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BBEJIEHUE

Hacrosimuii JOKyMEHT IpeHa3Ha4yeH Uil M3YYEHHUs TEePMUHAJIA 3alUThl SHEProoOOpyI0BaHUS
MP5.

B cocTtaB aHHOTO JOKyMEHTA BKIIFOUEHO: OMHMCAHUE YCTPOMCTBA M MPHUHLUIA PabOThl TepMHUHATIA
3alUThl SHEproodopynoBanuss MPS, TexHHMueckne XapaKTEpUCTUKU, a TaKKe CBEACHHUS HEOOXOIUMbIe
JUISl IPaBUIJIBHOM DKCIUTYaTalluH.

Copep:xaHue 3TOT0 JOKYMEHTa PaclpoCTPaHIeTCA Ha BCe MOAUGBUKALIUN U3EIUSL.

[Ipennpusitue octaBiseT 3a co00il MpaBO BHECEHHs] MU3MEHEHHH, HE yXyIUIAIOMIMX HMapaMeTpoB
U3JIENHSL.

1 HASHAYEHUME U3JIEJIUA

Tepmunaa 3auuTel 3HeproodopynoBanus MP5 (nanee — MP5) npenHa3HadeH Jis1 3aIIUThI U aB-
TOMAaTHKH:

- Ka0eNIbHBIX U BO3AYIIHBIX JIMHUN dIIEKTponepead HanpsokeHneM 6-35 kB;

- BBIKJIFOYATEJIEH MUTAOIINX U OTXOMALIMX IIPUCOCIUHEHUI PaCIIPENEIUTEIbHBIX YCTPOUCTB
6-110 B;

- TpaHcpopmatopoB 6-110 kB (Hanpumep, B KauecTBe pe3epBHOM 3allUThl CHJIOBBIX
TpaHcGopMaTopoB);

- 00BEKTOB MaJIOi SHEPTEeTUKHU U JP.

MP5 siBnsieTcss COBpEMEHHBIM HU(PPOBBIM yCTPOHCTBOM 3aIMTHI, YIPABICHHUS U MPOTHBOABAPUIi-
HOW aBTOMATHKH, U HpPEACTaBiIseT co00i KOMOMHMPOBAHHOE MHOTO(QYHKLIHMOHAJIBHOE YCTPOICTBO, 00B-
eIMHSIONIeE PAa3UYHbIe (YHKIUU 3AIIUTHI, ©3MEPEHHS, KOHTPOJISI, MECTHOTO ¥ TUCTAHIIMOHHOTO YIpaB-
JICHMSL.

Hcnons3oBanue B MPS coBpeMeHHOW aHaIOro-uu@poBOl M MHUKPOIPOLIECCOPHOM 3JIEMEHTHOM
6a3bl o0ecreyrBaeT BHICOKYI0 TOYHOCTh MU3MEPEHMH U MOCTOSHCTBO XapaKTEPUCTHK, YTO MO3BOJISIET CY-
IIECTBEHHO IMOBBICUTh YYBCTBUTEJIBHOCTh U OBICTPOJIEHCTBUE 3alllUT, & TAK)KE€ YMEHBIIUTh CTYIEHHU Ce-
JIEKTUBHOCTH.

OyHKIMH, BHINOJIHAEMbIE TEPMHUHAIIA 3aLUTHI SHEproodopyaosanust MPS, npusenens! B Tadbmuue 1.1.

Tabmuma 1.1
KommuectBo
OyHKIUH Kox ANSI .
CTYyTIEHE!

3ammra OT NOBBIIICHUS TOKA 51 4
3amura OT MOBBIIIEHUS TOKA HYJIEBOM MOCIEA0BATEIIbHOCTH 51N 4
3ammTa OT MOBBIMICHUS TOKA 0OPATHON MOCIIEI0BATEILHOCTH 46 2
3amura ot 06pbIBa mposoaa (12/11) 46BC 1
3amura OT NOBBIIIEHHUS] CYMMapHOTO TOKa HYJIEBOU MOCJIEI0BATEIbHOCTH 1
BBICIITUX TAPMOHUK
Astomatnka AYP u YAIIB, ABP ot BHEIIHUX CHTHAIOB — —
YernsipéxkpaTHoe AIIB BbIKIIOYaTENS 3aIMIAEMOr0 IPUCOEINHEHUS 79 —
KonTpons coctosinus Beiktodarens ¢ YPOB (YPOB3) S0BF —
bioxupyromas noruka — —
BoceMb BHeNTHUX 3alIUT — —
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BoceMb BXOIHBIX JJOTHUECKUX CUTHAJIOB IT10 jJoruke «W» nimm «MJIN»

BoceMb BBIXOOHBIX JIOTHYECKHUX CUTHAIOB 1o Jioruke «JIN»

Omnpenensiemast HOJIB30BATEIIEM JOTHKA — QYHKIIMOHAIBHbIE OJIOKH: BXO-
JIbl, BBIXO/IbI, 3aIMCH B KypHaJ, JJjorudeckue snementsl U, NJIN, uckito-
yaromee NN, HE, Tpurrep, TaiiMep, MyJIbTHIUIEKCOP, TEKCTOBBIN OJIOK

WNHnukamus AeicTBYONUX (TEKYIUX ) 3HAYCHUH TOKOB 3alUIIIAeMOTO
MIPUCOCTUHEHUS

MecTHOE ¥ IUCTAHIIMOHHOE YIPABJICHUE BBIKJIIOYATENIEM, IEPEKIIIOUCHUE
peXHUMa yrpaBIeHUs

BJ'IOKI/IpOBaHI/Ie OT MHOT'OKPATHBIX BKJIIOUCHUH

3ananue BHyTpeHHEH KOH(UTrypanuu (BBOA 3alIUT U aBTOMATUKH, BEIOOP
3aIUTHBIX XapPAKTEPUCTUK, KOJIMYECTBO CTYNEHEN 3alIUThI, IPOrpaMMHU-
pOBaHUE JIOTHKH H T.JI.) IPOrPAMMHBIM CITIOCOOOM

MecTHBIN ¥ TUCTAaHIIMOHHBIA BBOJI, XPAaHCHHE U OTOOPaKCHUE YCTABOK
3alUT U ABTOMATUKHU

Perucrparnus aBapuiiHbIX MapaMeTPOB 3aTUIIIAEMOTO MPUCOSTUHECHUS
(mefcTBYIOMIMX 3HAYCHHM TOKA U TUIIA TTOBPEXKACHUS) U cpabaThIBaHUE
M3MEPUTEIIbHBIX OPTaHOB

PeFI/ICTpaI_II/IH HU3MCHCHUA CUTI'HAJIOB Ha JTHUCKPCTHBIX BXOAaX (COCTOHHI/IH
BBIKJTIOYATEI NPUCOCAUHCHU A, ueneﬁ AUCTAHOMOHHOI'O YIIPABJICHHUA U
BHCIIHHUX 3aIJ_[I/IT) " KOMaHI YIIPABJICHHUA, ITIOCTYIIAOIIUX 10 KaHaly CB-
31

Vyer KoandecTBa OTKIIFOYSHHM I BEIKITIOYATEIIS

HonyquI/Ie JAUCKPECTHBIX CUTHAJIOB YIIPABJICHUA U 6JIOKI/IpOBOK, BbIJa4da
KOMaH/J YITIPpaBJICHUA, aBapHﬁHOﬁ n npez[ynpem/ITeJILHoﬁ CUIrHaJIU3alluu

O6meH nnpopmanueii ¢ BepxHuM ypoaeM (ACY TII)

HenpepsiBHas camM0O1MarHOCTUKA arliapaTHOM ¥ MPOTPaMMHOM 4acTH

VY CTpoNCTBO UMEET YEeThIpe TPYMIbl YCTAaBOK, KOTOPbIE MOTYT OBITH BBIOPAHBI NPU NMPOTrPaMMHPO-
BaHUU Y€pe3 KIIaBUATYypy, IEPCOHAIBHBIN KOMIIBIOTED, CETh CBA3U WM AUCKPETHBIN BXoa. [lepexitouenue
yepe3 JUCKPETHBIN BX0aA Ha 1-3 rpymnmy MpoucXoJuT MOCPEACTBOM MOJIa4l UMITYJIbCa Ha COOTBETCTBYIO-
MK BXOJ. 4 TpyIa yCTaHaBIMBAETCA HA BpEMs HalIW4us AUcKpeTHoro curHania "[lepeki. Ha rp. ycr. 4"

U UMECT IPUOPUTET HAZ OCTAJIbHBIMU I'PYIIIIaAMU YCTaBOK.
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2 TEXHUYECKHUE XAPAKTEPUCTHUKHU

Tabmuma 2.1
Ilapametp 3HauyeHne
AHaJIOTOBBIE BXO/IBI:
Llenn usmepenus Toka
"  KOJHUYECTBO; 4
"  JMara3oH BXOJHBIX TOKOB:
o pabouwii; ot 0,111 10 21H; *
O  aBapuiiHBIN B (pazax; ot 211 1o 401H;
O  HYJIEBOM
nocieqoBaTeabHOCTH IN; ot 0 10 SlH;
"  TepMUYECKas YyCTOMYHUBOCTD:
O  IMTENBLHO; 41u;
O B TecUcHHE 2 C; 40l1H;
o BTeueHue 1 ¢ 1001u
* potpelbisieMas MOIIHOCTb: Py HOMUHAIBHOM TOKe He Ooitee 0,25 B-A;
Yacrora
"  HOMMHAaJbHOE 3HAUCHUE; 50T
*  pabouMii IMana3oH 45 — 55T
JucKpeTHbIE BXOIBIL:
"  KOJIMYECTBO; 16 nporpaMMupyeMBbIX, H30JIMPOBAHHBIX MEXAY COOOI;
"  HOMHHAJILHOE HaNpPsHKCHHCE, ~230 B (~110; =48;=24 B - no 3akasy);
"  HanpspKeHHUE cpadaThIBaHUS, 0,6-0,7 UBx.HOM,;
* k03 (UIIMEHT BO3BPATA; Ks>0,95;
"  [oTpebJIIeMbIi TOK B YCTaHO-
BHBIIIEMCS PEIKHUME; 0,8-1,4 MA;
"  UMIYJIbC PEXKEKIUU; Ipex > 20 MA; tpex > 10 mc;
" 3aJepiKKa [0 BXOAy, He Ooree; 20 mc
"  MHUHUMAaJIbHAs JJIUTETBHOCTH CHUT-
Haja (aHTHapeOe3roBas 3a1epx- | 7 Mc
Ka)
Peneiinbie BEIXOIBI:
"  KOJHMYECTBO; 11 (8 mporpaMMupyeMmbIX );
®  HOMUWHAJIBHOE HANPSKEHUE; 250 B;
" HOMHHAJIBHBIN TOK Harpy3Ku, 8A;
" KOMMYTAaIMOHHas criocobHocTh B | 10 10 A Ha Bpems 1,0 ¢
LIEIN YIPABJICHUS BBIKIIOYATE- 10 30 A na Bpems 0,2 ¢
nem, L/R<40 mc 10 40 A na Bpems 0,03 ¢
" pasMbIKatomas cnocoObHocTs s | 24 B, 8 A; 48 B, 1 A;
MMOCTOSTHHOTO TOKa; 110B,0,4 A; 220B, 0,3 A;
"  KOJINYECTBO KOMMYTalMi Ha KOH-
TaKT: Harpy>KeHHBIH; 10 000;
HEHarpy>KeHHBIN 100 000;
DNEeKTpONUTaHUE:
"  HOMHWHaJIBbHOE HanpspkeHue nmuta- | ~230 B (~110; =48; =24 B - mo 3aka3y);
HUS;
*  pabouwnii TMama3oH MUTAHUS:
O  HampsHKEeHUE NEPEMEHHOTO ot 100 o 253 B;
TOKa;
O  HaIpsKEHUE IOCTOSHHOIO ot 100 o 300 B (monmycTuMBIil ypOBEHB IyJIbCALIUI
TOKA,; 20%);
* notpebsiemMast MOIIHOCTb:
O B HOPMaJbHOM PEKHME; He Ooiee 5 B-A;
O Tpu cpabaThbIBAHUH 3aIIUAT He 6onee 10 B-A
WNHuTepdeiic yenoBeko-MalInHHbIN:
"  WHJMKATOPbI CBETOUOAHbBIE:
O  KOJIMYECTBO; 12;
O CBOOOJHO HA3HAYAEMBIE; 8;
= KJIABHATYpa; 10 xmaBu;
" UCIUIEH CBETOJIMOJIHBIN, 2 CTPOKH 1O 16 CUMBOJIOB
JloxanpHBIN HHTEpDEIC USB-2.0
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[Tponomkenne Tadmuis 2.1

1 2

Y nanenHslif uHTEpQEIic: 2-X poBOIHAs (pU3HUECKas TUHHUS,

Bapuanr 1 Onun nopt RS-485 (M301MpOBaHHBIH)
1200/ 2400/ 4800/ 9600/ 19200/ 38400/
57600; 115200 6ut/c;
“MP-CETB” (MODBUS);

Bapuanr 2 JlBa mopra RS-485 (M301MpOBaHHBIX);
“MP-CETb” (MODBUS);

Bapwuant 3 JBa onrtuyeckux nopra tuna ST (LOOBASE - Fx);

"  [IPOTOKOJ CBSI3U

MDK-61850;

BapuanT 4 JlBa mopra Ethernet tuma RJ-45 (100BASE - TX);
"  [IPOTOKOJ CBSI3U MD5K-61850;
OcmtorpadgupoBanue:

" JUINTENIBHOCTB 3aIIMCH 0011as;

"  yyCio BEIOOPOK Ha MEPUOLI;

"  YKCJIO KaHAJIOB,;

"  JUINTEIbHOCTH 3aIIUCH JI0 aBapuUil;
* (opMmart npecTaBICHUs JaHHBIX

B cooTBeTcTBUM C I1. 7.8.10;

20;

8 anamoroBbIx, 105 TUCKPETHBIX;

0-99% ot 0011eH JIUTEILHOCTH,

0e33HaKoBbIHN 16 p. mpeoOpazoBanue B opMare
COMTRADE npu nomom mporpaMMHO# 000JI09KH
«YHauKon»

Perucrpanus cooOmieHui:

" KypHaJ aBapuii; 32,

" KypHaja cOOBITH; 128;
Tloka3aTenu HallEe)KHOCTH:

" cpenHss HapaOOTKa Ha OTKa3 100000 y;

"  cpelaHee BPeMs BOCCTaHOBJICHUS

"  IOJIHBIN CPOK CITYKOBI

" [OTOK JIOXKHBIX CpaOaThIBaHUN
YCTPOMCTBA B IO/l

He Ooiee 1 ;
He MmeHee 20 neT;
He Goxee 1-10°

PaGounit nuanaszon TemnepaTyp OKpy-
JKAKOIEro BO31yXa

Munyc 40... +70 °C

[IpenenbHbIil pabouunii Auana3oH TeMIIe-
paTyp OKPY’KaroIlero Bo3yxa ¢ coxpa-
HEHUEM (QYHKIMH 3a1uT

Munyc 40... +70 °C

OTtHocuTeNbHASL BIAXKHOCTB!
* B paboYMX yCIOBHSIX dKCILTyaTa-
1uu;
" [IpU TPAHCIOPTUPOBAHUU

10 95 % (mpu +25 Cu HIDKeE); **

110 98 % (1ipu +25 °C n Hke)

ATMochepHoe TaBlieHe

79,743 ... 106,7 xIla

HomuHanbHBIE pabounie 3HAYCHUS MeXa-
HUYECKUX BHEIIHUX BO3/ICHCTBYIOIIUX
dakTopoB

o FOCT 17516.1-90 anst rpymimbl MEXaHHYECKOTO MC-
nosiHeHus1 M40 (cooTBETCTBYET 110 CEMCMOCTOMKOCTH 9
Oayam)

Y cTOWUNBOCTD K MEXaHUYECKUM BHEIII-
HUM BO3JEMCTBYIOUINM (aKkTopaM Ipu
TPaHCIIOPTUPOBAHUH

B cootBercTBHY € YCIOBUSIMH TpaHCIOPTUPOBaHUS «C»
o 'OCT 23216-78
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[Tponomkenne Tadmuis 2.1

Ilapamerp

3HauyeHue

I"aGapuTHbIe pazmepnr™** 143x156%247 mm

Macca He Gomnee 4 kxr

CreneHb 3alKThI, 00ecreunBaeMas 000-
JIOYKOH (KOpIycoMm);

CreneHp 3alUTHI JIMIICBOU NAaHEIH,
CrerneHb 3alIUThl KIEMMHBIX pa3bEMOB

IP30 mo 'OCT 14254-2015;

IP40 o 'OCT 14254-2015;
IP20 mo 'OCT 14254-2015

*

toka), lni=5 A (1 A)
**  He momyckaeTcs KOHJICHCAIIMS BJIATH TP SKCILTyaTalluH

**%% B 3aBUCUMOCTH OT BEPCHH IMPOTPAMMHOI0 00CCTICUCHUS

I1 — HOMUHaNBHBINA BXOJHOM TOK (HOMUHAJIBHBII BTOPUYHBIN TOK OT (a3HBIX TpaHCHOPMATOPOB

*#% 'abapUTHBIC U IPUCOEANHUTEIBHBIC pa3Mepbl IPUBEICHBI B IPUIOKEHUN A

TpebGoBaHust 3neKTpoMarauTHOM coBMecTUMOCTH B cooTBeTcTBUM ¢ TOCT P 51317.6.5 — 2006
(M3K 61000-6-5) «COBMECTUMOCTD TEXHUYECKHX CPEICTB dJIEKTPOMArHUTHAS. Y CTOWYMBOCTH K JJICK-
TPOMAarHUTHBIM ITIOMEXaM TEXHUYECKHUX CPEIICTB, IPHUMEHSIEMbBIX Ha 3JICKTPOCTAHIIUSAX U IMOJACTAHIIHSIX.

TpeboBaHMs 1 METO/IbI HCIIBITAHHI TIPUBEICHBI B Ta0Omie 2.2.

Tabauua 2.2

ITapameTp

3HayeHue

Y CTONYMBOCTH K BO3/IEUCTBHIO HAHOCEKYHAHBIX UMITYJIHLCHBIX
MIOMEX B COOTBETCTBHH C TPEOOBAaHUSIMU

CTB M3K 61000-4-4-2006 (MDK 61000-4-4:2004):

- U1l BXOJIHBIX LIeTIe MUTAHMS;

- ISl OCTAJIbHBIX HE3aBUCUMBIX IIETICH;

- KpUTepHii KauecTBa (PYHKIIMOHUPOBAHHUSI

4 xB
2 kB
“A”

Y CTONYMBOCTD K MPOBAaM U KPAaTKOBPEMEHHBIM MPEPbIBAaHHIM
HaNpsOKEHUs. CeTH JICKTPONMUTAHUS B COOTBETCTBUU C TpeOOBa-
ausimu CTh MOK 61000-4-11-2006 (MOK 61000-4-11:2004):
a) YPOBEHb UCTIBITATEIHHOTO HAMIPSDKEHHS B % OT HOMUHAIIb-
HOT'O HaNpsKEHUs 3JIEKTPONUTAHUS:

1) s mpepbIBaHUI;

2) n7sl POBAJIOB;
0) UIUTEIBLHOCTH IPOBAJIOB;

B) NIpephIBaHUI;

B) KpUTEpuil KauecTBa ()YHKIIMOHUPOBAHUS

0 %;

40 %);

AU 30% (20 mc);
AU 60% (1 c);
AU 50% (100 mc)
AU 100% (1 ¢)
h'.A”
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[Tponomkenne TadauIe! 2.2

IHapamerp

3HauyeHue

Y CTOMYUBOCTH K BO3JIEUCTBUIO MUKPOCEKYHIHBIX UMITYJIbC-
HBIX IIOM€X B cOTBeTCTBUU ¢ TpeboBanusmu 'OCT

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

- AMIUIMTYAa HAIIPSOKCHUA UCTIBITATCIIbHOTI'O UMITYJIbCA,

- KpUTEPH KayecTBa ()yHKIIMOHHUPOBAHHUS

(4,0+£0,4) xB npu nogave noMmexu 1o

CXEME IIPOBOA-3EMILAN,

(2,0+0,1) xB ipu mogave momexu 1o

CXEME IIPOBOA-IIPOBOI;
C‘A”

Y CTOIUMBOCTD K BO3/IEHCTBHIO MTOBTOPSIIOIIMXCS KOeOaTeb-
HBIX 3aTyxarouux nomex yacrorou 0,1 u 1 MI'ng B cooTBeT-
ctBuu ¢ TpedboBanusamu ['OCT IEC 61000-4-12-2016:

- aMIUITMTYAHOE 3HaY€HHE [1EPBOr0 UMITYJIbCA UCIBITATEILHOTO
HalpsKEHUs;

- KpUTEPHI KayecTBa (yHKIIMOHUPOBAHHUS

(2,5+0,25) kB npu nopaue nomexu 1o

CXEMC (IMHHUSA — 3EMJIIS»,

(1£0,1) kB mpu nogaue nomexu no

CXEMC «(INHUA — JINHUA»,
EGA”

YCTONYHBOCTh K QJICKTPOCTATHYCCKHUM pa3psasaaM B COOTBCT-

cteun ¢ tpeboBanmsmu  CTh IEC  61000-4-2-2011

(MBK 61000-4-2:2008):

- IIpX KOHTAKTHOM pa3psJie; 6 xB;
- IPU BO3AYILIHOM Pa3ps/e; 8 xB;
- KpUTEPHI KayecTBa (yHKIIMOHUPOBAHUS “A”
YCTOHYMBOCTh K BO3ICHCTBUI0 MArHUTHOTO IOJISI IPOMBIIL-
JEHHOM 4YacTOTBl B  COOTBETCTBHM C  TpeOOBAaHUSAMHU

I'OCT IEC 61000-4-8-2013 (IEC 61000-4-8:2009):

- HanpsDKEHHOCTD HETIPEPHIBHOTO MATHUTHOTO MOJIs MOCTOSIH- | 30 A/M;
HOW MHTEHCUBHOCTU;

- KpUTepHil KauecTBa QyHKIIMOHUPOBAHMUSI “A”
Y CcTOWUYNBOCTD K BO3IEHCTBUIO UMITYJIBCHOTO MArHUTHOTO I10-

ns1 B coorBercTBHH ¢ TpeboBanmsmu CTh IEC 61000-4-9-2012

(COCT 30336-95):

- MAKCUMAaJIbHasl HaNPSHKEHHOCTh UMITYJIbCHOI'O MATHUTHOTO 300 A/wm;
OJIS;

- KpUTepHil KauecTBa QyHKIIMOHUPOBAHUS “A”
YCTOWUNBOCTh K BO3ACUCTBHIO PaJMOYaCTOTHOTO JJIEKTPO-
MarHUTHOTO TOJII B  COOTBETCTBUM C  TpeOOBAHUSIMHU
CTB IEC 61000-4-3-2009 (IEC 61000-4-3:2008):

- HaNPsHKEHHOCTD U3JIy4aeMOTr0 OJJHOPOJHOTO 3JIEKTpOMar- 10 B/m;

HUTHOTO MOJIs,
- IMaIa3o0H 4acTOT IEKTPOMArHuTHOIO MOJIS;
- KpuTepuil KauecTBa (QYHKIIMOHUPOBAHUS

ot 80 mo 1000 MI11;
“A)’

VY cToMYNBOCTD K 3aTyXarolieMy KojiebaTeIlbHOMY MarHUITHOMY
TIOJIF0 B COOTBETCTBUU C

IEC 61000-4-10:2001 (I'OCT P 50652-94):

- HCIIBITATENbHBIN YPOBEHb;

- CTeneHb )KECTKOCTH HCTIBITAaHUH;

- KpuTepuil KauecTBa (QYHKIIMOHUPOBAHUS

30A/M
4;
«A»

TepmuHan sawmTbl aHeproobopygosaHua MP5, MO 50 10
OAOQO «benanektpomoHTaxHanaaka», MuHck

www.bemn.by
upr@bemn.by



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

[Tponomkenne TadauIe! 2.2

IHapamerp 3HaueHune
YCTONYMBOCTh K KOHAYKTHBHBIM TIOMEXaM, HAaBEJICHHBIM pa-
JHOYACTOTHBIMHU AJEKTPOMArHUTHBIMU MIOJISIMH, 1o
CTB IEC 61000-4-6-2011 (IEC 61000-4-6:2009):
- UCTIBITATEIbHBIN YPOBEHB (MCIBITATENILHOE HAIPSDKEHUE); 3 (10 B);
- IMana3oH YacTOT 3JEKTPOMArHUTHOTO TOJIS; ot 150 xkI'm o 80 MI';
- KpUTEpHi KauecTBa G yHKIIMOHHUPOBAHUS «A»

YCTOWYNBOCTE K nyiabCanusaM, IIpoBajlaM W IIPEPBIBAHUAM
HAITPAKCHUA QJICKTPOIIUTAHUSA IIOCTOAHHOI'O TOKa oo

CTII 09110.47.104-08:

- YpOBEHbB IyJIbCallUii; 10 % ot Un nur.;
- YPOBEHb UCTIBITATEILHOTO HAPSHKEHUS IS TPOBAJIOB; 40 % ot Un nur. (B Teuenue 0,1 c);
- YPOBEHb UCHBITATEILHOTO HANPSKEHUS JJ1s1 IPEepbIBAHUN 0 % ot Un nur. (B Teuenue 0,5 c);

[ToMexX0yCTOMYUBOCTh K KOJICOAHUSAM ITHTAIOIIETO CETEBOIO
Hanpsokenus, o |IEC 61000-4-17:2015:
- IIyJIbCAIMsl HAPSHKEHUS DJIEKTPOIUTAHUS 10%

[ToMex0oycTOMYMBOCTh K TMAJCHHUIO HAIMPSDKCHUS, KOPOTKUM
3aMBbIKQaHUSIM M M3MEHEHHIO TTHTAIOUIETO MOCTOSHHOTO Harpsi-
skenwst, mo |EC 61000-4-29:2000:

- IEpEePBIB IEKTPONUTAHUS 0€3 U3MEHEHUS ITapaMeTPOB AU 30% - 0,1 cek;
AU 60% - 0,1 cexk;
AU 100% - 0,05 cek

ConpoTuBieHre U30JSMHA HE3aBUCUMbIX BHEIIHUX IEKTPUUECKUX Lenel (KpoMe HU3KOBOJIbT-
HBIX 1I€Tei) OTHOCUTEIBHO KOPIyca U MKy cOO0M, U3MEPEHHOE METAOMMETPOM IIOCTOSIHHOTO TOKa C
BbIXOAHBIM HanpsbkenreM 500 B, ne menee 100 MOwm.

W30ms111s BceX HE3aBUCHUMBIX IEKTPUUYECKUX LIeNel YCTpOHCTBa (KpoMe HU3KOBOJIBTHBIX LiETEH )
OTHOCHTEJIBHO KOPITyca U MEXAy cO00i BbIIEP)KHUBAET B TeUeHUE | MUH AEHCTBUE UCIBITATEILHOTO
HanpspbkeHus 2 kB npaktuuecku cuHycounaibHou popmbl yactoroit 50 I'm.

W3onsanus Bcex HE3aBUCHMBIX JIEKTPUUECKUX LeNel ycTpoicTBa (KpoMe HU3KOBOJBTHBIX IIETeil)
OTHOCHUTEIIbHO KOpIyca W MEXAYy COOON BBIIEpKMBAaET 0€3 MOBPEXKJIECHUN BO3JIEHCTBUE HMMITYJIbCHOTO
HanpsbkeHuss B cooTBeTcTBHM ¢ pasfenoMm 8§ ['OCT 30328-95 (MakcuManbHas aMIUTUTYAa UMITYJIbCa
5 kB).

YcTpoiicTBo 1o MmokapHoi 6e3omacHocTH cooTBeTcTBYET TpeboBanusm ['OCT 12.1.004-91.

YcTpolicTBO HE IpeIHa3HAYEeHO /JIsl YCTAHOBKHU U 3KCIUTyaTallud BO B3PHIBOONACHBIX U MOKapO-
onacHbIX nomenieHusx no [1YD (“IIpaBuna ycrpoiicTBa 3J€KTPOYCTaHOBOK ).
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3 OIMCAHUE YCTPOMUCTBA

3.1 YcrpoiicTBo U padoTa u3eans
MPS5 umeer MOYJIBHYIO CTPYKTYPY U COCTOUT U3 CICAYIOIINX MOTYJICH:

. MOAYJb LeHTpasibHOTrO nporeccopa (MLIT);

. MOAYJb (BBOAA) curHajaoB aHanoroBeix (MCA);

. IBYX MoayJiel (BBosa) curHanoB quckpeTHbix (MCL);
. MOAYJIb pelie BeixoaHbix (MPB);

. MOJyJIb KJIaBUaTyphl U uHauKanuu (MKI);

. osiok utanus (BIT).

Bce MOAYJIM BBOJAA-BbIBOAA UMCHKOT Pa3bEMbl JIA CBA3H C MOAYJIEM LHEHTPAJIbHOT'O IIpoHeccopa u
0JI0KOM IIUTAHUS MMoCpCACTBOM KpPOCC-ILIAThI.

Mopaynu ycTaHaBiIMBarOTCS BHYTpU Kopiyca MPS. [Ins moakirodeHus BHEIIHUX IETEeH Ha BceX
MOJYJIIX UMEIOTCSl KIIEMMHBIE KOJIOAKHU IIPYKMHHOI'O ¥ BUHTOBOI'O (11 TOKOBBIX BXOJI0B) THIa (10 3aKa-
3y BCE KJIEMMbI MOTYT OBITh BBITIOJIHEHBI BUHTOBBIMU).

Toku Ha BXoJe MOAYJISI CHTHAJIOB aHAJOTOBBIX MPEOOPA3yIOTCS JaTYUKAMHU TOKOB, U (QHIBTPY-
I0TCSl QaHAJIOTOBBIMU (PUIIBTPAMU HU3KUX YaCTOT, OTCEKAIOIIUMHU BBICHINE FTAPMOHUKU BO BXOJHOM CHTHa-
ne, a 3arem, nepeaatorcs Ha ML

Modynv yenmpanpbHo20 nPoyeccopa BHIOIHIET GYHKIIMH aHAIOTO-IIU(PPOBOTo Mpeodpa3oBaHusl,
BblunciaeHus U cBs3u. [Ipu nomomu 12-paspsanoro ALII ananoroseie curnaisl, nocrynatomue or MCA,
npeoOpasyrorcs B U poBoi KoJ U 00padbaTbiBatoTcs mpoieccopoM. [lomydaemble B UTOre JaHHBIE OMpe-
JEJISIOT YCJIOBUS CpabaThIBAHUS 3allUT.

Jlisa mpenoTBpallleHus: 3aBUCAHMs Tpolleccopa MPEeAyCMOTpPEH CTOPOKEBOHM Taiimep, mepesarpy-
XKaroIui cucteMy B ciaydae cOos. [lapameTpsl KypHaia aBapHiHBIX COOBITHIA, KOH(UTYpalus 3aIluT,
YCTaBKH, MMapoJjb MoJb30BaTeNs it Bxojaa B cuctemy xpansatcs B JIIII3Y. Jlanusie ocuumiorpadupoa-
HUS XpaHATCS B 3Hepronesasucumom O3VY.

Taxxe Ha MOAYyJE LIEHTPAIBHOIO MPOLIECCOPA HAXOAUTCS Pa3bEM IS MOIAKIOYECHHST MOy Kila-
BUATYphl U MHANKALUY.

JUia nHTerpanuu B cucteMbl ACY IpenyCMOTpEH TajabBaHMYECKH M30JMPOBAHHBIN MOCIIENI0BA-
tenbHbIi opT RS485/USB-2.

Mooyns cuznanoé Ouckpemmvlx TIO3BOJISET YCTPONMCTBY IIOJydaThb CHUTHAJIBI OT BHEUIHMX
YCTPOMCTB.

Mooynw pene 6b1x00HbIX TIPEJHA3HAYEH JUIS BBIIAYM CIEAYIOIIUX CUTHAJIOB: HEHUCIPABHOCTH Ca-
MOT0 YCTpPOMCTBaA 3allIUThI, 00 aBapuu B CXEMY ILIEHTPAIbHOW CUTHAIM3AIMH, a TAK)KE pa3InyHbIE 3aIpo-
rPAaMMHUPOBAHHBIE CUTHAJIBI 3AIIATH 1 aBTOMATUKH.

Mooyns knasuamypst u unouxkayuu (yabt) oopazyer unrepdeiic Mexxy nosb3onaresem u MPS.
Ha MKMU pacnonoxensl: KiIaBuaTypa, )KUJKOKPUCTAUIMUECKUN JUCIUIEH U CBETOJUOIHbBIE HHIUKATOPHI.
NHuaukaTopbl 0ToOOpaxkaroT COCTOSIHUE 3aIIMIAEMON JTMHUHM, KOMMYTAIIMOHHOTO anmnapara U UCIpaBHOCTD
CaMOro yCTpOMCTBA.

brok numanusa 1o3BOJSET MUTATh YCTPOMCTBO, KaK OT MOCTOSIHHOTO, TaK M TIEPEMEHHOT0 orepa-
TUBHOTO TOKa B IIMPOKOM JAMAINa30HE U3MEHEHUs nuraromero Hanpsbkenus. Ha monyne BII pacnonoxe-
HbI CUTHAJIbHBIE Pelie «HEUCIPABHOCTb» U «aBapus».

3.2 IIporpamMHoOe o0ecnieyeHue

VerpoiicTBo paboraer mon ympaenenem OIIEPAIITMOHHOM CUCTEMBI PEAJIBHOT'O
BPEMEHMU (OCPB), obecneunBatorieit 00paboTKy MporpaMMHBIX 3a/1a4 B JOCTYITHOE BpEeMsl U B HEOO-
XOJIMMOM TOPSJIKE OUEPENHOCTH.

[Tporpammuoe obecrieuenue (nanee — [10) Bkitodaer B ce0s1 CAeAYIOMNE 3a1a49HU:

. 3a/1a4a 00pabOTKH BXOJHBIX JUCKPETHBIX CUTHAJIOB,
3aava nudpoBo GUIBTPAIIMU U OCIIMILIOTpaPUpPOBAHUS;
3a/la4ya JJOTUKHU 3alUT U aBTOMATHKH;
3aJla4ya 4acoB PEAIbHOTO BPEMEHU;
3a/ava peanusanuu QyHKIUNA 4eT0BEKO-MaITUHHOTO HHTEpdeiica U caMOIUarHOCTUKY;
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J 3aJjaya BBOJa-BbIBOJIA 110 TMOCJIE0OBATEILHOMY UHTEp]ENCy;

Peanu3zanus ycTaBoK 0 BpEMEHH I Pa3HBIX 3aILUT B IPOTPaMME OCYILECTBIAETCS IPU IIOMOIIH
OJIHOKaHAJILHOT'O TaliMepa U CUCTEMBI IIPEPhIBAaHUN.

I1O umeeT BCTpOEHHBIN MEXaHU3M KOHTPOJISL COOCTBEHHOI'O KOJa.

4 IAPAMETPHI U3MEPEHUM

N3mepenust B MP5 nipousBoasTcst mo 4eThipéM KaHalaM Toka. [lepBudHbIe TOKU TpaHchopMaTo-
poB Toka (TT) 3amarorcs corimacuo tabmuie 4.1.

Tabnuna 4.1
HaumeHoBaHue napamerpa 3HauyeHue
1 | Awmanazon nepuynoro toka TT 0-5000 A
2 | Awmama3on nepBUYHOTO TOKa TpaHcopmaropa Toka HyieBoit mocieno- | 0-1000 A
BarenbHOCTH (TTHIT)
3 | AMCKpETHOCTH YCTAaBOK 1O TOKY 1A

Homunansueiit nepsuunbiii Tok TTHII paccunteiBaeTcs:
In=ln, Ky

riae |n, - HOMUHANIBHBIA TOK YETBEPTOrO U3MEPUTEIBLHOIO TOKOBOrO Bxoja (1 mm 5 A);
K - KO duient tpancdopmariu TpancopmMaTopa Toka HyJIeBOH MOC/Ie10BaTEIbHOCTH.

Koa¢dunment Bo3BpaTa 11l TOKOBBIX M3MEpUTENbHBIX opraHoB (MO) MakcuManbHOTO JeHCTBHS
npuHAT paBHbIM 0,95.

5S KOHTPOJIb 1 YIIPABJIEHUE BBIK/IIOYATEJIEM

Jlns ocymiecTBieHUs: (PyHKIUI KOHTPOJIS MOJOXKEHUs, U3MEHEHUS! COCTOSIHUS BBIKJIIOYATENs HC-
MOJIb3YIOTCSl BHEIIIHUE CUTHAJIBI C OJIOK-KOHTAKTOB BBIKIItOUaTesd. [l peanusanuu ynpaBieHUs BBIKIIIO-
yaresiaeM IpeayCMOTPEHBI CIEYIOIIe BO3MOXKHOCTH 10/1a4M KOMaH 1 (pucyHku 5.1):

- oT BCTpoeHHbIX KHOMOK «BKJI/OTKIJI»;

- OT BHEIIIHETO KJIK0Ya YIPABICHUS;

- OT BHelIHel cxeMmbl (HanpuMmep, ABP, tenemexanuka);

- no unrepodeiicy cesazu (CATY).

VYnpaiieHue OT BCTPOEHHBIX KHOIOK U 10 UHTEpdeicy CBA3M MOKET OBITH 3allpelieHo. Y paBie-
HUE OT BHEIIHEro KJo4ya W OT BHEIIHed cxeMbl MoxeT ObITh BBeneHO Ha «PA3PEIIEHO» wnun
«KOHTPOJIby». Curnaisl ¢ Kir4a WIA OT BHEIIHEN CXEMBI JEHCTBYIOT:

- B pexume «PA3PEHIEHO» Ha cootBercTBytomue peine MP5: « BKIIFOUUTDb» nnu
«OTKJIOUUTb»;

- B pexxume «KOHTPOJIb» neiictBre He BbinosHsIeTCS. CUTHAIBI HCIIONIB3YIOTCSA TOJIBKO B JIOTHKE
paboThl aBTOMATHKHU.

VYupasnenue ot C/ITY MoxeTr ObITh 6JIOKHPOBAHO OT BHEIIHUX CUTHANIOB «0ok-ka CATY».

ITo daxTy BkIIOYEHHs BBIKIIOYATENs ocymiecTBisercsa OnokupoBka AIIB nHa Bpems TO (cwm.
1.6.2.1) u yckopenne TokoBbIx 3amut Ha Bpems «JINT-Th YCKOP.» (Tun. yck.). Takxe B anropurmax
YIPaBIEHUS BBIKJIIOUATEIEM UCIIOJIB3YIOTCS CIIEIYIOIINE BETUYHMHBIL:

- Tumn — Bpemst BblZJauy UMITYJIbCA Ha BKJIFOUEHHE WIIM OTKIIOYEHHE BBIKITIOYATENs;

- «BPEMS YPOB» (TypoB) — BpeMsl OTKIIFOUEHHS BBIKJIFOUATEIS], UCIIOJIB3YETCS B JIOTUKE
YPOB (YPOB3).

- «TOK YPOB» (lypoB) — MUHMMaIBHBIN TOK, IPX KOTOPOM pa3pelieHo Aeiictsue YPOB.
[Tpu Heucnonp3oBanuu ¢pyakuun Y POB mapamerpsr lypoB u TypoB npuMeHstOTCs Ipu OPMHUPOBAHUN
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CUTHaJIa HeucnpaBHOCTU «OTKa3 BRIKJIIOUATENS» U COOTBETCTBYIOIIEH 3allMCH B )KypHaJe CUCTEMBI (CM. II.
5.4).

Buumanue! 3nauenue lypoe 0onxcno ovimo menvuie HaUMEHbULET YCHABKU MOKOBBIX 3AUAUM
u JI3II.

Buumanue! 3nauenue lypoe donsxcno ovims eviuie 0, unaue Kaxcooe agapuitnoe OmKIO4YeHue
evIKI0OYamens 0yoem npueooums K hopmuposanuro neucnpasnocmu «Omka3 vlKarouamenay.

Vrpasienue ot
L. 116 Kmf)qa
JI1 ... J18 |
K09 paspetueto |
BKIIOUUTH
BJICL...
BIICS KOHTpOITh : OR KOHTpOJIb KOMaH JbI
| «BKJIFOUHUTH)» B JIOTHKE
: — aBTOMAaTHKHU
|
al... 116 |
J1...J18 |
KITI0Y Pa3penienHo_ |
OTKIIIOUUTH OR
BHCl KOHTPOJIb
BJIC8 &
VYupasnenne KOMaH/a:
ﬂl - Z[lG BHeuI_[ HEee BKJIFOUHUTH
JI1 ... J18 |
BHEIITHEE paspetiieso, |
BKJIIOUUTH \
BJICL... KOHTPOIb | l f 1
BJIC8 | —
|
: OR
I f
A1... 116 | :
KOMaHJa!
I[l - ﬂ8 I
BHELIHEE paspelieHo,_ | OTKITIOYHTD
OTKIJIIOYHTH
BJICL... KOHTpONIb
BJIC8 B
Vnpasnenue ot L_{OR KoHTpob KoMaH bt
KHOIIOK — «OTKJIIOUMTH» B
T
JIOTUKE aBTOMaTHUKH
3anperieHo |
|
E |
| KHOIIKA: OTKIIIOYUTh DA3pCIICHO _ |
_3ANPEIIeHo I
VYupasienue ot
CATY
T — T& ]
BKJIFOUHTD, asperieHo_ |
110 uHTepdeiicy cBI3U : ‘LI
3aIpeIIeHo
|
OTKJIFOUUTB, aspemeno. |
1o uHTepdeiicy sz - &
_SampeIeHo
J1... 116
JI1... )18 6nokuposka COTY
BJICL...
BJIC8

Pucynok 5.1 — Jloruka Beljaun KOMaHa ynpaBieHUs

5.1 KoHTpOJIb 110JI05KEHUS] BBIKJII0YATEJIs

CurHansl ¢ 6JI0OK-KOHTaKTOB BBIKJIIOYATENS («COCT. BKIIOUEHO» U «COCT. OTKJIIOUYEHO») paclo3Ha-
IOTCS COTJIACHO aJTOPUTMY, ITOKa3aHHOMY Ha pHCYHKe 5.2. Eciu G/I0K-KOHTaKT «BKIIOYEHO» PA3OMKHYT,
a OJIOK-KOHTAKT «OTKJIIOUEHO» 3aMKHYT, TO BbIpa0aThIBa€TCsl CUTHAJI «IIOJIOKEHHUE: OTKII0UEH». B ciryuae,
KOrja OJIOK-KOHTaKT «BKJIFOUYEHO» 3aMKHYT, @ OTKJIIOYEHOY» - Pa30MKHYT, BEIpA0AThIBAETCS CUTHAJ «I10-
JoxeHue: BKIoYEH». Ecnu 06a curnana uMeroT oJMHaKoBOE 3HaYeHHUEe Oosblie BpeMeHn Tumim, To BeIpa-
0aThIBAETCS] CUTHAJI «HEHCIIPABHOCTb BBIKIFOUATEIIS.
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I1... 116

J1...J18 COCT.

BKJIIOUEHO
BJICL ... &
BJIC8

MOJIOKEHHU €.
\ BKJIFOUEH

Tumno
A HEUCIPaBHOCTH
- i

o &
AL I8 COCT. [ noroxenue:
BIIC1 OTKIIOYEHO OTMIOHEH
BJIC8

Pucynok 5.2 — Jloruka onpeseneHus NOJ0KESHUS BBIKITIOYATEs

5.2 OnpenejieHe MOMEHTA BKJIIOYEHHS/OTKIIOYEHHS BBIKJIIOYATE S

Omnpenenenre MOMEHTa BKIIOUYCHHS/OTKIIFOUEHUS BBIKIIOYATENS (CUTHAIBI «BBIKIIOYATEh BKIIIO-
4E€HY, «BBIKJIFOYATEh OTKJIFOUYEH)») OCYIIECTBISETCS M0 U3MEHEHHUIO TIOJIOKEHUS OJIOK-KOHTAKTOB COTJIac-
HO aJTOpPUTMY, TIOKa3aHHOMY Ha pucyHke 5.3. [1o BKIIIOUEHHUIO BBIKITIOYATENS OCYIIECTBISIETCS YCKOPEHHE
TOKOBBIX 3alIUT 1 OjokupoBka AIIB.

B cxemy AIIB
- uc. 6.10
TI0JI0KEHUE: ( p )
| ¥ s| T &
OTKJTIIQUEH BBIKJIOYATEIh
BKIIIOYEH Yckopenue
|
|

R
BBCJICHO
TIOJIOJKEHH €. _ ' UrHAJ.
" s| T ¢
IHQUEH BBIBEJICHO ycKopeHue

Tan.yck.

S| T &
[E W
BBIKJIIOYATECJIb
N OTKIJTFOUEH

PI/ICYHOK 5.3 — Jloruka ONIpCACIICHUA BKJIIOUCHMS/OTKITFOUCHUS BBIKIIOUATEIIS

X

5.3 Beigaua KoOMaH/1 YIPABJICHHUS BBIK/II0YaTe eM

Curgaj OTKJIIOUYUTH BBIKJIFOUATEID BI)II[aéTCSI HECMOCPCACTBCHHO ITPU MOSABJICHUMW KOMaH/bl Ha OT-
KIroueHue Ha Bpemst Tumn (pucyHok 5.4). CUrHas BKIIOYMTH BBIKITIOYATENb CO3JAéTcsa Ha BpeMs Tumm
TIOCJIC BBIIa4X KOMaH bl Ha BKIIFOUYEHHE TIPH BBIMOJHEHHUH CIICIYIOMINX YCIOBUi (pUCyHOK 5.4):

- COCTOSIHUE BBIKJIFOYATENS — OTKJIFOUEH;

- HCT KOMaH/Jbl OTKJIIOYHUTH BBIKIIHOYATCIIb,

- OTCYTCTBYIOT OJIOKMPOBKA BKJIIOUEHHSI BHIKJIIOUATEINS U CUTHAJIBI O HEMCIIPABHOCTSIX BBIKJIIOYATE-
TS

CurHassl BKIIOYUTE/OTKIIOYUTD BBIKITIOUATENs YIIPaBISIOT paboToM KECTKO Ha3HAUEHHBIX pelle, a
TaK)Ke€ MOTYT OBITh 3aBEJICHBI Ha JIFOOBIE TPOTpaMMUPYEMEBIE perie.
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aL... 116
J1...718 6II0KHpOBKa &

(BKJIFOUCHHS) Brokuposka
BJ'IC% . BBIKJIIOYATEJIsS
BJIC

Buenr.meucnp.
BBIKJIHOYATECJI

Il... 116
JIL .. JI8

OR

(BBIKJIFOUATEIS, BHELI HSIST)

BJICL ...
BJIC8

N N o
BBIKJIIOYATE]Ib BKIIKOYCH S
HEHCIIPABHOCTH BBIKIFOYATEIIsI (110

COCTOSIHHIO OJIOK-KOHTAKTOB)
2
o s| T CHTHAJL
~ BKJI. BBIKJL.
HOJIOKEHH e OTKITIOUEH, Tumn
t =2+ &4 OR
—R
] OR
Heucnp.ymnpas.
BBIKJIIOYATEIIS
. T CHTHAJ
KOMaHJIa: OTKJIIOUATh S
OTKJL. BBIKIIL.
Tumn
R

BBIKJIIOYATEIb OTKJIIOYEH

Pl/IcyHOK 5.4 — Jloruka BbIJJa4M CUTHAJIOB Ha BKJIFOUCHME/OTKIIOUCHNE BEIKITIOUATEIS

5.4 ABapuiiHoe OTK/II0YEHHE BHIKJIHYATEJIA

Curnan aBapuifHOe OTKIIOUEHHE (POPMHUPYETCS MPU CpabaThIBAHUU 3AIIUT BBEAEHHBIX B PEXHUME
«OTKJIFOYEHUE. Ilpu nosiBieHnn CUTHAJA «aBapUHOE OTKIIFOUEHUE»:

1. Bbimaérest KoMaHIa «OTKJIIOYUTEY (PUCYHOK 5.5).

2. [Ipn Hanmuuu TOKa BbIIEe ycTaBKU lypop B TeueHHE BpeMeHU Typos BbIpaOaThIBAETCS CHUT-
HaJl «O0TKa3 BBIKJIIOYATENs» U npH paspeméHHoM YPOB no cpaGoraBiieii cTynenu BelpaOaTbIBAeTCs CHUT-
Hall «YPOB».

3. [Tpu pazpeménnom AIIB no cpaboTaBiueit cTyneHu no (GpakTy OTKIIOYEHHS BBIKJIFOYATENs
dopmupyercs curnan «mnyck AlIB». B cioyuyae mosiBieHHs CUTHala «OTKa3 BBIKJIIOYATENS» MPOUCXOIUT

3anpet AIIB.
CUTHAIL. OTKa3
KOMaH/a: BBIKITIOYATEIS
OTKJIIOUHUTh
VYcraBka cTynenn
TypoB samutel. YPOB
OTKITIOUYEHHE s| T 5 T
(aBapuiiHoe) & I

YcraBka BBEJIEHO | p—
crynertt _BLIBEJIEHO pabora YPOB
samutel. AIIB R I>lypos
I sz

I IIOJIOKEHHE!

[ BBEICHO \ OTKIIOUEH { CHTHAJL: TIYCK )

BBIBCJICHO & S Typos ATIB
. 2

TIOJIOXKCHHE: OR

—

BKITIOUEH
If R
Pucynok 5.5 — Jloruka pabotrst MP5 npu aBapuiftHOM OTKIIIOUEHUN
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6 OIMCAHUE ®YHKIIUMN 3AIIAT U ABTOMATHUKH

YCeTpoiCTBO MMEET YeThIpe MACHTHYHBIC TPYIIBI YCTABOK IS (DYHKIIMH 3alIUT TOKOBBIX. [lei-
CTBYIOIIAs rpynna 3anaéTcs B ycTaBKax KoH¢purypamuu. [lepexioueHne Mexay TpyrnnamMu MOXKET OCy-
HIECTBISATHCS IO BHELTHEMY CUTHAITY, @ TAKXKe 10 KaHALY CBSI3H.

6.1 ToxoBBI€E 3aLIUTHI

6.1.1 HenanpaBJieHHasi 3a1IUTA OT MOBBbIIIEHUS TOKA

3ammTa OT MOBHIMICHHUS TOKa MOXKET UMeTh 4 ctynenu (1>, 1>>, I>>> |>>>>) ¢ HezaBucuMon uiam
3aBHCHMOM BPEMSTOKOBON XapaKTEPUCTHKOW. YcCiIoBHEM cpabaThIBaHUS 3alIUTHI MOXKET 3aJaBaThCs pe-
UM TPEBBIIIEHNUS YCTaBKH 110 TOKY OJJHOW MJIM BCEX TpexX (as.

3amuTa MoXkeT paborath B pexkuMax «Oxna daza» u «Bce ¢azpi». B pexxume «Onna daza» ans
cpabaThIBaHUSI CTYIIEHU HEOOXOIUMO MpesbluieHue MmoKa Xoms ovl 6 00Houl (haze. B pexume «Bce da-
3bD» JUIA cpabaThIBaHUs CTYIICHH HEOOXOIUMO npegbluieHIe moKa 60 écex mpéx ¢haszax.

Kaxnast crynenp mMeeT BO3MOXKHOCTb OJJOKMPOBKH OT BHEIIHETO JUCKPETHOrO CHrHaja (IycK OT
WHBEPCHOTO CUTHamna). Hanuuue unm oTcyTcTBHE OIOKMPOBKHU 33a€TCSI B YCTaBKaxX KOHPUTypaIuu.

s cryneneii 1>, 1>>, 1>>> |>>>> yerpoiicrBa MP5 npegycMoTpeHa BO3MOXHOCTh YCKOpe-
Hus. [lepexintoueHre B yCKOPEHHBIA PeXUM MPOUCXOIUT MO BKIIOUYCHHIO BHIKITIOYaTens. B yckopeHHOM
pexumMe cpabaTbiBaHUE CTyneHU 0e3yciioBHO npoucxoaut no ycraBke «Y CKOPEHUE» (ycraBka tyck.,
pucyHok 6.4).

PesxxumMbl paboTHI 3aIIUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeicHa U3 PaOOTHI;

«BBEJIEHA» - 3amuTa BBezieHa B pabOTy ¢ KOHTPOJUMPOBAHUEM YCTaBKU MO BpeMeHU. OTKIoye-
HUS BBIKJIFOYATENS U JESHCTBHS HA CUTHAIM3ALUIO HE TIPOUCXOMT.

«CUT'HAJIM3ALIUA» - kak npu «BBEJIEHA», HO ¢ neficTBUEeM B cXe€My CUTHAJIU3ALUU U 3allu-
CBIO B XKypHAIl aBapHii;

«OTKJIKOUEHUE» - Tto xe, uro u npu pexume «CUT'HAJIM3ALINSA», mitoc aeiicTBue Ha OT-
KIIIOUEHHE BBIKIIIOUATEIS;

Hamnune dynkmuit «OCLHHUJIJIOTPA®y, «AlIB», «YPOB», «YCKOPEHUE», «ABP» mo kax-
JIOM CTYNEHU 33aéTCsl B yCTaBKaxX KOH(QUIypaluu.

Buumanue! He pexomendyemcsa 66ooums oonosepemenno AIIB u ABP.

Bce cTyneHu ¢ He3aBHCHMOH BpPEMSATOKOBOM XapaKTEPUCTUKOM (YHKIIMOHAIBHO HAEHTHYHBI U
UMEIOT XapaKTepPUCTUKH, yKa3aHHbIE B TabuuLe 6.2.

Tabnuna 6.2
HaumeHoBaHue napamerpa 3HayeHune

1 | Jlnana3oH ycTaBOK I10 TOKY: 0-40lx
2 | JInana3oH yCTaBOK IO BPEMEHH: 0-3000 c*
3 | IMCKpETHOCTb YCTaBOK:

10 TOKY 0,01lu

110 BpEMEHHU 0,01 ¢ (0,1 c)**
4 | OcHOBHAas MOTPEIIHOCTh cpabaThIBaHUS 110 TOKY:

B nuanaszone 0,2 — 2 |1, nmpuBeaeHHas k 21H +15%

B guama3one 2,1 — 40 la oTHOCHTEIbHAS +2.5 %
5 | OcHOBHas MOTPENTHOCTh cpabaTHIBAHUS 110 BPEMEHHU: +10 mc

*[IpumeuyaHue — 31ech U Jajiee M0 TEKCTY, KpOMe CIelHaJIbHO OrOBOPEHHBIX cJIy4yaeB, 11a-
NMAa30H YCTABOK 10 BpeMeHHM J1aeTcs 0e3 yueTra cO0CTBEHHOr0 BpeMeHU padoThl H3MEPUTEJBHOI0 Op-
rana (30 - 50 mc). Beiiep:kka BpeMeHH 3alIUT ONpeesisieTcsi Kak CyMMa MapaMeTpoB «yCTaBKa 110
BpPEeMEHN» U «COOCTBEHHOE BpeMsi pad0Thl H3MEPHUTEJIBLHOI0 OPraHay.

**[IpuMeuanue — 31ech M Jajiee M0 TEKCTY JMCKPETHOCTb YCTABOK 110 BpeMeHHU B AHANa-
30He 10 300c — 0,01c, Berme 300¢c — 0,1c.

[Tpu BBIOOpE 3aIIMTHI C 3aBUCHMOM OT TOKAa YCTaBKOW IO BPEMEHH, BpeMs cpabaThiBaHUs tcp, McC,
omnpenensercs popmyIioit
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t =K 10, wex (6.1)

I
BX
—-0,6
I CP
rae k — ko3 duiimeHT, XapakTepu3yOIHi BU/] 3aBUCUMOM XapaKTEPUCTHKH,
| sx - BXO#HOM (ha3HbIi TOK yCTPONCTBA;

| p - BeIMUYMHA TOKA YCTAaBKM 3aBUCHMOM OT TOKA CTYIEHH MaKCHMaJbHOM TOKOBOH 3amutsl (MT3).

*** [Ipumeuanune — @opmyJia (6.1) neiicrBuresibHa TOJAbKO npu Iex > lcp.
Juanazon ycraBok ko3 dunmenta k or 0 1o 4000, AMCKPETHOCTh YCTAaHOBKH 1.

Ha pucynke 6.1 npencrabiieHbl rpaduKu 3aBUCHMBIX XapaKTEPUCTUK C PA3IUYHBIMUA 3HAYCHUSIMU
ko3 dunmenta K. J{nst Beioopa ycraBku koddduimenta K pekoMeHyeTcs:

1) ecnu 3amMTa YCTaHABIMBACTCS BMECTO peJie MJIM IJIABKOH BCTaBKHU C U3BECTHOW XapaKTepH-
CTHKOM, TO 3Ha4YeHUE K MOXKET OBITh OMpPEEIICHO MYyTEeM COBMEIICHUS JaHHOW XapaKTEPUCTUKU C TPE/I-
CTaBJICHHBIMH Ha rpaduke;

2) eciM 3alluTa YCTaHABJIMBACTCS Ha MociaenoBaTebHbIX yuactkax JIDII (pucyHok 6.2.), TO BbI-
00p XapaKTEPUCTHKH OCYIIECTBIISICTCS 110 MPUHIIUITY CEJIEKTUBHOM pabOThI 3alIUT CMEXHBIX Y4aCTKOB.

3aBucumas BPEMATOKOBAas XapaKTe pPpUCTHKA

20 T
18
16
14
12
8 - \ 1T |

\ 1" -
A N L k=800

N1 | N I e oy oy
2 N =
o

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Vicp

Pucynok 6.1 — I'paduku 3aBUCHUMOI XapaKTEPUCTHKI

A MP1 5 [MP2]

ool (T 4y

Pucynok 6.2 — Be160p 3aBUCUMOCTH XapaKTEPUCTUKU CMEXKHBIX YYaCTKOB
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3aBucuMas XapaKTepUCTUKA 3alUThl ydacTka AB BeiOMpaeTcst TakuM 00pa3oM, 4TOOBI BpeMsl ee
cpabaTbiBaHMs OBUIO Ha CTYINEHb CEJICKTHMBHOCTH OOJbIIE BPEMEHH CpabaThIBaHHs 3allUTHl yyacTka bB.
Takum oOpa3oM, COTIIACHO PUCYHOK 6.2 CTYIIEHb 3aBUCHMON XapaKTePUCTHKA 3alTUThl ydacTka Ab momxk-
Ha PAcIoJIararbCs BhILIE CTYIICHU 3aBUCUMOM XapaKTepUCTUKU 3alIUThl yyacTka bB.

IIporpaMMHO MOXET OBbITh 3a/laH PEXHUM YCKOPEHHS MaKCUMaJIbHOW TOKOBOW 3allUTHI MPH JIO-
OOM BKJIIOUEHUH BBIKIIIOUaTeNd. Bpems nelicTBUsS yCKOpEHHUs ¢ MOMEHTAa BKJIIOYEHMS M 3a/epkKKa Ha
cpabaThIBaHKE 10 YCKOPEHUIO 3a4aETCs M10JIb30BaTEIIEM.

Ecnu 1151 kakoi-nmu0o CTyneHH 3aliuThl 3a/laHa yCTaBKa [0 BPEMEHHM MEHEE 3a/1€pKKU Ha cpada-
TBIBaHUE 110 YCKOPEHHIO, TO cpabarbiBanue npousoiner no ycraBke «Y CKOPEHUEY.

Yckopenue

BBIBEJICHO

e BBEJICHO &

CHTHAJL.
YCKOPEHHU €

OTKJIFOYCHHUE

CUTHAJU3 aLUs
“17 | BBC/ICHA

_BBIBEIICHA
J11-J116, &
JI1-J18, —

OIOKHpPOBKA
BJIC1-
BJIC8
| & 0—&
tyck. &
b N
onjjl(:f)ﬁ — I>lycr > ! —L
& OR 1| brok moruku
JIOTMKH & || cpaGarsanus 1

L bok:

Taiimep T

OR

=

cpabaTbIBaHUE
no

Pucynox 6.4 — MakcumainbHasi TOKOBas 3antuTa npu Mexxaydasaeix K3 (ocHOBHas moruka)
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brnok-cxema noruku cpabatsiBanus 1
(obwas ast Beex 3ammt MP5 kpome
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Pucynok 6.5 — Jlornyeckast cxema 3aliuThl OT MOBBILIEHUS TOKA (OJIO0KK)

A

6.1.2 3ammTa OT NOBBIIEHNUSI TOKA HYJIE€BOI MOC/I€e10BATEIbHOCTH

3amuTa MOXKeT UMeTh yeThipe crynenu, ase (10>, 10>>) - ucnone3yromine pacu€THbI TOK HyJlle-
BO# mociieoBareibHOCTH, e (IN>, IN>>) - u3MepeHHsbli TOK MO0 HyJeBOMY (4eTBEPTOMY) KaHATy TOKa.
Kaxmast u3 cryneHeil MOXKeT cpabaThiBaTh MO MPEBBIIICHUIO YCTABKH TOKOM HYJIEBOH MOCIEIOBATEIBHO-
ct. CTyleHH 3alUThl IMEIOT HE3aBUCHUMYIO BPEMSATOKOBYIO XapaKTePUCTHUKY, BOZMOKHOCTh OJJOKMPOBKH
OT BHEIIIHETO TMCKPETHOTO CUTHAJIA.

KommyecTBo cTyrneHei 3ammThl OT 3aMBIKAHWN Ha 3€MIIIO 33J[a€TCS B YCTaBKAaxX KOH(UTYpAIUH.
Kaxnas crynenb MoxkeT paboTaTh Ha cpabaTbiBaHHE, CUTHATM3AINIO, aBAPUIHOE OTKIIIOUEHHE.

Hamnuue dynkuuii «OCHUIJIOTPA®y, «AIIBy», «YPOB», «YCKOPEHUE», «ABP» mo kax-
JIOM CTyTIEeHHU 33aJa€TCsl B yCTaBKaxX KOH(QUTYpALIUH.

Buumanue! He pekomendyemcsa 66ooums oonosepemenno AIIB u ABP.

Ipumeuyanue. /liisi npaBUJIbLHOIO onpe/ejeHUs] HAIPABJIeHUs] HEO0OX0MMO 3a/1aBaTh YCTaB-
Ky 110 BpeMeHH He MeHee 10 mc.

XapakTepUCTHKH ITOKa3aHbl B Ta0mIe 6.3.

Tabmuna 6.3
HaumeHnoBaHue napamerpa 3HaveHue
1 2
1 Jlmama3oH ycTaBOK IO TOKY AJisi u3MepeHHoro Toka In, 50 I'u: 0—-5ln
JlnanaszoH ycTaBOK 1O TOKY JuIsl pacuyeTHOro Toka 10: 0—40lu
2 Jlnama3oH yCTaBOK IO BpEMEHHU 0—-3000 ¢
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[Tponomkenne TadauIs! 6.3

1 2
3 JIMCKpPETHOCTb yCTaBOK:
- 110 TOKY 0,011u
- 110 BpEMEHHU 0,01 ¢ (0,1 ¢)
4 OcHoBHas npuBeneHHas kK IMmax norpemHocTs cpadaThIBaHUS 110 TO- +1,5%
KY:
5 OcHOBHas MOTPENIHOCTh CpabaTHIBAHUS 110 BPEMEHH: +10 mc

OyHKIMOHATBHAS CXeMa TOKOBOW HEHAITPABJIICHHOM 3aIIUTHI OT 3aMBIKAHMS Ha 3€MITIO TIPUBEICHA
Ha pHCyHKe 6.6.

Yckopenne
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Pucynox 6.6 —b0K 3amuThl OT 3aMBbIKAaHUH Ha 3€MJTIO
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6.1.3 3ammTa OT MOBBINIEHHUS TOKA 0OPATHOM MOC/I1€10BATEIbHOCTH

JIByxcTyneH4arasi TOKOBas 3aluTa o0paTHOH mocienosarenbHocTu (12>, 12>>) paGoraet no pac-
YETHBIM 3HAYEHUSIM TOKOB 00paTHO mocieaoBaTebHOCTH |2.

CrymeHu 3alUThl UMEIOT HE3aBUCHUMYIO BPEMSATOKOBYIO XapaKTEPUCTHKY, BO3MOXKHOCTH OJOKH-
POBKH OT BHEIIHETO JUCKPETHOI'O CUTHAJA (ITyCK OT MHBEPCHOI'O CUTHAJA).

JIist KaKJI0M CTyIIEHU MPEeLyCMOTpPEHA BO3MOXKHOCTh yCKOpeHus. [lepexirouenre B yCKOpEHHbIN
PEKUM NPOUCXOIUT MO BKIIOYCHHIO BBIKIIOYATENs. B ycKOpeHHOM pexume cpabaThlBaHHE CTYHEHH
6e3ycioBHO niporcxoaut o ycraBke «Y CKOPEHUME (ycraBka tyck, pucyHok 6.7).

Pexumbl pabOTHI 3aLUTHI:

«BBIBEJIEHA» - 3amuTa BeIBeicHa U3 PaOOTHI;

«BBEJIEHA» - 3amura BBeZieHa B padOTy ¢ KOHTPOJIMPOBAHUEM YCTaBKHU IO BpeMeHHu. OTKItoye-
HUS BBIKJIIOYATENS U JEHCTBHS Ha CUTHAJIM3ALIMIO HE IPOUCXOMUT.

«CUT'HAJIM3ALIA» - xak npu «BBEJIEHA», HO ¢ nelicTBUeM B cXeMy CUTHAJIM3allMy U 3aIlu-
CBIO B XKypHall aBapHii;

«OTKJIKOUEHHUE» - to xe, uro u npu pexume «CUT'HAJIM3ALIMSA», mitoc aeiicTBue Ha OT-
KITFOYEHHE BBIKITIOYATEIs.

Hammuue ynxuuii «OCHUJIJIOTPA®y, «AIlIB», «YPOB», «YCKOPEHUE», «ABP» mo kax-
JIOM CTyTeHU 3a7aéTcsl B yCTaBKaxX KOH(PUTYpaLlUu.

Buumanue! He pekomendyemcsa 6600ums oonospemenno AIIB u ABP.

IIpumeuanue. i NpaBUWILHOTO ONpe/eeHUs] HANPABJIEHUs HE00X0IMMO 32/1aBaTh yCTaB-
Ky 110 BpeMeHH He MeHee 10 mc.

O6e cTynenu QyHKIIMOHATBEHO UICHTUYHBI U UMEIOT XapaKTePUCTUKH, YKa3aHHbIe B Tabmuie 6.4.

Tabmauua 6.4
HaumeHnoBaHue napamerpa 3HaueHnune

1 | Jluana3oH ycTaBOK I10 TOKY JJIsl BCEX CTYNEHEH: 0-401In
2 | lnana3oH ycTaBOK IO BPEMEHHU: 0—-3000c
3 | AMCKpETHOCTb YCTaBOK:

10 TOKY 0,01 Iu

110 BpEMEHU 0,01 ¢ (0,1 ¢)
4 | OcHOBHAas OTPEIIHOCTh CPadATHIBAHUS 110 TOKY:

B quar. 0,2 — 2 |u, npuBenenHas x 2lu +1,5%

B quart. 2,1 — 40 lu oTHOCHTENLHAS +25%
5 | OcHOBHast MOTPEIIHOCTh cpabaThIBAHUS IO BPEMEHH: +10 mc

OyHKIMOHATBHAS CXeMa CTYNEeHU HampaBIeHHOW 3allUThl OT MOBBIIICHHUS] TOKA 00paTHOM mocie-
JIOBATEILHOCTH MPUBEIEHA HA PUCYHKE 6.7.

TepmuHan sawmTbl aHeproobopygosaHua MP5, MO 50 22 www.bemn.by
OAOQO «benanektpomoHTaxHanaaka», MuHck upr@bemn.by


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

Yckopenue

BBIBEIICHO

|
ul” J BBCJICHO &

CHUTHAIT.
YCKOPEHM €

OTKJIFOYCHHE

| CUT'HaAJIM3 a1us

“1”

BBCJICHA
_BBIBCJICHA

J1-/116, &
JI1-J18, m

BJIC1-
BJIC8

p

t =2

OR

OR

1| bBiox noruku

cpabarteiBanus 1

cpabaTbIBaHHE
no

PI/ICYHOK 6.7 — biok 3alllUTHI OT ITOBBIINICHUA TOKaA O6paTHOfI IOCICI0BAaTCIbHOCTH

TepmuHan 3awmTbl 3HeproodopygosarHuns MP5, MO 50
OAOQO «benanektpomoHTaxHanaaka», MuHck

23

www.bemn.by
upr@bemn.by


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

6.1.4 3ammTa OT MOBBINIEHUsI CYMMAPHOTI'0 TOKA BBICIIMX FAPMOHUK HYJE€BO# MocJjie10Ba-
TeJbHOCTH

3amuTa UMeeT OJIHYy CTyIeHb |g. 3amura cpabaTbiBaeT 10 U3MEPEHHOMY CyMMapHOMY TOKY 9-i u
11-i rapMOHUK TOKa HYJIE€BOH IOCIEN0BATEIBHOCTH (4-T0 KaHaia Toka). CTyleHb 3alUThl UMEET HE3aBU-
CUMYIO BPEMSITOKOBYIO XapaKT€PUCTUKY, BO3MOKHOCTh OJIOKHUPOBKHU OT BHEIIHETrO JIUCKPETHOTO CUTHAJa
(TIyCK OT HHBEPCHOI'O CUTHAJIA).

Jlnst cTyneHu npeaycMOTpeHa BO3MOKHOCTh YCKOpeHHUs. [lepexitoueHne B yCKOPEHHBI pexuM
POMCXOIUT N0 BKJIFOUEHHUIO BBHIKIIOUATENs. B yCKOpEeHHOM pexume cpabaThlBaHUE CTYNEHU 0e3yClIoB-
Ho nporcxoauT 1mo ycraBke «Y CKOPEHUME (ycraBka tyck, pucyHok 6.8).

Pexxumbl paboTHI 3aUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeZicHa U3 paOOTHI,

«BBEJIEHA» - 3amuta BBeficHa B pabOTy ¢ KOHTPOJIMPOBAHUEM YCTaBKH IO BpeMeHH. OTKIroue-
HUS BBIKJIIOYATENS U JCHCTBUS Ha CUTHAIM3ALIUIO HE TIPOUCXOIUT.

«CUT'HAJIM3 AL A - xak pu «BBEJIEHA», HO ¢ nelicTBUEM B CXE€MY CUTHAJW3allMU U 3alu-
CBIO B J)KypHaJI aBapHuii;

«OTKJIFOUEHHUE» - To xe, uto u npu pexume «CUTHAJIM3ALINA», mitoc neicTBue Ha OT-
KJIFOUCHHE BBIKJIFOYATEIIA.

Hamnuue dpynxuuii «OCHUJIJIOTPA®y, «AlIB», «YPOB», «YCKOPEHUEY», «ABP» no kax-
JIOW CTYIIEHU 3a1aéTCs B yCTaBKaxX KOH(UTYpaLnu.

Buumanue! He pexomendyemcs 6600ums oonogpemenno AIIB u ABP.

XapakTepUCTUKHU 3alUThI IOKa3aHbl B Tabnuue 6.5.

Tabmuma 6.5
HaumeHoBaHue napamerpa 3HayeHne

1 | Jlnama3oH ycTaBOK IO TOKY JJIsl K3MEPEHHOTr0 CyMMapHOro Toka Ig: 0-5 In
2 | JInana3oH yCTaBOK IO BPEMEHH: 0-3000 ¢
3 | IMCKpETHOCTb YCTaBOK:

10 TOKY 0,01 lu

110 BpEMEHU 0,01 ¢ (0,1 ¢)
4 | OTHOCHUTENBbHAS TOTPEIIHOCTh cpabaThIBaHus 10 TOKY IQ: +25 %
5 | OcHOBHas MOTPeIHOCTh CpabaThIBAHUS IO BPEMEHHU: +10 mc

OyHKIMOHATBHAS CXeMa CTYNEeHH 3alUThl OT MOBBIIICHHUS CYMMapHOTO TOKa BBICHINX TapMOHUK
HYJIEBOU TOCIIEIOBATEILHOCTH MPUBEIEHA Ha pUCYHKe 6.8. Bbiok, moka3zaHHbI Ha pUCYHKeE 6.8, peannso-
BaH IIPOrPaMMHO.
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6.1.5 3ammTa oT 06pPBHIBA MPOBOJA

OnHoctynenyaras 3ammra oT oOpbiBa npoBoaa (12/11>) paboraeT mo pacueTHOMY 3HaYCHHUIO OT-
HOIIICHHS TOKa 00paTHOU mocneaoBaTebHOCTH |2 K TOKy mipsiMoit mocinenoBarensHocTu |1, 3amura nme-
€T HE3aBUCHUMYIO BPEMIITOKOBYIO XapaKTEPUCTHKY, BO3MOXKHOCTh OJIOKMPOBKH OT BHEIIHETO TUCKPETHOTO
curHaia (Iyck OT HHBEPCHOTO CUTHAJIA).

Pabora cTynenu pasperiaercs mpu ypoBHE ToKa 00paTHO# mocienoBarensHocTH Boiie 0,051H.

Pexxumbl pabOTHI 3aUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeZicHa U3 paOOTHI,

«BBEJIEHA» - 3amuta BBeficHa B pab0OTy C KOHTPOJIMPOBAHUEM YCTaBKH IO BpeMeHH. OTKIroue-
HUS BBIKJIIOYATENS U JEHCTBUS Ha CUTHAJIM3ALIUIO HE TPOUCXOIUT.

«CUT'HAJIM3ALIA» - kak npu «BBEJIEHA», HO ¢ nelficTBUeM B cXeMy CUTHAJIM3allMu U 3aIlu-
CBIO B XKypHaJl aBapHii;

«OTKJIKOUEHHUE» - Tto xe, uro u npu pexume «CUT'HAJIM3ALINSA», mitoc aeiictBue Ha OT-
KITFOYEHHE BBIKITIOYATEIIs.

Hanmuaue ¢pynkiuit «KOCLHUIIJIOTPA®y, «AIIB», «YPOB», «ABP» mo kaxmoi crynenu 3aaaét-
csl B ycTaBKaxX KOH(MUTYpaIliH.

Buumanue! He pekomendyemcsa 6600ums oonoepemenno AIIB u ABP.

XapaKkTepUCTUKH 3alUThI TOKa3aHbl B Tabnuiie 6.6.

Tabauua 6.6
HaumeHnoBaHue napamerpa 3HaueHune
1 | Auana3zon ycraBok 12/11: 0-100 %
2 | lnama3oH yCTaBOK 10 BPEMEHHU: 0-3000 c
3 | AMCKpETHOCTh yCTaBOK:
12/11 1%
10 BPEMEHHU 0,01 ¢ (0,1 ¢)
4 | OcHOBHAs MOIPEIIHOCTE cpabaTeiBanus 12/11: +2 5%
5 | OcHOBHast MOTPENIHOCTh CpabaTHIBAHUS IO BPEMEHH: +10 mc
* Jlna KoppeKmHuoi pabomol 3auiumol om 00pvléa NPo60od 6 nepexooHbIX NPOUEccax
HeoOX00UMO 8bICIAGIAMb YCHABKY nO epemenu He meHee 20 mc

@DyHKIIMOHANBHAS CXeMa CTYIEHH 3allUThl OT 0OpbIBa MPOBOJIA IPUBEEHA Ha pucyHke 6.9. biok,
NIOKa3aHHBIN Ha pucyHKe 6.9, peann3oBaH NpOrpaMMHO.
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Pucynok 6.9 — Birox 3amuTEl OT 06pLIBa nopoBoga
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6.2 ABTOMaTHKA
6.2.1 ABTOMaTH4ecKkoe MOBTOpPHOe BKiI4eHue (AIIB)

VYerpoiictBo AIIB npenHasHaueHO AJi1 aBTOMAaTUYECKOI'O MOBTOPHOIO BKJIFOYEHUS MPUCOEIUHE-
HUS TIOCJIE €r0 CaMOIIPOU3BOJIBHOIO OTKIIOUYECHUS WM OTKIIOUYEHUS OT YCTPOWCTB 3allUThl. B ycTpoiicTBe
peanuzoBaHo AIIB yeTbIpEXKpaTHOTO AEUCTBUS.

AIIB nmMeer ycTaBKM 1O JUIMTEIBHOCTH IIEPBOIO, BTOPOT0, TPETHETO U ueTBEpTOro nukiaa AllB, o
TUTebHOCTH O1okupoBku AIIB u o Bpemenu roroBHoctu AIIB.

Bpems 6mokxupoBku TG — Bpemsi 6moxkupoBku AIIB mocie BKIIOUEHUS BBIKJIIOYATENS BPYYHYIO
i uepe3 CATY.

Bpewms roroBHocTH Tr — Bpems, no ucteuennn koroporo AIIB Bo3Bpaiaercst B ICXOAHOE COCTOSI-
HUE.

6.2.1.1 llpunuun geiicreust AIIB

®axTopom nycka AlIB siBiseTCs OTKIIIOUEHUE BBIKJIIOUATENIS:

- camornpousBoisibHOE (CO), eciiu 3TO pa3pelieHo B HacTpoiKax KOH(UTypaIuy;

- OT 3alllUThl, 10 KOTOpOoil pa3zpeméno AIIB.

HeoOxonumeim ycnoBuem mycka AIIB siBnsieTcss oTcyTcTBHE HEMCHPABHOCTEH U OTKA30B BBIKIIIO-
qaress 1 HaTn4re cpaboTaBIINX CTYICHEH 3aIlIUTHI.

OyukuuonanbHas cxema AIIB nmpuenena na pucynke 6.10. biok, nmoka3anHblil Ha pucyHke 6.10,
peanu30BaH POrPaMMHO.

[Ipu nosiBnenun axrtopa mycka (mocie ucredenus: TypoB) 3amyckaercs TaiiMep MEpBOroO IHMKIIA
T1, KOTOpBIl OTCUNTAB YCTAHOBJIECHHOE BpeMs, JEHCTBYET Ha BKIIOUEHHE BBIKJIIOUATENS IPUCOETUHEHUS.
OnHoBpemMeHHO 3amyckaerca Taimep 1r, koHTposnupyronmil ycenemHocts AIIB. Ecnu 3a Bpemst Tr ne
IPOUCXOIUT OTKJIIOUEHHUS BbIKIt04arens, To AIIB cunraercs ycnemHsim.

Ecnu B Teuenue BpemeHu Tr npOUCXOAUT OTKIIFOUEHHUE BBIKIIOUYATENs, TO nepBblid kpaT AIIB cuu-
TaeTcs HeycnemHbM 1 taiiMep T1 Omokupyercs. Eciu AIIB BBeneHo Ha 2 kpara, TO IPOUCXOIUT ITYCK
taiimepa Broporo nukia AIIB T2. Taitmep Broporo nukia AIIB, oTcuntaB ycTaHOBIEHHOE BpeMs, AcH-
CTBYET Ha BKJIIOYEHHE BbIKItouarenas. OpHoBpeMeHHO 3amyckaercst Taiimep Tr. Ecnu 3a Bpems Tr He
IIPOUCXOIUT OTKJIFOYEHHU BbIKItouaress, To AIIB cunraercs ycrienHsiM.

Ecnu B Teuenue Bpemenu Tr npoucxonut otkitoueHue, To AIIB cunraercs HeycnemHbM U 610-
kupyercs. [locne ucreuenus spemenn Tt npoucxoaut Bo3spar AIIB B ucxogHoe cocrosiHue.

Buumanue! Heoonycmumo 3aoaeams Typoe 6onvuie, uem Te.

IIpu 3-x kpatHOM U 4-X KpaTHOM AIIB anroputm aeiicTBuil ycTpolicTBa aHAJIOIMUEH JIOTUKE 2-X
kpatHoro AIIB.

IIpn pyuHom BkimroueHuu cuioBoro BaikitouaTens AIIB Onokupyercs Ha Bpems TO. Takxke
IIPelyCMOTPEHa BO3MOXKHOCTS 3anpera AIIB oT BHemHero curxana.

Xapaxtepuctuku AIIB nokasans! B Tabnuie 6.7.

Taomuma 6.7
HaumeHnoBaHue napamerpa 3HaueHnune
1 | Jlnana3oH yCTaBOK [0 BPEMEHHU: 0-3000 ¢
2 | INCKPETHOCTh YCTaBOK IO BPEMEHHU: 0,01 ¢ (0,1 ¢)
3 | OcHOBHas MOTPENUTHOCTh cpabaTHIBAHUS 110 BPEMEHHU: +10 mc
TepmuHan sawmTbl aHeproobopygosaHua MP5, MO 50 27 www.bemn.by

OAOQO «benanektpomoHTaxHanaaka», MuHck upr@bemn.by


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

3 cxembl BKIIOYCH S T n=1

Boikmovaress (puc. 5.3) s
T610K n=n+l
R
/ /
ATIB camMoOTKJI. A — Y
(myck mo CO)
T n=2
| —
n=3
|
Cursai. | HET AIIB n=4
CaMOIIPOH 3B0JIb HOE ecTh !
OTKJIIOYCHHE OR | et
[
| 1 xpa’
Curnan: myck AIIB & _I/’(KPT— OR
2 kpata T1
3 para oR
J1... ]116 4 xpara
JI1...J18 6a0kupoBka ATIB
BJICL... OT BHEIIHEr0 CHrHaja
BJIC8 OR | & T2
o
Tr
HewucnpaBHOCTh 1
BBIKJIIOYATEJISA > E_»
Bbroxuposka or YPOB OR & T3
-f 7 p KOMaHja:
| BKJIFOYHTH
& T4

Pucynok 6.10 — biiox AIIB

TepmuHan 3awmTbl 3HeproodopygosarHuns MP5, MO 50 28 www.bemn.by

OAOQO «benanektpomoHTaxHanaaka», MuHck upr@bemn.by


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

6.2.2 ®dynkuus YPOB3 (coBMecTHasi peajmn3anusi yCTPOiicTBa pe3epBMPOBAHMS 0TKA3a BbI-
kiaouareas YPOB u gornyeckoii 3amutsl muH JI3L)

[Mpunuun npeiictBuss YPOB3 ocHOBbIBaeTCs Ha COBMECTHOW OJIOKUPOBKE OBICTPOJICHCTBYIOIIECH
3aIIMTHI Ha MMUTAIOIIEM MpUcoeAMHEHUU yckoBbiMEu opranamu Y POB u JI3II. B cnydae cpabaTeiBanust
crynenu JI3L Ha orxomsmeit munun ¢popmupyercs curHan «PABOTA JI3L», KoTopslit MOXeET OBIThH UC-
MOJIb30BaH 11 OJIOKUPOBKH OBICTPOIECHCTBYIONICH CTYIIEHN HA MUTAIOIINUX PUCOCTUHEHUSX.

JI3L moxet paborarh B 01HOM U3 ABYX pexuMoB - 10 «CXEME 1» win «CXEME 2». B ciyqae
pabotel mo «CXEME 1» Beimaua curnama «PABOTA JI3I» OGiokupyeTcss IpH TMOSBICHUH CUTHaIA
«PABOTA YPOB», T.¢. peanusyercs ¢pyukuus YPOB (pucynok 6.11).

B ciyuae pa6otel mo «CXEME 2» Bbinaua curnana «PABOTA JI3II» 6mokupyercs npu BblIade
KOMaH/Ibl «OTKJIFOUEeHHE (aBapuitHOe)» (pucyHOK 6.12). [Ipu ucnonb30BaHUM JaHHOW CXEMBbI 0053aTEIbHO
peanmzoBath BeIep KKy BpeMeHr YPOB (200-300 Mc) Ha OBICTPOACHCTBYIONICH CTYIIEHH HA MHUTAIOIINX
MPUCOEAUHECHUSX.

N3

1

|

} BbiBegeHo
[>In3L /)~ BsegeHo &

CwvrHan: pabota
nauw
CurHan: pa6oTa (YPOBS)

YPOB

Pucynok 6.11 — bnok-cxema soruku YPOB3 (cxema 1)

JI3III BeIBEOCHO

&
Curnai pabota
>
I>lasw JI31II (YPOB3)
Curnan: pabora OR
YPOB
JI3III
CXEMA 2
CHUrHAJI. OTKJIFOYCHHUE CXEMA 1
(aBapmuiinoe)

Pucynok 6.12 — biok-cxema noruku YPOB3 (cxema 2)

Xapakrepuctuku YPOB3 nokasansl B Tabmauie 6.8.

Tabnuna 6.8
HaumeHnoBaHue mapamerpa 3Hauenune

1 | JInama3oH ycTaBOK IO TOKY: 0-40 In
2 | JInana3oH yCTaBOK 10 BPEMEHHU: 0-3000c
3 | AMCKpETHOCTH yCTaBOK:

10 TOKY 0,01 Iu

10 BPEMEHH 0,01 ¢ (0,1 ¢)
4 | OcHOBHAas IOTPELIHOCTh CpadaThIBAHUS 110 TOKY:

B auam. 0,2 — 2 |u, npuBenenHas k 211 +1,5%

B muatl. 2,1 — 40 |u orHOCUTENBHAS +25%
5 | OcHOBHas MOTPENIHOCTh CpabaTHIBAHMS TI0O BPEMEHH: +10 mc
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6.2.3 YcTpoiicTBO aBTOMaTH4YeCKOr0 BKJIIOYeHUus pe3epBa (ABP)

Jloruka pa6oTsl ABP nMeeT HECKOJIBKO peKUMOB (COCTOSIHHI ): TOTOBHOCTB; ITyCK; BKIIOUCHHE pe-
3€pBa; BO3BpAT; OTKJIIOUYEHUE pe3epBa. PekMMbl aBTOMaTU4ECKH MEPEKIIIOYAIOTCS B COOTBETCTBUU C BbI-
MOJIHEHHUEM HeoOXOAUMBbIX ycioBui. [TomMumo 3TOro0, mapajiienbHo peanu3yercs Joruka GopMUpOBaHUs
curnana 0j1okupoBku ABP.

[Ipu BKJIIOYEHUH TepMHUHANA WM MPH nepe3anucu konpurypanuu, ABP nepexoaut B cocTosiHue
TOTOBHOCTHU. B 3TOM pexrMe MpOoUCXOAUT IPOBEPKA YCIOBUN HEOOX0AUMBIX /i1 mycka ABP u mepexon B
cocrosinue nmycka. Ha pucynke 6.13 npeacrasinena jioruka pexkuma «I'OTOBHOCTDb».

|

yHﬂ—

Ecrs 3anuce XKC:

& «ABP IO
J1...40, A TAHHUIO»
JIL...J116, amyck ABP
BJICL... BIIC16 tep
CCJIL... CCII32 _l_/l_\_ Komanpa: oTkinroants
1...140

Jﬁ[l JI-I[]_B' CpabarbiBanye
BJIC1... BJIC16 y Sanuce XKC:
CCI1... CCII32 «ABP OTKJI»

PEXHUM : \ YCTaHOBUTH PesKUM:

FOTOBHOCTh / ITYCK ABP 1O
ITUT AHIO

| ABP BJIOK I
| ABP BbIBEJIEH
Beiirouarens
Brirouén

& /7~ YCTaHOBUTB PekuM:
ITYCK ABP 1O
O1kInOUeHUE OT N\_OTKJIIOYEHHIO
xiroda um C,

ITo orkmoueHnio l

|
wy» ! Ectb

R
— & /7~ YCTaHOBHTH PEKU M.
ABapwuiiHoe ITYCK ABP T1O
OTKITFO4EHHE OT 3aI|T S SAIIIMTE
cmyckom ABP ~|>
o |
«1» | Ectp
Her
—
“p | Her & 7/~ YCTaHOBUTh PEAHM:
—_Ecrb ITYCK ABP I1IO
N_CAMOOTKIJIIOY.

Pucynok 6.13 — Pexxum ABP «'OTOBHOCTDb»

Ilepexon B cocTOsIHUE MTyCKa MOXKET IPOMCXOIUTh MO OJTHOMY U3 CIEIYIOMUX (haKTOPOB:

1. ITo OTKIIIOYEHHIO BBIKJIIOYATENS MO0 KOMaHIaM OT KJF04Ya, OT KHOMOK, BHELIHETO OTKIIFOYEHHUS,
ot CAATY. HeoOxoaumble ycmoBHs Ui MycKa:

— 3”HaueHne yctaBku «110 OTKIIOYEHUIO» — «EcTby;

— HaJJMYUE CHTHaJIa OTKJIIOYEHMs MO KOMaHJe OT Kioya (OT KHOMOK, BHEIIHErO OTKIIIOYEHUS,
or CATY);

— MOJIOKEHHUE BBIKIItoUaTens «BkitoueHoy;

— orcyrctBue curHana «ABP BJIOK.

[Ipy BBINOJIHEHWH BBILIE NEPEUNUCIECHHBIX YCIOBHM mpoucxoaut nepexon B pexum «I[1YCK ABP
1O OTKJIXOYEHUIO».

2. 1o caMompoHU3BOIFHOMY OTKITIOUECHHUIO BEIKIIIoUaTessi. HeoOXoauMele ycoBys ISl TycKa:

— 3Hauenue yctaBku «[10Q0 CAMOOTKJ/IIOYEHUIO» — «EcTby;

— IMarHOCTUPOBAHUE YCTPOWCTBOM CAMOIIPOU3BOJIBHOIO OTKIOYCHHS BBIKIIIOYATES;
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— otcyrcTBUe curHasia «ABP BJIOK».

[Ipu BBIMOJIHEHUU BBILIE MEPEUUCICHHBIX YCIOBUU MpoucxoauT nepexon B pexum «I1YCK ABP
1O CAMOOTKIJIIOY. ».

3. [To oTkmroueHuto OT 3anUTHI ¢ MyckoM ABP. HeoOxoaumbie yciioBUs 17151 TTyCKa:

—3nauenue ycraBku «I[10 SAIUTE» — «EcTb;

— aBapHitHOE OTKJIFOUYEHHUE OT 3alUThI ¢ TyckoM ABP;

— MOJIOKEHUE BBIKIItOUaTeNs «BKiItoueHoy;

— otcyrcTBUe curHasia «ABP BJIOK».

IIpu BBINIOJIHEHUU BBILIE MEPEUUCIECHHBIX YCIOBUM MpoucxoauT nepexon B pexum «I[1YCK ABP
[10 3AIIUTE».

4. Ilo moTepu nuTaHUs OT BHEIIHETO curHana. Heo0xoaumble ycinoBus Juis ycKa:

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

— Hanmnune «3anmyck ABP (o1 curnagna)» — cuenana ucuesnogenus Hanpslcenus Ha pabodyem uc-
MOYHUKE,

— Hanuuue curHana «CpadaTblBaHMe» — CUCHANA HATUYUA HANPANCEHUS HA PE3ePEHOM UCHOYHU-
Ke NUMAanusi U OMKIIOYEHHO20 COCMOSIHUSA Pe3EPEHO20 GbIKNIOUAMEIIA,

— NI0JIOKEHUE BBIKITI0UaTeNs «BKitoueHo;

— otcyrcTBue curiaia «ABP BJIOK».

[Ipn Hanmuyuu yka3aHHBIX CHUTHAJIOB B TE€UEHUU BpeMEHH «lep» mpoucxoaut (GpopMHpOBAaHUU KO-
MaH]Ibl OTKJIFOUYEHUSI COOCTBEHHOTO BBIKIIIOUaTels, renepanus 3anucu B XKC u nepexon B pexum «[1YCK
ABP 110 [IUTAHUIO».

Curnanel «CpabarbiBanue» u «3anyck ABP (ot curnana)» nomksbsl popMHpOBaTHCS B COOT-
BETCTBHUHU C ONHMCAHUEM, MPEACTABICHHBIM BhIIIE. VICONBp30BaHNE IPYTUX CUTHAIOB ISl (POPMUPOBAHHS
«CpabartpiBanne» u «3anyck ABP (oT curmasna)» xareropuuecku HEIOIYCTUMO, TaK KakK 3TO MOKET
IPUBECTU K U3NUIIHEHN OnokupoBke ABP.

B cocrosiHuu mycka 0XUAaeTcs OTKIIOUEHHUE BBIKIIOYATENs M MPH OTCYTCTBHM CUTHala OJOKH-
poBku popmupyercs 3anuch KC o hakrope mycka u mepexoi B pexXuM BKIIOUSHHS pe3epBa. Ha pucyHke
6.14 npencraBieHa JOTMKa peXuMa IycKa.

/ 3anuch XKC:
«ITYCK ABP 11O
CAMOOTKJI»

ABP BJIOK.

— / 3amuch JKC:
\ «IIYCK ABP 1O

Brikirouatens

O1KIIOueH OTK./T»

/ Sanuch XKC:

. ;’ CEIZIMMS‘;I 1:'10\ \ «ITYCK ABP OT
TIUTAHIO & OR AT
* YcTaHoBUTH pexnum:
PEKIM : BKJIIOUEHUE
ITYCK ABP I10 & PE3EPBA
CAMOOTKJIOY, —
‘_
PEXKUM :
IIYCK ABP IO &
OTKJIIOYEHMIO
PEKHM :
ITYCK ABP I10
3ALLNATE / &
Pucynok 6.14 — Pexum nycka ABP
Ha pucysnke 6.15 npencrasiena jgoruka pexxuma « BKIIIOYEHUE PE3EPB Ay.
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PEXUM :
BKIIIOYEHUE
PE3EPBA

/ Banucs XKC:

Al...140, CpabarbiBaHue
JI1...J116,

BJIC1... BJIC16
CCJI1... CCJI32

ABP BJIOK.

Boszspat

e Her
J1... CCII32

Brikitiouatenb

OTKJIIOUCH

\;\/L

VABP BKJL PE3EPB »

Banucs XKC:
«ABP I'oToBHOCTB)»

YcTaHOBHTH peskuM:
TOTOBHOCTDH

YCTaHOBUTH pesKUM:
BO3BPAT

Curnair
«ABP BKJL»

Pucynok 6.15 — Pexxum ABP «BKJITOYEHUE PE3EPBA»

B nanHoMm pexxnMe (popMUpyeTCsi CUTHal BKJIIOYEHUS PE3epBa U BBIIOJIHACTCS MEPEXO] B PEXKUM
«BO3BPAT) (npu 3aianHOM curHaine Bo3Bpara) win rnepexo B pesxkuM «I'OTOBHOCTDby.
Curnan Bxmouenns pesepsa «ABP BKJI» hopmupyercs npu BBIITOIHEHHH CIECAYIONINX YCIOBUH:

— Hanmuue curnana «CpadaTbIBaHME;
— otcyrcTBue curHana «ABP BJIOK»;

— IIpu OTKJIFOYEHHOM IMOJ0KEHUHU BBIKJIIOYATEIS.

Ha pucynke 6.16 npencrasnena joruka pexuma «BO3BPAT».

ABP BJIOK.

—

PEXKUM : \

&

BO3BPAT )

JI1...J140,
JI1...J116, BosBpat

CCJI1... CCII32

TS Janycr ABP

BJIC1... BJIC16
CCJI1... CCl132

BJICL... BJIC16 —

tBo3

KomaHna: BKIIOYHTE

Bamch JXKC:
«ABP BKJIFOUUTDb»

YCcTaHOBHTB PeXHM:
OTKJIIOYEHHME
PE3EPBA

Pucynok 6.16 — Pexxum ABP «BO3BPAT»

s BKITIOYEHHS COOCTBEHHOTO BBIKIIOUaTens u mepexona B coctosHue «OTKIIFOYEHUE
PE3EPBA» He00X01MMO BBITIOJTHEHUE CIAEAYIONINX YCIOBUN B TEUEHUU BPEMEHH «{B0O3»:

— orcyrctBUe curHana «ABP BJIOKy;

— INOsIBJICHUE CHI'HAJIa ((BO?-BpaT))*CuZHClJZ NOAGNIEHUA HANDAJCEHUA HA paéoqem UCmMovYHuUKe U

BKIFOUEHHO20 COCIMOSIHUS GbIKIIOYAMENS pesepea,

— HAJIMYME HAMPSDKEHUS Ha paboyeM UCTOYHUKE MTUTaHuA (0TCYyTCTBUE « CHTHAJ MyCKaY).
Ha pucynke 6.17 npencrasnena noruka pexuma «OTKIIIOUEHUE PE3EPBAy.
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PEJKUM : toTk
OTKJIFOYEHUE | / Cursar
I—,L| I i
PE3EPBA & t ' /- I \ «ABP OTKJL»

BoixirouaTenb >
Brttouén / Bammcs KC:
«ABP OTKJL
ABP BJIOK. \ PE3EPB»

¢ & YCTaHOBUTH PEKH M.
J1...7140 p
1.6, Bospar ) TOTOBHOCTb
BJIC1... BJIC16
CCJI1... CCII32

3ammch JKC:
«ABP I'oToBHOCTB»

tuvn.CY Z 3 HC
> aICh :
«ABP OTKJI»

Komana: OTKIIIOIUTH

N~ ~

—| bnok. no orki. pe3epsa

N~

Pucynok 6.17 — Pexxum ABP «OTKJIIOUEHUE PE3EPBA»

[Tocne nepexona B cocrosinne «OTKIIKOUEHUE PE3EPBA» oxunaercs BKIIOYEHHOE MOJIOMKE-
HUE BBIKIIOUaTens u npu orcyrctBun curHana «ABP BJIOK» gepe3 Bpems «toTkia» ¢popmupyercs cur-
HaJI OTKJIFOUEHUS BBIKIOYaTens pesepBHoro ucroynuka nuranus «ABP OTKJI» u 3anuces B JKC. Ilpn
YCIIEITHOM OTKJIFOUYEHHE BBIKJIIOYATENsI PE3EPBHOIO MCTOYHHMKA NMHUTaHUA (MponanaHue curHaia «Bos-
Bpart») noruka ABP nepexoaut B pexxum «'OTOBHOCTDB». B mpotuBHOM ciy4ae (HET mpornafaHus
curHana «Bo3spary) uepe3 Bpems «tumn.CY» ¢opmupyercs KoMaH[a OTKJIFOUEHUSI COOCTBEHHOTO BBI-
kirovarens, 3anuch cooduienus B XKC «ABP OTKIJI» u Beijaua curnana B cxemy 0i1okupoBku ABP.

Jloruka 6noxupoBku ABP npencraBnenHoit Ha pucyHke 6.18.
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Heucrip.
BBIKITIOUATEIIS & OR
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Broxk. no otk YCTAHOBUTH BJIOK.
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tuvn. CY

PEXUM :

OTKJIFTOUEHUE &
PE3EPBA
Beixmouatens
Brrouén \;

PEXUM : \
BO3BPAT ) &
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OTKIIIOUCH

OTKJTHOYCHUE
OT 3alLUT C &
BeIBeIEHHBIM ABP,

PEKUM :
ITYCK ABP no\
3AIIUTE

PEXUM : \ &
FOTOBHOCTh /

KomaH/a BKIL BBIKII. OT
KHOITOK ITYJIbTa UJIH OT
KIIFOYa WM BHEIIHSS
wm ot CIATY

ABP BJIOK.

J1... 140,
JI1...J116, brnoxuposka

BJIC1... BJIC16
CCJIL... CCJI32

Pucynok 6.18 — Jloruka 6nokupoBku ABP

brnoxuposka ABP moxeT copmMupoBaThCs MO ClIeyIOMUM (pakTopam:

1. Ilpn AMarHOCTUPOBAHUHU YCTPOHCTBOM HEUCIPABHOCTH CHJIOBOTO BBIKJIIOUATENs B Cllydae, €Cliu
ABP ne naxogurcs B pexume «'OTOBHOCTby;

2. Ilpu Hanmuuuu curHana 61okupoBku ABP U3 joruku pexuma OTKIIIOUEHUS pe3epBa;

3. Ilpu OTCYTCTBHM CUTHaa BKIIOYEHHOTO IMOJIOKEHHSI BBIKITIOUATENS TOC/IE Tepexoia B COCTOsI-
HUE OTKJIIOYEHHS pe3epBa B TeueHUuU BpeMeHU «tuMm.CY»;

4. ITpu OTCYTCTBUU CUTHAJIA OTKJIIOUEHHOTO MOJIOKEHHS BBIKIIFOUATEINS MOCIIE IePeXxoa B COCTOsI-
aue «BO3BPAT»;

5. IIpu cocrostanu «ITYCK ABP 10 3AIIMTE» u pabGore 3ammThl Ha OTKIIOUEHHE Oe3 Mycka
ABP;

6. IIpu nooaue komanowvl Ha 6KIIOUeHUe GbiKIIOYamens B ciydae, eciu ABP He Haxonutces B pe-

xume «'OTOBHOCTDB» u orcyrcrBun curaan «ABP BJIOK»;

7. Ilpu Hamuuu curHana «baokupoBkay.

[Ipu BhIMONIHEHNHU XOTS OBl OJTHOM M3 YCIOBMIA MPOUCXOIUT Nepeaada curnana o6mokuposku ABP B
cxemy ¢opmupoBanus curtana «ABP BJIOK».

Jloruka copoca 6mokupoBkr ABP npencraBneHHoit Ha pucyHke 6.19.
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CBPOCUTH BJIOK.
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1 Pazperiero

TR
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Pucynok 6.19 — Jloruka copoca 6mokupoBku ABP

[Ipu orcyrcTBuM BHemHero curHaina «bJjaokupoBka» copoc 6yokupoBku ABP moxeT ObITh BbI-
HOJIHEH CJIEAYIOIIHUM 00pa3oM:

1. Ilonaueii curnana «CoOpoc 0JIOKHPOBKHY;

2. Ilpu pazpeménnom cOpoce ABP mo komanze BKIIOYEHHs BBIKIIOYATEINS IMMOAAa4Yed KOMAaH[IbI
BKJIIOUEHUS BBIKJIFOUATEIIS.

[Ipu BBITIOTHEHUU OAHOTO U3 YCIOBUN MPOUCXOIUT mepenavya curHaia copoca ABP B cxemy ¢op-
mupoBanus curHana «ABP BJIOK».

Ha pucynke 6.20 npuBenena cxema popmupoBanus curaana «ABP BJIOK».

YCTAHOBUTH
BJIOK. ABP & S T

CurHai

«ABP BJIOK .» )
ABP BBIBEJIEH &
R Banuck XKC:
CBPOC BJIOK. «ABP

ABP BJIOKUPOBAH»

/ YCTaHOBUTB PeKUM:
\ ABPTOTOBHOCTH

/ 3aruce XKC:
\ «ABP I'oToBHOCTBY»

Pucynok 6.20 — Jloruka ¢popmupoBanus curtaina «ABP BJIOK»

Curnan «ABP BJIOK» ¢uxcupyercst 1o momenta ero copoca. Copoc curnana «ABP BJIOK»
BBITIOJTHSIETCS] OJTHUM U3 JIBYX YKa3aHHBIX BBIIIE CITOCOOOB.

s uHbOpMUPOBaHUS OMEPATUBHOTO IMepcoHana o OnokupoBke ABP HeoOXonumMo BBIBOAHTH
curHail «ABP BJIOK)» Ha cBeTOaMOIHBIN MHAUKATOp TepMUHAIa MP WM Ha CUTHAJIBHYIO JJaMIly Ha pe-
JeiHON maHenu, GopMUPOBATH MpeayNpeIuTeNbHbINA cUrHal npu O1okupoBke ABP B cxemy curnanmsza-
MU 00BEKTA.

ABP sBnsieTcs BBIBEJCHHBIM NpPU HE3aJaHHOM curHajie «CpalaTbIBaHUE» WM NPH BbIBEICHHBIX
Bcex (pakTopax mycka ABP (pucynok 6.21).
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Pucynok 6.21 — Jloruka BeiBojja ABP

Bascno! Buewmnuii cuenan 61okuposxku unu neycnewnas paboma 66ooa uiu eosepama ABP npu-
600sam K guxcayuu oroxuposku cxemvl ABP. Ilpu smom 6 «’KypHnane cucmemuly gpopmupyemcs 3anuco o
npuuune u cpabameiéaem cucnan «bnoxuposxa ABPy. Copoc onoxuposku ABP u eozeépam cxemvl 8 HOp-
MATBHBLL PENCUM NPOUCXOOUM RymeM NOOAYU KOMAHObI HA YNPAGIEeHUE GbIKIIOUAmeNeM Ul N0 GHEUHEMY
cuenany « Copoc 61okupoexuy». B coomeemcmesuu ¢ npusedenHviMu gvlie Cxemamu.

Jliis oniepaTUBHOTO BBIBOAA/BBOIa ABP MOXHO IPUMEHSTH OJIMH U3 CICIYIONINX CIIOCOOOB:

1. JIns BbIBOJIA M3 paOOTHI MCIOIB30BATh AUCKPETHBIN BXO/I, 3aBeIEHHBIN HA JIOTMYECKUN BXOJ JIO-
ruku ABP «bjokupoBkay, npu 3tom yctaBka ABP «Copoc» nomkHa ObITh 3a7aHa Kak «Pa3penieHoy.

PexomMenayercs BbINONHATH BBOJ B padoTy ABP npu OTKIIOYEHHOM MOJIOKEHUHU BBIKIIIOUATEIS
MOCPEACTBOM TepeKITIoUeHUs Kiroda «BBoa/BeiBog ABPy» B monoxkenue «BBeneHoy». Ilocie BKIOUYCHMS
BEIKJTFOUaTess Omokuposka ABP Oyner copomena.

Ecnu nepexirouenue kimoua «Boa/BeiBoi ABP» B nonoxenue «BBeneHo» ObLTO BBIIOJHEHO MPU
BKJIIOYEHHOM TOJIO)KEHUH BBIKIIIOYATENs], TO cOpOC OJOKUPOBKU JIOJKEH OBITH BBIMOJIHEH MOCPEICTBOM
MIO/1a4X JOTOJHUTEIbHOW KOMaHAbl HAa BKJIIFOYEHHE BBIKIFOYATEII.

2. Jlns BeIBos1a 3 pabotel ABP ucmonb30BaTh AMCKPETHBIN BXOJ, KOTOPBIM 3aBEIEH Ha JIOTHYE-
ckuii BxoJ sioruku ABP «BbaokupoBka». [ BBoaa B paboty ABP no nonoxenuto kinoua «BBegeHo»
HE00XO0/IMMO CHUTHAJI C KJI0Ya 3aBECTH Yepe3 «UMITYJIbCHBINA TaliMep Mo craay 2-ro THIa» ¢ YCTaBKOHU 110
BpemeHu 100 mc Ha Beixoq CCJI, KOTOpHIii B CBOIO Ouepe/ib J0JKEeH OBbITh 3aBefieH Ha BxoJ «Copoc 0J10-
KMPOBKHW» B COOTBETCTBUH C pUCYHKOM 6.22. Takum 00pa3oM, pu mosioxkeHnu kitoda «BeiBeneno» ABP
OyneTr OJIOKUPOBaH, a P MEPEKITI0UEHUHN KITFo4a B nojoxeHne «Beeneno» 6mokupoBka ABP O6yner cau-
MaTbCs.

__________________________ -
s _ | . |
: JUCKpeTHBII BXOX X0A |
| omoxuposku ABP «6H0AK];IIIJ°OBK3 :
Kou ABP | ? |
BaeieHo Bblaqlqeno + |
‘—
I I ¢ JiL— 140 \ JiL -0 Bxox «copoc :
I— I Bxox =100 mc GnoxuposKm» |
! | |
| WmmynbcHbli TaiiMep |
L moemwyzromm )
Pucynok 6.22 — Cxema a5 onepaTUBHOTO BBOJ1a/BeiBoa ABP u3 pabotsr
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6.2.4 YcrpoiicTBo aBTOMaTHYeCKOH YacTOoTHOM pa3rpy3ku (AUYP/YAIIB) ot BHeLIHero auc-
KPEeTHOI'0 CHIHAJIa

VYerpoiictBo AUP npennazHaueHo Uil aBTOMaTUYECKOrO OTKJIFOUYEHUS IPUCOEIUHEHUS IIPU CHU-
YKEHUU YaCTOTHI B CETU HUXKE 3aJJaHHOM.

[Ipu nosiBnenuu auckperHoro curHaina «Bxoa AUP» u orcyrcrBuu curnana «biokupoBka AUYP»
3amyckaercst Taumep Taup, KOTOPBIN, OTCUUTAB YCTAHOBJICHHOE BPEMsI, BO3/IEUCTBYET HA BBIXOJIHBIE PEJIE.

[Ipu orcyTrcTBUM OJOKMPOBKU U MOCTYIJICHUH BHEIIHETo curHana cpabarbiBanust AYP no ucreue-
HUU YCTAaHOBJIEHHOTO BpEMEHU Mpoucxoaut cpabareiBanue AYP.

IIpu orcyrcrBum «omoxkupoBkun YAIIB» u mocryruiennun curnana «Bxom YAIIB» mo ucreyeHuun
YCTAHOBJICHHOTO BPEMEHH MpoucxoauT cpadateiBanne YAIIB.

[Ipu ucnonp30BaHUM OAHOTO AMCKPETHOrO BXoja Jis curHainoB «Bxox AUP» u «Bxox YAIIB»
curnan «Bxox YAIIB» nomken ObITh HHBEPCHBIM curHaNy «Bxomg AUP».

Pydnble KOMaHIBI YIPABACHHUS UMEIOT IPUOPUTET HaJ JIorukoit paborsr AUP/UAIIB: mosiBieHwue
PYYHOH KOMaH/bI Ha «BKJIIOUEHHE» MPHUBOJAUT K cOpocy oxunanus YAIIB 1 BKIIOUEHUIO BBIKIIOUATES.
Ecnu sKcrtyaTalluOHHBIE PEKUMBI HE JOMYCKAIOT PYYHOE BKIIFOUEHHME BBIKIIFOYATENIS NPU HAJTUYUH CHUT-
Haja 4acTOTHOM pa3rpy3KH, TO JAHHBIN CUTHAJ JOMOJHUTEIHLHO HEOOXO0IUMO 3aBeCTH Ha BXOJ «biIoku-
POBKa» OJIOKMPOBKHU BKIIFOUEHUS BBIKJIFOUATEISL.

OyuknuoHanpHas cxema 610ka AUP/ UATIB npuBenena Ha pucyHke 6.23.

JIL.J116
JI1...J18 brnokuposka

BJIC8

! Taup

| Breneno Komanpa:
] e L

JI1...J116
e Bxonx L_|s| SRT [__
BJICL... AYP
BHC8 anaBneHHe BBIKJITIOYATEIEM OT OR
kiroya wim CATY L IR
JIL..J116
JI1...J18 biiokupoBka
BJICL... [ YATIIB Bk
YAIIB [ UATIB_|
BIICs ! Tuans =
B OMaHa:
e =1
JI1...J116
JI1..J18 Bxon
BJICL... YATIB
BJIC8
Pucynok 6.23 — biok AUP/YAIIB
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6.2.5 BHemnue 321 ThI

B yctpoiicTBe nMeeTcsi BO3MOXKHOCTh paOOThI ¢ BHEIIHUMHU 3aluTamMu. Bcero ectb BO3MOXKHOCTD
HOJKJIIOUUTH 0 BOCBbMH BHEIIHUX 3auuT B3-1, B3-2,.... B3-8. BHemHsaAs 3amuTa myckaeTcs pu MosiBiie-
HUU CUTHAJIa Ha 33/IaHHOM IMCKPETHOM BXOJi€, IIPU BHINOJHEHUH YCJIOBHSI OTCYTCTBHS OJIOKHUPYIOILIETO
curnana. [Ipu cpabaTbiBaHHM BHEIIHUX 3aIIUT (PUKCHPYIOTCS BCE MapaMETphbl aBApUHHOTO COOBITHS, KaK
npu cpabaThIBAHUU COOCTBEHHBIX 3aIluT. [IpeaycMoTpeHsl BO3BpaT 10 BHEUTHEMY CUTHATY C 3aJI€PKKON
BPEMEHM U aBTOMATUYECKOE ITOBTOPHOE BKJIIOUEHHE I10 BO3Bpary. B ciyuyae cpabaTbiBaHUS CTYNEHH C
BO3BpaTOM IpU OTCYTCTBUU (pakTopa cpabaThIBaHMs CTYNEHb MOXKET ObITh cOpomieHa (omuus «CBPOC
CTVYIIEHN») no nosiBieHUs: CUTHAJIa BO3BpaTa 10 OIepaIysM ¢ BBIKJIFOUaTesieM (0T KiIko4a, OT BHEITHETO
yhpaBJeHus, OT KHOMNOK, oT CTYVY).

Bo3zBpar 3auuThl npoucXouT:

a) eciu BBe/eHa (DYHKIMS BO3BpaTa [0 BHEIIHEMY CUTHAIY, 110 BHIMOJIHEHHIO IBYX YCIOBUI:

- MponajaHue BHEUTHEr0 CUTHaIa cpadaThIBaHUS;

- IOSIBJICHHME BHEIIHETO CUTHAJIa BO3BpaTa Ha BpeMs 1B3.

0) ecyii (hyHKIIMS BO3BpaTa IO BHEITHEMY CHTHATY BHIBE/ICHA:

- 110 MICUE3HOBEHUIO CUTHaJa cpabaThIBaHUS;

- PU TIOSIBJICHUU OJIOKUPYIOIIETO CUTHAJA.

Pexxumbl pabOTHI 3aIUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeicHa U3 pabOTHI;

«BBEJIEHA» - 3amuTa BBeieHa B pabOTy ¢ KOHTPOJIUPOBAHHWEM YCTaBKU MO BpeMeHU. OTKIoue-
HUS BBIKJIIOYATENIS U JICHCTBUS Ha CUTHAIM3AIIUIO HE TIPOUCXOTUT.

«CUTHAJIU3ALIUSA» - kak npu «CPABATBIBAHUE», HO ¢ nelicTBUEM B CXE€MY CUTHAIU3alUU
Y 3aIMCBIO B )KypHAJl aBapui;

«OTKJIFOUEHHUE» - To xe, uto u npu pexume «CUTHAJIM3ALINSA», nmroc aeiicTBue Ha OT-
KJIFOUCHHE BBIKJITFOYATEIIA.

Hamnuue dynxuuii «OCHUJIJIOTPA®y, «AlIB», «YPOB», «ABP», «CBPOC CTYIIEHW» mno
KaXKI0W CTYNEHU 3a7a€Tcs B yCTaBKaxX KOH(QUrypaluu.

Buumanue! He pexomendyemcsa 66ooumsv oonogpemenno AIIB u ABP.

Bce crynenu QyHKIIMOHATBHO UACHTHYHBI U UMEIOT XapaKTEPUCTUKH, YKa3aHHbIE B TabuIie 6.9.

Tabnuua 6.9
HaumeHoBaHue napamerpa 3Havenune
1 | Jlnana3oH yCTaBOK [0 BpEMEHHU: 0-3000 ¢
2 | INCKPETHOCTh YCTaBOK IO BPEMEHHU: 0,01 ¢ (0,1 ¢)
3 | OcHOBHas MOTPENTHOCTh cpabaTHIBAHUS 110 BPEMEHHU: +10 mc

@dyHKUMOHANBHAs CXeMa BHEIHEH 3allUThl MpHBEJCHA Ha pUCYHKe 6.24. Biok, moka3aHHBIH Ha
pucyHke 6.24, peaan3oBaH MPOTPAMMHO.
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Pucynok 6.24 — biok BHENIHEH 3alTUTHI
6.3 Onpenesisiemasi MoJIb30BaTeIeM JIOTHKA
6.3.1 O0mme MoJI0OKeHU S

Kondurypuposanue onpenenseMoil nonb30BaTeseM JOTUKH OCYILECTBISAETCS € MOMOILBIO CHEIU-
QJIBHOTO pelaKkTopa (BCTPOEHHOro B mporpaMMmy YHHMKOH), KOTOphIii 0OecrieuyrBaeT MOCTPOEHUE CXEMbI
peneitHoM 3aIuThl Ha TPaPUIECKOM SI3bIKEe (PYHKIIMOHATBHBIX OJIOKOB.

3azaya onpenenseMoi IOJb30BaTEIEM JIOTUKH PEaIU3yeTcs B JECATUMWUIMCEKYHIHOM IUKIIE.
O06BEM iporpammel orpannyeH 2016 Gaitramu.

B MP5 BbIX0/1HBIE JTOTHUECKUE CUTHAJIBI MOT'YT OBITh 3aBEJICHbI Ha JIOTHYECKHE BXOJbI OJOKHPOB-
KU, CpabaThIBAHUA U YIIPaBICHUs (PYHKLIMN 3aIIUT, aBTOMATUKHU M YIPABJIECHUS BBIKIIOYATENIEM.

MP5 umeet crneayromue (QpyHKIMOHANbHbIE OJOKU: BXOJbI, BBIXOJIbI, 3alUCH B JKypHAJ, JIOTHYe-
ckue aneMeHThl «Wy», «NJIN», «Uckmrogaromee U », «HE», Tpurrepsl, TalilMeppl, MyJIbTUIILIIEKCOPBI.

Kaxnomy 070Ky cxembl aBTOMaThdecku mpucBaumBaercs ums Block<nomep mo mopsiaky cospa-
Hus>. Jns o0erdyeHust YyTeHUs! cXeMbl OJI0KH MOTYT OBbITh TEpEMMEHOBAHBI

6.3.2 Pa3bémbl
Pa3zveMm «Bxoa»

DOnemeHT «Bxom» MO3BOMSET 3arpykath | OUT JaHHBIX U3 BHEIIHEW 0a3bl TaHHBIX YCTPOICTBa BO
BHYTPEHHIOIO 0a3y JIaHHBIX CBOOOJTHO TPOTPAMMHPYEMOU JIOTHKH. DiieMeHT «Bxom» 3aHuMmaer o0BhEM
namMsTu 6 OauT.

OnemeHT «BXo1» nMeeT OJIUH BBIXOJ M TTO3BOJISIET MOIKIIOYATh CICYIONINE CUTHAIBI, IPSIMBIC U
WHBEPCHBIE:

- BXO/IHBIE TUCKPETHBIE CUTHABI;

- BXOJIHbI€ JIOTHUECKUE CUTHAIIBI;
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- CHTHAJI cpabaThIBAHHUS U3MEPUTEIIBHOTO OpraHa JTF000H 3alTUThI;

- CUTHAJI CpadaThIBAHUS JTHOOOU 3aIUTHL;

- CUTHAJTbI HEUCITPABHOCTH;

- CUTHAJIbI aBapUU, CUTHAIM3AIIHH;

- CUTHAJIbI O COCTOSIHMM BBIKJTIOYATENIs, CHTHAIBI KOMaH]I YIIPABJICHHS BBIKIIIOUATEIICM;

- 10 16 norm4eckux KIro4Yei ynpaBieHuUs.

Jloruyeckre KIFOYHM YIPABIICHUS IO3BOJISIIOT C IyJbTa ycTpoiictBa MP5 BBOJWUTH M BBIBOAMTH
(GYHKIIMY HAMMCAHHBIC HA OMPEACIIIEMOM MMOJIb30BATEIIEM JIOTHKE.

Howmep 6a3b1 nan- Ha3Banue cur-

HBIX U HOMEp CUTHa- Haya 0a3bl J1aH-
MM Onoka

\ J1a 6assl JaHHBIX A/FIHX

BlockO[ BO1:40 1= MO]

[ >

Pucynok 6.25 — Pazeem «Bxoa»

Pa3zbveMm «Brixonm»

DOnemMeHT «BbIXo/1» MO3BOMISIET COXPaHITh | OUT JaHHBIX U3 BHYTpeHHEH 0a3bl TaHHBIX CBOOOIHO
IPOrpaMMHUPYEMOM JIOTMKH BO BHEIIHIOW 0a3y JaHHBIX yCTpoWcTBa. DiieMeHT «BbIxoa» umeer pasmep 6
Oaift.

[Ipu nomomu pa3pémoB «Brixon» MPS no3Bossier BBIBOANUTH 0 24-X BBIXOJHBIX CUTHAJIOB CBO-
6oau0 mporpammupyemoit soruku (CCJI1 — CCJI24) Ha pere, UHIUKATOPHI U BBIXOJHBIC JIOTHYECKUE
CUTHAJIBL.

Howmep BbIxoaHOTO
Nwms Onoka CUTHAaJIA

Block 1] Ebl‘:-{,u.

e

Pucynok 6.26 — Pazpem «Bpixom»

1]

Pa3zpem «3anuce B XypHaI»

DJeMEeHT 3aluCH COOBITHI B )KypHAJI CUCTEMbI UMeeT OAMH BX0J. Ecii Ha s1eMeHT mojiaHa JIoTH-
yeckas €MHULA, TO B )KypHaJI CUCTEMBI OyJIeT 3allMCaHO Ha3HAYE€HHOE COOBITHE B CIIEIYIOIEM BHJIE: «CO-
obmmenue crmia Ne XX». /laHHbIe €MEHTHI MO3BOJIAIOT CO3/1aTh 10 64 CBOOOIHO MPOrpaMMHUPYEMBIX 3a-
nuceil B xypHai coobrTuil. [lpu popmupoBanum 3anuceii HEOOXOAMMO YUUTHIBATh, UTO PECYpPC IHEPrOHE-
3aBHCUMOM MaMATH OrpaHUYeH. BereacTBuu Toro cieayer u3deratb 4acThIX U MHOTOKPATHBIX oOparie-
HUH K )KYpHAJIy CUCTEMBI.

Howmep 3amucu B
HNwms Onmoka p

\ /)KypHane

BlockZ[ 3anuce B xypHan 2]

<

Pucynoxk 6.27 — «3anuce B xKypHa»

TepmuHan sawmTbl aHeproobopygosaHua MP5, MO 50 40 www.bemn.by
OAOQO «benanektpomoHTaxHanaaka», MuHck upr@bemn.by


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

6.3.3 Jlormueckmuii yiaement «M»

OnemenT «M» MOXKeT UMETh OT 2 10 8 BXOZOB. B 3aBUCHMMOCTH OT YHCIIa BXOJOB DJIEMEHT 3aHUMa-
et oT 8 110 20 6alT MaMATH MPOTPAMMBI.

Ha snement «» MoskeT ObITh MOJaHa JIr00ass KOMOMHAIM CUIrHaaoB. Ha BEIXo/e djIeMeHTa MosIB-
JSIeTCsl JIOTUYECKasi €IMHUIIA TOJBKO B Clydae, KOTJa BCE BXOJHbBIC CUTHAJIbl UMEIOT 3HAYEHUE JIOTUYe-

CKOU €TUHUIILI.
HNms 610Ka

Block 10
%

—

[TTTT1

Pucynok 6.28 — Jlormueckuii ameMeHT «M»
6.3.4 Jlornueckuii djiemeHT «AJIN»

Onement «JIN» MoxeTr uMeTh OT 2 10 8 BX0H0B. B 3aBHCHMOCTH OT 4Mcia BXOIOB DJIEMEHT 3a-
HUMaeT oT 8 10 20 OalT maMATH MPOTPaMMBEI.

Ha Bxox snementa «MJIM» MoxeT ObITh mojaHa aro0ass komOuHalus curaaioB. Ha BeIxoze diie-
MEHTA MOSBIISETCS JOTHUECKas eqUHUIA B ClIydae, KOr/ia XoTs Obl OMH BXOJHOM CHUTHANl UMEET 3HAUYCHUE
JIOTHYECKOH STMHUIIEI.

Wwms Onoka

Block12
|

TTTTT

Pucynok 6.29 — Jloruueckwii anemenT «JIN»
6.3.5 JJormueckuii y1ement «Uckarouaromee UJIN»

Onement «Mckmouaromee NMJIN» MokeT uMeThb OT 2 10 8 BX0IOB. B 3aBUCHMOCTH OT YHCIIa BXO-
JIOB 2JIEMEHT 3aHUMaeT oT § 110 20 GaliT maMsTH MPOrpaMMBL.

Ha Bxox nnementa «1JIM» mMoxker ObITh momaHa iar00as koMOuHamms curdaiaoB. Ha Beixoze diie-
MEHTa MOSBIISETCS JOTUYECKAsl €IMHUIIA B CJIydae, KOrJa Ha €ro BX0/1aX HEYETHOE KOJMYECTBO €IUHMII.
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Nms Onoka

Block11%

S

—

I

Pucynok 6.30 — Jloruueckwii anement «Mckmrodaromee MJIN»
6.3.6 Jloruueckuii yjieMeHT «HE»

Onement «HE» COACPIKUT OJUH BXOO U OAWH BBIXOI. Curnai Ha BBIXOJ€ JTOTUYCCKOI'O 3JICMCHTA —
I/IHBepTI/IpOBaHHI:Jﬁ BXO,Z[HOfI CHUTHAJ.

HNms Onoka

Bloclks

Fo =

Pucynok 6.31 — Jlormueckuii amemeHT «HE»

6.3.7 RS- u SR-Tpurrepsi

B MP5 cymectByroT aBa tumna tpurrepos: RS (tum 1) u SR (tun 2), ¢ npuopureToMm paboTsl 1o
BX0oay R u S cooTBeTCTBEHHO.

OnemeHT «RS-tpurrep» («SR-Tpurrep») numeer asa Bxoja (pUCyHOK 6.32): ycTaHaBIMBAIOLIMHN S
u cOpaceiBatonmii R. TIpu mosiBIieHN# eMHUIIBI Ha BXO/E S pOpMUpYETCs €IMHUIA HA BBIXOJIE, COCTOSI-
HUE BBIXO/1a 3aIIOMMHACTCS U COXPaHsAETCs MPH MCUE3HOBEHUH eIMHUIIBI Ha Bxoae S. Bxoa R cOpacreiBaer
COCTOSIHHME BBIXO0JIa B JIOTUYECKUN HOJIb. O0OBEM 3aHHMAaeMOM dJIeMEHTOM ImaMiaTH 10 OanT.

Hms 61oka
ye
BlockEb BlackS
R&T SRT
5 —15 —
#*—R *—R

Pucynok 6.32 — «RS-tpurrep» u «SR-tpurrep»
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6.3.8 Taiimepbi

O0bEM 3aHUMaeMol deMeHTOM «TaliMepy» mamsT - 12 GaiT.
Tum taii- Y CTaBKa 10

Nwms Onoka Mepa BpeMeHH

\
Blockd[ Ha cpab.; 0,25 ¢

T
:&_

Pucynok 6.33 — Taiimep

Taiimep Ha cpabGareiBanue (taiimep 1)

OneMeHT «TaiiMep 1» mpeaHa3zHaueH JUIsl BBINOJIHEHUS (QYHKLUMU 33Jep>KKU BpeMeHUu. CUrsan Ha
BBIXOJ/I€ TaliMepa Ha cpalaThlBaHME MOSABIsAETCS yepe3 Bpemst Tcp Mociie MOsBIEHUS CUTHAJA HA BXOJIE.
[Tpu mponasaHuy CUTHAIA Ha BXOJIE CHTHA IPONaaeT U Ha BbIX0OAe (PUCYHOK 6.34).

Ecnu npo1omKUTeNIbHOCTh UMITYJIbCA Ha BXOJI€ MEHbIIIE, UeM BpeMs cpabaTeiBaHus Tcp, TO BbIXOA
TaliMepa OCTAETCS B COCTOSIHUU JIOTHYECKOTO HYJIS.

[Ipu 3anmcu HOBOM JIOTMYECKOM MPOTrpaMMBbl WIHM CTapTe YCTPOMCTBA B Cillydae HAJIWYMUS CUTHAJIA
cpabaTbeiBaHUs — TaiiMep OTpabaThIBaeT KAk IpU IPSIMOM, TaK U IPU UHBEPCHOM BXOJIE.

cTapt
oy A7 s,
npsMon T
A BXOA
BblX:
Tcp ﬁp
BX. Vs A s
VHB. 4 e i HB. & T
BXOZ4
BbIX. s A
Tep

Pucynok 6.34 — Taiimep Ha cpabarbiBanue (Taiimep 1)

Talimep Ha Bo3Bpat (Taiimep 2)

[TpuHuMn paGoThl: MpHU €AUHMIIE HA BXOJle TaliMepa Ha BO3BpAT Ha €ro BBIXOJE Takke OyneT eau-
Huua. Eciny eauHMIa Ha BXOJ/E NPOMAJAET, TO HA BBIXOJE €IMHULIA COXPAHSIETCS B TEUEHUN BPEMEHH BO3-
Bpara Tg3 (pucyHok 6.35).

IIpu crapre ycTpolicTBa WM 3allMCH HOBOM JIOTUYECKON MPOTrpamMMbl B ClIydyae UMEIOIIErocs CUr-
HaJla Ha cpabaTbIBaHuE — TaliMep OTpadaThIBaeT MpHU JF0OOM BXOJIE: MPSIMOM HIIM UHBEPCHOM.
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cTapTt
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BbIX. : 4 % 2
TB3 TB3
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BbIX. : /4 7 /4
TB3 TB3 -

[Tpuntun paboTsl: cpabaTeiBaHue TaliMepa 3 MPOUCXOAUT MPHU MOSBICHUN (POHTA UMITYJIbCa Ha
Bxoze. Eciu 3a BpeMst paboThl TaliMepa Ha BXOZE HMOSABISAETCA €Ille OAMH MMITYJIbC, TO Iepe3anycka Tai-
Mepa HE MPOUCXOJUT, T.€. UMIYJIbC HA BBIXOJE B JIFOOOM ciy4yae HE MPEeBbICUT BpeMs Tumr (PUCYHOK

6.36).

Taiimep He oTpaboTaeT MpU HAIMYMK HA BXOJE JOTMYECKOW EAMHHUIIBI BO BPEMs CTapTa yCTpOii-

npsiMON
BX0[

VHB.
BXO[

Pucynok 6.35 — Taiimep Ha Bo3Bpar (Taiimep 2)

NmnynscHBIA Talimep mo ¢ppoHTy THUma 1 (Taiimep 3)

CTBa WJIN 3aIIUCH JIOTHYECKON IporpamMmebl, Kak IIpHu IIpsAMOM, TaK U IIpKU HHBEPCHOM BXO/JE.

cTapt
. 777 AN a
7 )
BbIX. Tumn Tumn _J
a) 77777 % 2~
WHB. ) 2
BbIX 7
Tumn .
6) 7 7 7 Z
WHB. Z
BbIX. 2
Tumn —

Pucynok 6.36 — ImnynbcHbIN TaiiMep 1o pponTy THna 1 (Taiimep 3)
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NMmnynbcHBIN Talimep mo crmany tumna 1 (taiimep 4)

[Tpunuun pabGoTsl: TaliMep cpabaTbIBaeT MO chady MMIyJbca Ha Bxoge. IIpu 3ToM Ha BbIXOAE
dopmupyercs norudeckas eauHuna Ha BpeMsa Tumn. B ciydae nosiBieHus Ha BXoJe HOBOTO MMITyJbca U
ero craja 3a Bpems Tumr mepesanyck TaiiMepa He MPOUCXOaUT (PUCYHOK 6.37).

Taiimep He oTpaboTaeT MpU HAIMYMK HA BXOJE JIOTHUECKOW EIMHHUIBI BO BPEMs CTapTa YCTpOii-
CTBa WJIN 3aIIACH JIOTHYECKOHN NPOrpaMMBbl, KaK IIPHU NMPSIMOM, TaK U IIPY HHBEPCHOM BXOJIE.

crapT

oy I/

npsiMon T

BBIX. ] s I BXOA

Tumn  Tumn

ax P27 74 A FA N

MHB. IS, 27777777777\ we. [ @ n
BXO[,

BbIX: ] xﬂ

Tumn  Twumn -

Pucynok 6.37 — UMmynbcHBIN TaliMep 110 criany tuma 1 (taiimep 4)

NUmnynbcHBIN Talimep o ¢poHTy THna 2 (Talimep 5)

OTnuune UMITYJIBCHOTO TaiiMepa 1o GpOHTY THIA 2 OT THMa | B TOM, YTO MPH MOSBICHUHA HOBBIX
UMITYJICOB 3a BpeMs paboThl TaliMepa, MPOMCXOAUT Iepe3anyck YCTaBKH 10 BPEMEHHU Taiimepa, T.e. C
KQKJIbIM HOBBIM MMIYJIBCOM Ha BXOJE YBEJIMYMBAETCS JUIMTEIBHOCTh MMITYJIbCAa HA BBIXOJE Ha BpeMs
Tumn (pucyHok 6.38).

Taiimep He oTpaboTaeT MpU HAJUYMUK HA BXOJI€ JOTMYECKON €JMHHIIBI BO BPEMs CTapTa yCTpOil-
CTBa WJIM 3alIMCH JIOTUYECKON ITPOrpaMMBl, KaK IIPU IIPSIMOM, TaK U IIPU HHBEPCHOM BXOJIE.

cTapt
o 27777 ) 7 7
npsMo T
BXO
BblX. Z, ‘ 4 A
Tumn Tumn
\
" 777 7 )
NHB. /] %I % A > MHB. 4 & T
BXOA,
BbIX. .
Tumn -

Pucynok 6.38 — mmynbcHBIN TaliMep 1o GpoHTY THIa 2 (Talimep 5)

NUmnynscHBI Talimep mo cnany tuna 2 (Taiimep 6)
OTiune UMIyIbCHOIO TaliMepa IO craay TUMa 2 OoT Tuna 1 B TOM, 4TO NpHU MOSIBICHUU HOBBIX

CIa/I0B UMITYJIbCa 3a BpeMsl pabOThl TaliMepa, IPOUCXOUT Mepe3anycK YCTaBKU 110 BPEMEHHU Taiimepa, T.€.
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C KaXIbIM HOBBIM MMITYJIbCOM Ha BXOJI€ YBEJIMYMBACTCS JAJIUTEIBHOCTh UMITYJIbCa HA BBIXOJE Ha BpeMs
Tumn (pucyHok 6.39).

Taitmep He 0TpaboTaeT MPH HATMYUM HA BXOJE JIOTUUECKOW €IWHUIIBI BO BpEeMs CTapTa YCTpOi-
CTBa WJIN 3aIIMCH JIOTUYECKOU IIporpamMmsal, Kak Ipu MpsiMoOM, Tak U IIpH HHBCPCHOM BXO/IC.

cTapT
BX. % .
npsMOoi T
BXO,
BbIX. ‘ *4 A
Tumn
™~
ox 772 77 7
VHB. Z % > MHB. —0 & T
BXO[
BbIX. 2 ‘ ‘
Tumn Tumn -

Pucynok 6.39 — ImnynbscHBIM Talimep 1o criaay tuna 2 (taiimep 6)
6.3.9 MyabTHuiLiekcop

MynbsTUIuieKcop uMeeT Tpu Bxoja (aapecHslid Bxoa Y u aBa Bxoga Inl u In2). INepexmtouarens
NOJKIII0YaeT oAuH U3 BXoA0B Inl nim IN2 k Beixoay Q, B 3aBUCHMOCTH OT CUTHAJIa Ha aIpECHOM BXoJie Y.
Ecnu Ha agpecHblll BXOJ MOJaHa eIMHMIA, TO MOJKI0O4aeTcs Bxoa IN2, ecau Houb, TO BXxoA Inl. O0BEM
3aHMMaeMoil 3nemMeHToM «MyinbTuriaekcop» namatu 10 Gaifr.

HNms Onoka

/

Block T

b
1 Q—

InZ

111

Pucynok 6.40 — MyibTHILIEKCOD
6.3.10 TexcToBbIi 010K

JlaHHBIH 37IEMEHT NMpeAHa3HaueH AJI CO3AaHMs MOSICHSAIOUIEro U UH(pOpMallMOHHOTO TeKcTa. Tek-
CTOBBIN OJIOK HE CBSI3aH JIOTHYECKUMHU CBSI35IMH C OCTAIBHBIMHU 3JIEMEHTaMH Ipa)uyecKoro peaakropa
nporpammel YHUKOH ¥ I0O3TOMY HE HMEET BXOJOB U BBIXOJIOB.

TexcT, HalMCaHHBIHN ITOJIb-

WM Ommoka
> Block13 30BaTeIEM

Pucynox 6.41 — TekcToBbIl 610K
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7 PYKOBOACTBO 11O OKCIINIYATAIIUHN
7.1 Opransl ynpaBjieHHs] 1 HHIUKAIUH

OCHOBHBIM 3JIEMEHTOM OTOOpPAKECHHUS SIBIISICTCS CBETOAMOAHBIN OYKBEHHO-IIU(PPOBONH HHIMKATOP
(mucruieit), coaepikainii 18e CTPOKHU 10 16 CUMBOJIOB.

WNudopmanus, KOTOpYyIO MOKHO BBIBECTH Ha JUCIUICH, pa3duTa Ha Kaapbl ¢ PUKCHPOBAHHBIM CO-
nepxxanueM. [loouepenHelil IPOCMOTP KaApOB OCYLIECTBIISETCS ¢ IOMOLIBI KHOMOK. O4epeHOCTh cMe-
HBI KaJIpOB Ha JAMCILIEE ONPEAEIAETCS IIABHBIM MEHIO U TI0IMEHIO.

B «nexypHom» pesxxume paboThl TUCIUIEH moramieH u roput cseronuon «Padotay. [Ipu HaxkaTum
Ha JII00YI0 KHOIIKY AMCIUIed BKIto4aeTcs. Eciiu HM 0/1Ha KHOIIKA He Ha)KMMaeTcsl B TeueHue 23 4, JUcIIei
TaCHET U YCTPOMCTBO MEPEXOUT B «ICKYPHBIN» PEKUM.

JlonoaHUTENbHO Ha 13 eMMHUYHBIX MHAMKATOpax (B JaJbHEHIIEM — CBETOJMOIaX) HHAULUPYETCS
(cm. Tabnuiy 7.1):

Tabmuma 7.1
CHocka Ha HaumenoBanue u
Ceroaunos ropur [Tpumeuanue
puc. 7.1 I[BET CBETOJMO/IA
8 cBOOOIHO TIPO-
11 rpaMMUPYEMBIX CBe-
TOJIMOIOB
(3eneHbIif)*
PABOTA 3eneHbIM (CHHUM) IIBETOM -
3eJIeHBbId / KpacHBIN | HOpMallbHas paboTa;
12 (cunwmit) KpacHbIM 111 MUTarOLIUM I10- —
MePEMEHHO 3€JICHbIM (CHHUM) —
arnrapaTHas HeUCIPaBHOCTh
BKJIFOYEHO
13 . Brikntouarens BKIHOYEH —
(KpacHblii)
OTKJIFOYEHO
14 o Briknroyarens OTKIIIOUEH —
(3eneHsbIi)
.. | EcTb HOBas 3amuck B xypHaie | [Iponsonuio cpabareiBanue
15 ABAPUS (xpacHblit) . yp P p
aBapuii 3aIUTHI
Ectb HOBas 3amuch O HEWHC-
KOHTPOJIb (xen-
16 Th1id) MPaBHOCTU B XXypHalle cucTe- | Bo3aMoxkHa HencCrpaBHOCTh
MBI

*[Ipumedanue — cBOOOIHO POTPAMMHUPYEMBIE CBETOIMOIBI MOTYT paboTaTh B PEKUME TIOBTOPH-
Tensa mmbo Onuukepa. [Ipu pabore B pexume OJIUHKEpa OHU MOTYT OBITh COPOILIEHBI 110 CUTHATY Ha JTUC-
KPETHOM BXOJIe, 10 KOMaHJIe M3 MEHIO, TI0 HHTep(]EelCcy CBs3H, 0 MPOCMOTPY KypHaiIa aBapuu WA CH-
creMbl. COCTOSTHHE CBETOIMOI0B COXPaHAETCs IPU BOCCTAHOBJICHUHU ONEPATUBHOI'O TUTAHUSI.
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Knonku yrnpaBiieHus! BBITOJHSAIOT CAEAYIOUNE PYHKIINU:

1 — BKJI — BKIIOYEHHE BBIKIIOYATENS,

2 — OTKUJI — OTK/II0YEHHE BBIKIIOYATEIIS;

3 — JKYPHAJI ABAPHUMH — npocMoTp XKypHasa aBapHii;

4 — ) KYPHAJI CUCTEMBI — npocMOTp >KypHasa CUCTEMBI;

5 — CBPOC — cOpoc BBOJIa YCTaBKH WJIH TIEPEXO/1 B BBILIECTOSIIEE MO IMEHIO;

6 — BBO/I — BBOA 3Hau€HUs, BXOJ B MOAMEHIO WU B PEKUM H3MEHEHHS IMapameTpa;

7 — nepemelleHre o0 OKHaM MEHIO 671€60 WIIH NepeMelIeHHe Kypcopa BIIEBO;

8 — mepemenieHre 0 OKHAM MEHIO 6HHU3 U YMEHBIIICHHE 3HAUYEHUS YCTaBKH,

9 — mepeMenieHue 10 OKHAM MEHIO 68€pX WJIH YBEITMUYEHUE 3HAYCHHS YCTABKH;

10 — mepeMerieHne Mo OKHaM MEHIO 6npaAgo WU TIepeMelIeHHe Kypcopa BIpaBo;

11 — cBoOOAHO IpOrpaMMUpPyEMBIE CBETOIUOAbL;

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

13 — uagukatop «COCTOSIHUE BBIKJITKOUYATEJIS», xpacHsli (cM. Tabmuiy 7.1);
14 — yapukatop «COCTOSSHUE BBIKJITKOYATEJIS», 3enensiii (cM. Tabnuity 7.1);
15 — unpuxarop «KABAPUS», kpacHsIi (cM. Tabnuny 7.1);

16 — unaukatop «kKOHTPOJIby, xentsiii (cMm. Tabmuiry 7.1).

Pucynok 7.1 — Oprans! ynpasineHus U MHIuKaun MPS
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7.2 CTpyKTypa MeHI0

MeH1o 3ammThl UMEET APEeBOBUIHYIO CTPYKTYypy. C momomisio JKKW mosb3oBarenb umMeeT BO3-
MO>KHOCTbH IPOYUTATH CISAYIONTYIO HH(POPMAIIHIO, PACTIONIOKEHHYIO B PA3TUYHBIX ITOAMEHIO:
1. Tekymue 3HaYCHUS:
1.1. ToxoB:
1.1.1. U3mepeHHBIX 110 a3HBIM KaHAJIaM TOKa;
1.1.2. VI3MepeHHBIX 110 4eTBEPTOMY KaHaly TOKA, OCHOBHOM U BbICILIEH TAPMOHUK;
1.1.3. PacuérHbIx, nmpsiMoii, 0OpaTHOM U HYJICBOM IOCIIEI0BATEILHOCTEH;
2. COpoc MHIUKALIWH;
3. XKypnaisr:
Kypnai aBaputii (32 cooOmieHus), KOTOPBIN BKIIIOYAET B CeOsI:
®  J51aTy, BpeMs TIOBPEXKICHUS;
e  cpaboTaBUIYIO CTYIICHb;
BU/I TIOBPEXKICHNUS;
MaKCHUMaJIbHBIA TOK TOBPEXKICHUS;
TOKH B MOMEHT CcpalOaThIBaHUS 3aIlIUTHI,
COCTOSIHME BXOJIOB U BBIXOJIOB;
Kypuan cuctemsl (BkirodaeT B cedst 128 mociieoBaTeaIbHbIX BO BPEMEHU COOOIICHHS O HEUC-
NPaBHOCTSAX B CUCTEME 3aIUTHI JIMHUK);
Kypuan ocrmnorpamm;
COpoc KypHAJIOB;
4. Pecypc BBIKITIOYATEIs;
5. Kondurypamnus yctpoiicTsa;
6. JlmarHocTtuka.

ITonp3oBaTenbs UMEET BO3MOKHOCTD IMPOU3BCCTU U3MCHCHHA B KOH(i)I/IpraI_[I/II/I CHUCTCMbI, BBCIA
HpaBI/IJ'IBHHﬁ IMapoJib MOCJIC BHCCCHUS W3MCHCHHUI B COOTBCTCTBYIOIIHX IMOJMEHIO.

Buumanue! 1. Ilpu svixooe ¢ npouzsoocmea ycmarnosnen napoiv AAAA (3aeo0ckasn ycmanoska).
2. IIpu nepgom exatoueHUulU 8 ciyuae HeoOXo0UMOCmU npouzsecmu copoc KoHpueypa-
Yuu U napamempos CUcmembi.

HCHOJ’IIBYGMHC CHMBOJIbI:

<:> - UCIIOJIb30BAHUEC KHOIIOK Ha nepeI[Heﬁ IIaHCIIN TUIIA:

— IIPOJIBU’KEHHE BIIPABO 10 MEHIO;

« — OPOABUIKCHUC BJICBO 110 MCHIO;
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@ - HCIIOJIb30BaHUE KHOIIOK Ha IIEPEIHEH MTaHeIn TUIA!

— IIPOJIBU’KEHHE BBEPX 10 MEHIO;

— OPOABHMIKXCHUE BHU3 110 MCHIO,

<:ﬂ — ucnonb3oBaHue KHONKU «BBO/».

Jliisa ynoOcTBa MpocMOTpa mapaMeTpoB, MOIb30BATENIb MOXKET IPOCMOTPETh COJEPKAHUE MTYHKTOB
MEHI0, yep>KuBasi BbIOpaHHyr0 UM kiaBuily. [Ipu stom Ha skpane KKUW nukinyecku BBICBETITCS UMe-
IOLIIUECS TApaMETPhl B BBIOPAHHOM ITYHKTE.

Ecnu nonp3oBaTens npu NpoCMOTPE WM U3MEHEHHHM NapaMETPOB HE HAXKMMAET HA KHOIIKU B Te-
YEHUE TPEX MUHYT, TO YCTPOUCTBO ABTOMATHYECKH MEPEXOIUT B «ICKYPHBIN» PEKUM, IPU 3TOM aBTOMaA-
TUYECKH 3aIlPEIIacTCsl Pe)KUM U3MEHEHUS yCTaBOK. I mpoBeieHns M3MEHEHUH HE00X0IMMO 3aHOBO T10-
BTOPUTH BCE ACHCTBUSA 10 BXOKIEHHUIO B IOJMEHIO U U3MEHEHHUIO 3HAYEHUH.

7.3 IIpocMOTP TeKyIIUX 3HAYCHUH M3MEPEeHHBbIX BeJIUYHH

[IpocmoTp 3HaueHMI M3MEpPEHHBIX BeaU4uH ocyuiecTBisercs B MeHo «MI3MEPEHUEY. 3arono-
BOK JIAHHOTO MCHIO SIBJISICTCS TIEPBBIM KaJpoOM M OTOOpakaeT 3HaueHUe Toka B (pase A. 3HaYCHUS TOKOB
oTtoOpaxaroTcs ¢ yuétoMm koddduirenta Tpanchopmaii TpaHchopMaTopoB TOKA, T. €. MOKA3bIBAIOTCS
peaJIbHbIE BETMYMHBI U3MEPEHHBIX BEJTUYHUH.

M UBMEPEHME OCH
Ia= XXX .xx A

Texymee 3nauenue Toka ¢gaszsl A (B, C) u TokoB In, Ir, 11, 12, 10, roe
In — ocHOBHAas rapMOHHUKa TOKa (HYJIEBOM MOCIENOBATENbHOCTH), U3MEPEHHOIO MO YETBEPTOMY

KaHaJly TOKa;
Ir — BbICIIas rapMOHUKA TOKa (HYJIEBOM MOCIEI0BATENBHOCTH ), U3MEPEHHOT0 M0 YEeTBEPTOMY Ka-
HaJly TOKa;
|1 — pacdeTHBbIi TOK MPSIMOH MOCIIEA0BATENBHOCTH;
|2 — pacdeTHBIif TOK 0OpaTHOM MOCIIEIOBATEIHHOCTH,
|0 — pacueTHBI TOK HYJIEBOW MOCIEI0BATEIBHOCTH.

7.4 COpoc MHAMKALNH

I[HSI c6poca HHIHUKaIIuHu HCO6XOIII/IMO BOWTH B MEHIO:

CEPOC @
MHIVKAIIVA ]

Ilocne C6p008. WHAWKAIH, T.C. HAXaTUA ((BBOI[», BBIBOIUTCSA COO6H.[CHI/IC O BBIIIOJIHCHHUH c6poca.
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7.5 KypHaubl

XYPHAJ
ABAPUMN

g

XYPHAJ [IpocmoTp KypHana CUCTEMBI.

CUCTEMEI D

CTATUCTUKA
KA XX XC XXX O X IIpocMOTp MEHIO CTATUCTHUKMU.

g

CBEPOC COpoc xxypHanoB

XYPHAJIOB D

7.5.1 IlpocmoTp KypHaJia aBapuii

IIpocMmoTp KypHaia aBapuil.

[Tpu oOHapyXeHUW aBapuU HA 3aMIUIIAEMON JIMHUHM YCTPOMCTBO COXpaHsSeT MH(OPMAIHUIO O J1aTe
U BpPEMEHHU aBapuu, cpaboTaBIIei CTYMEeHH, BUJEC MOBPEKICHUS M MAaKCUMAaIbHOM TOKE MOBPEXKICHUS,
ABTOMATUYECKH JeN1asi 3allUCh B )KypPHAJIE aBAPUM.

B xxypHane MoxeT XxpaHutbcs 10 32 aBapuid. [Ipu npeBbllIeHUU 3TOT0O YUCa, KaXxaas HOBas aBa-
pusi OyJeT 3amrchIBaThCS HA MECTO CaMOi CTapoi aBapuu.

PactmmdpoBka HHIUIMPYEMbBIX BHIOB OBPEXKICHUS 3alIUIIIAEMON JINHUU:

_ABC Tpéxdaznoe K3 Ha 3emiro
ABC Tpéxdaznoe K3
A C IByxdasznoe K3 mexny dazamu A u C
A C JBoitnoe K3 Ha 3emito mexay dazamu A u C
AB IByxdasznoe K3 mexay dazamu A u B
_AB JBoitnoe K3 Ha 3emito Mexny ga3zamu A u B
BC IByxdasznoe K3 mexny dazamu B u C
BC JBoitnoe K3 Ha 3emito mexay dazamu B u C

Jly1 mpocMoTpa mapaMeTpoB aBapuil HEOOXOAUMO BOUTH B MEHIO:

XYPHAII

ABAPUM D

Ha nucniee oToOpazuTcst 3arojioBOK aBapuu C J1aTOM, BpEMEHEM M HOMEpPOM aBapuM (OTCUET Be-
JIETCsl OT MOCJeIHEN aBapuH).
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Coneprxanue *ypHaia o BEIOpaHHOM aBapuu:

A JATA XX.XX.XX
1 XX :XX:XX: XX

A JATA XX.XX.XX
32 XX :XX:XX:XX

&

COOEIEHNE

&

A I>»>> /./ TPl
1 TI= XXXX.XXA

&

HOCJ’ICI[HHH aBapus.

Camas «CTapas» aBapus.

Tunsl coobiieHuit )xypHaia aBapuii:

«KYPHAJI ITYCT» - HET cOOOIIEeHH B )KypHAJIE;
«CUTHAJIM3ALMSA» - paboTta 3a1uThl B CXeMY CUTHaIN3a-
uuu;

«OTKJIFOUEHHUE» - paboTa 3amuThl Ha OTKIFOYCHHUE BbI-
KJII04aTes;

«PABOTA)» - cpaboTana cTyneHb 3aluThl, paboTa Ha OT-
KITIOYeHHe OJOKHpOBaHa JIPYToil CTyneHblo (cpadoTaBiiei
panee);

«HEYCIIEITHOE AIIB» - npou301110 OTKJIIOUYEHUE 3allU-
tamu nocie AIIB;

«BO3BPAT) - npousouwio AIIB o Bo3spary;
«BKJIFOUEHUME)» - BkmroueHue.

CpaboTaBiiasi CTyleHb 3alllUThl, BUJ MOBPEXKIEHUS, TPYIIIa
YCTaBOK.

MaxkcuManbHOe (U1 MaKCUMATbHBIX 3aIUT) WU MUHUMANb-
HO€ (11 MUHUMAJIbHBIX 3alllUT) 3HAU€HUE KOHTPOJIUPYEMO-
ro mapaMeTpa 3a BpeMsi ¢ MOMEHTA MPEBBIIIEHUSI YCTaBKU 10
cpabaTbIBaHUSI 3AIIUTHI.

A I>>> Tok ¢a3el A B MOMEHT aBapuu
1 Ia= XXXX.XXA
A I>>> Tox ¢a3bl B B MOMeHT aBapun
1 Ib= XXXX.XXA
A I>>> Tok ¢a3el C B MOMEHT aBapuu
1 Tc= XXXX.XXA
A I>D>> Pacu€THpIil TOK HYJIEBOM MOCIENIOBATEIBHOCTH B MOMEHT
1 I0= XXXX.XXA aBapuu
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A I>>> PacueTHbIli TOK IPAMOM MOCIEN0BATENBHOCTY B MOMEHT aBa-
1 Tl1= XXXX.XXA puH.
PacyerHblii TOK 0OpaTHOIl MOCIEIOBATEILBHOCTH B MOMEHT
A I>>> aBa
pumn.

1 I2= XXXX.XXA
A I>>> W3mepeHHbIii TOK (HyJIeBOM MOCIEI0BATEIBHOCTH) IO YeT-
1 In= XXXX.XXA BEPTOMY KaHay TOKa B MOMEHT aBapHUH.
A I>>> Toxk BbIcHIeH TapMOHUKH (HYJIEBON MOCIEI0BATEIHLHOCTH),
1 Ir= XXXX,XXA W3MEPEHHBIN 110 YETBEPTOMY KaHaly TOKa B MOMEHT aBapuu

<::|'> CocrosiHus quckpeTHsIX Bxonos JI1-J18 B MOMEHT aBapuu.
A BX.C: 8 1
1 XXXXXXXX

<‘|::> CocrtosiHus TucKpeTHbIX BX0/10B J[9-J[16 B MOMEHT aBapuu
A BX.C:16 9
1 XXXXXXXX

7.5.2 IIpocMoOTp KypHAJIa CHCTEMbI
JIns mpocMoTpa KypHasla BOUTH B MEHIO:

XYPHAJI

CHUCTEMHI D

Ha pucnnee oroOpa3uTcsi 3aroOBOK COOBITHSI C JaTOM, BpEMEHEM M TMOPSIAKOBBIM HOMEPOM.
HaxaTtneM cOOTBETCTBYIOIINX KHOMIOK TPOCMOTPETH COOOIIICHHUE.

XKypnan cucreMsl coaep uT a0 128 cooOiieHuit 0 COOBITHSIX B CUCTEME, TAKHX, KaK: HEHCIIPABHO-
CTH, BKJIFOYCHHE M OTKJIFOUEHHE BBIKITIOYATENS U T.1. [Ipy BOZHUKHOBEHUU COOBITHSI YCTPOMCTBO COXpa-
HSIET B J)KypHaje WH(OPMAIUIO O IaTe U BPEMEHU COOOIIEHUS O COOBITUH.

ITocnennee coobmenune. [1o HaxxaTuro kHoniku «BITIPABO»

C OATA XX.XX.XX
BBINOJIHAETCS IEPEXO0]] K TEKCTY COOOIIECHHUS.

1 XX : XX : XX . XX

it

1..128

it

C JATA XX.XX.XX <:> COOEIIEHUE
128 XX:XX:XX.XX
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7.5.3 MeHI0 CTATUCTHKA
B menro “CTATUCTUKA” ykazaHHO KOJIM4eCTBO COOBITUH B sKypHase aBapuii (JKA), sxypHane
cucteMbl (JKC) u konmmuectBo octmutorpamm (O).

CTATUCTUKA
XA XX XC XXX O X

7.5.4 Copoc KypHAaJIOB
CBPOC Bxon B nonmento
XYPHAJIOB
[NIAPOJIb BBectu naposb A paspenienust Ha cOpoc KypHaioB U
/XXXX/ Haxatb «BBO/I».

CBPOC XYPHAJIA
ABAPUM

&

CEPOC XYPHAJIA
CUCTEMEI

&

CBEPOC XYPHAJIA
OCHMILIIOT' PAMM

COpocuTs XypHai aBapuu HaxkatueM kinasuim “BBO/I”.

COpocuTs KypHal cucTeMbl HaxkaTheM kiasumu “BBO/L”.

COpocuTh KypHaJ OCHUIIOTPAMM Ha)KaTHEM KJIaBHILN
«BBO/I».

E—EG - &G &
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7.6 IIpocMoTp KypHaJia pecypca BbIKJIIOYATEA

JI1st mpocMOTpa KypHaila BOUTH B MEHIO:

PECYPC
BBIKJIOUATEJIA D

= B cueTunk 3aHOCITCS OTKIIOYEHHS, BBIIOJIHEHHBIE 10 KOMaH1aM
OIIEP. OTKIJINYEHNUN
C MECTHOTO KJII0Ya yIPaBJICHUS], TUOO IMOCTYIMHUBIITUM IO KaHATy
XXX
ACY.
ABAP. OTKIIOUYEHUMA B cueTunK 3aHOCATCS OTKJIIOYEHMS, BEIIOJIHEHHBIE 10 KOMaHIaM
XXX OT 3aIllUT COOCTBEHHBIX, TN00 BHEIIHUX.

&

TOK OTKIIOYEHMA
Ta= XXXX.XXA

&

TOK OTKJIOUEHUS CyMMmapHBIi TOK OTKIIIOUeHHH TT0 ¢asze B
Ib= XXXX.XXA

&

TOK OTKIIOYEHWUA
Ic= XXXX.XXA

&

CEPOC PECYPCA COpoc Bcero coaepKUMOro KypHaia peCypcoB BBIKITIOUATEINS
BEIKJIOYATEJIA D

CyMMapHBIi TOK OTKIIFOUEHUH 1Mo (aze A

CymMapHbIit TOK OTKITII0UeHuH 1o ¢aze C

IAPOJE BBon nmapons s moaTBepkaAeHUs cOpoca

/XXXX/ <:D
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7.7 luarnocTuka

IUATHOCTHUKA

&

MP5 NXXXXX
BEPCHUSA 4 NXX.XX

NV

BXOnH :8 1
: XXXXXXXX

g

BXO[H :16 9
: XXX XXXXX

¢

BEIXOL :8 1
: XXXXXXXX

g

AH.BXO[: 4 1
XXXX

¢

CRC :
YCTABOK: XXXX

&

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

&

CBA3b XX%
HOPM. XX OlI. XX

&

st mpocMOTpa TaHHBIX TUArHOCTUKUA CUCTEMBI ucnionb3dyercs MeHIo «IMATHOCTUKA».

Bxona B MeH10.

[IpocMOTp Bepcuu MpoOrpaMMHOIO oOecreueHus: U pe3ysbTa-
Ta IPOBEPKU KOHTPOJIBHOM CyMMBI IPOI'PaMMBI.

[TpocMOTp cOCTOSHUS BXOAHBIX AUCKPETHBIX cUrHanoB [I1-
8. Ecnu «OLLINBKAY, To 1 yka3piBaeT HOMEp OLIMO0YHOTO
BXOJa.

[TpocMOTp cOCTOSIHUS BXOAHBIX AUCKPETHBIX CUrHanoB [19-
J16. Eciiu «OLLINBKA», To 1 yka3piBaeT HOMEp OMINOOYHO-
ro BXoa.

[IpocMoTp cocrosiHus peneitHbix BoixoaoB P1-P8.
Ecmn «OIHUBKA», To 1 yka3biBaeT HOMEp OIIMOOYHOrO BbI-
XoJa.

IIpocMOTp COCTOSIHNS TOKOBBIX aHAJIOIOBBIX BXO/IOB.
Ecin «OIIMNBKA», To 1 yka3piBaeT HOMEp OIIMOOYHOTO
BXOJ1a.

KonTponbHas cymma ycTaBok

Kontpons cocrosiHust nopra unrepgeiica RS-485.

Kontpons kauecTBa (01I1MO0K) CBA3H.

TEMIIEPATYPA T oC
MOIIYJISI XX . XoC emneparypa nporeccopa (B °C).
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7.8 KondurypupoBanue cucTeMbl
N3meneHue u mpocMoTp KOHPUTypaIIui CUCTEMBI OCYLIECTBIISIETCS B MEHIO:

&

WNudopmanus B JaHHOM MEHIO BCerza JOCTYIHA Ui pocMoTpa. B ciiyyae BHeceHUs Kakux-1100
u3MeHeHuit npu Bbixoze u3 MeHio «KKOHOUT'YPALIUA YCTPOUCTBAY Gyner 3anpomiex mapoisb. [Ipu
BBOJIE IIPaBUJILHOIO NTAPOJIsl U3MEHEHUSI BCTYIIST B CUITY.

KOH®UT'Y PALINST
YCTPOMCTBA

Bce napaMeETpul pa3HECCHBI B pa3JIMYHBIC IIOJMCHIO:

AME Ha aMCTPhI KaHAJIOB U3MCPCHUS TOKOB U HaAIl SDKeHI/Iﬁ
AP TPH KOIEQ)I/IF pI/I OBAaHHEC YCKO I;HI/IH 3alIuT aBI.])'[eHI/Iﬂ BB’IKJ'IIO
VBMEPEHWI YPUp yeKop LUHT, yHp
: ! | qaTeJieM.
HapaMeprI JJOIT'MYCCKUX CUTHAJIOB, CUTHAJIOB praBHeHI/Iﬂ
BXOJIHLIE BBIKJIFOYATCIIEM, Cﬁpoca HWHJWKalUU U TIEPCKIIFOUCHUA YCTa-

CUT'HAJIEI D BOK.

KoHnurypupoBanue BX0A0B ONPEEIIAIOMNX TOT0KEHHE

[IAPAMETPBHI BoIKirouarens, YPOB u yCcKOpeHus 3amiuT.
BHEIKJIOUATEJIA D

g

[IAPAMETPEI KondurypupoBanue napameTpoB yrnpaBieHHs BbIKIIOUaTe-
YIIPABJIEHUSA D JIeM.
Kondurypuposanue 3aiiuT TOKOBBIX
I[IAPAMET PH Puryprp H
SAINTE D
HAPAL\/IETPH Kondurypuposanue aBromatuku AIIB, JI3IL, ABP, Buem-
ABTOMATHKA D HHUX 3aILUT.
CHUTHAIJ
Ko oBanue peine «<HEMCITPABHOCTb»
HEMCIIPABHOCTb ] HurypHpoBaHHe pen
BEXOIHEE Haznavenne BRIXOAHBIX JIOTHYECKUX CHUTHAJIOB, PETICHHBIX
CHUTHAJIEL D BBIX0JIOB U MHJUKATOPOB.
[IAPAMETPH VYcraHOBKa 1aThl U BPEMEHH, MapaMeTpoB 0OMeHa, U3MEHe-
CUCTEMEL D HHE TTapoJIs.
[NIAPAMETPEHI VYcranoBka pexxuMa paboTsl ocmiiorpada
OCLMILIJIOT'PASPA D
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Jl1sl peAakTUpOBaHUs MapaMeTpa He0OXOAUMO BbI3BaTh COOTBETCTBYIOIIMH KaJp U HaXaTb KHOMKY
«BBO/l». Ilpu stom non u3mensiemoit nudpoit (1o BceM mapameTrpom) mosiBiisieTcst Kypcop. Mcmoins3o-
BaHnueM kHonok «BJIEBOy, «BIIPABO», «BBEPX», «BH1U3» npousBoautcs nameHenue 3Hauenus. 11o
OKOHYAHUU peaKTUPOBaHUs HaXaThb KHONKY «BBO/I».

7.8.1 Iogmenio «<ITAPAMETPHI U3MEPEHU

[IAPAMET PEl T[lapamMeTpbl H3MEPUTEILHOTO KaHaIa.
MUBMEPEHUU D
gg;zMETPH [MapameTpbl TpaHCHOPMATOPOB TOKA.

7.8.1.1 MNoamenio «<ITAPAMETPBI TOKA»

[IE PBUYHEIA TOK HomunanbsHbI# epBUYHBIN TOK (ha3HOTO TpaHchopmaTopa
TT = XXXX A TOKa

[EPBUYHBN TOK HomuHanbeHbIi epBUYHBIN TOK TpaHCpopMaTopa TOKa HyJe-

TTHII= XXX A D BOM MOCJIEI0BATEILHOCTH.

MAKC. TOK MakcumanbHass Harpyska. PexoMeHayercs 3amaBaTh Kak y
Im= XXXX . XXTH CTYNEHH MAaKCUMAJIbHOM TOKOBOHM 3aIIUThl C MUHUMAIbHOU
¢D ycTaBKo# 1o ToKy. Baorcno! Hcnonvsyemca ons onpedenenus

muna noepeofcdele.
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7.8.2 Iloamenro «BXO/JIHBIE CUT'HAJIBD»

BXOJJHBEIE
CUTHAJIBI

&

CHUTHAJIBI

JIOTUYECKHNE

g

&

BHEIHNE
CHUTHAJIBI

&

KondurypupoBanue BXOAHBIX CUTHAJIOB.

KondurypupoBanue BXOAHBIX JOTHYECKUX CUTHAJIOB

KoundurypupoBanue curnanoB yrnpaBieHHs BBIKIIOUATEIEM,
cOpoca MHIUKAINH, IEPEKITI0UYEHHUS YCTaBOK.

7.8.2.1 Hoamenio «<JIOTUYECKHUE CUI'HAJIBI»

[Tocne Bxona B noameHo «JIOTUYECKUE CUT'HAJIbI» oTkpoercst MOJAMEHIO ¢ 8 JTOTMYECKUMU

curHanamu (JIC).

JIcl <> JIC moryt OBITH 3ampOTrpaMMHPOBAHBI KAK CyMMa BXOJIHBIX
nuckpeTHbix curdanon J1-716 u JJ1MHB — 116 THB:
@ ¢D - JICI1-JIC4 no noruke «M»;
cee - JIC5-JIC8 mo noruke «UJI».
JIC4 <>
JICS <UJIn>
JIC8 <UJIn>
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7.8.2.2 Nloameno «BHEIITHUE CUT'HAJIBD»

BHEIHNE

CHUT'HAJIBI D

KJIIo4 OTKIIIOYUTH

BHEII. OTKIIOYNUTH

BHEII. BKIJIOYUTH

IIEPEKJI. YCTABOK

OAOQO «benanektpomoHTaxHanaaka», MuHck

Bxon B moaMmeHro

Haznauenue Bxoaa OTKJIIOUYEHHUS KITFOYA.
Cnucok curnainos B [Ipunoxxenuu I', Tabmuma I'.1.

Ha3nauenue BxoJ1a BKJIIOUEHHS KIIIOYa.
Criucok curnanos B [lpunoxenun I', Tabnuma I'.1.

Ha3nauenue BXoJ1a BHELIHETO OTKJIIOYEHHUS.
Crnucok curnanos B [Ipunoxenuu I', Tabnuna I'.1.

Ha3nauenue BXo0/1a BHELIHETO BKIIIOYECHHUS.
Crnucok curnanos B [Ipunoxenuu I', Tabnuna I'.1.

Haznauenue Bxoaa uist cOpoca MHAUKAIMH.
Crnucox curnanos B [Ipunoxenun I', Tabmumna I'.1.

Haznauenue Bxoja A1 MepekItOueHUs YCTaBOK.

/.. / Cnucok curnanos B [Ipunoxenun I', Tabnuna I'.1.
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7.8.3 llogmenio «ITAPAMETPDBI BBIK/ITIOYATEJISA»

B

MMOJIMEHIO

«BBIKJIIOYATEJIb»

3a1ar0TCsa mapaMETphI BBIKJIIOYATCIIA.

«HEUCITPABHOCTb» MoxkeT ObITh HCIIOJIB30BAaH JUIsi KOHTPOJs mpuBoja BhIKiItouatens (Hampumep,
JUIsL BBIKJIFOUaTeNiel ¢ KOHTPOJIEM MCIPAaBHOCTH mpuBoza). Ilpu momaue curhHana Ha BBHIOpAHHBIA BXOJ
IPOM3BOJIUTCS 3alMCh B XKYPHAJ CHUCTEMBbI, OJOKHUPYETCS BKJIIOUYEHUE BBIKIIOYATEIs, CpadaThIBACT peie
«HEUCIIPABHOCTDb». Ilpu nogaue curnana Ha Bxoa «bJIOKMPOBKA» Giokupyercst BKIFOYCHHE BbI-
kmouarens. CpabareiBanus pene « HEMCITPABHOCTDb» ne nporcxoaurt.

Baxcno! Ilo ucmeuenuu 3adannoco spemenu YPOB (ycmpoiicmeo pezepsuposanusi 0mka3a 6bi-
KAouamelis) nocie 8bloauu KOMaHObl Ha OMKIIOYeHUe gulKaouamens zanyckaemces 3aoada YPOB. Bpews
OMKIIOUEHUS OONIHCHO DbIMb 3A0AHO He MeHee MAKCUMAIbHO20 NACNOPMHO20 3HAYEHUS GbIKIIOYAME]IAL.

[IAPAMETPH Bxoxa B mogMeHro
BHEIKJIDYATEJIA
Hasnayenne Bxo1a OTKIIFOUEHHOTO MOJ0KEHUS BBIKIIIOYATEIS.
COCT} OTKJ}DHEHO Cnucok curnainos B [Ipunoxxenuu I', Tabmuna I'.1.
COCT BKJIOYEHO Hasnadenune BXo4a BKIIOUEHHOI'O HOJOKEHUS BBIKIHOUATEII.
/.. / Crucok curnanos B [Ipunoxxenuu I', Tabnuna I'.1.
HEMCIPABHOCTL Hasnauenue Bxo/a BHEITHEH HEMCIIPABHOCTH BBIKIIOYATEIIS.
/o AN Cnucok curnanos B [Ipunoxenuu I', tabnuna I'.1, Tabmuna I'. 1.
BJIOKMPOBKA Haznauenne Bxoqa 6JIOKMPOBKHU BKIIFOUECHUSI BBIKITFOYATEIIA.
/o o . / D Crnucox curnanoB B [Ipunoxenuu I', Tabmumna I'.1.
3ananue Bpemenu YPOB.
BPEM1 YPOB 3nauenue mapamerpa: 0-50 MUHYT.
T= XXXXXX0mMc D
TOK YPOR MunumanbHbIl TOK cpabateiBanus Y POB.
I= XX XX IH 3nauenue napamerpa: 0-40 In.
YcranoBKa JIATEILHOCTH KOMAaHIbI «BKIIOUNTE/OTKIIIOUYUTEY
VMITY IEC YKECTKO HAa3HAUEHHBIX pese. JlaHHas ycTaBKa UCIOJIb3YETCs B
T= XXXXXX0mc D cxeme ABP. 3naucnue napamerpa: 0-50 MUHYT.
: : JIMMTENbHOCTh YCKOPEHHOTO PEXUMa TTOCII€ BKITFOUEHUS BBIKITIO-
IJIUT-CTh YCKOP yatesns. 3HaueHue napamerpa: 0-50 MUHYT.
T= XXXXXX0M
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7.8.4 Iloagmenio <ITAPAMETPBI YIIPABJIEHUE»

B noamento «YIIPABJIEHUE)Y BbIOuparoTcs pekuMbl yIIPaBICHUs BHIKJIIOYATENIEM. Y TIPABICHUE
BBIKJIFOYATEJIEM MOXET OCYIIECTBISATHCS YETBIPhMS criocobamu: oT BCTpoeHHbIX KHOMOK «BKJI/ OTKIJI»,
OT BHEIITHETO KJII04a yIpaBJICHHs, OT BHEITHEH cxembl (Hanpumep, ABP, Tenemexanuka), mo uarepdency
CBSI3H.

MNAPAMET PEI Bxon B moaMmeHro

YIIPABIIEHUA D

YIPABJI.OT KHOIIOK

Pazpemienne (610KkupoBKa) yrpaBlieHUs] OT BCTPOSHHBIX KHOIIOK:
«PA3PEHIEHO», «3AITPELLIEHO».

Paspemenne (OIIOKMpOBKA) YHpPaBICHHUS OT BHENIHETO KIIOYA!
«PA3PEHIEHO», «KKOHTPOJIby.

Pa3pemenne (O610KMpOBKA) yIpaBi€HHUs OT BHEUIHEH CXEMbl

YOPABI.  BHEIHEE ynpasienus: «PASPEIIEHO», «KKOHTPOJIb».

tepdeiicy csizu: «PASPEILIEHO», «3AITPELIEHO.

Pa3permenne (6;10KkMpOBKa) TUCTAHIIMOHHOTO YIPABIEHUS IO UH-
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7.8.5 Iloamenio «ITAPAMETPBI 3ALIIUT»

[Tocne Bxoma B moamento «ITAPAMETPbBI 3AIIUT» HeoOXxoaumMo BBIOpaTh T'PYIITY YCTaBOK.
[IporpammupoBanue rpynn ycraBok HuueM He otiuvaercs. [lonmenio «ITAPAMETPBI 3AIIIUT» BbI-

TJBIAT CICAYIOIINM 00pa3oM:

[IAPAMETPHI

SAIUT D

PAEOYASA T'PYIIIIA

YCTABOK /...i:D

T'PYIIIIA

YCTABOK 1 D

T'PYIIIIA
YCTABOK 2

T
J

YCTABOK 3

g

T'PYIIIA
YCTABOK 4

Bxona B moaMeH1o.

Br16op Tekymeit rpymiisl yeraBok: «I PYIIIIA 1», «PYTITIA 4».

[IporpamMmmMupoBanue rpynmnsl ycTaBok 1.

[IporpamMupoBaHue rPyMITBl YCTaBOK 2.

[IporpaMMupoBaHue rpynbl yCTaBOK 3.

[TporpaMMupoBaHue IrpyMIbl YCTaBOK 4.

7.8.5.1 Moamenio «I'PYIIIIA YCTABOK 1» - «I'PYIIIIA YCTABOK 4»

[Toamento «I'PYIITIA YCTABOK 1» - «'PYIIITA YCTABOK 4» uaeHTHYHBI U UMEIOT CIEAYI0-

IV BUIT:

[NIAPAMET PEI

cm@ b

SAINTEH

TOKOBBLIE D

B sTOM moaMmeHro 3amaroTcs yriibl MaKCUMaJlbHOW 4yBCTBH-
TEJILHOCTH.

KondurypupoBanue TOKOBBIX 3aIlUT.
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7.8.5.2 lloxgmenro «ITAPAMETPBI CETW»

I[NIAPAMET PEI
CETHU

&

yron

HAINIPABJIEHUE
MU = ’

PEN

I0
yron

HAINIPABJIEHUE

MY <:=> XXX <:D

I2
yron

HAIIPABJIEHUE

MY <:=> XXX <:D

In
YTOoln

HAIIPABJIEHUE

MU = XXX D

Bxona B moaMmenro.

Br160op yriia MakcHMaabHON YyBCTBUTEILHOCTH JUTSI 3aIIUT OT
MOBBIIICHUS TOKA. 3HaueHue napamerpa: 0-360°.

Br16op yria MakcuManbHOM YyBCTBUTEIBLHOCTH IS CTYIIE-
HEW 3alUTHl OT MOBBIIIEHUS TOKA HYJIEBOU
nocinenoBarenbHoCtu 10>, 10>>, 3nauenune napamerpa: 0-
360°.

Bei0op yriia MakcUManbHON YyBCTBUTEIBHOCTH JUIS 3aLIUT OT
MOBBILIEHUS TOKa 00paTHON MOCIE0BATEIHHOCTH. 3HAUCHUE
napametpa: 0-360°.

Br160p yria MmakcuManbHOW 4YyBCTBUTEIBHOCTH JJIS CTyIIE-
HE#l 3alUThI OT MOBBIIICHHUS TOKA HYJICBOW OCIICIOBATEIIb-
HocTH In>, In>>. 3nauenne nmapamerpa: 0-360°.

7.8.5.3 Mogmenio «3AILIUTBI TOKOBBIE»

SAIMTH
TOKOBEIE

&

&

G

I>>> PEXM
/oo / <‘;D
I>>>> PEXVM
oo /
I2> 1;]?EX(]'/I]\.’.I
fo o . / <}:D
I2>> PEXVM
/o /

&

TepMuHan 3awmTbl aHeproodopyaosaHna MP5,
OAOQO «benanektpomoHTaxHanaaka», MuHck

Bxona B moamenro

Kondurypuposanue cTyneHu oT MOBBIIIIEHUS TOKa 1>.

KondurypupoBanue cTyneHu OT MOBBIIIEHUS TOKa 1>>.

KondurypupoBanue CTyneH1 OT MOBBIIIEHHUS TOKa |>>>.

KondurypupoBanue CTyneH OT HOBBIILIEHUS TOKa |>>>>,

KondurypupoBanue cTyneH! OT MOBBIIICHUS TOKa 00paTHOM
HOCJIEA0BATEIBHOCTH 12>,

KonurypupoBanue cTyneHu OT NOBBIIICHHS TOKa 00paTHON
MOCJIEIOBATEIBHOCTH 12>>,

Mo 50 64

www.bemn.by
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I0> PEXUM Kondurypuposanue cTyneHu OT MOBBIIICHUS paCUETHOTO TO-
/. ./ Ka HyJeBO# nocneaoatenpHocTH 10>,

@

rapMOHMKH (HYJIEBON IOCIIEI0BAaTEIbHOCTH ), U3MEPEHHOTO
o 4YeTBEPTOMY KaHaly Toka Ir.

&l

I2/11 PEXMM

Kondurypupopanue 3amuthl 0T 00pbiBa mposoja 12/11.
/.. . .

I10>> PEXUM KoHnurypupoBanue cTyneHu OT HOBBIIICHUS PACUETHOTO TO-
/. ./ D Ka HyJIeBO# nocneaoatenbHocTh 10>>,
In> PEXM KondurypupoBanue cTyneHu oT HOBBIIICHUS TOKa (HyJIeBOH
/.. .. A IIOCJIEZI0BATEIBHOCTH ), U3MEPEHHOTO 110 YETBEPTOMY KaHAILy
@ <:D ToKa In>.
In>> PEXMM KondurypupoBanue cryneHu oT HOBBIIICHUS TOKa (HYJIEBOH
foi o S IIOCJIEZI0BATEIBHOCTH ), U3MEPEHHOTO 110 YETBEPTOMY KaHAILy
@ ToKa In>>.
Ig PEXM KondurypupoBanue cTyneHu OT HOBBIIICHHS TOKA BBICIIEH
/. . D
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7.8.5.2.1 Kondpurypuposanue 3amur I, 12, 10, In

BBuay toro, 4ro crynesu TokoBbix 3amwrt |, 12, 10, In
HUJICHTUYHBI MKy COOOM, pACCMOTPHUM HACTPOMKY CTYIICHU
OT TIOBBIINICHUS TOKa I>.

Br16op pexumMa 3aimuThl

«BBIBEJIEHA» — 3amuTa BeiBeicHa U3 PabOTHI;

«BBEJIEHA» — 3amuTa BBe/ieHa B pab0OTy C KOHTPOJIUPOBA-

HUEM YCTaBKH MO BpeMeHH. OTKIIIOUEHHUE BRIKITIOYATEIIS U

<:D JEHCTBUS Ha CUTHAJIM3ALIUIO HE TPOUCXOIUT;

<:> «CUTHAJIM3ALIUSA» — xak npu «BBEJIIEHA», HO ¢ neit-
CTBHEM B CXEMY CHUTHAJIM3AIIMU U 3aIlIUCBIO B KypHAJl aBapHii;
«OTKJIFOUEHUE» — kak npu «CUT'HAJIM3ALMA» nroc
JIeiCTBHE Ha OTKJIFOUEHUE BBIKJIIOYATES.

BBoa Giiokupyrolero curxana.
Crnucox curnainos B npuwioxxenuu I, Tabnuna I'.1.

I> BJIOKMPOBKA

/.. . / <:D
Jloruka paGoThl U BEIOOP KOHTPOIUPYEMOI'O TOKA:
<:> s |: «OJHA ®A3A», «BCE ®A3bly;
s 12: «TOKy;
> [IAPAMETP s 10: «TOKy;
/.. / ¢D st In: «TOK».
<:> YcTaBka cpabaThIBaHUsI 110 TOKY.
3nauenue mapamerpa: 0-401H.
I> YCTABKA
I = XX.XX Iu
¢D Tonpko ans cTyneHei 3ammrsl 1> — 1>>>>, Bun
<:> BpeMATOKOBOM xapaktepuctuku: «3ABUCHUMAA,
«HE3ABUCHUMA A»
I> YCTABKA
fo v o / 3ananue kodddunuenta K (u3 hopmynst
<:D JUTS 3aBUCUMOM XapaKTEPUCTUKH ) WITH
<:> <:> yCTaBKa MO BPEMEHH JICHCTBUS 3aIHUTHI.
'BHUMAHMUE, npu nepexojae K 3aBu-
I> YCTABRKA I> YCTABKA CUMOM XapaKTEPUCTUKE 00s13aTeILHO
= XXXX T= XXXXXX0Mc npousBenuTe
<:D peAakTHpoBaHHe e¢ KO3 PUIIHEHTOB!

VYckopenue TokoBo# 3amutel: «BBEJIEHO»,
«BBIBEJIEHOM.

I> YCKOPEHHUE
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I> YCTABKA
T = XXXXXXX0mMmc <:D
I> YPOB

/o o / ¢D
I> AlIB

/o o / <:D
I> ABP

/o o / <:D
I> OCHMIIOT'PA®

/o o /

7.8.5.2.2 KondurypupoBanue 3amursbl Ir

TepmuHan sawmTbl aHeproobopygosaHua MP5, MO 50

OAOQO «benanektpomoHTaxHanaaka», MuHck

BBog ycraBku Ha yckopenue: 0...50 MunyT

PesepBupoBaHue 0TKa3a BBIKIIOYATENS:
«BBEJIEHO», «BBIBEJIEHO».

ABTOMAaTHYECKOE ITOBTOPHOE BKJIIOYEHUE TIOCIIE Cpa-
oareiBanus 3amuTel: «BBEJIEHOY, « BBIBEJIEHO».

ABTOMaTHYECKHI1 BBOJ] pe3epBa Mocie cpadaTbIBaHUS
samuthel: «BBEJJIEHO», «BBIBEJIEHO».

[Tyck ocuumorpada:

"BbIBEJIEHO";

"ITYCK I1O NO" (myck 1o cpabaTbIBaHUIO U3MEPH-
TEJILHOTO OpraHa);

"ITYCK I1O 3AIIUTE" (myck mo cpabaTbIBaHUIO
CTYTCHH 3aITUTHI).

Ip PEXVM Br16op pesxuma 3amuThl (To Ke, 9yTo U ans 3auwrt |, 12, 10,
i o .. / ] In)
Ir BJIOKMPOBKA BBox Gnokupytoiiero curaana.
[ / D Crnucoxk curHasnoB B npuioxxenuu I, Tabnuna I.1.
I YCTABKA VYcraBka cpabaTbIBaHUS 110 TOKY.
I = XX .XX Inu D 3nauenue mapamertpa: 0-401n.
I YCTABKA VYcraBka o BpeMeHH nerctBus 3amuThl: 0...50 MuH.
= XXXXXX0Mc D
Ir YCKOPEHUE Yckopenue TokoBoit 3amuthl: "BBEIEHO",
/.. .. . / D "BBIBEJJEHO".
Ir YCTABKA
T = XXX KOMC BBona yctaBku Ha yckopenue: 0...50 MUHYT.
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Ir YPOB PesepBupoBanue oTkasa Bbikoyatens: "BBEJIEHO",

/ ......... / & "BbIBEZ[EHOH

Ir AllB ABTOMAaTHYECKOE MTOBTOPHOE BKJIIOYEHUE TTOCIIe cpabaThiBa-
/o / | | Hus 3amuThl: «JIA», «HET».
I ABP ABTOMAaTHYECKHI BBOJ pe3epBa Mmocje cpadaThIBaHUs 3alH-
r

tel: "BBEJIEHO", "BBIBEJIEHO".

/.. . . /
<:> CD [Tyck ocummiorpada:
"BBIBEJIEHO";
Ir OCHMIUIOTPAS® "ITYCK IO NO" (myck mmo cpabaThIBaHHIO U3MEPH-
/.. .. / TEIILHOTO OpraHa);
CD "ITYCK T10 BAIIUTE" (mmyck o cpabaTbIBaHUIO
CTYIICHU 3aIUTHI).

7.8.5.2.3 KondurypupoBanue 3amurtbi 12/11

I2/11 PEX/M Br16op pexuma 3amuTs (To ke, yTo 1 s 3amwmt |, 12, 10, In,
/.. .. . / m. 7.8.5.3.1)

(L
G

I2/I1 BJIOKMPOBKA BBoJ 6I0KMPYIOIIEr0 CUTHAJIA.
CIECcoK CUTHANOB B npunoxenuu I, Tabmuua I.1.

I2I1 = XX.XX % 3uauenue napamerpa: 0-100 %.

I2/I1 YCTABKA VcraBka cpabaTbIBaHUS.

¢

I2/I1 YCTABKA VcraBka 1o BpeMenu JeicTust 3ammthl: 0...50 MuH.

T= XXXXXX0Mc D

I2/I1  YPOB PesepBupoBanue 0TKa3a Beikmodarens: "BBEJJEHO",

/ ......... / & "BBIBEﬂEHO"

ABTOMaTHYECKOE IMOBTOPHOC BKJIFOUYCHHUC ITOCJIC cpa6aTHBa-

/.. .. .. / Hus 3amuthl: "BBEJIEHO", "BBIBEJIEHO".
I2/11 ABP ABTOMAaTHYECKHI BBOJ] pe3epBa Mmocje cpadaTbIBaHUs 3allH-
/. . . / D tei:"BBEJIEHO", "BBIBEJIEHO".
: : ITyck ocumsutorpada:
12/I10CUMIIIOT PA® "BBIBEJIEHO";
foo o / | | "ITYCK 10 NO" (myck 1o cpabaTbIBaHUIO U3MEPU-
TEJBHOI'O OpraHa);

"ITYCK I1O 3AIIUTE" (myck no cpabaThIBaHUIO
CTYTICHH 3aIIUTHI).
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7.8.6 Ilonmenro «<ITAPAMETPBI ABTOMATHUKW»

[IAPAMETPH Bxon B moaMmeHro
ABTOMATHUKA D
ATB KonurypupoBanue aBTOMaTH4€CKOTO MOBTOPHOTO BKITFOYE-
HUSL.
JIBII KondurypupoBanue T0ruuecKoi 3auThl IITHH.
ABP KondurypupoBanue aBTOMaTH4E€CKOTO BKIIIOUEHUS Pe3epBa.
==
~~
SALNTEH KondurypupoBanue BHEIIHUX 3aIIHUT.
BHEIIHNE D
AUP UAIB KondurypupoBanue aBTOMaTH4eCKON YaCTOTHOM pa3rpy3Ku
u gactotHoro AIIB
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7.8.6.1 Hactpoiika u npocmotp napamerpos AIIB

ABTOMAaTHYECKOE MOBTOPHOE BKIIIOUCHUE.
AlIB 3nauenus napamerpa: «HET», «1 KPAT», «2 KPATA», «3
[ o / | | KPATA», «4 KPATA».

biokuposka AIIB ot BHeniHero curuasnia.

AnB BXOXL BJIOK. Cnucok curHasioB B npuioxkenuu I, Tabmuna I'.1.

AIIB BPEMS BEIJIOK. Bpewms 61okupoBku AIIB mociie BKITFOUEHUS BBIKIIIOYATEIIS.
T6= MXXXOMC

Bpewms roroBHoctu AIIB K HayanbHOMY IYCKY ITOCJIE yCIEII-

AIIB T'OTOBHOCTB
HOTO cpabaThIBaHUS.

Tr= XXXXXXX0mMc

&

AlIB 1KPAT

Tl=  ¥KXXXXXOMC
v &

AIIB 2KPAT

Bpewms 6ecrokoBoii mayssl 1-ro kpara AIIB.

Bpems 6ecrokoBoii nay3sl 2-ro kpata AIIB (ananoruuno
3KPAT, 4KPAT — st 6ectokoBoi nay3sl 3-To U 410 KpaTa

T2= XXXXXXX0mc D ATIB).
AllIB CAMOOTKII. ATIB 1o caMonpou3BOJIEHOMY OTKIFOUEHHIO BBIKIIFOUATEIS:
/.. .. .. / D «ECTb», «<HET».

Jlornueckas 3amuTa II1H:
JI31I «BBIBEJIEHO», «CXEMA 1» (c6poc JI3IL no curnany
......... «YPOB»), «CXEMA 2» (cOpoc JI3IL mo komaH/1e «OTKIIIO-

: : ¢D yeHue (aBapuitHOE)»).

JISIl YCTABKA VYcraBka o TOKY JIOTUYECKOM 3alATHI IITUH.
Icp= XX.XX Inm D 3uauenue napamerpa: 0-40 Iu.
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7.8.6.3 Hacrpoiika u npocmMoTp napamerpos ABP

ABP oT CHUTHAJIA [Tyck ABP ot BHemHero curxania (CUrHajga MCYe3HOBEHUS
/.. . . / nutanus). 3Hauenue napamerpa: «3AIPEILEHO»,
<:> ¢D «PA3PELIEHO».
ABP mo OTKJI-HMIO ITyck ABP 1o oTK/IF0YeHHIO BBIKIIFOUATENsA. 3HAUEHUE apa-
/. / Mmetpa: «3AITPEHIEHO», «PASPELIEHOY.

ITyck ABP 1o caMonpoun3BoIbHOMY OTKJIFOYEHHIO BBIKIIIOYA-
tess. 3Hadenue napamerpa: «3AITPELLIEHOY,
D «PA3PELIIEHOW.

[Tyck ABP no cpabarbiBanmio 3amuThl ¢ paspeméHasiM ABP.
ABP no 3AIMUTE 3uauenue napamerpa: «3AIPEILEHO», «PA3PEILIEHO.

ABP CTAPT Hasnauenne Bxoja BHemrHero curnana mycka ABP (curnana
/.. .. .. / ucue3HoBeHUs nuTaHus). CIHCOK CUTHANIOB B MPUJIOXKEHUH [,

<:> <:D Tabmuma [.1.

ABP EJIOKMPOBKA Ha3nauenue Bxoja BHelNTHEro curnana 0jgokuposku ABP.
Cnucok curHaiioB B npuioxkenuu I, Tabmuna I'.1.

HaznaueHue BXo/1a BHELIHETO CUTHaNIa cOpoca OJI0KUPOBKU
ABP, copoca ABP B HaganbHoe cocTosiHue. CIIMCOK CUTHA-

/.. o . /
: : ¢D n0B B ipwiioxenuu [, Tabmuma I'.1.

ABP CPABATEBAHME Il;lgsll){aqune BXO0/Ia BHEIIHETO CUTHAJIA Pa3pelIaroIIero MycK
/o o . / )
: | l Crnucoxk curHasnoB B npuioxenuu I, Tabnuna I.1.
ABP oT CUTHAJIA VYcraBka o Bpemenn cpabateiBanust ABP: 0... 50 MmunyT.

Tcp= }(AX}5XXXX0MC D

N

Ha3znadeHue BXxojJa BHEIITHETO CUTHAJIa BO3BpaTa CXEMbI ABP.

ABP BO3BPAT
/ / Crmcok curnanoB B nipwioxenuu I, Tabmuma I7.1.
ABP YCTABKA

VYcraBka o Bpemenu Bo3spara ABP: 0... 50 MunyT.

Tea= XXXXX0mMmc D

ABP OTKIIIOYEHUE

ToT= XXXXX0mMmc D
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Copoc onoxupoku ABP, Bo3Bpar cxembl ABP B HauanbHbII
ABP CEPOC BHKII-A 1ar [0 BKJIFOYEHUIO/OTKIIIOYEHNIO BBIKJIFOYATEISI. 3HAUEHUE
/... D napamerpa: «3AIPELEHO», «PA3PELLIEHO».

Basxcno! Hanuuue cuenana eosspama ABP nocie nooauu KomManobl Ha OMKIOUEHUE Pe3ePEHO20
nUManus (nocie ucmedenusi BpemMeHu UMNYabca ekatodeHus/omxnoyerus — menio « BBIK/IIFKOYATEJIb»)
ABNAEMCA NPUSHAKOM HeyCnewHo2o 8osspama cxemvl ABP. Ilpu smom npoucxooum omxuouenue coo-
CMBEHHO20 8bIKIIouamens u 610kuposka cxemol ABP.

Basxcno! Brewnuii cuenan 6a10kuposxku uiu Heycnewnas paboma ésoda uiu eozgpama ABP npu-
600am K ¢puxcayuu onoxuposku cxemol ABP. Ilpu smom 6 «’KYPHAJIE CUCTEMABI» ¢hopmupyemcs 3a-
nuce o npuuune u cpabamoigaem cuernan « bJIOKUPOBKA ABPy». Copoc 6aoxkuposku ABP u 6o38pam
cxXembvl 8 HOPMATbHBIU PEHCUM NPOUCXOOUM nymeM No0ayu KOMAaHObl HA YRpasieHue 8blKaouamenem (npu
3a0annom paspewenuu 8 kongueypayuu ABP) uiu no enewnemy cuenany « CbPOCy.

Bascno! B cocmas cuenana « CPABATBIBAHUE» ABP oondicen 6xo00ums CucHail Omri04eHHO20
NONOJHCEHUS BLIKTIIOUAMENS 86000 PE3EPEHO20 NUMAHUA (Hanpumep, CEeKYUOHHO20 eviKnouamens). B co-
cmae cuenana gozepama ABP oondicen 6x00umv cucHan KIHOUEHHO20 NOJIOJNCEHUs. GbIKAIOUAMESL 86004
pe3epeHo2o numarnus (Hanpumep, CEKYUOHHO20 8bIKNIOYamens). /lanHvle cueHanbl Mo2ym cooupamucs Kaxk
Ha 8Hew el KOHMAaKMHOU Jlo2uKe, MaxK U Ha 6XOOHOM JI02UYecKoM cueHane no «My.
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7.8.6.4 Ilogmenio «3AIIIUTHI BHEIIIHUE»

B ycTpoiicTBe nMeeTcss BO3MOXKHOCTb paOOThl C BHEIIHUMHU 3aluTaMu. Beero ecte BO3MOXKHOCTD
MOJIKJIIOYUTH 10 BOChbMH BHeITHUX 3ammt B3-1, B3-2,.... B3-8. Jloruka paGoThl ¢ BHEIIHEH 3aIIUTON 3a-
IIyCKaeTCsl MPH MOSIBIEHUM CHUTHAja Ha 3aJaHHOM JMCKpeTHOM BXxoje. IIpu cpaGaThlBaHMM BHEIIHUX 3a-
MIUAT GUKCUPYIOTCS BCE MapaMeTphbl aBapUIHOTO COOBITHS, KaK IPU CpabaThIBAaHUU COOCTBEHHBIX 3aLIHT.

IIporpamMMmupoBaHue BceX BHEUIHMX 3alllUT OJMHAKOBO, IO3TOMY Jlajle€ PacCMOTPEHbI HACTPOUKHU

o BHemruen 3ammre Nel:

SAIMTH
BHEIHNE

B3-1 BJIOK-KA

/... . .. / ¢D
B3-1 BXOX CP

/.. .. .. / <:D
B3-1 YCTABKA CP
T= xxxxxxxoMc(::IJ
B3-1 BO3BPAT

/oo o . / <:D
B3-1 AlIB B3

[ .. .. / ¢D
B3-1 BXOX B3

/.. .. .. /

B3-1 VYCTABKA B3
T= XXXXXXX0Mc D

Bxon B moaMmeHro

Br16op pexumMa 3aiuThl

“BBIBEJIEHA” — 3amuTa BrIBeIeHa U3 paOOTHI;
“BBEJIEHA” — 3amuta BBeieHa B paboTy Ha cpabaThIBaHUE.
OTkiIr0YeHre BBIKITIOYATENs U ISHCTBUS HAa CUTHAIM3AIINIO HE
MIPOUCXOIUT;

“CUTI'HAJIN3ALUA” — kak npu “CPABATBIBAHUE”, Ho ¢
JEHCTBUEM B CXEMY CUTHAJIM3AIIMHU U 3alUChIO B KypHAJ aBa-
puif;

“OTKJIFOYEHUE” — xak npu “CUT'HAJIM3ALINSA ” umroc
JIeiCTBHE Ha OTKJIIOUEHUE BBIKJIIOYATEIS.

BBoa Giiokupyrolero curxana.
Crnucoxk cursaznos B npwioxxenuu I, Tabnuna I°.2.

Howmep BxoJsia cpabaThiBaHUs BHEIIHEH 3a1IUThHI
Crnucoxk cursaios B npuwioxxenuu I, Tabnuna I°.2.

VYcraBka 1o BpeMeHH CpadaThIBaHHS BHEITHEH 3aIUThI:
0-50 muHyT.

BosBpar no ycraske: «IA», «HET».

ABTOMaTHYECKOE TIOBTOPHOE BKITIOYCHHE 110 BO3BPATY:
«dA», <HET». BHUMAHHE! AIIB no 6036pamy 603M0H*CHO
moabko npu pazpewennom AIIB (cm.nudice).

Howmep Bxos1a Bo3Bpara BHENIHEH 3amuThl. CIIMCOK CUTHAJIOB
B nipuiioxkenuu [, Tabmuma I7.2.

YcTaBka 1o BpeMeHHU Ha BO3BPAT BHEITHEH 3aIUTHI:
0-50 MunyT.
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OAOQO «benanektpomoHTaxHanaaka», MuHck

Pe3epBupoBanue 0TKaza BBIKIIOYATENS 10 CpabaThIBAHUIO
samutel: "BBEJIEHO", "BBIBE/IEHO".

Pa3peniennie Ha aBTOMaTH4YeCKO€ MOBTOPHOE BKIIIOUEHHUE T10-
cie cpabateiBanus 3amuTel: "BBEJIEHO", "BBIBEJIEHO".
BHUMAHHUE! Ilpu paspewennom AIIB u 3nauenuu napa-
mempa AIIB B3 "BBEJIEHO" ons cmynenu 6yoem 66e0eHo
moavko AIIB no eozspamy. [lpu paspewénnom AIIB u 3naue-
Huu napamempa AIIB B3 "BBhIBE/[EHO" ons cmynenu 6yoem
86e0eHo mobko «o0bwviunoey AIIB, nacmpausaemoe 6 menio
ABTOMATHKA.

ABTOMaTHUYECKOE BKIIIOYCHHE pe3epBa BKIIOYCHHE MOCIIe
cpabareiBanus 3amuTel: "BBEJIEHO", "BBIBEJIEHO".

[Tyck ocummutorpada mo cpabaTbIBaHUIO CTYNICHH 3aIUTHI:
"BBEJEHO", "BBIBEJAEHO".

Pa3permuts cOpoc CTyneHu ¢ BO3BPATOM I10 OTIEPAIHSIM C BbI-
KJIro4areseM (0T Kiro4a, OT BHEIIHEro, oT KHOMoK, oT CATY)

/o o . / D 110 TIosIBJICHHSI pakTopa Bo3BpaTa: «J{A», «HET»
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7.8.6.5 Ilonmenio «kKAUP YAIIB»

AYPp BXO[ Hasnauenue Bxoja BHemHero curnaia AYP.
/. / (Cwm. Ipunoxenwne I', Tabnuma I'.1)
AUYP BJIOK-KA BBo1 OIOKHMPYIOIETO CUTHAIA.
/oo / D (Cwm. Ipunoxenwne I', Tabnuma I'.1)
AUP VCTABKA VYcraBka o Bpemenu cpabateiBanus AYP:
= XXXXX0Mc D 0 - 50 MumyT.
YAIB BXOQ Haznauenue Bxona BuemHero curnaiga YAIIB.
/. / (Cwm. Ipunoxenwne I', Tabnuma I'.1)
YAIR EJIOK-KA BBoj 6mokupytomiero curHana:
/. / (Cwm. IIpunoxenwue I', Tabmuma I'.1)
YANB VCTABKA VYcraBka o BpeMenu cpabatsiBanus YAIIB:
- 0 — 50 muHyT.

= XXXXX0mc D

[Ipn ucnonap30BaHUM CTapbhIX peledHBIX cxeM ycTpoicTB AUP, B KOTOpBIX BO3MOXKEH Jpedesr
KOHTAaKTOB BBIXOJHBIX pelle, PEKOMEHIYETCsl yCTaHABIMBaTh BbLIEpKKY BpeMeHU Ha AUYP u YAIIB no-
psaka 20...50 mc.
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7.8.7 llogmento «CUT'HAJI HEUCITPABHOCTb»

Pene «cHEMCITPABHOCTD» - 3T0 )ecTko Ha3HaueHHOE pese. CiyKuT 11l KOHTPOJISE COCTOSTHUS
YCTPOMCTBA.

CUT'HAI
HEVCIIPABHOCTE Bxox B nmoamento.
VIMII . PEJIE HEWCIP YcraHoBKa ITMTEILHOCTH UMITYJIbCA pelie
«HEUCIIPABHOCTDb.

T= XXXXXXX0Mc D

Br16op ycioBusi cpabaThIBaHUS 110 HEUCITPABHOCTH 1. «armma-
HEMCIIPABHOCTE 1 _ﬂ patnas HeucnpaBHocTh»: PASPEIIIEHO, 3ATIPEIIIEHO.
(.

/.../
HEUCIPABHOCTE 2 Br16op ycoBus cpabaTeiBaHUS 110 HEUCTIPABHOCTH 2, —
/.../ «ommbKa cBOOOTHO-ITPOrPAMMUPYEMOH JIOTUKH:

PA3PEHIEHO, 3AITPELIIEHO.

&

HEUCIIPABHOCTE 3
/.../

-

HEMCIIPABHOCTEL 4
/.../

Br160p ycnoBus cpabateiBaHus o HeucnpaBHocTH 5. «He-
HEVCIPABHOCTBE 5 UCIIPAaBHOCTH BBIKITIOUATENsD (POpMHUPYETCst PH MOSIBICHUN

/.7 I | BHYTPCHHUX CUTHAJIOB «OTtka3 BeIKTIOUATE I nin «Hewc-

Br16op ycnoBus cpabareiBanus o HencripaBHoctu 3. «He-
UCIPABHOCTh MPOrPaMMHOI0 o0ecreyeHus» (OmunoKa KoH-
TposabHOU cyMMbl ycTaBok): PA3PEIIEHO, 3AITPEHIEHO.

Pezeps.

<:> MPaBHOCTH BBIKIIIOYATCIIS», NI «BHemHss HCUCIIPAaBHOCTDH

BBIKJTIOUATENs», WK «Heucrp. ynpas. BEIKITIOYATEIIN):
PA3PEHIEHO, 3AITPEIIIEHO.

HEUCIPABHOCTE 6

/.../

&

HEMUCIIPABHOCTBL 7
/.../

&

HEUCIPABHOCTE 8
/.../

Pezeps (HeucnpaBHOCTH 6,7,8)
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7.8.8 llogmenio «BBIXOAHBIE CUT'HAJIBI»

BBIXOJHBIE
CHUTHAJIEI

&

CHUTHAJIBI

BBIX . IOTMYECKHNE

g

&

PEJIE

g

&

VMHIUKATOPH

&

Bxox B mogMeHIo.

KOH(l)I/Il"ypI/IPOBaHI/Ie BBIXOJHBIX JIOTHYCCKUX CUT'HAJIOB.

KondurypupoBanue BbIXOIHBIX pelie.

KondurypupoBanue nporpaMMupyeMbIX HHIUKATOPOB.

7.8.8.1 Ilogmenio «BbIX. IOIT'MYECKHUE CUT'HAJIBID»

YCTpoiCcTBO MMeEeT 8 BBIXOAHBIX JOTMYECKMX CUTHAIOB. KaKIblli BBIXOJAHOM JIOTHYECKUI CUTHAI
IPOrpaMMUpPYETCsl KaK CyMMa BHYTPEHHUX cUTHaJIOB 110 Jioruke «MJIW». Cnucok CUrHajioB B MPUIIOXKE-

uuu I', Tabmuma I°.3.

CUT'HAJIBI

BBX. JIOTMYECKUE

&

BJIC 1

g
¢

&

BJIC 8

&

BJIC 8
OTKJI. BEIKJ./.

g
&

X

BJIC 8

B3 8 CPAB /.../

&

Bxona B moaMmeHro.

KondurypupoBanue BbIxo1HOT0 Joruyeckoro curnHana BJICI.

KondurypupoBanue BbIxo1HOTO JToruyeckoro curHana BJICS.

PaccMoTpuM KOH(UTypHUpOBaHHE BBIXOAHBIX JOIMYECKHX CHUT-
HasoB Ha npumepe BJIC 8.

[TocenoBaTenbHO NUCTasA, CIIMCOK CUTHAJIOB MOYKHO
BBIOPATh COCTOSIHUS:

«HET» — naHHBII BHYTPEHHHUI CUTHAII HE UCIIOJIB3YETCS;
«/1A» — naHHBII BHYTPEHHUN CUTHAJ UCIIOIB3YETCS.
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7.8.8.2 Iloamenio «PEJIE»

PEJIE
)
PEJIE 1
O )
PEJIE 8
)
PEJIE 8 THUIIL
/... ./
13 =)
PEJIE 8 CUTHAI
/. /

=

PEJIE 8 MMIIYJIBC
T= XXXXXXX0mc

=

Bxox B mogMeH1o.

Kondurypuposanue BbIX0qHOTO pene 1.

KoudurypupoBanue BbIX0IHOTO perne 8.

Haxarnem «BBom» TNpOM3BOMUTCS BBIOOpP THIA  pelie:
«BJIMHKEPY, «IIOBTOPUTEJIb».

Br160p BbIZIaBaEMOT0 BHYTPEHHETO CUTHANIA.
Cnucok curtaiioB B npuioxkenuu I', Tabnuna I'.4.

VYcTaHOBKa ATUTENBHOCTH 3aMKHYTOI'O COCTOSIHUS pefie (TOMb-
ko ans pene ¢ turiom [IOBTOPUTEJIb): 0...50 muH.
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7.8.8.3 Ilonmenio <MHANUKATOPBI»

VMHIVNKATOPEHI Bxoj B MeHIO.

MHIOMKATOP1 Bri6op unnukaropa (11 - 18).

UHIOIUKATOPS8
MHINKATOP1 THUII Haxaruem «BBO/]» npousBoautcs BbIOOP TUIIA MHAUKATO-
/.. . . / pa: «bJINHKEP», «(IIOBTOPUTEJIb».

Br10op BbIZTaBaeMOro BHYTPEHHETO CUTHAJIA.
Crnucoxk curHasnoB B npuioxenuu I, Tabnuna [7.4.

MHINKATOP1 CEPOC VYcranoBka cOpoca Jijist UHAUKATOpa MPU BXOKJICHUH B MEHIO
«CBPOC MHIANKALIMN»: «1A», «<HET».

VHIMKATOP1 CEPOC VcranoBka copoca it MHAMKATOPA IPU BXOKICHHUH B
XYPHAN AB. /.../ D «WKYPHAJI ABAPUI»: «JTA», «<HET».

g

YcranoBka C6p003. I UTHAUKATOpa IIpU BXOXKIACHUU B

VHIMKATOPL CEPOC «OKYPHAJI CUCTEMBbIy: «J[A», <HET».

XYPHAII CUC. /... /<:D
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7.8.9 llogmenio «ITAPAMETPbBI CUCTEMBbI»

B naHHOM MOAMEHIO NPOU3BOAUTCS YCTAaHOBKA TEKYIIMX JaThl U BPEMEHH, MapaMETPOB CBSI3U U
[IapaMeTpOB YIPaBIICHUS.

[IAPAMETPEH Bxon B moaMeHro

CUCTEMEI

OATA  XX:XX:XX YcTaHOBKa 1aThl/BpeMEHU
BPEMA XX : XX : XX

T

IAPAMETPH YcTaHoBKa apaMeTpOB CBA3H

CBA3HU

U3MEHEHUE M3meneHne napoJst JOCTyNa K M3MEHEHHIO YCTaBOK, J1aThl/BPEMEHU
[IAPOJIS u cOpocy XKypHAJIOB.

=

7.8.9.1 IIpocMOTp U YCTAaHOBKA PeaibHOI0 BpeMeHH

OATA XX . XX . XX IIpocmotp 4acos.
BPEMsI  XX:XX:XX Bxox B pe:KxUM KOPPEKTUPOBKH 4acOB

&

I[NIAPOJIb
/XXXX/

G

BBonx nmaposis 11 KOppeKTUPOBKH 4aCOB.

¢
1

IATA
XX.XX.XX D VYcraHoBKa — unciia, MecsIa, roaa.
BPEMA
XX: XX XX D YcraHoBKa — 4yachl, MUHYTHI, CEKYH/IBI.
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7.8.9.2 Hoamenro «ITAPAMETPBI CBA3UN»

NNAPAMETPE CBS3U

BEIEOP HACTPOEK

{2

OBUME HACTPOMKMU l|

BEIBEOP HACTPOEK

RS485
ETHERNET

&

g

OBIUME HACTPOMKU

AIIPEC XXX
CKOPOCTB XXXXXX
SAOEPXKA XXX mc

i

«Anpec» - HazHaueHne HoMepa yCTpOICTBA B CETH.
«CkopocTthb» - YcTaHOBKa CKOpoCcTH 00MeHa OuT/cek.: «1200»,
«2400», «4800», «9600%», «19200%», «38400%», «57600»,

«115200.

YcraHoBka 3a€PKKHM OTBETA HA 3alIpOC BEPXHETO YPOBHA:

«0» — «100» mc

7.8.9.3 U3meHeHMe MapoJis

USMEHEHUE
I[NIAPOJIA

Bxona B MeHI0.

&

XXXX

BBEJIUTE IIAPOJIb

&

XXXX

HOBBM IAPOJIb

&
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7.8.10 IIapameTpsl ocuuorpaga

B yctpoiicTBe npeaycMoTpeHa BO3MOKHOCTD OCITHIIIOrpadrupoBaHUs.

OcumutorpadgupoBaHue 3amycKaeTcs B Ciiydae cpadaThIBaHUs 3alllUThI C BBEACHHOUW (yHKIMEH
«OCLHHUJUIOT PAD».

Ocnumnorpad ¢ukcupyeT 8 aHamoroBbix u 108 BXOAHBIX TUCKPETHBIX CUTHAJIOB.

Hloomenro «llapamempot ocyunnozpaghay)

[IAPAMETPH Bxoa B nogmeHto
OCLHMIINIOI'PA®A

oJINT . INEPUOIA
X XXXX mMmc

Kon Pexnm Kon Pexnm Kon Pexnm Kon Pexnm

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

0 1 | 21162(LEN ONE OSC) 8 9 4232 16 17 2351 24 25 1627
1 2 14108 9 10 3847 17 18 2227 25 26 1567
2 3 10581 10 11 3527 18 19 2116 26 27 1511
3 4 8464 11 12 3255 19 20 2015 27 28 1459
4 5 7054 12 13 3023 20 21 1923 28 29 1410
5 6 6046 13 14 2821 21 22 1840 29 30 1365
6 7 5290 14 15 2645 22 23 1763 30 31 1322
7 8 4702 15 16 2489 23 24 1692 31 32 1282

lMMpumeyvaHus
1 Mpagha 2 — Konuyecmeo repesarnucbigaeMbix OCUUII0OeZpaMmm
2 pagha 3 — [numenbHocmb Kax0ol ocyurnnospammbi

&

OJIAT . MNPEISANNCHU
XXX %

JUTMTeNbHOCTh 3alMCU 10 aBapuM (tnPEI3ANMCH HAa PHCYHKE
7.2), B mpoLieHTax OT OO NIUTENTbHOCTH 3alHCH.
! l 3nauenue napamerpa: ot 1 1o 100 %.

3HaveHus napamerpa «Dukcarusay:
PUKCALINMA a) «Ilo mepBoii aBapumn» (cM. pUCyHOK 7.20);
[ / | | 6) «Ilo mocnenueit aBapum» (CM. pUCYHOK 7.2B).

Myckn ocumnnorpada

a) I I I I >
1 1 1 9 1 t
! duKcnpyembin OTPEBOK BDEMEHHN o .
! ! ! ! <::| MKcauus No nepson aBapum
o, MR S S— =
NPEO3ANUCH ' ' ' o
— : : iyl fsammen  Pukcaums no nocnenHet aBapum t
B) 1 t 1 1 : : t
NPEA3AMUCH ! o
— t3anmen | PrKCHpyembli

OTPEe30K BpeMeHu
Pucynok 7.2 — IlosicHeHus K 3HaueHUsAM napamerpa «Pukcanus»
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OcuumiorpaMMy MOKHO CUHUTaTh U MPOCMOTPETH C YCTPOMCTBA € MOMOLIbIO MPOrpaMMbl KOH(DU-
rypupoBanusi «YHuKon». @aiin ocmuuiorpaMMbl MOXKHO COXpPaHSATh B CTaHAapTHOM (opmate
«comtrade» u B popmare nmporpammbl «Y HUKOHY.

Buumanme: npu nepesanucu ycmagok ocyunnozpammsl cmuparomces !

ITutanue cxemsl mamatu ocuuwuiorpadga MPS ocymiecTBisieTcss OT HAKONMUTENbHBIX KOHJEHCATO-
poB. Ilpu orcyrcTBum BHemiHero nutaHuss MP5S koHaeHcaTopbl 00ecrieYMBAIOT COXPAaHEHHE OCLUILIO-
rpaMM Ha Cpok He MeHee 24 u. [Ipm paspszne KOHAEHCATOPOB AAHHBIE OCLUMILIOTPAaMM TEPSIOTCS, IPU
stoM: MP5 B xypHane cuctemsl Gpopmupyet 3amuch «lloreps gaHHBIX ocipuiorpada, KoTopas He sB-
JSIeTCs IPU3HAKOM ITOJIOMKH MJIM HEIITaTHOM paboThl YCTpOWCTBa U He TpedyeT copoca.

7.8.11 IlapameTpbl JIOTHKH

I[IAPAMETPHI Bxon B moaMmeHro

JIOTUKN D

COCTOAHME JIOTMIKA
SANYVIIEHA

1

NPOTPAMMH. KIJIOY 1
«IIA>» [Iporpammusbiii kimtou 1: «Jlay», «Her»

CocrosiHue N0TuKH: «3anyiieHa»; «OcTaHOBIEHaY;
«Ommokay»

NNPOTPAMMH. KJIOY 16 [IporpammMusbIii kKm0 16: «Jla», «Her»

«IIA» D

7.9 Konpurypanus ycTpoicTBa ¢ HCI0JIB30BAHMEM JIOKATBHOI0 HHTepdeiica

Hactpoliku koHurypaumii yctpoiictBa MPS5 MOXHO Takke OCYHIECTBUTH NpPH MOMOLIM IpPO-
rpammHoro obecnedeHus «YHuKon». Pa3paboTky ¢QyHKIHI ¢ TOMOIIBI0 CBOOOIHO-TIPOTpaMMUPYEMOM
JIOTUKH MOKHO OCYIIECTBIISITh TOJIBKO C IPUMEHEHUEM Nporpammsl «Y HUKoH».

OcyiecTBUTh COEMHEHNE YCTPOICTBa U nepcoHabHOro komnbiorepa (I1K) MmoxxHo mocpenctsom
HOJKJIIOYEHUs HIHypa coequHuTeabHoro co croponsl I1K k mopty USB-2.0, pacnonoxxeHHomy Ha nepen-
HEW MaHeIu Kopllyca TepMHHaIA 3alluThl dHEeproodopynoBanus MPS. Jlns nonkirodeHus yepe3 MmopT
USB-2.0 Heo6xo1umo 3a1aBaTh HOMEp ycTpoicTBa 1.

Jlia npaBuiibHOM padoTsl [10 «YHuKoB» ¢ ycrpoiictBom MPS Heo6Xx0oauMo yCcTaHOBUTH OJUHA-
KOBYIO CKOpOCTh oOMeHa naHHbIMH B mporpamme u MPS5 (moamento «ITAPAMETPbBI CHUCTEMBIy,
HACTpOIiKa mapaMeTpoB CBSI3H).
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8 IOAI'OTOBKA U BBO/I B OKCIVIYATALINIO

MonTaxx, Hajmaaka W OKCIUTyaTallds  yCTPOWCTBAa  JOJ/DKHBI — OTBeYaTh  TpPeOOBAHUAM
I'OCT 12.2.007.0-75, “IlpaBus TeXHUKH OE30MACHOCTH MPH SKCIUTyaTallMd 3JIEKTPOOOOPYAOBaHUS
(ITT9) u “IIpaBun ycrpoiicTBa aniekTpoyctaHoBok “ (I1VD);

VYeTpoiicTBO 3aKkperuisieTcsl Ha BEpTUKaIbHOM NaHeu, 1Bepu penerinoro orceka KPY wnu na no-
BOPOTHOMU paMe ¢ MOMOIMIbIO YEThIPEX BUHTOB.

[Ipucoeaunenue nemnei ocymecTBIsSETCs ¢ IOMOIIbIO KIEMMHBIX KOJIOAOK MPYXUHHOTO U BUHTO-
BOTO (11 TOKOBBIX BXOJIOB) THIIA — JUAaMETPOM 4 MM JUIsl TPOBOJIOB CEYEHUEM JI0 2,5 MMZ. Honyckaercs
UCIOJIb30BaHUE KaK OJIHO-, TAaK ¥ MHOTOXMWJIBHBIX MPOBOAHMKOB. HeoOX0IuMo MpoU3BOIUTH 3aUHCTKY
U30JISIIUH TIPOBOIHUKA Ha JUIUHY (6..10) MM. IIpoBogHuKH B pyKUHHBIX (puc.8.1 u puc.8.2) 1 BUHTOBBIX
(puc.8.3) KIIeMMHBIX KOJOAKAX MOJACOSANHSIIOTCS C IOMOIIBIO OTBEPTKH.

Pucynoxk 8.1 Pucynox 8.2 Pucynok 8.3

DIEKTPUIECKOE COMPOTUBICHHE MEX Ty ITPUCIIOCOOICHUEM ISl 3a3eMJICHHUS U KaXK/I0H TOCTYITHOM
IPUKOCHOBEHUIO METANINYECKON HETOKOBEIYIIeH 4acTbio YCTpoWcTBa AOKHO ObITh He Ooisiee 0,1 Om.
[Ipucnocobnenue 1t 3a3eMiIeHHs YCTPOICTBA HE JOJIKHO UMETh JIAKOKPACOYHOTO MOKPBITHS.

[Ipu BHemHEM 0cMOTpe yCTpOHCTBa HEOOXOIUMO YOEIUTHCS B LIETIOCTHOCTH KOPITyca, OTCYTCTBUU
BUMMBIX TIOBPESKACHUHN U IePEKTOB, HATMUYUN MapKUPOBKH.

[Ipu nogaue nutanus Ha MPS yOeauTtbest B HATMUMU MOACBETKU JKUAKOKPUCTAJUIMYECKOTO UH/H-
karopa (PKKW) u nosiBnenun nepsoro kaapa MeHto. [Ipu orcyrcTBUM Ha)kaTUH Ha KJIaBUAaTypy B T€UEHUE
3 muH, noacsetka JKKU racuer. [Ipu nepBoM HaxkaTuu Ha JH00YI0 KHOMKY yIpaBJIeHUs BKIOYAETCs MO I-
ceerka JKKMU, npu nocnenyronmx, JOKHA MPOUCXOauTh cmeHa kaapos Ha JKKU B coorBeTcTBHU C Kap-
TOW MEHIO.

MPS npoBOAUT HENPEPBIBHYIO CAMOAMATHOCTUKY. B ciiydae oOHapyXeHHsI HEUCIIPaBHOCTH OyieT
chopMHpOBaHa 3aMuch B )KypHase coObiTuil u 3aroputcst uaaukarop 16 KOHTPOJIb (cm. pucynok 7.1).
CocTosHHE YCTpOICTBa, HAIMYNE WM OTCYTCTBUE HEMCIIPABHOCTEN OmpeensieTcs MyTéM MpoCcMOTpa Me-
HIO «/Inarnoctukar.

B cnyuae BbimonHenus cuctemMbl P3A Ha MOCTOSHHOM ONEpaTUBHOM TOKE JUIsl IPAaBUIIbHOM pado-
Thl ycTpoiicTBa KoHTposst u3oisiuuu (YKHW) Heo0XoauMo HCHoab30BaTh Pe3UCTOPHI, MOAKI0YaeMble Ta-
palIebHO AUCKPETHBIM BxoAaM. Pekomenayercs npu HacTpoiike YKU Ha:

- 20 xOM ucnosp30Bath pe3ucTopsl 15 KOM;

- 40 xOM ucrnonb3oBath pe3nuctopsl 30 KOM.

TepmuHan 3awmTbl 3HeproobopygosaHus MP5, MO 50 84 www.bemn.by
OAO «benanekTpoMmoHTaxxHanagka», MuHck upr@bemn.by


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

9 TEXHUYECKOE OBCJIY>KUBAHUE

9.1 B nanHOM paszene onpeaeaeHbl BU/Ibl, IEPUOJUYHOCTb U 00BEMBI TEXHUUECKOTO 00CITYKUBa-
HUS TEPMUHANA 3alIUTHI SHEproodopyaoBanus MPS IlnanoBoe Texuuueckoe obcnyxuanne MP5 crneny-
€T 110 BO3MOKHOCTH COBMEILATh € IIPOBEIEHUEM PEMOHTA OCHOBHOIO 00opyaoBanus. [Ipu nposeaenun
TEXHUYECKOTO 00CTYXKHBaHUS JOJDKHBI coOmonaTbes TpeboBanus [1YD u IITh, a Takke HHCTPYKIIHIL 110
TEXHUKE 0€30IIaCHOCTU NPEANPUATHSL, FKCILTyaTupytoiero MP5.

9.2 C nepuoanvHocThiO 1 pa3 B 3 Mec. Ha MOJCTAHIHUAX C ACKYPHBIM IIEPCOHAIOM U HE PeXKe O-
HOT'O pa3a B TOJl a Ha MOJICTAaHIUAX 0€3 IeKypPHOT0 MepCoHalla CIeyeT IPOU3BOAUTh BHEITHUI OCMOTP
YCTPOMCTB (TEXHUYECKUN OCMOTp), KOTOPBIH BKIIIOYAET B cEOsI:

- BbIMosHEeHUe TpeboBanuii [1YD u Apyrux pyKoBOASIINX JOKYMEHTOB, oTHOCAIMXCs K MPS, a
TaKXe COOTBETCTBUE YCTPOMCTBA IPOEKTY U PEATIbHBIM YCIOBHUAM PabOThI;

- IPOBEPKY OTCYTCTBMSI MEXaHUYECKUX NOBpexaAeHU MP5 1 noBpexaeHuit U301l ero BbIBO-
JIOB;

- YAAJICHUE MBLIU C IIOBEPXHOCTH U BHYTPU YCTPOMCTB;

- IPOBEPKY OTCYTCTBUS MMOTEKOB BOJIbI (B TOM UHUCIIE BBICOXIINX ), HAJIETA OKUCIIOB HA METaJlJINde-
CKHX ITOBEPXHOCTSX;

- OCMOTp BCEX MEXAHUUYECKUX U AIEKTPUUYECKUX COCINHEHUN U 3aTSDKEK KPENEKHBIX COCIVHEHU;

- IPOBEPKY KayecTBa JAKOKPACOYHBIX MOKPHITUN U MapkupoBku MP5;

- IPOBEPKY BCEX MPOBOJOB U Kabesel Ha nmpeMeT UCTUPAHUs, 3JI0Ma, U3HOCA U IPYTHX IOBpe-
JKIEHUH, IPOBEPKY KA4ECTBA MAsHBIX COCINHECHUN;

- OCMOTP COCTOSIHUS M IIPABUIIBHOCTH BBINOJHEHU 3a3emiieHust MP5.

[Ipumeuyanue — BHyTpeHHHI OCMOTP YCTPOMCTB BBIITOIHAETCS 1IOCIIE NCTEYEHUS TapaHTUIHOTO
CPOKa JKCIUIyaTaluu.

9.3 [IpoBepka mpu HOBOM BKJIFOUEHHUH (HaJIJKa) IPOU3BOIUTCS MIPH BBOJIE B padoTy MPS mm nipu
PEKOHCTPYKIIMM YCTPONCTB pelieiiHoM 3amuThl U aBToMatuku (P3A) Ha neificTByrolieM 00beKTe U BKITIO-
YaeT B ce0s ClIeIyIoue BUIbI padoT:

a) TpeHupoBKa, — MPOU3BOAUTCSA Ipu nogaye Ha MPS (B Teuenue 3 — 4 cyT.) HanpsbKEHUs onepa-
TUBHOT'O TOKa, a TaK)Ke pabo4MX BXOJHBIX TOKOB M HanpsikeHUi. MP5 10kHO OBITH BKJIFOUEHO C Aeii-
CTBHEM Ha CUTHAJIN3ALINIO;

0) BHemrHuit ocMOTp B COOTBETCTBHH C T1. 9.2;

B) MI3MepeHue 3/1eKTpUYEeCcKOro COPOTHBIICHUS U30JISALIUN U UCIIBITAHUE HJIEKTPUYECKON MPOYHO-
CTH M30JISIIUU (B COOTBETCTBUU C Pa3/ieioM 2);

r) IIpoBepka u HacTpoiika KOH(pUTYpaIllUK YCTPONUCTBA B COOTBETCTBUU C MTPOEKTOM (OCYIIECTBIIS-
€TCsl C KJIaBUaTyphl UJIU 110 JIMHUU CBA3H);

1) [TpoBepka 3HaUeHUI TOKOB, MOJJAHHBIX OT OCTOPOHHETO UCTOYHMKA, SIBJISIOIIETOCS KOHTPOJIb-
HBIM CPEJICTBOM U3MEPEHHI;

e) [IpoBepka cpabaTbiBaHMsI [0 KAXKAOMY AUCKPETHOMY BXOAY NMPU HANPSHKEHUU MUTAaHUS onepa-
TUBHOTO TOKa, paBHOM 0,7 Unowm;

k) [IpoBepka quana3zoHOB PeryJInpoOBaHUs yCTAaBOK;

n) IIpoBepka cpabaTbIBaHUS 3aLIUT, IPU ITOM:

1) Tok, COOTBETCTBYIOIIMNI aBapUIHOMY PEKUMY CIIEAYET M0/IaBaTh Ha BCe CTYIEHH U (a3bl,

2) st 3auT MaKCUMaJIBHOTO JICUCTBUS:

- I0JIaBaTh TOK, COOTBETCTBYOIMH 3HaueHus M 0,9 u 1,1 yctaBku cpabaTsiBaHus (U1 IPOBEP-
KU HecpaOaThIBaHUS 3alllUTHI B IEPBOM U CpabaThIBAHUS — BO BTOPOM CIIy4dasix);

- JUI KOHTPOJIsl YCTABOK IO BpeMeHH cpadaThIBaHU 110/1aBaTh TOK, paBHBIN 1,3 3HaYeHus
YCTaBKHU CpadaThIBaHUs;

- JUIS 3aIIUT C 3aBUCUMON XapaKTepUCTUKON HEOOXOIMMO POBEPATh 4 MM S5 TOUEK XapakTe-
PHUCTHK;

3) KoHTponupoBaTh COCTOSTHHE CBETOAMOAOB IpU cpabaThIBaHUY;

K) [IpoBepka oTCyTCTBUS JIOKHBIX AekicTBU MPS mipu momaye v CHATHN HanpsHKEHUST OTICPaTHB-
HOT'O TOKA;

1) IIpoBepka nMpaBUIIBHOCTH JEHCTBUS CUTHATU3AIINH,
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M) IIpoBepka neiictBust MP5 Ha koMMyTarmoHHyr0 anmnaparypy (mo mecty ycranoBku MP5S u nu-
CTaHIIMOHHO);
H) [IpoBepka npaBMIIBHOCTH JEHCTBUM YCTPONCTBA NMPU UMUTAIIUN BCEX BO3MOXKHBIX BHI0B K3 B
30HE U BHE 30HBI €r0 JCHCTBUS;
) ITpoBepka ¢ynkuuii aBromatuku, — AIIB, YPOB3, ABP;
p) IIpoBepka B3auMOEHCTBUS KOHTPOJINPYEMOTO YCTPONCTBA C IPYIMMH BKIFOYEHHBIMU B padoTy
BHEITHUMH 3alllUTaMU;
c¢) [IpoBepka (hyHKIIMM perucTpanuy BXOAHBIX apameTpoB MP5;
T) [IpoBepka GpyHKIMH caMOAUAarHOCTUKH MIPH MOAKIIOYEHUN TUTAHMUS,
y) [IpoBepka yctpoiicTBa paboyrM TOKOM:
1) ITpoBepka UCIPaBHOCTH TOKOBBIX LIENEH MyTEM U3MEPEHUSI BTOPUYHBIX BXOJIHBIX TOKOB B
dazax u 1o HyJIeBOMY (4€TBEPTOMY) KaHAITY TOKa;
2) IlpoBepka TOKa IpAMOii, 00paTHOM U HYJIEBOH MMOCIEI0BATEIHLHOCTH.

9.4 TecToBbIif KOHTPOJIb (OMPOOOBAHUE) YCTPOMCTB PEKOMEHAYETCS POBOAUTH €XKEHEIEIbHO Ha
HOJCTAHIUAX C ISKYPHBIM MIEPCOHATIOM, a Ha MOJCTAHIUAX 0€3 AeKYPHOTO IepCoHaa He Peke OTHOTO
pa3a B 12 mec. Bo Bpemst TecTOBOr0 KOHTPOJISI IPOBOJIUTCS IPOBEPKa pabOTOCIIOCOOHOCTH YCTPOICTBa
nyTEM ero onpoOOBaHMS ACUCTBUEM 3aIIMTHI HA KOMMYTAIIMOHHYIO annaparypy. [IpaBunsHoe neiictBue
MP5 B Teuenue 6 Mec. 10 cpoka onpoOOBaHMsI IPUPABHUBAETCA K 0IpoOoBaHui0. HeoOxomumocTh u me-
PUOAMYHOCTD MIPOBEACHUS TECTOBOT'O KOHTPOJIS ONPEACIISIOTCS MECTHBIMU YCIIOBUSMH M YTBEPIKIAIOTCS
TJIaBHBIM MH)KEHEPOM MPEIPUATHS, SKCILTyaTupytomero MP5.

9.5 Iepserit npodunakTuyeckuii KOHTpoas> MP5 nmpoBoautcs gepes 12 — 15 mec mocie BKItoYe-
HUS YCTPOMCTBA B pabOTy B LIEJSIX BBISBICHHS U YCTPAHCHHS TPUPAOOTOUHBIX OTKA30B, BOSHUKAIOIINX B
HAYaJLHBINA MTEPHOJ] IKCIUTyaTanuu. [Ipyu nepBoM npoduIakTHIeCKOM KOHTPOJIC TPOBOISATCS TIPOBEPKHU B
cootBercTBuu c 1. 9.3 (6, B, T, 1, K, U, I, M, P, T, Y).

9.6 IlpodunakTuyeckoe BOCCTAHOBJIEHUE IPOU3BOAUTCS HE PEKE OJHOTO pa3a B 3 rofa C LEIIbI0
IIPOBEPKU UCIIPABHOCTH YCTPOMCTBA U €ro LENei MOAKIYEHNs], COOTBETCTBUSA YCTABOK U XapaKTEPUCTHUK
MP5 3aganssiM 1 npoBepkr MP5 B niennom. [Ipu npodunakTrueckoM BOCCTaHOBJIEHUH TPOBOASTCS MPO-
BEpKH B cooTBeTcTBUU C 11. 9.3 (O, B, T, 1, XK, U, 1, M, II, P, C, T, ). VIcTIbITaHUE U30JISHUN TPOBOJUTCS
HanpspkeHueM 1000 B nepeMeHHOro Toka B Te4€HUE 5 ¢ WIM METAOMMETPOM MTOCTOSIHHOTO TOKa C BBIXO/I-
HbIM HanpspkeHneM 2500 B.

9.7 BHeouepeHast MpoBepKa MPOBOAUTCS MPH YACTUIHBIX U3MEHEHHUSAX CXEM WA PEKOHCTPYKITHH
YCTPOMCTB peieiiHOM 3amuThl U aBToMaTtuku (P3A), mpu He06X0IMMOCTH U3MEHEHHS! YCTaBOK MITU Xapak-
TepucTUK MP, a Taxke U1sl ycTpaHeHuUs! HE1I0CTaTKOB, 0OHAPYKEHHBIX IPU IPOBEACHUH OIPOOOBAHMUS.

9.8 [locneaBapuiiHas mpoBepKa BIMOJIHACTCS JUIs BBISCHEHUS IPUUUH OTKa30B (PyHKIIMOHUPOBA-
HUS WIN HESCHBIX JelcTBUI ycTpoiicTB P3A.

9.9 BHeouepenHas u nocieaBapuifHasi IPOBEPKHU MPOBOASTCS MO IPOrpaMMam, COCTaBICHHbBIM
ciyx00i1 P3A, yTBep:K1EHHBIM ITaBHBIM MHXXEHEPOM MPEIPUSITHSL, SKCILTyaTupytouiero MP5.

TepmuHan sawmTbl aHeproobopygosaHua MP5, MO 50 86 www.bemn.by
OAOQO «benanektpomoHTaxHanaaka», MuHck upr@bemn.by


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

10 PEKOMEHJAIIAU IO PACUETY YCTABOK U 11O OPTAHU3AILIUA
ABTOMATHUKHU TEPMHUHAJIA 3AIUTHI SHEPT'OOBOPYJIOBAHUSA MPS 110 50

10.1 PexomeHAganuu MO PpacyeTy YCTABOK MAKCHMAJIbHOI TOKOBOH 3amMTbI JIUHMIA

10.1.1 Pacuér TokoB cpadaTbIBaHis HEHANPABJIEHHOH MaKCHMAJILHON TOKOBOIi 321U THI
MT3)

Pacuer ycTaBOK CTymeHYaThIX TOKOBBIX 3alllUT PEKOMEHIYeTCs Ha4MHATh C Hauboliee YyBCTBU-
TEJIBHOM CTyneHu, T.e. MT3.

Tox cpadaTbiBanusi MT3 BbIOupaeTcs O TPEM yCIOBHSM:

- HecpabarbIBaHMs 3alUTHl 2P3 npu cBepXTOKaX MOCI€aBAPUIHBIX MEPErpy3okK, T.e. MOce OTKIIIO-
YCHHUSI KOPOTKOTO 3aMbIKaHUs Ha TpeAbLIyIieM dieMenTe (pucyHok 10.1);

2p3 g2 1P3 m /
¥

e
nocaeayw wuH il npeaALAYWHA

Pucynok 10.1 — Pacuérnas cxema Jj1st BBIOOpa yCTaBOK peteiiHoi 3anmTs (P3)

- COTJIaCOBaHMS YYBCTBUTEIHLHOCTH 3aIUT MOCIEAYIONIET0 U npeapiayiero snementos (JI2 u JI1 na
pucynke 10.1);
- obecreueHus TOCTATOYHOM YyBCTBUTENbHOCTH npu K3 B KOHIIE 3amuiiaeMoro sieMeHTa (oc-
HOBHAs 30HA) U B KOHIIE KKIOTO U3 IPEIbLIYIINX JIEMEHTOB (30HBI JATBHETO PE3CPBUPOBAHMS ).
[To nmepBomy U3 3TUX ycinoBui Tok cpabarsiBanuss MT3 Ha JI2 BeIOMpaeTcs MO BBIPaKEHUIO:
_ kH 'kc317 I (1)

I Cc.3 k pab.maxc
B

rae K — ko3 hunmeHT HaaeHOCTH HecpabaThIBaHUS 3aIUThI (pekomendyemces npunumams Ky =1,1);

ks — ko3 durmeHt Bo3Bpara MakcuManbHbIX perne Toka (Kp=0,95);

Kcan — xoaddunmeHT camozamycka Harpy3ku, OTpaKaroLIUil yBenuueHne padodero Toka lpagvaxe 32
CYET OJHOBPEMEHHOI'O IyCKa BCEX TEX JJIEKTPOJBHUIATENEH, KOTOPBIE 3aTOPMO3MWINCH NP CHUIKEHUN
HaIpsKEHUS! BO BpeMsI KOPOTKOI0 3aMblKaHus. [Ipu OTCYyTCTBHM B COCTaBE Harpy3KH JIEKTPOJBUTATE-
neit HanpsbxkenueMm 6 kB u 10 kB u npu Bpemenu cpabatsiBanust MT3 Gomnee 0,3 ¢ MOKHO NMPUHUMATh
3Hauenus Kesm>1,1+1,3.

MakcumanbHbie 3HAYCHUS KOI(PQPHUIIMEHTa camo3amycka Mpy 3HAUYMTEIBHOW JI0JIe SJEKTPOJIBUTa-
TEJbHON Harpy3Ku OINpPEAEISIOTCS PacueTOM il KOHKPETHBIX YCIOBUN, HO 00s13aTENIbHO NMpHU Haubosee
TSKEJIOM YCJIOBUHU MYCKa MOJHOCTHIO 3aTOPMOXKEHHBIX AJICKTPOBUraTEIeH.

[To ycnoBuio corfacoBaHus YyBCTBUTEIBHOCTH 3aIUT MOCIEAYIOMIETO (3alUIIAEMOro) U Mpeibl-
JYIIUX 3JIEMEHTOB TOK cpadaThIBAaHUS MOCIEAYIOMIEH 3aIUTHI lc3.nocr. BBIOMPAETCS 110 BHIPAXKEHHIO:

kH c n N-n
- k— Z Ic.3.npe().,4ml<c(n) + Z I pab.maxc(N-n) |1 2)
P 1 1

rie KH.c — k0ahGunmeHT HaIe)KHOCTH COTTIaCOBAHUSI, 3HAUYCHHST KOTOPOT'O 3aBHCAT OT THIIA TOKOBBIX pejie
npunumaromes 6 npedenax om 1,1 npu coenacosanuu 3auwum ¢ MUKPONPOYECCOPHbIMU pele, pele mund
PT-40, PCT u m.n. oo 1,3+1,4 npu coenacosanuu 3awum c peie npsamozo oeticmaus muna PTB;

Kp — kO3 GuUIEHT TOKOpacpeaeaeHHs, KOTOPBIA YYUTHIBACTCS TOJBKO MPU HATWYUH HECKOJIbKUX
MCTOUYHUKOB MMUTAHUS, a IPU OJTHOM HUCTOUYHHKE MUTAHUS paBeH 1;

|, peo naxc(ny — HAMGOTIBINASL W3 TEOMETPHYECKMX CYyMM TOKOB CpabGaTHIBAHHMS MAKCHMATbHBIX

TOKOBBIX 3AIIUT MapalIeIbHO Pa0OTAIOIMX NPEIbIAYIINX dIeMeHTOB N (cMm. pucynok 10.2); npu pas-
HUIIE MEXy yrilaMu (a30BOro CABUra HAIMPsLKEHUS M TOKA IS BCeX MPEbIIYIIUX 3JIEMEHTOB N He Goliee
50 rpagycoB 1OMyCTUMO apu(METHYECKOE CIOKEHNE BMECTO T€OMETPUUYECKOTO;
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N-—n
z Ipa6.MaKc(N—n) — TIeOMCTpUYCCKasd CyMMa MaKCUMAaJIbHbIX 3HAYCHUHN pa60q1/1x TOKOB BCCX NPEABI-
1

nayuux 35eMeHToB (N), 3a HCKIIOYEHHEM TeX, C 3alUTaMH KOTOPBIX MPOU3BOIUTCS coriacoBanue (N);
IpU IPUMEPHO OJTHOPOJHON HArpy3Ke JAOMYCTUMO apu(PMEeTHYecKoe CII0KEHUE BMECTO F€OMETPUUYECKOTO,
YTO CO3Ja€T HEKOTOPBIN PACUETHBIN 3a1mac.

Pucynoxk 10.2 — Cxema 31eKTpHUECKOM CeTH C MapajuieIbHO paboTAIOMUMHK MTPEABLTYIIIMA
1eMeHTaMu 3, 4 1 5-7, osICHSIOILAst yCIIoBHeE (2) COracoBaHUs 4YyBCTBUTEILHOCTH MAKCUMAIIbHbBIX
TOKOBBIX 3alIUT NOCIEAYIOIUX U MPEAbIIYIINX HIEMEHTOB

Hampumep, mis xaxmoir w3 mpenpinymmx auHui 2-7 (pucyHok 10.2) 3HaueHust pabodero Toka
Ipa6.maxc=100 A; TOK cpabaTbIBaHUs y 3aLUT JUHUHN 2-7 TakKe OJUHAKOB:
n lc3=300 A
Torna z Ic,3,npea_(nMaKCI/IMaHLHO IS JIUHAN 5-7:
! n 3

z Ic.s.npe().,\mkc(n) = z Ic.a.npe().,waxc(B) =3-300=900 A’
1 1

N-n
COOTBETCTBEHHO z | 6 siare(n—n) PACCUMTBIBAETCS JUIst IMHUH 2-4:
1

N-n 6-3
Z Ipa6.,waz<c(N—n) = z Ipa6.,wm<c(6—3) =3-100=300 A.
1 1

Tox cpabGarbiBaHHS MaKCUMaJbHOW TOKOBOM 3alIMTHI MOcienyromel Juauu 1 no ycnosuio (2)
npu Knc = 1,1 momkeH ObITh

lc.s >1,1 - (900 +300) > 1320 A

W3 nonydyennsix no BeipaxkeHusM (1) u (2) 3HaueHuN TOKOB cpabaThbIBaHUS 3alIUTHl BHIOWpAETCS
HanOoJbIIIee, a 3aTEM OlpeeNsieTCst TOK cpabareiBanus pene Icp. (ycTaBka 1o ToKy):

lep =lcs Kex (3)

rae lc3— Tok cpaGaThiBaHus 3aIUTHI, A (IEPBUYHBIN);

Kcx — k03 uimeHT cXeMbl, MOKa3bIBAIOIIMN BO CKOJIBKO pa3 TOK B pelie OOJIbIIe, YeM TOK BO BTOPHY-
HOM O0OMOTKe TpaHc(opmaTopa TOKa MPU HOPMAIBHOM CHMMETPHYHOM DPEKHMME PabOThI 3alUIaeMOro
DJIEMEHTa, MPU CXeMaxX BKIIOYCHUS U3MEPHUTENBHBIX peie Ha (a3Hble TOKH (IMOJHAs W HETMOoJHas
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«3B€371a»), 3HaU€HUe 3TOro kKodpuuneHta paBHo 1, a 1 cXeM, Ijie U3MEpUTEIbHbIE pelle BKIIIO-
YeHbI Ha Pa3HOCTh (Da3HBIX TOKOB (HAIpUMEpP «TPEyrojJbHUK») paBHoO 1,73;

VYcTaBKyU 3alUT OT MOBBIIEHHUS TOKA lycr BBOAATCS B YCTPOHCTBO B OTHOCHUTENBHBIX €AMHHIAX IO
OTHOUIEHUIO K HOMUHAJIbHOMY IIEPBUYHOMY TOKY TpaHchopmaTopa Toka lnom:

I
__lcp
| = (4)
HOM
Onenka 3 (PEeKTUBHOCTH 3aIIUTHI TPOU3BOAUTCS C TOMOIIBI0 KOA(P(PUIIMEHTa YyBCTBUTEIBHOCTH
Kays:
yB-

|
K — _ p-mun , (5)

uye I
c.p

rae |p.Mym — MUHHUMaJIbHOC 3HAYCHHE TOKA B PCJIIC ITPU HAUMCHEC 6JIaFOHpI/I$ITHBIX YCIIOBHAX, A.

[Tpu onpeneneHny 3Ha4EHUSI TOTO TOKa HEOOXOIMMO YYHUTHIBATh BHI U MecTo K3, cxemy BKiIroUe-
HUS U3MEPUTEIbHBIX OPraHOB 3alIUThI, a TAK)KE PeallbHO BO3MOXKHBIE MHUHUMAJIbHBIE PEKUMBI paOOTHI
MUTAIOIEH SHEPrOCUCTEMBI, ITPH KOTOPHIX TOKK K3 MMEIOT HauMeHbIIIee 3HAYCHHUSI.

MunumaneHble 3HaYeHHs KOA((ULIMEHTa YyBCTBUTEIBHOCTH 3aIUT JOJDKHBI OBITH HE MEHEE YeM
tpebyercs [1YD. Hampumep, uisi MaKCHMaIbHONW TOKOBOM 3aIllUTHl OHU JOJDKHBI OBITH HE MeHee 1,5 mpu
K3 B ocHOBHOI 30H€ 3amiuThl 1 0Kk0j10 1,2 mpu K3 B 30HaX JanbHEro pe3epBUpOBaHUs, T.€. HA MPEAbIIYIIUX
(HMKECTOSIIIIMX ) DJIEMEHTAaX.

10.1.2 Bri0op BpeMeHnu cpadaTbIBaHUs U BPeMSTOKOBOI xapakrepuctuku MT3

Beinepkka BpeMeHU 3amuThl nocienyrouiei suauu JI12 (pucynok 10.1) BeiOupaercst Gombiei,
YeM Y 3allUT OPeAbLIYLINX 3JIEMEHTOB, Harpumep, JuHuu JI1:

tC.3.1'IOCII: tC.S.l’lpell.-I- Ata (6)

rac At— CTYIICHb CCJICKTUBHOCTHU UJIN CTYIICHb BPCMCHHU.

3naueHue At onpeernsiercs o Gopmyrie:

At = to.M.+tp.nocn.+tp.npeu.+t3an ) (7)

rae o — MonHoe Bpems oTkiIoueHns K3 BrikitouaTesieM OT 1oJIauM ONepaTUBHOIO TOKA Ha 3JIEKTpoMar-
HUT OTKJIFOUEHUS JI0 OKOHYAHUS TallleHus 1yrH ¢ yuéToM pazopoca o Bpemenu +10 %;
tp.nocn. U tp.mper. — BpEMEHA paz0dpoca 3aluT, OCASAYIOUIEH U MpeabayIen
(Bpems pa3dpoca 11 yerporctB 500-i cepun t,=50 mc);
tsan — BpeMs 3amaca.

HenocraTkoM MakcHUMaTbHBIX TOKOBBIX 3aIllUT SIBISETCS «HAKOIUICHUE) BBIIEPKEK BPEMEHH, OCO-
OCHHO CYIIECTBEHHOE ]ISl TOJIOBHBIX JICMEHTOB B MHOTOCTYIIEHYATHIX AJIEKTPUUYSCKUX ceTsaX. [Ipumene-
HUe 0oJiee TOYHBIX [U(PPOBBIX pelie MO3BONSIET CHU3UTh CTYNEHU CENIEKTUBHOCTH. /{15 3aujum Ha yCTPOM-
ctBax MPS5S moorcno npunumams cmynenu cenexkmusnocmu At=0,15+0,2 ¢ (npu ycrosuu, umo Ha 6cex
CMEJHCHBIX TUHUAX UCNOLb3YIOMCA NOOOOHbIE pelle C He3a8UCUMBIMU BPEMAMOKOBLIMU XAPAKMEPUCTNIUKAMU
U OOHOMUNHbLE BLIKTIOYAMENU,).

Ilpu coenacosanuu mepmunana 3auumsl 3Hep2oobopyoosanus MP5 ¢ 3awumamu, ucnons3youju-
mu pene PB u OB-110 u 120 (npedenvt usmepenuti 1,3 u 3,5 C) unu ¢ 3auwumamu, umerouwumu noaynposoo-
HUKOBble OP2aHbl BblOEPIHCKU 8peMerU, npuHumaemcs 3uaverue At = (0,3+0,4) c.

Ilpu coenacosanuu epemamorkogvlx xapakmepucmuk ycmpoiicme MP5 ¢ xapaxmepucmuxamu
npeooxpanumenetl pekomMeHOyemcs npuHumMams cniynensv cenexmusnocmu 0,4 c. /[na sawum ¢ sanekmpomexanu-
YeCKUMU pelle, UMEIOWUMU 3A8UCUMYIO XAPAKmepucmuxy epemenu cpabamoisanus, At=0,5 ¢ (PT-80, PT-90) u
At=0,7 ¢ (PTB).
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B psge ciydaeB CyliecTBEHHOE CHHM)KEHHE BpeMeHM oTkiIroueHus K3 mocruraercss myrem uc-
MOJIb30BaHMS TOKOBBIX 3alIUT ¢ OOPATHO3aBUCHUMBIMHU OT TOKa BPEMSATOKOBBIMHU XapakTepucTukamu. [Ipu
OJIHOM U TOM e 3HaueHuu Toka K3, mpoxoasiero yepes ABe CMEXHbIE 3aIIUTHI C pa3HBIMU TOKaMH cpa-
0aThIBaHMS, 3TH 3AIIUTHI UMEIOT Pa3IMYHOE BpeMs cpadaThIBaHUS MO MPUYMHE PA3HOW KPATHOCTH TOKA
B UX M3MEpPUTEJIbHBIX OpraHax. Mcnonb3oBanue 0OpaTHO3aBUCUMBIX BPEMSATOKOBBIX XapaKTEPUCTHUK
MPS5 mo3BosieT aydle corjiacoBaTh BpeMsl IEUCTBUS MOCIEAYIOUIEr0 TePMUHANIA 3aIUT YHEProodopy10-
BaHust MP5 ¢ npeapliyuM 3alUTHBIM YCTPONUCTBOM C 3aBUCUMOM BPEMSITOKOBOM XapaKTEPUCTUKOM.

I'paduku 3aBHCUMOI BpEMITOKOBON XapaKTepUCTUKA MpuBeaAeHbI Ha pucyHke 10.3.

[Ipu BBIOOpE 3alIMTHI C 3aBUCUMOM OT TOKAa BBIIEPXKKOW BpeMEeHH, BpeMs cpabaTbiBaHUS tcp, MC,
omnpezensercs GopMyIIoi:

_ 10k (72)

I ,
6X
T 0,6
a
riae K — koappuiueHt, xapakTepu3yroIuil BUI 3aBUCHMOM XapaKTePUCTHKH
(mpuaumMaet 3HadeHus ot 0 1o 4000);
lex - BXOZIHOI (ha3HBIN TOK YCTPOMCTBA;
lcp — BeIMUMHA TOKA YCTaBKU 3aBUCUMOM OT ToKa cTynmeHu MT3.

p

3aBucumMas BpPEeMATOKOBas XapaKTepucTuKka
20 T
18
16
14
12
8 l \ 11|
\ 1" e
N |1
\ _———-——
LA N ] k=800
N S =
\—-——— §\§§ _________-—-—'—_
2 \\\ ~—— ——— =y
(0]
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Vicp

Pucynok 10.3 — I'paduku 3aBuCcUMON XapaKTepUCTUKU

Baxno! 1 npaBWIBLHOIO ONpee/ieHUs] HANIPABJICHUs He00X0AMMO 3aJaBaTh YCTABKY IO
BpemMeHH He meHee 10 mc.

10.1.3 Yckopenne MaKCHMAJILHOM 3aIIUTHI PH BKJIIOYEHHH BHIKJIIOYATES

B ycrpoiictBax MP5 mpenycmarpuBaeTcsi yCKOPEHHE MAaKCHUMAaIbHOM 3aIlUTBl MPU BKIIOYEHUU
BBIKJTFOYATEJIS.

Cornacuo ITYD 3amuty 1nienecooOpa3Ho yCKOPSITh, €CJIM BbIIEP’KKa BPEMEHU MaKCUMaJbHOU 3a-
muThl npesbimaer 1 c. Kakux-nubo MomoNMHUTENbHBIX pacyeToB Uil 0O0OCHOBaHHS BO3MOXXKHOCTH BBOJIA
yckopeHus He Tpebyercs. Bwidepowcka 0,5 ¢ obecneuusaem omcmpouky yCKOpsAeMOU CMYNeHu om 6cex
nepexoonvlx npoyeccos. JJocmamouHvbiM 8pemeHem UCHONb308AHUs OAHHOU DYHKYUU ONsl OnpeoeneHus.
BKNIIOYEHUS HA KOPOMKOE 3aMblKAHUE MOJICHO cuumamy 1 c.
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10.2 PexomeHaanuu mo pacyeTry yCTaBOK TOKOBBIX OTCEeYeK
10.2.1 PacueT TOoKa cpadaTbIBAHMS CeJIEKTUBHOM TOKOBOI 0TCeYKH 0e3 BbIIEP:KKH BPpeMeHH

CeneKTUBHOCTh TOKOBOI OTCEYKHM MIHOBEHHOTO JEWCTBUSA 00ECIeunBaeTcsi BHIOOPOM €€ TOoKa cpa-
OarbiBaHUs lco OONBIIMM, YeM MakcUManbHOE 3HaueHUE TOKA K3 livaxc MPU MOBPEKICHUH B KOHIIE 3a-
nuiaeMon JuHuM ektpornepenadn (Touku K3 u K5 Ha pucynke 10.4) unu Ha ctopone HH 3ammmrae-
MOT'0 TOHMXKAIOIIET0 TpaHchopMaTopa:

Ic.o 2 I(H 1 (8)

Kosgppuyuenm naoéacrnocmu Kn 0ns mokoswix omceuex 6e3 8bl0epiucKu 6pemeHu, YCmaHoGIeHHbIX
HA TUHUAX J]IeKMponepeoadu u NOHUNCAIOWUX MPAarHchopmamopax, npu ucnoav3oeanuu ycmpotiicmes MPS,
Modicem npuHumamucs 8 npedenax om 1,1 0o 1,15.
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Pucynox 10.4 — IIpumep rpaduaeckoro onpeaesieHus 300
JEICTBUSA OTCEUEK HA JIMHUSX NIEKTPONEpeIadn

[Ipu ompexnenennn MakcUMalbHOTO 3HaYeHUs1 Toka K3 mpu moBpexIeHUH B KOHIE JTUHUU DIIEK-
Tponepenaun HampsbkeHueMm 35 kB u Hmke paccmatpuBaetcs Tpéxdaznoe K3 mpu pabore nuraromieit
SHEPTOCHUCTEMBI B MAKCUMAIILHOM PEKUME, MPH KOTOPOM IJIEKTPUYECKOE COMPOTUBICHNUE dHEPrOCUCTE-
MBI SIBJISIETCSI MUHUMabHBIM. OrmipeneneHne MakCuMalbHOTO Toka Tpéxdaznoro K3 3a Tpanchopmaro-
pPOM C peryIMpOBaHHEM HAaMpPsDKEHUS HEOOXOAWMO MPOU3BOJIUTH TMPU TAKOM IMOJIOKEHUHU PETYIsTOpa
HaTPsDKEHHS, KOTOPOE COOTBETCTBYET HANMEHBIIIEMY COTIPOTHBIICHUIO TpaHC(hOpMaTopa.
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Pucynoxk 10.5 — Xapakrepubie Touku K3 17151 pac4eToB TOKOBBIX OTCEUCK HA TIOHIKAIOIIHX
TpaHcopMaTopax 1 OJIOKaxX JUHUSA-TpaHCHOPMATOP

Kpome oTcTpoliku TOKOBOW OTCEYKH OT MakcHUMainbHOro 3HaueHus Toka K3 mo ycnosuro (10),
HeoOxoaumMo obecneunTh €€ HecpabarbiBaHue npu Opockax Toka HamarHuuuBaHus (BTH) cuioBbix
TpancGopMaTopoB. ITU OPOCKU TOKA BOSHUKAIOT B MOMEHT BKIIFOUEHHUS TOJ] HANPSIKEHUE HEHATPYyKEeH-
HOTO TpaHc(hopMaTopa U MOTYT B TIEPBBIE HECKOJIBKO NIEPHOOB MPEBHINIATh HOMUHAIBHBINA TOK TpaHCc(op-
maTopa B 5-7 pa3. OnHako BbIOOp TOKa cpabaThIBaHUs OTCEUKU TpaHchopMaTopa Mo yclnoBHio (8) Kak mpa-
BUJIO, 00ECIIEYNBAET U OTCTPOIKY OT OPOCKOB TOKA HAMarHUYMBaHUSL.

IIpu pacuere TOKOBON OTCEUYKM JIMHMM SJIEKTPOIEpeNayd, MO0 KOTOPOH MUTAETCS] HECKOJIBKO
TpaHcpopMaTopoB, HEOOXOIMMO B COOTBETCTBUHU C ycijoBHeM (8) obecrieunTh HecpabaThIBAHUE OTCEYKHU
npu K3 3a xaxapiM u3 TpaHchOpMaTOpOB Ha OTBETBICHUSAX OT JIMHUU (€CITU OHU MMEIOTCS) M JOTIOJIHH-
TEJIbHO TPOBEPUTH HAJEKHOCTh HECpadaThIBaHUSI OTCEUKHU IMPU CYMMapHOM 3HAu€HUM OpPOCKOB TOKa
HaMarHUYMBaHUS BCeX TpaHC(HOpMATOPOB, MOAKITIOYEHHBIX KaK K 3alIMIAeMON JTMHUH, TaK U K TPEAbIIY-
MM JIMHUSAM, €CJIM OHU OJTHOBPEMEHHO BKJIIOYAIOTCS 0] HANpsKeHUeE. Y CIIOBUE OTCTPOMKHU OTCEUYKHU OT
OpOCKOB TOKa HAMarHMYKMBaHUS TpaHC(HOPMATOPOB UMEET BUJ:

IC.O > kH Z IHo,w.mp’ (9)
rac Z IHo,w.mp — CyMMa HOMMHAQJIBHBIX TOKOB BCEX TpaHC(l)OpMaTOpOB, KOTOPBIC MOIr'yT OJHOBPEMCHHO

BKJTIOYATKCS MO]1 HAIIPsKEHHE TI0 3alIUIIaeMOi JINHUH,
kn - k03 unueHT HaAEKHOCTH, 3HAYEHHUE KOTOPOTO 3aBHCHUT OT BPEMEHH CpabaThIBaHHMs TOKOBOM
orceukd (KH=b).

B ycmpoiicmeax MPS5 necpabamwvisanue menogennou cmynenu npu BTH mpancgopmamopos
Modcem 0becneyusamovcs:

- aubo esedenuem nedonvuiol sadepacku (0,1 ¢), moeoa Ku 6 svipasicenuu (9) mosxcem npuru-
Mamucsi pagHvim 354,

- JUOO NYMEM UCNONILI0BAHUS CEYUATIbHO20 NEPEKTIOYAMeNs, ¢ NOMOUWbIO KOMOPO20 MOiC-
HO obecneuums npu 6KIAIOYEHUU TUHUU ABMOMAMUYECKOe YOBOEHUe YCMABKU OMCeUKY N0 MOKY, Npu IMoMm
6 svipasicenuu (11) cnedyem yuumvlieams auwib NONOBUHY CYMMbl HOMUHATILHBIX MOKO8 8CEX MPAHC-
Gopmamopos.

[Ipn HE0OXOAUMOCTH MOKHO UCIOJIB30BAaTh 00a MEPOIPUATHS, T.€. HEOOJbIIOE 3aMeIJICHHE U aB-
TOMAaTUYECKOE YJBOCHHUE YCTABKH IO TOKY.

Ha muamsix 10 u 6 kB ¢ TpancdopmaTopamMu Ha OTBETBJICHHIX, KOTOPBIC 3AITUIIAIOTCS TIJIaBKUMH
npenoxpanurensmu (Hanpumep, tumna [IKT-10), B ycnosuu (8) 3HaueHUE |y maxc JTOTKHO COOTBETCTBO-
BaTh TOKY Tpéxdaznoro K3 3a Hanbosnee MomHbIM 13 TpaHchopMaTopoB. Jlamee cieayeT onpeaeuTh BpeMs
TUTABJICHUSI BCTABOK MPENOXPAHUTENICH ATOTO TpaHchopmaTopa npu pacdyeTHoM Toke K3, paBHOM TOKy
cpabaTbhIBaHMsI OTCEYKH, BBIOpaHHOMY M3 ycioBuid (8) u (9). g yuéra A0mycKaeMoro CTaHIapTOM pas-
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Opoca BpEMSTOKOBBIX XapaKTepHCTHK TiaBkux npenoxpanuteneit [IKT ciemxyer 3HadueHHE 3TOro TOKa
yMeHbIIUTH Ha 20%:

Ipac - |c0/1,2

Ecnu Bpems mnaBnenus t; < 0,1 ¢, To oTceuka ¢ TaKuM TOKOM cpabaThIBaHUSI MOXKET ObITh HCIIOIB30-
BaHa, HO IpYU yCJOBUH, YTO 3aILUIIAEMasi JIUHUS UMEET YCTPONCTBO aBTOMATUYECKOI0 IIOBTOPHOT'O BKIIIOYE-
Hus (AIIB). Ecim t: > 0,1 ¢, To cieayeT b0 yBETUYUTh TOK cpabaThIBaHUSI OTCEYKH JIO TaKOTO 3Ha-
YeHHs, IPU KOTOPOM OOECIeYMBAETCs pacCIlIaBJIeHUE BCTAaBOK MPEJOXpPAaHUTENCH 10 MOMEHTa OT-
KITIOUCHHSI 3aIuIaeMoi TuHuM (T.€. He 6onee 0,1 ¢), 100 yBemTu4IHTh BpeMsi cpabaThIBaHUS OTCEUKH.

VYCTaBKM 3alUT OT MOBBIIIEHUS! TOKA BBOJSTCS B YCTPOMCTBO B BHJI€ 3HAUEHUI, PACCUUTAHHBIX IO
dopmynam (3) u (4).

UyBCTBUTENBHOCTh TOKOBBIX OTCEUEK OLIEHUBAaETCS KO3(PHUUNEHTOM YYBCTBUTEIHHOCTH,
TpeOyeMble 3HAaUCHUS KOTOPBIX yKa3ansl B [IY D, a Takxke MPOTSHKEHHOCTHIO 3aIUINAEMON YaCTH JIMHUU
anektponepenadu. KoapdunpueHt 4yBCTBUTEIBHOCTH ONPEEISETCS M0 BhIpakeHUIo (5).

JI7i1 TOKOBBIX OTCEYEK, YCTAaHABIMBAEMBIX HA MOHIKAIOIIUX TpaHc(hopMaTopax M BBITTOJHSIIOIINX
GYyHKIUM OCHOBHOW OBICTPOJICHCTBYIONIEH TOKOBOW 3aIIMUTHI (IpU OTCYTCTBUU qudepeHnnanbHoml
3aIUTHI), YyBCTBUTEIBHOCTH ONPEEISETCS 0 TOKY Hanbosiee HeOIaronpusTHOTO BUIa TTOBPEKACHHUS
— Kak npaBuiio, nByx¢asnoro K3 Ha BeiBogax BH tpanchopmaropa (touka K2 na pucynke 10.5) B mu-
HUMAaJIbHOM, HO PEalbHO BO3MOXKHOM PEKHUME PadOTHI SHEPrOCHCTEMBI. 3HaueHHe KOd((HUIMEHTa TyB-
CTBUTEIBHOCTH JIOJKHO ObITh 0K0J0 2,0. Takue sxe TpeOoBaHMs CYIIECTBYIOT JIJIsi TOKOBBIX OTCEYEK Ha
OJyroKax JIMHUSA-TpaHchopMaTop.

JlJi TOKOBBIX OTCeuek 0e3 BBIIEP>KKH BPEMEHH, YCTAaHABIMBAEMbIX Ha JIMHUSAX DJIEKTpoIepeaadn
U BBITTOTHAIOMUX (QYHKIIUU TOTOJHUTEIbHBIX 3amuT (pucyHok 10.4), koaduimeHT 9yBCTBUTEIBHO-
CTHU JIOJKEH ObITh okoiio 1,2 mpu K3 B MecTe ycTaHOBKHM OTCEYKH B HanOoJee OJaronpusTHOM 10 yCIo-
BUIO YYBCTBUTEIILHOCTH PEXKHUME.

s ouenku 5P heKTUBHOCTH TOKOBOW OTCEYKH, YCTAHOBJICHHOMN Ha JIMHUU JJIEKTpOIepenayu,
IIOJIE3HO OIPEACIUTh 30HY IEMCTBUSA OTCEYKH B IPOLEHTAX OT BCEW UIMHBI JUHUU. [IpoTskEHHOCTH
30HBI JIEHUCTBUS OTCEYKU 3aBUCUT OT XapaKTepa U3MEHEHHUs PACUETHBIX 3HAUEHHUM TOKa MPH MEepPEMEIICHUN
touku K3 Bronp 3amumiaemont inauu. [lo HeckonbkuM 3HadeHusIM Toka K3 cTpoutcst kpuBas criaga Toka
(pucynok 10.4). MoryT ObITh TOCTPOEHBI IBE KpHUBBIE: s TpEXPasubix K3 B MaKkCHMaIbHOM PEKHUME
paboTel 3HEprocuctemsl U s aByx(da3upix K3 B MunumansHoM pekume. CreayeT yduThIBaTh, YTO TI0-
TPeIIHOCTh TpaHCPopMaTopa TOKa He JoKHA mpeBbiath 10%, ¢ yBeTMYeHHEM MOTPEHIHOCTH TpaHC-
(opMaTOpOB TOKA 30HA IEUCTBUS OTCEUYKH YMEHbILIAETCS.

10.2.2 Otceuka ¢ BbIIEPKKOIi BpeMeHH Ha JUHHUAX dJIeKTponeperayu

Hebonpimast BeIIEp)KKa BPEMEHH MO3BOJISIET 3aJepiKaTh CpabaThIBAHUE OTCEYKU TOCIIETYIONIeH JIn-
oM (JI1 Ha pucynke 10.4) npu K3 na nmpenpiaymeit nuaun JI2 nus toro, utoObl ycmena cpaboTaTh
MTHOBEHHAs OTCEUYKa MOBPEXAEHHOM siuann JI2. [{1s1 oTceuku ¢ HeOOIBIION BRIIEPKKON BPEMEHU MOKHO
BbIOpATh 3HAUYUTENBHO MEHbIIIee 3HAaUCHUE TOKa cpabaThIBaHUS MO CPAaBHEHUIO C TOKOM CpabaThIBaHUS
MTHOBEHHOI OTCEYKH 110 HECKOJIBKUM MPUINHAM.

Beinep:kka BpeMeHH OTCEUKU pacCUUTBHIBACTCS CIEAYIOIMM 00pa3oM:

tC3(TOB) = tc3(m) +At, (10)
e tcg(m) - BpeMsi cpadaThIBaHUS OTCEUKH 0€3 BBIIEPKKH BPEMEHU;

At - CTyTIEHb CEJICKTUBHOCTH.

Toxk cpabarbeiBaHMsI IO BEIpaXKEHHUIO (8) BBIOMpaeTCsi U3 YCIOBUS OTCTPOMKHU OT TokoB mpu K3 B 6o-
Jee yAIEHHBIX TOYKax, Hampumep npu K3 B KOHIE 30HBI JEHCTBUS MTHOBEHHOW OTCEUYKH MPEIbIAYIIEH
muaun JI2 (pucynok 10.5), mpu K3 3a Tpanchopmatopom npuéMHON MOACTAHIMM UM TPaHCHOPMATOPOM
Ha OTBETBJICHUH 3alIMIIAEMOI JIMHUHU, UMesS B BHUJY, YTO TpaHcPopMaTropbl o0OpyI0BaHbI OBICTPOAEH-
CTBYIOIIMMHU 3alUTaMU. MOXHO BBIOMpATh TOK cpadaThIBAHUS OTCEUKU C BBIIEPKKOW BpEMEHH Ha Ioclie-
JYIOLIEH JIMHUM 110 BBIPa)KEHUIO (2), T.€. M0 YCIOBUIO COTIACOBAHMS YYBCTBUTEIBHOCTH C MTHOBEHHOM
OTCEUKOW Ha mpenplayieit muHun. [Ipumep kapThl ceeKTUBHOCTH NpuBeaEH Ha pucyHke 10.6.
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Pucynok 10.6 — PacuetHast cxema 1 KapTa CENIeKTUBHOCTH CTYIIEHYATHIX TOKOBBIX 3aIUT JTMHUH

Kak BumHO u3 prcyHka 10.6, IMCHHO CpeIHSIsl CTYICHb TPEXCTYIEHYATOH TOKOBOM 3amuThl (1>>)
MO>KET 3HAUUTENbHO YCKOPUTH oTKItoueHue K3 Ha nunuu.

B nomosnHeHne K 3TOMY HY)KHO OTMETHTb, UTO JJII OTCEYEK C 3aMeJIEHHEM He TpeOyeTcs BbI-
nojfHeHUus: ycnoBus (9) OTCTPOHKHU OTCEUYKH OT OPOCKOB TOKAa HaMarHMYMBaHUS TPaHC(HOPMATOpOB,
MIOCKOJIBKY 3TH TOKH OBICTpO 3aTyxaroT. Ha quHMsX ¢ TpaHcdopmMaTopamMu Ha OTBETBJICHHSX HPU BBINOJ-
HEHUU 3aIIUTHI TPAaHCPOPMATOPOB C MOMOIIBIO TUIABKKUX Ipefoxpanuteneit (Hanpumep, tTuna [IKT-10 wim
I[ICH-35) u npu K3 B TpanchopmaTope ceneKTUBHOCTh MEXKIY TUIABKHMHU MPEIOXPAHUTEISIMA U TOKOBOM
OTCEYKOM MUTAIOMIEH JIMHUM MOKHO 00ecneuuTh Oarofaps 3aMeIJICHUIO JeUCTBUSL OTCEUKH.

10.3 IIpumepsl pacuera padoyMX YCTABOK CTYNEHYATHIX TOKOBBIX 3aLUUT JIMHHIA OT MeK-
ay¢asubix K3

Cayuaii 1. Ha npensinymeii (Huxecrosiieit) nuaun JI1 ycTaHoBjeHa 3aliMTa ¢ HHIYKIIMOHHBIM
pene PT-80 ¢ 0O6paTHO3aBHCHMO# BpEeMSATOKOBO XapakTepucTikon (pucyHok 10.7) ¢ M3BECTHBIMH yCTaB-
KaMH, a Ha TIoCTeaAyIoIiel (BhIIECTOIIEeH) IMHUM 2 Ha/l0 BEIOpaTh 0OPaTHO3aBUCUMYIO XapaKTEPUCTUKY
MT3. IIpenmnonaoxxum, 4TO TOK cpabaThIBaHMs 3alUTHI 2 yxe BbIOpaH no ycioBusam (1), (2) u (5) u paBeH,
Hanpumep, 120 A (IepBUYHBIX).
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Pucynok 10.7 — Ilpumep coriiacoBaHust XapakKTepUCTUK ycTpoiicTB MP5S cepunt 1 TMCKOBOTO
uHayknuonHoro pene PT-80

3a pacueTHbIN TOK Uepe3 3alIUTy 2 MPUHUMAETCS CyMMa TOKOB: MaKCHMAaJIbHOE€ 3HaY€HHE TOKa
npu K3 B Havane npensiaymeit auaun 1 (200 A) mimoc TOK Harpy3kd HEMOBPEXJIEHHBIX MPEAbLIYIINX
auHui (20 A). Takum oOpazom:
I ..=200+20=220 A

pacu
Bpewmst cpabatsiBanus 3amuThl 1 npu K3 B Havane 3amumaemoi TMHUH (lkaae= 200A) onpenenser-
s TIO THTTOBOM Xapakrepuctuke peie PT-80 paBHBIM tc.51=0,8 ¢ (pucyrok 10.8). [Tpuammas At = 0,5 ¢, momy-
qaem, 4to Juist yetporictBa MP5 te;2=0,8 +0,5= 1,3 ¢ mpu lpaca = 220 A.
BeiOupaetcs koadhdunueHt K a1 XxapakTepUCTHKH 3alIUThl 2 B COOTBETCTBUHU C (HOPMYIIOi

(7a):
I acy
t,a( I” -06) 13.10° -(@—0,6)
k — c.32 — 120 — 160
10 10
o 3aBucumoctu (7a) cTpouM BpEeMATOKOBYIO XapakTepuctuky MPS.
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Cayuaii 2 otiuyaercst OT npeapiayniero ciaydasi 1 tem, yto B pene PT-80 3amutel 1 BBeaeHa B
neiicTBue "oTceuka" - SIEKTPOMArHUTHBIN 3JIEMEHT MTHOBEHHOTO JeicTBus (I>>) ¢ Tokom cpabartbiBa-
HUsA, B 2 pa3a 0OJIbIINM, YeM TOK cpabaThIiBaHUS MHAYKIHOHHOTO AmeMeHTa (lco=160 A)

2 T/B
I>
I>>
I>>>
220a | N12
10 xB
PT-80
| 1
= I>
I,=20A l 5>
I Jl1
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;2000"“’IWC
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Pucynoxk 10.8 — IIpumep cornacoBanus xapaxkrepructuk MP u pene PT-80 ¢ ucnons3oBanueM "otrcedkn'.

XapakTeprcTHKa 3aiuThl 1 mokazana Ha pucynke 10.8.
Onpenensem Bpems cpadbaTtbiBanust M T3 3amuThl 2 110 YCIIOBUIO:

tC.3.2 = tC.3.l+At:0,9 + 015: 154 C,

rae tcsr - BpeMs cpabarbiBanus 3auiuThl 1 npu Toke K3, paBHOM TOKy cpaOaTbIBaHUSI OTCEUKU B pelie
PT-80, T.e. 160 A (pucynoxk 10.8).
Koaddurment k onpenensercst mo popmyste (7a):

I acy
e (0 -08) 141010520 o)
k — c.32 — 120 :126
10 10
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Jlnisl cpaBHEHMsI TOKa3aHa XapaKTEPUCTHUKA 3alUThI 2 U3 MpeblIyniero ciaydas 1, koropas uaer
HECKOJIbKO BBIIIE (IITPUXIYHKTUpPHAs KpuBas 2'). CHUKeHHE BpeMeHU cpabaThIBaHUS MOCIENYIOIEH 3a-
IIATHI 2 TOCTUTHYTO B IaHHOM ciy4ae Onarojaps HaJU4UIO OTCeUKH ¢ tco = 0 ¢ y mpeapinyeil 3ammrel
1. Ho emé Gosnee 3HAaUNTENIbHOE CHU)KEHUE BPEMEHH cpabaThIBaHUS 3aIUTHI 2 JOCTUTACTCS TOCTPOCHHEM
JIBYX MJIM TPEXCTYIIEHYaTON TOKOBOM 3aIlUTHI.

Bribupaem Tok cpabaTbiBaHUs A OTCEUYKHU |>> 3amuThI 2 IO YCIIOBUIO (2) COTacoBaHMs C OTCEY-
KOH 3alUThI 1:

|

[Tpu BBIOpaHHOM TOKE CpabaThIBaHUS OTCEUYKA 2 OKa3bIBACTCSA HEIOCTATOYHO HAAEKHO OTCTPOCH-
Hol oT K3 B Hauasie npenpiaymieit uHuum JI1:

=x,, (I, +1,)=13-(160+20) =234 A

co2 —

o By
| 200

OO6bI4HO cunTaeTcss jgocraroyHbiM Kp>1,2. IToaTomy criemyeT BBeCTH HEOOJNBIIOE 3aMEUICHUE
JICUCTBHS ATOM OTCEUKH, BBIOPAB IO BhIpakeHHIO (8):

teor = teo + At =0+(0,2+ 0,3) = (0,2 +0,3) ¢

B ycrpoiictBe MPS nmeercs emé onHa oTceuka |>>>, s koTopoii cieayeT BblOpaTh TOK cpadarhl-
BaHUS 110 YCIOBUIO OTCTPOMKHM OT MakcuMaibHOro Toka K3 na JI1:

IC,0,3 2 KH . IK.MaKC = 1,3 : 200 = 260 A
XapakTepuCTUKHU 3alUT MoKa3aHbl Ha pucynke 10.8.

Cayuaii 3: Ha nuTatoiem snemenTe 2 (pucyHok 10.9) ycraHoBieHa MakcuMallbHas TOKOBas 3a-
IIMTa C HE3aBUCUMOW XapaKTEpHUCTUKOU C 3aaHHbIMU ycTaBkaMu: 600 A (mepBuuHbIX), 1 C.

Heo6xoanMo BeIOpaTh 00paTHO3aBUCHMYIO XapakTepucTuky MT3 yctpoiictBa MP5S Ha npenpiny-
nieit (Hmwkecrosimieit) munuu JI1, kotopas obecrnieunBasia Obl HEOOXOAUMYIO CEJIEKTUBHOCTH C 3aIMTON
MUTAIONIETO (BBIIECTOSIEI0) IeMEHTa 2.

CryneHb cenekTUBHOCTH At MexIy XapaKTEepHUCTHKaMM 3aluT 2 ¥ 1 JToKkHa obecreunBaTbes
npu Toke K3, paBHOM TOKY cpabaTbIBaHUs BBILIECTOSAIICH 3aIIUTHl 2 MUHYC TOK Harpy3KH HEMOBPEKIEH-
HbIX 1eMeHToB (puc. 10.9): Ik = 600 - 200 = 400 A.

Bpewms cpabGateiBanus 3amuThl 1 mpu 3ToM Toke K3 BbIOMpaeTcs o yCIOBUIO CEIEKTUBHOCTH:

t.,,=t..,—At=1-03=0,7¢c
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Pucynok 10.9 — IIpumep cornmacoBanusi 0OpaTHO3aBUCHUMOI XapaKTEpUCTHKH ycTpolicTBa MP5
Y HE3aBUCUMOM XxapakTepucTuku MT3 nmocienyromero sneMenTa

[Ipennosioxkum, 4To TOK cpabaThiBaHuA 3auIuThl 1 He O6onee 125 A. Jlns Hee onpenensercs 1o
dopmyite (7a) koaddurment K:

I)acq
tc.az'(ll —0,6) 0,7-103~(@—0,6)
k= c.32 — 1 5 =182
10 10

Kpugas 1 moctpoena na pucynke 10.9.

VYder BIUSHHS Harpy3Kd OYCHb Ba)KEH JUIsI 0OECIIEUEeHUs CEIEKTUBHOW pabOTHI 3aIuT ¢ 00paTHO-
3aBHCUMBIMU BPEMSATOKOBBIMH XapaKTEPUCTUKAMH, TaK KaK BpeMsi CpadaThIBaHUS 3TUX 3aIUT 3aBHCUT OT
3HAYCHMS MPOXOAIIETo Toka. Eciam Obl MBI HE yWiIM BIMSHHE TOKA HArpy3Kd HETIOBPEKICHHBIX JIMHUH
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(200 A B aTOM TIpEIMEPE), TO MOTJIH OBl OIITMOOYHO BBHIOPATh KOHTPOJIbHYIO TOUKY ¢ mapamerpamu 0,7 ¢ u
600 A u mocTpouTh XapakrepucTuky 1' (mrpuxosas jiuHus Ha pucynke 10.9). Oxnako npu toke K3, pas-
HOM 600 A, KOrJa MPUXOJUT B JACUCTBHUE 3amUTa 2 U cpabaTbiBaeT uepes 1 ¢, uepes 3amuty | mpoxoaut
He 600 A, a (600 - 200) A, T.e. 400 A. IIpu 3TOM TOKE BpeMsi cpabaTbIBaHUs 3alIUTHI 1 ¢ OMIMOOYHO BHI-
OpanHOU Xapaktepuctukon 1' Oyzaet 6omsee 1,1 ¢, 1 3ammTa MONPOCTY HE YCIeeT cpadoTaTh paHbIIE, YeM
3amuTa 2 (BbILIECTOALIAs).

10.4 PexomeHaannu Mo pacyéTy yCTABOK 3alIMTHI OT 3aMbIKAHUI HA 3eMJIIO

B anexTpuueckux cersax 6-35 kB, paboTaromux ¢ H30IMPOBAHHONW HEHTpablo, 3HAYCHUS
TOKOB OJiHO(a3HOoro 3ambikanus Ha 3eMiro (O33) HeBenukn. Oaaako O33 mpeacTaBISIFOT OOJIBITYIO Ormac-
HOCTh JIII 00OpYAOBaHUS AIEKTPUUYECKUX CeTeH W g Haxoasmmuxcs BOmu3u mecta O33 nmwoneit u
)KUBOTHBIX. B cBs3u ¢ 3tum llpaBuiia TEXHUYECKOW IKCIUIYaTALMU SJIEKTPUYECKUX CTAHLMN U CETer
TpeOyIOT B OJHUX CiIy4assX ObICTPO aBTOMaTtuuecku oTkiroyath O33, a B Apyrux - HEMEIJIEHHO MpHU-
CTyHaTh K onpezaeneHuto npucoeaunenus ¢ O33 u 3aTeM OTKIIIOYaTh €ro.

10.4.1 TpeGoBaHusi K 3aIMTAM OT 3aMBbIKAHUI Ha 3eMJII0 B ceTsX 6-35 kB

B mo0bIx pexxumax paboThl HEHTpanu nomyckaercs AeicTBue 3amuT oT O33 TONbKO Ha CHTHAM, 32
UCKJTIOUEHHEM TeX DJIEKTPOYCTaHOBOK, KOTOpbIE MUTAIOT TOp(hopa3paboTKu, Kapbephl, IIaXThl, CTPOUTENb-
Hble MexaHu3Mbl U T.1. Ha Takux oObekrax O33 cOmpoBOXKIAIOTCS BHICOKUMH HANPSIKECHHUSMHU TPU-
KOCHOBEHHUS U LIArOBBIMHM HAMPSKEHUSMHU, KOTOPbIE MOTYT ObITh MPUYMHON HecyacTHBIX ciydaeB. [lo-
ATOMY JIOJDKHA BBITIONHATHCS celieKThBHas 3ammrta o O33 ¢ IeficTBUEM Ha OTKIIIOUEHHUE TTOBPEKICHHOTO
npHUCcOeANHEHUs 0€3 BbIICPKKH BPEMEHH U €IlIe JOMOJHUTENIbHAS pe3epBHas 3allluTa, OTKII0YA0Ias Bce
MCTOYHUKH NMUTaHUsI (BBOBI) IMOICTAHIIMU ¢ HEOOIBIION 3aaepxkkoi (okoio 0,5 ).

[Ipu neficTBUM 3alIUTHI HA CHTHAJI MEepPCOHAN 00s3aH HEMEUICHHO MPUCTYIUTH K OMPEAETICHUIO
npucoenuHenus ¢ O33. [Ipyu HanUuMK CENEeKTUBHOM 3alUThHI HAa JIMHUSAX 3TO BBIIOJIHSIETCS MO MOKa3aHUSAM
CUTHAJIbHBIX 3JIEMEHTOB, a IIPU OTCYTCTBUM CEJIEKTUBHOM 3aIMUTHI - IyTEM IMOOYEPEAHOIO KPATKOBPEMEH-
HOT'O OTKJIFOUEHUS U BKJIIOUEHUS JIMHUM U (PUKCAllMK IPU 3TOM HalpsHKEHUS HYJIEBOW MOCIIEA0BATEIbHOCTH.

Takum oOpazom, 3amuThl 0T O33 MOMKHBI YAOBIETBOPATH OCHOBHBIM TPEOOBAHUSAM, KOTOpBIE
IIPEIBABISAIOTCSA KO BCEM YCTPOMCTBAM PEICHHON 3aIUTBL:

CEJIEKTUBHOCTBD;

- ObICTpoAeicTBHE (0OCOOEHHO MPU HEOOXOIUMOCTH OTKItoueHus1 033);

- YyBCTBUTEJILHOCTb;

- HAJEXKHOCTb.

Hapsany ¢ aTiM npenbsaBisitoTcs TpeOOBaHMUs, XapaKTepHbBIE TSl COBPEMEHHBIX 3alUT (CaMOIUarHo-
CTHKA, 3alIOMUHAHNE COOBITHH, TUCTAHITMOHHOE TIOJTyYeHHe HH(pOpMaIIUK | 1Ip. ).

B ycrpoiictBax MPS peanu3oBanbl 5 CTyneHel 3alllUThl OT 3aMbIKaHUH Ha 3€MIIIO, KOTOPbIE MOTYT
cpabaThIBaTh MO U3MEPEHHOMY WJIM PACCUMTAHHOMY TOKY HYJIEBOHM MOCIIE€A0BATEIbHOCTH OCHOBHOM 4acTo-
ThI, THOO TI0 U3MEPEHHOMY CYMMapHOMY TOKY 9-if u 11-if rapMOHUK TOKa HYJIEBOH MOCIEI0BATEILHOCTH
(4-ro xanama Toka). Bce CTylmeHH MMEIOT HE3aBHCHMYIO BPEMSITOKOBYIO XapaKTEPHCTHUKY, BO3MOKHOCTh
MyCKa MO0 HAMPSHYKEHUIO U BO3MOXKHOCTB OJIOKMPOBKHU OT BHEIITHETO JUCKPETHOTO CUTHATIA.

TokoBas 3amuTa, pearupyronias Ha JAeMCTBYIOIIee 3HAU€HHUE MOJHOIO TOKa HYJIEBOW IMocienoBa-
TETHHOCTH MPOMBITILTIEHHOH acToThI (3lo), mpumMeHsiercs B ceTsix 6-35 kB, paboTaromux B pexume "U3omm-
poBaHHas HeUTpaib'" U B pexkume "Helrpans, 3a3emiieHHas yepes pe3uctop'.

Br10op ycTaBKy 3aIMTHI OT 3aMBIKAHUN HA 3€MJTIO TPOU3BOAUTCS 110 CIEAYIOIIUM COOOPAXKEHHSIM:

a) 1o ycioBuio HecpaOaThiBaHus 1pu BHenIHeM O33:

I., >kl

(11)

C.¢puo.maxc?

1€ ¢ 40 yaee — EMKOCTHOM TOK 3aMBIKAHMs HA 3€MITI0 KOHKPETHOTO (Bujiepa;

ko — ko3¢ dunmeHT HaaeKHOCTH (MPUHUMAETCS paBHBIM 1,5 JUIS 3al[MThI UMEOIICH BBIICPKKY
BpeMeHu nopsaka 0,3 cex u Oonee).

Ecmu Tpebyercs HyeBas BeIACPKKaA BpeMEHH, TO Ky T0JIKEeH OBITh YBEIHUYCH 10 3-4 11 OTCTPOii-

KU OT OpOocKa EMKOCTHOTO TOKa B IEPEXOJHOM PEXHUME 3aMbIKaHMs Ha 3eMinto. [lockonbky B OOIbLIMH-
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CTBE CIIy4aeB 3allWTa JCWCTBYET HAa CHUTHAI, IeIeCO00pa3HO BBECTH BBIICPIKKY BPEMEHH, YTOOBI HE MO-
HUWKATb YYBCTBUTCIBbHOCTDH 3allIUTHI.
0) 10 YCJIOBHIO CpabaThIBaHUS (4yBCTBUTEIHHOCTH):

I C
Ky =~ 2 (12)
C.3
Koaddunment gyBcTBUTEIBHOCTH Ky TOMIKEH OBITH OOJbIIE 10O paBeH 1,25 nis KaOeNbHBIX CEeTeH,
1,5 mst Bo3aymsbix u 2,0 ams 3ammt ot O33 aBuratesneit ¢ [eHCTBUEM Ha OTKIIIOUYCHHE.
YcraBka BBOAMMAsS B YCTPOICTBO PACCUUTHIBACTCS:
- JUIs ©I3MEPEHHOT0 TOKA 10 HYJICBOMY KaHAY:

I _ I C.3.
ver | )
Hy Krrpp

rae |n, - HOMUHAIBHBII TOK 4YeTBEPTOrO U3MEPUTEIBLHOIO TOKOBOro Bxoja (1 mm 5 A);

Krrr - K03 duiuenT tpancdopmanuu TpancopMaTopa TOKa HyJIeBOR

OCICA0OBATCIBHOCTH.
- AJIA paC‘IéTHOI‘O TOKa HyJIeBOI>'I IoCJIICA0OBATCIIBHOCTH .

I _ IC.3.
ycr — 3] '
HOM.TT

rie |0y /v - HOMHMHAJIBHBIM IEPBUYHBIN TOK (pa3HOro TpaHc(HOpMaTOpa TOKA.

HecmoTpst Ha MeHbIIee BIMsSHUE OPOCKAa €MKOCTHOTO TOKa Ha PadoTy HU(PPOBBIX YCTPOWCTB NpHU
BHemHuX O33, He Bcerza BO3MOXKHO OOECHEYUTh CENEKTUBHOCTh (M30MpaTelIbHOCTH) HEHalpaBJIeHHOM
3allUTHl B CETH C M30JIMPOBAHHOW HEUTPaIbi0, OCOOCHHO B CETSAX C HECTAOMJIBHOW MEPBUYHOU CXEMOU
CeTU M, CJIEJIOBATEIIbHO, MEPUOANYECKH M3MEHSIOUMMHCS 3HAYCHUSIMU COOCTBEHHBIX €MKOCTHBIX TOKOB
OTIENBHBIX (PUIEPOB M CYMMAPHOTO €MKOCTHOTO TOKA, & TAKXKE B CETH C MaJIbIM KOJIMYECTBOM (DUIECPOB.
70 ke oTHOCUTCS K ceTsM 6-10 kB, paboTarommm ¢ nepexommnencanueit, pazpemeénnoi [1YD. [Ipu peso-
HAHCHOW HAaCTpoOMKe Jyroracsuieil KaTylIK{ JaHHBIM MPUHIIMI BBIMOJIHEHUs 3amuThl oT 033 BooOwIEe He
MOYET OBITh MCII0JIb30BaH. HEBO3MOXKHO 00€CTIeUnTh CeNEeKTUBHYIO (M30MpaTeNbHyI0) paboTy 3TOro THIa
3alMTHl B CETAX C MapayienbHo pabotatomumu duaepamu 6(10) kB u B ceTsix ¢ eme Oosee CIoKHOU
KOH(UTrypauuen.

Jlnst cerel ¢ KOMIIEHCUPOBAaHHOM HEUTPAJIbIO BBINICYKA3aHHBIN MPHUHIMII HE TOAUTCS, TaK KaK Be-
JMYUHA TOKA Ha MOBPEXJICHHOHN JMHUU MOXKET OBITh MEHBIIIE, YUeM Ha HEMOBPEXKACHHOW, a HallpaBlieHUE
3TOT0 TOKAa MOYKET OBITh KaKUM YroAHo. [Ijisi HUX Mcnonb3yercs TOT (PaKT, UTO PEaKTop B HEUTpasld KOM-
NEHCUPYET TOJIBKO OCHOBHYIO TapMOHMKY TOKA, a BBICHIME TapMOHMKHM OCTaroTcsa. BenmdnHa TOKa BBIC-
IIMX FAPMOHMK HE NIOCTOSIHHA, a 3aBUCHUT OT CXEMBbI CETH, TOKA Harpy3KH, YPOBHS HallpsDKEHUS HA LIMHAX,
MO3TOMY BEIMYMHA TOKA B 3alIUTE KOJIEOJIEeTCa U, B OOLIEM Cilydae, OLEHKa YyBCTBUTEIBHOCTH 3alllUThI
1o abCOJIOTHOMY 3aMepy TOKa HEBO3MOXKHA. YacTo eIMHCTBEHHBIM METO/IOM HACTPOMKHU TAKOW 3alUThI
ABIIIETCS ONBIT 3aMBIKaHMsI Ha 3€MJIIO, IPH KOTOPOM OIIPEAEIAIOTCS BEJIMYMHBI TOKOB BBICIIMX FapMOHUK
Ha TOBPEXJIEHHOM UM HEMOBpeXIeHHBIX ¢uaepax. Hanbonpmmii 3¢dext npu npruMeHeHuu MeToja BbIC-
IIMX TApMOHUK, JaeT MPUHIMII CPAaBHEHMs BEJIWYMHBI TOKa Ha ¢uaepax. Ero MoXHO opraHu3oBarh Ha
MOJICTAaHIIMOHHOM YpOBHE yIipaBiieHHs. B m000M ciiydae BelMYMHA TOKa BBICIIMX FApMOHHUK Ha MOBpe-
XKJIeHHOM (uepe 0oJblle, Y4eM Ha HEMTOBPEXKICHHOM.

BenuunHa ycTaBKM 3alIUTHI OT MOBBIIIEHUS TOKA BBICIIEH TAPMOHUKH MOXET OBITh paccUMTaHa
CJIEAYIOIIUM 00pa3oM:

|
_ I U3M
yem. kH I ' (13)
HOM
rie kny — koapounuent vanéxuoctu (ku=3-3,5);
Ir.13Mm — TOK BBICIICH TapMOHUKH, U3MEPECHHBIN B MECTE YCTAHOBKH 3aIllUTHI, B HOP-

MaJIbHOM PCIKUMC.
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10.5 PexkoMeHaauMU MO PACcUYéTy YCTABOK 3allUThHI OT MOBBILIEHNUSI TOKA O0pPaTHOM Mocjeno-
BaTEJIbHOCTH

VYerpoiictBa MP5 UMerOT Be CTyINEHU ¢ HE3aBUCUMBIMHU BBIZIEP)KKaMU BpeMeHU. Kaxkast cryneHp
UMEET BO3MOXKHOCTh OJIOKHMPOBKH OT BHEIIHErO JUCKPETHOTO CHUTHAJA (IIyCKa OT MHBEPCHOTO CHTHAJA),
ycKa 10 HanpsHKEHUI0 00paTHOM MOCe10BaTEIbHOCTH.

[ToBbIIEHHBIE YPOBHM HECUMMETPUH MUTAIOLIETO HANIPSHKEHUS! ONACHBI I JABUTATeNIel yBelnye-
HUEM ypPOBHsI BUOpAIlMU U HarpeBa. 3aBOA-U3TOTOBUTENb ABUTATENsl OOBIYHO YCTaHABIUBAET JOIYCTUMbBIE
3HAUEHUsI TOKOB OOpaTHOHW MOCJEIOBATEIILHOCTH. B 3TOM ciiydae pacu€THbBIC BBIPAKEHUS JJIsi YCTABOK
3amUThl 00pATHOW MOCIIEA0BATEIHHOCTH CTPOSTCS Ha OCHOBE MACTIOPTHBIX TAHHBIX JBUTATEIS.

Ilpumep. Paccuntath ycTaBKHM 3aIlIMTHI OT MOBBIIIEHUS TOKa OOPATHOM MOCIEN0BATENIbHOCTH IS
neurarenss ¢ lgom=545 A, ¢ [IMTENTBHO JOMYCTHMBIM TOKOM OOpaTHOM IOCIIEOBATEILHOCTH
lwipome = 0,11'lnom ¥ TOKOM 0OpaTHOW TMOCIIEIOBATEILHOCTH, JONYCTUMBIM Ha BpeMs 1 ¢
Isp.iom2 =0,55- Inom. Tpancdopmarop Toka ¢ K =600/5.

Benuunna yctaBku, 1eHCTBYIOIIEH HA CUTHAN:

| zlﬂﬂ-ﬂ.i:w.i:o,l
. [P o 5 600

BennunHa ycTaBky 3alMTHI C BBIIEPKKONM BPEMEHH, JEHCTBYIOIIEH HA OTKIKOYECHUE:!

_lopgom 1 _055545 5 .
S K 5 600
H.MT3 T

Ecnu cTyneHb OT MOBBILIEHUS TOKAa OOpAaTHOM MOC/IEA0BATEIbHOCTH UCIONIb3YyeTCs sl ObICTPO-
JICMCTBYIOIIETO OTKJIIOUEHHS MPH CHIIHOW HECHMMETPHH, TO €€ yCTaBKa CpabaThIBaHUS JIOJDKHA OBITH
ycTaHoBJIeHa paBHOM 60% OT BeIMYMHBI HOMUHAJIBHOTO ()a3HOr0 TOKa. DTO MO3BOJIUT 00eceunTh cpada-
ThIBaHHE CTYIEHU NP MTOJHOM 00pbIBE 0/1HOH (a3bl. C Apyroi CTOpoHbI, 0OpbIB (ha3bl MOT Obl OBITH BOC-
HOpUHAT Kak MexnaydasHoe K3, mosTromy BenuunHa BBIAEPKKM BPEMEHHU 3TOW CTYNEHU JIOJIKHA ObITh CO-
IJ1acoBaHa C 3allluTaMH OT KOPOTKHX 3aMbIKaHUH. 3HaueHue TOKa 0O0paTHOW MOCIEeA0BaTEIbHOCTH OTHO-
CUTEJIBHO (pa3HOT'O TOKA IPU OOpbIBE 0IHOM (ha3bl paBHO:

:il =0,58l

|
2 Haep naep !
J3

171€ lyarp — HOMMHATBHBIN TOK HArPY3KH.

Ecnu 3ammimiaeMbiM 00BEKTOM SBJISIETCS JIMHUS, TO TOKOBAs 3alldTa 0OpaTHON MOCIeN0BaTeNbHO-
CTU MOXKCT CIIYXXUTb JJIA OMPECACICHUA HECCUMMCTPHUYHBIX HOBpC)K)IeHI/II\/'I C MaJIbIMH BCIIMYMHAMM, HUXKC
yCTaBOK cpabaThIBaHUS HAMPABICHHON U HEHAINIPABICHHON CTYNEHEeH MaKCUMAIbHBIX TOKOBBIX 3aIIUT.
Benuunna Toka 006paTHOI Mocne0BaTebHOCTH TIpH ABYX(azHom K3:

~ L —og8r,

=

rae lx — momHbIi Tok AByXdasznoro K3.

Jljis TOro, 4TOOBI MPEAOTBPATUTD JOXKHOE cpabdaThiBaHUE MPU MOBPEXKICHUAX B APYTrUX 30HAX 3a-
IIUTHI, YCTaBKa BBIJIEPKKU BPEMEHHM JOJDKHA OBITH COTJIACOBAaHA C MapaMeTpaMy JPYrUX 3aIIUTHBIX pese
OT KOPOTKHX 3aMBIKaHUM, YCTAHOBJIECHHBIX B CETH.
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10.6 PexomeHaanuu mo pacyéTy ycTaBoK 3alIMTHI OT 00pPbIBa MPOBOIA

YroObl 00HAPYKUTH OOPHIB POBOA, MOKHO MTPUMEHUTH TOKOBYIO 3aIIUTy OOpaTHOM MOCIeI0Ba-
TesibHOCTU. OJHAKO, Ha c1abo HarpyKeHHOH JIMHMM, TOK OOpaTHOM IOCIEeN0BaTEIbHOCTH IPU OOpBIBE
IPOBOJIa, MOXKET OBITh 030K K BEJTMUMHE TOKA HebagaHca B HOPMAIBHOM peXuMe (00YCIIOBIEHHBIN MO~
rpemHocThi0 TT, HECHUMMETpHEH HAarpy3kH U T.4.) Takum 00pa3oM, H3MEPUTENBHBIA OpraH 0OpaTHOM MO-
CJIEIOBATEIbHOCTH MOYKET HE OTBEYATh YCIIOBUSM UYBCTBUTEIbHOCTH.

Crynenb oT 0oOpbIBa IIPOBOJA U3MEPSET OTHOILEHHE TOKOB OOpAaTHOM IOCJIENOBATENBHOCTU U
npsimoit ocnenoBarenbHocTH (12/11). Ilpu 0OpbIBe MPOBOJA 3TO COOTHOILICHUE MEHSETCSI B 3HAUYUTEIBHOU
Mepe, YTO TO3BOJISIET 00ECTIEYUTh XOPOIIYIO YyBCTBUTEIBHOCTb.

CooTHouleHne TOKOB 00paTHOW M MPSIMOM MOCIe10BaTeNbHOCTH IPU OOpbIBE IPOBOJA ONpenes-
€TCsl 110 BBIPAXKEHUIO:

| Z,

-2 __ =0
l, Z,+Z,’

Irac ZO u Z2 COIIPOTUBJICHHUA HyHeBOﬁ u O6p8.THOI>i MocCJIeJ0BATEIbHOCTEH COOTBETCTBEHHO.

Benuunna otHomeHus 12/11 MokeT U3MEHSITHCSI B 3aBUCHUMOCTH OT MecTa noBpexaeHus. [loatomy
JKEJIaTeIbHO MPUMEHSITh KaK MOXHO OoJjiee YWyBCTBUTEIbHYIO YCTaBKy. lIpakThuecku, 3Ta MUHUMAabHAs
yCTaBKa YIpaBJIsIeTCsl YPOBHEM IMOCTOSIHHO MPHUCYTCTBYIOIIETO B CETH TOKAa 0OpaTHOM MOCIEI0BATEIbHO-
cti. OHa MOXKeT OBITH OIpejeNieHa pacyéToOM CETH WM U3MEPEHHSIMHU B CTaauu Hanaiku. M3amepenus u
pacuéThl, BAXXHO MPOU3BOJUTH C YUETOM PEKUMOB MAKCHMAJIbHOW HArpy3KH M pPeXUMa HauOOJbIICH
HECUMMETPHUU Harpy3KHu:

2/ li=Kk, - 12,,,,/11,,,., (14)
riae ke — KoapduImeHT 3amnaca, 3Ha4eHIEe KOTOPOTO MOXKHO MPUHATH paBHbM 1,15-1,2;
12,051 11,,,, —HanOOIIBbILIEE COOTHOIIEHHE TOKOB 0OPATHOM M MPAMOI MOCIEI0BATENBLHOCTH

B pCKUMax MaKCHMaJIbHOM Harpys3ku nu HanOOJIbIICH HCCUMMCTPUH HAI'PDY3KH.

Jliia obecrieueHus corinacoBaHus ¢ IPYrUMH 3allIUTHBIMU YCTPOMCTBAMM M YCTPONCTBAMHU aBTOMa-
THUKU HEOOXOJMMO OTCTPOUTHCS OT UX BBIIACPKEK BPEMEHHU:

b1 = lha +At,

rae t,, — BpeMs cpabaTbIBaHUs CTYNEHH 3aIUThHI WJIM aBTOMATUKH ¢ HAaUOOJIbILIEH BbIIEPKKONH BPEMEHHU.

B GonbpIMHCTBE CiTydaeB AOCTATOYHOW YCTABKOM ISl 3aIIMTHI OT OOpBIBA MPOBOA SBISETCS OT-
Howenue l2/11, paBroe (10-15) %, u 3amepkka Ha cpabaTbiBanue, paBHas 60 c.

10.7 PekomeHAAllUM 110 OPTraHU3AIUH ABTOMATHYECKOI0 MOBTOPHOI0 BKJIIOYEHH S

B ycrpoiictBax MP5 npenycMoTpeHa BO3MOXHOCTb OCYIIECTBICHUS YEThIPEXKPATHOTO aBTOMATH-
YecKoro nmoBTopHoro BkItoueHus (AIIB) BeikimrogaTens 3ammimaeMoro mprucoeIMHEHUSI.

AIIB nMeer ycTaBKM MO JUIMTEIBHOCTH IIEPBOTO, BTOPOTO, TPEThEro U ueTBEpToro nukia AlIB, no
nuTenbHOCTH O1okupoBku AIIB u mo Bpemenu roroBHocTu AIIB.

ITocne cpabatsiBanus MT3 npoucxoaut nyck AIIB. Ilpu sTom 3amyckaeTcs TaiimMep mepBOro HuK-
na (T1), KOTOpPBII OTCYUTAB YCTAaHOBIEHHOE BpEMsl, NEHCTBYET Ha BKIIIOUEHUE BBIKIIOYATENS MPUCOETH-
HeHHus. OTHOBpPEMEHHO ¢ Mojauyeil KOMaHAbl Ha BKIIIOYEHHE 3amyckaeTcs Taitmep Trortos, KOTOpBI O1o-
KHpYET TaliMep NMEepBOTO IMKJIA M MOJArOTaBIMBAET LENb ITycka Broporo nukna AIIB. Ecnu B TedueHue
BpeMeHH Troros HE MPOM3OILLIO OTKJIIOUEHUS BbIKItOUaTelns, To AIIB cunraercs ycnemHbsM U IpOU3BO-
nutcs Bo3Bpar AIIB B cocTOsTHUE TOTOBHOCTH.

Ecnu nepBoe BKiIroueHHe ObLIIO HA KOPOTKOE 3aMbIKaHHe, CHOBa cpabatsiBaeT MT3 u mpoucxoaur
nmyck TaiiMepa Broporo nukia AIIB (T2). Taiimep nepBoro nukia B 3To Bpems 3a0JI0OKUPOBaH.

Taiimep BTOporo muxina AIIB, orcunTaB yCTaHOBIIEHHOE BpeMs, JEHCTBYET Ha BKIIIOUEHHUE BBI-
kirouaress. OJHOBPEMEHHO 3aITyCKaeTCsl TakMep, KOTOPBIH OJOKUPYET Ha BpeMs Trotos TaWMephl TIEPBO-
IO ¥ BTOPOT'O LIUKJIOB.
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Ecnm u BTOpOE BKIIFOUeHHE OBUIO Ha KOPOTKOE 3aMbIkaHue, cpabarbiBaeT MT3 1 mpou3BOAHT OT-
kioueHue. Pabora no tperbemy u ueTBEpTOMY KpaTy AIIB nmpoucxoauT aHaJIOTHYHO BTOPOMY.

Ecam geTBEpThIit KpaT ObLT HEycIIemHBIM, ycka AIIB Gonbiire He MPOUCXOIUT.

ITo ucreuenuto BpeMeHu Trorop Mocie MOCIEAHETO KpaTa, HE3aBUCUMO OT TOTO OBLIO BKIIIOUCHHE
YCHEIIHbIM WJIM HEYCHEIIHbIM, TPOUcXoauT Bo3BpaT AlIB B ucxoaHoe coctostHue.

IIpu pyunom win yepe3 CUTY BKIIOUEHUH CHIIOBOTO BBIKJIIOUATENS 3allycKaeTcs TaiiMep, KOTo-
puiii Ha Bpems Triok O0okupyer AIIB. Takum 006pa3om, pu BKIIOYEHUH BBIKTIOYATENSI HA KOPOTKOE 3a-
MbIKaHue u cpabareiBanun MT3 nycka AIIB ne nmpoucxoaut. AIIB Oyzner roToBO K ACHCTBHUIO 1O HUCTeE-
yeHUH BpeMeHH Triok.

Bpewms cpabatsiBanus nepsoro kpata AIIB onpezaensercs Mo clieIyromuM yCIOBUSIM:

a) T2t +1,, =T ypos, (15)
rze tron — BpeMsi TOTOBHOCTH MPUBOAA, KOTOPOE B 3aBUCHMOCTH OT THIIA IIPUBOJIA HAXOAUTCS B Ipe/eiax OT

0,1 m100,2c¢c
TypoB — Bpemst OTKJIFOYEHHMS! BBIKITIOUATEs], apameTp ycrpoiictBa MPS (em. monpasnen 10.11).

OrcuéT BpeMeHH Kpara 3aITyCKaeTCst 10 MCTEUEHHMIO BpeMeHH TOTKII 1ociie BbIIaud KOMaH/Ibl Ha OT-
KJIFOUEHHE BBIKITIOUYATE]ISI.
0) T, >t ,—t,,+t,,,, —Torkix, (16)
riae trs — BpeMs TOTOBHOCTH BBIKJIFOYATEIIS, KOTOPOE B 3aBUCHMMOCTH OT THIIA BBIKJIHOYATENST OOBIYHO
HaxoauTcs B npeaenax ot 0,2 10 2 ¢, HO I HEKOTOPBIX TUIIOB MOXKET OBbITh OOJIBIIIE;
tsB — BpeMsl BKJIFOUEHHSI BBIKJIFOUATEIS.
B) T, >t, +t,,, — Totkn, (17)

rae tg — Bpems nenonusarnuu cpeasl B Mecte K3 Ha BJI, 3HaueHne KOTOPOro 3aBUCUT OT METEOPOJIOTHY €-
CKUX YCJIOBUH, 3HAUEHUS U JIUTEIBHOCTH poTekaHus Toka K3, oT pabouero HampspkeHus..

OpueHTHPOBOYHOE CpeiHEee 3HaUeHHE 1y 11 ceTeil HanpskeHueM 10 35 kB BKIIIOUMTENIBHO PaBHO
01lc.

Bpewms 3anaca tsan yUUTHIBa€T HETIOCTOSHCTBO BPEMEHH TOTOBHOCTH MPUBOJA U MOTPEIIHOCTh Takl-
Mepa 3amuThl, tsan=(0,3+0,5) c.

Jannble 1uis pacyera no yciuoBusaM (15) u (16) HaxonaTcs B TEXHUYECKUX MAcIOpTax MPUBOJIOB U
BhIKJItOUarene. OHaKo, Kak MpaBUiIO, 3TH JaHHbIE HE BOCTPEOOBaHBI, MOCKOJIBKY Ul OJUHOYHBIX BO3-
JTYLUIHBIX JTUHUNA 6-35 kKB ¢ 01HOCTOPOHHMM NUTAaHUEM Ha MPAKTUKE BpeMs cpadaThIBaHMsl |1 MPUHUMAET-
cs B mpenenax (3+5) ¢, 4To 3HAYUTENHHO OOJIBIIE, YeM MOKET MONYUUThCA 1Mo yeaoBusM (15) — (17). Ilpu
TaKoH BBIJIEpKKE BpeMeHU 10 MoMeHTa AlIB nuHum Hambosee BEpOSITHO caMOyCTpaHEHHE NMPUYHH, BbI-
3BaBIIMX HeycTolunBoe K3 (mageHue nepeBbeB, HAOPOCH! BETOK M JIPYTHX HPEAMETOB, MPUOIMKEHHUE K
IIPOBOJIAM IMEPEIBUKHBIX MEXAHHU3MOB), a TAaK)K€ yCIIEBAaeT MPOU30NTH JenoHM3auus cpenbl B mecte K3,
ITYD nomyckaer yBenMYeHHE BBIAEPKKH BpeMeHU YCTpoicTB AIIB onHOKpaTHOrO neHCTBUS MMEHHO C
LeJIbIO MOBBIIEHNS AP (HEKTUBHOCTH IEUCTBUS ITUX YCTPOUCTB.

Ecnu nnst motpebuTeneil AMUTENbHBINA MEpepbiB 3JEKTPOCHAOKEHHS SBISETCS HEJOMYCTUMBIM, TO
BpeMst tans cliemyeT BeIOpath mo ycnosusm (15) — (17).

Bpewmst cpabaTeiBanus 6mopozo, mpemvezo u yemseépmozo yuxia AlIB:

T>(10+15)c (18)

3710 00BACHACTCS HEOOXOIMMOCTBIO MOATOTOBKH BBIKJIIOYATENSI K BO3SMOXXHOMY TPEThEMY OTKIIIO-
yenuto K3 npu ycroitunBom nospexaenuu auHuM. Hapsiay ¢ 3TuM yBenudeHue T MOBBIIAET BEPOATHOCTD
ycenemHoro aevictsusi AIIB Bo Bropom mmkiie. i BBIKIIIOUaTeNneil ¢ Mpy>KUHHBIMU MPUBOAAMHU | HeE
JOJIKHO OBITh MEHbIIIE BPEMEHH BO3BpaTa MpUBOJa B cocTossHUE roToBHOCTH K AIIB, T. . Bpemenu Hars-
KEHUS IPYKUH, peKoMeHayemMoe 3HaueHue T He meHee 15+20 c.

Bpems roToBHOCTH OIpeiensieTcs BhIpakeHUEM:

Troros =V Tt Tl +1

3auy omxkn 3an ! (19)
i€ tacn — HaubobIIIee BpeMs BKIIOUECHHUS BBIKIIIOYATEIS,;
tsam — HAaMOObILIAS BBIAEPKKA BPEMEHH CTYIEHU 3alIUThHI (B T.4. U BHEIIHEH), KOTOPasi MOXKET MPOU3-
BecTH myck AIIB;

torkn — BpEMs OTKIIFOYCHUS BBIKIIIOYATCIIA.
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Bpewms 6noxupoBku AIIB Triok 00sraHO ipuHUMaeTCst paBHbIM (10+15) c.
10.8 PekomeHaanuu Mo OPpraHu3anuy aBTOMATHYECKOT0 BKJIIOYeHus1 pe3epBa (ABP)

B ycrpoiictBax MP5 npegycMoTpeHa BO3MOXKHOCTh OCYIIECTBICHUS aBTOMAaTHYECKOrO BKIIOYE-
HUS pe3epsa. 3anyck ABP MokeT Mpon3BOAUTECS MO CIAEAYIOMUM (PaKTOpaM:

a) OTKJIIOUEHHUE BBIKIIIOYATENsl MO KOMaHJe OT KJl4a, OT KHOIOK, BHEIIHEEe OTKIIIOYEHHUE, OT
CATY;

0) caMOIIPOU3BOJIBHOE OTKIIFOUEHHUE;

B) OTKJIIOYEHHUE OT 3aIUTHI ¢ pa3pemiéHHbIM ABP;

r) no BHemHeMy curHainy «CTAPT ABP» (curnany ncue3HOBEHHs HanpshDKeHHs Ha pabouem Hc-
TOYHHKE).

Heo6xoaumeiMu yenoBusimu 3ammycka ABP sBrnsitorcs:

- OTCYTCTBUE BHYTPEHHETO U BHEITHETO CUTHaIa OJIOKUPOBKU;

- nannuue curnana «CPABATBIBAHUE ABP» — curnana naauuusi HanpspDKeHHUS Ha pe3epBHOM
UCTOYHUKE MHUTAHUA M OTKJIIOYEHHOE COCTOSHUE PE3EepPBHOrO BBHIKIIOYATeNs. J/laHHBIE CUTHAJIBI MOTYT
OBITH COOPAHBI KaK BHEUTHSS IICTIOYKA MJIM HA BXOIHBIX JIOTHYECKUX CUTHAJIAX.

Taxxe B noruke ABP ucnonb3yroTces ciaenyromie BHEIIHUE CUTHATIBI:

- «bJIOKHPOBKA »;

- «CBPOC» (cbpoc 0GI0KUPOBKHU WU MPU OTCYTCTBUU OIOKUpOBKH cOpoc ABP B HawansHOe co-
CTOSIHUN).

IlepBrblit BapuanT padéorst ABP.

IIpu nosiBIEHUH OJHOTO U3 MEPBBIX TPEX (AKTOPOB IYCKa MPOUCXOAUT MPOBEPKA OTKIFOUEHHOTO
COCTOSIHUS BBIKJIIOUATEINsl, OTCYTCTBUS On0kupoBkU, Hanuus curHana «CPABATBIBAHUE ABPy». [Ipu
BBITMIOJTHEHUH 3TUX ycloBuil popmupyetcst komanja «BKIIFOUUTH ABPy (BkitouuTh pezeps).

Ecmu orcyrerByer curnan « CPABATBIBAHUE ABP», To yctpoiicTBO OyneT 0Xuaath ero mosiB-
JIEHHE U TIPU ero nosiBieHnu Oynet BbiaHa komanaa « BKIIIOUUTD ABPy.

Bropoii BapuanT padorsr ABP.

[Tpu nosiBnennn curHana «CTAPT ABP» u BKIFOYEHHOM COCTOSITHMM BBIKJIFOYATEIIS Yepe3 BpeMs
Tagp Oymer Bbmana komanaa «OTKIIFOUYUTH BBIKJIFOUATEJIb». Ilpu mnosBieHuH CcUTHala
«BBIKJIIOYATEJIb OTKJIIOUEH» npousBomutcs mposepka Haauuusi curHana «CPABATBIBAHME
ABP» wu orcyrctBust OnokupoBku. [Ipu BBINOJNHEHHMM 53THUX YCIOBHHM QopMupyeTcs KoMaHAa
«BKJIIOYUTH ABP». Eciiu otrcyrctByer curnan «CPABATBIBAHUE ABP», to ycrpoiictBo Oyaer
O’KUJIaTh €ro MOsBJICHHUE U MIPU ero nosiBiieHuH OyneT BoigaHa komanaa « BKIIIOYUTD ABP» (BkmrouuTs

pe3eps).

[Ipuznakom  ycmemHoro  cpabarbiBaHuss ~ ABP  sBnsercs  uCYe3HOBEHME  CHUTHana
«CPAGATBIBAHUE ABP» yepe3 Bpems Tumn nocine Bb1auu KOMaH bl Ha BKJIFOUEHUE PE3EPBa.

VYcnoBusiMu BO3BpAaTa SIBISIOTCSA:

- nosiBnenue curHana «BO3BPAT)» (curnana mosiBjieHus: HampspKeHUs Ha pabodeM HMCTOYHMKE U
BKJIFOUEHHOT'O COCTOSIHUS BBIKJIIOYATENS pe3epBa);

- OTKJIIOYEHHOE TOJI0KEHUE BBIKIIIOUATENIS;

- OTCYTCTBHUE BHEIIHETO U BHYTPEHHETO CUTHaIa OJIOKHPOBKU;

- yerientHoe cpabatsiBanue ABP.

IIpn mnosiBaeHun >TUX ycnoBuil uepe3 Bpemsa Tp3z Bbemaérca komanna «BKJIIOUUTDH
BbBIKJIFOUATEJIb». Ecnam BeIKIIOYaTENb BKIIOYMICS, TO 4Yepe3 Bpems Tor BbIIaércs KoMaHAa
«OTKJIIFOUUTH ABP» (otkmtounts peseps). [Ipu nponananun curnana «BO3BPAT ABP» Bo3Bpar cun-
taerca ycnemHbiM. Ecnu curnan «BO3BPAT» ne mpoman, to Bbigaércss komanaa «OTKIINOUUTH
BBIKJIFOUATEJIb» u ABP 61okupyercs.

®dynkiuoHanbHbele cxeMbl ABP npuBenens! Ha pucynkax 6.13 — 6.21. [IpencraBnenHsie 06J0ku pe-
aJIM30BaHbI IPOTPAMMHO.
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[Tepen ucnonszoBannem ABP pekomeHmyeTcs M3yduTh Jornudeckue cxembl padbotel ABP (cMm. pu-
CyHKH 6.13 — 6.21).

Basicno! Brewnuil cuenan 610Kupo6ku uiu Heycneuwinas paboma 66ooa unu eozepama ABP npu-
600sim Kk Quxcayuu 610kuposku cxemvl ABP. Ilpu smom 6 «JKypuane cucmemvly gpopmupyemcs 3anucs o
npuuune u cpabameiéaem cuenan «broxuposxa ABP». Copoc onroxuposku ABP u 6o3épam cxemvl 6 HOp-
MATBHBLL PEXHCUM NPOUCXOOUM NymeM N00AYU KOMAHObL HA YNPAGIeHUe GbIKTIOYAMENeM U NO BHEeULHEMY
cuenany «Copoc onroxkuposkuy. Jlocuveckue cxemuvl 610kuposku / copoca baokupoexku ABP npedcmasnenvl
Ha pucyukax 6.18 — 6.20.

Jlns onepaTUBHOIO BbIBOAA/BBOAA ABP MOKHO IPUMEHATh OMH U3 CIEAYIOLIUX CIIOCOOO0B:

1. JIns BeIBOJIA M3 paOOTHI UCTIOIB30BATH AUCKPETHBIM BXO/I, 3aBeIEHHBIN HA JIOTHUECKUN BXOJ JIO-
ruku ABP «BaokupoBkay, mpu 5ToMm ycraBka ABP «Copocy nomkHa ObITh 331aHa Kak «Pa3pereHo».

Pexomenyercst BbINONHATE BBOJ B pabory ABP mpu OTKIHOYEHHOM MOJIOKEHUHU BBIKIIOYATEIS
MOCPEJICTBOM TepekiIroueHus Kitoda «Bon/BeiBog ABP» B mosnoxxenue «BeaeHo». Ilocne BkitoueHHst
BbIKJTIOUaTess 0mokupoBka ABP Oyner copomena.

Ecnu nepexirouenue kmoua «Boa/BeiBon ABP» B monoxenne «BBeneHo» ObUTO BBIIOJHEHO MTPH
BKJIFOUEHHOM II0JIO’KEHUM BBIKJIIOYATENS, TO COpOC OJOKUPOBKHU JOJDKEH OBbITh BBINOJHEH MOCPEACTBOM
[10J1a4M TOTIOJHUTEIbHOW KOMaHbl Ha BKJIOYEHHUE BBIKIHOYATEIIS.

2. JIns BeIBOs1a U3 paboThl ABP mcnonb3oBaTh AMCKPETHBIM BXOJ, KOTOPBIM 3aBei€H Ha Jioruye-
ckuii BxoJ ioruku ABP «buokupoBkay. J{ns BBoga B paboty ABP no nmonoxenuto kioda «BBeaeHo»
HEO0OXOUMO CUTHAJ C KJII0Ya 3aBECTH YEPEe3 «MMIIYJIbCHBINA TaliMep IO crajy 2-ro THIa» C yCTaBKOM IO
Bpemenu 100 mc Ha Bbixos CCJI, KOTOpBII B CBOIO O4epeb J0JKEH ObITh 3aBeieH Ha Bxoa «Copoc 6J10-
KHPOBKM» B co0oTBeTCTBUU ¢ pucyHKoM 10.10. Takum oOpa3zom, mpu MojoKeHUM Kiroua «BbIBeIeHO»
ABP 6yner GiokupoBaH, a pu MepeKII0YeHNH KiIro4a B ojoxeHue «Beeneno» 6nokuposka ABP Gyner
CHUMAaThCS.

__________________________ -
+ _ | . |
: JuCKpeTHBII BXOX X0A |
| omoxuposku ABP «6H0AK]§IIJ°OBK3 :
»
Kuarou ABP | ‘ |
BsegeHo  BbiBeaeHo |
‘ l + 1- J140 1 J140 |
L ¢ | | o AL-1 \ AL-J Bxox «c6poc |
\ \ '
I— i Brox t=100 mc OJIOKMPOBKI |
|
T | — |
| WmrmynbcHblil Taiimep |
L moemary Zromma a

Pucynok 10.10 — Cxema asist onepatuBHOTr0 BBos1a/BbiBoga ABP u3 pabotsr

Jlia MPS5 T10 50 myck cxembl ABP nipu CHUKEHUM HanpsKEHUS Ha IIWHAX JI0JDKEH IPOU3BOAUTCS
OT JMCKPETHOrO CHUTHaja, 3aaaBaeMoro ycraBkod «Ctapt ABP». Ilomumo 3Toro, nomxHa ObITh 3a/laHa
BBIJIEPXKKA BPEMEHH yCTaBKOM «Bpemsi cpabaThiBaHUS» AJIs PEOTBPAILEHUS M3IUIIHUX aeicTBuil ABP
npu K3 B nmuTaromeil cetu Wi Ha OTXOMAIINX dJIeMEHTaX, a TakXKe A CO3JaHus NMPH HEOOXOaH-
MOCTH OIPENEIECHHON IOCIEI0BATEIbHOCTH AEUCTBUN YCTPOMCTB IPOTUBOABAPUNHON aBTOMAaTH-
KM B paccMaTpUBaeMOM y3Jie. JTa ycTaBka II0 BpeMEHH MOXeT ObITh peain3oBaHa b0 Hemocpe-
CTBeHHO B cxeme nycka ABP, nu6o B cxeme camoro ABP (Tcp).
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Pucynok 10.11 — Cxema HOpMaIbHO PA30MKHYTOH pacipeeIuTeILHON CeTH

Bpewms cpabarsiBanust Tcp ABP 1omxHO BEIOHpAThCS:
a) 10 YCIIOBHIO OTCTPOMKHU OT BpeMEHHU cpabaThIBaHUS TEX 3aIIUT, B 30HE JAelcTBUs KoTophix K3
MOTYT BbI3bIBaTh CHUKEHUS HAPSKEHUS:

Tep>t + AL (20)

Tor>0 + AL, (21)
rae ti — Haubonbinee Bpemsi cpabaThIBaHUS 3alIUTHI MPUCOCIUHEHUH HIMH BBICHIETO HAIPSKCHHS
nojcTaHuu (Hampumep, 3amuTel tuauil JI3 unu JI4 npu Bei6ope yctaBok ABP2 B cxeme Ha
pucynke 10.11);
t2 — To ke Ans mpucoequHeHui mvH, rae ycraHosleH ABP (mns ABP2 — nunuii JIS, JI6 unm Tpanc-
dopmaTopos, pucyrok 10.11);

At — cTyneHp CEIeKTHMBHOCTH, IPUHMMAeMas B 3aBUCHMOCTH OT THUIIOB 3aIlUT yCTAHOBJICHHBIX Ha
JaHHBIX MPHUCOEAMHEHUSAX C Y4ETOM MOTPEIIHOCTH MO BPEMEHU H3MEpPHUTENIBHOIO OpraHa
HaIpsKEHUSL.

0) o ycnosuro coryacoBanus aevictsuii ABP ¢ apyrumu ycrpoiicTBaMH IpOTHBOABapUMHOMN aB-
tomaruku y3na (AIIB, ABP, nenurtensHoil aBromarukoit). Hanpumep, ans yctpoiictsa ABP1 (pucynox
10.12) ¢ nenpro oxuganus cpabarsiBanus AByx nukioB AIIB JI1(JI2):

Tepagp) >(tes Hiame+ cs 2 anB)m 12) Hsan, (22)

rae tcs - Bpems aeicTBus TOH cryneHu 3amuThl auHuu JI1(JI12), koTopas HaleKHO 3alIMIIAeT BCIO
JMHUIO;
t'cs - Bpems nelicteus 3amutsl JI1(J12), yckopsemoit nocne AlIB;
tianB, 2 AnB - YCTaBKH IO BpEMEHH MIEPBOT0 U BTOPOTro HUKJIOB IBYKpaTtHoro AIIB munum JI1(J12);
tsan = (2,5+3,5) ¢ B 3aBUCHUMOCTH OT THIIOB BBIKJIOUaTeNeH, pejie BpeMeHu B cxemax 3auur, AllB,
ABP.

s yerpoiictBa ABP2 (pucynok 10.12) ¢ nensio oxxuganus cpadateiBanus ABP1, pacronosxen-
HOTO OJIM)Ke K UICTOUHMKAM IMUTAHUs, BpeMsl cpadaThbIBaHHsI BEIOUPAETCS] UCXOS U3 YCIOBHS:
Tcpasr2= Tepaspiyt tan, (23)

rae taan = (2+3) ¢ B 3aBUCHMOCTH OT THTIOB BBIKJIOYATENICH U pesie BpeMeHu B cxemax ABP1 u ABP2.

ABP, peanuzoBanHoe B ycTpoiicTBax MP5, mpegycmarpuBaer (GyHKIIMIO aBTOMAaTHYECKOTO BO3-
BpaTa K NEpBUYHOI cxeme aoaBapuifHoro pexuma. s ycrpoiictB ABP ¢ Takol ¢yHKumen B memsx
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yckopenus aectBus [1YD paspemiaer He kaaTh ycnemHoro cpabareiBanus AIIB nuraromeit (pabouein)
JUHHH, T.€. OCYHIECTBIATH BEIOOP Tcp Tonbko To ycnoBusim (20), (21).

JUTMTeNbHOCTh UMITYJIbCA KECTKO HA3HAYEHHBIX pejie BKIIOYUTH/OTKIIOUNUTh BHIOMpaeTcs: Ooblile,
4eM HauOoJbIee BpeMsl BKITIOUCHIS/OTKITIOUEHUS BBIKJIFOUATEINS, T.K. 10 OKOHYAHHWIO HUMITYJIbCa YCTPOU-
CTBO IPOBEPSICT COCTOSHUE OJOK-KOHTAKTOB BBIKJIIOYATENS U MPU HECOOTBETCTBUU UX IMOJOXKEHHS Mpe-
M0JIAara€MOMY BBIJAET CUTHAJI O HEUCTPABHOCTU BbIKItouaTens. C Apyroi CTOPOHBI JIUTEIBHOCTh UM-
myJbca He JOJKHA OBITh CIIMIIKOM BEJHKa, T.K. OHA SBJISETCS] COCTABIIAIOIIECH BPEMEHH IepephiBa MUTa-
Hus ipu ABP. PexomenyeTcs npuHuMaTh JUIMTEIBHOCT UMITyIIbCa He 6oiee 0,5 c.

Bxurouenne pabodero BRIKIIIOUATEINS MOCIE BOCCTAHOBIICHUS HANPSKEHHUS Ha paboyeM UCTOUYHUKE
B TUIIOBOHM cxeme ABP mpousBoauTCs ¢ BBIAEPKKON BpeMeHH, paBHOH Trs= (14+15) ¢ (mms Toro 4ro0Os!
yOemuThCs B MOTHON MCIpaBHOCTH pabodero ucrounuka). Eme uepes Tor = (4+5) ¢ oTkiouaercs pe-
3epBHBIN BBIKIIIOUaTeNb. Takum oOpa3om, npumepHo depe3 20 ¢ BOCCTaHABIMBAETCS HOpMaibHas cxema
MOCTAHIINH.

6 kB

Pucynok 10.12 — Cxema HOpMaIIbHO Pa30MKHYTOH pacrpeieuTeIbHON CeTH
C HECKOJbKUMH ¢ ycTpoiictBamu ABP u AlIB nunmii

10.9 PexomeHaanuu mo OpraHu3aniu 3alUThHI HH

KopoTkue 3aMbIkaHus Ha MIMHAX KOMITJIEKTHBIX PacHpelyCTPOMCTB YacTO MPHUBOIAT K OBICTPOMY
pa3pyLICHUIO TIOBPEKICHHON U CMEXHBIX Y€K, €CJIU OHU OTKJIFOYAOTCS MAaKCUMAJIbHOM 3alllUTON BBOAA.
[ToaTomy, Kak mpaBujIO, TYEUKH CHAOXKAIOTCS CTIeHHaIbHBIMU YCTPOMCTBAMH 3aIIUTHI LITHH.

10.9.1 Opranu3anus AyroBoii 321U THI IIUH
[IpuHIMTT EWCTBUS AYrOBOM 3alUTHl OCHOBBIBAETCS HA ONTHYECKOM WM JUHAMHYECKOM JIEii-

ctBUM 1yru. COOTBETCTBEHHO BBIJEISIOT CBETOBBIE M KJIAllaHHBIE JAaTYUKU PEarupyrouye Ha 1yroBble 3a-
MmbIkanus. [Llupoko pacnpocTpaHeHbI YCTPOKWCTBA TYTOBOM 3alIUTHI HA (POTOTUPUCTOPAX.
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JlyroBas 3ammra IIAH MOKET OBITh peann3oBaHa B ycTporcTBax MPS Ha BHemIHel WM TOKOBOM
3amuTe. IIyck n1yroBoi 3aliuThl MOXKET OCYLIECTBIISTHCS 110 MOBBILIEHUIO TOKA, B 3TOM Cly4ae MpeaoT-
BPALIAETCSl OTKIFOUYEHHUE BBIKIIOUATENS 3alUTON MPH J0XKHOM cpabaTblBaHUM (OTOTHPUCTOPHBIX AATUH-
KoB. B ycrpoiictBax MPS ayrosas 3ammuTa ¢ mycKOM IO TOKY MOKET OBITh peajn30BaHa M Ha BHEUIHEH
3amure (mapamerp «Bxoay» nomkeH ObITh 3a/1aH KaK U3MEPUTENbHBIN OpraH TOKOBOW CTYIEHH, HallpUMep
«I> NO»; nmapamertp «bnokupoBka» - 3anporpammupoBal kak «DN 1uB.», rne DN — nuckperssiii Bxon,
Ha KOTOpBIN MOJAETCsl CUTrHAJ ¢ (POTOTUPUCTOPA).

10.9.2 Opranu3anmusi Jorudeckoi 3amuTsl mmH (JI3II)

[punuun nevicteust JI3I ocHoBBIBaeTcs HA ToM, uTo npu K3 Ha mMHAX, TOK MPOTEKAET TOJIBKO
yepe3 nurtamme npucoeauHenus. [Ipu K3 B Ttouke K1 (pucynok 10.13) 3ammra ¢uaepa Oaoxupyer
OBICTPOJICUCTBYIONIYIO CTYIIEHb Ha BBOJE (CEKIIMOHHOM BbIKIItouarese). [lpu 3amMplkaHuu Ha muHAX (TOY-
ka K2, pucynok 10.13) 3amutsl GpuaepoB He YyBCTBYIOT MOBPEKIACHUS M OJIOKUPOBKHU OBICTPOICHCTBYIO-
1Ieil 3alIUThl HA BBOJIE HE TPOUCXOIMT.

broxupytomue opranst JI3LI BeIBOASTCS OT Kaxkaoro ¢uaepa, coOUparoTcsi BMECTe U MOCTYIMAaOT
Ha JUCKPETHBIE BXO/IbI 3aIIMTHI BBOJA U CEKIIMOHHOTO BBIKIIOUYATENs. [Ip1 KOPOTKOM 3aMBbIKaHUU B TOUYKE
K1 cpabarbiBaeT u3mepuTenbHbId Opran 3amiuThl Guaepa 391 ¥ 3aMbIKAIOTCs €€ KOHTAKThI 3Q1.1 U 31.2,
0J10KHpYsl OBICTPOIEHCTBYIONIYIO 3alIUTY BBOJA U ceKunoHHOro Beikitouarens. [Tpu K3 B Touke K2, T.e.
Ha muHax, ToK K3 He mpoTekaeT HU B OJIHOM 3alllUTe OTXOMAAIICH JTUHUU, IOATOMY OBICTPOACHCTBYIOIIAS
CTYIICHb He OJOKHpYETCsS U paboTaeT Ha OTKIIOYEHUE BBOJA (MIIM CEKIIMOHHOTO BBIKITIOYATEIIA).

Qcs

1 2 QBBI? KM% PRI | | I
4
3 o ot
K1

3aq1.1 301.2
3q2.1 3q2.2
+ 303.1 OuncKpeTHbIN + 303.2 AvckpeTHblii
BXOZ 3ass BXOA 3ace
) uenu ) uenu
6roknpoBkM 6r10KNpOBKM
N3LW (Ha BBOAHOM N3 (Ha cekumoHHOM
BbIKIoYaTene) BbIKINoYaTene)

Pucynok 10.13 — IIpuHiun nelcTBUS JOTHYECKOHN 3aIUThHI IUH

B kauectBe ncnonnutensHoro oprana JI3II mMoHO MCHOIB30BaTh CTYNEHb TOKOBOWM 3alllUTHI C
YCTaBKOM 110 BPEMEHH, PACCUNTAHHOM TIO CIIEAYIOIIeH ¢opmyre:

tﬂ3lH = tcpa6.1/10 + tcpa6.p + taﬁp.d.c. + tmn ’ (24)

rae t,,,5 10— BPEMS cpabaThIBAHUS U3MEPUTENLHOTO Oprana 3amuThl punepa (t,,,; 4,0 = 50 Mc);
t
t

— BpeMs cpabaTbiBaHus peseiHoro Bbixoaa (t ~ 5Mc);

cpab.p
— BpeMs 06pa60TKH CUrHajia ¢ JUCKpETHOI'O BXOJia Ha 3allIMTC MUTAOIICTO IMMPUCOCTNHCHUA
(to6p.0.c. ~ 20 MC)’

~ 50 mc).

cpab.p

06p.0.c.

t,,,— Bpems 3anaca (t

3an 3an

Ucxons u3 (24) pekomenayeTcst npuHUMAaTh ycTaBky no Bpemenn JI3II ne menee 150 mc.
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VYcraBka no toky JI3II BeIOMpaeTcs UCX0Is U3 YCIOBUS OTCTPOMKH OT CBEPXTOKOB IOCJI€aBaprii-
HBIX MICPErpy30K, T.C. NOCJIC OTKIIOYCHHA KOPOTKOI'O 3aMbIKaHUA HA OTXOI[HIHCﬁ JIMHUUN:

[ M I
c3 = k pab.maxc
B

(25)

171€ lpas. make — MAKCUMANBbHBIN pabounii TOK pacnpeaycTpoiicTBa.

B cnydae ncuesnoBenus HanpspbkeHus Ha muHkax JI3I mpu kopoTkoMm 3ambikanuu Ha pugepe JI3II
He Oyzaer OJOKMpOBaHA M MPOM3OUIET JIOKHOE OTKIIOYEHHE BCeW ceKimu. [1oaToMy peKoMeHIyeTCs Bbl-
MOJTHATH KOHTPOJIh HanpspkeHus: Ha muHkax JI3L ¢ 6mokuporkoit JISII npu oTCYyTCTBMM HAa HUX HaIps-
JKEHUS.

10.10 PexoMeHauuM MO OPraHM3alMU YCTPOICTBa pe3epBUPOBAHMS O0TKA3a BBIKJIIOYATEs
(YPOB)

[punuun neiicteus YPOB cnenyromuii:

- npu K3 cpabatbiBaeT 3amuTa, BelpabaThIBae€T CUIHAJ HA OTKJIIOYEHHE BBIKIIIOYATEIIS;

- €CJIM Yepe3 BpeMsl, 1IOCTaTOYHOE JJIsi OTKJIFOUEHHUS BBIKIIIOUYATENsl TOK HE MPONaAaeT, TO BbLAAETCS
CUTHAJI Ha OTKJIFOUYEHHE BBILIECTOSILET0 BBIKIIOYATENS 3aLIUTON 0€3 BhIIEPKKU BPEMEHH.

[Mpunmun peanmzammu YPOB Ha ycrpoiictBax MP5 mokasan na pucynke 10.14. ITyckoBsle opra-
Hbl YPOB BbIBOZISATCS OT Kakaoro ¢uaepa, coOuparoTcst BMECTe U NOCTYNAIOT Ha TUCKPETHBIE BXOJIbI 3a-
IIMTHI BBOJA U CEKLMOHHOTrO BhIKItouarens. [lpu xoporkom 3ambikanuu B Touke K1 cpabarbiBaer cTy-
IEeHb 3alUThl Gpuaepa 301 U OAHOBPEMEHHO C MojAadel KomaH bl Ha oTkiIoueHue Q1 3amyckaercs Taiimep
Torkn, €CHM MO UCTEYCHUH BPEMEHHU Torer TOK HE MPOMAN 3aMBIKAIOTCS KOHTAKTHI 3Q1.3 U 3Q1.4, mMoaaBas
CUTHAJI Ha OTKJIFOUYEHHE BBOJHOI'O U CEKIIMOHHOTO BBIKJIIOYATEIIS.

Qcs
QBBIj L]
L 2 [ PR | L
g o o
K1
301.3 3014
302.3 302.4
+ 303.3 [nckpeTHbIN + 303.4 [IMcKpeTHbIN
BX0g 3ass Bxog 3acs
uenu uenu
nycka YPOB nycka YPOB
(Ha BBOAHOM (Ha cekuMoHHOM
BbIKMo4aTene) BblIKMoYaTene)

Pucynok 10.14 — IMpunmun peanuzamu YPOB

Bpemst Tomn («BPEMSA OTKJIFOUEHUSA» 3amaércs B moameno «BBIKIIFOUATEJIb» wmento
«BXOIHBIE CUT'HAJIbI») onpenensieTcs ClieyIOIIUM BbIpaXKEHUEM:
T,,=t .+t +t +1,

omka omKa cpab.p 3an !
r11e torcr — HANOOIBIIEE BPEMs OTKIIFOUCHHS BBIKIIFOUATEIIS;
tsan — Bpems 3amaca (t,,, = 50 mc).

(26)

00p.0.c.

Torxn peKkOMeHAyeTcst npuHuMaTh paBHbIM (0,15+0,25) ¢ B 3aBUCHMOCTH OT THUIIa IPUMEHSEMBIX BbI-
KJIIOYaTelIen.

TepmuHan sawmTbl aHeproobopygosaHua MP5, MO 50 109 www.bemn.by
OAOQO «benanektpomoHTaxHanaaka», MuHck upr@bemn.by


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

Ortxkmtouenne no curHany YPOB MOHO peanu30oBaTh Ha BHENIHEH 3alUTE WX HA CTYNEHU 3allH-
Thl OT NOBBILIEHUS TOKA. BO BTOpOM cilydae Imyck 3aiuThl ocylecTBisercs no curany ¥YPOB, npu stom
HCIIOJNIB3YETCS yCTaBKa MO TOKY, KOTOpasi BHIOMPAETCS UCXOJI U3 YCIIOBUSL 00ecredeHus] YyBCTBUTEIbHO-
cti Kk K3 B KOHIIE OTXOAAIIMX JMHUN U KEJIaTeJIbHO JOJDKHA OBITh BBIIIE HAaWOOJBIIETO HATPy30YHOTO
TOKa pacrpenycrtpoictBa. [lepBbiii kputepuid siBiisieTcs: npuopuTeTHbIM. Peanuzamnuein YPOB Ha crynenu
TOKOBOW 3alIUTHI IOCTHTACTCsI OOJiee BBICOKAsh HaI&KHOCTh paboTel YPOB, T.K. CHIKaeTCs BEpPOSTHOCTD
JIO)KHOTO JIEHCTBHS 3TOM aBTOMATHUKH B CIIy4ae CaMOINPOU3BOJIBHOTO (CIy4ailHOTr0) 3aMbIKaHMsI KOHTaKTa
B 1ienu nycka YPOB.

10.11 Pexomennauuu no opranuzanuu YPOB3 (coBmecTHol peanuzanuu YPOB u JI31I)

B ycrpotictBax MPS5 peanuzoBana noruka YPOB3 (pucynok 10.15). [Ipunnun nevicteus YPOB3
OCHOBBIBAETCS Ha COBMECTHOM OJOKMPOBKE OBICTPOACHCTBYIONICH 3alIMTHI HA MUTAIOIIEM MPHCOEIUHe-
HUM ycKOBbIMU opranamu Y POB u JI3II.

B MP5 YPOB3 BBeneno B paboTy, e 0IHOBpEeMEHHO BBeseHb! tornka YPOB u JI3LLL

nau

| BbiBegeHo
/" BsefeHo
I>In3w A &

Curnan: pabota

n3u
CurHan: pa6ota (YPOBS)
YPOB L
Pucynok 10.15 — Jlornueckas cxema YPOB3
Qcs
g 9 [7]
1 2 [} /M PR | L
o9 o ol
K1
301.2
301.1 %3 Q %4
302.1 3Q/2r.3 302.2 3Q/2F4
+ o + -
3g3.1 333 HAunckpeTHbin 3@3.2 334 HunckpeTHbin
— BXOf 3ass — Bx0A 3acs
uenu GroKNpPoBKM uenu GroKNpPoBKM
TOKOBOW OTCEYKM TOKOBOW OTCEYKM
(Ha BBOAHOM (Ha ceKyMOoHHOM
BbIKNtoyarene) BbIKItoyarene)

Pucynok 10.16 — Cxema nenouxu JI3II-YPOB

[Tpu Bo3HMKHOBeHMM KopoTKoro 3ambikanusg K1 (pucynok 10.16) cpaGaTbhiBaeT M3MEpUTENbHBIN
TOKOBBIA OpraH 3amuThl ¢uaepa — 3aMmbikatoTcsa pene 301.1, 301.2 U GIOKHUPYIOT TOKOBBIE OTCEUYKH Ha
BBOJIE WJIM CEKLINOHHOM BBIKJI0O4arene. Ecian nocie ucreueHus BeIAEPKKH BpeMeHH Tor OT MOMEHTA 11O-
Jla9u KOMaHJIbl Ha OTKJIFOYEHHUE BBHIKIOUaTesss Q1 TOK HE MPOmNaiaeT, TO Pa3MBIKAIOTCSl BBIXOIHBIC peje
3amuThl 301.3, 301.4 (peamm3yromue ¢yHkiuio YPOB), nebmokupyss TOKOBBIE OTCEYKHM Ha MUTAIOIINX
npucoeanHeHuax. OTceuku oTpabaThIBaloOT, OTKIIOYAs MUTAOLIUE prucoennHenus. Eciu mpousonuio mo-
BpexkaeHue B Touke K2, To koHTakThl 3q1.1, 3g1.2 ocratoTcst pa3oMKHYThIMH, padoTa JI3LI paspemiena u
ona otkiogaet Qs (Qcs).
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Ucxonst u3 npunnumna aeiicteus JI3IL Ha ObicTpomelCTBYIONMICH 3aIUTE MUTAIOIMINUX MPUCOSTUHE-
HUI HeoOXoMMa ycTaBKa 1o BpeMeHU He MeHee 150 mc. YcTaBka 1o TOKY OTCEYKH BBIOMPAETCS UCXOAS
U3 YCJIOBHSI OTCTPOMKH OT CBEPXTOKOB ITOCIICABAPUNHBIX NEPETPY30K, T.€. MOCIE OTKIIOUEHUS KOPOTKOIO
3aMbIKaHUsl HA OTXOJIIEH JMHUH, a TaKXKe 110 YCIOBHUIO YyBCTBUTEIBHOCTH K KOPOTKHMM 3aMbIKaHUSIM B
KoHIle ¢uaepoB. O6a 3TUX YCIOBHS JOKHBI OBITH CTPOTO BBIMTOJIHEHBI sl 00ecreveHus: MPaBUIbHOTO
¢ynkumonupoBanus YPOB u JI3ILI, uem orpaHnYrBaeTcsi BO3MOXKHOCTh TPUMEHEHHUS TaHHOH JIOTHKH.

YPOB3 umeer npeuMyniecTBo B TOM, YTO MO3BOJIIET UCHOIb30BaTh TOJIBKO OAHHU OOIIUE IIUHKU
YPOB u JI3I, uckmtouaer noxHoe nefictsue YPOB B ciiydyae HenpaBuibHBIX JEHCTBUI NepcoHana npu
WCIIBITAaHUSAX BbIKIIOUaTenei ¢puaepoB. Hemoctatkom YPOB3 siBnsiercs yBenuueHne BPEMEHH OTKIIIOUE-
HUsA 1pu oTpabateiBanuu jJoruku YPOB no cpaBHenuto ¢ «uancteim» YPOB (nmpu npumenennn «CXEMBbI
1» cm. . 6.2.2). B nanHOM ciiyyae BpeMsl BblJ1Jadl KOMaH bl Ha OTKJIIOYEHHE BBILIECTOSIIETO BBIKJIIOUATE-
JIs BO3pacTaeT Ha BpeMsi paboThl OBICTPOJCUCTBYIONICH cTyneHu, T.e. Ha 150200 mc (T.e. oOmiee Bpems
YPOB3 cocraBur 150+200+250+300=400-+500 mc).

[Tpu npumenennn JI3II (YPOB3 cm. . 6.2.2) mo «CXEME 2» HeaocTaTkoM IO CPaBHEHHIO C
pasaensHOl peanuzanueit JI3II u YPOB saBnsieTcs yBennueHHe yCTaBKU MO BPEMEHU OBICTPOACHCTBYIO-
1Iei CTyNeH! Ha MUTarIuX npucoenuHenusx ¢ 150+200 mc go 250+300 mc (Bpemenu YPOB).

11 TPAHCIIOPTUPOBAHUE U XPAHEHUE

11.1 MP5 nomxHO J0IycKaTh TPAHCIOPTUPOBAHUE BCEMU BHIaMU TPAHCIIOPTA B YIIAKOBKE IPU
YCIIOBHH 3alIUTHI OT MPSIMOTO BO3JEHCTBUSA aTMOC(HEPHBIX 0caiKoB. IIpu TpaHCIOPTHPOBAHUN BO3TY1L-
HBIM TpaHcroptoM MP5 B ynakoBke JOKHO pa3MeIaThes B OTAINIMBAEMOM FepMETU3UPOBAHHOM OTCEKE.
Pa3zmernienue u kperieHue yrnakoBaHHoro MP5 B TpaHcriopTHOM cpesicTBe 10JIKHO HCKIIIOYaTh €ro caMo-
IIPOU3BOJIbHBIEC IEPEMELICHUS U MTAJICHUSL.

11.2 YcnoBus TpancnopTupoBaHus U XpaHeHus: MPS B yactu Bo3/1eHCTBHSI KIIMMAaTUYECKUX (ak-
TOPOB:

- TEMIIEpaTypa OKpyXkarouiero Bo3ayxa or Munyc 40 no maroc 70 °C;

- OTHOCHUTENbHAs! BIAXHOCTh 10 95 % npu 35 °C u Gonee HU3KUX TeMIiepaTypax 0e3 KOHACHCAalun
BJIary.

MPS5 MOXeT XpaHUTbCA B CyXUX HEOTAINIMBAEMBIX TOMELIECHUSIX TP YCIIOBUU OTCYTCTBHUSI MbUIH,
NapoB KHUCJIOT, IIE€JI0Y€EH, arpECCUBHBIX Ia30B, BHI3BIBAIOLINX KOPPO3UIO METaJlIa U pa3pyLIeHHUE MJ1acT-
Mmacc.

12 MOATBEPKAEHUE COOTBETCTBUS

Ceptuduxkat coorBerctBusi NeEADC RU C-BY.A107.B.03868/21 (cepusst RU Ne0265109) o coot-
BercTBUM TpeboBanusm TP TC 004/2011 «O 6e30macHOCTH HU3KOBOJIBTHOTO 000PYIOBAHUS.
Hexnapamust o cootBerctBun EADC NeBY/112 11.01. TP020 020.02 00166 u TP TC 020/2011

((BHeKTpOMaFHI/ITHaﬂ COBMCCTHUMOCTb TEXHUYCCKUX CPEACTB.
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MNPUJIOKEHUE b
(cnpaBouHOE)

Bua 3aaneit nanenu TepMuHana 3aiuThl 3Heproodopynosanus MPS
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Pucynok b.1 — Bua 3agHeii naHenu TepMHHaNa 3alMThl SHeproodopynosanus MP5. Bapuanr 1
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Pucynox b.2 — Buj 3aiHei nanenu TepMUHaia 3aliUThl SHeproodopyaosanus MPS. Bapuant 2
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Pucynok b.3 — Bux 3anHeit manenu TepMruHaa 3auThl SHEproodopynosanus MPS. Bapuant 3

©

©e @ @ ® ® ® ® @

1= @:@

LAN -1
10100

¥

LAMN -2
16/1e0

E

¥4,

Pﬂ[;
@2[2
P3| 2
P@[g
Pg[ﬂg

L

13
P?[ﬂﬁ
15

78y

@i
mid|
@15
mAas[

p:0)

[;

3
miol 4
ﬂﬁ[g

ﬂﬂz[g

10
11
12
i3
14

18
16

O

]| 22,
N 2%
]| 2 »

1)«
|
|

%IE 8%
m 9 1#;]
0|0 £
IO 0%
N0 ]2+
©

O

Pucynox b.4 — Buj 3aiHeit nanenu TepMuHaia 3auThl sHeproodbopynosanus MPS. Bapuanr 4
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MNMPUJIOKEHUE B
(cnpaBouHOE)

Cxembl BHemHuX npucoegudenunii MP5, I10 50
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Pucynok B.1 - Cxema nonkirouerus MPS5, T10 50 (¢ 2-ms TpaHchopmMaTopaMu ToKa)

L — —
I Cxema npuBeeHa A1 TOKOBbIX eneii ¢ lIin=1Aulh=5A
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Pucynok B.2 — Cxema nogkimouenust MP5, T10 50 (¢ 3-ms Tpanchopmaropamu TOka)

L — —
I Cxema npuBeeHa 1 TOKoBbIX eneii c lIn=1Aulp=5A
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IMPUJIOXEHUE I
Taoauuslr MP5
Tabmuua I'.1 - CiMcok CUrHaIoB, UCTIONB3YEMBIX MTPH (HOPMUPOBAHUU BXOAHOTO JIOTHYECKOTO CHUT-
HaJjia, CUTHAJIOB 6J'IOKI/IpOBKI/I 3aliuT 110 |, napaMeTpoB aBTOMAaTUKHU

Kona Tun curnajaa Kona Tun curaaia
1 HET 50 BJICI <MHB>
2 J1 MHB 51 BJICI
3 J1 52 BJIC2 <MHB>
4 J12 HB 53 BJIC2
5 J2 54 BJIC3 <MHB>
6 J13 HB 55 BJIC3
7 J3 56 BJIC4 <MHB>
8 J14 THB 57 BJIC4
9 J4 58 BJICS <MHB>
10 J15 NHB 59 BJICS
11 J5 60 BJIC6 <MHB>
12 J16 UHB 61 BJIC6
13 J16 62 BJIC7 <MHB>
14 J7 UHB 63 BJIC7
15 J7 64 BJIC8 <MHB>
16 J18 THB 65 BJICS
17 J8
18 J19 UHB
19 J19
20 J10 MHB
21 J10
22 J11 MHB
23 J11
24 J12 HB
25 J12
26 J13 MHB
27 J13
28 114 HB
29 J14
30 J15 NHB
31 J15
32 J16 THB
33 J16
34 JI1 <1IHB>
35 JI1
36 J12 <1IHB>
37 J12
38 JI3 <MHB>
39 JI3
40 J14 <1IHB>
41 JI4
42 JI5 <MHB>
43 JI5
44 J16 <MHB>
45 J16
46 JI7 <1IHB>
47 JI7
48 JI8 <MHB>
49 JI8
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Tao6muma I'.2 - Curgasnsl BHEITHUX 3aIUT

Kon Tun curuaja Kon Tun curnaja

1 HET 50 BJIC1 <MHB>

2 J1 UHB 51 BJIC1

3 1 52 BJIC2 <MHB>

4 J12 UHB 53 BJIC2

5 2 54 BJIC3 <UHB>

6 J13 UHB 55 BJIC3

7 J3 56 BJIC4 <MHB>

8 J14 HB 57 BJIC4

9 J4 58 BJICS <UHB>
10 J15 UHB 59 BJICS5

11 J5 60 BJIC6 <MHB>
12 J16 UHB 61 BJIC6

13 16 62 BJIC7 <MHB>
14 J7 NHB 63 BJIC7

15 7 64 BJIC8 <MHB>
16 J18 UHB 65 BJIC8

17 18 66 1> MO <UHB>

18 J19 UHB 67 I> HO

19 9 68 | > CPAB <UHB>
20 J10 UHB 69 | > CPAB

21 J10 70 I1>> MO <MHB>

22 J11 UHB 71 I >> HO

23 11 72 | >>CPAb <HHB>
24 J12 UHB 73 | >> CPAB

25 J12 74 I>>> MO <UHB>
26 13 UHB 75 | >>> O

27 13 76 | >>> CPAb <HWHB>
28 14 HB 7 | >>> CPADB

29 J14 78 I >>>>HN0 <MHB>
30 J15 NHB 79 | >>>> 1O

31 J15 80 | >>>> CPAb <HHB>
32 J{16 UHB 81 | >>>> CPADB

33 16 82 12> KO <MHB>

34 JI1 <UHB> 83 12> HO

35 JI1 84 12> CPAB <MHB>
36 J12 <MHB> 85 12> CPAB

37 J12 86 12>> 1O <HUHB>
38 JI3 <MHB> 87 12>> HO

39 J3 88 12>> CPAbF <UHB>
40 JI4 <MHB> 89 12>> CPADB

41 JI4 90 10> MO <HMHB>

42 JI5 <MHB> 91 10> HO

43 JI5 92 10> CPAB <MHB>
44 JI6 <MHB> 93 10> CPAB

45 JI6 94 10>> MO <MHB>
46 JI7 <UHB> 95 10>> HO

47 JI7 96 10>> CPAb <UHB>
48 JI8 <MHB> 97 10>> CPADB

49 JI8 98 In> MO <MHB>
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[Tponomkenne Tadauis [7.2

Kon Tun curuaja
99 In> HO

100 In> CPAbL <VIHB>
101 In> CPAB

102 In>> MO <MHB>
103 In>> MO

104 In>> CPAB <MUHB>
105 In>> CPAB

106 Ir> MO <HHB>
107 Ir> MO

108 Ir> CPAb <HMHB>
109 Ir> CPAB

110 12/11> 1O <HWHB>
111 12/11> HO

112 12/11>CPAB <MUHB>
113 12/11> CPAB

114 AYP OTK. UBH.
115 AYP OTK.

116 YATIIB BKJI. UBH.
117 YAIIB BKIIL.

118 PE3EPB
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Ta6muma I'.3 — Ciucok CUTrHAIOB, HCTIOB3YEMbIX MPU (DOPMUPOBAHUH BBIXOHOTO JIOTHYECKOTO CUTHAJIA
Kon Tun curuaja Kon Tun curnaja
1 HET 48 I>>>> 10O
2 OTKII. BBIKIL. 49 I>>>> CPAb
3 BxJ1. BBIKIIL. 50 12> 10O
4 Heucnpasnocts ol 12> CPAB
3) I'p. ycTaBok 52 12>> 1O
6 Peseps 53 12>> CPAbB
7 Curnanuzanus 54 10> 1O
8 OTKIIIOYEHHE 55 10> CPAB
9 3emis 56 10>> 1O
10 ABP Bk 57 10>> CPADB
11 ABP Otk 58 In> 1O
12 ABP Bbiok. 59 In> CPAB
13 Peseps 60 In>> 1O
14 Pa6ota JI3ILI 61 In>> CPAB
15 Pa6ota YPOB 62 Ir> 1O
16 Bki. mo AIIB 63 Ir> CPAB
17 YckopeHue 64 12/11 1O
18 1 65 12/11 CPAB
19 12 66 AYP Ortk.
20 JIR] 67 YAIIB Bk
21 J14 68 PE3EPB 1
22 5 69 PE3EPB 2
23 J16 70 PE3EPB 3
24 A7 71 PE3EPB 4
25 I8 72 PE3EPB 5
26 J19 73 PE3EPB 6
27 10 74 PE3EPB 7
28 11 75 PE3EPB 8
29 J12 76 PE3EPB 9
30 13 77 PE3EPB 10
31 14 78 PE3EPB 11
32 15 79 PE3EPB 12
33 16 80 PE3EPB 13
34 JI1 81 PE3EPB 14
35 JI2 82 PE3EPB 15
36 JI3 83 PE3EPB 16
37 J14 84 PE3EPB 17
38 JIS 85 PE3EPB 18
39 J16 86 PE3EPB 19
40 JI7 87 PE3EPB 20
41 JI8 88 PE3EPB 21
42 I> 1O 89 PE3EPB 22
43 I>CPADB 90 B3-1
44 I>> 10O 91 B3-2
45 I>> CPAB 92 B3-3
46 I>>> 10O 93 B3-4
47 I>>> CPADB 94 B3-5

95 B3-6
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[Tponomxenne Tadmursr 7.3

96 B3-7
97 B3-8
98 CClJIl
99 CCJ12
100 CCJI3
101 CCJI14
102 CCJI5
103 CCJI6
104 CCJ17
105 CCJI8
106 CCJI9
107 CCJI10
108 CCJI11
109 CCJI12
110 CCJI13
111 CCJI114
112 CCJI15
113 CCJI16
114 CCJI17
115 CCJI18
116 CCJI19
117 CCJI120
118 CCJI21
119 CCJ122
120 CCJI23
121 CCJ124
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Ta6mmma I'.4 - BeixoiHbIE CUTHAJIBI pejie, HHANKATOPOB

Kon Twun curnana Kon Twun curnana Kon Twun curnana

0 HET 52 | 410 104 | >> CPAB

1 OTKIJI. BBIKJI.<MHB> 53 | Al1 <VIHB> 105 | >>> 1O <UHB>

2 OTKIJI. BBIKJL 54 | 11 106 | I>>> MO

3 BKJI. BBIKJI.<MUHB> 55 | 112 <MHB> 107 | >>> CPAB<MHB>

4 BKJI. BBIKIJI. 56 | 12 108 I1>>> CPAB

5 HEUCIIP. <HWHB> 57 | A13 <VIHB> 109 | >>>> 110 <MHB>

6 HEWCIIPABHOCTb 58 | 413 110 | I>>>> W10

7 I'P. YCTABOK OCH. 59 | 14 <VIHB> 111 |1 >>>> CPAb <MUHB>

8 I'P. YCTABOK PE3. 60 | 114 112 | >>>> CPAB

9 PE3EPB <HWHB> 61 | 115 <MHB> 113 12> 1O <HUHB>

10 | PE3EPB 62 | 115 114 12> HO

11 | CUTHAJL. <VHB> 63 | 116 <VIHB> 115 12> CPAb <MHB>

12 | CUTHAJIU3 AL A 64 | J116 116 12> CPAB

13 | OTKJIFOYEHUE <1HB> 65 | JI1 <1UHB> 117 12>> HO <MHB>

14 | OTKJIIIOUEHUE 66 | JI1 118 12>> 1O

15 | BEMJIsI  <UHB> 67 | JI2 <UHB> 119 12>>CPABb <UHB>

16 | 3EMJIS 68 | JI2 120 12>> CPADB

17 | ABP BKJI. <MHB> 69 | JI3 <UHB> 121 10> UMO <HUHB>

18 | ABP BKIJL. 70 | JI3 122 | 10> HO

19 | ABP OTKJI. <MUHB> 71 | J14 <UHB> 123 10> CPAb <VHB>

20 | ABP OTKIJL 72 | JI4 124 10> CPAB

21 | ABP BJIOK. <MIHB> 73 | JI5 <UHB> 125 10>> MO <HUHB>

22 | ABP BJIOK. 74 | JI5 126 | 10>> HO

23 | PEBEPB <HUHB> 75 | JI6 <UHB> 127 10>> CPAB<UHB>

24 | PE3SEPB 76 | JI6 128 10>> CPAB

25 | PABOTA JI31lI <WHB> 77 | J17 <UHB> 129 In> MO <UHB>

26 | PABOTA JI3111 78 | J17 130 In> HO

27 | PABOTA YPOB<MHB> 79 | JI8 <UHB> 131 In> CPAb <MHB>

28 | PABOTA YPOB 80 | JI8 132 In> CPAB

29 | BKIJIL I1O ATIB <MHB> 81 | BJICI <VIHB> 133 In>> MO <HMHB>

30 | BKJIL. T1O AIIB 82 | BJICI 134 In>> HO

31 | YCKOPEHUE <HMHB> 83 | BJIC2 <VIHB> 135 In>>CPAb <MMHB>

32 | YCKOPEHUE 84 | BJIC2 136 In>> CPAB

33 | J1 <UHB> 85 | BJIC3 <MHB> 137 | Ir> MO <MHB>

34 | 11 86 | BJIC3 138 Ir> HO

35 | 12 <VIHB> 87 | BJIC4 <VIHB> 139 Ir> CPAb <HMHB>

36 | 2 88 | BJIC4 140 Ir> CPAB

37 | 13 <UHB> 89 | BJICS <MHB> 141 12/11> MO <1HB>

38 | O3 90 | BJIC5 142 12/11> 1O

39 | J4 <MHB> 91 | BJIC6 <VIHB> 143 12/11> CPAB <UUHB>

40 | 14 92 | BJIC6 144 12/11> CPAB

41 | 15 <MHB> 93 | BJIC7 <UHB> 145 AYP OTK. <MHB>

42 | 15 94 | BJIC7 146 AYP OTKII.

43 | 16 <MHB> 95 | BJICS8 <UHB> 147 YATIIB BKJI. <MHB>

44 | J16 96 | BJICS 148 | YAIIB BKIJI.

45 | 07 <HB> 97 | 1> MO <UHB> 149 | PE3EPB 1 <UHB>

46 | 07 98 1> MO 150 | PE3EPB 1

47 | 118 <HB> 99 | I>CPAF <HMHB> 151 | PE3EPB 2 <MHB>

48 | 118 100 | I > CPAB 152 | PE3EPB 2

49 | 19 <VIHB> 101 | I >> HO <UHB> 153 | PE3EPB 3<MHB>

50 | 19 102 | I>> MO 154 | PE3EPB 3

51 | 10 <UHB> 103 | I >> CPAB <UHB> 155 | PE3EPB 4 <UHB>
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[Tponomxkenne Tadmuie ['.4

Kon HazBanwne Kon Hazpanue
156 | PE3EPB 5 <MHB> 207 | B3 8 CPAB

157 | PE3EPB 5 208 | CCJI1 <1HB>
158 | PEBEPB 6<UIHB> 209 | CCJI1

159 | PE3EPB 6 210 | CCII2 <HB>
160 | PEBEPB 7<UHB> 211 | CCII2

161 | PEBEPB 7 212 | CCJI3 <1HB>
162 | PE3EPB 8<MHB> 213 | CCJI3

163 | PE3EPB 8 214 | CCJ14 <1HB>
164 | PEBEPB 9<UHB> 215 | CCJ4

165 | PE3EPB 9 216 | CCIJI5 <1HB>
166 | PEBEPB 10<MIHB> 217 | CCIJI5

167 | PE3EPB 10 218 | CClJI6 <UHB>
168 | PE3EPB 11<MHB> 219 | CCJI6

169 | PE3EPB 11 220 | cCI17 <1HB>
170 | PE3EPB 12<MIHB> 221 | CCIlI7

171 | PE3EPB 12 222 | CCII8 <1HB>
172 | PE3EPB 13<MIHB> 223 | CCJI8

173 | PE3EPB 13 224 | CCJI9 <HMHB>
174 | PE3EPB 14<MHB> 225 | CCII9

175 | PE3EPB 14 226 | CCJI1I0 <UHB>
176 | PE3EPB 15 <1IHB> 227 | CCII10

177 | PE3EPB 15 228 | CCJIl11  <UHB>
178 | PE3EPB 16 <UHB> 229 | CCJI11

179 | PE3EPB 16 230 | CCJI12 <1HB>
180 | PE3EPB 17 <1UHB> 231 | CCII12

181 | PE3EPB 17 232 | CCJI13 <1HB>
182 | PE3EPB 18 <1UHB> 233 | CCJI13

183 | PE3EPB 18 234 | CCJI114 <1HB>
184 | PE3EPB 19 <UHB> 235 | CCJI114

185 | PE3EPB 19 236 | CCII15 <1HB>
186 | PE3EPB 20 <1 UHB> 237 | CCJI15

187 | PE3EPB 20 238 | CCJI16 <1HB>
188 | PE3EPB 21 <UHB> 239 | CCIJI16

189 | PE3EPB 21 240 | CCJI17 <1HB>
190 | PE3EPB 22 <1UHB> 241 | CCII17

191 | PE3EPB 22 242 | CCJI18 <1HB>
192 | B31 CPAb <MHB> 243 | CCJI18

193 | B31 CPAB 244 | CCJI19 <UHB>
194 | B32 CPAb <MHB> 245 | CCJI19

195 | B3 2 CPAB 246 | CCJI20 <UHB>
196 | B33 CPAb <UMHB> 247 | CCII20

197 | B33 CPAB 248 | CCJII21 <1HB>
198 | B34 CPAb <MHB> 249 | CCJ121

199 | B34 CPAb 250 | CCJI22 <1HB>
200 | B35 CPAB <lIHB> 251 | CCJI22

201 | B35 CPAB 252 | CCI123 <1HB>
202 | B36 CPAb <MIHB> 253 | CCJ123

203 | B3 6 CPAb 254 | CCJI24 <1HB>
204 | B3 7 CPAb <lIHB> 255 | CCJ124

205 | B3 7 CPABb

206 | B3 8 CPAb <MHB>
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IIpunosxenue k norosopy Ne OT«__ » 20

Kapra 3aka3a Ha TepMuHAaJ 321U ThI JHeproodopyaosanuss MPS

3aKa3uyuk
Tun MP:

IMP5 |- [ XX|-|xxX|-[X

Bapuant ncnonHenust uatepderica:
1 — Ogun nmopt RS-485;

2 — JIa mopra RS-485;

3 — IBa ontrueckux nopra tuma ST,
4 — JIsa mopra Ethernet tuma RJ-45.

HoMmuHaneHOE HanpsiKeHUEe MUTaHUS:
110— Un =<110B;

230 - Uy ~230 B/=220 B;
XXX(XX) —MHO€ HANPSIKEHUE

Bepcus nporpammHoro obecredeHus:
50

Tepmunan 3amuTs! sHEproodopynoBanus MP5

KoauuecTBo u3aeanii: IIT.
TexHn4yeckoe ONMCAHUE U PYKOBOJICTBO 110 IKCIIYaTALUM: IIT.
3AKA3YUK: N3TI'OTOBUTEJDb:
« » 20 T. « » 20 T.
MLII. MLII.
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