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BBEJEHUE

Hacrosmuii 1OKyMEHT TpeqHa3HaueH IUIsi M3YYCHHUs TEepMHUHANA 3allUThl YHEProoOOpyIOBaHUS
MPS5.

B coctaB 1aHHOrO TOKyMEHTa BKJIIOYEHO: ONMCAaHHE YCTPOWCTBA M MPHUHIIMIIA paOOTHl TepMUHAIIA
3amUThl dHEproodopynoBanust MP5, TexHUYECKHE XapaKTEPUCTUKU, a TAK)KE CBEIACHHS, HEOOXOIUMBIC
JUTSL IPAaBUIIBHOM KCIUTyaTaIuy.

CopepxaHue 3TOT0 JOKYMEHTa PACIIPOCTPAHSICTCS Ha BCe MOIU(DUKAIINH U3ICTTHS.

[Ipeanpusitie ocraBisieT 3a COOOH MpPaBO BHECEHUS M3MEHEHUH, HE YXYALIAOIIUX MapaMeTpOB
u3aenus (Uit UX yTOYHEHUs CeayeT oOpamaThCs K pa3paboTUnKy).

1 HABHAYEHUWE U3JAEJINA

Tepmunan 3aumTsel sHeproodopynoBanus MP5, Bepcust nporpammuoro o6ecrieuenus 110 70 (na-
nee — I10 70), npenHazHaveH A 3alUThl U aBTOMATHUKHU:

- KabelbHbIX M BO3AYLIHBIX JIMHUI 3JIeKTporepesayn HampsbkeHueM 6-35 kB ¢ aByxcTOpoHHUM
[IUTaHUEM;

- BBIKJIIOYATENICH MUTAIOMIMUX M OTXOSIIUX MPUCOECIAUHEHUN pactpeleauTeNbHbIX YCTPOUCTB 6-
110 kB;

- tpancdopmaropoB 6-110 kB (B kauecTBe pe3epBHOIl 3alUTHI TPAaHCHOPMATOPOB).

Tepmunan 3amuTsl 3HEeproodopynoBanuss MP5 (nanee — MPS) sBasiercss coBpeMeHHbIM Ludpo-
BbIM YCTPOWCTBOM 3allUThI, YIIPABJICHUS U IPOTUBOABAPUIHON aBTOMATUKH, U IIPEACTABIISLET COOONH KOM-
OMHUPOBAaHHOE MHOTIO(QYHKIIMOHAJIBHOE YCTPOMCTBO, 0OBEANHSIONIEE Pa3InYHble (PYHKIUH 3alUThI, 13-
MEpPEHHUs, KOHTPOJIS,, MECTHOTO U AUCTAaHLIMOHHOI'O YIIPaBJICHHUSL.

Hcnonb3oBanue B MPS coBpeMeHHOH aHaioro-un@poBoil ¥ MHKpPONPOLECCOPHOM 3J€MEHTHON
0a3pl 00ecreunBaeT BbICOKYI0 TOUHOCTh M3MEPEHHUM U MOCTOSIHCTBO XapaKTEPUCTHK, YTO MO3BOJIET CY-
IIECTBEHHO MOBBICUTh YYyBCTBUTEIBHOCTb M OBICTPOJICMCTBUE 3aIINUT, a TAKKE YMEHBIIUTh CTYNEHHU Ce-
JIEKTUBHOCTH.

@DyHKIUY, BBINOIHAEMbIE TEPMUHAIIOM 3aIIUTHI S3HEProodopyaoBanus MPS, u ux cpaBHUTENbHBIE
XapaKTepUCTUKU MO (PYHKIUSAM IpHUBeAeHbI B Tabnuue 1.1.

Tabnmma 1.1
OyHKIUH Kox ANSI KOHH%CTF ©
CTyTIeHEU
Hamnpasnennas/HeHanpaBiieHHas 3a[UTa OT MOBBIIICHHS TOKA C 67/51/51V 4
IYCKOM IO HANPSIKEHUIO
HamnpaBnennas/HeHanpaBieHHas 3alluTa OT MOBBIIICHHUS TOKA 67N/51N/
(MOILIHOCTH) HYJEBOM MOCIEA0BATENBHOCTH C IIYCKOM I10 Hampsi- 32p 4
YKEHUTO
3amura OT NOBBIIIEHUS] CYMMApHOTO TOKa HYJIEBOU MOCJEe10Ba- o 1
TEIBHOCTH BBICIINX TAPMOHUK C ITYCKOM T10 HATPSDKCHHIO
HanpasnenHasi/HeHanmpaBieHHas 3al[UTa OT MOBBIIIEHUS TOKA
(MOIITHOCTH) OOPATHOM MOCIIEI0BATEILHOCTH C ITYCKOM I10 HaIpsi- 46 2
JKCHUIO
3amura ot 06pbIBa posoa (12/11) 46BC 1
3ammTa OT NOHM)KEHHS HAPSDKEHMSI C YCTaBKOM Ha BO3BpaT 27 2
3ammTa OT NOBBIIICHUS HAPSYKEHUSI C YCTAaBKOW Ha BO3BpaT 59 2
3ammura ot HO]\?"I)IIHeHI/ISI HaNpsHKEHUs HYJIEBOW MOCIEI0BATEIbHO- 59N 5
CTH C YCTaBKOIl Ha BO3BpaT
3amuTa OT HOBBIIICHHSI HANIPSHKEHUs 00paTHOW Mocie0BaTeIbHO- 47 2
CTH C YCTaBKOM Ha BO3BpaT
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[Tponomxenne Tabmumisl 1.1

OyHKIIUA Koxg ANSI KommuecTtBo
CTyIIEHEU
3amurTa OT CHUKEHUS 4YacTOThl C YCTaBKOWM HA BO3BpaT 81U-R 2
3amuTa OT HOBBIIIEHHS] YaCTOThI C YCTaBKOM Ha BO3BpAT 810 2
OmnpeJnenenne MecTa MOBPEXKICHUS — —
UYerbipéxkpatHoe AIIB BbIkiItOUaTENst 3aMIIAEMOTO PUCOCTUHEHUS 79 —
Kontpons cocrosinus Beikitouarenst ¢ YPOB (YPOB3) 50BF —

ABP

bilokupyromas goruka

BoceMb BHEIIHUX 3aIIUT

BoceMb BXOIHBIX JIOTUYECKUX CUTHAJIOB 10 JIOTHKE «» uim
«AJIN»

BoceMb BBIXOIHBIX JJOTHUYECKUX CUTHAJIOB 110 Jioruke «JIN»

OmnpenensiemMast MOJIb30BaTEIIEM JIOTHKA — ()YHKITUOHATBHBIC OJIOKU:
BXO/1bl, BBIXO/IbI, 3AIIMCH B KypHAJI, JOTUYECKUE FIEMEHTHI U,
NJIN, uckmouaromee MJIM, HE, Tpurrep, Taiimep, MyJbTUILIEKCOD,
TEKCTOBBIN OJIOK

WNunukamnus qeicTByOMUX (TEKYIUX) 3HAYCHUH TOKOB U Hampsi-
JKEHHH 3aIMIIAeMOTO MPUCOCTUHEHUS, YACTOThI

MecTHOE B JUCTAaHIIMOHHOE YIIpaBJICHUEC BBIKJIIOYATCIICM, TICPC-
KIIFOYCHUC PCIKUMA YIIPABJICHU

biioknpoBaHKe OT MHOTOKPATHBIX BKIOUYCHUN

3ananue BHyTpeHHEH KoHduUryparuu (BBOJ 3alIUT U aBTOMAaTUKH,
BBIOOP 3aIUTHBIX XapaKTEPUCTUK, KOJTUYECTBO CTYIIEHEH 3aIUTHI,
POrpaMMUPOBAHUE JIOTHKH U T.J.) IPOrPaMMHBIM CITIOCOOOM

MecTHBIN U AUCTAHIIMOHHBINA BBO/JI, XpaHEHHE U OTOOpaKEHHE
YCTaBOK 3aIlIMT U aBTOMATUKH

Perucrpanus aBapuiiHbIX IAPaMETPOB 3aLIUIIAEMOT0 IPUCOETUHE-
HUS (IeHCTBYIONMX 3HaYeHUH TOKa, HAPSHXKEHUS U TUIIA TIOBpe-
KJIEHUsI) U cpabaThIBaHUE U3MEPUTEIbHBIX OPTaHOB

Peructpanus n3MeHeHus: CUTHaJIOB Ha AMCKPETHBIX BX0oJax (cocTo-
SHUS BBIKJIIOYATENS IPUCOEAMHEH NS, NENeN JUCTAHI[MOHHOTO
yIpaBJICHUS ¥ BHEIIHUX 3alllUT) U KOMaHJ YIpPaBJIeHUs, MOCTyIa-
IOLMX 10 KaHAJIy CBA3U

VY4eT KoIMuecTBa OTKIIIOYEHUN BBIKIIFOUATEIS

[TonmyueHne AUCKPETHBIX CUTHAJIOB YIIPABJIEHUS U OJIOKUPOBOK,
BbIJIa4a KOMAaHJI YIIPABJICHUS, aBAPUINHON U NPENyNPEIUTEIbHON
CUTHAJIM3ALUU

O6men nHpopmanueii ¢ BepxuuM yposaeMm (ACY TII)

HCHpCpBIBHaSI caMOJHMarHoCTukKa armapaTHoﬁ n HpOTpaMMHOf/'I qa-
CTH

VYCTpoHCTBO UMEET YeThIpe TPYMIbI YCTaBOK, KOTOPhIE MOTYT ObITh BBIOPAHBI MPH MPOTPAMMHUPO-
BaHUU Y€pe3 KIIaBUATYypy, NEPCOHAIBHBIN KOMIIBIOTED, CETh CBS3U WM AUCKPETHBIN BXoa. [lepexitouenue
yepe3 JUCKPETHBIN BXoaA Ha 1-3 rpymmy MpoucXOoJuT MOCPEACTBOM MOJIa4l UMITYJIbCa Ha COOTBETCTBYIO-
MK BXOJ. 4 TpyIa yCTaHaBIMBAETCA HA BPeMsl HalIMuus JuckpeTHoro curHana "[lepeki. Ha rp. yct. 4"

U UMECT IPHUOPUTET HAZ OCTAJIBHBIMU I'PYIIIIaMU YCTaBOK.
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2 TEXHUYECKHUE XAPAKTEPUCTHUKH

Tabmuma 2.1

ITapametp

3HayeHue

AHaJI0roBbI€ BXOJbI:
Ilenn u3mepenus Toka
"  KOJHMYECTBO;
" JMana3oH BXOIHBIX TOKOB:
O pabounii;
O aBapwiiHBINA B (azax;
O HYJIEBOH
MOCJIEIOBATEIIFHOCTH IN;
" TepMHYECKas YCTOWYMBOCTD:
O JTUTENBHO;
O B TedeHwue 2 c;
O BTedeHue 1 ¢
"  moTpeliiieMas MOIIHOCTh
Lenu HanpsoxeHus
" KOJIMYECTBO;
" BXOJHOE HampsHKEHHE:
o HoMuHaIBHOE B dazax (Un);
o pabouee (Up);
" TepMHYECKas YCTOWYMBOCTD:
O JJUTENBHO;
o B Teuenue 10 c;
* moTpebsiemMasi MOIITHOCTh
Yacrorta
" HOMHUHAJIbHOE 3HAYCHUE,;
* pabouwmii Tuana3zoH

4

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

ot 0 o 51u;

41u;

40l1H;

10011

P HOMHHAJIBHOM TOKe He Oojee 0,25 B-A

4,

100 B ad.;
10 256 B ad.;

260 B ad.;
300 Bad.;
P HOMUHAIBHOM HanpsbkeHun He 6oiee 0,25 B-A;

50 I
40 -60T

JIucKpeTHbIE BXOBI:

" KOJHYECTBO;

"  HOMMHAJIBHOE HAINpPsIKEHUE,

"  HampsDKeHUE CpadaThIBaHUS;

* k03¢ (ULUEHT BO3BpaTa;

"  mOTpebIIsAeMBbIi TOK B yCTAHO-
BUBIIIEMCS PEIKUME;

"  UMIYJIBC PEKEKIINU;

" 3a]epiKKa Mo BXOAy, He Ooee;

"  MHMHHMAaJbHas JJIUTEILHOCTh CUTHA-
na (aHTUIpede3roBas 3a1epiKKa)

16 mporpaMMupyeMBbIX, H30JIMPOBAHHBIX MEXAY COOOI;
~230 B (~110; =48; =24 B - mo 3aka3y)

0,6-0,7 UBx.HOM;

KB >0,95;

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

7 Mc

Peneiinrbie BEIXOBI:

"  KOJIHMYECTBO;

®  HOMUHAJIBHOE HANIPSKEHHUE;

"  HOMUHAJIBHBIA TOK HATPY3KH;

"  KOMMYTallMOHHAs CIIOCOOHOCTH B
LTI YIIPABJICHUS BBIKJIKOYATE-
aeM, L/R<40 mc

"  pa3MBIKAIOMIast CIIOCOOHOCTD IS
IMOCTOSIHHOTO TOKa;

"  KOJMYECTBO KOMMYTAallMid Ha KOH-

11 (8 mporpaMMHUpyeMBbIX );
250 B;

8 A;

10 10 A na Bpemst 1,0 ¢

10 30 A ma Bpemst 0,2 ¢

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

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

TakT: HarpyXeHHBIH; 10 000:;
HEHArpyXEHHbIN 100 000;
TepmuHan 3awmTbl aHeproobopynosaHua MP5, MO 70 8 www.bemn.by
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[Tponomkenne Tadmuis 2.1

IMapameTp

3HayeHHne

DNEeKTpONUTaHUE!

HOMUHAQJIBHOE HaNpsKEHUE MUTaHUS,
pabouuil uana3oH NUTaHUSL:

O HalpsLKEHHE NEPEMEHHOrO TOKa;

O HalpspKEHUE MOCTOSHHOIO TOKA,

notpebIsieMasi MOITHOCTD:
O B HOPMaJbHOM PEKUME;
O Tpu cpabaThbIBAaHUH 3aIIUT

~230 B; =220 B; (~110 B; =24; =48 — no 3aka3y);

Ot 100 mo 253 B;
Ot 100 10 300 B (momycTuMblii ypOBEHb ITYJIbCAITAN
20 %);

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

HHuTepderic 4eIo0BeKO-MaIIMHHBIN:

WHJIUKATOPBI CBETOIUOIHBIC:
O  KOJIUYECTBO;

O CcBOOOIHO Ha3HAYaEeMEbIE;
KJIaBHATYpa;

IUCILIEN

13;

8;

10 xnaBumI;

CBETOAMO/IHBIHN, 2 CTPOKH 110 16 CUMBOJIOB

JlokanbHbIN HHTEpDEIC

USB-2.0

Y naneHHblil nHTEpQEIiC:
Bapuant 1

BapuanT 2

Bapuanr 3

IIPOTOKOJI CBA3U

Bapuant 4

IIPOTOKOJI CBSI3U

2-X TIpoBOIHAs (pU3HUECKas TUHHS,
Onun nopt RS-485 (n30m1poBaHHBbII)
1200/ 2400/ 4800/ 9600/ 19200/ 38400/
57600; 115200 6ur/c;

“MP-CETH” (MODBUS);

JIBa mopra RS-485 (M301MpOBaHHBIX);
“MP-CETBH” (MODBUS);

JBa ontrueckux mopra tima ST (L00BASE - Fx);
MDK-61850;

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

OcuumnnorpadupoBaHue:

JUIATELHOCTD 3aIlCH 00IIas;
YHCIIO BBIOOPOK Ha MEPHOJ;
YUCJIO KaHAJIOB;

JUTATETHFHOCTH 3aITUCH JIO aBapyi;
dbopmat npeacTaBiIeHUs JaHHBIX

B COOTBETCTBHH C 11. 7.8.10;

20;

8 aHaoroBeIX, 127 TUCKPETHBIX;

0-99% ot o01el JIUTEILHOCTH,

0e33HaKoBbIi 16 p. npeoOpa3oBanue B hpopmare
COMTRADE npu nomMomiy mporpaMMHON 000JI0YKH
«YHaunKon»

Peructpanus coobuienuii:

" JKypHaJ aBapuii; 32,

" KypHaJ COOBITHIA; 128,
ITokazaTenu Haae KHOCTH:

" cpeaHss HapaOOTKa Ha OTKa3 100000 u;

CpeqHee BpeMsl BOCCTAHOBIICHUS
MOJTHBIN CPOK CITYKOBI

MOTOK JIOKHBIX CpabaThIBaHUN YCTPOWA-
CTBa B Ioji

He Oonee 1 4;
He meHee 20 J1eT;
He Gosee 1-107

Pabouwnii nuama3zon TemMneparyp OKpyKaromero
BO3/1yXa

Musyc 40... +70 °C

[TpenenbHbIN pabounii AUana3oH TEMIEPATYP
OKpY’KaroIIero BO3/lyXa ¢ COXpaHeHueM (QyHK-
UM 3aLUAT

Munyc 40... +70 °C
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ITapamerp

3Hayenue

OTtHocuTeNbHAS BIAXKHOCTH!
= B paboYMX yCIOBUSIX IKCILTyaTallUu;
" [IpU TPAHCHOPTHUPOBAHUU

110 95 % (pu +25 °C n mimke); **
110 98 % (1ipu +25 °C u mxke)

ATMOc]epHOe 1aBIeHHEe

79,743 ... 106,7 xIla

HomunanbsHbie paboure 3HaUCHUST MEXaHUYe-
CKHX BHEIIHUX BO3JIEUCTBYIOMIUX (aKTOPOB

o 'OCT 17516.1-90 anst rpynimbl MEXaHUYECKOTO
ucrnonHeHus: M40 (COOTBETCTBYET O CEHCMOCTOMKO-
ctu 9 6amiam)

Y eToiunBOCTh K MEXaHUYECKUM BHEITHUM
BO3JICHCTBYIOMUM (haKTOpaM MPHU TPAHCIIOPTH-
pOBaHUU

B cooTBeTcTBHM C YCIOBUSIMU TPAHCHIOPTUPOBAHUS
«Cx» 110
T'OCT 23216-78

["aGapuTHBIE pazmepbr™***

143x156%247 MM

Macca He 6oxnee 4 xr
Crenenb 3anuThl, o0ecneunBaemast 00ooukoi | IP30 mo 'OCT 14254-96;
(koprrycom);

CreleHb 3alUThI JIMIICBOM ITaHEIH;
CrteneHb 3alUThl KIIEMMHBIX pa3bEMOB

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

*

Toka), lu=5 A (1 A)

[ — HOMUHATBHBIN BXOJHOUW TOK (HOMUHAJIBHBIN BTOPUYHBIN TOK OT (ha3HBIX TPAaHCHOPMATOPOB

**  He nomyckaercsi KOHAEGHCALUS BIIard MPH KCILTyaTallil MUKPOIIPOIIECCOPHBIX pelie
*** T"abapUTHBIC ¥ IPHCOETUHUTEIFHBIC pa3MEpPhI MPUBEICHBI B IPUIIOKEHUH A

TpeboBanwus 2eKTpOMaraHuTHON coBMecTuMOocTd B cootBercTBrH ¢ ['OCT P 51317.6.5 — 2006
(MBK 61000-6-5) «CoBMECTUMOCTh TEXHUYECKHUX CPEICTB JIEKTPOMAarHUTHAsL. Y CTOMYUBOCTD K JJICK-
TPOMAarHUTHBIM ITOMEXaM TEXHHUYECKHUX CPEJCTB, IPUMEHSIEMBIX Ha SJIEKTPOCTAHIIUAX U TOICTAHIIHSIX.
TpeboBanust 1 METO/IbI UCIIBITAHUI» PUBEJEHBI B Tabauue 2.2.

Tabnuua 2.2

ITapametp

3HaueHue

Y CTONYMBOCTD K BO3/IEMCTBHIO HAHOCEKYHTHBIX UMITYJILCHBIX
nomex B cootBeTcTBHHU ¢ TpeboBanusimu CTh MOK 61000-4-4-

2006 (MDK 61000-4-4:2004);

- IIJI BXOJHBIX IIeTICH ITNTaHHsI; 4 kB
- JIJIS OCTaJIbHBIX HE3aBUCHUMbIX IICTICH; 2 kB
- KpuTepuil kauecTBa (PYHKIIMOHUPOBAHMS “A”
YCTolunBOCTh K MpOBATaM M KPATKOBPEMEHHBIM IIPEPHIBAHUSIM
HAIpsHDKEHUS CeTU AIIEKTPOITUTAHUS B COOTBETCTBHH C TPeOOBaHMUS-
mu CTh M3K 61000-4-11-2006 (MDK 61000-4-11:2004):
a) YPOBEHb UCIBITATEIILHOTO HAMPSHKEHUS B %0 OT HOMHUHAJb-
HOT'O HaIlpSKEHUS AJIEKTPOIUTAHHUS:
1) nuist npepbIBaHuii; 0 %:
2) JUIS IPOBAJIOB; 40 %;

0) I TEIBPHOCTD MPOBAJIOB; AU 30% (20 mc);
AU 60% (1 c);
AU 50% (100 mc)
AU 100% (1 ¢)

C‘A”

B) IIPEPBIBAHNUIL;

B) KpUTepuil KauecTBa (PyHKIHOHUPOBAHUS

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 10
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[Tponomkenue Tabautipr 2.2

IHapamerp

3HaueHue

Y CTOMYHUBOCTH K 3JIEKTPOCTATUYECKUM Pa3ps/iaM B COOTBET-
CTBUU C TPEOOBaHUAMU
CTB M3K 61000-4-2-2006 (M3K 61000-4-2:2001):

- IpY KOHTAKTHOM DPa3psile;

- IPU BO3AYIIHOM pa3psiie;

- KpUTepuil KauecTBa (PYHKIIMOHUPOBAHHS

6 xB;
8 xB;
66A’7

VYCTOMYNMBOCTE K BOSﬂCﬁCTBHIO MHUKPOCCKYHAHBIX HMITYJIbC-
HBIX IIOMEX B COTBECTCTBHUHU C Tpe60BaHI/I5IMI/I

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

- aMINIMTY A HAIPSAXKCHUSA UCHBITATCIIBHOTI'O UMITYJIbCA,

- KpUTepuil KauecTBa ()YHKIIMOHUPOBAHHS

(4,0+£0,4) xB npu nogayde nmomexu mno
CXEME «IIPOBOJI-3EMJIS»;

(2,04 0,1) kB npu nmoiave momMexu 1o
CXEME «IIPOBOJI-IIPOBOIY;

GCA”

VY CcTONUMBOCTD K BO3AECHCTBHUIO MIOBTOPSIOIINXCS KOeOaTeb-
HBIX 3aTyxaroumx nomex yacroro 0,1 u 1 MI'n B cooTser-
ctBuu ¢ TpeboBanusimu CTh I'OCT P 51317.4.12-2001:

- aMIUTUTYJHOE 3HAa4Y€HHE IEPBOrO MMITYJIbCA UCIIBITATEIILHOIO
HaNpsKEHUS;

- KpUTepuil KauecTBa (QYHKIIMOHUPOBAHHS

(2,5+0,25) kB npu mogaye momMexu 1o
CXEMe «IIPOBOJ — 3eMJISI»;

(1£0,1) kB mpu nopaue nomexu 1no
CXeMe «IIPOBOJ — IPOBOY;

GCA”

YCTOWYNBOCTh K BO3JEHCTBUIO MAarHUTHOIO IOJIS IIPOMBIII-
JIEHHOW 4YacTOThl B  COOTBETCTBUU C  TpeOOBaHUSAMU
I'OCT IEC 61000-4-8-2013 (MDK 61000-4-8:2009):

- HANPsKEHHOCTh HEMTPEPBIBHOIO MAarHUTHOTO OJISA ITOCTO-
SITHHOW MHTEHCHUBHOCTH,

- KpUTepHil KauecTBa QyHKIIMOHUPOBAHUS

30 A/m;

CCA”

Y CTOWUYNBOCTD K BO3IEHCTBUIO UMITYJIbCHOTO MArHUTHOTO I10-
JIl B COOTBETCTBHUHM C TPEOOBaAHUSIMU
CTB IEC 61000-4-9-2012 (I'OCT 30336-95):

- MaKCHMaJlbHasl HAaPs>KEHHOCTh UMITYJIbCHOTO MAarHUTHOTO
T0JI;

- KpUTepHil KauecTBa QyHKIIMOHUPOBAHUS

300 A/m;

CCA”

VY CToNYMBOCTD K BO3JIEUCTBHUIO PAIMOYACTOTHOIO AJIEKTPO-
MarHUTHOTO TIOJISI B COOTBETCTBUM C TPEOOBAHUSIMU
CTBb IEC 61000-4-3-2009 (IEC 61000-4-3:2008):

- HAMPSDKEHHOCTD M3JIy9aeMOro OJTHOPOHOTO JIEKTpoMar-
HUTHOTO 110JI4,

- IAAIa30H 4acTOT JIEKTPOMArHUTHOTO TTOJIS;

10 B/m;

ot 80 mo 1000 MI'm;

- KpUTepuil KauecTBa ()YHKIIMOHUPOBAHMS “A”
VY CTOWYUBOCTD K 3aTyXarolleMy KojedaTeIbHOMY MarHUITHOMY
noito no 'OCT P 50652-94:
- CTENEHb JKECTKOCTH MCTIBITAHUIA; 3;
- KpUTEepHil KayecTBa QyHKIIMOHUPOBAHHUS «A»

11
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[Tponomkenue Tabautipr 2.2

IHapamerp

3HaueHue

Y cTOWYNBOCTD K KOHYKTUBHBIM [TOMEXaM, HaBeIEHHBIM pa-
JIMOYACTOTHBIMU JIEKTPOMArHUTHBIMH MOJISIMU, TI0
CTB IEC 61000-4-6-2009 (IEC 61000-4-6:2006):

- CTETIEeHb KECTKOCTH (UCTIBITATEILHOE HAMPSIKEHUE);

- IMana3oH YacTOT AJIEKTPOMArHUTHOTO IOJIS;

- KpUTepHil KauecTBa GyHKITMOHUPOBAHUS

3 (10 B);
ot 150 kI'm mo 80 MI'm;
«A»

YceTouMBOCTh K MyJIbCAallUsAM, IPOBAIAM W IPEPHIBAHUIM
HaNpSDKEHUS  DJIEKTPONMUTAHUS  ITOCTOSSHHOIO  TOKa MO
CTI109110.47.104-08:

- YPOBEHb NYJIbCALIU;

- YPOBEHB UCHBITATEIBHOI'O HANPSKEHUS U1l IPOBAJIOB;

- YPOBEHb UCIIBITATEIILHOTO HAIIPSKEHUS ISl IPEPbIBAaHUN

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

0 % ot Un nmr. (B Teuenue 0,5 c);

Y cTOWYUBOCTD K K0J1€0aTeIbHOMY 3aTyXaloeMy MarHUTHOMY
oo, mo 'OCT IEC 61000-4-10-2014:

- UCIIBITATEIbHBIA YPOBEHD; 30 A/m;
- KpUTepuil KauecTBa () yHKIIMOHHUPOBAHHUS; «Aw;

- CTEIICHB KECTKOCTH Knacc 4
[ToMex0ycTOWYMBOCTh K KOJICOAHUSM IHUTAIOIIETO CETEBOI'O
Hanpspkenns, o |EC 61000-4-17:2015:

- MyJIbCallvsl HAPSDKEHUS DJIEKTPOIUTAHUS 10%

[ToMex0yCcTOMYMBOCTh K TAJCHUIO HAMPSIKCHUS, KOPOTKUM
3aMBbIKAHUSM M M3MEHEHHIO IMHMTAIOMIEr0 MOCTOSHHOIO Harpsi-
skenwsi, mo IEC 61000-4-29:2000:

- IEPEPHIB DICKTPOIMUTAHUS 0€3 U3MEHEHHS TapaMETPOB

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

ConpoTuBieHHE U30JISLMUA HE3aBUCHMBIX BHEITHUX MIEKTPUUYECKUX Lienel (KpoMe HU3KOBOJIb-
THBIX LIeTIei) OTHOCUTENIBHO KOPITyca U MEX1y cOO0H, H3MEPEHHOE MEra0OMMETPOM MOCTOSIHHOTO TOKA C
BbIXOAHBIM HanpsikeHuem 500 B, ne menee 100 MOwm.

N3ons1us Bcex HE3aBUCUMBIX JIEKTPUUECKUX Lenel ycTpoicTBa (KpoMe HU3KOBOJIBTHBIX I1e-
nel) OTHOCUTEIBLHO KOPITyca M MKy coOOM BBIICPKMBAET B T€UeHUE | MUH JEMCTBUE UCTIBITATEILHO-
ro HanpspkeHus 2 KB mpaktudyecku cuHyconganbHol ¢popmbl yactoton 50 I'm.

W3oms1ust Bcex HE3aBUCHMBIX AJIEKTPUYECKUX IIeTed ycTpolcTBa (KpoMe HU3KOBOJIBTHBIX Ie-
neif) OTHOCUTENIBHO KOpIyca U MEXIy COOOM BBIACP)KHUBAET 0€3 MOBPEXKACHUN BO3JEHCTBHE UMITYJIbC-
HOTO HampspkeHust B cooTBeTcTBHM ¢ pazaenoM 8 I'OCT 30328-95 (makcumanbHas aMIUIUTYAa UM-
mynbca 5 kB).

Y cTpoiicTBO 10 MoKapHOH 6e30macHoCTH cooTBeTcTBYeT TpeboBanusim ['OCT 12.1.004-91.

VYeTpoicTBO HE IPpEeIHA3HAYEHO AJI YCTAHOBKU U DKCIUTyaTallud BO B3PBIBOOIIACHBIX U MT0KAPO-
omacHbIX momenieHusx mo [1YD (“IIpaBuna ycTpoiicTBa AIEKTPOYCTAaHOBOK).

3 OIIUCAHUE YCTPOUCTBA

3.1 YcrpoiicTBo U padoTa uzaenus
MPS5 umeeT MOAYIBHYIO CTPYKTYPY M COCTOAT U3 CIEIYIOIINX MOJTyJICH:
. MOYJIb IIEHTpaIbHOTO mporieccopa (MIII);

. MOJ1yJib (BBO/Ia) CUTHAJIOB aHAJIOroBBIX TOKOBBIM (MCAT);
. MoJ1yJib (BBO/Ia) CUTHAJIOB aHajoroBbix Hampspkenus (MCAH)
. IBYX Mojylnel (BBona) curnainoB quckpetabix (MCII);
. MOayJb perie Beixoaubix (MPB);
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. MOAYJb KiaBuatypsl U nHaukanuu (MKHN);
. omok utanus (bIT).

Bce monynu BBOJa-BbIBOJIa UMEIOT pPa3beMBbl IS CBSI3U C MOAYJIEM LIEHTPAJIbHOIO MPOLECCO-
pa 1 6JIOKOM MHUTaHUS TOCPEICTBOM KPOCC-TIIIATHI.

Monynu ycraHaBinuBaroTcs BHyTpu Kopiyca MPS. g noaxitoueHus: BHEIIHUX LENEH Ha BceX
MOJYJISIX MMEIOTCSI KJIIEMMHBIE KOJIOJKHU MPY>KHHHOI'O ¥ BUHTOBOI'O (J11 TOKOBBIX BXOJIOB) THMa (I10 3a-
Ka3y BCE KJIEMMBI MOTYT OBITh BBIITOJHEHB BAHTOBBIMH).

BxonHble HanpspKeHUS M TOKM Ha BXOJaxX MOAYJIell CHIHAJIOB aHAJOIOBBIX IPeo0pa3yroTcs
JaTYMKaMH HaIpsOKEHUs U TOKA U QWIBTPYIOTCS aHAJIOTOBBIMU (DMIIBTPaMU HM3KUX 4aCTOT, OTCEKaro-
[IMMH BBICIIME TAPMOHUKHU BO BXOJHOM CUTHAJE, a 3aTteM, nepenatrorcs Ha ML

Mooynb yenmpanvno2o npoyeccopa BHIIONHACT GYHKINU aHAIOro-UU(pOBOro npeodpazona-
HUs, BbiunciaeHus U cBsi3u. [Ipu nomomm 12-paspsaanoro AT ananorosslie CUrHAIIBI, TOCTYHAOLIUE OT
MCA, npeobpa3yrotcs B ¢ poBoi Ko u o0padaTeiBaroTCs mpoieccopom. [lomyuaembie B UTOTE J1aH-
HBIE OIPEJIENIAIOT YCIOBUS CpabaThIBAaHUS 3AIIHT.

g mpenoTBpallleHus 3aBUCaHMs IpoLEccopa MPeLyCMOTPEH CTOPOKEBOM TalMep, Nepesa-
rpy’Kalomui cucreMy B citydae cOost. [lapaMerpsl sxypHasia aBapUHHBIX COOBITHIA, KOH(PUTyparus 3a-
LIUT, YCTaBKH, IapoJIb MOJIb30BaTENs A1 BXoAa B cucreMy xpansarcs B OIIII3Y. lannsle ocuumiorpa-
¢bupoBaHus XpaHATCsS B dHEproHe3asucumom O3Y.

Takxke Ha MOZyJle LIEHTPAJIBHOTO IIPOLECCOpa HAXOAUTCS Pa3bEéM ISl MOAKJIIOUEHUS MOAYJIS
KJIABUATYphl U MHIAUKALUH.

Mooynv cuznanoé OucKpemHwlX TIO3BOJSET YCTPOWCTBY IOJy4YaThb CHUTHAJIBI OT BHELIHMX
YCTPOMCTB.

Mooynw pene 6b1x00HbIX TIPEAHAZHAYEH Ul BBIJAYM CIEAYIOLIMX CUTHAJIOB: HEHCIIPABHOCTU
CaMoro ycTpOHCTBa 3allMThI, 00 aBapuu B CXEMY LIEHTpaJIbHON CUTHAIM3ALMU, a TAKXKE pa3IMyHbIC 3a-
IIPOrpPaMMUPOBAHHBIE CUTHAJIBI 3AIIUTH] U aBTOMATHKHU.

Mooyns knasuamypel u unouxayuu (IyasT) oOpa3yeT UHTEPPEHC MEKIY MOIH30BATEIIEM U
ycrpoiicteoM. Ha MKH pacnoniosxeHsl: KilaBuaTypa, »KMIKOKPUCTAININYECKUI AUCIIIIENH U CBETOIUO-
Hble MHAUKATOpbl. MHAMKATOPBI 0TOOpaXaroT COCTOSHUE 3alUINAEMO JTUHUM, KOMMYTAIlMOHHOTO arl-
rapara u UCIpaBHOCTb CAMOI'0 yCTPONCTBA.

Mooyns numanusa 103BOJSIET IUTATh YCTPOMCTBO, KaK OT MOCTOSIHHOTO, TaK U [EPEMEHHOI0
OIIEpaTUBHOIO TOKA B IIMPOKOM JUANa30HE U3MEHEHHUS MUTAIOUIETO HAPSIKEHUS.

3.2 IIporpamMmmHoOe o0ecnievyeHne .

MPS5 pa6oraer noxa ynpasieraunem OITEPAIIMOHHOUW CUCTEMbBI PEAJIBHOT'O
BPEMEHMU (OCPB), oGecnieunBaroiieit 00paboTKy MpOrpaMMHBIX 3ajay B IOCTYITHOE BpeMsI U B HEOO-
XOAUMOM IOPAIKE OUEPETHOCTH.

[TporpamMHoe oOecrieueHe BKIIIOYAET B ce0sl CIeAYIOIINE 3a0a4u:
3a/1a4a 00pabOTKH BXOJIHBIX JUCKPETHBIX CUTHAJIOB;
3amaya udpoBOi GUIBTPALMH U OCITUILIOTPaPUPOBAHHUS;
3aJaya JIOTUKHU 3aIIUT U aBTOMaTHKH;
3aJjauya 4acoB PeaJbHOr0 BPEMEHH;
3ajaua peanu3annu GyHKIUH YelI0BeKO-MaIllIMHHOTO HHTepdeiica 1 caMOIUarHOCTUKH;
3aJa4a BBOJIa-BbIBO/IA 110 TIOCIIEIOBATEILHOMY UHTEp]EHCY;

Peanu3zarnmst ycTaBOK Mo BpeMEHH JIJIsl pPa3HbIX 3aIUT B MPOTPaMME OCYIIECTBIISIETCS MPHU T10-
MOIIIM OJTHOKAaHAIBHOTO TaiiMepa M CUCTEeMBI MpepbiBaHuil. [I[porpammHoe obecnieueHre uMeeT BCTPO-
€HHBIN MEXaHU3M KOHTPOJISI COOCTBEHHOTO KOJIa.
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4 IAPAMETPBI U3MEPEHUMI

N3mepenune B MPS npon3BoasTCs o 4eThIpEM KaHalaM TOKA M YETBIPEM KaHalaM HalpsbKe-
Hus. [lepBuunbie Toku Tpanchopmaropos Toka (TT) u koaddunmentsr Tpanchopmaiuu Tpanchopma-
topa Hanpspkenus (TH) 3apatorcs cornmacuo tabnure 4.1.

Tabnuna 4.1
HaumeHoBaHue napamerpa 3HaueHue

1 | Inamazon nmepBuuHoro toka TT 0-5000 A

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

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

4 | lmana3zoH ycTtaBok 1o ko3 dunuenty tpancopmanuu Tpanchopma- 0-128000
TOpa HanpskeHus HyseBou nocnenosarensHoctu (THHID):

5 | IucKpeTHOCTh YCTaBOK MO TOKY 1 A

Homunansubiit nepeuunbiii Tok TTHII paccunteiBaeTcs:
=1, Ky

rae lu, - HOMUHAIBHBIM TOK YeTBEPTOro U3MEPUTEILHOIO TOKOBOro Bxoja (1 mm 5 A);
K - K09 duiment tpancdopmaru TpanchopmaTopa Toka HyJIEBOH MOCIIE10BaTENbHOCTH.

B mento «Ilapamerpsl HanpspKEHH» 3aAaETCsl HAIIPSKEHUE, UCTIOJIh3YEeMOE TOKOBBIMU 3alllH-
TaMU HYJEBOI MOCIeI0BaTENbHOCTH ((PYHKIIMIA ITycKa MO HAMPSHKEHUIO U MOJSPU3alMKd OpraHa Harpas-
JICHHUSI MOIITHOCTH):

- «Ua, Ub, Uc; Uo=U0» - ucnons3yercst pacuéTHOe HarpsDKCHHE HYJIEBOM IMOCIEI0Ba-
tenpHOCTH UO;

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

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

Hanpsixenus cuutarorcs onpeaeaéHHbIMU HEJOCTOBEPHO:

- pacuémmvle, HY1€80U U 00pamuol nociedosamenbHocmu, Ipu Beex (a3HbIX HUXke 5 B
vy nipu nosisiienuu cursana «<HEMCITPABHOCTD TH»;

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

- JuHelinoe, TIPU YPOBHE 000MX M3 COCTABIIAIOIIMX €ro (a3HbIX HWXe 5 B win npu noss-
nenun curnana «<HEMCITPABHOCTD THy;

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

IIpu HexOCTOBEPHOM ONpeeIeHNH HANPSKEHUS 3a1IUTA, U3MEPUTEJIbHbIH OPraH KoTo-
PO MCIOJIB3YeT ITO HaNPsIZKeHue, 0JJ0KHPYeTCsl.

Yacrora cunTaeTcst onpeaenéHHON HeTOCTOBEPHO TIPH JIFOOOM U3 CIICTYIOITUX YCIOBHIA:

- mpu Bcex (a3HbIX HanpspKeHusX Hike 10 B;

- nipu nosieinenuu curnana «<HEMCIIPABHOCTD TH»;

- yactore BHe auamnaszoda 40 —60 I'm.

IIpu HegO0CTOBEPHOM ONpeaeJeHUH YACTOTHI 3aIUTHI 110 YACTOTE OJOKUPYIOTCS.

Koad¢uiment Bo3Bpara A TOKOBBIX M3MepUTENbHBIX opraHoB (MO) MakcuManbHOTO Jei-
cTBus puHAT paBHbIM 0,95, s Hanpspkerueckux MO makcumanbHoro aevctBus - 0,98, a mis Hanps-
wendyeckux MO munumansHoro nevictus - 1,02, qis 3ammt yactotsl Bo3BpaT 0,05 ' mpu Hencnomb-
30BaHUM yCTaBOK BO3BpAaTa.
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S KOHTPOJIb 1 YITPABJIEHUE BBIK/IIOYATEJIEM

Jns ocyniectBiieHns QyHKIUN KOHTPOJIS MOJIOKEHUS, U3MEHEHHS] COCTOSIHUS BBIKITIOUATENs
MCTOJIB3YIOTCS BHEITHIE CUTHANIBI C OJIOK-KOHTAKTOB BhIKIIOUaTens. [y peanusanuu yrnpaBieHHs BbI-
KJIFOYaTesIeM MPEyCMOTPEHBI CIACIYIONIME BO3MOXHOCTH MMO1a4u KoMaH 1 (prucyHku 5.1):

- oT BcTpoeHHbIX KHOMOK «BKJI/OTKJIy;

- OT BHEIIHETO KJII04a yIpPaBJICHNUS;

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

- o unTepdeiicy cpszu (CATY).

VYrpaBieHre 0T BCTPOSHHBIX KHOTIOK U TTO HHTEP(EHCy CBA3H MOXKET OBITh 3aIlpPEIIeHO.
VYrpaBieHue OT BHEIIHETO KJIK04Ya M OT BHEIIHEH cxeMbl MOKeT ObITh BBeZieHO Ha «PASPEILIEHO» wim
«KOHTPOJIby. Curnaiisl ¢ Kir04a WIH OT BHELITHEH CXEMbl JIeHCTBYIOT:

- B pexxume «PA3PEIIIEHO» na cootBercTByrommue peiae MP5; «BKJIFOUUTb» nnu
«OTKIIIOUUTb»;

- B pexxume «KOHTPOJIby» neiictBue He BbinoiHsAETCs. CUTHAJIBI UCIIOIB3YIOTCA TOJIBKO B
JIOTUKE pabOThl ABTOMATHKH.

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

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

[To ¢akTy BKIIOYEHHUS BBIKIIIOUYATENs ocymiecTisiercs: omokuposka AIIB nHa Bpems T6 (cwm. .
6.5.1) u yckopenue TokoBbix 3amuT Ha BpeMs «/JJIUT-Tb YCKOP.» (Tan. yck.). Takxe B aroputmax
YIPaBJIEHUS BBIKJIIOUATEIEM HUCIIOJIb3YIOTCS CIIEIYIOIINE BETUYHHBIL:

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

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

- «TOK YPOB» (lypoB) — MUHMMaJIbHBIN TOK, IPU KOTOPOM pa3peuieHo aeiicteue YPOB.
[Tpu neucnonb3oBanuu ¢pyukuu YPOB napamerpst lypos u TypoB npumMensitotres npu GopMupoBaHUU
CUTHaJa HeucrpaBHOCTH «OTKa3 BRIKIIIOUATENS» M COOTBETCTBYIOIIEH 3aITUCH B KypHAJIE CUCTEMBI (CM.
m 5.4).

Buumanue! 3nauenue lypoe 0on1xcno 6vims menvute Haumenvuieil yCMasKu moKo8vx 3a-
wium u JI3III.

Buumanue! 3nauenue lypoe oonxncno 6vimo évtuie 0, unaue Kax;cooe agapuiinoe omKjioye-
Hue gviIKTI0Yamens oyoem npueooums K popmuposanuio neucnpagnocmu «OmKa3 @vIKa0Yameniy.
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Pucynok 5.1 — Jloruka Bbiiaun KOMaH/1 ylpaBiIcHUs

5.1 KoHTPOJIb M0JI0KeHUs BBIKJII0YATEIS

CurHaiibl ¢ OJIOK-KOHTAKTOB BBIKJTFOUATENS («COCT. BKJIFOUCHO» M «COCT. OTKIFOYEHO») Pacro-
3HAIOTCS COTJIACHO aJITOPUTMY, MOKa3aHHOMY Ha puUCyHKe 5.2. Ecim OJIOK-KOHTaKT «BKIIOYEHO» Pa3o-
MKHYT, @ OJIOK-KOHTAKT «OTKJIFOYCHOY» 3aMKHYT, TO BbIPA0aTHIBACTCSI CUTHAJ (IIOJIOKCHUE: OTKITFOUEHY.
B ciydae, korna OJ0K-KOHTAaKT «BKJIFOUEHO» 3aMKHYT, a «OTKJIFOYEHO» - PA30MKHYT, BhIPaOaThIBACTCSI
CHTHAJI «IOJIOKEHHUEe: BKIIOUEH». Ecin 00a curHaga MMEIT OJUHAKOBOE 3HAYeHHE OOJIbIle BPEMEHU
Tumr, TO BEIpabaThIBACTCS CUTHANT «HEUCIIPABHOCTD BBIKITIOYATEISI.

O1... 016
Jl1.. N8 COCT.
BKIIO4EHO

BNCL ... z / .
BIIC8 * MosoXeHwe:

\_ BKNIOUYEH )

&
in HeUCnPaBHOCTb

n01...016 BbIKMOYaTENS
J11.. 18

(" nonoxeve:
BJIC1... |oTkmoueHo OTKITIOYEH
BI1C8

Pucynok 5.2 — Jloruka onpeneneHus NoJa0KEeHUs BBIKII0YATeNs
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5.2 OnpenesneHne MOMEHTA BKJIIOYEHHUS/OTKIKYEHUSA BbIKJIHOYATEJIS

OnpeneneHne MOMEHTA BKJIIOUCHUS/OTKIIOYCHHS BBIKITIOYATENsl (CHUTHAIBl «BBIKIIOYATEIh
BKIIIOUEH», «BBIKJIIOYATEIb OTKIIOYEH») OCYIIECTBISETCS MO0 U3MEHEHHUIO MOJIOKEHHs OJOK-KOHTAKTOB
COTJIACHO AJITOPUTMY, MOKa3aHHOMY Ha pucyHKe 5.3. [1o BKIFOYEHUIO BBIKIIFOYATENSI OCYIIECTBISETCS
YCKOpPEHHE TOKOBBIX 3aIIUT U OyiokupoBka ATIB.

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

peHue
R
I— BBEAEHO :
NIONOKEHWE: ) N\ sl T curHan:
& L BblBE4EHO ycKopeHvie

Tan.yck.

S| T “ [fr>1 R

R
BbIKIIOYaTENb
) OTKITIOHYEH

PI/ICYHOK 5.3 — Jloruka OIIPCACIICHUS BKJIFOUEHMS/OTKIIOYEHNS BBIKIIOUATES

5.3 Beigaua koMaH/1 ynpaBJeHHs BbIKJIIOYaTeIeM

CI/IFHaJI OTKJIFOUUTH BBIKJIKOUYATCIIb BI)I)]aéTCSI H€HOCpeZICTBeHHO HpI/I IIOABJICHUU KOMAHABI Ha
oTKiIIoueHue Ha BpeMs Tumi (pucyHok 5.4). CurHan BKJIIOUHUTH BBIKJIIOYATENh CO3/JaETCS HA BpeMs
Tumn nocsie BbIJaul KOMaHIbl HA BKIIFOYSHUE MTPU BBITIOJHEHUHU CICIYIONIMX YCIOBUi (pucyHOK 5.4):

- COCTOSIHHE BBIKJIIOYATEIA — OTKIIIOUEH;

- HCT KOMaH/Jbl OTKJIIOYUTH BBIKJIFOYATCIIb,

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

CurHansl BKIIOYUTH/OTKIIOYUTH BRIKIIIOUATENS YIPABIAIOT pabOTOM KECTKO HA3HAUYECHHBIX pelie,
a TaK)Ke MOTYT OBITh 3aBEICHBI Ha JTIO0BIC MPOrPaMMHUPYEMBIE peJIe.

01i... 016
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BIC8
BHeww.Heuncnp.
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Bnct ... |¢ )
BIC8
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BblkIto4aTens (Mo CoCTOSIHUIO
61OK-KOHTaKTOB)
KOMaHAa: BKIOYUTb & —W -
) sl T curHan:
~ BK. BbIKI.
NnoroXeHne: OTKNOYE] Tumn
[t F2H [ OR
—R
OR Heucnp.ynpas.
BbIKIlOYaTeNns
. T curHan:
KOMaHAa: OTKMYNTD S
OTKI. BbIKI.
Tumn
R
&

BbIKMOYaTeNb OTKNIOYEH

Pucynok 5.4 — Jloruka BbIIauu CUTHAIOB Ha BKIFOUEHUE/OTKIIIOUEHUE BBIKITIOUATEIIS
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5.4 ABapuiiHOe OTK/II0YeHHEe BHIK/II0YATes
Curnan aBapuifHOe OTKIIOUCHHE (POPMUPYETCS IPU CpabaThIBAHUU 3AIIUT BBEAEHHBIX B PEXKUME
«OTKIIIOUEHUE» nnu «OCHUJUJIOI'PA®y. ITpu nosiBieHUN CUTHAJIA «aBAPUMHOE OTKIIOUCHUEY:

1.
2.

3.

OTKIO4YeHne
(aBapwuiiHoe)

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70

Brinaércst komaH1a «OTKJIIOYUTHY (PUCYHOK 5.5).

IIpu Hanuuuu Toka BhILIE ycTaBKU lypop B TedeHue BpeMeHU Typop BbIpadaThIBaeTCs
CUTHAJI «OTKa3 BBIKJIIOYATENs» U npu paspemiéHHoM YPOB 1o cpaboraBiieil cTyneHu BbIpabaThIBAETCs
curnan «YPOB».
[Tpu paszpemiéanom AIIB mo cpaboraBiieii cTynenu mo (pakTy OTKIIOUEHHUs BBIKIIOYATe-
151 popmupyercs curnan «yck AIIB». B ciydae nosiBieHus: curHajia «oTka3 BBIKIHOYATENSD IPOUCXO-
nut 3anpetr AIIB.

KOMaHga:
OTKIIOUUTL

YcTaBka CTyneHu
3awmTbl. AMNB
T

BBEEeHO !

BblBEJEHO

rosioKeHue:
BKITIOYEH

ﬂ&

=

OR

TypoB
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3awmTbl. YPOB

BBEAEHO . !
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OTKMHOYEH

|
BblBEAEHO
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Pucynok 5.5 — Jloruka pabotrst MP5 npu aBapuifHOM OTKIIIOUSHUA
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6 OMMIMCAHUE ®YHKIUA 3AIIIUT U ABTOMATUKH

VY CTpoiicTBO UMEET YeThIpe HJICHTUYHBIE TPYIIIBI YCTABOK /Ui (DYHKIMN 3aIUT TOKOBBIX,
HanpspKeHUs U 4acToThl. JlelicTByromias rpymmna 3anaércst B ycraBkax kKoHpurypanuu. [lepexitouenue
MEX1y TPYIIIaMU MOKET OCYILECTBIISTHCS 110 BHEIIHEMY CUTHAILY, a TAK)KE 110 KaHAJy CBSI3U.

6.1 Onpenesienne HANPaBJIeHUs

Y4uéT KOHGUTYpaIUK CeTH JUTsl HAIIPABJICHHBIX 3aIUT MPOU3BOANUTCS ITyTEM 3aJIaHUS yTJla MaK-
CUMAaJIbHOM YyBCTBUTENIBHOCTHU (CM. pucyHKH 6.1, 6.6, 6.8), OTI€TBHO /JIs 3aILIUT:

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

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

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

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

VYTr0oa MakCUMaJIbHOM YyBCTBUTEILHOCTH 3aa&TCs corjacHo Tadmuie 6.1.

Taomuua 6.1
HaunmeHoBaHMe napamerpa 3HaueHune
1 | lnana3oH ycTaBOK IO YTy MaKCUMAJIbHON YyBCTBUTEIBHOCTH: 0-360°
2 | JMCKpETHOCTh YCTABOK IO YTy MaKCUMAJIBHOW YyBCTBUTEILHOCTH: 1°

HanpagsiieHue cuuTaercss HeIOCTOBEPHO ONpPeIeJéHHBIM:

- IpH nossipusyroniemM Toke Mensie 0,1 11;

- osigpu3ytoiei Mmomuocty menbie 0,5 B;

- IOTIaJJAHUHU B 30HY HEUYBCTBUTEIHHOCTH (CM. pUCYHKH 6.1, 6.6, 6.8);

- [IPY MOJISPU3YIOLIEM HAMPsHKEHUH HIDKe 5 B.

Ilpu crusicenuu nonapusyrowieco Hanpaxcenus Hudxce 5 B cmynenu nanpaenennuix 3auwum 6
meueHue mpéx ceKyHo pabomarom no namamu.

6.2 TokoBBbI€e 3a1UTHI

6.2.1 HanpaBjieHHAasl 3a1I{UTA OT MOBbIIIEHUS TOKA

3amuTa OT MOBBIIIEHHUS TOKAa MOXKET uMeTh 4 crynenu (1>, 1>>, I>>>, |>>>>) ¢ He3aBucumon
WM 3aBHCHUMOM BPEMSTOKOBOW XapaKTEpPUCTUKOMN. Y ClloBUEM cpabaThIBaHUS 3alllUThl MOXKET 3a]1aBaTh-
Csl peXKUM TMPEBBIIIEHUs] YCTABKH 110 TOKY OJTHOM MU BCeX Tpex ¢as.

Kaxmast ctyneHb MOKeT ObITh CKOH(UTYpPHpOBaHA KaK HAMPABICHHAS WM HEHAIpaBliCHHAs, B
Cllydae HampaBlIEHHOTO peXXrMa 3a/1aéTCsl HampaBlieHUue cpabaThIBAaHUS «OT IIMHY» UITH «K IITHHAM.

OrnpeziesieHre HanpaBieHUs MOIIHOCTU Tpou3BOAUTCS mo 90°-rpaxycHON cxeme, T.e. IJs TO-
CTPOCHUSI M3MEPUTEIHHOTO OpraHa CTYINEHH UCIIONB3YIOTCS CIeIYIOIINEe COUYETAaHUS TOKOB M HaIpsiKe-
uuii: 1a u Ubc, 1b u Uca, Ic u Uab. 3ona cpabatsiBanus 3aiuThl mokazana Ha pucyske 6.1. Ilpu Hemo-
CTOBEPHOM omnpe/ejeHHn HanpaBjaeHus: (M. 6.1) cTyneHb MoXkKeT padoTaTh KaK HeHANpPaBJEHHAs
WIH GJIOKMPOBATHCS, YTO BHIOMpAETCsS B HACTPONKAX.

Kaxaast cTyneHb MOKET UMETh (PYHKIIHIO ITyCKa TI0 MUHUMAIBHOMY HalpsDKeHHi0. B kadecTe
MyCKAOIIETO HAMPSLKEHUS MCIIONIB3YeTCs JIMHeHHoe Hanpspkenue: s la - Uab, s 1b — Ubc, ms Ic —
Uca. Ilpu He1oCcTOBEPHOM oOnpeae/ieHUN HANIPsKeHusl (cM. pa3aena 4) cTyneHb 0JIOKMPYeTCsl.

3amuTa MoxkeT paboTath B pexkumax «OnHa dazan u «Bcee dazb». B pexxume «Onna daza» ans
cpabaTbIBaHUs CTYIEHU HEOOXOIUMO HpesbluieHue moxa xoms 0l 6 00HOU pase, IpU BBEAEHHOM
MyCKe M0 HAIPSDKEHUIO - 6blNOIHEHUE YCI06UA NYCKA O Imoil ¢haze, IPU BBEIEHHOM HAIPaBICHHOM
PEXUME — 6bINOJIHEHUE YC106UA HAnpasiennocmu no 3moi gaze. B pexume «Bee daspr» 1 cpabda-
TBIBAaHUS CTYNCHH HEOOXOIUMO Hpegbluienue moka 60 ecex mpéx ¢hazax, npu BBEIEHHOM ITyCKE IO
HaNpPSDKEHUIO — 6bINOJIHEHUA YC108UIL NYCKA NO 6ceM mpém ¢hazam, Ipu BBEIEHHOM HAIPaBICHHOM
PEXUME — 6bINONHEHUE YCI06UTL HANPABIEHHOCIU NO 6cem mpém hazam.

Kaxaast cTyneHb UMeeT BO3MOKHOCTh OJIOKMPOBKH OT BHEIIHETO JUCKPETHOTO CHTHaNIA (ITyCK
OT UHBEPCHOTO CUTHANA). Hanmuue mim oTcyTcTBHE OJIOKHPOBKH 33]a€TCs B YCTaBKaxX KOH(PUTYpaIIUU.

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

—+2Cog My

30HAa
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74
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K WMMHAGM

Pucynok 6.1 — 3oHa cpabaThIBaHMs HAPABICHHOM 3aIIUTHI

KonuyecTBO cTyrneHel HanpaBiI€HHOM 3alllUTHI OT MOBBIIIEHUS TOKA 3a/1a€TCA B yCTaBKaxX KOH-
¢urypamun. OCoOEHHOCTH pacyeTa yria MaKCHMaJIbHOW YyBCTBHTEIHLHOCTH MPHUBEACHBI B PEKOMEH/1a-
UsIX 1Mo pacyery ycraBok (m. 10.1.4).

Pexxumbl paboThI 3aITUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeicHa U3 PabOTHI;

«BBEJIEHA» - 3amuTa BBe/ieHa B pabOTy C KOHTPOJIUPOBAHUEM YCTaBKH IO BpeMeHH. OTKIIIO-
YEHUs BBIKJIIOYATENS U ACMCTBUS HA CUTHAIM3ALMIO HE IPOUCXOIUT.

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

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

Hanmnuune pynkmuit «OCLHHAJIIOTPA®Dy, «AIIB», «YPOB», «YCKOPEHUEY», «ABP» mo kax-
JIO CTyTeHH 3a7aéTcs B yCTaBKaxX KOHPHUTypaIuu.

Buumanue! He pexomendyemcsa 6600ums oonospemenno AIIB u ABP.

IIpumeuyanue 1. Ilpu MCNOJIL30BAHNHU CTYNIEHH 3ALIUTHI € IIyCKOM 0 HANPS:KEHMIO cjeayeT
YYUTBHIBATH TO, YTO NPH CHUKEHUH HANIPSIZKEHUS NMycKa HU:Ke 5 B cTynenb 3amuThl 6J10KMpyeTcs,
T.e. BOJIM3M MeCTAa YCTAHOBKH 3alUTa MMeeT «MEPTBYIO» 30HY. JTYy 30HY PEKOMEHAYeTCs 3allu-
IIATh TOKOBOM 0TCEYKOM 0e3 MMyCKa M0 HANIPSKEHH 0.

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

Bce cTynenu ¢ He3aBUCHMON BPEeMSTOKOBON XapaKTEPUCTUKON (YHKIMOHAIBHO UIAEHTHYHBI U
UMEIOT XapaKTePUCTUKH, YKa3aHHbIe B Tabnuie 6.2.
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Tabmuia 6.2

HaumeHnoBaHue mapamerpa 3HaueHne

1 | /Inama3oH yCTaBOK IO TOKY: 0—-40lu
2 |lnana3oH yCTaBOK 10 HANPSHKEHHIO: 0-256 B
3 | JImama3oH ycTaBOK IO BpEMEHU: 0-3000 c*
4 | IuCKpeTHOCTh YCTaBOK:

10 TOKY 0,01lu

10 HaNpPSHKEHUIO 0,01 B

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

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

B nquanasone 2,1 — 40 la orHOCUTENIBHAS +2.5 %
6 | OTHOCHUTENBHAS MOTPEUTHOCTh CPA0ATHIBAHUS 10 HATIPSKEHHIO: +2 %
7 | OcHOBHAas MOTPEUIHOCTH CpabaThIBAHUSA 10 BPEMEHHU: +10 mc

*IIpumeyanue — 31ech M Jajiee M0 TEKCTY, KpoMe CIelaJIbHO OrOBOPEHHBIX CJIy4aeB,
AHANA30H YCTABOK 110 BpeMeHH JiaeTcs 0e3 yueTra cOOCTBEHHOr0 BpeMeHH padoThl H3MEPHUTEJIbHO-
ro oprana (30 - 50 mc). Boiep:kka BpeMeHH 3alIUT ONpeaesieTcsi KAk CyMMa apaMeTpoB
«yCTaBKa M0 BpeMeHN» U «c00CTBEHHOE BpeMsi pa0oThl H3MEPHUTEIHLHOI0 OPraHay.

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

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

tep =————-10, *** (6.1)

rae K — koa¢pdunment, xapakTepu3yOMni BU]] 3aBUCUMOI XapaKTePUCTHKH;
| 5 - BXOIHON (pa3HBINA TOK yCTPONCTBA;

| p - BemMYMHA TOKA YCTaBKU 3aBUCUMOM OT TOKA CTYIIEHH MaKCHMaJbHOI TOKOBO#t 3ammThl (MT3).

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

Ha pucynke 6.2 npencrasieHsl rpaduKyu 3aBUCUMBIX XapaKTEPUCTUK C PA3TIMYHBIMU 3HAYECHHUS-
mu kodddurmenta K . [l BeIOOpa ycraBku KodppunreHTa K peKoMeHyeTcs:

1) ecnu 3ammTa yCTAaHABIMBACTCS BMECTO pPeJie WM TUIABKOW BCTABKU C U3BECTHOM XapaKTepH-
CTUKOM, TO 3HaYCHUE K MOXKET OBITh ONpPE/ICICHO MyTEeM COBMEIICHUS TAHHOW XapaKTEPUCTUKHU C MPe/I-
CTaBIICHHBIMH Ha rpaduke;

2) ecinM 3alluTa YCTaHABIMBACTCS Ha MOCienoBaTenbHbIX yuactkax JIOII (pucyHok 6.3), TO BbI-
00p XapaKTEPUCTHKH OCYIIECTBIISIETCS TI0 PUHIIUITY CEJICKTHBHON paOOTHI 3aIIUT CMEKHBIX YYaCTKOB C
Y4ETOM HaIIPABIICHUSA.
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3aBucumast BPEMATOKOBAasI XapaKTEe pPUCTHKA
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Pucynok 6.2 — I'pacduku 3aBUCUMOIi XapaKTePUCTUKU
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Pucynok 6.3 — K BbI0OOpY 3aBHCHMOM XapaKTEPUCTUKHU CMEKHBIX YYaCTKOB

3aBucuMas xapakTepuctuka 3amutsl MP1 BeiOupaetcs Takum oOpa3oM, 4ToObl Bpems ee cpada-
ThIBaHUS OBLIO HA CTYIEHb CEJIEKTUBHOCTH OOJbIlIe BpeMEeHU cpabaTsiBaHus 3auuThl MP3. Takum 00-
pa3oM, COIJIaCHO PHUCYHKY 6.3 CTyNeHb 3aBUCHMOM XapaKTepHCTHKa 3amuThl yyactka MP1 momxHa
pacnojaraTbcs BbIlIE CTYIIEHU 3aBUCHMOI XapaKTepUCTUKHU 3alUThl yyacTka MP3.

OyHKIIMOHANbHAS CXeMa CTYNeHU HamnpaBieHHo MT3 mpuBenena Ha pucyHkax 6.4, 6.5. Jloru-
Ka paboThl HampaBieHHoi MT3, npommtocTpupoBaHHas Ha pUcyHKax 6.4, 6.5. peanu3oBaHa Iporpam-
MHO.
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Pucynok 6.4 — Jlorudeckasi cxema HampaBIeHHOW 3alIUThI OT MOBBIMIECHUS TOKA IS CTyMeHen 1>, 1>>,
I>>> I>>>>
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Pucynok 6.5 — Jlornyeckas cxeMa HarnpaBJI€HHOW 3alIUThI OT MOBBIILIEHUS TOKA (OJIOKN)
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6.2.2 HanpaBJjieHHAas 3211 TA OT MOBBILIEHUS TOKA HYJIEBOI MOC/Ie10BaATEIbHOCTH

3amura MOKET UMeTh ueThipe cryrnenu, ase (10>, 10>>) - ucnosp3yromnime pacu€THBIN TOK HYJIe-
BO#1 mocsenoBarenbHOCTH, aBe (IN>, IN>>) - u3MepeHHbIH TOK 10 HyJIeBOMY (4eTBEPTOMY) KaHAIY TO-
ka. Kaxxmas u3 crymeHeil MoxeT cpabaTbiBaTh MO MPEBBIINICHUIO YCTAaBKM TOKOM HYJIEBOM mocienoBa-
TEJIHHOCTU WJIA aKTUBHON MOITHOCTBIO HYJIEBOH MOCIEI0BATEIbHOCTH.

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

EmKocTHas cocraBnsiomas Toka lem paccuuTeiBaeTcs:

lem=1In-sing,

rae IN — Tok u3MepeHHBI 10 4eTBEPTOMY KaHally TOKa, o — YroJl Mexay HanpsbkeHuem U0, n Tokom
In,
Ol'Ipe,I[eJ'I}IeTCSI KakK.

@y = arg(l_n / @) =Din — Puo

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

| lem > In
AKTUBHas cocTapisoIas Toka lak paccunThiBaeTcs
lak =1In-cos g,

Cpa6aTBIBaHI/Ie HeHaHpaBHeHHOﬁ CTYIICHHU I10 éMKOCTHOM COCT&BHHIOHIGI;'I TOKa ITPOUCXOIUT B
COOTBCTCTBHHU C

| lak |> In

Kaxnas cryneHb MoxeT ObITh CKOH(UIYpUPOBaHa KaK HalpaBiIeHHas WU HEHaIllpaBJeHHas, B
cllyyae HalpaBJIEHHOTO peXHUMa 3a1aéTcs HalpaBlieHHe cpabaThIBaHUS «OT IIMH» WM «K IIMHaM». 30-
Ha cpabaTbIBaHMs HAlpaBJICHHOMU 3alllUTHI TOKa3aHa Ha pucyHke 6.6. Ilpu HepocToBepHOM ompeneJie-
HHMHU HanpasjeHusd (1. 6.1) cryneHb MokeT padoTaTh KaKk HeHANIPAaBJIeHHAs WM 0JI0KHPOBAThHCH,
YTO BbIOMpAeTcs B HACTPOUKaXx.

s lem Hanpasnenue «OT IWMH» onpeaensiercs npu:

lem <0
Hanpasnenne «K mmuaam» onpenensercs Mnpu:

lem>0
Jns lak HampaBnenne «OT MK ONPeeNIeTcs MpH:

lak <0
Hampasnenue «K mmHam» onpenensercs mpu:

lak >0

[Tpu noctmwxennn Uo 2B paspernraercs cpabatsiBanue cryneneit o lem u lak. 3amper cpabartbi-
BaHUS MIPOUCXOJUT NpH cHIkeHuu U0 Huxe 1B.

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 25 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

N

,%\

uo <Und
K WMHOM
7
30Ha
HEUYBCTBUTE/ILHOCTH

-
~)

OT LuH

I0 Ind

Pucynok 6.6 — 3oHa cpaGaThIBaHUS HANIPABICHHOM 3alIUTHI OT MOBBILICHUS TOKA HYJIEBOI
IIOCJICI0BATEIbHOCTH

Kaxxgas cryneHb MokeT UMeTh (DYHKIUIO ITyCcKa M0 MaKCUMAJIIbHOMY HAIPSKEHHUIO HYJIEBOM I10-
crnenoBareibHOCTH. IIpH HeT0CTOBEPHOM ompenejieHHH HanpsikeHusi (cM. pasaena 4) cTyneHnb 6Ji0-
KHpYyeTcsl.

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

Jnst kakIoM CTyNEeHU MpeayCMOTpeHa BO3MOXKHOCTh ycKopeHusd. [lepexiroueHue B ycKopeH-
HBIM PEXUM MPOUCXOINUT MO BKIIOUEHHUIO BHIKIIOUATeNs. B yckopeHHOM pexxnme cpabaThiBaHHUE CTY-
nienu 6e3ycioBHoO npoucxoauT no ycraBke «Y CKOPEHUE» (ycraBka Tyck, pucyHok 6.7).

KonuyecTBO cTyneHeil HampaBieHHON 3alIUThl OT MOBBILIEHUS TOKA HYJIEBOW MOCIEAOBATENb-
HOCTH 33/1a€TCs B YCTaBKaX KOH(PUTYpaLIUU.

Pexxumbl paboThI 3aITUTHI:

«BBIBEJIEHA» - 3amuTa BeIBeicHa U3 PabOTHI;

«BBEJIEHA» - 3amura BBe/ieHa B pabOTy C KOHTPOJIUPOBAHUEM YCTaBKH IO BpeMeHH. OTKIIIO-
YEHUS BBIKIIIOYATENS ¥ ICUCTBUS HA CUTHAIU3AIUIO HE TIPOUCXOIUT.

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

«OTKJIFOYEHHUE» - 1o ke, uro u npu pexume « CUI'HAJIM3ALIUSA», notoc nefictBue Ha OT-
KJIFOUEHHE BBIKJIFOYATEIs;

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

IIpumeuanue. /{11 MpaBHJIBLHOrO OMNpeJeJieHUs] HanpaBjeHUs] He00X0AMMO 3a1aBaTh
YCTaBKY IO BpemeHH He meHee 10 mc.

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

Tabnuua 6.3
HaumeHoBaHHe mapamMeTpa 3Hauenne
1 |/luana3oH ycTaBOK 10 pacu€THOMY TOKY l0: 0—40Iu
Jlnama3oH ycTaBOK IO U3MEpeHHOMY TOKY In: 0-5Iu
2 | JImama3oH yCTaBOK JUIsl pacu€THON aKTHBHOIN MOIIHOCTH HYJIEBOH 0,1 — 40PH;
MIOCJIE0BATEIBHOCTH: Pu=Up'ln
JlnanazoH ycTaBOK AJis U3MEPEHHOM aKTUBHOW MOIIIHOCTU HYJIEBOU 0,1 -5Pu
MOCIIe0BATEIHHOCTH:
3 |/lmamazoH yCTaBOK IO HAIPSDKEHUIO: 0-256B
4 | JlnamazoH yCTaBOK IO BpEMEHHU: 0-3000c
5 | IuCKpeTHOCTh yCTaBOK:
0 TOKY 0,01lu
10 MOIIIHOCTH 0,01Pu
10 HAIPSHKCHUIO 0,01 B
10 BpeMEHU 0,01 ¢ (0,1 ¢)
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[Tponomkenne TadauIs! 6.3

HaumeHoBaHue mapamMeTpa 3HayeHne
6 |OTHOCHUTENBbHAS TOTPEIIHOCTh CpabaThIBAHMS:

- 10 UBMEPEHHOMY TOKY In; 12,0 %;

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

7 | OcHOBHAasl IOTPEIIHOCTh CpadaThIBAHUSI 10 MOLTHOCTH: +3 %
8 | OTHOCHTENnBHAs MOTPELUIHOCTH cpadaTHIBAHUS 110 HAIPSHKEHUIO! +2 %
9 | OcHOBHAas MOTPEUTHOCTH CPA0ATHIBAHUS 110 BPEMEHHU: +10 mc

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

JIOBATEIbHOCTH NIPHUBECHA HAa pUCYHKE 6.7a. BiIOK, moka3aHHbIN Ha pucyHKax 6.7a u 6.70, peann3oBaH
MIPOrpaMMHO.

YckopeHue

BblBEQEHO 1
“1z BBeJEHO 2

| curHan:
ycKkopeHue

Myck no
HanpsxeHuto

BBEOEH

“gn BblBeEeH

OTKIKO4YEeHne

| curHanusaumsa
g
BBeeHa

BJIC8

-

1 Tyck [ _[ &
i L
ak o

Hanpasnexve OR
I

HeHanpaBJieHHasa
OT LWWH

OR Brok norukn
— cpabaTtbiBaHMA
2

cpabaTbiBaHue
no

“1”
K WWNMHam &
HanpasneHue ot
AH

HanpasneHve

MHaM

T[r

HanpaBrexve

HanpaeneHue
He[0CTOBEpHOE

“1” BblBeeHa

Ro

HeHanpasneHHasa —
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Pucynok 6.76 — biok-cxema JOTHKH cpabaThIBaHUsI TOKOBBIX 3aIIUT HYJIEBOW MOCIEI0BATEIbHOCTH

6.2.3 HanpasJjieHHAasl 3a11UTa OT NOBbILLIEHUS TOKA 00PaTHOI MOC/Ie10BaTeILHOCTH

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

Kaxnast ctynenp MOXeT ObITh CKOH(UTYpHPOBaHA KaK HalpaBiIeHHasl WM HEHAINpaBJCHHAs, B
cllyyae HalpaBJIEHHOTO peXHUMa 3a1aéTcs HalpaBlieHHe cpabaThIBaHUS «OT LIMH» WM «K LIIMHaM». 30-
Ha cpabaTbIBaHMS HANpaBJIEHHOW 3aIUTHI MTOKa3aHa Ha pucyHke 6.8. [lpu HegocTOBEepHOM ompejeJie-
HHMHU HanpasjeHus (1. 6.1) cryneHb MokeT padoTaTh KaKk HEHANIPABJICHHAs WJIH 0JI0OKHPOBAThHCH,
YTO BbIOMpAeTcs B HACTPOUKaXx.

¥

NFO N My

——}-SOHO
-HeuUyYBCTBMNTE/IbHOCTH

~a
(&)
°

K WHMHAM

Pucynok 6.8 —30oHa cpabaTbiBaHMsI HANPABICHHOM 3alUThI |12

Kaxnas cryneHp MokeT UMeTh (YHKIMIO ITyCKa MO0 MaKCUMaJbHOMY HalpsKEHUIO 0OpaTHOMU
nocienoBarenbHocTH. IIpH HeT0CTOBEpPHOM ompene/ieHHH HampsiokeHusi (cM. pasgen 4) CTyneHb
0sloKHMpyeTcs.
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CryneHu 3aiiiThl UMEIOT HE3aBUCUMYIO BPEMSTOKOBYIO XapaKTEPUCTUKY, BOZMOXKHOCTh OJIOKH-
POBKH OT BHEIIIHETO JUCKPETHOIO CUTHaa (IyCK OT HHBEPCHOTO CUTHAJA).

Jlnst KakJI0M CTYNEeHW MPEeayCMOTpPEHa BO3MOKHOCTh yCKOpeHHs. [lepekitoueHne B yCKOpEeH-
HBIN PEKUM MPOUCXOAUT IO BKIIIOUEHHIO BBIKIOYaTeNs. B yckopeHHOM pexnMe cpabaTbiBaHHE CTY-
nenn 6e3ycinoBHO npoucxoauT o ycraBke «Y CKOPEHUE» (ycraBka Tyck, pucyHok 6.9).

KonnyecTBo cTyneHei HampaBiIeHHOW 3alIUTHI OT MOBBIIIEHUS TOKa 00pPAaTHOW MOCIE0BATEb-
HOCTH 3a/1a€TCs B YCTaBKaX KOH(PUTYpaLIUU.

Pexxumbl pabOThI 3aIUTHI:

«BBIBEJIEHA» - 3amuTa BeIBeicHa U3 PabOTHI;

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

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

«OTKJIXOUEHUMEY - T0 ke, uto u nipu pexume «CUTHAJIM3 AL A», nooroc neicTBrue Ha OT-
KJIFOUEHHE BBIKJIFOYATEJIS;

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

Buumanue! He pexomendyemcsa 66o0ums oonogpemenno AIIB u ABP.

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

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

6.4.
Tabuua 6.4
HaumeHoBaHue napamerpa 3HayeHne
1 | Inama3oH ycTaBOK I10 TOKY JJIsl BCEX CTYIEHEMU: 0-40 ln
2 | Jlnama3oH ycTaBOK 1O HanpsbkeHuto U2 aiis Bcex cTyneHei: 0-256 B
3 |/Amama3oH yCcTaBOK IO aKTHBHOM MOIIHOCTH JIJIsl BCEX CTYIEHEMH: 0,1-40 Pu
4 | lnana3oH yCTaBOK IO BPEMEHHU: 0-3000 ¢
5 | IucKkpeTHOCTh yCTaBOK:
0 TOKY 0,01 Iu
M0 HAIPSHKCHUIO 0,01 B
10 MOIIIHOCTH 0,01 Pu
10 BpEeMEHHU 0,01 ¢ (0,1 ¢)
6 | OcHOBHas MOTrPeIHOCTh cpabaThIBAHUS 110 TOKY:
B auar. 0,2 — 2 |1, nmpuBeneHHas k 211 +1,5%
B nuatl. 2,1 — 40 |n orHOCUTENBHAS +25%
7 | OTHOCUTENBHAS MOTPEUTHOCTD CpadaTHIBAHUS 110 HAIIPSKEHUIO: 2%
8 | OcHOBHas MOTPENTHOCTH cpabaTHIBAHUS 110 MOIIHOCTH:
B auam. 0,2 — 2 PH, npuBenenHas x 2Px +3 %
B quan. 2,1 — 40 P oTrHOCHTEIBHAS +5 %
9 | OcHOBHAas IOTPENTHOCTH CPa0ATHIBAHUS 110 BPEMEHHU: +10 mc

OyHKIMOHANIbHASI CXeMa CTYNEHH HalpaBJIEHHOW 3allUThl OT MOBBILIEHUS TOKa OOpaTHOW Mo-
CJIEOBATEIBbHOCTH NPUBEACHA HAa pucyHKe 6.9. Biok, nokasaHHbIil Ha pUCyHKE 6.9, peann3oBaH IIpo-
IPAMMHO.
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Pucynok 6.9 — biok HanpaBieHHOHN 3alUTHI OT MOBBIIIEHUS TOKa 0OpaTHOI
IIOCJIEI0BATEILHOCTH

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 30 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

6.2.4 3amMTa OT MOBBHIIIEHUSA CYMMAPHOI'0 TOKA BHICIIUX FTAPMOHHUK HYJIeBOH MOCJIe10Ba-
TeJbHOCTH

3ammuTa UMeeT OJIHY CTyneHb Ir >. 3amuTa cpabaThIBacT MO0 H3MEPEHHOMY CyMMapHOMY TOKY 9-
i n 11-i1 rapMOHUK TOKa HYJIEBOHM IOCIEN0BATENBHOCTH (4-TO KaHaia Toka). CTyleHb 3alluThl UMEET
HE3aBHCUMYIO BPEMSITOKOBYIO XapaKTEPUCTUKY, BO3MOXKHOCTh OJIOKUPOBKH OT BHEIIHETO JUCKPETHOTO
curtaia (Iyck OT MHBEPCHOT'O CUTHAJIA).

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

s cryneHu npeaycMOTpeHa BO3MOXKHOCTh yckopeHus. llepekiioueHune B YCKOpEHHBIN pe-
UM TMPOUCXOJUT MO BKJIIOYEHHIO BBIKJIIOYATeNs. B yckopeHHOM pexume cpabaTbiBaHUE CTYINEHU
6e3yciioBHO nporcxoaut no ycraBke «Y CKOPEHUE (ycraBka Tyck, pucyHok 6.10).

Pexumbl pabOTHI 3aIIUTHI:

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

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

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

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

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

Buumanue! He pekomendyemcsa 6600umsv oonospemenno AIIB u ABP.

XapakTepUCTHUKH 3alTUThI TIOKa3aHbl B TabIuUIIE 6.5.

Tabauua 6.5
HaumeHnoBaHue napamerpa 3HaueHnune
1 |/luama3oH ycTaBOK IO TOKY JUJIsl K3MEPEHHOI'0 CyMMAapHOTro Toka Ir: 0-51u
2 |Jlnama3oH yCTaBOK I10 BpEMEHHU 0-3000 c*
3 | Auana3on ycraBok mo Hanpspkenuto UO: 0-256 B
4 | IMCKPETHOCTb YCTaBOK:
0 TOKY 0,01 lu
10 BPEMEHU 0,01 ¢ (0,1 ¢)
10 HANPSHKCHHIO 0,01 B
5 | OTHOCHUTEIBHASA NOTPEIIHOCTD CpabaThIBaHUS MO TOKY Ir: +2,5%
6 |OcHOBHast MOTrPEeUIHOCTh CpadaTHIBAHUS 110 BPEMEHU: +10 mc
7 | OTHOCUTENBHAS MOTPEUIHOCTh CpadaThIBAHUS M0 HAIIPSHKEHUIO: +2 %

OyHKIHMOHATIBHAS CXEMA CTYNEHH 3aIIUThI OT MOBBIIIEHUS CYMMAapHOT'O TOKA BBICIIUX TAPMOHUK
HYJIEBOM MOCJIEN0BATEIbHOCTH NpUBeAeHa Ha pucyHke 6.10. biok, moka3anHblii Ha pucyHke 6.10, pea-
JIM30BaH MPOrPaMMHO.
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6.2.5 3ammTa oT 00pBHIBA IPOBOJAA

OnHocryneHnyaras 3ammra oT oOpeiBa nposona (12/11>) paGoraer mo pacueTHOMY 3HAYEHHIO
OTHOIIIEHUS TOKa 00paTHOM mocienoBaTenbHOCTH 12 K TOKy mpsiMoit mocnenoBatenbHocTH |1, 3ammTa
MMEeT HE3aBHCHUMYI0 BPEMATOKOBYIO XapaKTEPUCTHKY, BOZMOKHOCTh OJOKHPOBKH OT BHEIIHETO JHC-
KpETHOT0 curHaia (IMycK OT HHBEPCHOT'O CUTHAJIA).

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

Pexumbl pabOThI 3aIIUTHI:

«BBIBEJIEHA» - 3anuTa BbIBe/IcHa U3 paOOTHI;

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

«CUTHAJIM3ALUA» - kak npu «BBEJIEHA», HO ¢ nelicTBUEM B CXeMy CUTHAJIM3AIMU U 3a-
MMCBIO B KypHAJI aBapHii;

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

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

Buumanue! He pexomenoyemcsa ésooums oonosepemenno AIIB u ABP.

XapaKkTepUCTUKH 3aIIUTHI TIOKa3aHbI B TabuIe 6.6.

Tabnuna 6.6
HaumenoBaHue napamerpa 3HayeHne
1 | quana3zon ycraBok 12/11: 0-100 %
2 | Jlnama3oH yCTaBOK 10 BPEMEHH: 0-3000 ¢
3 | IMCKpETHOCTh YCTaBOK:
12/11 1%
110 BPEMCHH 0,01 ¢ (0,1 ¢)
4 | OcHOBHas MOTPENIHOCTh cpabarbiBanus 12/11: +2,5%
5 | OcHOBHas MOTPEHOCTh cpabaThIBAHUS 110 BPEMEHH: +10 mc
* /lna koppekmuoil padbomul 3auiumsl 0m 00pvlea NPOE0OA 6 NEPEXOOHBIX NPOYECCaX
Heo00X00UMO 8bICHIAGIANb YCHIABKY nO 8pemenu He meHee 2() mc

OyHKIMOHATBHAS CXeMa CTYIEHHU 3alllUThl OT OOpbIBa MPOBOJIA MpHUBEJAEHA Ha pucyHke 6.11.
bnok, nokasanHslil Ha pucyHke 6.11, peann3oBaH MPOrpaMMHO.
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6.3 3amuUThI M0 HANPSIZKEHU IO

6.3.1 3ammTa OT NOBBIIICHUS HATIPSIKEHU ST

3amuTa OT NOBBILIECHUS HANPSKEHHS MOXET MMeTh ABe cryneHu (U>, U>>) ¢ He3aBucumon
YCTaBKO#l 1O BpeMeHHU. B cooTBeTCTBUM C 3aaHHON KOH(UTYypalHel 3aliuTa MOKET cpadaThIBaTh 110
MIPEBBIIICHUIO YCTABKU:

- mo0sM ogHUM (azHbeiM HanpspkenueM («OJTHO ®A3ZHOEY);

- BcemH (pazapivu HanpsokeHusMu («BCE ®A3HBIE);

- 100bIM onHUM JHHeHHBIM («OJIHO JIMHEMHOEY);

- Bcemu nuHeinbME («(BCE JIMHEMHBIE»);

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

Bce crynenn moryt umeTh (PyHKIMIO BO3BpaTa M3MEPHUTENBHOIO OpraHa 3alluThl MO YCTaBKeE,
aBTOMATHYECKOE MMOBTOPHOE BKJIFOUEHHE 110 BO3BPATY M OJOKUPOBKY CTYIEHU OT BHEIIHEro CurHana. B
cilydae cpabaThIBaHUS CTYIEHU C BO3BPATOM IIPH OTCYTCTBUH (pakTopa cpabaThiBaHUs CTYNEHb MOXKET
ob1Th cOpomrena (omuus «CbPOC CTYIIEHW») 1o nosiBieHus CUTHalIa BO3BpATa Mo ONEpalusiM C BbI-
KJItouaTesieM (OT KJIr04a, OT BHEITHETO YIpaBiieHus, oT KHOnok, oT CATY).

IIpu HegocTOBepHOM onpe/iesieHUM HanpsikeHUs (cM. pa3aest 4) cTyneHb 0JIOKMpYeTcs.

Pexumbl pabOTHI 3aIIUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeieHa U3 pabOTHI;

«BBEJIEHA» - 3amura BBeZieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKU MO BpemeHu. OTKIIo-
YEHUS BBIKIIIOYATENIS U ACUCTBUS HAa CUTHAIM3AIMIO HE IPOUCXOIUT.

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

«OTKIIFOYEHHUE» - To *xe, uto u npu pexume «CUI'HAJIM3ALISA», mitoc nelictBue Ha OT-
KJIFOUEHUE BBIKJIIOUATES;

Hamuue ¢pynkuuit «KOCHUIIJIOT'PA®y, «AlIBy», «YPOB», «<ABP», «CBPOC CTYIIEHW» no
KaX/I0H CTyIeH! 3a1aéTcs B yCTaBKaX KOH(QUTYpAIUH.

Buumanue! He pexomendyemcsa 6600ums oonoepemenno AIIB u ABP.

VYcnoBus cpabaTbIBaHUS CTYNEHU 3aILUTHI:
" BBEJI€HA COOTBETCTBYIOIIAS CTYNEHb 3aIUTHI OT NOBBIIIEHUS HANIPSIKEHMUS,;
= BriOpan pexum «BBEJIEHA» nmu Boie (1.e. «CUTHAJIM3ALIM A, «OTKIIFOYEHUEY);
" OTCYTCTBHE CHUTHaJIa OJIOKWPOBKH 3aAIMTHI.

[Tpu mpeBBIIEHNY 33JaHHBIM HANPsSYKEHUEM YCTABKU BBIAETCS CUTHAJI HA U3MEPUTENBHBIN Op-
rad (MO) u 3anmyckaercs ycraBka no BpemeHu Tcp. Ecinu ypoBeHb HamnpsKeHUs BBILIE YCTaBKU COXpa-
HsIeTCS [0 UCTeUEHUH BpeMeHH Tcp, co3/1aéTes CUrHan cpabaTbIBaHUS 3aIUTHI.

Bo3sBpar 3auTsl IpOMCXOAMT:

a) eciM 3a/1aHa yCTaBKa BO3BpaTa, MPH CHWKCHUM HaIPsDKEHHsI HUXKE YCTaBKM BO3BpaTa Ha Bpe-
M3 paBHOe TB3;

0) eciu ycTaBKa BO3BpaTa HE BBeJIeHA, TO MO0 CHIKEHHIO HANpPsHKEHUS! HU)KE OCHOBHOM YCTaBKHU
¢ yu€toMm KoappuimeHTa Bo3Bpara.

B cnyuyae BBOJA (hyHKIIMM BO3BpaTa MO YCTaBKE BO3MOXKHA peajiu3alisi aBTOMaTUYeCKOro Io-
BTOPHOTO BKJIIOUeHUs 110 Bo3Bpary. BHUMAHUE! AIIB no eozepamy («AIIB B3») 603M02cHO moibKo
npu paszpewennom AIIB.

@OyHKIMOHANIbHASI CXeMa CTYIEHH 3allUThl OT MOBBILIEHUS HANPSDKEHUS MPUBEEHA HA PUCYHKE
6.12. bnok, noka3aHHbIN Ha pUCYHKE 6.12, peann30BaH IpOrpaMMHO.

O6e CTYIICHU Q)YHKHHOHaHBHO UACHTUYHBI U UMCIOT XapaKTCPUCTHKHU, YKA3aHHBIC B Ta6J'II/IIIe
6.7.
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Pucynok 6.12 — Biiok 3ai1uThl OT IOBBILLICHUS HANIPSKEHUS
Tab6nuia 6.7
HaumeHnoBaHue napamerpa 3HavyeHHe
1 | /Imama3oH yCTaBOK IO HANPSKEHUIO 0-256 B
2 |Jlmama3oH yCTaBOK IO BpEMEHHU 0-3000 ¢
3 | JIUCKPETHOCTH YCTABOK:
M0 HANPSHKCHHUIO 0,01 B
110 BPEMEHU 0,01c (0,1c)
4 | Koa¢dduuument BozBpara 0,95
5 | OTHOcHTeNnbHAs MOTPEUTHOCTh CPA0ATHIBAHUS 110 HATIPSKEHHUIO +2 %
6 | OcHOBHasI MOTPEITHOCTEH CPpaOATHIBAHUS IO BPEMEHH +10 mc

6.3.2 3ammTa 0T NOHUKEHHUS] HANIPSKEHUS

3ammTa OT MOHMXKEHHUsl HanpspkeHus: umeet jaBe crynenn (U<, U<<) ¢ He3aBUCHMOH yCTaBKOM
0 BpeMeHH. B cooTBeTCTBUM C 3aJaHHOW KOHUTrypaluei 3aiuTa MOXXeT cpadbaTbIiBaTh 110 CHUKEHHUIO
HUXKE YCTABKU:
- mo6oro oguoro ¢azHoro HanpspkeHus («OJHO ®A3HOEY);
- Bcex ¢a3ubix HanpspkeHuit («BCE ®A3HBIEy);
- mo6oro oaHoro muHeitHoro («OJTHO JJMHENHOE»);
- Bcex nuHeitHbX («BCE JINHEMHBIE»)
- HamnpsDKeHHUs, U3MEPEHHBIM 110 YeTBEPTOMY KaHaTy HampspkeHus («Uny).
Bce crynenu Moryt mMeTh (yHKIMIO BO3BpaTa M3MEPUTENIBHOIO OpraHa 3alllUThl MO yCTaBKe,
aBTOMaTHYECKOE MOBTOPHOE BKJIIOUEHHE 110 BO3BPATY U OJIOKMPOBKU CTYMEHH OT BHEIHETo curxaina. B
cilydae cpabaThIBaHUs CTYIEHU C BO3BPATOM IPH OTCYTCTBUH (akTopa cpabaThIBaHUS CTYIEHb MOXKET
661t cOpomrena (omuust «CbPOC CTYIIEHW») no nosiBneHus cUrHaia BO3Bpara Mo ONepanusM ¢ Bbl-
KJIfo4aresieM (0T KJIF04a, OT BHEITHETO yIpaBlieHUs, OT KHONoK, ot CIITY).
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IIpn nemcnmpaBHoctTu TH crynenn, BBemenHas Ha «OJHO ®AZHOE» uam «BCE
®A3HBIE», «OJHO JUHEWHOE, nau «BCE TUHEMHBIE» 6;10KkupYyeTcs.

IIpu HeucnpaBuoctu THHII crynenn, BBeaenHast Ha Un 6Jiokupyercs.

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

Pexumbl pabOThI 3aIIUTHI:

«BBIBEJIEHA» - 3anuTa BbIBe/IcHa U3 paOOTHI;

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

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

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

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

Buumanue! He pexomenoyemcsa ésooums oonosepemenno AIIB u ABP.

YcnoBus cpabaThIBaHUS CTYIIEHU 3AIIUTHI:

" BBE/IEHA COOTBETCTBYIOIIAS CTYIEHb 3allUThI OT MOBBILICHUS HANPSKECHUS;
* BbIOpaH pexum «BBEJIEHA» nunu Bbiie;
" OTCYTCTBHME CUTHaJIa OJOKMPOBKH 3alUTHI.

[Tpu cHM>KEHMU 33JaHHOTO HAIPSDKEHUs HUXKE YCTaBKU BblaeTcs curiai Ha MO u 3amyckaercs
ycTaBka 1o BpeMeHu Tcp. Eciau ypoBeHb HanpspKeHUs MEHee YCTaBKU COXPAHSAETCs 10 UCTEUEHUH Bpe-
MeHnu Tcp, coznaércs curnan cpabaTbIBaHUs 3aIIUTHI.

Bo3Bpar 3amuTel IpOUCXOIUT:

a) eciu 3aJlaHa ycTaBKa BO3BpaTa, TO IO INPEBBIIICHUIO HAINPSHDKEHUEM YCTAaBKM BO3BpaTa Ha
Bpems paBHoe TB3;

0) ecnu ycTaBKa BO3BpaTa HE BBEAECHA, TO MO MPEBBILIEHUIO HANPSKEHUEM OCHOBHOM yCTaBKH C
yuétom kod(duirenTa Bo3Bpara.

B cnydae BBoma QyHKIMM BO3BpaTa MO YCTaBKE BO3MOXKHA pealin3alys aBTOMaTHYECKOro IO-
BTOPHOT'O BKJIIOUEHUs 1o Bo3Bpaty. BHUMAHUE! AIIB no eozeépamy («AIIB B3») 603modcno moabko
npu paspeuwienrom AIIB.

OyHKIMOHANbHAS CXeMa CTYNEHM 3aIllUThl OT MOHMKEHUS HANps KeHUs NPUBE/IeHA HA PUCYHKE
6.13. bnok, noka3aHHbIN Ha pUCYHKE 6.13, peann3oBaH IpOrpaMMHO.

Buumanmue! [Ipu ckaukooOpa3zHOM Bo3pacTaHuM HampspkeHUs oT 0 10 3HAYeHMs] HAIpsKEHUs
BBIIIIE YCTaBKU BO3MOKHA HEKoppekTHas pabdorta ctyneHn U< mim U<< ¢ HyneBoil ycTaBKoi 1o BpeMe-
HU. Bo u3bexaHue 10XKHOro cpabaThlBaHUs PEKOMEHYETCsS BBOAMTH YCTaBKY o BpeMeHu oT 10 mc u
BBIIIIE.
O6e cTynenu QpyHKIMOHATBLHO UJIEHTUYHBI U UMEIOT XapaKTePUCTUKH, YKa3aHHbIe B Tabnuie 6.8.

Tabmmma 6.8
HaunmeHnoBaHnue napamerpa 3HaueHue

1 | /Inama3oH ycTaBOK MO HANpPsKEHUIO 0-256 B
2 |Jlnama3oH yCTaBOK IO BPEMEHHU 0-3000 ¢
3 | IMCKPETHOCTH YCTaBOK:

10 HaIIPSKEHUIO 0,01 B

10 BpEMEHU 0,01c (0,1c)
4 | KoaddummeHt Bo3Bpara 1,05
5 | OTtHOcUTeIbHAS TOTPEITHOCTH CPpadaTHIBAHUS IO HAMIPSHKEHUIO +2 %
6 | OcHOBHas MOTPENIHOCTh CpabaTHIBAHKS TI0 BPEMEHH: +10 mc
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Pucynok 6.13 — biok 3ammThl OT HOHWKEHUS HANIPSKEHUS

6.3.3 3ammTa OT NOBBHIIEHUS] HATIPSKEHUS HYJIEBOH MOC/Ie0BATEIbHOCTH

3amuTa OT NOBBILICHUS HANPSKEHUS HYJIEBOM MOCIIE0OBATEIbHOCTH MOXKET UMETH JBE CTYIEHU
C HE3aBUCHMOMN yCTaBKOW MO BPEMEHHU. 3aluTa paboTaeT MmyTeM cpaBHEHUs usMepenHoro Un (curhai,
MOCTYMAOUINH HEMTOCPEICTBEHHO U3 TpaHCc(hOopMaTopa HAIPsHKEHHsI, 0OMOTKH KOTOPOTO MPEACTaBIISAIOT
cO0OH «pa3OMKHYTHIA TPEYroibHUK») WK pacuérHoro UO (BBIUHCICHHOTO W3 (a3HBIX HANpsHKEHUH )
HanpsDKEHUs HYJIEBOH MOCIe10BaTeIbHOCTH ¢ ycTaBKaMu cryneneit Uo>, Uo>>.

Bce crynenu Moryt mmeTh (yHKIHIO BO3BpaTa M3MEPUTENILHOTO OpraHa 3allUThl 10 YCTaBKE,
aBTOMaTHYECKOE MMOBTOPHOE BKJIFOUEHHE 110 BO3BPATY U OJOKMPOBKY CTYIEHU OT BHEIIHEro curHana. B
cilydae cpabaThIBaHUs CTYIEHU C BO3BPATOM IIPH OTCYTCTBUH (pakTopa cpabaThiBaHUS CTYIEHb MOKET
661t cOpomrena (omuus «CbPOC CTYIIEHW») no nosiBneHus curHaiga Bo3Bpara Mo ONEepalysaM C Bbl-
KJIro4aresieM (0T KJIF04a, OT BHEITHETO yIpaBlieHus], OT KHOMOK, oT CITY).

IIpu HegocTOBEpHOM onpeiesiecHUM HanpsikeHus (M. pa3aest 4) cTyneHb 0JIOKMpYeTcs.

Pexxumbl paboThI 3aLUTHI:

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

«BBEJIEHA» - 3amuTa BBe/leHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKH IO BpeMeHH. OTKITIO-
YEHMSI BBIKJIIOUATENIS U AEHCTBUS HA CUTHAIM3ALUIO HE IPOUCXOIUT.

«CUTHAJIU3ALIUA» - kak pu «BBEJIEHA», HO ¢ AeiicTBHEM B cXeMy CHUTHAJIM3AIlUU U 3a-
IIMICBIO B KypHaJl aBapHii;

«OTKIJIFOUEHUE» - To *xe, uto u nipu pexume «CUTHAJIM3AL S, muroc nelicTBre Ha OT-
KJIFOUEHUE BBIKJIIOYATES;

Hamuue ¢pynkuuit «KOCHUIIJIOT'PA®Y, «AlIBy», «YPOB», «<ABP», «CbPOC CTYIIEHW» no
KaX/101 cTyneHH 3a/1aéTcs B yCTaBKaX KOH(UTYpaIUH.

Buumanue! He pexomenodyemcsa 6600umso oonospemenno AIIB u ABP.

VYcnoBus cpabaThIBaHUS CTYNIEHU 3AIIUTHL:

" BBEJICHA COOTBETCTBYIOLIAs CTYIIEHb 3AIIMTHI OT IOBBIIICHNS HANIPSHKCHHUS,
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= BrIOpaH pexxuM «BBEJIEHA» nnu BhIIIE,
" OTCYTCTBHE CUTHaJIa OJIOKUPOBKH 3aIHTHI.

[Tpu npeBbllIeHNN HaNpPsHYKEHUEM HYJIEBOW MOCIIEIOBATEIbHOCTH YCTABKU BBIIAETCS CUTHAJN Ha
MO u 3anyckaercs ycraBka 1no BpemeHu Tcp. Eciiv ypoBeHb HampsiKEHUs BbIIIE YCTABKU COXPAHAETCS
0 UcTeYeHUH BpeMeHH Tcp, co3aaéres curHali cpadaTblBaHUS 3aIUTHI.

Bo3sBpat 3auuThl NpoOUCXOIUT:

a) ecliv 3a/l1aHa yCTaBKa BO3BpAaTa, P CHIXKEHUU HAIPSHKEHUS HIDKE YCTaBKU BO3BpaTa Ha Bpe-
Ms paBHOE TB3;

0) ecnu ycTaBKa BO3BpaTa He BBEJEHA, TO MO CHIKEHUIO HANPSIKEHUS] HUKE OCHOBHOM YCTaBKHU
¢ yuérom ko dumreHTa Bo3Bpara.

B cnyuyae BBOJa (hyHKIIMM BO3BpaTa IO yYCTaBKE BO3MOXKHA peajM3alMs aBTOMATUYECKOTO IO-
BTOPHOTO BKJIIOUEHUs 110 Bo3Bpary. BHUMAHUE! AIIB no eoseépamy («AIIB B3») 603m02icHO moibKo
npu paspewennom AIIB.

OyHKIMOHANbHAST CXeMa CTYINEeHH 3alllUThl OT MOBBIIICHUS HANpsHKEHHUsS HYJIEBOW IOCIelI0Ba-
TENLHOCTH NpUBecHa Ha pucyHke 6.14. biok, mokazanHblii Ha pucyHKe 6.14, peain30BaH IPOrpaMMHO.

O6e crynenn (pyHKIMOHATBLHO UIGHTUYHBI U UMEIOT XapaKTePUCTUKH, YKa3aHHbIE B TaOIUIE

6.9.
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Pucynok 6.14 — biiok 3a1uThl OT NOBBIIIEHUS HAIIPSKEHUS HYJIEBOU MTOCIIEI0BATEIbHOCTH
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Tabmauma 6.9

HaumeHoBaHue napamerpa 3HauyeHue

1 |/luana3oH yCTaBOK IO HAIIPSDKEHUIO 0-256 B
2 | lmamasoH yCTaBOK IO BPEMEHHU 0-3000 c
3 | JIMCKPETHOCTH YCTABOK:

10 HAIPSKEHUIO 0,01 B

10 BpeMEHHU 0,01c (0,1c)
4 | Koapdumuent Bo3Bpara 0,95
5 | OtHOocHUTENBbHAS MOTPEITHOCTh CPAOATHIBAHUS TI0 HANIPSHKEHUIO +2 %
6 |OcHOBHas MOTPENIHOCTH CpabaThIBAaHUS 0 BPEMCHH: +10 mc

6.3.4 3ammTa OT NOBBIIEHUS HANPSKEHUSI 0OPATHOI MOCJIe10BATEJIbHOCTH

3amuTa OT MOBBIIICHUS HAMPSHKEHUST 0OpaTHOM MOCIEI0BATEIbHOCTH MOXKET UMETh JIBE CTYyIIe-
uu (U2>, U2>>) ¢ He3aBUCUMON YCTaBKOM 1O BpeMEHH. 3anuTa padoTaeT myTeM CpaBHEHHS PacYETHO-
ro (BBIUMCICHHOTO U3 (pa3HBIX HAMPSIKEHUI) HAMIPSHKEHUS 0OpaTHOM MOCIEeI0BATEILHOCTH C YCTaBKaMU
CTYIICHEH.

Bce crynenn moryt umeTrh (PyHKIMIO BO3BpaTa M3MEPHUTEILHOTO OpraHa 3allUThl 10 YCTaBKE,
aBTOMATHYECKOE MIOBTOPHOE BKJIIOUEHHUE 10 BO3BpATy U OJIOKMPOBKY CTYIIEHU OT BHEIIHEro curHana. B
cilydae cpabaThIBaHUS CTYMEHHU C BO3BPATOM IPH OTCYTCTBUH (PaKTOpa cpabaThIBaHUS CTYNEHb MOXKET
ob1Th cOpomrena (ommust «CbPOC CTYIIEHW») no nosBneHust curHaia BO3BpaTa Mo ONEpaIusaM C BbI-
KJItouaTesieM (OT KJIr4a, OT BHEITHETO YIpaBiieHus, oT KHonok, oT CATY).

IIpu HegocTOBepHOM onpeiesieHUN HaNpsizkeHUs: (CM. pasaes 4) cTyneHb 0JiOKMpyeTcs.

Pexumbl pabOTHI 3aIIUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeieHa U3 pabOTHI;

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

«CUTHAJIM3ALUA» - kak npu «BBEJIEHA», HO ¢ AeiicTBUEM B CX€MY CUTHAJIM3ALMU U 3a-
IIACHIO B )KypHAJ aBapHii;

«OTKJIFOYEHHUE» - 1o ke, uro u npu pexume « CUI'HAJIM3ALIUSA», notoc nefictBue Ha OT-
KJIFOUEHUE BBIKJIIOUATES;

Hamuue ¢pynknuit «KOCHUIIJIOTPA®y, «ATIBy», «YPOB», «cABP», «CBPOC CTYIIEHW» no
Ka)KJIOW CTYIEHU 3a7a€Tcsl B yCTaBKaX KOHPUTypaLuu.

Buumanue! He pexomendyemcsa éeooums oonosepemenno AIIB u ABP.

YcaoBus Cpa6aTBIBaHI/I$I CTYIICHH 3alllUThI:

= BBE/ICHA COOTBETCTBYIOIIASI CTYIEHb 3allIUTHI OT IMOBBIIICHUS HAIPSIKEHUs, BBIOpaH pe-
*uM «BBEJIEHA» unu BhItIe;
. OTCYTCTBHE CUTHaJIa OJIOKMPOBKH 3aIUTHI.

[Tpu npeBblIeHNN HAPsKEHUEM 00paTHON MOCIeA0BAaTEIbHOCTH YCTaBKU BBIIAETCS] CUTHA Ha
MO u 3amyckaercs yctaBka o BpemeHu Tcp. Ecnu ypoBeHb HanpsKeHUs BBIIIE YCTaBKH COXPAHSAETCS
10 UCTeYeHUH BpeMeHu Tcp, co3naéres CurHan cpadaTbIBaHUS 3aLIUTHI.

Bo3sBpart 3amuThl NPOUCXOIUT:

a) ecliM 3a/1aHa yCTaBKa BO3BpaTa, IPHU CHIXKEHUHU HAIPSHKEHUS HHMKE YCTaBKU BO3BpaTa Ha Bpe-
Ms paBHOe TB3;

0) ecnu ycTaBKa BO3BpaTa HE BBEJEHA, TO 10 CHWYKEHUIO HANPSKEHHs] HUXKE OCHOBHOW yCTaBKH
¢ yuétoMm K03 puIueHTa Bo3Bpara.

B cnydae BBoja (pyHKIIMM BO3BpaTa MO YCTaBKE BO3MOXKHA peayin3alisi aBTOMAaTUYECKOTO TO-
BTOPHOT'O BKJIIOUEHUs 1o Bo3Bpaty. BHUMAHUE! AIIB no eozépamy («AIIB B3») 603m02cHO moavko
npu paspeuwienrnom AIIB.

OyHKIMOHANbHAS CXEMa CTYICHM 3allUTHl OT MOBBIIIEHUS HaNpsHKEHUs 0OpaTHOW mocienoBa-
TEJIbHOCTH MPUBEICHA Ha pUCcYHKeE 6.15. biiok, moka3aHHbI Ha pUCYHKE 6.15, peann3oBaH mporpaMMHO.

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 39 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

O6e crynenu (QyHKUIMOHAJIBHO UIECHTHYHBI U MMEIOT XapaKTEPUCTHKH, YKa3aHHbIE B TaOiuLe

6.10.
Tabauia 6.10
HaumeHoBaHHe mapameTpa 3HaueHne
1 | lmana3zoH yCTaBOK IO HAMPSIKCHUIO 0-256 B
2 |/lnama3oH yCTaBOK IO BPEMEHHU 0-3000 ¢
3 | JIMCKPETHOCTh YCTABOK:
10 HAIPSDKCHHIO 0,01 B
10 BpEMEHU 0,01c (0,1c)
4 | KoaddunmeHt Bo3BpaTa 0,95
5 |OtHOCHTeNbHAS TOTPEIIHOCTD CpadaThIBAaHUS MO HAMPSKEHUIO 2 %
6 | OcHOBHasl MOTPEIIHOCTH CpabaThIBAHUS IO BPEMEHHU: +10 Mc
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PI/ICYHOK 6.15 — biok 3aIlUTHI OT MOBLIICHUA HAITPAKCHU A 06paTH01>i IIOCICA0OBATCIBHOCTHU

6.4 3ammThI MO YacToOTE
6.4.1 3ammTa OT NOBBIIIEHHUS YACTOTHI
3aimuTa OT HOBBIIIEHHS YaCTOThI MOXKET UMETh JiBe cTynenu (F>, F>>) ¢ HezaBucUMON ycTaBKOI

10 BpeMeHU. 3amura paboTaeT MyTeM CpaBHEHHS M3MEPEHHON YacTOThI C YCTaBKaMH CTYIICHEH.

[IpexycMOTpeHbI BOZMOKHOCTH BO3BpaTa 10 yCTaBKE, aBTOMATUYECKOE TTOBTOPHOE BKITIOYCHUE
10 BO3BpaTy M OJIOKMPOBKM CTYIICHH OT BHEIIHETO CHTHaia. B cirydae cpabaTbiBaHHs CTYNEHH C BO3-
BpPaToM IpH OTCYTCTBUHU (hakTopa cpalaThIBaHHs CTyNEHb MOXeT ObITh cOpomieHa (omuus «CBPOC
CTVYIIEHW») no nosiBiaeHUs curHajla BO3Bpara IO ONepalusaM ¢ BBIKIOYaTeaeM (0T Kiro4a, OT BHEUI-
HEro yIpaBJIeHHUs, OT KHOIOK, oT C/ITY).
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IIpu HegocTOBEpHOM onpeiesIeHUH YacTOThI (CM. pa3aen 4) cTyleHb 0JIOKHPYeTCsl.

Pexxumbl pabOTHI 3aITUTHI:

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

«BBEJIEHA» - 3ammra BBeZicHa B padOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKH MO BpeMeHH. OTKIIO-
YEHUS BBIKJIFOYATENS U ACHCTBUS HA CUTHAIM3ALUIO HE IPOUCXOIUT.

«CUT'HAJIM3ALIMA» - kak npu «BBEJIEHA», HO ¢ AeiicTBHEM B CXeMY CUTHAJIM3ALMKU U 3a-
MACHIO B )KypHAaJ aBapHii;

«OTKJIXOUEHUMEY - To ke, uto u nipu pexume «CUTHAJIM3ALMA», noroc neicTBrue Ha OT-
KJIFOUEHHE BBIKJIFOYATEIS;

Hammaue pynkuuii «OCHUJIJIOTPA®y, «ATIBy», «YPOB», «<ABP», «CBPOC CTYIIEHW» o
KQKJOM CTYIMEHHU 337a€TCsl B YCTaBKaX KOH(PUTYPALIUH.

Buumanue! He pexomendyemcsa ésooums oonosepemenno AIIB u ABP.

VYcnoBus cpabaThIBaHUS CTYNEHU 3aIIUTHL:

" BBEJICHA COOTBETCTBYIOIAs CTYIIEHb 3aIUTHI OT ITOBBILIEHHS YaCTOTHI;

. BbIOpaH pexum «BBEJIEHA» nnu Bbiie;

" OTCYTCTBHUE CUTHAJIA OJIOKUPOBKHU 3AIIUTHI.

[Tpu mpeBbIlIEHNN YacTOTOM ycTaBKHU BblaaeTcst curHail Ha MO u 3amyckaercss ycTaBka IO Bpe-
MeHu Tcp. Ecnu ypoBeHb 4aCTOTHI BBILIE YCTaBKM COXPAHAETCS 110 UCTEUEHUH BpeMeHH Tcp, co3naéres
CUTHaJI CpabaThIBaHUS 3aIUTHI.

Bo3zBpart 3ammThl NPOMCXOINT:

a) ecliu 3aJlaHa yCTaBKa BO3BpaTa, MPU CHUKEHMU YaCTOTHI HIKE YCTaBKH BO3BpaTa Ha BpeMs
paBHoe TB3.

0) ecnu ycTaBKa BO3BpaTa HE BBEJIEHA, TO 10 CHUKEHHIO YacTOThl HU)KE OCHOBHOM YCTaBKH C
Y4€TOM 30HBI BO3BpATA.

B cnyuyae BBOna (hyHKIMM BO3BpaTa MO YCTaBKE BO3MOXKHA pealiU3alisi aBTOMATHYECKOTO TI0-
BTOPHOTO BKJIIOUeHUs 110 Bo3Bpary. BHUMAHUE! AIIB no eoseépamy («AIIB B3») 603m03cHO moibKo
npu paspewienrom AIIB.

O06e cryneHu (yHKIHMOHAJIBHO MJIEHTHYHBI U UMEIOT XapaKTePUCTHKH, yKa3aHHbIE B TaOnuie
6.11.

@OyHKIMOHANbHAs CXeMa CTYNEHHU 3allUThl OT MOBBIIIEHHUS YacTOThl NPUBEJEHA HAa PUCYHKE
6.16. bnok, noka3aHHbII Ha pUCYHKE 6.16 peann3oBaH IPOrpaMMHO.
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Pucynoxk 6.16 — biiok 3ai1uThl OT HOBBILLIEHUS YaCTOThI

HaunmeHnoBanue mapamerpa 3HaueHune

1 | lnamna3oH ycTaBOK IO 4acTOTE 40-60 I'n
2 | [lnana3oH yCTaBOK 110 BpEMEHHU 0-3000 c*
3 | JIMCKPETHOCTD YCTaBOK:

10 YacTOTE 0,01 T'x

110 BpeMEHU 0,01c (0,1¢)
4 | 30Ha BO3Bpara 0,05 '
5 |IlorpemHocTs U3MEPEHUs YaCTOTHI BO3BpaTa +0,05 I'n
6 | OcHOBHAs MOTPENTHOCTH CPAOATHIBAHUS 110 BPEMEHHU: +10 mc

* - AMana30H yCTaBOK N0 BpeMeHH J1aeTcsi 0e3 yueTa coOOCTBEHHOr0 BpeMeHH padoThl
HU3MePHUTEJIBLHOro oprana. Bpemsi pa6oTsl n3MepuTEIbLHOI0 OPraHa 1o 4acTore He 00-
Jaee 200 mc. Bpigep:kka BpeMeHH 3alIUT oNpe/esisieTcss KAk cyMMa napaMeTpoB
«YCTABKa M0 BpeMeHN» M «COOCTBEHHOE BpeMsi pa00Thbl H3MEPUTEILHOT0 OPraHa.

6.4.2 3a11UTA OT MOHUKEHHUSA YACTOTHI

3ammTa OT MOHMKEHUS YacTOThl MOXKET UMETh JBe cTyneHu (F<, F<<) ¢ HezaBucumoii ycraBkoi
10 BpeMeHHU. 3anura paboTaeT myTeM CpaBHEHHsI U3MEPEHHOM YacTOThI C YCTaBKaMU CTYIIEHEH.
[IpenycmMoTpeHsl BO3MOXKHOCTH BO3BpaTa IO yCTaBKE, aBTOMaTHYECKOE MTOBTOPHOE BKIIIOUYEHUE
10 BO3BpATy M OJOKMPOBKM CTYIEHHM OT BHEIIHEro curHaiga. B cimyuyae cpabaThiBaHUS CTYIEHH C BO3-
BpaToM IpH OTCYTCTBUHU (pakTopa cpabaThIBaHUS CTyNEeHb MOXeT ObITh cOpomeHa (omuus «CBPOC
CTYIIEHW») no mosiBieHUs] cUrHaJIa BO3BpaTa Mo ONepanysM C BbIKIOYareaeM (0T KJitoya, OT BHEII-
HEro yIpaBJIeHHUs], OT KHOIOK, oT C/(TYVY).
IIpu HexoCTOBEPHOM ONpeIeSIeHUN YacTOThI (CM. pa3aes 4) cTyneHb 0JIOKMpYyeTcsi.
Pexumbl paboThI 3aIIUTHI:

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

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

«OTKJIXOUEHUMEY - To ke, uto u nipu pexume «CUTHAJIM3 AL Ay, notoc neicTBUe HA OT-
KJIFOUEHHE BBIKJIFOYATEJIS;

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

Buumanue! He pexomenodyemcsa 6600umso oonospemenno AIIB u ABP.

YcnoBus cpabaThIBaHUS 3aIUTHI:

. BBE/ICHA COOTBETCTBYIOIAs CTYNEHB 3aIUTHI OT MOHUKEHUS YaCTOTHI;
. BbIOpaH pexuM «BBEJIEHA» wnu Boiie;
. OTCYTCTBHE CUTHAJIA OJIOKUPOBKH 3aIIUTHI.

HpI/I CHM)KCHHUHN YaCTOTBI HHUXKEC YCTABKH BBIJACTCSA CHUIHAJl Ha O un 3allyCKacTCA YCTaBKa IIO

BpeMeHH Tcp. Eciii ypoBeHb 4aCTOTBI MEHEE YCTAaBKU COXpaHsAETCs 110 UCTeYeHUU BpeMeHu Tcp, co3na-
€Tcs cUrHai cpabaThIBaHUs 3aIUTHI.

Bo3sBpat 3amuThl mpouCXoIuT:

a) ecJM 3a/1aHa yCTaBKa BO3BparTa, TO MO MPEBBIIICHUIO YCTaBKH BO3BpaTa Ha BpeMs paBHOE TB3.

0) ecnu ycTaBKa BO3Bpara HE BBEJICHA, TO IO MPEBBIIICHUIO OCHOBHON YCTAaBKU C YYETOM 30HBI
BO3BparTa.

B cnyuyae BBOna (hyHKIMM BO3BpaTa IO yCTaBKE BO3MOXKHA peajM3alds aBTOMATHYECKOTO IMO-
BTOPHOT'O BKJIIOUYEeHHUS 110 Bo3Bpary. BHUMAHUE! AIIB no eo3epamy («AIIB B3») 603M0CHO MOIbKO
npu paspewienrom AIIB.

OyHKIMOHATIbHAS] CXeMa CTYIEHH 3alUThl OT MOHWKEHUS YaCTOTHI IIpHUBeieHa Ha pucyHke 6.17.
biiok, mokazanusIil Ha pucyHke 6.17 peann3oBaH NPOrpPaMMHO.

Oo6e CTYIICHU CI)YHKLH/IOHB.HBHO HICHTHYHBI U UMCHOT XapaKTCPUCTUKHU, YKA3daHHBIC B Ta6J'II/II_[C
6.12.

Tabmuma 6.12

HaumenoBaHue napamerpa 3HaveHune

1 | Inana3oH ycTaBOK IO 4acTOTe 40-60 I'u
2 | [Inana3oH yCTaBOK IO BPEMEHHU 0-3000 c*
3 | IMCKPETHOCTH YCTaBOK:

10 4acTOTe 0,01 I'x

10 BPEMEHU 0,01c (0,1c)
4 | 3ona BO3BpaTa 0,05T1
5 |I[lorpemHocTs U3MEPEHNs YaCTOTHI BO3BpaTa +0,05 I'u
6 | OcHOBHast MOTPELIHOCTh cpadaTHIBAHUS 110 BPEMEHH: +10 mc

* - IMana30H YCTaBOK M0 BpeMeHH JaeTcs 0e3 yueTa COOCTBEHHOI0 BpeMeH! padoThl

U3MePHUTEIBLHOr0 oprana. Bpemsi pa6oTsl H3MepUTEILHOI0 OPraHa 1o 4acToTe He 6oJee
200 mc. Bpiaep:kka BpeMeHH 3alIUT ONpee/IsieTcsl KaKk CyMMa IapaMeTpPoOB «yCTaBKa 110
BpeMeHH» H «COOCTBEHHOE BpeMsi pa00oThl H3MEPHUTEIbHOT0 OPTraHay.
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6.5 ABTOMaTHKAa

6.5.1 ABTOMaTH4ecKkoe NOBTOPHOe BKI4eHHe (AIIB)

VYcerpoiicto AIIB npeaHazHayeHo AJ1s1 aBTOMAaTHYECKOTO MOBTOPHOTO BKJIFOUEHHUSI IPUCOEINHE-
HUS TIOCJIE €r0 CaMOTIPOU3BOJILHOTO OTKIIIOUEHHUS WU OTKJIFOYEHUS OT yCTpoicTB 3amuTsl. AIIB peanu-
30BaHO YETBIPEXKPATHOTO JEUCTBUSI.

AIIB nmMeet ycTaBKH 110 AJIUTENBHOCTH NIEPBOT0, BTOPOI0, TPETHEro U ueTBépToro nukia AllB,
1o juutenbHocTH O61okupoBku AIIB u mo Bpemenu roroBHoctu AIIB.

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

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

Hpunnun neiicreus AIIB

®akropom nycka AlIB siBisieTCs OTKIIFOUEHUE BBIKJIFOUATEIIS:

- camonpousBoibHOe (CO), eciau 3TO pa3pelieHo B HacTpoiKax KOH(Urypaiuu;

- OT 3alIMTHI, 10 KOTOpOU pazpemiéno AlIB.

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

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

[Tpu nosiBneHny paspeiméHHoro pakTopa Iycka 3amyckaercs Taitmep nepBoro nukia T1, koTo-
pBIi OTCUNTAB YCTAaHOBJIEHHOE BpEMs, IEUCTBYET HAa BKJIIFOUEHUE BBIKJIIOUATENs pucoeauHenus. OnHo-
BPEMEHHO 3amyckaercs Taitmep Tr, koHTpoiaupyromuii ycnemnocts AIIB. Ecnu 3a Bpems Tr He npouc-
XOJUT OTKJIIOYEHUS BbIKIItouaTens, To AIIB cuntaercs ycrnemHpIM.

Ecin B TeueHne BpeMeHH 1T IPOUCXOIUT OTKIIFOUEHHUE BBIKIIIOUATENS, TO epBbId KpaT AIIB
cuurtaercs HeycnemHbM U TaiiMep T1 0nokupyercs. Ecniu AIIB BBeneHo Ha 2 kpata, TO IPOUCXOIUT
nyck taiiMepa Broporo uukia AIIB T2. Talimep Broporo nukia AlIB, oTcuntaB ycTaHOBIEHHOE BpeMms,
JeicTByeT Ha BKJIIOUYeHUE BbIKIouaress. OnHOBpeMeHHO 3amyckaercs taiimep Tr. Ecnu 3a Bpemst Tr He
IIPOUCXOJUT OTKIIIOYEHMs BbIKIItouaress, To AIIB cunraercs ycrnenHsiM.

Ecnu B Teuenne Bpemenu Tt npoucxoaut oTkiroueHue, To AIIB cunTaeTcss HeyClelmHbIM 1
onokupyercs. [locne ncreuenus spemenn Tr npourcxoaut Bo3Bpat AIIB B cxonHoe cocTosiHUE.

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

[Tpu pyuyHoM BKJIIOUE€HUHU cHIIOBOTO BhIKItouaTens AIIB 6nokupyercs na Bpemst T6. Takxke
IIPEyCMOTPEHA BO3MOXKHOCTS 3arpeta AIIB oT BHemHero curnana.

Xapaxrepuctuku AIIB nokasans! B Tabmuie 6.13.

Tabaunma 6.13

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

6.5.2 ®ynkuusa YPOB3 (coBMecTHasi peajin3aius yCTPOiicTBa pe3epBHPOBaHMS 0TKa3a
BoikjI0uareass YPOB u jgornveckoit 3amursl muH JI31I).

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

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

B ciyuae pa6otsl no «CXEME 2» Beitaua curnana «pa6ora JI3I» Gnokupyercs npu Bblgaue
KOMaHJbl «OTKJIIO4YeHHE (aBapuiiHoe)» (pucyHOK 6.19a). [Ipu ucronb3oBaHuM JaHHOW CXEMbI 00s3a-
TEJNBbHO peaan30BaTh BbLAECPKKY BpeMeHH YPOB (200-300 mc) Ha OblcTpojeicTByOMIEH CTyneH! Ha
MUTAIOUINX TPUCOETUHEHUSX.

nau

1
|
} BbiBegeHo
)/ B

I>In3w BeACHO &

CwvrHan: pabota

YPOB

Pucynok 6.19 — biok-cxema noruku YPOB3
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Pucynok 6.19a — biok-cxema soruku YPOB3

Xapaxrepuctuku YPOB3 noxazansl B Tabnuue 6.14.

Tabmuma 6.14

HaumenoBaHue napamerpa 3HayeHne

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

10 TOKY 0,01 Iu

110 BPEMCHHU 0,01 ¢ (0,1 ¢)
4 | OcHOBHAas NOTPELIHOCTh CpadaThIBaHUSI 110 TOKY:

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

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

6.5.3 YcTpoiicTBO aBTOMATHYECKOI0 BKJIIOYeHus pesepsa (ABP)

Jloruka pabotsl ABP nMeeT HECKOJIBKO pEeXUMOB (COCTOSIHUI): TOTOBHOCTD; MYCK; BKJIIOUYEHHE
pe3epBa; BO3BpaT; OTKIIIOUEHHUE pe3epBa. PeMMbI aBTOMaTHUECKH MEPEKIIIOYAIOTCS B COOTBETCTBHUHU C
BBITIOJTHEHHUEM HEOOXOAMMBIX yciaoBuil. [loMuMo 3TOrO, MapajiienbHo peaausyercs JIorThka (GopMupo-

BaHUs curHaia OnokupoBku ABP.

[Tpu BK/IIOYEHNH TEpPMUHANA WU MpU Niepe3anucu KoHpurypauuu, ABP nepexoaur B cocrosinue
TOTOBHOCTHU. B 3TOM pexxume npoucXoauT MpoBepKa ycaoBUil He0OXonuMbIX 1uid mycka ABP u nepexon

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

[Tepexox B cocTOsIHUE IMTyCKa MOXKET MPOUCXOJUTh MO OJTHOMY M3 CIEeyIOIuUX (PaKTOpOB:

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

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

— HaJINYME CUTHAJIA OTKJIIOYEHHS MO KOMaHJAE OT KJIto4a (OT KHOIOK, BHEIIHEro OTKIIIOYEHHS,
or CATY);,

— IIOJIOXKEHUE BBIKIIroUaTens «BkiroueHo»;

— orcyrctBue curtana «ABP BJIOK».

[Tpu BBITIOJIHEHUY BBILLIE TIEPEUUCIEHHBIX YCIOBHM npoucxoauT nepexos B pexum «[1YCK ABP
I10 OTKJIXOYEHHIO».

2. ITo caMoTpon3BOIBLHOMY OTKITIOUCHHUIO BRIKITFOUYaTessi. HeoOXoauMele ycoBHs IS TycKa:

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

— IMarHOCTUPOBAHHUE YCTPOUCTBOM CaMOIIPOU3BOJIBHOIO OTKIIOYEHMSI BBIKIIIOUATENS;

— orcyrctBHe curHana «ABP BJIOK».

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

3. Ilo oTkmro4yeHuto ot 3amuThl ¢ myckoM ABP. Heobxomumblie yciioBust uis mycka:

—3”aueHne yctaBku «I10 SAIIUTE» — «EcTb»;

— aBapUIHOE OTKJIIOYEHHE OT 3aIIUTHI ¢ TyckoM ABP;

— IIOJIOXKEHUE BBIKIIroUaTens «BkimroueHo»;

—orcyrctBue curHaia «ABP BJIOK».

[Ipu BeINONIHEHNH BBIIIE IEPEUNCIICHHBIX YCIOBUIM NpoucxoauT nepexon B pexxuM «I[1YCK ABP
I10 3AIIIUATE».
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4. Ilo moTepu mUTaHMS OT BHEIIHETO curHajga. HeoOXommMele yCcmoBus TSl MycKa:

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

— Hannune «3amyck ABP (ot curnana)» — cucrhana ucuesHosenus Hanpajicenus Ha pabouem
UcmouHuKe;

— Hasinuue curHana «CpadaTbIBaHUe» — CUCHANA HATUYUS HANPSICEHUS HA PE3ePEHOM UCHOY-
HUKe NUMAHUs U OMKIIOYEHHO20 COCMOSHUS Pe3ePBHO20 BbIKIIOUAME,

— II0JIO’KEHUE BBIKIIIOUaTeNsl «BKitoueHo»;

— otcyrcTBHe curHana «ABP BJIOK».

[Tpn HaMMYKMK yKa3aHHBIX CUTHAJIOB B TEYCHUU BpeMEHU «tcp» MpoucxoauT (GOpMUPOBAHHH KO-
MaH/bl OTKJIIOUYEHHs COOCTBEHHOTO BBIKIIOUaTess, reHepauus 3anucu B JKC u mepexon B pexum
«ITYCK ABP I1O ITUTAHUIO».

Curnanel «CpadatbiBanne» u «3amyck ABP (o1 curxana)» nomkHel GOpMHPOBATHCS B COOT-
BETCTBUU C ONMHMCAHHMEM, MPEACTAaBICHHBIM BbIlIe. Vcronb30BaHUe IPYrUX CUTHANIOB Uid (OPMUpPOBa-
Hus «CpabarpiBanue» u «3anmyck ABP (or curnaja))» KaTeropuueckd HEAONYCTHMO, TaK Kak 3TO
MOXET MPUBECTH K W3NUITHEH OokupoBke ABP.

B cocrosiHumM mycka 0’KuAaeTcsl OTKIIIOYSHHE BBIKIIOYATENSI U MIPH OTCYTCTBUU CHUTHAJA OJIOKH-
poBku hopmupyercs 3anuch JKC o hakTope mycka u nepexo]l B peKUM BKIIOUeHUs pe3epsa. Ha pucys-
ke 6.21 mpeAcTaBieHa JIOTHKA peXuMa MmycKa.

/ 3anuce XKC:

«ITYCK ABP 11O
CAMOOTKJI»
ABP BJIOK.
] / 3armmcs XKC:
Briknrouarens «ITYCK ABP I1O
Otk moueH \ OTKJI »
/ 3anuch XKC:
H;)CFK ABP HO\ \ «ITYCK ABP OT
3 UTHbI
MMUTAHIO & OR Alll »
PEXUM : YCTaHOBUTB PesKuM:
BKIIIOYEHUE
ITYCK ABP T1O & CEIEPBA
CAMOOTKIJTIOU. B
PEXUM :
ITYCK ABP I1O &
OTKJIIOUEHHWIO
PEXUM :
IIYCK ABP T1O
SAIIUTE / &

Pucynok 6.21 — Pexxum mycka ABP

Ha pucynke 6.22 npencraiena joruka pexuma « BKIIFOUEHUE PE3EPBA»
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A1...J140, CpabarbiBaHue
JI1...J116,
BJIC1... BJIC16
CCJIL... CCII32 Samcs WKC:
«ABP I'otoBHOCTBY»
ABP BJIOK.
& YCeTaHOBUTH pPeskuM:
T h T'OTOBHOCTH
“17, eT
J1... CCJI32
CTAHOBUTH PEIKH M.
M p
BO3BPAT
& e /|_| Cursair
BeIknrouaTens «ABP BKJL»
OTKIII0UeH

Pucynok 6.22 — Pexum ABP «BKJIFOUEHUE PE3EPBA»

B nannOM pexxumMe GOpMHpYETCsl CUTHAI BKIIIOUEHUS pe3epBa U BBIIIOIHSACTCS MEPEX0]] B PEXKUM
«BO3BPAT)» (npu 3amanHOoM curHaie Bo3Bpara) wiu nepexoa B pesxkuM «['OTOBHOCTby.

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

— Hasinume curHasa «CpadaTbIBaHHEY;

— orcyrcrBue curtana «ABP BJIOK»;

— IIPY OTKJIFOYEHHOM I10JI0)KEHUH BBIKIIIOYATEIIS.

Ha pucysnke 6.23 npencrasnena noruka pexuma «BO3BPAT».

ABP BJIOK. 5
PEAMM: ) & tBo3
BO3BPAT / KoMamm: BRIIOMHTS
J1... 140,
JIL.. JUI6, Bosepar 3ammce XKC:
BJICL... BJIC16 —<¢__ :
ABP BKJIIOUUTD
CCJIL... CCII32 « 10 »
YCTaHOBHTD PEKUM:
ﬁi: : :ﬁig: Sanycx ABP OTIOLIOME HYE
BJICL... BJIC16 PE3EPBA
CCJIL... CCI32

Pucynok 6.23 — Pesxxum ABP «BO3BPAT»

Jns BkmroueHUs cOOCTBEHHOTO BbIKIIOYarenss U mepexona B coctosHue «OTKIJIFOUEHUE
PE3EPBA» He00X0AMMO BBITIOJIHEHHUE CIEAYIOIUX YCIOBUN B TEUCHUN BpeMeHU «{B03»:

— orcyrcrBHe curHana «ABP BJIOKy;

— nosiBJICHUEe cUrHana «Bo3BpaTy — cucnan nossnenus HanpsiceHus Ha pabodem UCMOYHUKE U
BKIIOUEHHO20 COCMOSIHUA BbIKIIOYAMENs pe3epea,

— HaJIMYKE HAMPSDKEHUS Ha paboyeM UCTOUYHUKE MUTaHUs (0TCyTCTBHE «CHTHAJ MyCKaY).

Ha pucynke 6.24 npencrasiena noruka pexxuma «OTKIIIKOUEHUE PE3EPBA».
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«ABP OTKJIL.
ABP BJIOK. \_PE3xPB,
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J1... 140, Bo3BpaT T'OTOBHOCTb
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BJIC1... BJIC16
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Pucynox 6.24 — Pexxum ABP «OTKJIFOYEHUE PE3EPBA»

[Tocne nepexona B cocrosinue «OTKIIFOYEHUE PE3EPBA)Y oxunaercst BKIIOUEHHOE MOJI0KE-
HUE BBIKIIOYaTesss U npu orcyTcTBuu curHana «ABP BJIOK» yepe3 Bpems «toTki» dopmupyercs
CUTHAJ OTKJIIOUEHUS BBIKIIIOUaTesns pedepBHoro ucrounuka nutanus «ABP OTKJI» u 3anucek B JKC.
[Ipu ycmemHoM OTKIIIOYEHME BBIKIIOUYATENsl PEe3epBHOTO MCTOYHUKA MUTAaHUA (MpoMagaHHe CUTHaa
«Bo3Bpary) noruka ABP nepexogur B pexum «'OTOBHOCTb». B npotuBHOM ciy4ae (HeT mpomna-
nanus curHaia «Bo3spary) uepes Bpems «tumMn.CY» popmupyercst KoMaH/1a OTKIFOUYEHUSI COOCTBEH-
HOro BbIKITIO4aTens, 3anuck coodieHus B JKC «ABP OTKIJI» u Bbiiaua curHana B cxemy OJOKHPOBKU
ABP.

Jloruka 6noxupoBku ABP npencraBienHol Ha pucyHke 6.25.
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Pucynoxk 6.25 — Jloruka 610xkupoku ABP

bnokupoBka ABP moxeT copmupoBaThCs 1O CIeyOIMUM (pakTopam:

1. IIpn AMarHOCTUPOBAHUM YCTPOMCTBOM HEUCIPABHOCTU CHIIOBOTO BBIKJIFOUATENS B CIydae, ec-
mu ABP ne naxoautcs B pexxume «'OTOBHOCTDby;

2. Ilpu Hamuuuy curHana 6;1okupoBku ABP U3 oruku pexumMa OTKIIOUEHUS pe3epBa;

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

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

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

6. IIpu nooaue xomanowl Ha 6KNIOUeHUE GbIKTIOUames B cilydae, eciu ABP He HaxoauTcs B pe-
xume «'OTOBHOCTDb» u orcyrctBun curnan «ABP BJIOK»;

7. Ilpu Hanuuuu curHana «BbJaokupoBkay.

[Tpu BbIOTHEHUU XOTsI ObI OHON U3 YCIOBUI MPOUCXOAUT Nepesada curtana 6mokuposku ABP
B cxemy ¢opmupoBanus curHaina «ABP BJIOK».

Jloruka copoca 6mokupoBku ABP npencraBneHHoit Ha pucyHke 6.26.

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 52 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

ABP BJIOK. &
C6poc OR
ITL...JI40, OJIOKUPOBKH
JI1...J1186,

BJIC1... BJIC16

CCJIL... CCJI32 L

J1...]140,
JI1...J116, Bnokuposka
BJICL... BJIC16
CCJ11... CCn32

CBPOCHUTbH BJIOK.
ABP

KoMaH1a BKJI. BBIKII.

Y

I_Pasperieno
|

TR

—_3anpewieno

Pucynok 6.26 — Jloruka copoca 6mokupoBku ABP

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

1. Ilopaueii curnana «Copoc 0J10KHPOBKH»;

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

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

Ha pucynke 6.27 npusenena cxema popmupoBanus curiana «ABP BJIOK».

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

/ YCcTaHOBUTD PesKuM:
\ ABP TOTOBHOCTbD

/ Zanuce JXKC:
\ «ABP I'otoBHOCTB»

N~

Pucynok 6.27 — Jloruka ¢popmupoBanus curtaina «ABP BJIOK»

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

Jnst uHbOpMUpOBaHUS OMEPATUBHOTO TepcoHana o O6mokupoBke ABP Heo0Xxo1MMO BBIBOAWTH
curHan «ABP BJIOK» Ha cBeToamoaHblil MHAMKATOpP TepMHHaia MP miau Ha CUTHaJIbHYIO JIaMIly Ha
peneliHoil manenu, GopMHUPOBATH MPEAYNIPEAUTEIbHBIA CUTHAT TpU OokupoBke ABP B cxemy curna-
JIM3alUu 00BEKTA.

ABP siBnsieTcst BEIBEICHHBIM P He3aJaHHOM curHane «CpabaThiBaHHe» WM TIPU BBIBEICHHBIX
Bcex (hakTopax mycka ABP (pucyHok 6.28).
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Pucynox 6.28 — Jloruka BeiBo1a ABP

Basicno! Brewnuii cuenan 610Kupos8Kku unu Heycneuthas paboma 66o0a uiu eozepama ABP npu-
800sm K urcayuu o1oxuposxu cxemovl ABP. [Ipu smom 6 «Kypuane cucmemsiy ¢hopmupyemces 3anuco
0 npuuute u cpabameieaem cuenan «broxuposexa ABP». Copoc 6noxuposku ABP u 6038pam cxemvl 8
HOPMATbHBIUL PedCcUM NPOUCXOO0UM NymemM Ho0auu KOMAHObl HA YRpasieHue blKauamenem Uiy no
gnewnemy cuenany « Copoc 610kuposku». B coomeemcmeuu ¢ npugeoeHHbiMU 8blule CXemamu.

Jlyist oniepaTUBHOTO BBIBOIa/BBOIa ABP MOXHO MPUMEHSITh OJMH U3 CISAYIONINX CIIOCOOOB:

1. JIns BeIBOJA U3 pabOTHI UCIIONB30BATh JUCKPETHBINA BXOJ|, 3aBEAEHHBIN HA JOTMYECKUM BXOJ
noruku ABP «baokupoBkay, npu 3ToM ycraBka ABP «Copoc» nomxHa ObITh 3a7aHa Kak «Pa3pemnre-
HO.

PexomenyeTcst BBINONHATE BBOJ B paboTy ABP npu OTKII0UEHHOM MOJI0KEHUH BBIKITIOUATENS
MIOCPEJICTBOM NepeKitoueHus kioda «Beoa/BeiBog ABPy B nonoxenue «Beeaeno». Ilocne BritoueHus
BbIKITIOUaTens O1okupoka ABP O6yzaer cOporiena.

Ecnu nepexmouenue kmoua «BBon/BeiBoi ABP» B monoxkenue «BBeneHo» OBLIO BBITOTHEHO
P BKJIFOUEHHOM IOJIOKEHHUH BBIKJIIOYATENS], TO COpOC OJIOKMPOBKHU JOJKEH ObITh BBHIIIOJIHEH HOCPE-
CTBOM I10J1a4¥ JOIOTHUTEIIBHOW KOMAH/Ibl Ha BKIIFOUEHUE BBIKIIIOUATEIIS.

2. Jlns BeIBOa U3 paboTel ABP ucnonb30BaTh AMCKPETHBIN BXO, KOTOPBIN 3aBEJEH HA JIOTHYE-
ckuit Bxox noruku ABP «biokupoBkay. J{ns BBosa B paboty ABP no nonoxenuto kimoda «BBereHo»
HE00XO0JIMMO CHUTHAJI C KJII0Ya 3aBECTH Yepe3 «MMITYJIbCHBIN TaiiMep 1o crajy 2-ro TUIa» ¢ YCTaBKOM 1o
Bpemenu 100 mc Ha Beixoa CCJI, KOTOpBIN B CBOIO O4epeib AOKEH ObITh 3aBefieH Ha BXoj «Copoc
0JIOKMPOBKH» B COOTBETCTBUU C pUCYHKOM 6.29. Takum oOpa3zom, IpH MoJoXKeHUH Kiroda «BbiBene-
HO» ABP Oyzner Gii0kupoBaH, a pH MEPEeKII0YEHNH KIIl04a B 1osiokeHne «BBeaeno» 6nokuposka ABP
OyZeT CHUMAThCSI.

+ -
JICKpETHBIH BXOJT Bxon
onoxkupoBku ABP «OIOKHMPOBKa
ABP»

Kirou ABP

— [

Bxox «cbpoc

OIOKMPOBKID
cc |

JI1 - J140 \ JI1 - J140

Bxox t=100 mc
CILJI M
= — |

WmmynbcHbli TaiiMep
110 Criajly 2-ro THIa

| I

| I

| I

| I

| I
BsegeHo  BbiBegeHo |
R I
i I

| I

| I

| I

Pucynok 6.29 — Cxema a5 onepaTUBHOTO BBOJ1a/BeiBoAa ABP u3 paboTsr
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6.5.4 BHeninue 321U THI

B ycrpoiictBe mMeeTcs BO3MOXHOCTH paOOThI ¢ BHEIIHMMH 3allUTaMHU. Bcero ectb BO3MOXK-
HOCTb IOAKJIFOUUTH A0 BOCbMH BHEIIHUX 3amuT B3-1, B3-2,.... B3-8. BHemnss 3amura nyckaercs npu
MOSIBJICHUH CHUTHAJIa Ha 3aJJaHHOM JIMCKPETHOM BXOJE, MPH BBINOJIHEHUU YCIOBUS OTCYTCTBHUS OJIOKHU-
pytomiero curnana. [Ipu cpaGaThIBaHMM BHEIIHUX 3alIUT (UKCUPYIOTCS BCE MapaMeTpbl aBapUUHOTO
COOBITHS, KaK IpH cpabaTbIBaHUM COOCTBEHHBIX 3amMT. [IpenycMoTpeHbl BO3BpaT O BHEIIHEMY CUTHA-
Jy C 3a/Iep>KKOM BPEMEHM M aBTOMAaTUYECKOE MOBTOPHOE BKJIKOYEHUE 10 BO3Bpary. B ciyuae cpabatbl-
BaHUA CTYIEHH C BO3BPATOM IPHU OTCYTCTBUU (haKkTOpa cpabaThIBaHUS CTYIEHb MOXET OBITh cOpolIeHa
(omms «CBPOC CTYIIEHW») no mosiBiieHHs] CHTHAJIa BO3BpaTa 10 OIEpaIisM C BBIKJIOYaTeIeM (0T
KJIF04Ya, OT BHEIIHETO YIPaBJIEHUs, OT KHOIOK, oT C/TVY).

Bo3sBpat 3anuThl NpoOUCXOIUT:

a) eciu BBeAieHa (DYHKIMS BO3BpaTa 110 BHEIIHEMY CUTHAILY, 110 BHIMIOJIHEHUIO JIBYX YCIIOBUMA:

- IpoTIaJJaHNe BHEITHETO CUTHAIA cpabaThIBaHUS;

- IOSIBJICHHE BHEIIIHETO CUTHAJIa BO3BpaTa Ha BpeMs TB3.

0) ecnu (yHKIIMS BO3BpAaTa MO BHEITHEMY CUTHATY BBIBE/ICHA:

- 110 KICYE3HOBEHUIO CUTHAsa cpabaThIBaHMUS;

- TIpY TIOSIBJICHUU OJIOKUPYIOIIEro CUTHAaJA.

Pexumbl pabOTHI 3aIUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeieHa U3 pabOTHI;

«CPABATBIBAHUMEY - 3amura BBeieHa B pabOTy C KOHTPOJIUPOBAHUEM YCTaBKU IO BPEMEHHU.
OTKIIIOUEHMSI BBIKJTFOYATEIIS U IEHCTBUSI HA CUTHAIN3AIUIO HE TIPOUCXOIUT.

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

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

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

Buumanue! He pexomendyemcsa éeooump oonoepemenno AIIB u ABP.

Bcee CTYIICHHU (I)YHK]_[I/IOHEUILHO HIACHTUYHBI U UMCIOT XAPAKTCPUCTUKHU, YKA3dHHBIC B Ta6J'II/II_Ie

6.15.
Tabnuua 6.15
HaumeHoBaHue napamerpa 3HayeHne
1 |/lmanma3oH yCTaBOK IO BPEMEHHU: 0-3000 ¢
2 | IMCKpeTHOCTh YCTaBOK IO BPEMEHHU: 0,01 ¢ (0,1 ¢)
3 | OcHOBHas MOTPENIHOCTh cpabaThIBAHUS 110 BPEMEHH: +10 mc

OyHKIMOHATBHAS CXeMa BHEIIHEW 3aluThl MpuBeacHa Ha pucyHke 6.30. Biiok, moka3aHHbBIN Ha
pucynke 6.30, pearM30BaH MPOrpPaMMHO.
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Pucynok 6.30 — biok BHemIHel 3al1uThl

6.6 OnpenesieHne MeCTa MOBPEKACHUSA

YcrpoiictBo MP5 nMmeer BcTpoeHHBIN opraH omnpenenenus mecta nospexaenus (OMII), npen-
Ha3HAYEHHBIN JJIs ONpeeNIEHUs] pacCTOSIHUS 10 MecT AByX(a3HbIX U Tpéxdazubix K3.
Pacuér paccrosiHus 10 MecTa noBpexkaeHus L, , KM, mponusBoauTcs o ¢popmyie

U
Mo
Im I
Mo
Lis = % )
ya
Uuo Uio .
rae Im | — MHHMasA 4aCTh OTHOIIICHUS BeKTOpOB —,
) Mo

| ;o —MeXIy]a3HbIil TOK, A;

M
U,s —MexaydasHoe HampsokeHue, B;

XY/Z — YACJIBbHOC NIEPBUYHOC UHAYKTUBHOC COIIPOTUBJICHUC JINMHUU, OM/KM.
lvo = lor— laoz,
rae lor, loz — Toku moOBpeXAEHHBIX a3, A.
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Unme =Uaor—Ua:z ,
rae Uer, Usz — HanpshKeHUS TOBPEXKIEHHBIX (a3, B.

Juanasonsl 3HaueHui napametpos Xy, u L, npusenens B tabsuie 6.16.
Tabnuua 6.16

HaumeHoBaHue napamerpa JAmnana3oHn 3HavYeHui
VY nenbHOE MEPBUYHOE WHIYKTUBHOE COMPOTHUBIIEC- Or0 o1
nue mand Xy, , OM/km
PaccrosiHue 10 MecTa noBpexaeHus L, , km Ot 0 o 256

Opran OMII B MP5 ocymiecTBisieT u3MepeHne HHAYKTUBHOTO CONPOTUBIICHUS 110 IBYM (ha3zam ¢
HanOOJIBIIMMHU TOKAMHU J[Ba pa3a 3a MEpUOJ MPOMBIIUICHHON 4acToThl. M3MepeHne MHIYyKTUBHOTO CO-
MPOTHUBJICHHUS OCYIIECTRIISIECTCS HEMpepbIBHO. B ciydae cpabarbiBanus 3ammtel (1>, 1>>, 1>>>) [>>>>)
paccTosiHue 10 MecTa MOBPEKIACHUS PUKCUPYETCs B )KypHaje aBapuid. B )xypHane oroOpaxkaercs gara u
BpeMs noBpexaeHus1, pacctossaue 10 mecta K3, tTun K3, toku u nanpspkenust. 3anucs OMII B xxypHane
aBapHii TPOU3BOTUTCS NP cpabaThIBAaHUK JTFOOO0H CTYIICHH 3aIUTHI OT MOBBIIICHUS TOKA BBEACHHOU B
pexume «CurHanusanush» Wid Boiiie. B ciydyae 0JHOBpeMEHHOTO cpabaThIBaHMsI IBYX CTYIEHEH OT Mo-
BBIIICHHSI TOKA B )KypHaJe aBapuii GopMUpyeTCs JIBE 3alUCH O CpabaThIBAHUN CTYIICHEH U OJHA 3aIHCh
OMIL.

st 6onee Tounoii pabotst OMII pekomeHyeTcsi BBOOIUTh MUHHMAIbHYIO BBIACPKKY BPEMEHH
40 Mc 175 CTyNEeHe# OT MOBBIIICHUS TOKA.

6.7 OnpenesasieMasi MOJb30BaTeJIeM JIOTHKA

6.7.1 O01muHe MoI0KEeHHsI

KoundurypupoBanue onpenensieMoil oJIb30BaTeNeM JOTHKH OCYIIECTBISETCS C MOMOIIBIO CIie-
LUAIbHOTO penakTopa (BCTpoeHHOro B mporpammy YHUKOH), KOTOpbI oOecreunBaeT MOCTPOEHUE
CXEMBI peleHOM 3alUThl Ha rpaduuecKkoM si3bike (GyHKITMOHATBHBIX OJOKOB.

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

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

MPS5 umeet cneayromue QyHKIIMOHAIBHBIE OJIOKU: BXOJIbI, BEIXO/IbI, 3aIIUCH B JKYpHAJI, JIOTHYE-
ckue anemeHThl «My», «MJIN», «Mckmouaromee NJIN», «HE», Tpurrepsl, TatMepsl, MyJIbTUILIIEKCOPBI.

Kaxxmomy 010Ky cxeMbl aBTOMaTHYEeCKH TpucBanBaeTcst umsi Block<nomep mo mopsiaky cosna-
Hus>. g oOneryeHus 4TeHus: CXeMbl OJIOKH MOTYT OBbITh TEpEMMEHOBAHbI

6.7.2 Pa3bémbl
Pa3zrnem «Bxon»

OnemeHT «Bxon» mo3BossieT 3arpykath | OUT JaHHBIX U3 BHEIIHEH 0a3bl JaHHBIX YCTPOICTBa
BO BHYTPEHHIOIO 0a3y JJaHHBIX CBOOOHO MPOrpaMMHUPYEMOi JIOTUKHU. DineMeHT «Bxoa» 3aHumaer 00b-
&M mamsTu 6 OauT.

OnemeHT «BXoa» MMeeT OJMH BBIXOJ U MO3BOJSAET MOAKIIOUATh CIEAYIOLUINE CUTHAIIBL, IPSMBIE
Y UHBEPCHBIE!

- BXOJIHbIE TUCKPETHBIE CUTHAJIBL;

- BXO/IHbIE JIOTHYECKUE CUTHAJIBI;

- CUTHAJI cpabaTbIBaHUs U3MEPUTEIBHOTO OpraHa JII000 3alHThI;

- CUTHAaJI cpabaTbIBaHMs JHOOO0H 3aIUTHI;

- CUTHaJIbl HEUCIIPaBHOCTH;

- CUTHAJIbl aBapUH, CUTHAJIN3ALHH;

- CUTHAJIbI O COCTOSTHUM BBIKJIIOUATENs, CHTHAJIbl KOMaH/ YIIPABJIEHUS BBIKJIIOYATEIEM;
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- 10 16 Jorn4eckux Kitouen yrnpaBieHHUS.
Jlornueckue Kir04M YIpaBJIEHUs MO3BOJSIOT C MMysbTa ycTpoiictBa MP5 BBOOUTH M BBIBOAMUTH
(GYHKIIMN HalMCaHHbBIE HA ONPEeIieMON T0JIb30BATENIEM JIOTHKE.

Howmep 6a3w1 nan- HasBanwue cur-

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

\ na 0a3pl JAHHBIX ‘/HBIX

BlockO[ BO1:40 |=  KWO]

|

Pucynok 6.31 — Pazsem «Bxom»

Pa3zveMm «Brixona»

OneMeHT «BbIX0o» 1M03BOJIET COXPAHATh | OMT NaHHBIX U3 BHYTPEHHEH 0a3bl JaHHBIX CBOOO-
HO IIPOrpaMMUpPYEMOM JIOTUKH BO BHELIHIOIO 0a3y JaHHBIX ycTpolcTBa. DiieMeHT «Bpixom» nmeer pas-
Mep 6 Oaidr.

[Tpu nomomu pazbémoB «Bbeixoa» MP5 no3BosisieT BBIBOAUTD 0 24-X BBIXOJHBIX CUTHAJIOB CBO-
60110 mporpammupyemoii Joruku (CCJI1 — CCJ124) Ha pene, HHIUKATOPHI M BBIXOJIHBIC JIOTUYECKUE
CUTHAJIBL.

Howmep BeIxoaHoro
Nwms Giioka CHTHaJIa

Block1[ Bemog 1]

i

Pucynok 6.32 — Pazpem «Bpixom»

Pasbem «3anuce B KypHaI»

DJIEMEHT 3anucH COOBITUH B KypHaJ CUCTEMBbI UMEET OuH BXoJ. Eciu Ha sreMeHT mojaHa Jio-
rMyecKasi eIMHUIA, TO B )KypHAJI CUCTEMbI Oy/IET 3alicaHO Ha3HAYeHHOE COOBITHE B CIEIYIOLIEM BHUJIE:
«coobmenue crt Ne XX». JlaHHbIe 31eMeHTHI IO3BOJISIOT co37aTh 10 64 cBOOOIHO MPOrpaMMHUPYEMbIX
3anuceit B KypHan coobiTuil. [Ipu popMupoBanuu 3amnuceil HEOOXOAMMO YUUTHIBATh, YTO PECYPC IHEP-
TOHE3aBUCHMOI MaMATH OrpaHHyeH. BceiaencTBuM 3TOro ciefyeT M30eraTtb 4acThlX M MHOTOKPATHBIX
oOpallieHu# K KypHaJy CHCTEMBI.

Howmep 3armuicu B
Wwms Onoka P

\ /)Ky‘pHaJIe

Block2[ Jamumee B xppHan 2]

|

Pucynok 6.33 — «3anuce B )XypHa»

6.7.3 Jlormueckuii raement «»

OneMeHT «M» MOXKET uMeTh OT 2 10 8 BXOJ0B. B 3aBUCUMOCTH OT uKciia BXOJOB AJIEMEHT 3aHU-
MaeT oT 8 10 20 OalT maMATH MPOTPAMMBEI.
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Ha snement «M» MoxeTr ObITh mojaHa J1r00as koMOMHAaIMs curHainoB. Ha BeIXoje diieMeHTa I10-
SIBJISIETCS JIOTUYECKasi €IMHMIIA TOJIBKO B CIy4yae, KOTJa BCE BXOJHBIE CUTHAIBI UMEIOT 3HAUYEHUE JIOTH-

YeCKOU €TUHUIILIL.
a It HNms Onoka

Blazlk10
&

[TTTT

Pucynok 6.34 — Jloruueckuii snemeHT «M»
6.7.4 Jlornueckuii 3;1eMenT «UJIN»

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

Ha Bxox snemenrta «JIW» Moxker OBbITH IOIaHa Jr00as KOMOMHAIMs CUrHaoB. Ha BeIXOmeE
JJ€MEHTa TOSIBJISICTCS JIOTHYECKasi €UHUIIA B CIy4yae, KOrja XoTs Obl OJMH BXOJHOW CUTHAJ HMEET
3HA4YCHME JIOTHYSCKON € IUHHIIBI.

HNms Onoka

Block12
|

TTTTT

Pucynok 6.35 — Jloruueckuii anement «1JIN»
6.7.5 Jlornuecknii yaement «Uckarouaromee UJIN»

Onement «Mckmrouaromee MJIM» MoxeT uMeTh OT 2 10 8 BX0J0B. B 3aBHCHMOCTH OT YHCIIa
BXOJIOB 3JIEMEHT 3aHUMaeT OT § 10 20 OalT mamsITH NPOrpaMMBl.

Ha Bxon snementa «MJIM» moxker OBITH momaHa Jjiro0asg KOMOMHAIMS cUrHanoB. Ha BrIxome
3JIEMEHTA TMOSABJISIETCS JIOTUYECKasl €IMHUIA B CJIy4ae, KOT/la Ha €ro BXOJIaX HEYETHOE KOJIMYECTBO €1-
HHUII.

Ve Wwms Ommoka

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 59 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

Black11

-

111

Pucynok 6.36 — Jloruueckwii anement «Mckmrodaromee MJIN»
6.7.6 Jlornueckuii yjiemeHnT «HE»

Onement «HE» COACPIKUT OJUH BXOO U OAWH BBIXO/. CurHan Ha BBIXOJ€ JJOTUYCCKOI'O 3JICMCHTA
— I/IHBepTI/IpOBaHHHﬁ BXOHHOI;'I CHUTHAJIL.

Mg Ommoka

Block 3

-~

= I

Pucynoxk 6.37 — Jlorunueckuii semeHT «HE»
6.7.7 RS- u SR-Tpurrepsl

B MPS5 cymiectByroT aBa tuma tpurrepoB: RS (tun 1) u SR (tun 2), ¢ npuoputeToM paboThI 1Mo
BXx0Jy R ' S coOTBETCTBEHHO.

OnemenTt «RS-tpurrep» («SR-Tpurepy») umeer nBa Bxoja (pucyHok 6.38): ycraHaBIUBalOMUN S
u cOpacsiBatomuii R. Ilpu nosiBneHny equHUIBI Ha BXoAe S GopMHUpYeETCsl €AMHUIA Ha BBIXOJIE, COCTO-
STHHE BBIX0J1a 3aIIOMUHAETCS U COXPAHSAETCS MPU MCUYE3HOBEHUH €MHHUIIBI Ha BxoJne S. Bxox R cOpacki-
BaeT COCTOSIHME BBIXOJIa B JIOTHUECKUI HOJb. O0BEM 3aHUMaeMoil aneMeHToM namsatu 10 OaiT.

NMmsa Onoka
BlackE Blocks <

BT SRT
= 5 —
*—R *—|R

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

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

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

Pucynok 6.39— Taiimep

Taiimep Ha cpabareiBanue (Taiimep 1)

DneMeHT «Taiimep 1» nmpeaHa3HavyeH i BBIMOIHEHMS (YHKINUU 3aep>KKH BpeMeHn. CUrHa Ha
BbIXOJIe TaliMepa Ha cpabaTblBaHUE NOABIsAETCS Yyepe3 BpeMs Tcp mocie NOosBISHHs CUTHAJIA Ha BXOJIE.
[Tpu nponasaHuy CUrHAJIA HAa BXOJIE CUTHAN IPOMIacT U Ha BbIXoje (pucyHok 6.40).

Ecnu npoaomKuTeIbHOCTh UMITYJIbCA HA BXOJIE MEHbILE, YeM BpeMs cpabaTbiBaHus Tcp, TO BbI-
X0J1 TaliMepa OCTAETCS B COCTOSIHUU JIOTUYECKOTO HYJIA.

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

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

Pucynok 6.40 — Taiimep Ha cpabatbiBanue (Taiimep 1)

Taiimep Ha Bo3BpatT (Taiimep 2)

[Tpunumn paGoThl: MpU €IUHUIIE HA BXOJE TailMepa Ha BO3BpaT Ha €ro BHIXOJE Takxke Oyner
enuHuna. Eciu eauHuIa HA BXOJE MPOMAIAET, TO HA BBIXOJE €IMHULIA COXPAHSIETCA B TEUEHUH BPEMEHU
Bo3Bpara Tg3 (pucyHok 6.41).

ITpu crapre ycTpoiicTBa WJIM 3allMCH HOBOW JIOTMYECKON IPOrpaMMBbl B CIy4ae MMEIOIIETOCs
CUTHaJja Ha cpabaThIBaHME — TaliMep OoTpadaThIBaeT MPH JIIOOOM BXO/I€: MPSIMOM MIJIM HHBEPCHOM.
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cTapT

BX.V .
npamon T
BXO,
BbIX. ‘ 4 % ‘ 4 A
Te3 Te3
Bx % 2 )
VIHB. 2 VIHB. d & T
BXOn
BbIX. 1 4 2 ‘ 4
Te3 Te3

Pucynox 6.41 — Taiimep Ha Bo3Bpar (Taiimep 2)
NUmnynbcHbIY Talimep o ppoHTy THna 1 (taiimep 3)

[MpuHuun paboTel: cpabaThiBaHUE TaliMepa 3 MPOUCXOAUT MPH MOABICHHN (POHTA UMITYIIbCA Ha
Bxojge. Ecnu 3a Bpemsi paboThl TaiiMepa Ha BXOJE MOSBISIETCS €Ie OAWH MMIIYJbC, TO Hepe3amycka
TaiiMepa He MPOMCXOUT, T.e. UMITYJILC Ha BBIXOJC B JIOOOM Cilydae He MPEBBICHT BpeMs Tumr (pUCY-
HOK 6.42).

Taiimep He 0TpabOTaeT NPH HATMYWU HA BXOJIE JIOTHYECKOW €UHUIIBI BO BPEMs CTapTa YCTPO#i-
CTBa WJIM 3aIIMCH JTOTHYECKOM I[IporpaMmsal, Kax Ipu ImpsaMom, TakK U IIpu HHBEPCHOM BXOJC.

crapt
ax B 7| Z M| ]
npsiMon T
Al /] BXO4
BbIX: Tumn Tumn
) o bz % 2 ~
VHB. 2 Z| L
BbIX. 2
Tumn . VHB. T
6) - BX0f 9
BX.V | % ]
VHB. 2| >
BbIX. 4
Tumn —

Pucynok 6.42 — ImnynbcHbIf TaiimMep 1o pponTy THIA 1 (Taiimep 3)
UmnynecHbI TaliMmep mo cnany tuna 1 (taiimep 4)

[Tpunuun paboTel: TaiimMep cpabaTbIBaeT Mo Crajgy UMIyJbca Ha Bxoje. [Ipu 3ToM Ha BbIXOjE
(dbopMupyercs noruueckas equHuia Ha Bpems Tuwmr. B ciiydae nosiBieHus Ha BX0Ji€ HOBOI'O UMITYJIbCa U
ero crmaja 3a Bpemst Tuwmr nepe3anyck Taiimepa He MPOUCXOAUT (PUCYHOK 6.43).

TaiimMep He 0TpaboTaeT NpU HAIMYUK HA BXOJE JIOTUYECKON €IMHUIBI BO BpeMs cTapTa yCTpoOii-
CTBa WJIM 3aIIMCH JIOTUYECKOM MporpamMmbl, Kak MpH MPSIMOM, TaKk U IPU HHBEPCHOM BXO/IE.
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cTapT

ox 22 7
npsmon T

BbIX. A ] ] BXOA

Tumn  Tumn

ox 22272 777 1 FA

B 7 V77777777774 we. _ [ & T
BXO[,

BbIX. ] fq

Tumn  Tumn

Pucynox 6.43 — IMmnynbscHBIHN TaiiMep 1o criaay tuma 1 (taiimep 4)
NUmnynbcHBIN Talimep mo ¢poHTy TuUma 2 (Taiimep 5)

Ori4ne UMITYJTBCHOTO TaiiMepa 1o GppoHTy Tuma 2 oT Tina 1 B TOM, YTO IIPH MOSBICHHU HOBBIX
MMITYJIbCOB 3a BpeMsi pabOThI TaiiMepa, MPOUCXOUT TIEPE3alyCK YCTaBKH 110 BPEMEHH TaiimMepa, T.€. C
KaXXIbIM HOBBIM MMITYJIbCOM Ha BXOJIC YBEIMYMBACTCS [UIMTEIBHOCTh MMITYJIbCA HA BBIXOJE HA BPEMs
Tumn (pucyHok 6.44).

Taiimep He 0TpabOTACT NP HATUYKWK Ha BXOJE JIOTHYECKON SAMHHIBI BO BPEMs CTapTa yCTPOii-
CTBa WJIM 3aIIMCH JTOTHYECKOM I[IporpaMmsal, Kax IIpu ImpsaMom, TakK U IIpu HHBEPCHOM BXOAC.

cTapt
oy 222222 i, ZBZ
npsamon T
BXO[,
BbIX. 2| f ”4
Tnmn Tumn
- p7zz) 7 D
VHB. 22 & Z MHB. & T
BXO[,
BbIX. \ 1
Tvmn

Pucynok 6.44 — UmnynbcHBIN TaliMep 1o GpoHTy Tuna 2 (taiimep 5)
NUmnynbscHBIM TaliMep mo cnany tuna 2 (taiimep 6)

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

Taiimep He oTpaOoTaeT Mpu HAJTUYKUU HA BXOJE JIOTMYECKO €IUHMIIBI BO BpeMs cTapTa yCTpOii-
CTBa WJIM 3aIllMCH JIOTUYECKOM IIPOrpaMMBl, KaK IIPH IPSIMOM, TaK U IIpU HUHBEPCHOM BXOJIE.
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cTapt

BX. % .
npsMon T
BXO[,
BbIX. : ‘
Tumn
'\
o 777) 7 7 7
VHB. A @ > WHB. | & T
BXO[,
BbIX. 22, \
Tumn Tumn -

Pucynok 6.45 — UmnynbcHBIN TaliMep 1o criagy tumna 2 (taiimep 6)
6.7.9 MyJabTHILIEKCOP

MynpTuniekcop uMeeT Tpu Bxona (aapecHsli Bxoa Y u asa Bxona Inl u In2). Ilepexmtouarens
NOJKIII0YaeT ouH U3 BXxoa0B Inl unu In2 k Beixoay Q, B 3aBUCHMOCTH OT CUTHAJa HA aJipECHOM BXOJIe
Y. Ecnu Ha agpecHblil BXOJI MOJlaHa €IMHMIIA, TO MOAKIIOYaeTcs Bxoj In2, ecnu Hosb, TO Bxox Inl.
O6bEM 3aHrMaeMoit a11eMeHTOM «MynbTUIIeKcop» naMatu 10 Oair.

Nwma 6JIOK3\B
ok 7

Pl =
1 Q—

lnz2
i

111

Pucynok 6.46 — MynbTHILUIEKCOD
6.7.10 TexcTOBBIN 0JIOK
JlaHHBIN 2JIEMEHT MpeHa3HAYCH TS CO3aHMS MOSCHSIONETO M HH(POPMAITMOHHOTO TEKCTA.

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

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

Pucynok 6.47 — TexcToBbIi 070K
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7 PYKOBOJACTBO IO OKCIIVIYATALIUHN

7.1 Opransl ynpapJ/jieHUsI 1 HHANKALMH

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

HNudopmanus, KOTOpYyrO MOXKHO BBIBECTH Ha JUCILIEH, pa30uTa Ha KaJpbl C (PUKCUPOBAHHBIM CO-
nepxanueM. IToodepenHslii mpocMOTp KaJpoB OCYIIECTBISAETCS C MOMOLIBI0 KHOMOK. OdepeaHocTh
CMEHBI KaJpOB Ha JUCIUIEE ONPEAENIAETCS INIABHBIM MEHIO U ITOJMEHIO.

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

JlononHuTeNnbHO Ha 13 eIMHUYHBIX MHAMKATOpax (B JajbHENIIEM — CBETOJUOAAX) UHIULUPYeT-
cst (cm. Tabmuny 7.1):

Tabmuna 7.1
CHocka Ha HaumenoBanue u
Ceeroanoj roput [Ipumeuanue
puc. 7.1 IIBET CBETOMO/IA
8 cB00OOIHO TIPO-
11 rpaMMHUPYEMBIX CBe-
TOAHMOJIOB
(3eneHbIin)*
PABOTA 3eneHbIM (CHHUM) IIBETOM -
3eJIeHBbI / KpacHBIN | HOpMaibHas paboTa;
12 (cunwmit) KpacHbIM 11 MUTraronyM Io- —
MIEPEMEHHO 3€JIeHBIM (CHHUM) —
armaparHasi HSUCIIPaBHOCTh
BKJIFOYEHO
13 . BriximtouaTens BKITFOUEH —
(KpacHbIi1)
OTKJIFOYEHO
14 . Brikitouarens OTKIIOUEH —
(3e1eHblil)
.. | EcTh HOBas 3anuck B xkypHane | [Ipousonuio cpabareiBanue
15 ABAPUS (xpacHbriit) . yp P p
aBapuit 3aIUTHI
Ecthb HOBas 3amuch O Hewuc-
KOHTPO/JIb (ken-
16 TBIid) NPaBHOCTU B JKypHayie cucre- | BoaMokHa HEMCIIPaBHOCTD
MBI

*[Ipumeuanue — cBOOOJHO MPOTrPaMMUPYEMbIE CBETOANObI MOTYT paboTaTh B peKUME MOBTO-
putens nubo Gnuukepa. [lpu pabote B pexxnMe OIMHKEpa OHU MOTYT ObITh COpOIIEHBI 110 CUTHATY Ha
JMCKPETHOM BXOJIe, 10 KOMaHJIe U3 MEHIO, 110 HHTep(eiiCy CBS3H, IO MPOCMOTPY JKypHAJIa aBapHH HITH
cucteMbl. COCTOSIHHE CBETOAMO/I0B COXPAHSETCsl IPU BOCCTAHOBJIEHUHU ONEPATUBHOTO MUTAHMUS.
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KHonku ynpaBieHust BHITIONHAIOT CeIyIoue QyHKIUU:

1 — BKJI — BK/II0OYEHHE BBIKIIOYATEIS,

2 — OTKJI — oTK/II0YEHHE BBIKIIOYATEIS,;

3 — JKYPHAJI ABAPUM — npocMoTp XKypHala aBapHii;

4 — 7 KYPHAJI CUCTEMBI — nnpocMOTp >kypHaja CUCTEMBI;

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

6 — BBO/I — BBO/I 3Hau€HUS, BXO/I B ITOJMEHIO UM B PEXKUM U3MEHEHHsI TapaMeTpa;

7 — IepeMeIleHne Mo OKHaM MEHIO 6/1€60 WY TIEPEMEIICHIE Kypcopa BJIEBO;

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

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

10 — mepemerieHue Mo OKHaM MEHIO 8npago WU TiepeMeleHre Kypcopa BIpaBo;

11 — cBoOOIHO MpOTrpaMMHUpPyEMbIE€ CBETOINO/IbI;

12 — unpuxatop «PABOTA» (cM. Tabauiy 7.1);

13 — uamukarop «COCTOSSTHUE BBIKJITFOUYATEJIS», xpacHblit (cM. Tabuiy 7.1);
14 — uapukarop « COCTOSHHUE BBIKJITFOYATEJIS», 3enenslit (cM. Tabmuiy 7.1);
15 — unnukarop «KABAPUS», kpacHslit (cM. Tabmuny 7.1);

16 — uaaukarop «k KOHTPOJIb», xxentsrii (cMm. Tabnuiy 7.1).

Pucynox 7.1 — Opransl ynpasineHust 1 uHauKaun MP5
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7.2 CTpyKTYypa MeHI0

MeHt10 3a1uThl UMEET IpeBOBUIHYIO CTPYKTYypy. C nomoursto XKW nonb3oBarens umeer BO3-
MO>KHOCTH IPOYUTATh CIACAYIOLIYI0 HHPOPMAIIUIO, PACIIONOKEHHYIO B PA3JIMYHBIX MOIMEHIO:
1. Tekyuue 3HaueHUA:
1.1. Tokos:
1.1.1. U3mepeHHBIX 1O (a3HBIM KaHAJIaM TOKa;
1.1.2. '3mMepeHHbIX 110 YETBEPTOMY KaHAITY TOKA, OCHOBHOM M BBICHIEH FapMOHUK;
1.1.3. PacuérHbIX, IpsMOii, OOpaTHOM 1 HYJIEBOU MOCIEIOBATEIbHOCTEH;
1.2. Texymue 3HauUEHUS HANPSKEHUI:
1.2.1. U3mepeHHBIX (pa3HBIX U TMHEHHBIX;
1.2.2. I3MepeHHOro 110 YeTBEPTOMY KaHaIy HAlPSKEHUS;
1.2.3. PacuérHbIX, MpsiMOK, 0OpaTHOM M HYJIEBOH MOCIIEA0BATEIIBHOCTEH;
1.3. Tekymiee 3HaYCHHUE YaCTOTHI;
COpoc uHANKAIH;
3. XKypnamstr:
XKypnan aBapuii (32 cooOrieHus ), KOTOPbIK BKIIOYAET B CEOs:
JaTy, BpEMsl IOBPEKICHUS;
CpalOoTaBIIYIO CTYIICHB;
BU/] TIOBPEXKJICHUS;
MaKCHUMaJIbHBIA TOK MOBPEKICHUS;
TOKH B MOMEHT Cpa0aThIBaHUS 3aIUTHL;

COCTOSTHUE BXOJIOB U BBIXOJIOB;
XKypnan cuctemsl (BKIro4aeT B ce0s 128 mocneaoBaTeabHbIX BO BPEMEHU COOOIIEHUS O He-

HCIPABHOCTAX B CUCTEME 3aIUThI JIMHUK);
Kypnan ocruorpamm;
COpoc KypHaJoB;

4. Pecypc BBIKIIIOUATENS,

5. Kondurypauus ycrpoiictsa;

6. JlmarHocrtuka.

N

ITonp30BaTens UMEET BO3MOKHOCTh IMPOU3BCCTU U3MCHCHUS B KOH(bHpraHHH CUCTCMBI, BBCIA
HpaBI/IJ'II)HHﬁ MMapoJb IIOCJIC BHCCCHUS W3MCHEHHI B COOTBCTCTBYIOIINX IMOAMECHIO.

Buumanue! [Ipu vixooe c npoussoocmea ycmanosien napoiv AAAA.

Hcrnonb3yemple CHMBOJIBI:

<:> - UCIIOJIb30BAHUEC KHOIIOK Ha HCpCI[HCfI IMaHCJIU THUIIA:

— NPOABHUIKCHUC BIIPABO IO MCHIO,

<< — DPOABMIKCHUC BJICBO 110 MCHIO;
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@ - HCIIOJIb30BAHKE KHOIIOK Ha MEpeIHEN MTaHeIu TUIA!

— IIPOJIBUJKEHHE BBEPX 110 MEHIO;

— OPOABMKCHUEC BHU3 110 MECHIO,

<:g — ucnonb3oBanue kHonku «BBO/I».

s ynobcTBa mpocMoTpa mapaMeTpoB, MOJIB30BATENb MOXKET MPOCMOTPETh COJIep)KaHNUEe MyHK-
TOB MEHIO, YJepXKUBasi BRIOpaHHYIO M KiaBumny. [Ipu arom Ha skpane XKKU nUKINYECKU BBICBETSATCS
MMEIOIIUECS TapaMETPhl B BBIOPAHHOM ITYHKTE.
Ecnu nonp3oBaTens npu NpoOCMOTPE UIIM U3MEHEHUH NTapaMETPOB HE HAXKMMAET HA KHOIIKU B TEUYCHHE
TpeX MUHYT, TO YCTPOUCTBO aBTOMATUUYECKH MEPEXOANT B «IECKYPHBII» PEXKUM, IPU 3TOM aBTOMAaTHYe-
CKH 3aIlPEIIaeTcsl Pe)KUM U3MEHEHUS YCTaBOK. [[i1s mpoBeieHHs U3MEHEHHUI HE00X0JMMO 3aHOBO I10-
BTOPUTH BCE JAEHCTBUA 110 BXOXK/ICHUIO B IOJIMEHIO M U3MEHEHHIO 3HAUYECHUN

7.3 IIpocMOTp TeKyIIUX 3HAYECHUH W3MEPEeHHBIX BeJMYHH

[IpocMmoTp 3HaUEHU U3MEPEHHBIX Bean4MH ocyiuectBisiercs B MeHto « U3MEPEHUWE. 3aro-
JIOBOK JIAaHHOTO MCHIO SIBIIICTCS TICPBBIM KaJpOM M OTOOpakaeT 3HAaYCHHE TOoKa B a3e A. 3Ha4YCHUS TO-
KOB U HampspKeHU# oToOpakaroTces ¢ yu4€ToM KoadduimenTa TpaHcdopmaui TpaHchopMaTOpoB TOKa
1 TpaHCc(HOPMATOPOB HANIPSDKEHUH, T. €. IOKA3BIBAIOTCS PEATbHBIC BETUIHMHBI N3MEPCHHBIX BEITUUHH.

M UBMEPEHUE TPl
Ta= + XXX .xx A

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

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

KaHaJly TOKa;

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

KaHaJly TOKa;

|1 — pacdeTHBbIi TOK MPSIMOI MOCIIEA0BATENBEHOCTH;

|2 — pacdeTHBIif TOK 0OpaTHOI MMOCTIEIOBATEIHHOCTH;

|0 — pacueTHBII TOK HYJIEBOW MOCIEI0BATEIBHOCTH.

3HaK «+» UK «-» nepea 4YMCJIOBbIM 3HAYCHHUEM TOKA ITOKA3bIBACT HAIIPABJICHUC MOIITHOCTH: «t+»
- OT LLIUH, «-» K IIMHAM.

M USBMEPEHUE TPl
Ua= XXX.xx B

Texyiee 3Hauenue Hanpspkenus ¢asel A (B, C), nunelinbix Hanpsikenuit AB, BC, CA, nanps-
»keruit U1, U2, UO, Un, raoe

Ul — pacu€THoe HanpspKeHHUE MPSMOU MTOCIIEI0BATeIbHOCTH;

U2 — pacuérHoe HanpspkeHUue 00paTHOI Mmocie10BaTeIbHOCTH;

UO — pacuéTHoe HamnpspkeHUe HyJIeBOW MOCIEeI0BATEIbHOCTH;

un - HU3MCPCHHOC HAIPSAKCHUC (HyﬂeBoﬁ HOCHC,[[OB&TCHBHOCTI/I) 1o quBépTOMy KaHally
HAIps>KCHUA.
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M USBMEPEHUE TPl
F= XX.xx T'n

Tekylee 3Ha4YEHUE YaCTOTBHI.

U UBMEPEHME TPl
P= XXX .xx kBT

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

M UBMEPEHUE TPl
o= XXX .xx KBap

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

U USMEPEHUE TPl

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

MHINKAITUA D

[Tocne cOpoca wHamkanuu, T.e. HaxaTtus «BBOJ/l», BbIBoAMTCS cOOOIIEHHWE O BBHIMOJHEHUH

copoca.

7.5 Kypnauasbl

XY PHAJI
ABAPUIA [IpocMOTp KypHaja aBapuil.

KYPHAJL [IpocMOTp JKypHAIa CHCTEMEL
CUCTEMSI

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

g

CBPOC COpoc KypHaJIOB

XYPHAJIOB
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7.5.1 IlpocmoTp KypHaJIa apapuid

[Ipu oOHapyxeHNU aBapuM Ha 3alTUIAEMON JIMHUHM YCTPOHCTBO COXpaHseT WH(popMaInio o Ja-
T€ U BPEMEHU aBapuH, CpadOTABLIEH CTYNEHH, BUJE MOBPEKICHUS U MAaKCUMAIbHOM TOKE IOBpEXK/IE-
HUsL, aBTOMAaTUYECKH JIeJIasl 3alKMCh B )KypHaJe aBapHil.

B xypnane Moxxer xpaHutbcs 10 32 aBapuil. [Ipu npeBblllieHUN 3TOro 4yMcia, KaxkJaas HOBas
aBapusi OyJIeT 3aMUChIBaTbCS Ha MECTO CaMO CTapoil aBapuu.

PacmmdpoBka nHANLIMPYEMBIX BUIOB HOBPEKICHUS 3aLIUIIAEMOMN JTNHIH:

_ABC Tpéxdaznoe K3 Ha 3emito
ABC Tpéxdaznoe K3
A C JByxdasznoe K3 mexny dazamu A u C
A C JBoitnoe K3 Ha 3emimto Mexay ¢dazamu A u C
AB JByxdaznoe K3 mexny pazamu A u B
_AB JBoiinoe K3 na 3emmo mexny azamu A u B
BC JByxdasznoe K3 mexny dazamu B u C
BC JBoitroe K3 Ha 3emumto mexy ¢azamu B u C

Jli1g mpocMoTpa napaMeTpoB aBapuil HEOOXOAUMO BOMTH B MEHIO:

XYPHAII

ABAPUMN D

Ha nucniiee otoOpasuTcst 3arojloBOK aBapuM C JaToi, BpEMEHEM U HOMEpPOM aBapuu (OTCUeT
BEZIETCS OT MOCJIEAHENH aBapu).
Copneprxanue xKypHaia 10 BHIOpaHHOH aBapuu:

A JATA XX.XX.XX Hocnennsist aBapus.

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

32 XX : XX : XX . XX

&

COOBIEHUE

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

«OTKJIFOYUEHUEY - paboTa 3aMThl Ha OTKIIOYEHUE BbI-
KITFOYaTes;
«PABOTA» - cpaboTana cTyrneHb 3aluThl, paboTa Ha OT-
KJIF0OUeHHe OJOKHpOBaHa JIpyroi CTyNeHbto (cpadoTaBiiei
paHee);
«HEYCIIEIIIHOE AIIB» - npou301uio OTKJIIOYEHHE 3a-
mutamu nociie AIIB;
«BO3BPAT) - npousonuio AIIB o Bo3Bpary;
«BKJIKOUEHUE) - Bximouenue;

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 70 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

A I>»> /./ TP.1
1 I= XXXX.XXA

&

nnn

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

&

«OINPEAEJIEHHUE MECTA ITOBPEXJIEHW ».

CpabotaBiiast CTyNeHb 3aIIUThI, BU MTOBPEXKICHHS, TPYIIIa
YCTaBOK.

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

PaccrosiHuEe 0o MecTa MOBPCIKACHU A

A I>>> Tok (a3bl A B MOMEHT aBapuu
1 TIa= XXXX.XXA
A I>>> Tox ¢a3bl B B MOMeHT aBapuu
1 TIb= XXXX.XXA
A I>>> Tok a3er C B MOMEHT aBapuu
1 Ic= ZXXXX.XXA
A I>>> Pacu€tHblil TOK HYJIEBOM MOCIIENOBATEIBHOCTA B MOMEHT
1 IO0= XXXX.XXA aBapuu
A I>>> PacueTHbIi TOK NpsIMOM MTOCIIET0BATEILHOCTH B MOMEHT
1 Il= XXXX.XXA aBapuH.
PacueTHbIil TOK 0OpaTHON MOCIEAOBATEIIBHOCTH B MOMEHT

A I>>> aBa

pUH.
1 I2= XXXX.XXA
A I>>> N3mepenHslil TOK (HYJIEBOU MMOCIEI0BATEILHOCTH) 110 YET-
1 In= XXXX.XXA BEPTOMY KaHajly TOKa B MOMEHT aBapHH.
A I>>> Toxk BbICIIIeH TapMOHUKHU (HYJIEBOI MOCIEA0BATEILHOCTH),
1 Ir= XXXX,XXA W3MEPEHHBIN 10 YeTBEPTOMY KaHaly TOKa B MOMEHT aBa-

: : pun
YacToTa B MOMEHT aBapuH.
A I>>>
1 F= XX,X '
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(3

A I>>> 1 . Uab

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

1 Ubc= XXXX,6XXB

:I_I:

A I>>> JIuneitnoe Hanpsbxkenue Uca B MOMEHT aBapuu

1 Uca= XXXX,6XXB

A I>>> PacuéTHoe HamlpsKeHHe HYIEBOH MOCIef0BATEILHOCTH B
1 U0= XXXX,XXB MOMEHT aBapHu

A I>>> PacuéTHoe HampshDKeHHE MPSIMOM MOCIEIOBATEIBHOCTH B
1 Ul= XXXX,6XXB MOMEHT aBapuu

A I>>> PacuérHoe HanpsipkeHue o0paTHOM MOCIeI0BaTeILHOCTH B
1 U2= XXXX,6XXB MOMEHT aBapuu

A I>>> W3mepeHHoe 1o 4eTBEPTOMY KaHally HamlpskeHue (Hamps-
1 Un= XXXX,XXB JK€HUE HYJIEBOM MOCIEI0BATEIbHOCTH )

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

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

1 XXXXXXXX

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

A BX.C:16 9

1 XXXXXXXX
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7.5.2 IIpocMOTPp KypHAJIa CUCTEMBbI

Jns mpocMoTpa KypHaJila BOUTH B MEHIO:

XYPHAIJI

CUCTEMEI D

Ha nucnuiee oToOpa3zutcst 3aroyioBOK COOBITHS € JaTOW, BPEMEHEM M MOPSIAKOBBIM HOMEPOM.
Ha)xaTnem COOTBETCTBYIOIIMX KHOIIOK TPOCMOTPETH COOOIIIEHHE.

XKypnan cucremsl conepkuT 10 128 coobiieHnii 0 COOBITHIX B CUCTEME, TAKHX, KaK: HEUCTIPaB-
HOCTH, BKJIIOYEHUE U OTKJIIOUEHHE BBIKJIOYaTeNs U T.A. [Ipy BO3HMKHOBEHUH COOBITHS YCTPOHUCTBO CO-
XpaHseT B )KypHaie HHPOPMALIUIO O J]aTe ¥ BpPEMEHH COOOIIECHHS O COOBITHH.

[Mocaenuee cooOuienune. [1o Haxxaturo kHonku «BITPABO»

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

1 XX : XX : XX . XX

g

1..128

O

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

7.5.3 MeHI0 cTAaTHCTHKA

B mento “CTATUCTUKA” yka3zaHHO KOJIMYECTBO COOBITHH B )ypHaie aBapuil (JKA), »kypHaine
cuctembl (JKC) u konuuectBo ocimumorpamm (O).

CTATUCTUKA
XA XX XC XXX O X

7.5.4 Copoc :KypHa/10B
CEPOC Bxox B mogMeH:o
XYPHAJIOB D
I[IAPOJIb BBecTtu mapons a1 pasperieHust Ha cOpoc )KypHaJIOB U
/XXXX/ D Haxath «BBO».
CEPOC XYPHAJIA COpocuTs XypHai aBapuu HaxarueMm kiaasumu “BBOJ”.

ABAPUMN D
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&

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

7.6 IIpocMoTp :KypHaJia pecypca BbIKJIIOYATEIS
Jis mpocMoTpa KypHalia BOUTH B MEHIO:

PECYPC
BBIKJIOYATEJIA D

B cuetunk 3aHocaTcs OTKJIFOUYCHMN S, BBIIIOJIHEHHBIC I10

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

XXX
muM 1o kanainy ACY.
ABAP. OTKIIOUEHUN B cuerunk 3aHOCSTCS OTKIIOYCHUS, BBIIIOJHEHHBIC TI0
XXX KOMaHJ[aM OT 3aIIUT COOCTBEHHBIX, JITOO BHEITHHX.

&

TOK OTKIJIIOYEHUA
Ta= XXXX.XXA

&

TOK OTKJIOUEHUS CymMapHBIil TOK OTKIIO4eHuH 1o (asze B
Ib= XXXX.XXA

&

TOK OTKIJIIOYEHNS
Ic= XXXX.XXA

&

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

CymMmapHbIil TOK OTKJIIOUEHUH 1o daze A

CymMmapHbIil TOK oTKII0ueHuH 1o ¢aze C

[NAPOJIb B 6
/XXXX/ BOJI TTApOJIst JIs MOATBEPKICHUs cOpoca
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INATHOCTHUKA

&

MP5 NeXXXXX
BEPCHUA XX . XX

¢

BXOnI :8 1
: XXXXXXXX

g

BXOnL :16 9
: XXX XXXXX

g

BEIXOL :8 1
: XXXXXXXX

¢

AH.BXOQ: 4 1
: XXXX

@ :

AH.BXO[: 8 5
: XXXX

@ .

CRC :
YCTABOK : XXXX

g

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

g

CBsA3b XX%
HOPM. XX OIl. XX

¢

7.7 JluarnocTuka

Jnst mpocMoOTpa AaHHBIX TMAarHOCTUKHA cUcTeMBI ucnoib3yercs MeHio « IMATHOCTUKA.

Bxona B MeHI0.

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

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

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

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

[TpocMOTp COCTOSIHMS TOKOBBIX aHAJIOIOBBIX BXOJIOB.

Ecmu «OHIMBKA», To 1 yka3biBaeT HOMEp OIIMOOYHOIO
BXOJa.

[IpocMOTp COCTOSIHMS aHAJIOTOBBIX BXOJAOB IO HampsKe-

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

KonTposibHas cymma ycTaBok

KonTtpons cocrosiHust nopta untepgeiica RS-485.

KonTtponb kauecTBa (0IMO0K) CBSA3H.

TEMIIEPATYPA
MOIYIIS XX . XoC Temneparypa npoueccopa (8 °C).
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7.8 KondgurypupoBanue cucTeMbl
H3MeHeHne 1 MpocMOTp KOHPUTYPAIIH CUCTEMBI OCYIIIECTBIISIETCS] B MEHIO:

&

Wudopmanivg B 1aHHOM MEHIO BCerja JOCTYIHA JJisl MPOCMOTpa. B ciyyae BHECEHMS KaKuX-
60 u3MeHennid npu Beixose u3 MeH0 «KOHOUT'YPAILIMA YCTPOUCTBAY Oyner 3ampoiieH ma-
pouib. [Ipu BBOJIE TPaBUIILHOTO AP0t U3BMEHEHUS BCTYIIST B CUITY.

KOH®UT'Y PALIAS
YCTPOMUCTBA

Bcee nmapaMETpbl Pa3HECCHEBI B PA3JIMYHBIC ITOJJMECHIO:

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

IAPAMETPH Hap(;MeTpH KaHaJIOeB I/I3M€I;GHI/ISI TOKOB U HanpsglceHI/m,
V3ME PEHYIA KOH(UTYPHPOBAHUE YCKOPECHHUS 3aIlUT, YIIPABJICHUS BbI

: | | KITFOYaTeIIeM.

[TapaMeTpsl TOTMYECKUX CUTHAJIOB, CHTHAJIOB YIIPABIICHUS
BXOJHBIE BBIKJIFOYATEIEM, COpOca MHAUKAIIMK U TICPEKIIOUCHUS
CUT'HAIIEI D YCTABOK.

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

[IAPAMETPHI KondurypupoBanue napameTpoB yrpaBJICHUS BHIKIIOYA-
YIIPABJIEHUA D TEJIEM.
KoHdurypupoBaHue 3aIuT TOKOBBIX, HATIPSKCHUS U Ya-
TIAP TPBI CTOT(II:I 31?65 TPYIIIIBI H-(IJTaBOK P
BANATE ) p TPYIIIBL Y .
[IAPAMETPH Kongurypuposanue asromatuku AIIB, JI3I, ABP,
ABTOMATUKHA BHEIIIHUX 3aIlUT.
CUT'HAN
Koudurypuposanue pene «<HEMCIIPABHOCTDb»
HEMCIIPABHOCTD ] PurypHp P
BEXONIHEE HazHaueHne BBIXOJHBIX TIOTUYECKUX CUTHAIIOB, PEIEHHBIX
CUTHAJIEL D BBIXOJ/IOB 1 MH/IUKATOPOB.
[IAPAMETPH YcraHOBKa 1aThl M BPEMEHH, ITApaMeTpoB 0OMeHa, U3Me-
CUCTEMEI D HEHUE MapoJIs.
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[IAPAMETPHI
OCLHMILJIOT'PA®A

YcranoBka pexuma paboTsl ocruuiorpada

I[NIAPAMET PEI
JIOTUKN

Jns penaktupoBaHUs MapameTpa HEOOXOJHWMO BbI3BaTh COOTBETCTBYIOUIMM Kaap M HaXKaTh
kHonKy «BBO/I». [Ipu sTOoM mox m3meHsieMoir mudpoii (moa BceM mapaMeTpoM) TMOSIBISIETCS Kypcop.
Ucnonb3zoBanueM kHomok «BJIEBO», «BIIPABO», «BBEPX», «BHW3» npousBoauTcs H3MEHEHUE
3HaueHus. [lo okoHUaHUM peaakTUpoBaHuUs HaxkaTh KHONKY «BBO/I».

7.8.1 Ioamenio «ITAPAMETPHI U3MEPEHUN»

[IAPAMET PBL [TapameTpsl U3MEPUTENIBHOIO KaHaa.
UBMEPEHUNA D

MAPAMETPEL [TapameTtpsl TpaHchOpMaTOPOB HANIPSIKEHUS.
HATIPSIXEHUA D

IIAPAMETPH [TapameTpsl TpaHCPOPMATOPOB TOKA

TOKA D '
ONPEN. MECTA OrnpeziesieHre MeCTa MOBPEKACHUS

I[IOBPEXIEHMA D

7.8.1.1 lloamenro «ITAPAMETPBI HAIIPAKEHW S1»

IMoamento «IlapameTpbl HAIPSAKEHUSD .

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

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

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

TH KOD2&-T Bron koaddurmenta tpanchopmanmu s pasnoro TH (ot
KT = XXX.XX x K D 0 1o 128)
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TH HEUCIIPAB-Tb

K

THHII KO3%-T
Ko = XXX XX x

©¢9

THHII HEMCIIPAB-Tb

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

IM= XXXX , XXIn D
TUI TT

o . /

KoudurypupoBanue BHEIIHETO CHTHAIA HEUCIPABHOCTH
¢daznoro tpanchopmaropa HanpspkeHUs. CIIHCOK CUTHAJIOB
B [Ipunoxenun I', Tabmuma I.2.

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

BBox ko3 dunmenta tpanchopmarmu st THHIT (ot 0 no
128)

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

7.8.1.2 Toogmenio «<ITAPAMETPBI TOKA)»

HomuHnanbsHbI# IepBUYHBIN TOK (ha3HOTO TpaHchopmaTopa To-
Ka

HomuHanbeHbIi nepBUYHBINA TOK TpaHchopMaTopa TOKa HyIe-
BOH I1OCJIE€I0BATEILHOCTH.

MakcumanbHass Harpy3ka. Pexomenayercs 3amaBaTh Kak y
CTYHNEHM MaKCHUMaJbHOH TOKOBOHM 3allUThl ¢ MHHHUMAJIbHOM
yCTaBKOUW 10 TOKY. Bascno! Vcnonvzyemcs onsi onpedenenus
Muna no8peNcOeHuUs.

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

Lannviii napamemp ucnonv3yemcs npu pacuéme akmueHOU U peaxmueHot MOWHOCHU.
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7.8.1.3 Hogmenio «OITPEJAEJIEHUE MECTA ITIOBPEKIEHU S

OINPEIEJIEHUE MEC- Bxox B ogqmento
TA INOBPEXIOEHWUA

KOHSUTYPAIIMS OMII Bei6op pexuma:
BBEJEHO «BBEJIEHO» — OMII BBezneHo B pabory;
: «BBIBEJIEHO» — OMII BBIBE1IEHO U3 paOOTHI.
VIEJILHOE X JIMHMM 3amaHue yaelbHOr0 HHAYKTUBHOTO COMTPOTHBIICHUS
Xyn = X,XXX nunnu (Xyn). 3Hadenne mapamerpa — oT 0 10 2 OM/KM.

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

INATHOCTHUKA
Lxks = XXX, XX kM

7.8.2 lNogmento «BXOJHBIE CUT'HAJIBD»

BXOIHBIE KondurypupoBanue BXOAHBIX CUTHAJIOB.

CUTHAJIEI D

JIOTUMYECKHNE K

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

7.8.2.1 logmeno «JIOTHMYECKHUE CUI'HAJIBD»
[Tocne Bxoxa B noamento «JIOTUYECKUE CUT'HAJIBI» otkpoeTcst moaMEeHIo ¢ 8 JIOrMYecKu-
mu curnanami (JIC).

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

@ <:D - JIC1-JIC4 nio noruke «M»;

- JICS5-JICS 1o moruke «1JIN».

JIC4 <n

i &
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JIC5

JIC8

7.8.2.2 ITonmenio «BHEIIITHUE CUT'HAJIBD»

BHEIHNE Bxona B moagmenro
CUT'HAJIBI D
KJIIOY OTKJIOUNTE Ha3nauenne BX0Ja OTKIIFOUEHHS KII0Ya.
/. / Crmcoxk curnanos B [Ipunoxennn I', Tabmmma I'.2.
KJII04 BKJIOYNTH Haznaduenne BX0/1a BKIFOUCHHS KITIOYA.
o .. / D Cnucok curaanos B [Ipunoxxenun I', Tabmuma I'.2.
BHEII. OTKJIOYUTH Haznaduenne BXo/1a BHENTHETO OTKIIOUECHHS.
/... .. .. / D Cnucoxk curnanos B [Ipunoxenun I', Tabnumna I'.2.
Haznaduenne BX0/a BHENTHETO BKIIFOUSHUS.
BHE]I[} BKJII?‘:IMTI: Cnucoxk curnanos B [Ipunoxennn I', Tabnumna I'.2.
CEPOC MHIMKALIMMU Haznauenwue Bxona /i cOpoca MHIUKALINU.
/.. / Crucok curaanos B [Ipunoxxenun I', Tabnuma I.2.
[IEPEKJI. YCTABOK Hasnauenue Bxona iis EPEKIIOUYEHHS YCTABOK.
/. / Crucok curaanos B [Ipunoxennn I', Tabnuma I.2.
BJIIOK-KA COTY
XXX Hasnauenwne Bxona s 6mokupoBku CATY
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7.8.3 Iloamenio «ITAPAMETPBI BBIKJITIOYATEJIS»

B

MOAMEHIO

«BBIKJIIOYATEJIb»

3aal0Tcd  MapaMmeTphl  BbIKIouatens.  [IyHKT

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

Bascno! Ilo ucmeuenuu 3a0annoco epemenu YPOB (ycmpoticmeo pesepsuposanusi omkasa 6bvl-
KIouamelisi) nocie 8bloauu KOMaHobl Ha OMKIYeHue sviknouamens 3anyckaemces saoada YPOB. Bpe-
MSL OMKIIOYEHUSL O0NHCHO DbIMb 3A0AHO He MeHee MAKCUMATbHO20 NACNOPIMHO20 3HAYEHUS GbIKIOYame-

JUA.

[NIAPAMETPHI
BEIKJIIOYATEJIA

COCT.

OTKJIIOYEHO

BPEMA YPOB
XXXXXXOMC

o

TOK YPOB
XX.XX In

& J

MMITYJIBEC

XXXXXX0mMmc D

T=

IJAT-CTb YCKOP
xxxxxxomccgj

TepmuHai 3auThl 3HEproodopynoBanus MPS5,

OAOQO «bemn

CKTPOMOHTAKHAJIaJIKa», MuHCck

I10 70

Bxona B moagmeHro

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

Ha3nauenue BXxoJ1a BKIIIOYEHHOI'O ITOJIOKECHHS BEIKIIIOYATEIIS.
Cnucok curaanos B [Ipunoxxenun I', Tabmuma I'.2.

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

Ha3nauenue BxoJ1a OJI0KHPOBKH BKIIIOYEHHUS BBIKITIOYATEISL.
Cnucok curnanos B [Ipunoxenun I', Tabnuua I'.2.

3amanne Bpemenu YPOB.
3nauenue napamerpa: 0-50 MuHYyT.

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

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

JIIMTENBHOCTD YCKOPEHHOTO PEKMUMA TI0CIIE BKIKOYEHHUS BbI-
KJrovaresns. 3Hadenue napamerpa: 0-50 MuHYT.
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7.8.4 Ilonmento «ITAPAMETPBI YIIPABJIEHUE»

B nonmento «YIIPABJIEHUE»» BeiOuparoTcst pexkuMBbl YIIpaBICHUS BBIKIIOYATEIEM. Y TIpaBIie-
HUE BBIKJIFOYATEIIEM MOXET OCYIIECTBIATHCS YETBHIPHMSI CIOCOOAMU: OT BCTPOCHHBIX KHOIMOK «BKJI/
OTKIJI», oT BHEWIHEr0 KJIIOYa yIpaBJICHHs, OT BHEIIHEH cxeMbl (Hanmpumep, ABP, Tenemexanuka), mo
uHTepQeiicy cBs3u.

INIAPAMET PEI Bxox B mogMeHI0

YIIPABJIEHUA D

YIPABJI.OT KHOIIOK

Paspemenne (0710KMpOBKA) YHpaBiICHUS OT BCTPOCHHBIX KHO-
nok: «PA3PEIIIEHO», «3AIIPEILLIEHO».

Pa3pemienne (010kupoOBKa) ynpaBiaeHUs OT BHEUIHETO KJIIOYa:
«PA3PEHIEHO», «KKOHTPOJIb».

Pa3pemienne (O610KMpOBKA) yNpaBieHHUs OT BHEIIHEH CXEMBbI

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

untepdeiicy cpsazu: «PA3PEILIEHO», « 3AITPEHIEHO.

Pa3penienne (610KupoBKa) JUCTAHIIMOHHOTO YIIPABIEHUS 110
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7.8.5 lHogmento «ITAPAMETPDBI 3AIIUT»

[Tocne Bxoma B mogmeno «[TAPAMETPHI 3AILIUT» HeoOxoaumo BBIOpaTh TPYMIy YCTaBOK.
[IporpaMMupoBaH#e rpynn YCTaBOK HUYEM He oTirdaeTcs. [[oAMEeHIO BRITJISIIUT CIETYIOIAM 00pa3om:

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

YCTABOK /.. ./ ¢D 4».

g

T'PYINIIA [IporpaMMHUpOBaHKeE IPYIIIIbI YCTABOK 1.

YCTARBROK 1 D

TPYIIIA [TporpaMMupoBaH#€e IPYMITBI YCTaBOK 2.

YCTABOK 2 D

T'PYIIIA
YCTAROK 3

T

T'PYINIA [TporpammupoBaHue TPYNIIBI YCTaBOK 4.

YCTABOK 4 D

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

[TporpaMmMupoBaHue rpymbl yCTaBOK 3.

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

[IAPAME TPH B sTom MOAMCHIO 3a1al0TCA YIJIbl MaKCUMaJIbHOW YYBCTBHU-
CETHU TCIBHOCTH.
SAIUTH KondurypupoBanue TOKOBBIX 3aIUT.
TOKOBEIE D
SAIATH KondurypupoBanue 3amut HanpspKeHus.
HATIIPSAXEHUA D
SAIMTEH KondurypupoBanue 3auT 4acTOTHI.
YACTOTHI
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7.8.5.2 Hogmenio «ITAPAMETPBI CETHN»

[IAPAME T PEI

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

YT'oln MU = XXX D

Bxona B moaMeH1o.

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

Bei6op yriia MakcUManbHOM YyBCTBUTEILHOCTH LIS CTYIIC-
HEH 3alUTHI OT TOBBIIICHHUS TOKA HYJIEBOU MMOCIICIOBATEIb-
Hoctu 10>, 10>>. 3nauenne mapamerpa: 0-360°.

Br10op yriia MakcMMaabHOM YyBCTBUTEJIBHOCTH /TSl 3ALLUT
OT IOBBILLIEHUS TOKa 00paTHON MOCIEA0BATENbHOCTH. 3Ha-
yeHue napametpa: 0-360°.

Br160p yrina MmakcumManbHON 4yBCTBUTEIBHOCTH JIJIS CTYyIIE-
HEM 3aIUTHI OT MOBBIIICHHUS TOKA HYJIEBOM MOCIIEI0BA-
tenpHOCTH In>, In>>. 3nauenne nmapamerpa: 0-360°.

7.8.5.3 IlTogmenio «3AIIIUTHBI TOKOBBIE»

SAIMTH
TOKOBBEIE

&

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

Bxong B moagmeHro

KonguryprupoBanue cTyneHu OT MOBBIIICHUS TOKa |>.

KondurypupoBanue cTyneHu oT HOBBIILIEHUS ToKa |>>.

KondurypupoBanue cTyneHu oT HOBBIILIEHHS ToKa 1>>>,

KondurypupoBaHnue cTyneHu oT MOBBIIIEHHUS ToKa 1>>>>,

KonguryprupoBanue cTyneHu OT MOBBIIIEHUS TOKa 00pat-
HOM mocienoBarenbHocTH 12>,

KouduryprupoBanue cTyneHu OT MOBHIIICHUS TOKa 00pat-
HOM MOCJIEIOBATEILHOCTH 12>>,
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I0> PEXMM
f... .. ../
iz )
I0>> PEXM
/.. .. ] <:D
In> PEXM
[.. .. ../ ¢D
In>> PEXMM
f... .. ../ ¢D
Ig PEX/M
f... .. .1
IZ/Il PEXM
f... .. .1

&

KondurypupoBanue cTyneHu OT HOBBIILIEHUS paCuU€THOTO
TOKa HYJIEBOM mocieaoBarenbHocTr 10>,

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

KondurypupoBanue cTyneHu OT MOBBIIIEHUS TOKa (HYJIe-
BOI1 OCJIe10BAaTENIbHOCTH ), U3BMEPEHHOT'0 10 YETBEPTOMY
KaHally Toka In>.

KondurypupoBanue cTyneHu oT HOBBIILICHHUS TOKa (HyJe-
BOM [TOCIIE10BATEIBHOCTH ), U3MEPEHHOTO 110 YETBEPTOMY
KaHay Toka In>>.

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

1o 4eTBEPTOMY KaHamy Toka Ir.

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

7.8.5.3.1 Kondurypuposaunue 3amur |, 12, 10, In

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

Be10op pexxnma 3aImuThl
«BBIBEJIEHA» — 3amuTa BbiBeieHa U3 pabOThI;

I> PEXVM «BBEJIEHA» — 3amura BBe/ieHa B paboTy ¢ KOHTPOJIUPO-
/ / BaHUEM YCTaBKH 10 BpeMeHH. OTKIIIOUEHHE BBIKIIOUATENs
¢D Y JICWCTBUS HAa CUTHAJIIM3ALIMIO HE IIPOUCXOIUT;
<:> «CUTHAJIM3 AL A» — xak pu «BBEJIEHAY, HO ¢ neii-
CTBHUEM B CXEMY CUTHAJIM3ALMU U 3alIUCBIO B )KypHaI aBa-
puii;
«OTKIIFOYEHUE» — kak npu «CUT'HAJIU3ALIA»
IUTIOC JENCTBHAE HAa OTKJIIOYEHUE BBIKIIFOYATENS;
I> BJIOKMPOBKA BBoja Onokupyroliero curHana.
/.. .. .M ¢D Crincok curHajioB B npuiiokenuu I, Tabnuma .2,
I> OYCK U ITyck 1o HanpsKEHUIO.
/. _ <:D 3nauenue napamerpa: «ECTb», «HET».
Tepmunan 3auuThl 3Heproodopyaosanuss MPS5, T10 70 85 www.bemn.by
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I> IIYCK U
U = XXX .XX B

o

I> HAIIPAB-HUE

VYcTaBka 10 HaNpsKEHUIO. DTOT Kap MNOSBISIETCS, €CIIN

MyCK I10

HanpspkeHuto «ECTby.

3nauenue mapamertpa: 0-256 B.

Br160p HanpaBaeHHOCTH ICHCTBUS 3aIIUATHI.

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

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

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

s In: «TOKy», «cMOIITHOCTby.

&

YcraBka CpaGaTLIBaHI/IH 110 TOKY HWJIA

I>
I

YCTABKA I2>

YCTABKA
XX .XX

MOIITHOCTH.
3nauenue nmapametpa: 0-40 Iu,

XX.XX In D P =

&

0,1-40 Ps.

2

Tonpko ans cryneHeit 3amurel 1> — 1>>>>, Bug
BpeMATOKOBOM XapakTepuctuku: «3ABUCUMAA,
«HE3ABUCHUMA Sy

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

WJI YCTaBKa 10 BpPEMEHU JEHUCTBUS 3a-
IIIUTEL.

I> YCTABKA I> YCTABKA
= XXXX D T= XXXXXX0Mmc D
I> YCKOPEHME
[ .. / D
I> YCTABKA
T = XXXXXXX0mMmc D
I> YPOB
/o . / D
I> AIlB
/.. . . / D
TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

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

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

BBon ycraBku Ha yckopenue: 0...50 Munyt

Pe3epBupoBanue oTKa3a BBIKIIOYATEIA:
«BBEJIEHO», «BBIBEJIEHO».

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

nus 3amuThl: «BBEJIEHO», « BBIBEJIEHO».

[Tyck ocrmmorpada:
"BBIBEJIEHO";

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

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

"ITYCK T1O 3AIIUTE" (myck 1o cpabaTbIBaHUIO

CTYIIEHU 3alIUThI).

7.8.5.3.2 KondurypupoBanue 3amurs! Ir

I PEXVM Br16op pexxuma 3anuTh (TO ke, uyTo u i 3anwt |, 12, 10,
/oo / ] n)
Ir BJIOKMPOBKA BBox Giokupyroiiero curxana.
fo o / D Cnucok curHasioB B npuiioxkenuu I, Tabmuna I.2.
Ir IIYCK U [Tyck no HanpsiKEHHUIO.
/o o D 3nauenue nmapametpa: «kECTby», «HET».
Ir IYCK Uo> VYcraBka 1o HaMpPSHKEHUI0. JTOT KaJp MOSBIISETCS, €CITH
U = XXX XX B nyck no HanpspbkeHuro «ECTby.
<:D 3nauenue mapamertpa: 0-256 B.
VYcraBka cpabaTbIBaHUsI 0 TOKY WJIA MOIITHOCTH.
Ir  YCTABKA 3navyenue napamerpa: 0-40 In.
I = XX.XX Iu D
Ir YCTABKA VYcraBka o BpeMeHHu JierictBus 3amuThl: 0...50 MuH.
= XXXXXX0Mc D
VYckopenue TokoBo# 3amutel: "BBEJIEHO"
I YCKOPEHUE >
Ty p "BLIBEJIEHO".
Ir YCTABKA BBog ycraBku Ha yckopenue: 0...50 MuHyT.
T = XXXXXXX0mMmc D
Ir YPOB PesepBupoBanue otkaza Beikiatouaresns: "BBEJIEHO",
/.. .. . / D "BBIBE/IEHO".
TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 87 www.bemn.by
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ABTOMAaTHYECKOE MOBTOPHOE BKJIIOUEHHE MOCTIE CpadaThl-

: | l BaHUs 3auTHL «J{A», «<HET».

ABTOMaTHYECKUH BBO/J p€3€pBa IOCJIC Cpa6aTbIBaHI/I$I 3a-

Ir AlIB

/o . /
Ir ABP

/o . /

mmtsel: "BBEJIEHO", "BBIBE/IEHO".

<:D [Tyck ocuumnorpada:
"BBIBEJIEHO";

Ir OCHMIIIOTPA®

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

<:D "ITYCK I10O 3AILMUTE" (myck mo cpabaThIBaHUIO

CTYIIEHU 3alIUThI).

7.8.5.3.3 Kondurypuposanue 3amutsi 12/11

I2/11 PEXMM

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

BBox 6iokupyromiero curuana.
Crincok curHajioB B npuiiokenuu I, Tabmuma .2,

g
&

I2/I1 YCTABKA
I2I1 = XX.XX %

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

&

G

I2/I1 YCTABKA
T= XXXXXX0mMmc

VYcraBka 1o BpeMeHu aeiictus 3amuThl: 0...50 MuH.

-

I2/11 YPOB

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

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

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

I2/I10CUMIIJIOTPAS

[Tyck ocrmmiorpada:

"BBIBEJIEHO";

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

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

7.8.5.4 Ilogmento «SAIIUTHI HAIIPAKEHU S1»

SAINTEH
HATIPSXEHUA

U > PEXMM
/. . /

U >> PEXMM
/o . /

U < PEXMM
/.. .. . /

Uo>> PEXMM

of
T TG G- G- G- G —&

Bxox B mogMeHI0

KonuryprpoBanue cTyneH! OT MOBBIIICHUS HATIPSKCHUS

U>.

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

KOH(I)I/IprI/IpOBaHI/Ie CTYIICHHU OT NOHUKCHU HAIIPAKCHU A
u<.

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

KoundurypupoBanue cTyneHu OT MOBBIIICHUS HAPSHKEHUS
oOpaTHOU TocnenoBarenbHOCTH U2>,

KounduryprupoBanue cTyneH# OT MOBBIIICHUS HAPSHKEHUS
oOpaTHO# TocenoBaTebHOCTH U2>>,

KoudurypupoBanue cTyneH OT MOBHIIICHUS HATIPSHKEHUS
HYJIeBOH nocienoBatensHoctn UO>.

KonduryprupoBanue cTyneH OT MOBHIIICHUS HAPSHKEHUS
HYJIEeBOM mocienoarensaocTr U0>>.

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 89 www.bemn.by
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U > BJIOKMPOBKA

U > YCTABKA CP
Ucp XXX.XX B

U > YCTABKA CP
Tcp XXXXXX0Mmc

U > YCTABKA B3

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 90
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

XXX .XX B D

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

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

Bei10op pesxnmMa 3amuTh

«BBIBEJIEHA» — 3ammTa BeIBeieHa U3 PaOOTHI,
«BBEJIEHA» — 3amuTa BBeficHa B paboTy ¢ KOHTPOJIUPO-
BaHHMEM YCTaBKU 1O BpeMeHU. OTKIIIOUEHHE BBIKIIIOYATEIs
U JICHCTBUS HAa CUTHAJIM3AIIUIO HE TIPOUCXOJIUT;
«CUTHAJIM3ALUA» — kak npu «BBEJIEHA», HO ¢ neit-
CTBHEM B CXEMY CUTHAJIM3AIIMHU U 3aIUChIO B KypHAJ aBa-
pwit;

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

BBoa 6iokupyromiero curuana.
Cnucoxk curHanos B npuiioxenuu I, Tabnuna I'.2.

Jloruka paGoThl ¥ BBIOOP KOHTPOIUPYEMOTO HAIIPSHKEHHUS.
3HavyeHHE MapaMeTpa:

JUTSE 3aIUT 10 nonHoMy HanpspkeHuto U: «OJJHA @A3A,
«BCE ®A3bI», «OJIHO JIMHEMHOE», «BCE
JIMHEWHBIE», «Uny;

1t crynieneit U2: «U2y;

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

VYcraBka cpabaTbIBaHMSL.

3nauenue mapamertpa: 0-256 B.

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

Bosspar no ycraske: «A», «<HET».

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

YcTaBka Ha BO3BpAT.
3nauenue mapamertpa: 0-256 B.
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&

U > YCTABKA B3
Tes = XXXXXXO0Mc D
U > YPOB

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

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

/... .. .. /

U < BJIOK mo U<5B

VYcraBka no BpemeHnu Ha Bo3Bpar: 0-50 MuH.

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

Pa3penienne Ha aBTOMaTUYECKOE MMOBTOPHOE BKIIFOUCHUE
nocie cpabareiBanus 3amuthl: "BBEJIEHO",
"BBIBEAEHO".. BHUMAHUE! Ilpu paspewennom AIIB u
snauenuu napamempa AIIB B3 "BBEJ/[EHO" ona cmynenu
b6yoem sgedero moavko AIIB no 6o3epamy. IIpu paspewén-
nom AIIB u 3nauenuu napamempa AIIB B3 "BbIBE/[EHO"
07151 cmyneHu 6yoem 66edeHo moabko «ooviunoe» AIIB,
nacmpaueaemoe 6 meHio ABTOMATHUKA.

ABTOMaTHYECKUH BBOJ pe3epBa nocie cpadaTbIBaHUS 3a-
umtsel: "BBEJIEHO", "BBIBE/IEHO".

[Tyck ocummiorpada:

"BBIBEJIEHO";

"ITYCK I1O NO" (myck 1o cpabaThIBaHHIO H3MEPUTEIBHO-
ro opraHa);

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

BBon 6:1okupoBku cryneneit 3ammutel U<; U<< npu Heno-
CTOBEPHOM ONPEEICHUN HANPsKeHUs (CcM. pa3zen 4):
"BBEJJEHO",

"BBIBEJIEHO".

BHUMAHHE! bnokuposeka npu HedocmoeepHom onpe-
Oe1eHUU HaANPAI}CEHUA 603MOHCHA MOIbKO 013 Cmyne-
neit 3aumum U<, U<<

U > CEPOC CTYIN Pazpemuts cOpoc cTyrneHu ¢ BO3BPATOM MO ONEPALUSIM C
/.. .. .. / BBIKJIIOYATCIIEM (OT KJIr04a, OT BHCIIHETO, OT KHOIIOK, OT
CIATY) no mosienenus (axropa Bo3Bparta: «A», <HET»
TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 91 www.bemn.by
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SAINTEH
YACTOTHI

<_-D

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

7.8.5.5 Hoamento «BAIIIUTHI YACTOTbI»

Bxona B moameHro

KoudurypupoBanue cTyneHu OT MOBBIIICHUS YacTOThI F>.

Kon¢urypupoBanue cTyneH OT MOBBIIICHUS YaCTOTHI
F>>,

KoundurypupoBanue cTyneHu OT MOHUKEHHS YaCTOThI F<.

KondurypupoBanue cTyneH OT MOHUKEHHs 4aCTOThI F<<.

7.8.5.5.1 KondurypupoBanue 3alIUT 0 YACTOTE

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

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

F > PE «BBEJIEHA» — 3amuTa BBeieHa B pabOTy ¢ KOHTPOJIUPO-
/ / BaHHMEM YCTaBKH O BpeMeHU. OTKIIIOUEHUE BBIKIIIOYATENS
“““““ | | Y JICWCTBUA HA CUTHAJIM3ALINIO HE MIPOUCXOIUT;
<:> «CUTHAJIM3ALUA» — kak npu «BBEJIEHA», HO ¢ neil-
CTBHEM B CXEMY CUTHAIM3AIUH U 3aIIACHIO B )KYPHAI aBa-
puit;
«OTKIITOUEHUE» — xak npu «CUT'HAJIN3ALMA»
IUTFOC JICMCTBHE HA OTKJIFOUEHUE BBIKJIFOYATENS;
F > BEJIOKMPOBKA BBox 6okupyromiero curxana.
oo o / | | Crucok curHanoB B npuinoxennu [, Tadmuma I7.2.
F > YCTABKA CP VYcraBka cpabarpiBanms. 3HaUCHUE TTapaMeTpa:
Fcop = XX.XX Tu D 40 - 60 I'a
TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 92 www.bemn.by
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F > YCTABKA CP
Tcp = XXXXXXO0mMmc

=

F > BO3BPAT

F > YCTABKA B3

F > CEPOC CTVYII

VYcTraBka 1o BpeMEHH JISUCTBHS 3allIUTHI HA cpabaThIBaHUE:
0-50 muH.

Bosspar no ycraske: «JIA», «HET».

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

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

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

PesepBrupoBaHue 0TKa3a BBIKIFOYATEIIS:
"BBEJIEHO", "BBIBEJAEHO".

Pa3pemenne Ha aBTOMaTHYECKOE MMOBTOPHOE BKIIFOUCHHE
nocie cpabarsiBanus 3aumTel: "BBEJIEHO",
"BBIBEAEHO".. BHUMAHUE! Ilpu paspewennom AIIB u
3navenuu napamempa AIIB B3 "BBEJ[EHO" ona cmynenu
6yoem esederno moavko AIIB no eéozspamy. [lpu paspeuwién-
Hom AIIB u snauenuu napamempa AIIB B3 "BBIBE/[EHO"
onsi cmyneHnu 6yoem 86e0eHo moJibko «0oviuHoe» AIlIB,
nacmpaueaemoe 6 menio ABTOMATUKA.

ABTOMaTHYECKUI BBOJ pe3epBa nocie cpadaTbIBaHUS 3a-
umtel: "BBEJIEHO", "BBIBEJIEHO".

[Tyck ocrmmnorpada:

"BbIBEJIEHO";

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

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

Pa3pemmts cOpoc cTyneHu ¢ BO3BPAaTOM I10 ONEPALUSIM C

/... / BBIKJIIOYATCIIEM (OT KJIr04a, OT BHCIIHETO, OT KHOIIOK, OT
CIATY) no mosienenus (axropa Bo3Bparta: «A», <HET»
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7.8.6 lloamenio «KITAPAMETPbBI ABTOMATHUKN»

[NIAPAMET PEI

Bxox B mogMeHI0O
ABTOMATHUKHA D

ALB Kondurypupoanue aBTOMaTu4ecKoro MOBTOPHOT'O BKIIIO-
YEHUSI.

131 KoundurypupoBanue 10ru4eckoi 3auThl MIKH.

KonduryprupoBanue aBTOMaTH4E€CKOTO BKIFOUEHHUS pe3ep-
Ba.

Q | |

GG GE

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

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

&

7.8.6.2 Moamenio «JIZHI»

JISII YCTABKA

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

bnoxuposka AIIB oT BHElIHEro curuana.
Cnucok curaanoB B npuiioxenuu I, Tabmuma I7.2.

Bpewmst 61okupoBku AIIB mociie BKITFOUSHUS BBIKITIOYATEIIS.

Bpewmst roroBHOoCcTH ATIB K HauaapHOMY ITYCKY MTOCIIE
YCIIELTHOTO cpabaThIBaHUSI.

Bpewms 6ecrokoBoii nmay3sl 1-ro kpara AIIB.

Bpewms 6ectokoBoii nmay3sl 2-ro kpara AIIB (ananorununo
3KPAT, 4KPAT — mst 6ecTokoBo# nay3sl 3-To U 410 KpaTa
AIIB).

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

Jlornueckas 3amnyTa mvH.

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

VYcraBka o TOKy JJOTMYECKOM 3alIUThI IIUH.

Icp= XX.XX Inu D 3nauenue napamerpa: 0-40 Iu.
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7.8.6.3 Hacrpoiika u npocMoTp napamerpoB ABP

ABP or CHUT'HAJIA [Tyck ABP ot BHemIHero curxasia (CUrHaiga HCUe3HOBEHUS
/.. .. .. / nutanus). 3Hauenue napamerpa: «3AIPEILLIEHO»,
<:> ¢D «PA3PELIEHOS.
ABP mo OTKJI-HMI0 [Tyck ABP 110 OTKIIFOUEHUIO BBIKIIIOYATEINS. 3HAUCHUE T1a-
/. / pamerpa: «3AITPEIIEHO», «PASPEILIEHOY.

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

[Tyck ABP no cpabGaTbIiBaHHIO 3aIIUTHI C Pa3pelIEHHBIM
ABP. 3nauenue napamerpa: «3AIIPEHIEHOY,

/.. .. . /
D «PA3PEHIEHO».
ABP CTAPT Hasnauenue Bxosaa BHemrHero curnana mycka ABP (curna-
/. / J1a cue3HOBEHUs NuTaHus). CIIHCOK CUTHAJIOB B TIPHIIOXKE-
¢D auu I', Tabauma I'.2.
<:> Haznavenue Bxoja BHemHero curuaia 0aokuposku ABP.
ABP EJIOKMPOBKA Crcok curHasoB B npwioxkennu [, Tabmumna 7.2,

Ha3nauenue BXoJ1a BHELIHETO CUTHaNa cOpoca OJ0KUPOBKH
ABP CEPOC BJIOK-U ABP, copoca ABP B HauanbHoe coctosiare. CuCOK CUTHa-
/.. . .. / <_-9 70B B nipuiioxenuu I, Tabmuma I'.2.

Ha3naueHne BXoja BHEITHETO CUTHAIA paspeuaroniero

/ / nyck ABP.
“““““ : | l Cnucok curHanos B npuiioxenuu I, Tabnuua I'.2.
ABP or CHUT'HAJIA VYcraBka o Bpemenu cpabareiBanus ABP: 0... 50 MunyT.

Tcp= }(AX}EXXXXOMC

Q—)

ABP BO3BPAT

G

Ha3nauenne BX0/1a BHEIITHETO CUTHAIA BO3BPATa CXEMBI
ABP. Cniucok curnanoB B npuioxxenuu [, Tabnuma I'.2.

¢
G

ABP YCTABKA
TBB= XXXXX0mMc

&

ABP OTKJIOYEHUE
Tor= XXXXX0mMc

VYcraBka o Bpemenu Bo3zpara ABP: (... 50 munyT.

G

VYcraBka o BpeMeHH oTKiIroYeHus pesepsa (Hampumep,

OTKJIIOUeHHUe pe3epBHOro nutanus): 0... 50 MUHYT.

&

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 96 www.bemn.by
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Copoc 6moxupoBku ABP, Bo3Bpar cxembl ABP B Hauasb-
ABP CEPOC BHIKJI-A HBII [Iar 0 BKJIFOYCHUIO/OTKITIOYCHHIO BBIKITFOUATEIS.
/.../ D 3nauenue napametpa: «3AIIPEIIEHO», «PA3PEILIEHO».

Basicno! Hanuuue cucnana eéozepama ABP nocne nooauu komanovl Ha omkao4enue pe3epeHozo
numanus (nociie ucmeyerust Bpemen UMNYabca ekaodeHus/omrnovenus — meuto « BBIK/IIFOYATEJIb»)
A67IAeMCS NPUSHAKOM Heycneuno2o 8o3gpama cxemvl ABP. Ilpu smom npoucxooum omkatouenue coo-
CMBEHHO020 8bIKII0Uamens u 61okuposka cxemvl ABP.

Basicno! Brewnuii cuenan 6aoxuposku unu Heycnewnas paboma 68ooa uiu eozepama ABP npu-
800sm K ¢urcayuu onoxuposxu cxemvi ABP. Ilpu smom ¢ «KYPHAJIE CUCTEMBI» ¢opmupyemcs
3anuce o npuyure u cpabamoieaem cuerail « BJIOKUPOBKA ABPy». Copoc baoxuposku ABP u 6o3spam
cxembl 8 HOPMANbHBIU PENHCUM NPOUCXOOUM NnymeM No0adu KOMAHObl HA YNPAasleHue 8blKIouamenem
(npu 3a0annom paspeutenuu 8 kongueypayuu ABP) unu no enewnemy cuernany « CEPOCy.

Basxcno! B cocmas cuenana « CPABATBIBAHUE» ABP Oonoicen 6x00umu cueHanl OmriO4eHHO-
20 NOJIOJHCEHUS BbIKIIOUAMESl 66004 Pe3eP8HO20 NUMAHUA (Hanpumep, CeKYUOHHO20 8biKnouamens). B
cocmas cueHana eozepama ABP Oondcen 6xo0umv CUcHAl BKIIOYEHHO20 NOJIONCEHUs BbIKAI0OUAME]s]
88004 pe3epeHo20 NUMAaHUs (Hanpumep, CeKYUOHHO20 8blKouamens). /lanHvle cuecHauwl Mo2ym coou-
pPamuvcsl Kak Ha 6Heu el KOHMAaKmHou 102uKe, mak u Ha 6X00OHOM JI02U4eCcKOM cucHae no «My.

7.8.6.4 Ilogmenio «3AIIIMTHI BHEILIHUE>

B yctpoiicTBe mmeeTcs BO3MOXKHOCTH pabOThl ¢ BHEUIHUMH 3alluTaMu. Bcero ects BO3MOX-
HOCTb TIOJKJTFOYHTH 10 BOChbMH BHemHuX 3amuT B3-1, B3-2,.... B3-8. Jloruka paboTsl ¢ BHENIHEH 3a-
IIUTON 3allycKaeTcs MpHU TOSBICHUWU CHTHAla Ha 3aJaHHOM IUCKpeTHOM Bxoze. IIpu cpabareiBaHUM
BHEITHUX 3aIIUT (UKCHUPYIOTCS BCE MapamMeTphl aBApUHHOTO COOBITHS, KaK NMPH CpadaThIBaHUU COO-
CTBEHHBIX 3aIIUT.

[IporpammupoBaHue BCeX BHEIIHHMX 3aIIUT OJIMHAKOBO, TTOITOMY Jlajie€ pacCMOTPEHBI HACTPOI-
KM 10 BHelIHen 3amure Nel:

BAITE Bxox B mogMeHto
BHEIIHNE

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

“CPABATBIBAHUE” — 3amura BBesieHa B paboTy Ha cpa-
B3-1 PEXM o
/ / OatpiBaHue. OTKIIOUEHUE BBIKIIIOUATENs U JeHCTBUS Ha
— CUTHAIN3AIUIO HE IPOUCXOIUT,
<:> <ZD “CUTHAJIM3ALIUS” — kax npu “CPABATBIBAHUE”, Ho
C JICMCTBUEM B CXEMY CUTHAIIM3AIMH U 3AIIMCHIO B )KypHAJI
aBapuii;
“OTKIJIXOYEHUE” — xak npu “CUT'HAJIN3ALINAA
IUTIOC JENCTBUAE HA OTKIIIOYEHUE BBIKIIIOYATEIS;
B3-1 BJIOK-KA
/. BBoa 6iokupyromiero curHana.
: : : | l Crimcok curHasioB B npuiiokenuu [, Tabmuma I.3.
B3-1 BXOI CP Howmep Bxoaa cpaGaTbIBaHUS BHEITHEH 3aIIUThI
/. ) Cnucoxk curHanos B npuioxenuu I, Tabnuua I'.3.
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B3-1 VYCTABKA CP
T= XXXXXXX0Mmc D
B3-1 BO3BPAT

/. . / D
B3-1 AIIB B3

/. . / D
B3-1 BXOI B3

/o . /

B3-1 VYCTABKA B3
T= XXXXXXX0mMmc D

YcraBka 1o BpeMeHH cpabaThIBaHUSI BHEIITHEH 3aIIUTHI:
0-50 muHyT.

Bosspar no ycraske: «A», «<HET».

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

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

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

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

Paspemenne Ha aBTOMaTHYeCKOE MMOBTOPHOE BKIIFOUCHHE
nocie cpabarbiBanus 3anuTel: "BBEJIEHO",
"BBIBEAEHO". BHUMAHHUE! [Ipu paspewennom AIIB u
3navenuu napamempa AIIB B3 "BBEJIEHO" ona cmynenu
6yoem eeedeno moavko AIIB no eéozspamy. [lpu paspewién-
Hom AIIB u snauenuu napamempa AIIB B3 "BBIBE/[EHO"
01151 cmyneHu 6yoem 86e0eH0 moJibko «0oviunoe» AIIB,
nacmpaueaemoe 8 meHio ABTOMATUKA.

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

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

Pa3pemnts cOpoc cTyneHu ¢ BO3BPAaTOM I10 ONEPALUSIM C

[ / BBIKJIIOYATCIIEM (OT KJIr04a, OT BHCIIHETO, OT KHOIIOK, OT
CITY) no nosiBnenus (axropa Bo3para: «IA», «<kHET»
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7.8.7 llogmenro «<CUI'HAJI HEUCITPABHOCTb»

Pene <cHEMCIIPABHOCTDb» - 370 kecTko Ha3HaueHHOE pesie. CIayKUT ISl KOHTPOJISI COCTOSI-
HUs YCTPOMCTBA.

CUTHAIJI
HENCIIPABHOCTB

VMII. PEJIE HEMCIIP.

T= XXXXXXX0mMmc D

&

HEMCIIPABHOCTB 1<lD
/.../

&

HEUCIPABHOCTE 2
/.../

&

HEUCIIPABHOCTE 3
/.../

&

HEUCIIPABHOCTEL 4
/.../

&

HEUCIIPABHOCTE 5
/.../

HEUCIIPABHOCTE 6
/.../

&

HEUCIPABHOCTBE 7
/.../

&

HEUCIIPABHOCTE 8
/.../

&
&
&
o
&
<
&

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 99
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

Bxona B moaMmeHro.

VYcTaHOBKa JUIMTEIBHOCTH UMITYJIbCA PEIe
«HENUCIIPABHOCTDb».

Bri0op ycnoBus cpabaTeiBaHus IO HEUCIIPABHOCTH 1. «am-
napartHas HeucnpaBHOCTh»: PA3PEIIIEHO,
3AIIPEIIEHO.

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

Br160op ycioBus cpabatbiBaHKs IO HEUCIIPABHOCTH 3.
«HewncnpaBHOCT MPOrpaMMHOT0 oOecredeHus» (omuoKa
KOHTpOJIbHOM cyMMbl ycTaBok): PASPEIIIEHO,
3AIIPEIIEHO.

Peseps.

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

Peseps.

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

Br16op ycnoBus cpabateiBanus mo HeucnpaBHocTH 8. «He-
UCIPABHOCTH YaCTOTHD» ((hOPMHUPYETCS MPH MOSBICHUN
BHYTpEHHUX cUTHaNOB «HampspkeHue Ha Beex (ha3ax HUXKe
10 B» unmm «gacrora BHe quamasoHay, wii «TH nHeucmnpas-
HocTh»): PASPEINEHO, 3AITPEIIEHO.

www.bemn.by
upr@bemn.by
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7.8.8 llogmenio «BBIXOAHBIE CUT'HAJIBI»

BBIXOIIHEIE
CUT'HAJIEI

&

CHUT'HAJIBI

BEIX . IOTMYECKHNE

g

&

PEJIE

g

&

MHIVUKATOPH

&

Bxon B moaMmeHro.

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

KonduryprupoBanue BbIXOIHBIX pelie.

KougurypupoBanue nporpaMMupyeMbIX HHIUKATOPOB.

7.8.8.1 Moamenio «BbIX. IOTMYECKUE CUT'HAJIbI»

YerpoilcTBO uMeeT 8 BBIXOJIHBIX JIOTHUYECKUX CUTHANIOB. Kakiblii BHIXOHOW JTIOTUYECKHUM CHUT-
HaJl IporpaMMHUpyeTcs Kak CyMMa BHYTPEHHUX curHanoB 1o Jioruke «MJINy». Cnucok curHajioB B npu-

soxxenuu I, Tabaumna I'.1.

CUT'HAJIEI

BEIX. JIOTMYECKHUE

&
&

&

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

g
el

X

BJIC 8

B3 8 CPAE /.../

&

Bxoxa B moaMeHto.

KoudurypupoBanue BBIXOJHOTO JIOTUYECKOTO CHUTHAja
BJICI.

KondurypupoBanue BBIXOJHOTO JIOTHYECKOTO  CHTHaja
BJICS.

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

ITocnenoBarenbHO JIMCTAst, CIIUCOK CUTHAIIOB MOKHO
BBIOpATh COCTOSIHUSL:

«HET» — nanHblll BHYTPEHHUN CUTHAJI HE UCIIOJIB3YETCS;
«J1A» — naHHBII BHYTPEHHUI CUTHAJ HCTIOJIb3YyETCS.
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7.8.8.2 Ilogmenio «PEJIE»

PEJIE
Bxox B mogMeH1o.

PEJIE 1 Kondurypuposanue BbIX0AHOTO pene 1.
PEJIE 8 KondurypupoBanue BbIXoIHOTO perne 8.
PEJIE 8 ™ni Haxatuem «BBom» IPOM3BOAMTCS BEIOOD THUIIA pEJIE:
/... -/ «bJIMHKEP», «IIOBTOPUTEJIby.
PEJIE 8 CUTHAJ Br100p BeIJaBa€MOr0 BHYTPEHHETO CUTHAA.
Y Y | Crcok curHasnoB B npwioxennn [*, Tabmuma I°.4.
PEJIE 8 YMIYJIBC VYcTaHOBKa ITUTENIBHOCTH 3aMKHYTOTO COCTOSIHUSI pelie
T= XXXXXXXOMC (tosbko ams pene ¢ Tuniom IIOBTOPUTEJIB): 0...50 muH.

=

* CurHansl Bo3Bpata i cryneneit U>, U>>, U<, U<<, U0>, U0>>, U2>, U2>>, F>, F>>, F<,
F<< (tumna «U> Bo3Bpary, «U> Bo3Bpar <UHB>» u T.1.) GopmMupyroTcst TOIBKO, €CIH 0 STUM
CTYIIEHSIM BBEJIEHA YCTaBKa Ha BO3BpAT (CUTHAJIBI BO3BpATa MPEICTABISIIOT COOOK UMITYIbCHBIC
CUTHAJIBI JJIUTEITLHOCTBIO 10 MC).
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7.8.3.3 lTogmenio <MHAUKATOPBI»

VMHIUKATOPH Bxon B MeHIO.

&

MHIVKATOP1 BriGop unuxaropa (M1- U8).

o @

UHINKATOPS

&

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

Br160op BbIZIaBa€MOro BHYTPEHHETO CUTHAIA.
Cnucok curHanos B npuioxenuu I, Tabnumna ['.4.*

VYcraHoBka cOpoca AJi MHANKATOpa IMpU BXOXKIACHUU B Me-

VHIMKATOPL CEPOC Hi0 «CBbPOC MHIAMKALWN»: «/1A», <HET».

CBPOC MHIO. /.../ <:D

MHIMKATOP1 CEPOC YcTanoBka cOpoca JULSL NHJIUKATOPA TIPH BXOXKJICHHH B
______ / «KYPHAIJI ABAPUN»: «1A», «<HET».

YcranoBka C6pOCEl AJI1 UHAWKATOpa IMPU BXOXKICHUU B

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

XYPHAII Cuc. /.../ <:D

* CurHansl Bo3Bpata i cryneneit U>, U>>, U<, U<<, U0>, U0>>, U2>, U2>>, F>, F>>, F<,
F<<(tuna «U> Bo3Bpar», «U> Bo3zBpaT <MUHB>» u 1.1.) popmMupyrOTCS TONBKO, €CIIH 110 3TUM
CTYIIEHSIM BBEJICHA YCTaBKa Ha BO3BpAT (CUTHAJIBI BO3BPATa MPEICTABISIFOT COOON UMITYThCHBIC
CUTHAJIBI JJIUTEITLHOCTHIO 10 MC).
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7.8.9 llogmenio «ITAPAMETPbBI CUCTEMBbI»

B nanHOM moaMeHI0 MPOU3BOAUTCS YCTAaHOBKA TEKYIIMX AAaThl U BpEMEHH, TapaMeTpOB CBSI3U U
[1apaMeTPOB YIPABJICHUS.

[IAPAMET Pl Bxox B moamMeHro
CUCTEMEI

OATA XX XX :XX
BPEMA XX XX XX

T

YcTaHoOBKa 1aThl/BpeMEHU

[TIAPAMET PHI

CBA3N D Y CTaHOBKA IIapaMeTPOB CBS3U

V3BMEHEHUE

NAPOJIS M3MeHeHue mapois J0CTyla K H3MEHEHHUIO YCTaBoK, 1a-

D TBHI/BPEMEHHU U COPOCY JKYPHAJIOB.

7.8.9.1 IIpocMOTp U YCTAHOBKA PeajibHOT0 BpeMeHH

OATA XX XX :XX ITpocMoTp 4acos.
BPEMA  XX:XX:XX D BxoJ B peskuM KOPpEKTUPOBKU 4acOB
IIAPOJIb
/XXXX/ D BBox napoiist 1711 KOppEKTHPOBKH YacoB.
OATA
XX .XX.XX
<:> <:D YcraHoBKa — 4Kciia, Mecs1a, roja.
BPEMA
XX .XX.XX D
YcraHoBKka — YacCbl, MUHYTBI, CCKYH/IbI.
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7.8.9.2 Hacrpoiika napamMeTpoB CBsI3H

MAPAMETPE CBSI3U

BBIEOP HACTPOEK

BEIBEOP HACTPOEK

RS485
ETHERNET

OBIME HACTPOMKU

AJIPEC XXX

CKOPOCTB XXXXXX
SAJIEPXKA XXX Mc

OBIME HACTPOMKU l|

i
J

g

RS485

RS485

ETHERNET

IP O.

0. 0. 0.

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

«115200%.

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

«0» — «100» mc

7.8.9.3 U3meHeHne napoJisi

MUSMEHEHUE
[NIAPOJIA

&

BBEIUTE IIAPOJIb
XXXX

&

HOBEM IIAPOJIb
XXXX

&

Bxona B MeH10.

Bseaute crapslil naposis.

Beenure HOBBIM NapoOJIb.

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 104
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7.8.10 IMapameTpsl ocuuiorpagda

B ycrpoiicTBe mpeaycMoTpeHa BO3MOXHOCTh OCIIMIUTOTpadupoBaHusl.
OcmmiorpadgupoBanue 3amyckaeTcs B cirydae cpabaThIiBaHUS 3aIIUTH C BBEIEHHOW (QyHKIMEH

«OCHUJVIOT PAD»

Ocmmorpad GukcupyeT 8 aHaAIOroBbIX U 127 BXOJHBIX TUCKPETHBIX CUTHAJIOB.

IHoamenro «Ilapamerpsl ocuniorpaga:

I[NIAPAMET PEI
OCIIMJLIIOT'PASA

IJINT . NEPUOIA
X XXXX Mc

Bxox B mogMeHI0

Kopg Pexum Kopg Pexum Kop, Pexum Kopg, Pexunm

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

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

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

NMpumeyaHus

1 Mpagha 2 — Konudecmeo nepesanucbi8aeMbix OCyuUIIo2pamMmm

2 papa 3 — [numesnibHOCMb Kax0ou ocyuniospaMmmbl

&

OJIUT . NPEOSANNCHU

XXX % D

JIMUTEeNbHOCTD 3aiCH 10 aBapuu (tHPEA3ANMCH HA PUCYHKE
7.2), B IPOLIEHTAX OT OOIICH UTUTEILHOCTH 3aITHUCH.
3nauenue mapamerpa: ot 0 1o 99 %.

3HaueHus napamerpa «Duxcanusi»:

a) «Ilo mepBoii aBapum» (cM. pUCyHOK 7.20);

0) «Ilo mocnenneit aBapumn» (CM. pUCYHOK 7.2B).

SMKCALINA
[ e / C‘D
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Mycku ocuunnorpada

=T

»
»

| | | | t
1 | 1 ~ 1
a) | CDMEKCMpye'\?bM OTPESOK BEMEHY <:| dukcauma no nepsoit aBapun
i i i i
| | | | o
tnPenzanucul L i i | . "t
< > ! ! ! tsanmen  PUKCaUMA NO NocneaHen aBapumn
| | | i
6) : : : . C
1 1 1 1
; > t
tnpepsanucy | o .
< P tzanucu .| Pukcupyembin
| OTPE30K BpeMeH!
B

Pucynok 7.2 — IlosicHeHus K 3HaueHUsIM napameTpa «Pukcauus»

Buumanmue: npu nepezanucu ycmagok ocyunnozpammul cmuparomes !

[Turanne cxemsl namsaT ocuuiorpaga MP5 ocymiecTBisieTcst OT HAKOMUTEIBHBIX KOHIEHCATO-
poB. Ilpu orcyrcTBuu BHemHero nutanuss MP5 konaeHcatopsl obecrednBaloT COXpaHEeHHE OCHUILIO-
rpaMm Ha cpok He meHee 24 4. [Ipu paspsie KOHIEHCATOPOB JAaHHBIC OCHWIJIOTPaAMM TEPSIOTCS, TPU
3TOM:

- yctpoiictBo MS B kxypHaie cucteMbl popmupyet 3amnuch «llotepsi maHHBIX ociuiorpaday,
KOTOpas He SIBJISIETCS MPU3HAKOM MOJOMKH UM HEIITaTHOW pabOoThl yCTpOoWCcTBa U He TpebyeT cOpoca.

7.8.11 ITapameTpBbI JIOTHKH

MNAPAMETPH Bxoxa B mogMeHro

JIOTUKN D

COCTOAHUE JIOTUKAU
SAIVIIEHA

1 o

INIPOTPAMMH. KIJIOY 1
«IB>» ITporpammusIi ko4 1: «/lan, «Her»

Cocrosinue noruku: «3amymieHa»; «OCTaHOBIICHAY;
«Omnbxay

[IPOI'PAMMH. KJIOY 16 [Mporpammusii kimrod 16: «Jla», «Her»
«IIA» D
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7.12 Kondurypauusi ycTpoicTBa ¢ HCIOJIb30BAHHEM JIOKAJTBHOTO HHTeP(eiica

Hacrpoiikn koHndurypammii ycrporictBa MP5 MOXHO Takke OCYIIECTBUTH MPHU MOMOIIU IPO-
rpammHOro obecrnieueHus «YHuKony». Pa3paboTky GyHKIMH ¢ TOMOIIBIO CBOOOAHO-TIPOTPAMMUPYEMOI
JIOTUKHA MOKHO OCYILECTBIISITh TOJIBKO ¢ IPUMEHEHUEM TIporpaMmbl «Y HUKoH».

Ocy1ecTBUTh COEMHEHHME YCTpOMcTBa U nepcoHanbHoro kommetorepa (I1IK) moxxHo mocpen-
CTBOM MOAKIIOUEHHSI LIHYypa coeAMHUTENBbHOro co ctopoHsl I1K k mopty USB-2.0, pacnonoxeHHoMy Ha
NepeHel MaHeln KOpIyca TepMUHANA 3aluThl dHeproodopynoanus MPS mpuiokenue A, pucyHOK
A.1. Ins nmoaxmroueHus yepes mopt USB-2.0 HeoOxoaumMo 3a1aBaTh HOMEp ycTpoicTBa 1.

s mpaBmiibHOM paboTsl 110 «YHuKo0H» ¢ ycTpoiicTBOM 5 HE00XOAMMO YCTaHOBUTH OJMHAKO-
BYI0O CKOpPOCTh OOMEHa [JaHHBIMH B TMPOrpaMMe€ M MHKPOIPOLECCOPHOM peie  (IMOIMEHIO
«ITAPAMETPBI CUCTEMBbI», HacTpoiika mapaMeTpoB CBSI3H).
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8 MOJATOTOBKA M BBO/JI B DKCILJTYATALIMIO

MoHTax, HamaJka M OKCIUTyaTalUsl YCTPOMCTBAa JOJDKHBI OTBEYATh TpPeOOBAaHUSAM
I'OCT 12.2.007.0-75, “IIpaBun TeXHMKH OE30MaCHOCTH TMPHU IKCIUTyaTalldU AJICKTPOOOOPYIOBaHHS
(IIT9) n «IIpaBun yctpoicTBa 31eKTpoycTaHoBOK» (I1YD);

YcTpolcTBO 3aKperisieTcsl Ha BEpTUKAIbHOM MaHeu, ABepu peneriHoro orceka KPY unu Ha no-
BOPOTHOM pame ¢ NOMOIUIbIO YETHIPEX BUHTOB.

[IpucoeanHenue 1enei oCyIecTBIsSETCS C MOMOIIBI0 KIEMMHBIX KOJIOJOK MPYXHUHHOTO U BUH-
TOBOTO (77151 TOKOBBIX BXOJIOB) THIIA — JUAMETPOM 4 MM JUIS IIPOBOJIOB cedeHHeM 10 2,5 mm2. Jlomycka-
€TCsl UCIOJB30BaHUE KaK OJIHO-, TAK M MHOTOKWJIbHBIX MPOBOAHUKOB. HeoOxon1nMo nmpou3BOIUTh 3a-
YHCTKY U30JISIUH MpoBOAHMKA HA JuUHY (6..10) Mm. IIpoBoanuku B npykuHHBIX (puc.8.1 u puc.8.2) u
BUHTOBBIX (puC.8.3) KIIEMMHBIX KOJIOAKAX MOJACOEAUHSIOTCS C TOMOIIBIO OTBEPTKHU.

Pucynok 8.1 Pucynok 8.2 Pucynok 8.3

DJEeKTpUUECKOe COMPOTUBIEHUE MEXY IMPUCHIOCOOTICHUEM Ul 3a3eMIICHUS U KaXJI0M JOCTYI-
HOW MPUKOCHOBEHUIO METAITMYECKOW HETOKOBEAYIIEH YacThIO0 YCTPOWCTBA AOKHO ObITh He Oonee 0,1
Owm. ITpucnocobienue ais 3a3eMIIEHUS] YCTPOUCTBA HE JOJKHO UMETh JJAKOKPACOYHOTO MOKPHITHSL.

[Ipu BHEUIHEM OCMOTpE YCTPOHCTBAa HEOOXOAUMO YOETUTHCS B LIEIOCTHOCTH IJIOMO U KopItyca,
OTCYTCTBUH BUJUMBIX NOBPEXKJICHUN U 1e(EKTOB, HATMYUU MAPKUPOBKU.

[Ipu nomaue nuranusg Ha MPS yGeautbest B HaNMUMU MOJACBETKU KHUIKOKPUCTAIIINYECKOTO UH-
mukatopa (JKKW) u nosiBnenuu neporo kajapa MeHro. IIpu oTcyTcTBUM HaxaTuil Ha KJIaBUATypy B Te-
yenue 3 muH, noacsetka JKKU racuer. [Ipu nepBoM Ha)kaTuu Ha JIIOOYI0 KHOMIKY YIIPABJICHHS BKJIFOYa-
ercs noacserka JKKU, npu nocnenyromux, 1omkHa Npoucxoauts cMeHa kaapos Ha JKKH B coorsert-
CTBUH C KapTOH MEHIO.

MPS5 npoBOIUT HEMPEPHIBHYIO CAMOAWArHOCTUKY. B ciiydae oOHapyXeHHs HEeHCIPaBHOCTU Oy-
net chopMUpOBaHa 3aMKCh B KypHaie coobITuii u 3aropurcs naankarop 16 KOHTPOJIb (cm. pucyHok
7.1). CocrosiHME YCTpOICTBa, HaJM4KME WJIM OTCYTCTBHE HEUCIPABHOCTEH ompezensercs MyTéM Mpo-
CMOTpa MEHIO «/lnarsoctuka.

B cnyuae BbinonHeHus cucreMbl P3A Ha MOCTOSHHOM ONEPATUBHOM TOKE JJIs IPABHJIBHOM pa-
60ThI ycTpoiicTBa KoHTpoJs u3onsauuu (YKIM) Heo6xoauMo UCIob30BaTh Pe3UCTOPHI, MOAKII0YaeMble
NapajuIesIbHO TUCKPETHBIM BXoJaM. Pekomenayercs npu Hactpoiike YKU Ha:

- 20 kOM ucrnosib30BaTh Pe3UCTOphI 15 KOM;

- 40 xOm ucnonb3oBath pe3uctopsl 30 kKOM.
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9 TEXHUYECKOE OBCJIIYKUBAHUE

9.1 B nanHoM paszfene onpe/esieHbl BUbI, IEPUOJUIHOCTh U 00bEMBI TEXHIHUECKOTO 00CITYKH-
BaHMS TEPMHHAJIA 3aIIUTHI YHEproodopyaoBanuss MPS5 ITnanoBoe Texuudyeckoe oociayxkupanue MP5
cJielyeT M0 BO3MOKHOCTH COBMENIATh C MPOBEJICHUEM PEMOHTA OCHOBHOT'O 00opynoBanus. [Ipu npose-
JIEHUY TEXHUYECKOTO 00CTYKUBaHUS JOJKHBI coOmoaaThes TpedoBanus [1YD u I1Th, a Takke uH-
CTPYKLUH IO TEXHUKE 0€30I1aCHOCTH MPEANpUATHS, SKCIUTyaTupytouiero MPS.

9.2 C nepuoan4HocThiO 1 pa3 B 3 Mec. Ha MOJICTAHLUAX C ACKYPHBIM [1IEPCOHAIIOM U HE peKe
OJTHOT'O pa3a B TOJ1 @ Ha MOJCTAHIUAX 0e3 1e)KypHOTro MepCcoHaja e yeT MPOU3BOIUTh BHEITHUN
OCMOTp YCTPOUCTB (TEXHUYECKUH OCMOTP), KOTOPBIH BKIIIOYAET B ceOsl:

- BbIosIHEeHUe TpedoBanuit I1YD u npyrux pyKoBOASAILINX JOKYMEHTOB, oTHOCAIIMXCS K MP5, a
TaKXe COOTBETCTBUE YCTPOICTBA POEKTY U PEaIbHBIM YCIOBHIM PadOThI;

- IPOBEPKY OTCYTCTBUS MEXAaHMYECKUX NOBpexaeHu MP5 1 noBpexaeHuil U30Js11u €ro Bbl-
BOJIOB;

- YAQJICHHE NBUIU C IOBEPXHOCTU U BHYTPH YCTPOMCTB;

- IPOBEPKY OTCYTCTBHSI TOTEKOB BOJIBI (B TOM YHCIIE BBICOXIIINX ), HAJIETa OKMCIOB HA METaJLIH-
YECKHUX ITOBEPXHOCTSX;

- OCMOTP BCEX MEXAHUYECKHUX U NIEKTPUUECKUX COCAUHEHUH U 3aTKEK KPEIEKHBIX COEANHE-
HUM;

- IPOBEPKY KAaueCTBA JAKOKPACOUYHBIX MOKPHITUN U MapkupoBku MP5;

- IPOBEPKY BCEX MPOBOJIOB U Kabesel Ha MpeIMeT UCTUPAHUs, N310Ma, H3HOCA U IPYTHX I10-
BPEKJICHUH, TPOBEPKY KAUECTBA MASTHBIX COCIMHEHUN;

- OCMOTp COCTOSIHUSI U IPAaBUJIBHOCTH BBINOJIHEHUS 3a3emiieHust MP5.

IIpumeyanue — BHyTpeHHHI OCMOTP YCTPOMCTB BBIITOJIHAETCS IIOCIE UCTEYEHUS TAPAHTUHHOIO
CpOKa DKCIUTyaTalluH.

9.3 IIpoBepka mpu HOBOM BKJIFOUEHHH (HaJIaIKa) IPOU3BOIUTCS MIPU BBOJIE B padboTy MPS nmim
IIPU PEKOHCTPYKIIMU YCTPOICTB peneitHoil 3amuTsl 1 aBToMaTHkH (P3A) Ha neiicTByromeM o0bekTe U
BKJTIOYAET B CeOsI CIIeYIONINEe BUIBI padoT:

a) TpeHupoBka, — MpoU3BOAUTCA Ipu nogaue Ha MPS (B Teuenue 3 — 4 cyT.) HanpspKEHUs OIle-
PaTUBHOTO TOKA, a TAK)K€ pPa0OUMX BXOAHBIX TOKOB M HalpspKeHUH. MP 10IKHO OBITH BKIIFOUEHO C Jeii-
CTBHEM HA CUTHAJIM3ALINIO;

0) Buemrnuit ocMOTp B COOTBETCTBUH C 1I. 9.2;

B) I/ISMepeHI/IC SJICKTPHUYCCKOT'O0 COMPOTUBJICHUA U30JIAIIUU U UCIIBITAHUC BHCKTqueCKOﬁ npoy-
HOCTH HU30JIAAMH (B COOTBCTCTBHUHU C pa3aCiiOM 2),

r) [IpoBepka u HacTpoiika KOH(QUTYpallMU YCTPONCTBA B COOTBETCTBUHU C MPOEKTOM (OCYIIECTB-
JISieTCsl ¢ KJIaBUATyphl UJIU 110 JIMHUU CBA3H);
n) [IpoBepka 3Hau€HUI TOKOB, IOJJAHHBIX OT IOCTOPOHHETO UCTOYHUKA, SBJISIOLIETOCs KOH-
TPOJIBHBIM CPEICTBOM U3MEPEHUN;
e) [IpoBepka cpabaTbIBaHU 110 KAKIAOMY AUCKPETHOMY BXOY MPU HANPSHKEHUM MUTAHUS OIle-
patuBHOrO TOoKa, paBHOM 0,7 Unowm;
k) [IpoBepka quana3zoHOB PETYJINPOBAHUSI YCTABOK;
n) [IpoBepka cpabaTbIBaHUS 3aLUT, IPU 3TOM:
1) Tok, COOTBETCTBYIOIIHI aBapuHOMY pEXHUMY CJIEIyeT M01aBaTh Ha BCE CTYNEHH U (a3bl;
2) JIns 3aIIMT MAaKCUMAJIbHOTO JI€HCTBUSA:
- MOJIaBaTh TOK, COOTBETCTBYIOMIMI 3HaueHusM 0,9 u 1,1 ycraBku cpabaTeiBaHus (1151 IPO-
BEPKH HecpabaTbIBaHUA 3alUTHI B IEPBOM U CpadaThIBaHUS — BO BTOPOM CIlTy4asix);
- 17151 KOHTPOJIS YCTaBOK IO BPEMEHH CpaldaThIBaHUSA MMOJaBaTh TOK, PaBHBINA 1,3 3HAYCHUS
yCTaBKU CpabaThIBaHUS;
- JUTS1 3aIIUT C 3aBUCUMOM XapaKTepUCTUKON HEOOXOAUMO MPOBEPSTH 4 UK 5 TOUEK XapaKTe-
PUCTUK;
3) KoHTponupoBaTk COCTOSHHE CBETOAMOI0B IIpU cpabaThIBAHUY;
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K) [IpoBepka oTCyTCTBHSI JIOKHBIX AeicTBU MP mipu monmaye v CHATUU HAPsHDKCHUS OTIEPaTHB-
HOT'O TOKa;

1) [IpoBepka MpaBUIIBHOCTH AE€NUCTBUS CUTHATIU3ALUN;

M) IIpoBepka neiictBust MP Ha koMMyTalimoHHYIO anmnaparypy (1o Mecty yctaHoBKH MP u 1u-
CTaHIIMOHHO);

H) [IpoBepka nMpaBHIIBHOCTH JACHCTBUN YCTPONCTBA ITPU UMUTAIIMN BCEX BO3MOXKHBIX BUI0B K3 B
30HE U BHE 30HBI €r0 JCHCTBUS;

n) [IpoBepka ¢ynknuii aBromatuku, — AIIB, YPOB3, ABP;

p) [IpoBepka B3auMOJEHCTBUS KOHTPOJIUPYEMOTO YCTPOICTBA C JPYTMMH BKJIFOUEHHBIMU B pa-
00Ty BHEITHUMH 3al[UTAMHU;

¢) [IpoBepka yHKIIMM perucTpanuy BXOAHBIX TapameTpoB MP5;
T) [IpoBepka QpyHKIIMN caMOIUarHOCTUKY MPH MOAKIIOYCHUN TUTAHUS;

y) IIpoBepka ycrpoiicTBa pabouuM TOKOM:
1) IlpoBepka UCTIPaBHOCTH TOKOBBIX IETEN MyTEM U3MEPEHHS BTOPUYHBIX BXOIHBIX TOKOB B
¢bazax u no Hy’IeBOMY (4e€TBEPTOMY) KaHaATy TOKa;
2) [IpoBepka Toka npsiMoii, 00OpaTHOM K HYJEBOU M1OCIIE0BATEIBLHOCTH.

9.4 TecToBbIif KOHTPOJIH (OTIPOOOBAHUE) YCTPOMCTB PEKOMEHIYETCS IPOBOIUTH €KEHEIEIbHO Ha
MOJICTAaHIUAX C JAEKYPHBIM IIEPCOHAJIOM, a Ha MOACTAaHIUAX 0€3 JEKYPHOI0 IEPCOHANA HE PEXKE OJHOTO
paza B 12 mec. Bo Bpems TecTOBOro KOHTPOJISl IPOBOAUTCS TPOBEPKA PAOOTOCIIOCOOHOCTH YCTPOHCTBA
MyTEM €ro onmpoOOBaHMs ACHCTBUEM 3alIUTHI HA KOMMYTAIlMOHHYIO anmnaparypy. [IpaBunsHoe aeiicTBue
MP B TeueHue 6 Mec. 10 cpoka ornpoOoBaHUS MpUPaBHUBAETCS K onpobdoBanuio. Heo6xoauMocTsb u me-
PUOAMYHOCTD TPOBEACHHS TECTOBOT'O KOHTPOJISI ONIPEACIIAIOTCS MECTHBIMH YCIIOBUSIMU U YTBEPXKIAtOT-
Csl TTIaBHBIM MHXEHEPOM MPEANPUATHs, SKCIuTyaTupyomero MP5.

9.5 IepB.erit mpodpmnakTuyeckuii KOHTpoabL MP npoBouTes yepes3 12 — 15 mec mocie BKiroue-
HUS YCTPOWCTBA B pabOTY B LIEJISIX BBISBICHHS U YCTPAHEHHSI TPUPAOOTOUYHBIX OTKA30B, BOSHUKAOIIHX
B HAYAJILHBIA MTePUO/T dKCIuTyaTanuu. [Ipu mepBoM npodriiakTMIeCKOM KOHTPOJIE TIPOBOISTCS MTPOBEP-
K# B cooTBeTcTBUU ¢ 1. 9.3 (0, B, T, 1, K, U, I, M, P, T, Y).

9.6 IIpodmrakTrueckoe BOCCTAHOBIICHHE TIPOU3BOANTCS HE PEKE OJTHOTO pa3a B 3 roJia C MeJbIo
IIPOBEPKH UCIIPABHOCTH YCTPOMCTBA U €r0 LENEH MOJKIIOYEHHsI, COOTBETCTBUS YCTaBOK U XapaKTepH-
ctuk MP 3aganssiM 1 nposepku MP B nienom. Ilpu npodunaktuueckoM BOCCTAaHOBIECHUH MPOBOJASATCS
IIPOBEPKH B cooTBeTcTBUU ¢ 1. 9.3 (0, B, T, A, K, U, 1, M, II, P, C, T, y). FIclibITaHUE W30JIALUU IPOBOANT-
cs1 HanpsbkeHueMm 1000 B nmepemeHHOro Toka B TeU€HUE 5 € WIIK METAOMMETPOM MOCTOSTHHOTO TOKA C
BBIXOJIHBIM HampsibkeHuem 2500 B.

9.7 BHeouepeaHas mpoBepKa MPOBOIUTCS MPH YACTUYHBIX H3MEHEHHUSIX CXEM MM PEKOHCTPYK-
LIUU YCTPOUCTB pesieifHON 3amuThl U aBToMaTtuku (P3A), mpu HE06X0AMMOCTH U3MEHEHUS YCTaBOK MU
xapakTepucTuk MP, a Takxe 7151 yCTpaHEeHUs HE0CTaTKOB, OOHAPYKEHHBIX IIPH MPOBEIEHUU OIIPOOO-
BaHUS.

9.8 IlocneaBapuiiHas mpoBepKa BIMOJIHACTCS Ul BBIICHEHUS IPUYUH OTKA30B (PYHKIIMOHUPO-
BAHMS WIH HESACHBIX IEUCTBUI ycTpoicTB P3A.

9.9 BueouepeHas u nocieaBapuifHasi IPOBEPKHU MPOBOAATCS MO MPOrpaMMaM, COCTaBICHHbBIM
ciyx00i1 P3A, yTBep:kKIEHHBIM IJIaBHBIM MH)XXEHEPOM MPENNPUATHS, SKCILTyaTupytoero MP5.
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10 PEKOMEHJIALIMHU 11O PACUYETY YCTABOK M IO OPTAHU3ALIUU
ABTOMATHUKU TEPMHHAJIA 3AIIUTBHI DHEPT'OOBOPYJIOBAHUSA MPS

10.1 PekoMeHIaM1 MO pacyeTy YCTABOK MAKCUMAJIbHOM TOKOBOI 3alIUThI JIMHUI

10.1.1 Pacuér TokoB cpadaThbIBaHUsl HEHANPABJIEHHONH MaKCUMAJIbHOI TOKOBOI 321U ThI
MT3)

Pacuer ycTaBOK CTyNEHUATHIX TOKOBBIX 3aIIUT PEKOMEHYeTCsl HAaUMHATh ¢ HanboJiee YyBCTBH-
TEJIbHOM CTyINeHH, T.e. MT3.

Toxk cpadarsiBanns MT3 BeiOMpaeTcs 110 TPEM YCIOBUSM:

- HecpabaTbIBaHMsI 3alMThl 2P3 npu cBepXTOKax nocieaBapuitHbIX Eperpy3ok, T.e. Iocie oT-
KJIFOUCHHSI KOPOTKOTO 3aMbIKaHHUs Ha MpeabLayIeM demeHTe (pucyHok 10.1);

2P3 n2 l 1P3 ni 2
¥

i

e
NocAEAYID WHH il npeaLAyWHH

Pucynok 10.1 — Pacuérnas cxema /i BbIOOpa yCTaBOK pesieitHoit 3amuTsl (P3)

- COIIACOBAHMS YyBCTBUTEIBHOCTHU 3alUT MOCIEAYIOLIEro U npeablaymiero anemMentos (JI2 u JI1
Ha pucynke 10.1);

- obecrieueHnss JOCTaTOYHOW YyBCTBUTEIbHOCTH Npu K3 B KOHIE 3amumiaeMoro 3jieMeHTa
(OCHOBHasi 30Ha) M B KOHIIE KQXJI0T0 U3 MPEIbIIYIIHNX 3JI€MEHTOB (30HbI IAIbHEr0 PE3EPBUPOBAHUS).

[To nepBomy U3 3THX yciaoBul Tok cpadbarsiBanust M T3 Ha JI2 BeiOMpaeTcs M0 BbIpaXKEHUIO:

k, -k
— _H 311 I (1)

I C.3 k pab.makc 1
B

rie Ku — koo huimeHT Haae)KHOCTH HecpabaThIBaHUS 3aIUThI (pekomenoyemces npunumams Ky =1,1);

kg — ko3 urmeHT Bo3Bpara MakcuManbHbIX peie Toka (Kp=0,95);

Kcsm — k09 duImeHT camo3anycka Harpy3Kku, OTPaKArOIUK YBEIMYCHUE pabouero Toka lpas.vaxe 3@
CYeT OJJHOBPEMEHHOTO IyCKa BCEX TEX DJIEKTPOJBUTATENEH, KOTOPBIE 3aTOPMO3HITUCH NTPU CHUKCHHUU
HaIpsHKEHUST BO BpeMsl KOPOTKOTO 3aMbIKkaHus. [Ipu oTCyTCTBUM B COCTaBe Harpy3Ku JIEKTPOJABUTA-
tenel HanpsbkeHueM 6 kB u 10 kB u npu Bpemenu cpabareiBanuss MT3 6omnee 0,3 ¢ MOXKHO NpUHU-
MaTh 3Hadenus Kesm >1,1+1,3.

MakcumanbHble 3HaueHus Kod(hduimeHTa camo3amycka Mpyu 3HAYUTETBHON J10JIe AJIEKTPOIBUTA-
TEJNEHOW Harpy3KH OIPEEIISIOTCS PAaCYeTOM JIJIsl KOHKPETHBIX YCIOBUM, HO 00s3aTeIbHO TIPH HAMOO-
Jiee TSHKEIIOM YCIIOBUHU MyCKa MOJTHOCTHIO 3aTOPMOXKEHHBIX AJIEKTPOABUTATEIICH.

[To ycnoBuiO COTJIACOBAaHMS YYBCTBUTEIBHOCTH 3alIMT TOCIEAYIOMIETO (3aIIUINaeMOro) u
MPEIBIIYIIUX AJIEMEHTOB TOK CpabaThIBaHUs MOCIEAYIOMIEH 3amUThI lcsnocn. BRIOMpPAETCS MO BBIpaXke-
HUFO:

n N-n

k

H.C.

Ic.3.noc,7. 2 k : :Ic.a.nped.maxc(n) + : :Ipaﬁ.,naxc(N—n) ’ (2)
P 1 1

rie Khc — ko duImeHT HaIe)KHOCTH COTTIaCOBAHUS, 3HAUCHHST KOTOPOTO 3aBHCAT OT THIIA TOKOBBIX Pejie
U npunumaromcs 6 npeoeiax om 1,1 npu coenacosanuu 3auum ¢ mepMuHaIOM 3auumsl dHep2oooopy-
oosanuss MP5, pere muna PT-40, PCT u m.n. oo 1,3+1,4 npu coenacosanuu sawum ¢ peie npsamozo
oeticmeus muna PTB;

kp — k03 uIHIEeHT TOKOpacpeIe/ieHHs, KOTOPBIH YUUTHIBACTCS TOJIBKO MPU HATHMYUU HECKOIbKUX
WCTQHMHUKOB MUTAHUS, @ IPU OJJTHOM UCTOUYHHUKE MUTAHUSA paBeH 1;

c.3.nped.maxc(Nn)
1
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— HauOouIblIas U3 TEOMETPUYECKUX CYMM TOKOB Cpa0aThIBaHMSI MAaKCUMAaJIbHBIX TO-
KOBBIX 3aIllUT MapajuleIbHO padOTAIOIMUX MPEAbIIYIINX 3JIEMEHTOB N (CM. PUCYHOK 2); IIPU pa3HULIE
MEXAY yrilaMu (pa30BOro CIBUIa HaNpsDKEHUS U TOKA I BCEX MPElbIIyIIUX 3JIeMEeHTOB N He Oonee 50
IpajycoB AONMYCTUMO apu(PMETHUECKOE CII0)KEHNE BMECTO I'€OMETPHUYECKOTO;

N-—n
Z|pa5.'WKC(N_n) — TICOMECTpHUYECKasd CyMMa MAaKCHMaJbHBIX 3HAYEHUH pa60‘II/IX TOKOB BCEX
1

npeapaymux 3aeMeHToB (N), 3a UCKITIOUEHHEM TeX, C 3alllUTaMU KOTOPBIX MPOU3BOAUTCS COTIIACOBa-
Hue (N); IpyU NPUMEPHO OJHOPOAHOM HArpy3Ke AOMYyCTUMO apu(PMETHYECKOe CIIOKEHHE BMECTO TeOMET-
PHYECKOr0, YTO CO3J1a€T HEKOTOPBIM pACUETHBIN 3amac.

2? 3 4 5 6 7

n=

v v

n=2 n=3

Pucynok 10.2 — Cxema 31eKTpHUECKOl CEeTH C MapajuieIbHO paboTAIOIUMHK MTPEABLTYIIIMH dJIe-
MeHTaMH 3, 4 u 5-7, nosicHstommas yciaoBue (2) coracoBaHus YyBCTBUTEIbHOCTH MaKCUMAJIbHBIX TOKOBBIX
3aIIUT MOCTIETYIONINX U TIPEIBIIYIINX JIEMEHTOB.

Hanpumep, s xkaxaoil u3 npeapiaymux jduHuid 2-7 (pucyHok 10.2) 3HaueHus pabodero Toka
Ipag.maxe=100 A; TOk cpabaTbIBaHMS y 3aIIMT JUHUN 2-7 TaK)Ke OJTUHAKOB:
lc3=300 A. |
Torma Z |C.3.npeo.(nl§/[aKCI/IMaJ'II>HO U1 JIMHUM 5-7:
1 n 3

Z Ic.3.nped..rwakc(n) = Z Ic.3.npe¢).,ual<c(3) = 3 : 300 = 900A’

1 1

N-n
COOTBETCTBEHHO Z | 6 saxe(n—ny DPACCUUTBIBACTCS ISl INHUHA 2-4:
1

N-n 6-3
; Ipaé.MaKc(N—n) = ; Ipaﬁ.ywakc(6—3) = 3 ’ 100 = 300 A

Tok cpabaTsiBaHHs MaKCUMaJIbHON TOKOBOM 3alMTHI ITOCIEAyONIEH TuHuK 1 110 ycaosuio (2)
npu Knc = 1,1 1omkeH ObITh
lc3>1,1-(900+300)> 1320 A.

W3 mony4deHHbIX 1O BhIpaykeHUsM (1) 1 (2) 3HaUeHU TOKOB CpadaThIBaHUs 3aIIUThHI BEIOUpaETCS
HanOOJIbIIIEE, a 3aTEM OIPEIeNIACTCS TOK cpabaTbiBanus pese Icp. ( cTaBka 1o ToKy):

lep =lcs Koy (3
rae lc3— Tok cpabaThiBaHMs 3aIIUTHI, A (IEPBUYHBIN);
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Kcx — kK03 PUIMEHT CXEMBI, MOKA3bIBAIOIIHMIA BO CKOJIBKO pa3 TOK B pejie OOJIbIIe, 4eM TOK BO BTO-
pUYHOI 00MOTKE TpaHc(hopMaTopa TOKa MPU HOPMAILHOM CHMMETPUYHOM PEXUME pabOThI 3aluiae-
MOTO 3JIEMEHTa, IIPH CXeMaX BKJIIOYCHHS M3MEPHUTEIBbHBIX pese Ha (a3Hble TOKHU (TOJTHAs W HEeIoJI-
Has «3Be371a»), 3Ha4YCHHUE ITOTOo Kod(ddumuenTa paBHo 1, a mis cxeMm, TAe HU3MEPUTEIHHBIC pele
BKJIFOUEHBI Ha PA3HOCTH (Da3HBIX TOKOB (HAIIPUMED «TPEYTroJbHUKY) paBHO 1,73;

YCTaBKM 3alUT OT MOBBIMIEHUS TOKA lyer BBOASTCS B YCTPOMCTBO B OTHOCUTEIBHBIX SIMHUIIAX IO
OTHOIIICHUIO K HOMUHAJIBHOMY ITEPBUYHOMY TOKY TpaHChopMaTopa Toka Ixom:

I
_ _'C.P
low = (4)
HOM
Ornenka 3¢ (HEKTUBHOCTH 3aIIUTHI TPOU3BOJIUTCS C MMOMOIIBI0 KO3(PIHUIIMEHTa YyBCTBUTEIILHOCTH
Kays:
yB-

|
_ p.mun
Ko = ()
c.p
rac Ip.MHH — MUHHUMAaJIbBHOC 3HAYCHHUC TOKA B peﬂe HpI/I HaAnMMCHCEC 6HarOHpI/I$[THI)IX

YCIIOBUSIX, A.

[Tpu onpenenenny 3Ha4EHUS ITOTO TOKa HEOOXOAMMO yUUTHIBaTh BUA U MecTo K3, cxemy BKIIIO-
YEHUSI U3MEPUTENIbHBIX OPTaHOB 3aIlIUTHI, 4 TAKXKE PeaTbHO BO3MOKHbIE MUHUMAJIBHBIE PEXUMBI Pado-
ThI MUTAIOIIEH YHEPTOCUCTEMBI, IPU KOTOPBIX TOKH K3 nMeroT HaumMeHbIlee 3Ha4eHUsI.

MunumanbsHbie 3HaYeHUs KOG (UIIMEHTa YyBCTBUTEIBHOCTH 3aIUT JI0JKHBI OBITH HE MEHEE YeM
tpedyercs [1YD. Hanpumep, it MaKkCMMaibHOM TOKOBOM 3aIllMTHI OHU JIOJDKHBI OBITH HE MeHee 1,5 mpu
K3 B ocHOBHO 30H€ 3amuThl ¥ 0Kk0JI10 1,2 nmpu K3 B 30Hax nanbHEro pe3epBUpOBaHMs, T.€. HA MPEAbIAY-
X (HMOKECTOSIINX ) SJIEMEHTaX.

10.1.2 Pacuér TokoB cpabdaTpiBanus HanpaBjaeHnoii MT3
Tok cpabateiBanus HanpaBieHHON MT3 BbIOMpaeTcst MpakTUYECKH TOYHO TakyKe Kak M JUIsl He-
HalpaBJICHHOW, HO B ¢opmyie (1) npu ompeaeneHNH MakCUMalbHOro pabodero Toka | MOKHO

pab.makc
YUUTBIBATH TOJIBKO MaKCUMaJILHBII PEXKUM, COOTBCTCTByIOHH/H\/'I HaImpaBJICHUIO MOIIHOCTH OT IIWH B JIU-
HMHIO.

10.1.3 BbiGop BpemMeHu cpadaTbIBaHUsI M BPEMATOKOBOW XapaKTePUCTUKHU
MT3

Beigepikka BpeMeHHU 3aiuThl nocienyrooineil nunaun JI2 (pucyHok 10.1) Beibupaercst 6oiib-
LIEH, YeM Yy 3alIUT NPEAbIAYIIUX JIEMEHTOB, HaIpuMep, JUHUK JI1:

tC.3.HOCJ’I: tc.3.r1pe)1.+ At ’ (6)

rae At— CTYIICHBb CCJICKTUBHOCTHU WJIM CTYIICHb BPEMCHH.

3nauenue At onpenensiercs o hopmyie:
At = to.MA+tp.nocn.+tp.npezl.+t3an ] (7)

r1e Lo, — mosHoe BpeMs oTkitoueHus K3 BbIKIIIOUaTeNeM OT 1MoAa4uu
OTIEPATUBHOTO TOKA HA 3JIEKTPOMArHUT OTKIIOYEHUS 10 OKOHUAHHS
raireHus AyTH ¢ yaéTtoM pa3zdopoca mo Bpemenn =10 %;
tp.mocn. ¥ tp.mpen. — BpEMEHa pa3dpoca 3alluT, MOCIeAYIOIEeN 1 Mpe bl Tyei
(Bpems pazbdpoca st MP5 t,=50 mc);
t:an — BpeMs 3amaca.
HenocratkoM MakCHMalTbHBIX TOKOBBIX 3aIlIUT SIBJSIETCS «HAKOIUICHHE» BBIIEPIKEK BPEMEHH, OCO-
OEHHO CYILIECTBEHHOE JJIsl TOJIOBHBIX AJIEMEHTOB B MHOTOCTYIIEHUYAThIX AJIEKTPUUECKUX ceTsX. [Ipumene-
Hue Oosiee TOYHBIX IUGPOBBIX pelie MO3BOJSET CHU3UTH CTYNEHU CEJIEKTUBHOCTU. /{14 3awum Ha
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yctporictBe MPS moorcno npunumamos cmynenu cenexkmusnocmu At=0,15+0,2 ¢ (npu ycrosuu, umo Ha
8CeX CMEMNHCHBIX NUHUAX UCNONb3YIOMCA NOOOOHbIE pelle ¢ He3A8UCUMBIMU BPEMAMOKOBbIMU XAPaKme-
PUCUKAMU U OOHOMUNHbBIE GbIKTIIOYAMENU).

Ilpu coenacosanuu MukponpoyeccopHou 3awumaol ¢ 3auumamu, ucnoav3yiowumu peine PB u 98-
110 u 120 (npedenvt usmepenuti 1,3 u 3,5 C) wiu ¢ 3auumamu, UMerOUUMU NOTYNPOBOOHUKOBLIE OP2AHbL Bbl-
Oepoicku 8pemenu, npurumaemcs 3navenue At = (0,3+0,4) c.

Ilpu coenacosanuu epemsamoxosvix xapaxmepucmuk ycmpoucmeéa MP5 ¢ xapakmepucmuxamu
npeodoxpaHumeneli peKoMeHoyemcs npuHuUMams cmynetsb cenekmusnocmu 0,4 c. [{na sauwum c snekmpomexa-
HUYeCKUMU peile, UMEIOUWUMU 3ABUCUMYIO XaPAKmepucmuxy epemenu cpabamoiganus, At=0,5 ¢ (PT-80, PT-
90) u At=0,7 ¢ (PTB).

B psine ciyuaeB cyliecTBEeHHOE CHUKEHUE BpeMeHH oTkitoueHus K3 mocruraercs myrem uc-
II0JIb30BAaHUSI TOKOBBIX 3aIIUT C OOPATHO3aBUCHUMBIMU OT TOKAa BPEMSTOKOBBIMU XapaKTEPUCTHKAMHU.
[Ipu omHOM U ToM ke 3HayeHuH Toka K3, mpoxoasiiero yepes JBe CMeXHbIE 3aIIUThI C Pa3HBIMU TOKa-
MU cpabaThIBaHUs, 3TH 3aIIUTHl UMEIOT Pa3InYHOE BpeMs CpadaThIBaHUS 110 MIPUYMHE PAa3HON KpaTHO-
CTHU TOKa B UX U3MEPUTENbHBIX opraHax. Mcrnonb3oBanue o6paTHO3aBUCUMbBIX BPEMSITOKOBBIX Xa-
PAKTEPUCTHUK peJIe MMO3BOJISET JyUlle COrJacoBaTh BPEMs ACHCTBUS NOCIEAYIOIEH PEICHHON 3aIUThI C
MPEIBIIYIINM 3alIIUTHBIM YCTPOHCTBOM C 3aBUCHUMOM BPEMSITOKOBON XapaKTEPUCTUKOI.

['paduku 3aBHCUMOI BPEMIATOKOBON XapaKTepHCTUKA MpuBeAeHbI Ha pucyHke 10.3a.

[Tpu BbIOOpE 3aIIUTHI C 3aBUCUMON OT TOKa BBIJCPKKOIN BpeMeHU, BpeMs cpabaThIBaHus tep, MC,
orpeaenseTcs: GopMyIIoi:

10k
t, = D (7a)

| )
w
rae K — koo uIueHT, XapakTepu3 YO BUI 3aBUCUMON XapaKTePUCTUKU
(npunumaet 3HaueHus ot 0 1o 4000);
lex - BXOIHOM (ha3HBIN TOK YCTPOICTBA,
lcp — BeMUMHA TOKA YCTaBKH 3aBUCUMOM OT ToKa cTyneHu MT3.

3aBucumMas BPEMATOKOBAas XapaKTepPpHUCTHUKA
20 T
18
16
14
12
8 - \ =TT |
\ T -

6 N |1

\ \ —————-——-
. N L k=800

\ e | I

\\ \—'———— \5\5_ _-_-_-.———-"""——_
2 Ny = _________:a--
(0]

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

Pucynok 10.3a — I'paduku 3aBUCHUMOI XapaKTEPUCTHKU
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A MP1 MP2| g MP3 MP4 B

@ -y Ay = A
_> ‘_

Pucynok 10.36 — K BeIO0Opy ycTaBoK 1o BpeMeHU HampaBieHHbIXx MT3.

Ilpu pacuéme epemenu cpabameiganus uanpaeiennou MT3 PyKOBOACTBYIOTCS BCTPEUHO-
CTyIEHYAThIM MpUHIUIIOM. Bee 3ammuTel pazouBatorcs Ha ase rpynmnsl (MP3, MP1 u MP2, MP4, cwm.
pucynok 10.30), He cBs3aHHbBIE MEX1y COOOH BbIIEP)KKaMU BpeMeHH. B mpenenax Kakaoi IpyIbl BbI-
JIEP’)KKU BPEMEHH BBIOMPAIOTCS Kak y HeHarpaBieHHONH MT3 mo crynenyaTomy npuHiumny: {4 = t+At u
t1 = t3+AL.

Ba:xxno! /lns npaBuiIbHOTO onpenejieHUsi HANPABJeHUsI HE00X0AMMO 331aBATh YCTABKY 110
BpeMeHHu He MeHee 10 mc.

10.1.4 PacuéT yriia MakcMMAaJIbHOI YyBCTBUTEIbHOCTH

B MPS5 onpenenennie HanpaBieHUs] MOIHOCTU IPOou3BOaUTCS 10 90°-rpagycHolt cxeme, T.e. 1
MIOCTPOCHUSI U3MEPUTENBHOTO OpPraHa CTYNEHU UCIOJIb3YIOTCS CIEAYIONIME COYETaHHUsI TOKOB M Hampsi-
xenuii: la u Ubc, Ib u Uca, Ic u Uab, npu stoM HanpspkeHue mosspusanuy mopopauuBaetcs Ha 90°
MIPOTUB YacOBOM CTpenKd. 30Ha CpabaThIBaHUS CTYNEHH 33JaéTCS C MOMOUIBIO yria MaKCUMallbHON
qyBCTBUTEIHHOCTH (MY), OTKIIaabIBAEMOTO B HANpPaBIEHUU MPOTHB YaCOBOW CTPEJIKK OT HANPSHKEHUS
nossipuzanuu (Ha pucynke 10.4 3to Hampsbkenne UDC, B CHMMETpUYHOM peXMME OHO COBIAIAeT I10
Harnpasienuto ¢ Ua).

Pucynok 10.4 — K onpenenenuro yria MakCUMaJIbHOM YyBCTBUTEIBHOCTH.

YcraBka yriia MaKCHUMaJILHOM YYBCTBUTCIIBHOCTHU JOJI?KHA OBITh TaKOI>'I, YTOOBI TOK KOpPOTKOT' O
3aMbBIKaHWs Ha JIMHHU JIeXKaJl Ha JIMHUKM MaKCHMAalbHOM YYBCTBUTCIIbHOCTHU OA, T.C IJI1 aKTHUBHO-
I/IH,Z[yKTHBHOﬁ OCIIN

Py =360—9,

X
rae ¢, = arcth—” — YrOJI JINHWH.
JI
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10.1.5 MT3 ¢ myckoM 1o HANPSIZKEHUI0

[Tpunmun aevictBuss MT3 ¢ mycKkoM 1O HalpsKEHUIO OCHOBBIBAETCA HA TOM, 4TO B pexkume K3
MPOUCXOAUT CHMKEHUE HampspkeHus. [103ToMy, UCTONB3ys MyCKOBOM OpraH IO HAMpPsKEHUI0, MOKHO
OTJIMYATh PEKUMBI IEPErPy3KU U camo3alrycka ot pexkuma K3.

Hcnonb3yst GyHKIIMIO OJOKHUPOBKU CTYIIEHH OT CHTHAja Ha JUCKPETHOM BXOJE B yCTPOHMCTBAX
MP5 moxHO peanuzoBath MT3 ¢ myckoM mo HamnpspkeHH0. TokoBasi — cTaBKa TakO# 3allWThl BEIOMpa-
€TCsl CXO/sI U3 YCIIOBUSI OTCTPOMKH OT MAaKCHMAJILHOTO TOKa HOPMAJIBHOTO peknMa 0e3 yuéra mepe-
IPY3KH U caMO3aIycKa JBUraTeseil:

I _ kH *Key Ipa6.MaKc (8)
ke en, | '
B T HOM
Ha I[HCKpCTHBIﬁ BXOJ MoJaéTcsl CUTHAI ITyCKa OT PE€JI€ MUHUMAJIbHOT'O HAIIPSAXKCHUA. 3aH_[I/ITa HE
JOJDKHA JICWCTBOBATH PH MHHUMAIBHOM YPOBHE pabOvero HampspKEHUS M MMOJCHCTBOBAB MPU BHEII-
HeM K3 pe€iI€ TOJKHO PAa3OMKHYTH CBOM KOHTAKTHI ITOCJIC OTKIIFOUYCHUA HOBpC)KI[éHHOFO y4JacTKa:

Y o
ok, kg en

H B H
1€ U pa6.vun — MUHUMAITBHOE JIMHEHHOE pabouee HapsHKEHHE,
kn — koo dunment HanesxxHoctu (Ky npurumaercst paBubiM 1,1+1,2);
ks — koo dunment Bo3Bpara pese (s yerpoiicts MP5 kg=1,02).

Ipumeuanue. Ilpu ucnonb308aHuUu CMyneHu 3auWumol ¢ NYCKOM NO HANPAICEHUIO Clledyem Yuul-
Mbleams Mo, Ymo npu CHUNICEHUU HANPSNCEHUs. NyCKa nudice 5 B cmynens 3awumer 610kupyemcs, m.e.
BONU3U MECMA YCMAHOBKU 3AWUMA UMeem «MEPMEYI0» 30Hy. Dmy 30HY PEeKOMEHOYemcs 3auunuams
MOKO0BOU OMCeUKOol 6e3 NYCKa N0 HANPINCEHUIO.

10.1.6 Yckopenue MakcUMAaJIbHOM 3a1MTHI PH BKJIOYEHUU BHIKJIH0YATEJIA

B ycrpoiictBax MP5 mpenycmarpuBaercs yCKOpEeHHE MaKCUMAIbHOM 3alllUThI IPU BKIFOUECHUU
BBIKJIFOYATETIS.

Cornacao I1YVD 3ammuty nenecooOpa3HO YCKOPSITh, €CIU BBIJEPKKAa BPEMEHH MaKCUMaJIbHOU
3amuThl mpeBbimaerT 1 ¢. Kakux-nmubo MOMOTHUTETBHBIX pacueToB AJE OOOCHOBAHUS BO3MOXKHOCTHU
BBOJIa YCKOpEHMsI He TpedyeTcs. Buideparcka 0,5 ¢ obecneuusaem omcmpouky yCKOpAemMol cmynenu om
8cex nepexoOHviX npoyeccos. JJocmamounvimM pemMeHeM UCNOIb308AHUS OAHHOU (YHKYUU O onpeoe-
JIeHUS! KTIIOYEHUsI HA KOPOMKOE 3AMbIKAHUE MONCHO cuumams 1 c.

10.2 PexomeHaanuu no pacyeTy yCTaBOK TOKOBBIX OTCEeUYEK

10.2.1 Pacuer Toka cpadaThbIBaHHs CeJEKTHBHOI TOKOBOIi 0TCeUKH 0€e3 BbIIepPKKH BpemMe-
HH

CenexkTUBHOCTh TOKOBOM OTCEYKHM MTHOBEHHOTO JEHCTBUSI oOecreunBaeTcsi BHIOOpOM €€ Toka
cpabatbiBaHus lc.o 60mbIINM, YeM MakcuMalibHOE 3HaueHue ToKa K3 |k yvaxc TPU MOBPEXIEHNN B KOHLIE
3ammInaeMon JTHHUH AnekTporepenaun (Touku K3 n K5 Ha pucynke 10.5) nnm vHa ctopone HH 3ammu-
IaeMOT'0 MOHMIKAIOLIETr0 TpaHc(opmaropa:

I, >k, -

co = (10)
Kosgppuyuenm naoéxcnocmu Ku 0nsi mokoewix omceuex 6e3 6bl0epICKU BPEMEHU, YCMAHOBICH-
HbIX HA TUHUSIX DNIeKMPOnepeoai U NOHUNCAIOUUX MPAHCHOPMAmopax, npu UCnoab308aHUU YCMPOUCME

MP5, mooicem npunumamscs @ npedenax om 1,1 oo 1,15.

K.makc
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Pucynok 10.5 — IIpumep rpaduueckoro onpeaeneHus 300
JEUCTBHSI OTCEYEK Ha JIMHUAX JIEKTPOIepeiaun

[Ipn onpeneneHuu MakCUMaJbHOTO 3HadeHHs Toka K3 mpu moBpexaeHUM B KOHLE JIMHUU
aNeKTponepenaun HanpsbkeHueM 35 kB u Hike paccmarpuBaetcs Tpéxdasznoe K3 npu pabore nura-
IOLIeH SHEPTOCHCTEMBI B MAKCUMAIILHOM PEKUME, IIPH KOTOPOM SJIEKTPHUUECKOE CONPOTHBICHHE YHEP-
TOCUCTEMBI SBJIAETCS MUHUMalbHBIM. OmpejeneHue MakcuMalabHOro Toka Tpéxdasznoro K3 3a
TpaHC(HOPMATOPOM C PETYIHPOBAHUEM HAMPSHKEHHUSI HEOOXOAUMO MTPOU3BOAMTE MPU TAKOM ITOJIOKECHUU
PETYIATOpa HAPSHKEHHsSI, KOTOPOE COOTBETCTBYET HAMMEHBIIIEMY COIIPOTHBIICHUIO TpaHc(opmaropa.

Kl

K2

T

Pucynok 10.6 — Xapaxrepubie Touku K3 17151 pacyeToB TOKOBBIX OTCEUYEK HA MOHIKAIOIINX
TparcopmaTopax u O6J0Kax JUHUSA-TpaHCPOPMATOP

Kpome OTCTpOoHKM TOKOBOM OTCE€YKM OT MAaKCHMaJlbHOIO 3HaueHUs Toka K3 mo ycioBuio
(10), nHeobxonumo obecnieunTh €€ HecpabaThiBaHHe NMpU Opockax Toka Hamaruuuusauus (bTH) cu-
JOBBIX TpaHCPOpMATOPOB. ITH OPOCKH TOKAa BOHHKAIOT B MOMEHT BKIJIFOUCHUS ITOJ] HATPSHKEHUE He-
Harpy>K€HHOTo TpaHc(opMaTopa 1 MOT'YT B ME€pBbI€ HECKOJIBKO MEPHOAOB MPEBBIIIATE HOMHUHAIBHBIM TOK
TpaHcpopmaropa B 5-7 pa3. OnHako BbIOOp TOKa cpabaThIBaHUsI OTCEUYKH TpaHchopMaTopa MO YCIOBHUIO
(10) kak mpaBmII0, OOECIICUMBACT U OTCTPOMKY OT OPOCKOB TOKa HAMArHUYHMBaHUSI.

IIpn pacuere TOKOBOM OTCEYKH JIMHUM AJIEKTPOIIEpENayd, M0 KOTOPOM NUTAETCS HECKOJIBKO
TpaHc(opmMaTopoB, HE0OX0AUMO B cOOTBeTCTBUM ¢ ycioBueM (10) obecnieunts HecpabaThIBaHUE OTCEY-
ku npu K3 3a kaxapM U3 TpaHcOpMaTOPOB HA OTBETBIEHUSAX OT JIMHUM (€CIM OHU MMEIOTCS) U J0-
MOJTHUTEIBHO MPOBEPHUTh HAAEKHOCTh HECPaOaThIBAHUS OTCEYKH NMPH CyMMAapHOM 3HAY€HUH OpPOCKOB
TOKa HAMarHWYMBaHMS BCEX TPaHC(HOPMATOPOB, MOJKIIOUEHHBIX KAK K 3alMIAEMOM JMHHMHU, TaK U K
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MpeIbIAYIIUM JIMHUSM, €CJIM OHU OJIHOBPEMEHHO BKJIIOUAIOTCS MO/ HampshKEHHE. Y CIIOBUE OTCTPOUKHU
OTCEUYKU OT OPOCKOB TOKAa HAMAarHUYMBaHUsI TpaHC(HOPMATOPOB UMEET BHI:

IC.O 2 kH z IHo,w.mp' (ll)

rie Z sy — CYMMa HOMHMHAIBHBIX TOKOB BCEX TPaHC(OPMATOPOB, KOTOPBIE MOTYT OJHOBPEMEHHO

BKJIFOUATHCS 1O]] HAPSDKEHHE T10 3aIUIIIAeMOM JTMHUM;
Kn - k03 duIreHT HaAEKHOCTH, 3HAUCHUE KOTOPOTO 3aBUCHUT OT BPEMEHH
cpabarbiBaHus TOKOBO#H oTceuku (KH=5).

B yempoiicmee MP5 necpabamwvieanue menosennou cmynenu npu BTH mpancghopmamopos
Modicem 0becneyusamopcsi:

- aubo ssedenuem neboavwon zaepacku (0,1 ¢), moeoa Kn 6 evipasicenuu (11) moorcem
NPUHUMAMbCA PAGHBLIM 34,

- AU60 nymém UcCnoib308aHus CNeyudaibHo20 nepekidamensd, ¢ NOMOWbIO KOMOPO20
MOXCHO obecnedums npu GKIIOUEHUU TUHUU ABMOMAMUYECKoe YOB0eHUe YCMABKU OMCeYKU No MoKy,
npu 3mom 8 evipadicenuu (11) cnedyem yuumwvieamo auuib nOJIOBUHY CYMMbl HOMUHATILHBIX MOKO8 8CEX
mpancghopmamopos.

[Tpu HEOOXOAMMOCTH MOXKHO HCIIOJIb30BaTh 00a MEPOIPUATHS, T.€. HEOONbIIOE 3aMeJIeHHE U
aBTOMAaTHUYECKOE yJIBOCHUE YCTaBKU 110 TOKY.

Ha nunusx 10 u 6 kB ¢ Tpancgopmaropamu Ha OTBETBIEHHSIX, KOTOPBIE 3aIUIIAIOTCS MIJIaBKUMU
npenoxpanurensimu (Hanpumep, tuna [IKT-10), B ycnouu (10) 3naueHue liyaxe JODKHO COOTBET-
CTBOBaTh TOKY Tpéxdaznoro K3 3a Hanbonee mouiHsM 13 TpanchopmaTopoB. [larnee ciemayer onpenenuThb
BpeMsl IIABJICHUS] BCTABOK IPEIOXpAHUTENIE ATOT0 TpaHchopMaropa mpu pacuetHoM Toke K3, pas-
HOM TOKY cpabaTbIBaHUs OTCEUYKH, BbiOpanHoMy u3 ycnosuii (10) u (11). [nsa yuéra momyckaemoro
CTaHJapTOM pa30poca BPEMSATOKOBBIX XapaKTEpUCTHK IIaBkux npenoxpanuteneit [IKT ciaenyer 3na-
YEHHUE ITOT0 TOKA YMEHbIIUTh Ha 20%: lpac ~ lco/1,2.

Ecmu Bpemst tutaBienust t; < 0,1 ¢, To 0Tcedka ¢ TaKMM TOKOM CpadaThIBaHHUS MOKET OBITh UCIIONb-
30BaHa, HO MpPU YCIIOBHH, YTO 3all[UIllaeMasl JMHUS UMEET YCTPOWMCTBO aBTOMATHYECKOTO MOBTOPHOTO
BkiodyeHus (AIIB). Eciu tn: > 0,1 ¢, TO caeayer aubo yBEIUYUTh TOK cpabaThIBaHUS OTCEYKH J0 Ta-
KOr'o 3HA4eHHs, IPU KOTOPOM OOecIleunBaeTcs paciulaBIeHHe BCTABOK MperoXpaHUTeNnel 10 Mo-
MEHTa OTKJIIOYEHHS 3alluInaeMoi JMHuM (T.e. He Oosee 0,1 ¢), 1160 yBennuuTh Bpems cpabaThIBaHUS OT-
CEUKH.

YCTaBKY 3aIIUT OT MOBHIIIEHHUS TOKA BBOJATCS B YCTPOWCTBO B BHJIE 3HAYCHUH, PACCUNTAHHBIX IO
dopmynam (3) u (4).

UyBCTBHTEIBHOCTh TOKOBBIX OTCEUYEK OIEHHWBAETCA KOAIDPHUIMEHTOM UYYyBCTBUTEIHHO-
CTH, TpeOyeMble 3HauUEHUs KOTOPBIX yKa3aHbl B [1YD, a Takxke NpOTsHKEHHOCTHIO 3alUIAeMOM 4acTH
JUHUM AeKkTponepenaydn. Koo guumeHnT uyBCTBUTENIBHOCTH ONIPEAEIIeTCs 0 BhIpaxeHuto (5).

J1J1s TOKOBBIX OTCEUEK, YCTAaHABIMBAEMbIX HA MOHIKAIOUINX TpaHCPOPMATOpaxX U BHITTOIHSIOMINX
(GYHKIIUM OCHOBHOUM OBICTPOJEHCTBYIONMIEH TOKOBOW 3aIUTHl (MPU OTCYTCTBUH auddepeHnaib-
HOM 3aIUThI), YYBCTBUTEIBHOCTh OIPEAEIAeTCs MO TOKY Hanboiee HeOIaronpusaTHOrO BUja MoBpe-
XKIeHUsI — Kak mpaBuiio, nByxdasznoro K3 na BeiBomax BH Tpancdopmaropa (touka K2 Ha pucynke
10.6) B MUHUMAaNEHOM, HO PEAIbHO BO3MOKHOM PEKUME paObOThI SHEPTOCHCTEMBL. 3HadeHre K03 duiu-
€HTa YyBCTBUTEIBHOCTH JOJKHO OBITH OKoJIo 2,0. Takue ke TpeOoBaHUS CYHMIECTBYIOT JJISI TOKOBBIX
OTce4eK Ha OJIOKax JMHUSA-TpaHCHOopMaTop.

J11st TOKOBBIX OTCeYeK 0e3 BBIIEPKKH BPEMEHH, YCTaHABIMBAEMBIX HA JIMHUIX JJIEKTpOIepeaa-
YU ¥ BBIMOJHSIONUX (YHKIHH JOMOJHHUTENBHBIX 3amuT (pucyHok 10.5), kodgdunnueHT 4yBCcTBU-
TEJIBHOCTHU JI0OJKEeH ObITh 0Kouo 1,2 mpu K3 B MecTe ycTaHOBKM OTCEYKH B HamboJjee OJaronpusiTHOM
10 YCJIOBUIO UyBCTBUTEIILHOCTH PEKUME.

Jns onieHku 3 PEeKTUBHOCTH TOKOBOW OTCEUYKH, YCTAHOBJIEHHOW Ha JIMHUU JJIEKTpoIepeaa-
9H, TOJIE3HO ONPENEIUTh 30HY JEUCTBUS OTCEUKH B MPOILEHTAaX OT BCeW IMHBI JUHHUU. [IpoTsxén-
HOCTB 30HBI JCUCTBHSI OTCEUKH 3aBHCHUT OT XapakTepa U3MEHEHUS PacUeTHBIX 3HAUCHUH TOKa MpHU Tepe-
MmereHnn Touku K3 Bross 3ammumiaemoit auHuu. [1o HeckonbkuM 3HaueHUsIM Toka K3 crpourtcs kpuBas
cnama toka (pucyHok 10.5). Moryr ObITh MOCTPOCHBI ABe KpuBbIe: s Tpéxda3ueix K3 B Makcu-
MaJIbHOM peXuMe paldoThl sHeprocucTeMbl U st aByx(daszueix K3 B MunuMansHoM pexxume. Cremyer
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YUUTBIBATh, UTO MOTPEUIHOCTh TpaHchopMaTopa TOKa He JoKHA npeBbimath 10%, ¢ yBenuueHueM mo-
TPEIIHOCTH TPaHC(HOPMATOPOB TOKA 30HA ACUCTBUS OTCEYKU YMEHBIIIACTCS.

10.2.2 Orceuka ¢ BbIIepPKKOH BpeMeHH Ha JIMHHUSAX dJIeKTponepeIaun

Hebounbiias BblIep:Kka BpeMEHHU MO3BOJISIET 3aJepkKaTh cpadaThIBaHHE OTCEUYKH MOCIETYHOIIeH
muaun (JI1 Ha pucynke 10.5) npu K3 na npensinymeit auaun JI2 muist Toro, ytoObl ycmena cpadoTarh
MTHOBEHHAsl OTCEYKa MOBPESKAEHHOW uHUHM JI2. st oTcedku ¢ HeOOJBIION BBIACPIKKOW BPEMEHH
MO>KHO BbIOpaTh 3HAUYMTENIbHO MEHbIIEE 3HAUCHUE TOKA CpabaThIBaHUS MO CPABHEHMIO C TOKOM Cpa-
0aThIBaHNSI MTHOBEHHOM OTCEYKH 110 HECKOJIbKUM MIPUYHHAM.

Bbinepxka BpeMeHH OTCEUKH PAaCCUMTHIBACTCS CIIEAYIOIIUM 00pa3oM:

tC?(TOB) = tcs’(ro) +At, (12)
7€ 1570y - BpEMs cpabaThiBaHKsA OTCEYKU O€3 BHIIEPKKM BPEMEHH,

Al - CTyIIEHBb CEJIEKTUBHOCTH.

Tok cpabarbiBanus 1o BeipaxkeHuto (10) BeIOMpaeTcst U3 yCIOBUs OTCTPOKH OT ToKoB pu K3 B
Oosiee ynan€HHBIX TOYKax, Harpumep npu K3 B KOHIE 30HBI JEWCTBUS MTHOBEHHOM OTCEUKU HpEIbIAy-
meit muanmn JI2 (pucyHok 5), mpu K3 3a tpancdopmaTopom npuéMHON MOACTAaHIUN WU TPaHCHOPMATO-
POM Ha OTBETBJICHUH 3aLIMIIAEMON JIMHUU, UMEs B BUy, YTO TpaHC(HOPMATOPbI 000PYI0BaHbI OBICTPO-
JNEUCTBYIONIMMHU 3amuTaMu. MOXHO BBIOMpATh TOK cpadaThbIBaHUs OTCEYKU C BBLIEPIKKOM BPEMEHHU Ha
NOCNEAYIOIIEH JMHUU IO BBIPAXKEHUIO (2), T.e. MO YCIOBHUIO COIJIACOBAaHUS YYBCTBUTEIBHOCTU C
MTHOBEHHOM OTCEYKOW Ha IpeAblaynieil JuHuu. [Ipumep KapThl CEIEKTUBHOCTH NMPUBEAEH HA PUCYHKE

10.7.
O —= = =
1> | g 1>

A 1> B I> B 1>
I=> : I=> I [=>
" I
I>
4 _— - -
r - LAt
I ! I
| I> ,
I3 | 0l5c .
0c 1 At ]
T
A Iny b Iny B Iy

Pucynok 10.7 — PacyeTHas cxema 1 KapTa CeJIEKTUBHOCTH CTYNEHUYATHIX TOKOBBIX 3aIUT JIMHUH

Kax BumHO u3 pucynka 10.7, UMEHHO CpeIHsIsl CTYIEHb TPEXCTYIIEHYATON TOKOBOM 3amuThl (1>>)
MOKET 3HAUUTENIBHO YCKOPUTH OTKItoueHne K3 Ha nuHum.

B nononHeHue K 3TOMY HYXHO OTMETHUTh, YTO JUIsl OTCEUEK C 3aMeaJIeHueM He TpelOyeTcs
BBINOJIHEHUs yciaoBus (11) oTcTpoiiku oTceYkH OT OPOCKOB TOKa HaMarHWYMBaHHS TpaHchopmaro-
POB, TIOCKOJIBKY 3TH TOKH OBICTpO 3aTyxaroT. Ha nuHusIX ¢ Tpancgopmaropamu Ha OTBETBIEHUSX MPHU
BBIMIOJTHEHUH 3alUTHl TPaHC(POPMATOPOB C TMOMOILIBIO IUIABKUX MpeloXpaHUTeNed (Hampumep, THUIA
[IKT-10 nu [ICH-35) u npu K3 B TpancdopmaTope ceneKTHBHOCTh MEXY IJIaBKUMHU MPEIOXPAHUTENS-
MH U TOKOBOH OTCEUKOM MUTAaroIIel JMHUM MOKHO 00ecrieunTh Oaroaps 3aMeIjIeHnIo AeHCTBUS OTCey-
KH.
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10.3 IIpumep pacuera ycTaBok AJsi HanpaBjaenHoi MT3 ¢ 3aBucumoii Bpems-

TOKOBOH XapaKTEePUCTUKOMN

TpeOyercst paccunTaTh YCTaBKH JUIS HAPABJICHHOH 3aIUTHI, YCTAHOBJIEHHON Ha MOACTaHIUH B
(pucynok 10.7), wumeromieil ABYXCTOpOHHee mNHTaHHE. MakcuManbHbI paboyuii TOK MOACTaH-
1y | =100 A. CBs13p MEXIy MCTOYHHKAMU NMUTAHUS U MOJCTAHIMEH OCYIIECTBIISIETCS BO3JIYII-

pab.maxc
HBIMHU JIMHUSMH JJICKTpOIepeaad, UCIoJHEHHBIMU npoBogaamMu Mapku AC-70/11 co ciaeayrommmu ma-
pameTrpamu:

-ylleJIbHOE aKTUBHOE CONpOTHBIIeHKE npoBoja I, = 0,468 Om/km;

-yZleJIbHO€ MHIYKTHBHOE COIIPOTUBIIEeHUE mpoBoaa X, = 0,378 Om/km.
PaccuuThiBaeTcst TOk cpabarbiBanus 1j1s1 HarpaBiaeHHOH MT3:

Ky - Kesn 11-1,2
=t By 2 0f100=139A
C.3 kB pad.m 0’95
Bribupaetcst Bpemst cpabatbiBanus 3amuThl ist MT3 ¢ 3aBUCHMOI BpeMATOKOBOM XapakTepu-

CTUKOMH:

10k
CP _Iﬂ_061
ICP ’

rae K — ko3 GuIueHT, XapaKTepru3yomnil BUI 3aBUCUMOM XapaKTePUCTHKU (IPUHUMAET 3Ha4eHHs oT
10 4000);
|, — BXOIHOU (pa3HBINA TOK YCTPOUCTBA;

|, — BeIMYMHA TOKA yCTaBKU 3aBUCMMOM OT TOKa cTynenu MT3.

rae K, — koaddunmeHt cxemsr,
Nt — KO3 PHUIKEHT TpaHchopMalK TpaHchopMaTopa TOKa.
3a pacyeTHBIM TOK Yepe3 3almUTy MPUHUMACTCS MaKCHMalbHOE 3HaueHue Toka mpu K3 B
Hayvane npeasiaymeit nuauu Ab (230 A). Takum obpazom:

l ..=230 A

pacu

Bpewms cpabarbiBanus 3ammtel Ab npu K3 B Havane 3ammmaemoit TuHUM (| mae=230A) onpene-
JseTCsl 1o TUIoBOM Xapakrepuctuke pene PT-80 paBHbM tc...1=0,65 c.
[Mpurnmas At=0,5 ¢, momrygaem, 4ro s ycrporictBa MP5 te;2 =0,65 + 0,5= 1,15 ¢ nipu

Ipaca = 230 A.
B cootBercTBHU ¢ (7a) paccunThiBaeTcss K0dGUIHEHT K 115 XapakTepucTUKH 3amuThl bB:
I acuy
t,o( I” -0,6) 115.10°- (@ -0,6)
k — .32 — 139 =121
10 10

Y CTOUTCS BPEMITOKOBAsI XapaKTepUCTHKa ycTporcTBa MP5 (cM. pucynok 10.7a).
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Pucynok 10.7a - [Ipumep cornacoBaHusi XapaKTepUCTUK ycTpoicTBa MP5 u arickoBoro
unaykuuonHoro pene PT-80 mist HanpaBnennoit MT3

OrnpenensieTcst yroia MaKCUMaJIbHON YyBCTBUTEIILHOCTH:

Py =360—¢,

X X 0,378
rie =arctg—L =arct T arctg— =39° - yros IuHUH.
G =88R T, 90,268 7

@y =360— @, =360—39=321°

10.4 IIpumepsl pacyera padouuXx YCTABOK CTYNEHYATHIX TOKOBBIX 3AaIIUT JUHUHA OT MeikK-
ay¢asubix K3

Cayuaii 1. Ha npeapinymieit (Hrkectosieit) muaun JI1 ycraHoBeHa 3alyTa ¢ WHAYKIIMOHHBIM perie
PT-80 ¢ oOpaTHO3aBHCHMO¥ BpEeMATOKOBOH XapakTeprcTukoi (prucyHok 10.8) ¢ n3BecTHBIME yCTaBKaMH, a Ha
nocyeayronel (BbILECTOsIIEH) JIMHUM 2 HaZo BbIOpaTh OOpaTHO3aBUCHUMYIO XapakTepucTuky MT3.
[Ipeanonoxum, 4To TOK cpabaThIBaHUS 3alUTHI 2 yXe BbIOpaH 1o ycnosusM (1), (2) u (5) u paBeH, Hanpu-
Mmep, 120 A (mepBUYHBIX).
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Pucynok 10.8 — Ilpumep cormnacoBaHus XapakTepHCTHK ycTpoiictBa MP5 1 nnuckoBoro
uHyknuonHoro pene PT-80

3a pacyeTHBIN TOK Yepe3 3aluTy 2 NPUHUMAETCA CyMMa TOKOB: MAKCHMAJIbHOE 3HAUYE€HUE TO-
ka npu K3 B Havane npensiaymeit munun 1 (200 A) mimroc TOK Harpy3Kd HETOBPEKIEHHBIX MPEIbITY-
X uHui (20 A). Takum o6pazom:
I ..=200+20=220 A

pacu
Bpewmst cpabateiBanus 3amutsl 1 mpu K3 B Havasne 3amuiaemoi TUHUH (| mac= 200A) ompenersi-
eTcs 1o TunoBoil xapakrepuctuke pene PT-80 paBHbIM tc.51=0,8 ¢ (pucynok 10.8). [Ipunumas At = 0,5 c,
noxryqaem, 9to st yerpoiictBa MPS te;2 = 0,8 + 0,5= 1,3 ¢ iput lpacy = 220 A.
Bribupaercs ko dunment K 1 xapakTepUCTUKH 3alIUTHl 2 B COOTBETCTBUU C POPMYIIOH

(7a):
| e 220
tc.32 ( Ip _016) 1,3103 (7_016)
— .32 — 120 =160
10 10
ITo 3aBucumMocTH (7a) CTPOUM BPEMSATOKOBYIO XapakTepucTuky MP.
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Cayuail 2 omyaercs OT npenpiayuero ciaydas 1 tem, uro B pene PT-80 3amutel 1 BBeneHa B
neiicTBue "oTceuka" - AIEKTPOMArHUTHBIN IEMEHT MIHOBEHHOTO aeiictBus (I>>) ¢ Tokom cpabaThl-
BaHMS, B 2 pa3a OOJBIINM, YEM TOK CpabaThIBaHUsI MHIYKITMOHHOTO 31eMeHTa (lc.o=160 A)
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Pucynoxk 10.9 — IIpumep cornmacoBanus xapakreprctuk MPS u pere PT-80 ¢ ucrions3oBanmem "otced-

K1

XapaxTepucTrKa 3amuThl | mokazana Ha pucynke 10.9.
Omnpenensiem Bpems cpadbatbiBanust M T3 3amutsl 2 Mo YCIOBHIO:

tes2 =tes1tAt=0,9+ 0,5= 1,4 c,

rae tcs1 - Bpemst cpabareiBanus 3amuThl 1 pu Toke K3, paBHOM TOKY
cpabaTbiBanus otceuku B pesie PT-80, .e. 160 A (pucyHok 10.9).
Koaddurment k onpenensiercs mo dpopmyre (7a):

TC])\II’I]IEL’I 3AIIIUThI

I acy
L2 -(%—0,6) 1,4-10° -(M—o,a)
k — C.32 — 120 — 126
10 10
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Jlns cpaBHEHHs MOKa3aHa XapaKTEPUCTHUKA 3aIUThI 2 U3 MPeIbIAyLEero ciryyas 1, KoTopas uier He-
CKOJIBKO BBIIIIE (INTPUXITYHKTHPHAs KpuBast 2'). CHIKeHHEe BpeMeHU cpalbaThIBaHMs TOCIISTYIOIIEH 3aIliThI 2
JOCTATHYTO B JJAHHOM CJTydae Onarofapsi Hammuuio otcedku ¢ teo = 0 ¢ y mpeapiaymeit 3ammtel 1. Ho emé
Oornee 3HAYUTETHLHOE CHIDKEHHE BPEMEHM cpalaThIBaHHS 3alIUTHI 2 JOCTUTAETCs MMOCTPOCHHEM ABYX WU
TPEXCTYNEHYATON TOKOBOM 3aIIIUTHI.

Bribupaem Tok cpabarbiBaHMs ST OTCEUKU |>> 3amuThl 2 M0 ycIoBHIO (2) COIacOBaHUS C OT-
CEUKOM 3aIUTHI 1:

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

ITpu BBIOpaHHOM TOKE CpabaThIBaHUS OTCEUKA 2 OKA3bIBAECTCS] HEAOCTATOYHO HA/IEKHO OTCTPOESHHON

ot K3 B Hauase npeapiymen auauu JI1:

c.02

k, = L = 234 =117
I, 200

OO0bIuHO cunTaercss fgoctatoudbiM ky>1,2. TlosTroMy crenyer BBECTH HEOOJBINOE 3aMe/ICHHUE

JIEACTBUS ATOM OTCEUKH, BHIOPAB IO BBIPAKEHUIO (8):
tco2 = teo + At =0+(0,2+0,3) = (0,2 +0,3) ¢

B ycrpoiictee MP5 umeercs emé omHa orceuka 1>>>, s KOTOpO# ciieayeT BBIOpaTh TOK cpada-

TBIBAHUSA 110 YCJIOBHIO OTCTPOMKHU OT MakcuMasibHOro Toka K3 Ha JI1:
lc.03> Ku “lemaxe = 1,3 - 200 =260 A

XapaxkTepUCTUKH 3alUT MoKa3aHbl Ha pucyHke 10.9.

Cayuaii 3: Ha nurtaroreM arnemente 2 (pucyHok 10.10) ycranoBneHa MakcUManbHas TOKOBAs 3aIlIUTa C
HE3aBUCUMOM XapaKTEepUCTUKOM ¢ 3aaHHbIMU ycTaBkamu: 600 A (mepBuuHbIX), 1 C.

Heo6xonumo BeiOpath oOpaTHO3aBHCUMYIO Xapaktepuctuky MT3 ycrpoiictea MP Ha nipeabiay-
et (Hmxecroseil) auaun JI1, kotopas obecneunBaia Obl HEOOXOAUMYIO CENEKTUBHOCTh € 3aILUTON
MUTAIOIIETO (BBIIECTOSIIIET0) 3JIeMEHTa 2.

CrymieHb CeIeKTUBHOCTH Al MEXIy XapaKTepucTUKaMu 3aimuT 2 u | qoimkHa o0ecreunBaThes
npu Toke K3, paBHOM TOKYy cpabaThiBaHUS BBIIIECTOSIICH 3alIUTHl 2 MUHYC TOK Harpy3Kd HEMOBpe-
XKIeHHBIX 21eMeHToB (puc. 10): Ik = 600 - 200 = 400 A.

Bpewms cpabGaTteiBanus 3anuThl 1 ipu 3ToM Toke K3 BeIOMpaeTcs mo yCIOBHIO CENEKTHBHOCTU:

t.,,=t.,—-At=1-03=0,7¢c
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Pucynok 10.10 — IIpumep cornacoBanusi 0OpaTHO3aBUCUMOM XapaKTepUCTUKH ycTpoiictBa MP 1 Hesa-
BHCHUMOM XapakTepucTUK MT3 mocieayromero sjIeMeHTa

[Ipennonoxum, 4To TOK cpabaTbiBaHUs 3amuThl 1 He 6onee 125 A. Jlns Hee ompenensercs
no popmyie (7a) koapdurmeHt K:

I acy
to2( I” -06) o07.10° (@—0,6)
k= c.32 — 1 5 =182
10 10

Kpusas 1 mocrpoena Ha pucynke 10.10.

VY4er BIUSHHS HATPY3KU OYE€Hb BAXKEH JJIs1 00ECTIeUeHHsI CENIEKTUBHON padOThI 3allIUT ¢ 0OpaTHO-
3aBHCHMBIMH BPEMSTOKOBBIMH XapaKTEPUCTUKAMU, TaK KaK BpeMs cpabaThIBAHUS YTHX 3aIUT 3aBUCHT OT
3HAYEHHSI TIPOXOAAIIETO ToKa. Eciu Obl MbI HE Y4JIM BIUSHUE TOKA HATPY3KH HETOBPEKICHHBIX JIMHUN
(200 A B 3TOM TIpUMEpE), TO MOTJIH ObI OITMOOYHO BHIOPATh KOHTPOJBbHYIO TOUKY ¢ mapamerpamu 0,7
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c u 600 A 1 mocTpouth Xapaktepuctuky 1' (mrpuxoBas auausS Ha pucyHke 10.10). Ognako mpu Toke
K3, paBaom 600 A, koraa npuxoauT B IecTBHUE 3amuTa 2 U cpabaTeiBaeT yepe3 1 ¢, yepes 3amury 1
npoxoaut He 600 A, a (600 - 200) A, T.e. 400 A. TIpu 5TOM TOKE BpeMsi cpabaThIBaHUS 3aIIUTHI 1 C
omnO0oYHO BhIOpaHHON xapaktepuctukoil 1' Oyzer Gonee 1,1 ¢, m 3ammra MONPOCTYy HE yCHEeT
cpaboTarh paHbIlle, YeM 3amuTa 2 (BBIIICCTOSINAS ).

10.5 PexkoMeHaauMu M0 PacyéTy yCTABOK 3aIlMTHI OT 3aMbIKAHUI HA 3eMJTIO

B snextpuueckux cersax 6-35 kB, paGoraomux ¢ M30JIUPOBAHHON HEHTpaAJbIO, 3HAYCHUS
TOKOB oxHo(da3zHoro 3ambikanus Ha 3emito (O33) neBenmuku. OmHako O33 mpeacTaBisioT OOJIBITYIO
OIAaCHOCTH JJIs1 000PYIOBaHUS FIEKTPUUECKUX CeTel U A HaxoAsmuxcs Boau3u mecta O33 mroaeit
U KUBOTHBIX. B cBs3u ¢ »TuM I[lpaBuina TexXHUUECKON 3KCIUTyaTallMM 3JIEKTPUUYECKUX CTAHLMH U ce-
Tel TpeOYIOT B OJTHUX CIy4yasx OBICTPO aBTOMAaTHuYecKH oTkiovarh 033, a B Ipyrux - HEMEUJICHHO
IPUCTYNATh K ONpesesieHuto npucoeanHenus ¢ O33 u 3aTeM OTKIII0YATh €ro.

10.5.1 TpeOoBaHus K 3alMTaM OT 3aMbIKAHM HA 3eMJII0 B ceTsix 6-35 kB

B n1100b1X pexkumax paboThl HEUTpanu aomyckaercs neiictBue 3amuT oT O33 TONbKO Ha CUTHA,
3a HCKIIFOYCHUEM TEeX DJICKTPOYCTAHOBOK, KOTOPHIE MUTAIOT TOPPOpa3pabOTKH, Kapbephl, MAXThI, CTPOU-
TeJbHbIE MeXaHU3MbI U T.1. Ha Takux o6bekTax O33 cOmpoBOXKIAIOTCS BHICOKMMHU HAMPSIKEHUSIMU
MPUKOCHOBEHHS M IAroBbIMHU HANPSHKCHUSIMU, KOTOPBIC MOTYT OBITh MPUYMHONW HECYACTHBIX CITyJacB.
[TosToMy noKHA BBIONHSTHCS cenekThBHas 3amuTa oT O33 ¢ AelicTBUEM Ha OTKIIIOUEHHE TOBPEXKICH-
HOTO MPUCOCTUHEHUS 0€3 BBIICPIKKH BPEMCHHU M CIIIe JIOTIOTHUTEIbHAS PE3epPBHAS 3alIUTa, OTKIIOYAI0-
1asi BCE MCTOYHUKH MUTaHUS (BBOBI) ITOICTAHIIMN ¢ HEOOIbION 3aaepxkKkoi (okoio 0,5 ¢).

[Tpu neficTBUM 3aIlIUTHI HA CUTHAJ MEPCOHAN 005S3aH HEMEIJICHHO MPHUCTYIHUTHh K OMPEIEICHUIO
npucoenuHenus ¢ O33. [Ipu Hanu4YMK CeeKTUBHOM 3aIIUTHI HA JIMHUAX 3TO BBIMOIHIETCS MO MOKA3aHU-
SIM CHTHAJIBHBIX 3JIEMEHTOB, a MPU OTCYTCTBUU CEJIICKTHBHOW 3aIIUTHI - ITyTEM MOOYEPEIHOTO KPaTKO-
BPEMEHHOT'0 OTKJIFOUEHHS M BKITIOUCHUSI IMHUI U (PUKCAIUU TIPU STOM HAlpsHKEHUS HyJIEBOM MOCTeIoBa-
TEBHOCTH.

Takum oOpazom, 3amuTtel 0T O33 MOMKHBI yJOBIETBOPATH OCHOBHBIM TPEOOBAaHUSM, KOTOPBIC
MIPENBSBISAIOTCA KO BCEM YCTPONMCTBAM PEJICHHON 3aIIUTHI:

CEeNEeKTUBHOCTD,

- ObIcTpoaelicTBUE (0COOCHHO MpU HE0OXoauMocTu oTkioueHust 033),

- YYBCTBUTEIHHOCTD,

- HAJICKHOCTb.

Hapsiny ¢ 3TuM npenbsBisitoTess TpeOOBaHMS, XapaKTEePHbIE A1 COBPEMEHHBIX MHUKPOIPOIECCOP-
HBIX 3aIUT (CaMOJIUArHOCTHKA, 3allOMUHAHHE COOBITHH, MUCTAHIMOHHOE IOJydeHHe HH(OpMAIMUA U

ap.).

B ycrpoiictBe MPS peannzoBaHbl YeThIpe CTYNEHHU 3alllUTHI OT 3aMbIKaHMH Ha 3€MJII0, KOTOpbIE
MOT'YT cpabaThIBaTh M0 U3MEPEHHOMY WJIM PACCUUTAHHOMY TOKY HYJIEBOW MOCIIEA0BATEIbHOCTH OCHOBHOM
4yacToThl. Bce CTymeHn MMEIOT He3aBUCHMYIO BPEMSITOKOBYIO XapaKTEPUCTHKY, BO3MOXKHOCTh IyCKa IO
HaINpPsDKEHUIO U BO3MOYKHOCTD OJIOKMPOBKH OT BHEITHETO TUCKPETHOTO CUTHAIA.

TokoBas 3amura, pearupyronias Ha AefCTByOIIee 3HaU€HHE MTOJIHOTO TOKa HYJIEBOU MOCie10Ba-
TEBHOCTH MPOMBITIIIEHHOH YacToThI (3lo), mprmMeHsieTcs B ceTsx 6-35 kB, paboTaromux B pexxume "M30-
JIMpOBaHHAas HEUTpalp'" U B pexxnme "HelTpainb, 3a3eMiIeHHas yepe3 pe3ucTop.

Br100p ycTaBKH 3allIMThI OT 3aMBIKAHUI HA 3€MJTIO TIPOM3BOIUTCS 10 CIEAYIOLIUM COOOPAKEHUSIM:

a) 1o ycJIOBHIO HecpaOaThIBaHus NpH BHeIHeM O33:

I., >kl

— €MKOCTHOM TOK 3aMBIKaHHS Ha 3EMIIIO KOHKPETHOT'O (bl/l,uepa;

(13)

C.puo.maxc?

rae |

C.cpuo.maxc
ki — ko3 pUIMEeHT HaIe)KHOCTH (PUHUMAETCS PaBHBIM 1,5 [UIs 3alUTHI HMEIOIIEH BBIICPIK-

Ky BpemeHu nopska 0,3 cex u Ooinee).
Ecnu tpeOyercs HyneBasi BbIACpKKA BpeMeHH, TO Ky TOJDKeH OBITh yBeNnHueH 110 3-4 s OT-
CTPOMKHM OT OpOCKa €MKOCTHOIO TOKa B IEPEXOJHOM PEXHUME 3aMblKaHus Ha 3eminto. ITockonbky B
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OOJIBIITMHCTBE CITyYaeB 3allWTa JCHCTBYET HA CHTHAI, IIeJIecO00pa3HO BBECTH BBIICPKKY BPEMEHH, YTO-
6131 HC NOHWXATb YYBCTBUTCIIbHOCTL 3allIUTHI.
0) 10 YCJIOBHIO CpabaThIBaHUS (4yBCTBUTEIHHOCTH):

I C
Ky =~ z (14)
C.3
KoaddunmeHnt uyBcTBUTENLHOCTH Ky TOJDKEH OBITH OOJIbINE JIMOO paBeH 1,25 miis kaOelbHBIX ce-
Tel, 1,5 ans Bo3aymHeix u 2,0 uist 3amut ot O33 ABUrartesneii ¢ AeCTBUEM Ha OTKIIIOUCHUE.
YcraBka BBOAMMAS B YCTPOMCTBO PaCCUMTHIBACTCS:
- JUTst UI3MEPEHHOT0 TOKA 10 HYJICBOMY KaHATY:

I _ I C.3.
ver | )
Hy *Krrap

rae lu, - HOMUHAIBHBIM TOK YeTBEPTOrO U3MEPUTEIBLHOIO TOKOBOIrO BXoja (1 mm 5 A);
Krr = K03 duuenT tpancdopmannu tpanchopmMaTopa TOKa HyJIeBOR

IIOCICI0BATCIBbHOCTH.
- AJIA paC‘IéTHOI‘O TOKa HyJIeBOI>'I oCJIICA0OBATCIIBHOCTH .

I _ I C.3.
ycr — 3] !
HOM.TT

rae | oy 77 - HOMMHAIIBHBIN IIEPBUYHBIN TOK (a3HOro TpaHchopMaTopa TOKa.

HecmoTps Ha MeHblIee BiIMsSHHE Opocka eMKOCTHOIO TOKa Ha paboTy HM(POBBIX pene Mmpu
BHemrHuX 033, He Bcerga BO3MOXHO O0CCIEUYHTh CEJICKTHBHOCTH (M30MpAaTEeIIbHOCTH) HEHa-
IIPaBJIEHHON 3alIUThHl B CETH C M30JIMPOBAHHOM HEHTpasIbl0, OCOOCHHO B CETSX ¢ HeCTaOMJIbHOW mep-
BUYHOU CXEMOH CETH U, CJIEI0BATENIbHO, IEPUOJNYECKU M3MEHSIOIIMMUCS 3HaUYEHUSIMU COOCTBEHHBIX
€MKOCTHBIX TOKOB OT/AEJIbHBIX (PUIEpOB M CYMMAapHOIO €MKOCTHOT'O TOKA, a TAK)KE B CETH C MaJIbIM KO-
nuuectBoM ¢uaepos. IIpu pezoHaHcHON HacTpolKe Ayroracsiieil KaTyllKyi JaHHbIM IPUHIUI BbIIOJI-
HeHMd 3anmThl 0T O33 BooOIe He MOXET ObITh UCNOJIb30BaH. HEBO3MOXKHO 00€CTIeUnTh CEIEKTUBHYIO
(u30uparenbHyI0) paboTy TOro THIA 3alUTHI B CETAX C NapauieabHo pabotaromumu ¢puaepamu 6(10)
kB u B cetsix ¢ eme 6osnee cnoxHON KOH(UTypanuuei.

Jns cerell ¢ KOMIIEHCUPOBAHHOW HEUTPAJIBIO BBINICYKA3aHHBIN MPHUHIMII HE TOAMTCS, TaK KaK
BEJIMYMHA TOKA Ha MOBPEXIEHHON JTMHUU MOXET ObITh MEHbIIIE, YeEM Ha HETOBPEXKIEHHOM, a HaIrlpaBJie-
HHUE ITOr0 TOKa MOKET ObITh KAKUM YroJHo. [lJis HUX ucCnosb3yeTcs TOT (akT, YTO PEaKTop B HEUTpaiu
KOMIIEHCUPYET TOJIBKO OCHOBHYIO TapMOHHUKY TOKa, a BBICHIME TaPMOHUKH OCTarOTCs. BennumHa Toka
BBICIIMX TAPMOHHUK HE NOCTOSIHHA, a 3aBHUCUT OT CXEMbl CETH, TOKA HArpy3KH, YPOBHS HalpsDKEHUS Ha
IIMHAX, T03TOMY BEJIMYMHA TOKA B 3allUTe KojeOieTcs u, B o0IeM ciiydae, OlleHKa YyBCTBUTEIbHOCTH
3aIUTHI TI0 a0COTIOTHOMY 3aMepy TOKa HEBO3MOKHA. YacTo €IMHCTBEHHBIM METOJIOM HACTPOUKH TaKOM
3aILUTHI SIBJISIETCA OIBIT 3aMBbIKaHUS Ha 3€MJIIO, IIPH KOTOPOM OIPEAEISAIOTCS BEIUYMHBI TOKOB BBICIINX
TapMOHMK Ha TMOBPEXJIEHHOM U HEMOBpPEXAeHHbIX ¢uaepax. Hanbonpmmit 3¢dext npu npuMeHeHUn
METO/a BBICUIMX TapMOHMK, JJa€T MPUHIIMII CPAaBHEHUS BEJIWYHMHBI Toka Ha (uaepax. Ero mMoxHo opra-
HU30BaTh HA MOJICTAHIIMOHHOM YpOBHE yrpaBiieHus. B 10060M ciyyae BelMYMHa TOKA BBICIIMX rapMo-
HUK Ha MOBPEXJICHHOM (uiepe Oobliie, 4eM Ha HEMOBPEKICHHOM.

BennunHa ycTaBKM 3alIUTHI OT MOBBIIIEHUS TOKA BBICHIEH FApMOHUKH MOXET ObITh pacCuhTaHa
CIIEAYIOIINM 00pazoMm:

T U rism

yem. H I ! (15)
HOM
rae kn — koapdurment vanéxunoctu (ku=3-3,5);
IrmsM  — TOK BbICHIEH TapMOHUKH, W3MEPEHHBII B MecTe YCTaHOBKM 3alllUThl, B
HOPMaJIbHOM PCIKUMC.
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10.5.2 PacuyéT ycTaBOK HANmpaBJIEeHHOM 3aIUTHI OT 3aMbIKAHM I HA 3eMJII0 B ceTsX 6-35 kB

10.5.2.1 Boi6op yriia MaKCMMaJIbHOWH YyBCTBUTEJIbHOCTH

JI1s 3a1UT HYJIEBOM I1OCIIEN0BATEIBHOCTH, PEarupyOIIUX KaKk Ha aKTUBHYIO, TaK U Ha €MKOCT-
HYIO COCTAaBIISIIOIIME TOKOB 3aMbBIKAHHS Ha 3€MIII0, YIOJ MaKCHMAaJIbHON YYBCTBHTEIBHOCTH Qyy = 45°
(pucynok 10.11).

JJist 3a1UT HYJIEBOW MOCIIEI0BATEILHOCTH, PEarnpyIONIMX HAa aKTUBHYIO COCTABIISIONIYI0 TOKOB
3aMBIKaHHS Ha 3€MJTI0, YTOJI MAKCUMAIIbHOW YyBCTBUTEIBHOCTH Py = 0°.

K LWMMHAM

—_’\'SOHG
~HeWwIBCTBMNTE/IbHOCTHU

&

OT WUNH ™

I0 <Ind

Pucynok 10.11 — 3oHa cpabaThIBaHMs HAITPABICHHOM 3aIIUTHI OT 3aMBIKaHUI Ha 3€MITIO.

10.5.2.2 BpiOop ycTaBKH 110 TOKY cpadaTbIBaHUSs
MuHMMaNbHBIM TOK cpabaThIBaHUS HANpaBJIEHHBIX TOKOBBIX 3alllUT HE TpeOyeTcs OTCTpauBaTh
OT €MKOCTHOTO TOKa 3aIlMIIAeMOr0 MPUCOCAMHEHUS MPH BHEIIHEM 3aMBbIKaHWU Ha 3eMiro. Ero Hamo

OTCTpanBaATb OT CYMMApHOTO MAKCUMAJIbHOT'O TOKa HeOalaHca |”6, KOTOpBIfI MOZKCT IIPOTCKATH IO pac-

CMaTpUBAaEMOMY YCTPOICTBY 3amiuThl pHu BHemHEM O33 U BEKTOpP KOTOPOrO MOKET PacIoiaraThCs B
Ipezenax 30Hbl cpadaThIBAHUS 3AIIUTHI:
I (16)

rie ki — koadduiuenT 3anaca, 3HaueHUE KOTOPOr0 MOKHO IPUHATH PaBHBIM 1,1-1,15.

OTCTPOUTBCST OT AKCTPEMATBHBIX HEOATaHCOB, BOSHUKAIOIINX, HAPUMEp, MIPU ABICHUSAX (ep-
pOpe30oHaHca, KaK MpaBUJIO, HE YAAeTCs, HO OT «PsAIOBBIX» HEOAIaHCOB OTCTPOUTHCS HEOOXOIUMO.
CIO>XXHOCTH B TOM, YTO B ITPOIIECCE MPOEKTUPOBAHUS 3aIIUTHI OOBIYHO HET JOCTATOYHOIN MH(pOpMAINN
IJIS. BBIYMCJIEHHSI HEKOTOPBIX COCTABISIOIIMX CYyMMapHOro HebalaHca U ONpedessTh TOK HeOalaHca
Jarie MPUXOIUTCS YKe B IPOIecce IKCIUTyaTalluy, KOTAa HeoOXoqumMasi HH(POPMAIHs JOCTYITHA.

B nporecce npoeKkTHpOBaHUs 3aIUTHI MOXKHO UCXOJUTh U3 00PAaTHOrO: 00ecredeHust He00X0-
JMMOW YyBCTBUTEIBLHOCTH:

K -1

camin T w 'no !

I !
— c3
Ic3 min — 1 (17)
q
rie ky — Hopmupyembiii K03 duiineHt ayscTBuTeabHoCTH (ke = 1,5-2);
||, — cymmapHBIil MUHIMaIIbHBII €MKOCTHBII TOK CETH 32 BEIYETOM

CMKOCTHOI'O TOKa 3allIUIIacMoro nNpuCoCANHCHUA B p€aJiIbHOM
MUHHUMAJIBHOM)» PCIKUMC CCTH.
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B nmporecce axcmmyaramuy npugercs yoenuTbesi B TOM, 4TO BBIOpaHHOE 10 ycioButo (17) 3Ha-

yeHue | .., COOTBETCTBYET Takke ycioBuio (16), T.e. 3ammra He cpabOTaeT N3MHUIIHE PH BHEITHUX

3aMBIKaHUAX HA 3€MJIIO OT PEAJIbHO CYIIECTBYIOIIUX B CETH HEOATAHCOB.

[Ipu pacyere ycTaBOK 3alIuThl BO3IYIIHOW JIMHHH, Kpome coOnoaeHus ycioBuit (16), (17),
HEOO0XO/IMMO PacCYUTaTh MAaKCHUMAJIbHOE MEPEXOJHOE CONpOTHUBICHHE Rrgp, Mpu KOTOpOM 3amura Oy-
JIeT CIocOoOHa OTKJIIOYHUTH 3aMbIKaHHWE Ha 3€MIII0 U IIPOBEPHUTH, COOTBETCTBYIOT JIM OHU YCJIOBUSAM JKC-
ryarauuu. JKemnarenbHo, 4ToOBI 3amIuTa ObUIa CIIOCOOHA «YYyBCTBOBAThY 3aMBIKAHHE HA 3€MIIIO Yepe3
MEePEeXO0HOE COMPOTUBIIEHUE MopsiKa 3—5 KOM.

10.5.2.3 Bpi6op ycTaBKH MO0 HANPSIZKEHUIO CPAOATHIBAHUS 3aIIIUTHI

OnbIT OKa3bIBaeT, 4TO HeOaTaHC M0 HAPSHXKEHUIO HYJIEBOM MOCIeI0BaTEIbHOCTH YPE3BbIYANHO
penko (mpu orcyrcTBuM (heppope3oHaHca) mpeBblaeT 3HadeHue 2,5 B. B cBs3M ¢ 3TUM MOXHO MpH-
HATh Ucsmin = (5...7,5) B. Ilpu 3ToM cineayer umMeTh B BUIY, YTO yCTpOocTBO MP Oyner 4yBCTBUTEb-
Hee CTaHJapPTHBIX yCTPoCTB curHanu3auuu 1o 3Uo, umeronux ycraBky nopsaka 20 B. T.e., nanpumep,
pu cpabateiBaHuM ycTpoiictBa MP5S Ha curnan, ycTpoicTBO CUTHAIM3AI[MH MOXET U HE CpadoTaTh.

10.6 PexomeHaanuu Mo pacyéTy yCTaBOK 3alIMTHI OT NMOBBIIIEHHS TOKA 00paTHOM mocJe-
A0BATEIbHOCTH

VYerpoiictBo MPS nMeer aBe cTyneHU ¢ HE3aBUCUMBIMM BbIIEpKKaMu BpeMeHH. Kaxnas cTy-
MIEHb UMEET BO3MOKHOCTh OJIOKMPOBKM OT BHEIIHETO JUCKPETHOrO CUTHaja (IycKa OT MHBEPCHOTO
CUTHaJa), MycKa M0 HAMpsHKEHUI0 00paTHOM MOCIeI0BaTEIbHOCTH.

[ToBblIlIEHHBIE YPOBHU HECUMMETPHUH MUTAOIIETO HANIPSYKEHHS OMACHBI JUISl IBUTATENIEH YBEIIH-
YeHHEeM YPOBHsI BUOpallMK U HAarpeBa. 3aBOA-M3TOTOBHUTENb JBUTATENSl OOBIYHO YCTAHABIMBAET JIOMY-
CTHMBIC 3HAYCHHSI TOKOB OOpaTHOW IMOCIIEA0BATEILHOCTH. B 3TOM citydae pacuéTHbIC BBIPAKCHHS IS
yCTaBOK 3aIllUThl 00pAaTHON MOCIEA0BATEIHLHOCTH CTPOSITCS HA OCHOBE MACHOPTHBIX TAHHBIX JIBUTATEs.

IIpumep. PaccunTtaTh ycTaBKM 3allUThl OT HOBBIIIEHUS] TOKa OOpaTHOM IOCIEI0BAaTEIbHOCTU
g jpeuratens ¢ lpom=545 A, ¢ JIMTENBHO OMYCTUMBIM TOKOM OOpaTHOM MOCIEA0BATEIHLHOCTH
Imigom = 0,11-Tnom # TOKOM 0OpaTHOW TOCIIEIOBATEIBHOCTH, JOIMYCTUMBIM Ha BpeMs 1 ¢ Ippjom
=0,55" Tnom. TpanchopmaTop Toka ¢ Ky =600/5.

BenmunHa ycraBky, 1€HCTBYIOIIEH Ha CUTHA:

I ot nom .i20,11-545. 5

yem>

—=01.
Vs Kor S 600

BeJII/I‘lI/IHa YCTaBKI/I 3alIUTHI C BLII[ep)I(KOf/'I BpeMeHI/I, ﬂeﬁCTBYIOMCfI Ha OTKJIFOUCHHC:
_ IBP.HOHZ 1 _ 0,55‘ 545 5 _ O 5
= SrAOE — T TR T =05.

s Kor S5 600

yem>>

Ecnu cTyneHp OT MOBBIIIEHUST TOKA 00pPAaTHOW MOCIIENOBATEILHOCTH MCIIONB3YEeTCs TSl OBICTPO-
JEMCTBYIOIIETO OTKJIIOUEHUS MPHU CHIIBHOM HECUMMETpPHH, TO €€ yCTaBKa cpabaThIBaHUS JIOJKHA OBITH
ycTaHoBJeHa paBHON 60% OT BEIMYKMHBI HOMUHAIBHOTO (Pa3HOTO TOKA. DTO MO3BOJIMUT 00ECIIEUUTh Cpa-
OaTpIBaHUE CTYNEHM NP NOJTHOM 00pbIBe 01HOU (pa3bl. C qpyroif cTopoHbl, 0OpHIB (a3bl MOT OBl OBITH
BOCTIPHHST Kak MexaydazHoe K3, mosTomy BennunHa BBIIEPKKA BPEMEHHU 3TON CTYIIEHU JA0JDKHA OBITh
COIJIaCOBaHA C 3alUTaMU OT KOPOTKHMX 3aMbIKaHWH. 3HaueHHE TOKa OOpaTHOM MOCIeN0BaTEIbHOCTH
OTHOCUTENHHO (ha3HOTO TOKA MPU OOPBIBE OJTHOM (ha3bl paBHO:

=11 —og8l

\/5 Hazp

Haep !

171€ lyarp — HOMMHAJIBHBINA TOK HArpy3KH.

Ecnu 3amumaeMbiM 00BEKTOM SIBJISCTCS JIMHUSA, TO TOKOBas 3alIuTa 0OpaTHOW MOCIe0BaTeNb-
HOCTH MOXET CIIY)KUTh JUIsI ONPEJCICHUS HECUMMETPUUIHBIX TMOBPEKIACHUN C MaJbIMH BEIMYMHAMH,
HUKE YCTaBOK cpabaThIBaHUSI HAMPABICHHOW M HEHANPABIEHHOW CTyNMEeHeH MaKCHUMAalbHBIX TOKOBBIX
3aIuT.

Benuunna Toka o0paTHOI mocienoBaTensHOCTH TpH ABYX (hasHom K3:

L) _os8l

=7
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rae |k — momHsIi Tok aByXxdasznoro K3.

s Toro, yTOOBI MPENOTBPATUTH JIOKHOE CpadaThbIBaHUE MPH MOBPEKACHUAX B JAPYTrUX 30HAX
3aIUThI, YCTaBKa BBIICPKKH BPEMCHH JOJDKHA OBITH COTJIACOBAHA C MapaMeTpaMU JIPYTUX 3aIlIMTHBIX
peJIe oT KOpOTKI/IX 3aMBIKaHI/II7I, yCTaHOBJIeHHbIX B CCTU.

Pacyer yrima MakcMMajabHOW YyBCTBHTEIBLHOCTH (wu, JUIS HAIPABJICHHBIX CTYIICHEH 3aIUTBHI OT
MOBBIIIECHUS TOKA 00paTHON MOCTIEOBATEIFHOCTH OCYIIECTRISIETCS 10 Popmyie

Omy = 180° - @5 = 180° - arctg(Xn/R)
rae XJ1 — yaelnbHOe HHAYKTUBHOE CONPOTHUBIICHHUE JIMHUHU, OM/KM;
R — yaenbHOE HHIIYKTUBHOE CONPOTHRIICHHE JIMHUU, OM/KM

10.7 PexomMeHAauMu M0 PacyéTy yCTABOK 3aIIMTHI OT 00pPbHIBA MPOBO/A

UYto6bl 0OHAPYKUTH OOPHIB MPOBOJIA, MOKHO MPUMEHUTH TOKOBYIO 3alllUTy OOpPaTHOMN MOCIen0-
BaTenbHOCTH, O/1HaKO, Ha c1abo HArpyXEHHOH JIMHUH, TOK 0OpaTHOI MOCIEI0BATEIbHOCTH PU OOpPHI-
BE€ MIPOBO/IA, MOKET OBITH OJM30K K BeIMYMHE TOKA HebajJaHca B HOPMaJIbHOM pekuMe (00yCIOBICHHBIIN
norpemHocTbio TT, HecumMmeTpueit Harpy3ku u 1.7.) TakuM 00pa3oM, U3MEPUTENBHBIN OpraH oOpaTHOI
MIOCJIEI0BATEIbHOCTH MOKET HE OTBEYATh YCJIOBHUSAM YyBCTBUTEIbHOCTH.

Crynesb OT 0OpbIBa MPOBOJIA U3MEPSET OTHOIICHHE TOKOB OOpAaTHOW TIOCJICIOBATEIIEHOCTH U
npsimoii mocnenoBarenbHocTh (I2/11). [lpu 0OpsIBE MPOBOIA 3TO COOTHOIICHHE MEHSACTCS B 3HAYUTEIIb-
HOM Mepe, YTO MO3BOJIIET 0OCCIIEUUTh XOPOITYIO YyBCTBUTEIIBHOCTb.

CooTHoIIeHHe TOKOB 00paTHOW U MPSAMOI MOCIEeN0BaTENILHOCTH MIPH OOpBIBE MPOBOJA OIpeie-
JISI€TCs 10 BBIPAXKEHUIO:

| Z,

2
- - - i)
, Z,+Z,
rne Zyu Z, CONPOTHUBIICHUS HYJIEBOH M OOpaTHOM IOCIENI0BATEILHOCTEN COOTBETCTBEHHO. Benmunna

otHomieHus [12/I1 MoOXeT M3MEHSTHhCS B 3aBUCHMOCTH OT MeCTa MOBpexacHHs. [lodToMy KenareabHo
MPUMEHITh KaKk MOXHO OoJjiee 4yBCTBUTEIbHYIO YCTaBKY. [IpakTuuecku, 3Ta MUHMMAalbHasi yCTaBKa
YIPaBISETCS YPOBHEM ITOCTOSIHHO MPUCYTCTBYIOILIETO B CETH TOKa 0OpaTHOM mocienoBaTebHOCTH. OHa
MOJKET OBITh OMpe/IelieHa pacuéTOM CETH WM U3MEPEHUSIMU B CTaauu Hanaaku. Vi3mepeHust u pacuéTsl,
BKHO MPOU3BOJUTH C YUETOM PEKUMOB MAKCUMAJIBLHON HArpy3KH M peXuMa HaAaUOOJbIIEH HECUMMET-
pHUU Harpy3Ku:

2/ 1=K, 12,,,,/11,,,.., (18)
rne ks — KoadunmeHT 3amnaca, 3HaYCHHE KOTOPOTO MOKHO MPHHATH paBHBIM 1,15-1,2;
12,/ 11,,,, —HanbOMIbIIEE COOTHONIEHHE TOKOB 0OPATHOM M MPAMOH MOCIEN0BATENBLHOCTH

B pCKUMaAx MaKCHUMaJIbHOM Harpys3kKu u HanOOJIbIIICH HECUMMCTPUHU HAT'PDY3KH.

st oGecnieueHus COTJIaCOBaHMS C APYTMMH 3allIUTHBIMA YCTPONCTBAMU U YCTPOMCTBAMU aBTO-
MaTUKHA HEOOXOUMO OTCTPOUTHCS OT UX BBIJIEPKEK BPEMEHHU:
to1 = lhoa +At,

rae t. .. — Bpems cpabaTbIBaHMs CTYIIEHU 3aIUTHI WJIH aBTOMATHKU C HAUOOJBIIIEH BBIIEPKKON

max

BpPEMEHH.

B GonpimmHCTBE ciyyaeB JOCTaTOYHOW YCTABKOM /IS 3aIlIUTHI OT OOpbIBa MPOBOAA SBISETCS OT-
Homrenue lo/l1, pasroe (10-15) %, u 3agepxka Ha cpabaTbiBanue, paBHas 60 c.

10.8 PexomeHaanMu M0 OPraHU3aNi ABTOMATHYECKOT0 MIOBTOPHOT0 BKJIIOYEHUS

B ycrpoiictee MPS npenycMoTpeHa BO3MOKHOCTh OCYILECTBIIEHHUS! YETBIPEXKPATHOTO aBTOMa-
TUYECKOT0 MOBTOpHOTO BKIt0UeHUs! (AIIB) BeiktOUaTess 3ammiaeMoro NpucoeIuHeHusl.

AIIB umeeT ycTaBku 10 JUIMTEIBHOCTH MIEPBOT0, BTOPOT0, TPETHETO U ueTBEpTOro nukia AllB,
o juutenbHocTH O0mokupoBku AIIB u mo Bpemenu roroBHoctu AIIB.

[Tocne cpabareiBanus MT3 npoucxoaut nmyck AIIB. IIpu sTom 3amyckaercss Taiimep nepBoro
nukia (T1), KOTOpPBI OTCUMTAB YCTAaHOBIEHHOE BpeMs, AEHCTBYET Ha BKIFOUEHUE BBIKIIKOYATEIIS IPUCO-
enuHeHnd. OZHOBPEMEHHO C MTOAaYeil KOMaH/bl HA BKJIIOYEHHE 3amyckaeTcs TaiiMep Troro, KOTOPBII
OJIOKMpYET TailiMep MEPBOTO IMKJIA M MOATOTaBIMBACT Ienb mycka Broporo 1ukia AIIB. Ecou B Teue-
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HHE BpeMeHHU TroroB HE MPOU3OINUIO OTKJIKOYEHHUs BbIKiIrouaTesns, To AlIB cumrtaercs ycnemHbM U
npousBoauTcs Bo3Bpar AIIB B cocTosiHuE TOTOBHOCTH.

Ecnu nepBoe BkItoueHue OBLIIO HA KOPOTKOE 3aMbIKaHHE, CHOBA cpabaTeiBaeT MT3 u mpoucxo-
TUT IycK Taiimepa Broporo nukia AIIB (T2). Taiimep nepBoro mukia B 3T0 BpeMs 3a0JI0KHPOBaH.

Taiimep BToporo nukia AIIB, orcunTaB ycTaHOBJIEHHOE BpeMsl, ICHCTBYET Ha BKJIIOUEHUE BbI-
kirouatenss. OJHOBPEMEHHO 3amycKaeTcs TalMep, KOTOpbli OyiokupyeT Ha Bpems Troros TailMepsl
IIEPBOT0 U BTOPOIO LIUKJIOB.

Ecnu u BrOpoe BKiIIOUEHHE OBLIO Ha KOPOTKOE 3aMbIKaHMe, cpabarbiBaeT MT3 u mpou3BOIUT
otkimoueHue. Pabota no tperbemy u uerBépromy Kpaty AIIB mpoucxoauT aHaJoruaHo BTOPOMY.

Ecnu ueTBEpThIit KpaT ObLT HEYCIIENTHBIM, ITycka AIIB Gosbiiie He TPOUCXOIHT.

[To ucreuyenuto BpeMeHn TrotoB MOCIeE MOCIEAHEr0 KpaTa, HE3aBUCHMO OT TOTO ObUIO BKIIOYE-
HHUE YCHEIIHbIM WU HEYCHEIIHbIM, TpoucxXoauT Bo3BpaT AlIB B ucxoaHoe coctostHue.

[Tpu pyunom win yepe3 CATY BkiIOYEHNH CHUIIOBOTO BBIKIKOYATENS 3allyCKAeTCs TaliMep, KOTo-
poiii Ha Bpems Triok Oiokupyer AIIB. Takum oOpazoM, NMpu BKIFOYSHUH BBIKIIIOYATEIST HA KOPOTKOE
3aMbikanue u cpabareiBanud MT3 nycka AIIB He npoucxoaut. AIIB Oyner roToBo K AEHCTBHUIO O UC-
TeYeHUHU BpeMeHHU Triok.

Bpewms cpabarteiBanust nepBoro kpara AIIB omnpenensercs o clienyronmM yCIoBUsIM:

a) T, 2t +t,,,—T ypos, (19
rae tr.n — BpeMsi TOTOBHOCTH MPUBO/IA, KOTOPOE B 3aBUCUMOCTHU OT TUIIA IIPUBOJIA
Haxoautcs B npeaenax ot 0,1 10 0,2 ¢
TypoB — Bpemsl OTKIIFOUEHHS BBIKITIOUATeNs, apameTp ycrpoiicrea MP (cm. mompaznen
10. 112).
OTtcuéT BpeMeHHU Kpara 3aIlyCKaeTcs M0 MCTEUYEHUIO BpeMeHM TOTKII Mocie BblIaud KOMaH[bl Ha OT-
KJIFOUYEHHE BBIKIIIOYATEIs.
0) T, 2t ,—t,,+t,,, —Torkim, (20)
rzie trs — BpeMsi TOTOBHOCTH BBIKJTFOUATENSI, KOTOPOE B 3aBUCUMOCTH OT THIIA
BBIKJTFOYATEsl OOBIYHO HAaXOoUTCA B npezenax ot 0,2 1o 2 ¢, Ho JjIst
HEKOTOPBIX TUIIOB MOXKET OBbITH OOJIBILIE;
8.8 — BpEMsI BKIIFOUCHUSI BBIKITFOUATEITS.
B) T, >t, +t,,, — Totkn, (21)

rae U — Bpems genonusanuu cpenbl B Mecte K3 na BJI, 3nauenue koroporo
3aBUCHUT OT METEOPOJIOTUYECKHX YCIIOBUM, 3HAYEHUSI U JJIUTEIbHOCTH
nporekanus Toka K3, ot pabouero HampsxeHus1.

OpueHTUPOBOYHOE CpefHee 3HaYeHHe ty Ui cereil HanpspkeHreM 10 35 KB BKIFOUMTENIBHO PaBHO
Olc.

Bpems 3anaca tsan yUMTBIBAET HEMOCTOSIHCTBO BPEMEHN FOTOBHOCTH IIPUBOZA U NOIPELIHOCTD TalMepa
3aMIUTHI, tar=(0,3+0,5) c.

Jannbie st pacuera o ycnousiM (19) u (20) HaxoaaTcest B TEXHUUECKUX MACTIOPTaX IMPUBO/IOB H BbI-
Kkmrovatesniei. OmHaKo, Kak MpaBiIo, 3TH JIaHHBIE HE BOCTPEOOBAHBI, TIOCKOJIBKY ISl OTMHOYHBIX BO3/TYIII-
HBIX JIMHUHA 6-35 KB ¢ 0JJHOCTOPOHHUM NHUTaHUEM Ha MPAKTUKE BpeMs CpabaThiBaHUs |1 MPUHUMAETCS B
npenenax (3+5) ¢, 4T0 3HAYUTENBHO OOJIBIIIE, YeM MOXKET MOMYUHThes 1o yeaoBusiM (19) — (21). Ipu taxoi
BBIZIEpKKE BpeMeHH 710 MoMeHTa AIIB nuHun Hamnbosee BEpOSTHO CaMOYCTpaHEHHE MPHYMH, BBI3BABLIMX
HeycroitunBoe K3 (mamenue nepeBbeB, HAOPOCH BETOK U APYIHX MPEIMETOB, MPHOIMKEHHE K POBOJIaM
NepeABMKHBIX MEXaHU3MOB), a TAKOKE yCIeBaeT MPOU30MTH AeroHu3anus cpeabl B Mecte K3, [TYD nomyckaer
YBEJIMYECHUE BBIIEPKKU BpeMeHH YCTporcTB AIIB 04HOKpPAaTHOrO IEMCTBHS KMEHHO C LIE€JIbIO MOBBIICHUS
3¢ EeKTUBHOCTHU JAEUCTBUS ATUX YCTPOUCTB.

Ecnu s motpeOuteneil JUIMTENbHBIN MEpEephIB AIEKTPOCHAOKEHUS ABISAETCS HEJOMYCTUMBIM, TO
BpeMsI tans ClieyeT BeIOpath 1o ycnosusm (19) — (21).

Bpewmst cpabatbiBanus 6mopozo, mpemve2o u uemeépmoco yuxia AlIB:

T>(10+15)c (22)

310 00BsICHAETCS HEOOXOAMMOCTHIO MOJATOTOBKM BBIKIIIOYATENSI K BO3MOXHOMY TPETHEMY OT-
kioueHnio K3 npu ycToiunBoM MoBpexACHUN JTUHUKA. Hapsay ¢ 3TuM yBenmudeHue T MOBBIIIACT BEPO-
ATHOCTb ycremnHoro naeiictsust AIIB Bo Bropom nukie. s BeIKIOUaresneil ¢ npyXKMHHBIMUA IpUBOAamMu |
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HE JIOJDKHO OBITh MEHBIIIC BPEMEHH BO3BpATa MPHBOJIA B COCTOsIHIE roToBHOCTH K AIIB, T. . BpemeHn Hars-
YKEHUsI IPYKUH, pEKOMEeHyeMoe 3HaueHue 1 He meHee 15+20 c.
Bpems roToBHOCTH OmpeiensieTcs: BIpaKeHHUEM:

(23)

TFOTOB =1, + ts’am Sl DU ) U
r71€ texn — HaMOOJIbIIIEE BPeMsl BKIIFOUECHHUSI BHIKITIOUATEIIS;
tsam — HAMOOIBITIAS BHIZICPKKA BPEMEHH CTYIICHH 3aIIUTHI (B T.4. ¥ BHEIIHEH ),
KOTOpas MOKeT npoussecTy nyck AlIB;
forkn — BpEMSI OTKIIFOUEHUS BBIKJIFOUATEIIS.

Bpewms 61okupoBku AIIB Trrok 00braHO ipuHUMaeTcs paBHbIM (10+15) c.
10.9 PexoMeHIauM1 M0 OPraHU3AMM ABTOMATHYECKOI0 BKJIIOUeHHUs1 pe3epBa (ABP)

B ycrpoiictee MP5 npenycMoTpeHa BO3MOKHOCTb OCYILECTBIEHUSI aBTOMaTHYECKOI'O BKIIIOYE-
HUs pe3epsa. 3anmyck ABP MokeT mpon3BOAUTECS 1O CIEAYIOMUM (aKTopam:

a) OTKJIIOUEHHUE BBIKJIIOYATEIN [0 KOMAHJE OT KJIK4Ya, OT KHOIIOK, BHEIIHEE OTKIIIOUEHUE, OT
CATY;

0) caMOIIPOU3BOJIBHOE OTKIIIOYCHHUE;

B) OTKJIFOYEHHE OT 3aILUTHI C pa3peiéHHbM ABP;

r) o BHemHeMy curHany «CTAPT ABP» (curnany ucue3HOBEeHUs HaNpspKEHUS Ha paboueM uc-
TOYHHKE).

HeoOxonumeiMu ycroBusimu 3anmycka ABP sBistoTcs:

- OTCYTCTBUE BHYTPEHHETO U BHEIITHETO CUTHAIA OJIOKUPOBKHU;

- Hannuue curHana «CPABATBIBAHUE ABP» — curnana Hanuuusi HanpsKeHUs. Ha PE3€pBHOM
HCTOYHUKE MUTAHUSA U OTKJIIOYEHHOE COCTOSHUE PE3EPBHOrO BBIKIIOUATENsl. /laHHBIE CUTHAJIBI MOTYT
ObITb COOpaHbI KAK BHELIHSISI LIENIOYKA MITM Ha BXO/IHBIX JIOTHYECKUX CUTHAIAX.

Taxske B noruke ABP ncnosnps3yrorces ciieyrone BHEIIHNE CUTHAJIBIL:

- «bBJIOKMPOBKA»;

- «CBPOC» (cbpoc 610KUPOBKHU UIIK MPU OTCYTCTBUHU OJIOKHPOBKHU cOpoc ABP B HavwanbHOE co-
CTOSIHUH).

ITepBrblit BapuanT padorsl ABP.

[Tpu nosiBI€HNN OAHOTO U3 MEPBBIX TPEX (PAKTOPOB MycKa MPOUCXOIUT MPOBEPKA OTKIIOYEHHO-
IO COCTOSTHUSI BBIKJIIOUATENs, OTCYTCTBUA OJ0KHpoBKH, Hannuus curiana «CPABATBIBAHUE ABP».
[Ipu BeIONIHEHNY 3TUX YycinoBuil popmupyercs komanaa « BKIIFOUUTH ABP» (Bkitouutsh pe3eps).

Ecnu otcyrerByer curnan «CPABATBIBAHUE ABPy», To ycTpoiicTBO OyneT oxuaarh ero mo-
SIBIIGHUE U NIPU €ro nosiBjieHnH OyneT BeliaHa komanaa «BKJIFOUUTDH ABP».

Bropoii BapuanTt padorsl ABP.

[Ipu nosienenuu curnana «CTAPT ABP» u BKIIFOUEHHOM COCTOSIHUUM BBIKJIIOUATENSI YEPE3 BPEMS
Tagp Oymer Bbimana komanaa «OTKJIFOUUTDH BBIKJIFKOYATEJIb». Ilpu mnosiBieHnn CcurHaia
«BBIKJIIOYATEJb OTKJIFOUEH» npoussoautcs mposepka Hanuuus curaana « CPABATBIBAHUME
ABP» u orcyrctBus OnokupoBku. [Ipu BBINOJHEHMHM 3THUX YCIOBHHM (GopMupyeTcss KoMaHza
«BKIIIOYUTH ABP». Ecnu orcyrctByer curnan «CPABATBIBAHUE ABPy», To ycTtpoiicTBOo Oynet
OKHUJIaTh €ro IMOSIBIIEHHE U MPHU €ro MnosiBieHuu Oyaer BbiaHa komanaa «BKIIIOUYUTDH ABP» (Bxiro-
YUTh PE3EPB).

[Ipusnakom  ycmemHoro  cpabareiBanusi ABP  gBisercss  ncye3HOBeHHE — CUTHala
«CPAGATBIBAHUE ABP» uepe3 Bpems Tumn nociie Bbliadyl KOMaH bl Ha BKJIFOUEHUE PE3EPBa.

VYcnoBusiMu BO3BpaTa SIBISIOTCS:

- nosiBnenue curHana «BO3BPAT) (curHana nosiBIeHHs HalpsDKEHHUsI Ha paboyeM HCTOUYHUKE U
BKJIIOYEHHOT'O COCTOSIHMS BBIKJIFOUATENS pE3€pBa);

- OTKJIFOYEHHOE MOJI0KEHUE BBIKIIIOYATENS;

- OTCYTCTBUE BHEUIHETO U BHYTPEHHETO CUTHANA OJIOKMPOBKHY;
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- ycnentHoe cpabaTteiBanue ABP.

IIpu nosiBneHMn »3TuUX yciaoBuil dyepe3 Bpems Tez Bbmaéres komanna «BKJIFOUYUTDH
BBIKJIFOUATEJIby. Ecnu BbIKIIOYaTENb BKIIOYMIICS, TO 4epe3 Bpemsi Tor BBIAAETCA KOMaHJa
«OTKJIKOUUTDH ABP» (otkmounts pe3eps). [lpu nponananuu curnana «BO3BPAT ABP» Bo3spar
cuutaercs ycnemnsiM. Eciiu curnan «BO3BPAT» ne nponan, To Beigaéres komanaa «OTKIJIFOUYUTH
BBIKJIKOUATEJIb» u ABP 6mokupyercs.

®yHkuroHanbHble cxeMbl ABP npuBenensl Ha pucynkax 6.20 — 6.28. [IpeacraBneHHble 0510KU
peali30BaHbI MPOTPAMMHO.

ITepen ucnonszoBannem ABP pekomeHmyeTcs M3yduTh JIOTHUEeCKHe cxeMbl pabotel ABP (cm.
pucyHku 6.20 — 6.28).

Baosicno! Brewnuii cuenan 610KuposKu unu HeycnewHas paboma 6600a uiu 6o3zepama ABP npu-
600am K urcayuu onroxuposku cxemol ABP. [Ipu smom 6 «Kyprane cucmemviy ¢hopmupyemcs 3anuco
0 npuuute u cpabamvisaem cuenan «broxuposexa ABP». Copoc 6roxuposku ABP u 6038pam cxemul 8
HOPMATbHBIUL PedCcUM NPOUCXOO0UM NymeM Ho0auu KOMAHObl HA YRpasieHue blKauamenem Uiy no
gHewHemy cuenany «Copoc 6nokuposkuy. Jloeuueckue cxemvl 610Kuposku / copoca Onroxuposku ABP
npeocmasienvl Ha pucyukax 6.25 —6.27.

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

1. /Ina BeIBoAa n3 pabOThl UCHOIB30BATh AUCKPETHBIM BXOJ|, 3aBeAEHHBII HA JIOTHYECKUN BXOJ
noruku ABP «baokupoBkay, npu 3tom ycraBka ABP «Copoc» nomxHa ObITh 3a7aHa Kak «Pa3pemne-
HO».

Pexkomentyercsi BRIIOIHATH BBOJ B padoTy ABP mpu OTKIIOYEHHOM TOJ0KEHUU BBIKIFOUATEIIS
MOCPEACTBOM IMepeKTIoUeHus Kiroua «BBoa/BeiBoy ABP» B monioxxenne «Beenenoy. Ilocne BkitoueHus
BhIKJTIOUaTens 6mokupoBka ABP Oyner cOpomiena.

Ecnu nepexmouenue kimoda «BBon/BeiBog ABP» B monokenue «BpeneHO» ObUIO BBITOJIHEHO
P BKJIFOUEHHOM IOJIOKEHUH BBIKJIIOYATENS], TO COpOC OJIOKMPOBKHU JOJKEH ObITh BBHIIIOJIHEH MOCPE-
CTBOM I10J1a4¥ JOTIOJIHUTEIIBHOW KOMAH/Ibl Ha BKJIFOUEHHE BBIKJIFOYATEIIS.

2. Jlnst BeIBO1a M3 paboTel ABP mcmonb30BaTh AUCKPETHBIN BXO/, KOTOPBIN 3aBEJEH HA JIOTHYE-
ckuit Bxox jgoruku ABP «biokupoBkay. J{ns BBosa B paboty ABP no nonoxenuto kimoda «BBereHo»
HE00XO0/AMMO CUTHAJ € KJIF0Ya 3aBECTH Yepe3 «MMIYJIbCHBIN TaiiMep 1o crajy 2-ro THIa» ¢ yCTaBKOH 10
BpemeHu 100 mc Ha Beixosx CCJI, KOTOpBI B CBOIO ouepelb JOJKEH ObITh 3aBelieH Ha BXxojx «Copoc
0JIOKMPOBKM» B cOOTBeTCTBHH ¢ pucyHkoM 10.12. Takum oOpa3om, mpu MmookeHuH Kiroda «BeiBene-
HO» ABP Oynet 6y0kupoBaH, a npu MEepeKIFOUCHUH KiTtoua B nojioxkeHue «Beenenoy» o6mokupoka ABP
Oy/eT CHUMAThCHL.

__________________________ -
; _ i L
| JIMCKPETHBIH BXOT Xon |
Grokuposku ABP «OnokupoBka |
| ABPy |
Koy ABP | ‘ |
Baeieno Bblaalquo + |
———
| | ¢ AL -0 \ AL -0 Bxox «cbpoc :
I— I Bxoa =100 mc R
| CIUI CCIl |
T | I | |
| WmnynbcHblii Talimep |
L moemamy Zromm a

Pucynok 10.12 — Cxema asist oniepatuBHOT0 BBo/1a/BbiBoZa ABP u3 pabotsr
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[Tyck ABP M0eT oCyIIeCTBISTECS OT COOCTBEHHBIX U3MEPUTEIBHBIX OPTaHOB HAIPSIKCHUS
WJIM 4acTOThI ycTpoiicTBa MP.

[Tpu ncnosp30BaHUM CTYNEHU IO YaCTOTE KakK IIyCKOBOI'O OpraHa, OHa JJOJDKHA ObITh BBEICHA B
pexume «OTkmodeHne» wm «Ociutorpad» u 1o e€ cpadaThIBaHUIO JODKHO OBITh paspenieHo ABP. B
Hactpoiikax ABP nomken ObITh pa3pelieH MmycK Mo CpadaThIBAHUIO 3aIUTHI.

Yacrora cpabaThiBaHHs YaCTOTHOTO IyckoBoro oprana ABP npunumaercs B npenenax (46+48)
I'n. 3amensieHre 4acTOTHOTIO ITYCKOBOI'O OpraHa HE BHIIOJIHAETCS.

Hanpsowcenue cpabamuléanus pene, pearupyrouux Ha CHHKEHHE HANPSHKEHUS, CIeI0BalIo0 Obl
BBIOMpaTh TaKUM 00pa3oM, 4TOObI MYCKOBOW OpraH cpabaTbiBal TOJBKO NMPH MOJIHOM HMCYE3HOBEHUU
HanpspkeHus. OHaKo, BHIOOP OYEHb HU3KOTO HANpsDKeHHs cpabaThIBaHUS BBI3OBET 3aMeJICHUE JICH-
ctBusi ABP, nockonbKy nBurarenyu Harpy3Kku, Bpalasich 0 UHEPIUH I10CIIE OTKIOYEHHS] IUTaHUs, MOTYT
IIPU OIIPEJIEIICHHBIX YCIOBUAX MMOAIEPKUBATh HA NIMHAX JOCTATOYHO MEUIEHHO CHMIKAIOIEECs Hamps-
xenue. [loaTomMy pexkomMeHnyeTcss NMPUHUMAaTh HaIpsHKeHHe cpadaThiBaHUS MUHUMAIIBHBIX pelie
Hanpspkenus Ue ,, paBHBIM:

Hom *

o =(0,25+0,4)U (24)
[Ipy McHoONIB30BaHMM B KAauyeCTBE IYCKOBOTO OpraHa COOCTBEHHOW CTYNEHH IO HaNpPSKEHUIO
CIIEYeT YYUTBIBATh TY OCOOCHHOCTh YCTPOHCTB MP, 4TO Ipu CHIKEHHMH HampsDKEHUsS BcexX (a3 HUKe
5 B, crynenu no HampspkeHHto OnokupyroTcs. I[1oaToMy pekoMeHayeTcss NpUMEHSTh CIEeIYIOLUNi cro-
co0 peanmzanuu ABP ¢ myckom 1o HanpspKeHUIo 0T COOCTBEHHOM CTYIICHH:
- KOH(Urypupyercs CTYIEHb OT IOBBIIIEHUS HanpshkeHUs (pexxum «BBeneHo») ¢ ycTaBKOM
nycka ABP, Tam ke peanusyercs BbepkKKa BpeMeHHU Ha cpabarbiBaHue ABP;
- MHBEPCHbII CUTHaJ cpabaTbIBaHMs JaHHOM CTYNEHHW 3aBOJUTCA Ha cpaOaTbIBaHHE BHEIIHEH
3alUThl, BBEJIEHHOW B pexume «Otkmouenne» win «Ocuuniorpad». Ilo nanHo#l cTyneHu BHEIIHEN
3amuThl HE0OXx0oauMoO paspenTh padoty ABP. B nactpoiikax ABP nmomken ObITh pa3peliieH MyckK Mo

cpabaThIBaHUIO 3aIHTHI.

[Tyck cxembl ABP mpu cHuMXeHHU HamnpsKEeHUs Ha IMMHAX HUXKE MPUHITOrO 1o (opmyre
(24) nomxeH MPOU3BOIUTHCS C 8bLOEPIUCKOL 6pemeHy ISl TIPEAOTBPAIlEHUS U3IUITHUX aeicTBuil ABP
npu K3 B nuTaromei cetu WM Ha OTXONAIIMX DJIEMEHTaxX, a TakXe JJs CO3JaHus Mpu HeoOXo-
JUMOCTH ONPEAEIEHHONW IMOCIEeA0BATEIbHOCTU NEUCTBUM YCTPOUCTB MPOTUBOABAPUMHON aBTO-
MaTUKH B paccMaTpUBaeMOM Yy3Jie. DTa BBIJAEPKKA BPEMEHU MOXKET OBITh peaju3oBaHa JU0O0
HEMOCPEACTBEHHO B cxeme nycka ABP, nu6o B cxeme camoro ABP (Tcp).

IOKB

Pucynok 10.13 — Cxema HOpMaTbHO pa30MKHYTOM pactpeIeUTeIbHON CETH
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Bpewms cpabarsiBanust Tcp ABP omkHO BEIOUpaThCS:
a) [0 YCIIOBHIO OTCTPOWKHM OT BPEMEHM cpadaThbIBaHUs TEX 3alIUT, B 30HE JCHCTBUS KOTOPBIX
K3 MoryT BbI3bIBaTh CHUKEHHSI HANPSOKEHHSI HIDKE TIPUHATOTO 110 hopmylie (24):
Tep>t + AL (25)

Tor>t + AL, (26)
rae ti — Hamboupiiee BpeMsi cpabaThIBAHHS 3alIUTHl TPUCOSIUHCHUIN IIUH BBICIIETO HAMPSKEHUS
MOJICTaHIIMKU (Hampumep, 3amuThl Juaui JI3 nunu JI4 npu Beibope ycraBok ABP2 B cxeme Ha pucyHke
10.13);

t2 — TO ke I mpucoeMHEHUH KH, rae yctaHoBieH ABP (ans ABP2 — nunwmit JIS, J16 nnu tpanc-
dopmaropos, pucynok 10.13);
At — cTyneHb CeNeKTUBHOCTH, MPUHUMAaeMasi B 3aBUCUMOCTU OT TUIIOB 3alIUT YCTAHOBJICHHBIX Ha
JAHHBIX PUCOCTUHEHUIX C YYETOM MOTPEIIHOCTH [0 BpEMEHU U3MEPUTEIHLHOTO OpraHa HanpsKeHUs.
0) o ycioBuIO coryiacoBanus aeiicteuii ABP ¢ qpyrumMu ycTpoiicTBaMH NMPOTUBOABAPUMHON aB-
tomatuku y3na (AIIB, ABP, nenurensHol aBTomMatukoii). Hampumep, anst ycrpoiictea ABP1 (pucy-
HOK 10.14) ¢ nenbro oxuganus cpadareiBanus AByX ukinoB AIIB JI1(J12):

Tepagp) >(tes Hiame+ cs 2 anB)mi 12)Hsan, (27)

rae tc. - BpeMs neicTBus Tou crynenu 3amutel JuHuu JI1(J12), koTopas Hafge)KHO 3alUIIAeT BCIO
JTUHUIO;
t'cs - Bpems petictBus 3amuthl JI1(J12), yecxkopsemoit nocne AlIB;
t1AmB, L2 ATIB - YCTaBKU IO BPEMEHU IIEPBOTO U BTOPOTro UKIOB JiBykpaTHOro AIIB muuuu JI1(JI12);

tsan = (2,5+3,5) ¢ B 3aBUCMMOCTH OT THUIIOB BBIKJIFOYATEJICH, peiie BPEeMEHU B CXeMax 3alllWT,
AIIB, ABP.
s yerpoiictea ABP2 (pucynok 10.14) ¢ nenpro oxuganus cpabarsiBanusi ABP1, pacmosno-
KEHHOTO OJIMIKE K ICTOYHUKAM TIUTAHUS, BPEMs Cpa0daThIBaHUS BEIOUPACTCS UCXOIS U3 YCIIOBHSI:
Tepasr2= Tepappiyt tsan, (28)

rae tzan ~ (2+3) ¢ B 3aBUCHMOCTH OT THITOB BBIKITIOYATEIICH U pejie BpEMEHH B
cxemax ABP1 u ABP2.

ABP, pearmmzoBanHoe B yctpoiictBax MP, nmpegycMaTrpuBaeT (yHKIMIO aBTOMaTHUECKOro Bo3Bpara K
MEepBUYHON cxeMe JoaBapuiiHoro pexuma. s ycrpoiictB ABP ¢ takoil pyHkiuein B 1ensx yckope-
Hus aeictBus [1YD paspemnaer He xaath yernemHoro cpabarsiBanusi AIIB nuratomedt (paboueid) TuHUM,
T.€. OCYILECTBIIAThH BBIOOP Tcp TONBKO 1m0 ycmoBusim (25), (26).

JlnutensHOCTh MMIyJbca KECTKO HA3HAUEHHBIX peJe BKIIOUUTH/OTKIIOYUTH BbIOMpaeTCs
Oosblie, yeM HauOoJiblllee BpeMsl BKIIOUCHMS/OTKIIOYEHHS BBIKIIOYATENs, T.K. O OKOHYAHUIO HM-
MyJibca YCTPONCTBO MPOBEPSET COCTOSIHUE OJIOK-KOHTAKTOB BBIKJIIOYATENSI U MPU HECOOTBETCTBUM HMX
IIOJIOKEHUSI TIPEAIIOIAraéMOMY BBIJJAET CUTHAJI O HEMCIPABHOCTHU BbIKtouarens. C Apyroil cTOpoHsI
JUINTEILHOCTh UMITYJIbCa HE JOJDKHA OBITh CIMIIKOM BENMKa, T.K. OHA SBISETCS COCTaBJISIOLICH Bpe-
MeHM nepepbiBa nutanus npu ABP. PekomenayeTcs mpuHUMAaTh JUIMTEIBHOCTh UMIYyJbca HE Oojee
0,5c.

Bruttouenune pabodero BBIKITIOUATENS TIOCIIE BOCCTAHOBJICHUS HAPSKEHUST HAa paboyeM MCTOYHU-
Ke B TUNoBoil cxeme ABP npousBoautes ¢ BeiaepxkKoit BpemeHu, paBHoit Tpz= (14+15) ¢ (nns Toro yro-
Obl yOeIUThCS B MOJIHOW MCIPaBHOCTH paboyero uctounuka). Eme uepe3 Tor = (4+5) ¢ oTkimovaeTt-
Csl pe3epBHBIN BhIKIIOYaTenb. TakuMm oOpazoMm, nmpuMepHo uepe3 20 ¢ BOCCTaHABIMBAETCS HOpMaJlbHAs
CX€Ma MOJCTaHLIUH.
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Pucynok 10.14 — Cxema HOpMaJIbHO Pa30MKHYTON pacipeeMTeIbHON CETH
¢ HecKobKuMH ¢ ycrpoiictBamu ABP u AIIB nunuit

10.10 PexoMeHIa1IMH 110 OPTraHU3ALMH 3AIMTHI IIHH

KopoTkue 3aMbIkaHusi Ha IIMHAX KOMIUIEKTHBIX PaclpeayCTpONCTB 4acTO MPUBOAST K OBICTPO-
MY pa3pyLICHUIO NOBPEKICHHON U CMEXKHBIX S4EEK, €CIIU OHU OTKJIIOYAIOTCSI MAKCUMAJIBHON 3alUTON
BBOJa. [loaTOMYy, Kak nmpaBusIo, SYEMKU CHAOKAIOTCS CHELMATIbHBIMH YCTPOMCTBAMH 3aIlUThI IIUH.

10.10.1 Opranu3anus 1yroBoii 3alMThI IHH

[TpyHIMI OEHCTBUS NYTOBOM 3aIIMTHI OCHOBBIBAETCS HA ONTUYECKOM WJIM AMHAMHUYECKOM JEH-
cTBUU Ayrd. COOTBETCTBEHHO BBIJENSIIOT CBETOBbIE M KJIallaHHBIE JAaTUYMKH pearvpyronue Ha JyroBble
3aMblkaHud. [Inpoko pacmpocTpaHeHbl yCTpOHCTBa TyroBOi 3aUThl Ha (POTOTHPUCTOPAX.

JlyroBast 3amura ILIUH MOKET ObITh peain3oBaHa B ycTpoiictBax MP5 Ha BHenIHe# win TOkoBOH
3amuTe. ITyck myroBoil 3aiuTsl MOXKET OCYIIECTBIISTHCS IO MOBBIIIEHUIO TOKA, B 3TOM CIIy4ae MpeaoT-
BpalllaeTcsl OTKJIIOUYEHHE BBIKIIOYATENS 3aIIUTON MPU JIOKHOM cpabaThbiBaHUM (POTOTHUPUCTOPHBIX J1aT-
4yukoB. B ycTpoiictBax MP gyrosas 3amuTa ¢ mycKoM 10 TOKY MOKET ObITh pealn30BaHa U Ha BHELIHEH
3amuTe (mapamerp «Bxoa» momkeH ObITh 3a/1aH KaK M3MEPHUTENbHBIM OpraH TOKOBOW CTYNEHH, Halpu-
Mmep «I> NO»; mapamerp «briokupoBkay - 3anporpammupoBan kak «DN 1uB.», rie DN — nuckperHslit
BXOJI, Ha KOTOPBIN MOAAETCSI CUTHAJ C (POTOTUPUCTOPA).

10.10.2 Opranu3anus Joruveckoii 3amuThl muH (JI3LI)

[Ipunnun neticteus JI3L ocHoBrIBaeTcs Ha ToM, uTo npu K3 Ha mMHAX, TOK NPOTEKAET TOJIBKO
yepe3 nuTaromue npucoeauaenus. [lpu K3 B touke K1 (pucynox 10.15) 3ammra dunepa O10kupyet
OBICTPOJICHCTBYIOIIYIO CTYIEHb Ha BBOJE (CEKIIMOHHOM BbIKiItouarese). Ilpu 3aMplkaHMM Ha IIMHAX
(rouka K2, pucynok 10.15) 3amutsl ¢puaepoB He UyBCTBYIOT MOBPEXKICHHS M OJIOKUPOBKH OBICTPOICH-
CTBYIOILIEHN 3alIUTHI HA BBOJIE HE MIPOUCXOMAMT.

bnoxupytomnue opranst JI3II BeiBoAsITCS 0T Kaxaoro gpuaepa, coOuparoTcsi BMECTE M OCTYyIa-
10T Ha AUCKPETHBIE BXO/bI 3AIMTHI BBOJA U CEKIIMOHHOTO BhIKItOYarens. [Ipu KOpoTKOM 3aMbIKaHUU B
touke K1 cpabarbeiBaeT u3mMepuTenbHbINA OpraH 3auThl Guaepa 3Q1 U 3aMbIKAlOTCS €€ KOHTAKThI 3Q1.1 U
301.2, OyOKHpPYs OBICTPOICHCTBYIONIYIO 3aIIUTY BBOJA U CEKIIMOHHOTO BhIKIrouarens. [Ipu K3 B Touke
K2, 1.e. Ha mmHax, Tok K3 He mpoTekaeT HU B OJJHOH 3aIIUTe OTXOMASIICH JIMHUH, TIOATOMY OBICTPOICH-
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CTBYIOIIIAsl CTYIICHb HE OJIOKUPYETCS M padoTaeT Ha OTKIIOYCHHME BBOJA (MM CEKIIMOHHOTO BBIKJIFOYA-
TEJIA).

Qcs

=0 g L7

R | | I

A
Q1 Q2 Q3
K1

301.1 301.2
302.1 302.2
* 3qs3.1 HvckpeTHeIn * 3qs3.2 AvckpeTHbiiA
Bx0z Sass BX0opa 3acs
) Lenu ) uenu
6noKNpoBKM 6GroKNpoBKM
J13W (Ha BBOAHOM J13W (Ha cekumoHHOM
BbIKINoYaTene) BbIKINoYaTene)

Pucynok 10.15 — IIpuniun nelcTBUs JOTHYECKOMN 3aIUThI IUH

B kauectBe ucnonnutensHoro oprana JI3II mMoxHO MCHONB30BaTh CTYNEHb TOKOBOM 3aLIUThI C
YCTaBKOU 10 BPEMEHH, PACCYUTAHHOU 110 CIeayromiei Gopmye:

Ussir = Yopas.n0 + lpas.p T Logpoe. T Laan s (29)

e t,,,; 4o — BPEMs CpabaThIBAHUS U3MEPUTEILHOTO Oprana 3amuthl puaepa (t,,; 0 = S0 Mo);
t
toﬁp.d.c.
(toﬁp.d.c. ~ 20 mc);

t,.,— BpeMs 3amaca (t

— BpeMs cpabatrbiBaHus peseitHoro Bbixoza (t ~ 5Mc);

cpab.p cpab.p

— BpeMst 00pabOTKH CUTHAJIA C TUCKPETHOTO BX0/1a Ha 3aIIUTE MUTAOIICTO MPUCOSMHCHHUS

~ 50 mc).
Hcxons u3 (29) pekomenayercst mpuHUMaTh ycTaBky 1o Bpemenu JI3II ne menee 150 mc.

VYcraBka no toky JI3II BeIOMpaeTcst uCXo/is U3 yCIOBHSI OTCTPONMKH OT CBEPXTOKOB TOCIIEaBa-
PUHHBIX IEPETPY30K, T.€. MOCIE OTKIIFOUEHUS KOPOTKOTO 3aMbIKaHUS HA OTXOISALIEH JINHUU:

3an

| _ kH ) kC317 I
c3 — k— paé.maxc 1 (30)
B
171€ lpas. make — MAKCUMAaNBHBIN pabounii TOK pacnpeaycTpoiicTBa.
B ciyuae mcuezHoBeHus HampsbkeHHs Ha muHKax JI3II nmpu KOpoTKOM 3aMbIKaHMM Ha ¢uuepe

JI3LL He 6yaer OnoKKMpOBaHA U MPOU3OUIIET JIOXKHOE OTKIIIOYEHHE Beel cekiuu. [loatomy pexomeHnayer-
Csl BBINOJIHATH KOHTPOJIb HanpspkeHus Ha mmHkax JI3L ¢ Gnokuposkoii JI3II npu oTcyTcTBUM HA HUX
HaIpsKCHUs.
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10.11 PexoMeHaalMU 10 OPTaHU3ANMH YCTPOHCTBA pe3epBUPOBAHNSI 0TKAa3a BBIKJIIOUYATE-
as (YPOB)

[Tpunuun neiicreust YPOB cnenyromuii:

- ipu K3 cpabatbiBaer 3amunTa, BoIpabaThIBaeT CUTHAN HA OTKIIFOUEHUE BBIKIIIOUATEIIS;

- €CJIM 4epe3 BPeMsl, JOCTATOYHOE JJIsl OTKJIIOYEHMsI BBIKJIIOYATEN TOK HE IIPOIajaeT, TO Bblaa-
€TCsl CUTHAJI HA OTKJIFOUEHUE BBIIIECTOSIIETO BHIKIIIOUATEIS 3alIUTON 0€3 BhIIEPKKH BPEMEHHU.

[Tpunun peanuzanuu YPOB Ha ycrpoiictBax MPS nokaszan Ha pucynke 10.16. ITyckoBsie op-
raubl YPOB BrIBOgsTCS OT Kaxkoro ¢uaepa, coOuparoTcsi BMECTe M MOCTYNAaOT Ha AUCKPETHBIE BXO/IbI
3alIMTHl BBOAA M CEKIMOHHOTO BbIKIIOUaTens. [Ipu kopoTkoM 3ambikanuu B Touke K1 cpabarbiBaer
CTYIEHb 3alUThl Quaepa 3Q1 U OJHOBPEMEHHO € Mojaueii KoMaHabl Ha oTKimoueHne Q1 3amyckaercs
TtaiiMep Torcr, €CIIM TIO UCTEUEHUU BpeMEHU Torn TOK HE MPOMA 3aMBIKAIOTCSI KOHTAKTHI 3Q1.3 1 301.4,
110/1aBasi CUTHAJI HA OTKJIFOYEHHE BBOJHOTO U CEKLIMOHHOTO BBIKJIIOUATEIS.

Qce

QBB E;l L]
| 2 [} PRI | LS
Ql? Q2 HH Q3 HH
K1
3q1.3 301.4
302.3 302.4
+ 303.3 [unckpeTHbIN + 303.4 [nckpeTHbIN
BXx0oa 3ase Bxon 3ace
uenu uenm
nycka YPOB nycka YPOB
(Ha BBOAHOM (Ha cekUMoHHOM
BblKMo4aTene) BblKMoYaTene)

Pucynok 10.16 — [Tpunnun peanuzanuu YPOB

Bpems Tona («BPEMS OTKIIFOYEHUSA» 3amaérca B moamento «BBIKJIKOUATEJIb» mento
«BXOIHBIE CUT'HAJIbI») onpenensieTcs cneayouuM BhIpaKEeHUEM:
T,,=t .+t +t +1,

omka omKa cpab.p 3an !
1€ torn — HAMOOJTBIIICE BPEMST OTKITFOUCHUS BBIKITFOYATEIIS;
tsan — Bpems 3amaca (t,,, ~ 50 mc).

Torn pekoMenayeTcs npuHuMarh paBHbIM (0,15-+0,25) ¢ B 3aBUCMMOCTH OT THIIA IPUMEHSAEMBIX
BBIKJIFOYATEIIEeH.

Otximrouenne no curiainy YPOB M0XXHO peann3oBaTh Ha BHEIIHEH 3allUTE WM Ha CTYIEHHU 3a-
LIUTHI OT MOBBIMIEHUS TOKA. BO BTOPOM cilydae MyCK 3alUThl OCYIIECTBIsAETCA o curHany Y POB, npu
3TOM HCHOJB3YETCsl yCTaBKa M0 TOKY, KOTOpasi BEIOUPAETCS UCXO/s U3 YCIOBUSL 00ecreueHHs] YyBCTBH-
TenabHOCTH K K3 B KOHIIE OTXOSIINX JTMHUHN U KeJaTeNbHO JI0JKHA ObITh BbIIIE HAaMOOJBIIEr0 Harpy-
3049HOI0 TOKa pacrpenycTpoicTsa. IlepBblil kputepuil siBaseTcsl npuoputeTHeIM. Peanuzanueit YPOB
Ha CTYIIEHU TOKOBOM 3aIIMTHI IOCTUTAETCS O0Jee BhICOKask HaI&:KHOCTh paboTel YPOB, T.K. cHIKaeTcs
BEPOATHOCTbH JIOKHOTO JEMCTBUSI ATON aBTOMAaTUKU B CIy4dae CaMOIPOM3BOJIBHOTO (CIIy4aiiHOTO) 3aMbl-
KaHWs KOHTaKTa B 1ienu nycka YPOB.

(31)

00p.0.c.

3an

10.12 Pexomenaauuu no opranuzauun YPOB3 (coBmecTHoii peanuzanun YPOB u JI3II)

B ycrpotictee MP5 peanmzosana noruka YPOB3 (pucynok 10.17). I[Tpuanun aeticteust YPOB3
OCHOBBIBACTCS Ha COBMECTHOU OJIOKUPOBKE OBICTPOCHCTBYIOIIEH 3aIlIUTHI HAa MUTAIOIIEM ITPHCOEINHE-
HUU MycKoBbIMH opranamu YPOB u JI31I.

B ycrpoiictee MP5 YPOB3 BBeneHo B padoTy, eciiu OAHOBPEMEHHO BBeeHBI Jioruka YPOB u
JI3IL.
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Pucynok 10.17 — Jlornueckas cxema YPOB3

QcB
QBB Iil K% L]
| 2 [} /M o1 LS
Q1 Q2 HF Qs HF
K1
1 3013 3e1.2 3014
Sgrl 3oy %
1 3023 302.2 302.4
32 % Q &r
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Pucynok 10.18 — Cxema nienoukn JI3II-YPOB

[Tpu Bo3HMKHOBeHHH KOpOoTKOTO 3ambikanus K1 (pucynok 10.18) cpabaTeiBaeT n3MepuTeIbHBIN
TOKOBBII OpraH 3amuThl Guaepa — 3ambIkatoTcs pene 3q1.1, 301.2 U GIOKUPYIOT TOKOBBIE OTCEUKH Ha
BBOJIE MJIM CEKIIMOHHOM BBIKIIIOUatTene. Eciu nmocne ucreueHus: BhIAEPKKU BPEMEHU Torcr OT MOMEHTa
[0JIa4y KOMaH/bl Ha OTKJIIOYEHHE BbIKIIOUaTesss Q1 TOK He MporajaeTr, TO Pa3MbIKAIOTCS BBIXOJHbBIE
pene 3amuThl 391.3, 3q1.4 (peanm3yroniue Gyukiuo YPOB), ne610kupys TOKOBbIE OTCEUKH Ha MMHUTA0-
IIMX OpucoequHeHusx. OTceukn oTpabaThIBalOT, OTKIOYAs MUTAlOLIMe NpucoenuHeHus. Eciu mpo-
n3o1UIo nopexacHue B Touke K2, to konTaktsl 3q1.1, 301.2 ocratorcst pa3oMkHYThIMU, padboTta JI3III
paspenieHa u ona otkiarouaet Qe (Qca).

Ucxons u3 npunnuna neiictsus JI3UI Ha OpicTpoaeiicTByolell 3alIUTe NTUTAOMIUX TPUCOETHU-
HEHMI HeoOXouMa BblJIepKKa BpeMeHH He MeHee 150 mMc. YcraBka 1o TOKY OTCEYKH BBIOMpaeTcs uc-
XOJIl U3 YCJIOBUSL OTCTPOMKH OT CBEPXTOKOB IOCJI€aBAPUMHBIX MEPETPY30K, T.€. OCJIEe OTKIYEHUS KO-
POTKOI'O 3aMbIKaHUs HA OTXOJAIIECH JIMHUM, a TAK)KE 110 YCIOBHUIO UyBCTBUTEIBHOCTH K KOPOTKUM 3aMbl-
KaHUAM B KoHIIEe puaepoB. O0a 3THUX yCIOBUS AOJKHBI OBITH CTPOTO BHITIOIHEHHI AJ1si 00ecreueHus mpa-
BIbHOTO (pyHKIMOHMpoBaHus YPOB u JI3ILI, uem orpannyrBaeTcsi BO3SMOXKHOCTh IPUMEHEHUS TaHHOM
JIOTUKHU.

YPOB3 nmMeeT npeuMyIecTBO B TOM, UYTO MO3BOJISIET UCIIOIB30BaTh TOJBKO OJHU OOIINE MIMHKU
YPOB wu JI3UI, ucknroyaer noxHoe aeiictBue YPOB B ciyuae HenmpaBWIIBHBIX JIEUCTBUH MEpCOHAIA
IIpU UCTBITAaHUAX BbIKITIOuaTeneil punepos. Henocrarkom YPOB3 sBnsercs yBenuyeHue BpeMeHHU OT-
KJIFOUeHUsl pu oTpabatbiBanuu joruku YPOB 1o cpaBHenuto ¢ «uncteiM» YPOB (npu nmpumenenun
«CXEMBI 1» cm. . 6.5.2). B nanHOM ciydae Bpemst BbIaul KOMaHbl Ha OTKJIIOUEHHE BBIIIECTOSIIETO
BBIKJIFOYATENISI BO3pACTAaeT HAa BpeMs pabOThl OBICTpOJeHCTBYIOMEH cTyneHu, T.e. Ha 150200 mc (T.e.
obmiee Bpemsi YPOB3 cocraBut 150+200+250+300=400+500 mc).
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[Tpu nmpumenenun JI3II (YPOB3 cwm. m. 6.5.2) mo «CXEME 2» HepocTaTKOM MO CpaBHEHUIO C
paznensHOl peanuzanueii JI3I u YPOB sBnsercs yBenuueHue ycTaBKM MO BPEMEHH OBICTPOJCHCTBY-
IOIIEH CTyrNeHu Ha muTaromux npucoeauHeHusx ¢ 150+200 mc no 250+300 mc (Bpemenu YPOB).

11 TPAHCIHOPTUPOBAHUE U XPAHEHUE

11.1 MP5 nomxHO AonycKaTh TPAHCIOPTUPOBAHUE BCEMH BHJIaMHU TPAHCIIOPTA B YIIAKOBKE ITPU
YCIIOBUU 3alIUTHI OT IPSIMOTO BO3JEHCTBHS aTMOCchepHbIX 0caakoB. [Ipu TpaHCOPTHPOBAHUH BO3YIII-
HBIM TpaHcniopToM MPS B ynakoBKke JOKHO pa3MelaThCsl B OTAIUIMBAEMOM I'€pMETU3UPOBAHHOM OT-
ceke. Pazmernienue u kperieHue ynakoBanHoro MPS B TpancniopTHOM cpecTBe JOJIKHO UCKITIOYATh
€ro CaMOIPOU3BOJILHBIC IEPEMELICHUS U MaICHUSI.

11.2 YcnoBus TpancnopTupoBaHus U Xxpanenuss MPS B uactu BO31eCTBUS KITMMAaTUYECKUX
(hakTOpOB:

- TeMIIepaTypa OKpy»karouiero Bozayxa ot munyc 40 go mioc 70 °C;

- OTHOCHUTEJbHAS BIAXHOCTH 10 95 % nipu 35 °C u 60s1ee HU3KUX TeMIiepaTtypax 0e3 KOHIeHca-
LMY BJIary.

MP5 MOkeT XpaHUTHCS B CyXMX HEOTAILTUBAEMBIX TTOMEUICHHUX TP YCIOBUU OTCYTCTBHUS IbI-
JI1, TIApOB KUCJIOT, LIEJIOUE, arpeCCUBHBIX I'a30B, BBI3BIBAIOIIUX KOPPO3UIO METAIUIA U Pa3pyILIECHUE
IacTMacc.

12 HOATBEPKJIAEHUE COOTBETCTBUSA

Ceprudukar coorBerctBus NeEADC RU C-BY.AZ107.B.03868/21 (cepusst RU Ne0265109) o co-
otrBercTBuU TpeboBanusM TP TC 004/2011 «O 6e30nmacHOCTH HU3KOBOJIBTHOTO O0OPYIOBAHHUSI.

Hexmapanus o coorBerctBrur EADC NeBY/112 11.01. TP020 020.02 00166 u TP TC 020/2011
«DIIeKTPOMAarHUTHAs! COBMECTUMOCTh TEXHHUUECKHUX CPEJCTB.

TepmuHan 3amuTel 3Heproodopynosanust MP5, I1O 70 140 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

HNPUJIOKEHHUE A

(cmpaBouHoe)

I'aGapuTHble M NpUCOEANHNUTEIbHBIE pa3Mepbl, pa3Mepbl OKHA IO/l YCTAHOBKY YCTPOICTBA
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IHPUJIIOXKXEHUE b

(cipaBOYHOE)

Bu 3aaHei nanenu TepMrHala 3aluThl 3HEproodopyaoBanus MPS
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Pucynok b.1 — Bup 3anHei nanenu TepMuHaia 3auuThl sHeproodopyaosanus MPS. Bapuanr 1
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Pucynok b.2 — Buz 3anHei nanenu TepMuHaia 3alUThl sHeproodopynosanus MPS. Bapuant 2
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Pucynok b.3 — Buz 3anHeii nmanenu TepMuHaia 3auiiThl SHeproodopynoBanus MPS.
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Pucynok b.4 — Bup 3anHei nanenu TepMuHaia 3auUThl sHeproodopyaosanus MPS. Bapuanr 4
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MNPUJIOKEHUE B
(cipaBOYHOE)

Cxembl BHemIHMX npucoeauHennii MP5, 110 70
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IMPUJIOXKEHUE T’

Ta0auubl
Ta6muma I'.1 - Cnucok CUTHAJIOB, UCTIONB3YEMBIX MIPY (JOPMUPOBAHUH BBIXOTHOTO JIOTHYECKOTO CUTHAJIA
Kox Tun curuaja Kox Tun curnaja

0 HET 49 12> 1O
1 OTKJI. BBIKIL. 50 12>
2 BKI1. BBIKIL. 51 12>> 1O
3 HeucnpaBHocTh 52 12>>
4 I'p. ycraBok 53 10> 1O
5 Peseps 54 10>
6 CurHanuzanus 55 10>> 1O
7 OTkItOYeHNE 56 10>>
8 3emist 57 In> 1O
9 ABP Bk 58 In>
10 ABP Orxk. 59 In>> 1O
11 ABP biok. 60 In>>
12 Peseps 61 Ir> 1O
13 Pab6ota JI3II 62 Ir>
14 Pabora YPOB 63 12/11 1O
15 Bk, mo AIIB 64 12/11
16 Yckopenue 65 F> 1O
17 A1 66 F>
18 12 67 F>> 10O
19 13 68 F>>
20 J4 69 F< 1O
21 A5 70 F<
22 J16 71 F<< 1O
23 a7 72 F<<
24 I8 73 U> 10O

Hna 110 70.07 | Ina 110 70.20 u>
25 74

19 Peseps
26 A10 Peseps 75 U>> 1O
27 A11 Peseps 76 u>>
28 J12 Pesepn 77 U<HO
29 J13 Pesepn 78 U<
30 J14 Peseps 79 U<<HO
31 a15 Pesepr 80 U<<
32 J16 Peseps 81 u2> 10
33 JI1 82 uz2>
34 JI2 83 uz2>> 1o
35 JI3 84 uz2>>
36 J14 85 uo> 1o
37 JI5 86 uo>
38 JI6 87 uo>> 1O
39 J17 88 uo>>
40 JI8 89 B3-1 CPAB
41 Ho I> 90 B3-2 CPAB
42 I> 91 B3-3 CPAB
43 Ho 1>> 92 B3-4 CPAb
44 I>> 93 B3-5 CPAb
45 HO I>>> 94 B3-6 CPAB
46 I>>> 95 B3-7 CPAB
47 HO I>>>> 96 B3-8 CPAb
48 I>>>> 97 CCJI1
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[Tponomxenune Tabmumpr .1

Kopg Tun curuaaa
98 CCJI2
99 CCJI3
100 CCJ14
101 CCJI5
102 CCJI6
103 cCcl17
104 CCJI8
105 CCJI9
106 CCIJI10
107 CCJI11
108 CCJI12
109 CCJI13
110 CCJI14
111 CCIJI15
112 CClJI16
113 CCli7
114 CCJI18
115 CCJI19
116 CCJI120
117 CCJ121
118 CCJI22
119 CCJI123
120 CCJI24
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Tabnuua I'.2 - Ciucok CUrHANIOB, UCTIONIB3YEMBIX TP (POPMUPOBAHUU BXOAHOTO JIOTHYECKOr0 CUTHANA,
curHayioB O10kMpoBkH 3amuT 1o |, U, F u mapameTpoB aBTOMaTUKH

Kox Tun curnaiaa Kon Tun curnanaa
0 HET 50 BJICI
1 J1 IHB 51 BJIC2 <MHB>
2 A1 52 BJIC2
3 J2 VIHB 53 BJIC3 <WHB>
4 12 54 BJIC3
5 13 THB 55 BJIC4 <1HB>
6 A3 56 BJIC4
7 J14 IHB 57 BJICS <WHB>
8 14 58 BJICS
9 15 HB 59 BJIC6 <1HB>
10 A5 60 BJIC6
11 J16 UHB 61 BJIC7 <UHB>
12 16 62 BJIC7
13 A7 VIHB 63 BJIC8 <MHB>
14 a7 64 BJICS
15 J8 UHB
16 A8
17 na ll0 70.07 | Ana 110 70.20
19 HB Peseps
18 119 Pesepr
19 J10 THB Pesepn
20 J10 Peseps
21 J11 HB Pesepn
22 J11 Pesepn
23 J12 IHB Pesepn
24 J12 Pesepn
25 J13 IHB Peseps
26 J13 Pesepn
27 J14 IHB Pesepn
28 J14 Pesepn
29 J15 HB Pesepn
30 J15 Pesepn
31 J16 IHB Peseps
32 J16 Peseps
33 JI1 <VMHB>
34 J1
35 JI2 <MHB>
36 J12
37 JI3 <VHB>
38 JI3
39 Jl4 <MHB>
40 JI4
41 JI5 <VHB>
42 JI5
43 JI6 <VHB>
44 JI6
45 JI7 <MHB>
46 JI7
47 JI8 <VHB>
48 JI8
49 BJIC1 <MHB>
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Tao6muma I'.3 - Curgassl BHEITHUX 3aIUAT

Kon Tun curnajna Kon Tun curnana
0 HET 50 BJIC1
1 J1 UHB 51 BJIC2 <MHB>
2 A1 52 BJIC2
3 J2 UHB 53 BJIC3 <MHB>
4 A2 54 BJIC3
5 J3 HB 55 BJIC4 <UHB>
6 3 56 BJIC4
7 J14 UHB 57 BJICS <MHB>
8 J4 58 BJICS
9 J5 HB 59 BJIC6 <UHB>
10 A5 60 BJIC6
11 J16 UHB 61 BJIC7 <VHB>
12 J6 62 BJIC7
13 A7 UHB 63 BJIC8 <UHB>
14 7 64 BJICS
15 J8 HB 65 > HO <MHB>
16 J8 66 1> HO
17 na 110 70.07 | [Ana 110 70.20 67 I> CPAB <UHB>

19 NHB Peszeps

18 119 Pesepr 68 | > CPAB
19 J10 THB PesepB 69 [>> HNO <MHB>
20 10 Peseps 70 1>> HO
21 JA11 THB Peseps 71 |>>CPAb <UHB>
22 Al11 Pezeps 72 | >> CPAb
23 12 THB Pe3epn 73 [>>> 1O <MHB>
24 HA12 Pesepn 74 | >>> 1O
25 JA13 HB Pezeps 75 | >>> CPAb <HHB>
26 J13 Peseps 76 | >>> CPAb
27 14 THB Pesepn 77 [>>>> W0 <MHB>
28 14 Pesepn 78 | >>>> 1O
29 J15 THB Pesepn 79 | >>>> CPAb <HHB>
30 15 Peseps 80 | >>>> CPAbB
31 J16 THB Peseps 81 12> HNO <HMHB>
32 J16 Pezeps 82 12> WO
33 JI1 <MHB> 83 12> CPAB <WHB>
34 J 84 12> CPAB
35 J12 <MHB> 85 12>> 1O <UHB>
36 J12 86 12>> 1O
37 J3 <MHB> 87 I12>> CPAb  <MHB>
38 JI3 88 12>> CPAB
39 J14 <1HB> 89 10> MO <HMHB>
40 Ji4 90 10> HO
41 JI5 <MHB> 91 10> CPAB <MHB>
42 JI5 92 10> CPAB
43 JI6 <MHB> 93 10>> MO <WHB>
44 JI16 94 10>> MO
45 J7 <MHB> 95 10>> CPAb  <MHB>
46 J7 96 10>> CPAB
47 JI8 <MHB> 97 In> MO <MHB>
48 JI8 98 In> HO
49 BJIC1 <UHB> 99 In> CPAB <MUHB>
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[Tponomkenne Tadmuis 7.3

Kon Tun curuaja Kon Tun curnaja
100 In> CPAB 145 U2> MO <MHB>
101 In>> MO <UHB> 146 u2> U0

102 In>> MO 147 U2> CPAb <UHB>
103 In>> CPABb <UHB> 148 U2> CPAB

104 In>> CPAB 149 u2>> HO <UHB>
105 Ir> MO <HHB> 150 u2>> HO

106 Ir> HO 151 U2>>CPAb <HHB>
107 Ir> CPAb <HHB> 152 U2>> CPAB

108 Ir> CPAB 153 uo> MO <UHB>
109 12/11> MO <HUHB> 154 uo> MO

110 12/11> 1O 155 U0> CPAb <MHB>
111 12/11>CPAB <MIHB> 156 U0> CPAB

112 12/11> CPAB 157 uo>> MO <MHB>
113 F> MO <UHB> 158 uo>> HO

114 F> 1O 159 U0>>CPAB <UHB>
115 F> CPAb <VHB> 160 U0>> CPAB

116 F> CPAB

117 F>> WO <UHB>

118 F>> WO

119 F>> CPAB <UUHB>

120 F>> CPAB

121 F< HO <UHB>

122 F< HO

123 F< CPAb <MUHB>

124 F< CPAbB

125 F<< MO <UHB>

126 F<< MO

127 F<< CPAB <UHB>

128 F<< CPAB

129 U> HO <UHB>

130 U> HO

131 U> CPAb <MHB>

132 U> CPAb

133 U>> MO <HMHB>

134 U>> HO

135 U>> CPAB <UUHB>

136 U>> CPAB

137 U< HO <UHB>

138 U< HO

139 U< CPAB <UHB>

140 U< CPAB

141 U<< MO <UHB>

142 U<< HO

143 U<< CPAB <UHB>

144 U<< CPAB
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Ta6nuua I'.4 - BerxoaHble CUTHAIBI pefie, WHAUKATOPOB

Kon Ha3Banue Kox Ha3Banmue Kon Ha3zBanmue
0 HET 52 | 110 Peseps 104 | 1 >> CPAB

1 OTKIJI. BBIKJI.<MUHB> 53 JI11 <MHB> Peseps 105 | I >>> MO <MHB>
2 OTKIJI. BBIKIJI. 54 J11 Pesepn 106 | I>>> MO

3 BKJI. BBIKJI.<MHB> 55 J12 <1HB> Peseps 107 | | >>> CPAB<MHB>
4 BKJI. BBIKJI. 56 J112 Peseps 108 | I>>> CPAb

5 HEWCIIP. <WHB> 57 J13 <MHB> Peseps 109 | I >>>> 10O <UHB>
6 HEWCITPABHOCTb 58 J113 Peseps 110 | I>>>>HO

7 PE3EPB 59 J14 <MHB> Peseps 111 | 1 >>>> CPABb <MHB>
8 PE3EPB 60 | 14 Peseps 112 | | >>>> CPAB

9 PE3EPB <MMHB> 61 JI15 <MHB> Peseps 113 | 12> UWO <HMHB>
10 PE3EPB 62 JI15 Peseps 114 | 12> HO

11 CUT'HAJI. <HMHB> 63 J16 <MHB> Peseps 115 | 12> CPAB <MUHB>
12 CUTHAJIM3ALIA 64 J116 Peseps 116 | 12> CPAB

13 OTKJIFOYEHUE <MHB> 65 JI1 <1HB> 117 | 12>> MO <HMHB>
14 OTKJIFOYEHUE 66 JI1 118 | I12>> HO

15 SEMJISI <UHB> 67 JI2 <1 IHB> 119 | 12>>CPABb <MMIHB>
16 3EMJIA 68 JI2 120 | 12>> CPAB

17 ABP BKJI. <MIHB> 69 JI3 <1 IHB> 121 | 10> KO <HUHB>
18 ABP BKIJI. 70 JI3 122 | 10> MO

19 ABP OTKJI. <UHB> 71 JI4 <1HB> 123 | 10> CPAb <MUHB>
20 ABP OTKIJI. 72 JI4 124 | 10> CPAB

21 ABP BJIOK. <MHB> 73 JIS <1HB> 125 | 10>> MO <MHB>
22 ABP BJIOK. 74 JIS 126 | 10>> HO

23 PE3EPB 75 JI6 <1 HB> 127 | 10>> CPAB<UHB>
24 PE3EPB 76 JI6 128 | 10>> CPAB

25 PABOTA JI31I <WHB> 77 JI7 <1 IHB> 129 | In> MO <UHB>
26 PABOTA JI3III 78 JI7 130 | In> MO

27 PABOTA YPOB<MHB> 79 JI8 <1HB> 131 | In> CPAb <MHB>
28 PABOTA YPOB 80 JI8 132 | In> CPAB

29 BKJI. I10 AIIB <MUHB> 81 BJIC1 <MHB> 133 | In>> HNO <MHB>
30 BKJI. I10O AIIB 82 BJIC1 134 | In>> HO

31 YCKOPEHUE <HMHB> 83 BJIC2 <MHB> 135 | In>>CPABb <UUHB>
32 YCKOPEHUE 84 BJIC2 136 | In>> CPAbB

33 A1 <VUHB> 85 BJIC3 <MHB> 137 | Ir> MO <UHB>
34 J1 86 BJIC3 138 | Ir> MO

35 112 <1HB> 87 BJIC4 <MHB> 139 | Ir> CPAB <HMHB>
36 12 88 BJIC4 140 | Ir> CPAB

37 13 <MHB> 89 BJICS <MUHB> 141 | 12/11> 1O <UHB>
38 13 90 BJICS 142 | 12/11> HO

39 J4 <MHB> 91 BJIC6 <MHB> 143 | 12/11> CPAB <UHB>
40 J14 92 BJIC6 144 | 12/11> CPAB

41 J5 <VMHB> 93 BJIC7 <1HB> 145 | F> MO <UHB>
42 5 94 BJIC7 146 | F> HO

43 J6 <1HB> 95 BJIC8 <MHB> 147 | F> CPAb <MHB>
44 J16 96 BJIC8 148 | F> CPAB

45 a7 <MHB> 97 1> HNO <MHB> 149 | F>> HO <MHB>
46 a7 98 1> HO 150 | F=>> HO

47 8 <WHB> 99 | >CPAbF <UHB> 151 | F>> CPAB <UHB>
48 J18 100 | > CPAB 152 | F>> CPAbB

Jlna 1O 70.07 | JIna IO 70.20) 101 1>> 1O <MHB> 153 | F< MO <UHB>

49 J9 <HB> Peseps

50 J19 Pesepr 102 | I>> MO 154 | F< 1O

51 J10 <MHB> Peseps 103 | | >> CPAB <UHB> 155 | F< CPAb <UHB>
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[Tponomxenne Tadmuie ['.4

Kon Ha3panue Kon HasBanue Kon HasBanue
156 | F< CPAB 205 | B37 CPAB <MHB> 254 CCJI23
157 | F< MO <MHB> 206 | B37 CPAB 255 CCl24  <WHB>
158 | F<< MO 207 | B38 CPAb <IHB> 256 CCJ124
159 | F<< CPAB <HHB> 208 | B38 CPAb 257 U> Bo3spar <UHB>
160 | F<< CPAB 209 | CClll <VHB> 258 U> Bo3Bpar
161 | U> MO <UHB> 210 | CCJ1 259 U>> posspar <UHB>
162 | U> 1O 211 | CCJI2  <MHB> 260 U>> po3Bpar
163 | U>CPAb  <UHB> 212 | CCJI12 261 U< Bo3spar <UHB>
164 | U>CPAB 213 | CCJI3 <VHB> 262 U< Bo3Bpar
165 | U> MO <MHB> 214 | CCJI3 263 U<< Bo3spar <UHB>
166 | U>> HO 215 | CCJl4  <HUHB> 264 U<< Bo3Bpar
167 | U>>CPAb <MHB> 216 | CCJI4 265 U2> Bozspat <MUIHB>
168 | U>>CPAb 217 | CCJIS <VHB> 266 U2> BozBpat
169 | U< MO <MHB> 218 | CCJIS 267 U2>> osspar <MUHB>
170 | U< HO 219 | CCJI6  <MHB> 268 U2>> BosBpat
171 | U<CPABb <MHB> 220 | CCJI6 269 U0> Bozspat <MUIHB>
172 | U<CPAB 221 | CCJI7  <MHB> 270 U0> Bo3Bpat
173 | U< HO <MHB> 222 | CCJI7 271 U0>> osspar <MUIHB>
174 | U<< MO 223 | CCJI8  <MHB> 272 U0>> Bo3Bpat
175 | U<<CPAb <MHB> 224 | CCJI8 273 F> Bospar <UHB>
176 | U<<CPAb 225 | CCJI9 <HHB> 274 F> Bo3Bpat
177 | U2> MO <MHB> 226 | CCJI9 275 F>> o3spar <MUIHB>
178 | U2> HO 227 | CCJI10 <HMHB> 276 F>> Bo3Bpat
179 | U2> CPAB <IHB> 228 | CCJ10 277 F< Bo3Bpar <UHB>
180 | U2> CPAb 229 | CCJIll  <MHB> 278 F< Bo3Bpat
181 | U2>> MO <MHB> 230 | CCJIl1 279 F<< Bo3spat <IHB>
182 | U2>> MO 231 | CCJI12  <MHB> 280 F<< Bo3Bpar
183 | U2>> CPAB <UUHB> 232 | CCJ12
184 | U2>> CPAB 233 | CCJI13 <MHB>
185 | U0> MO <MHB> 234 | CCJI13
186 | U0> MO 235 | CCJI14  <MHB>
187 | U0> CPAb <IHB> 236 | CCJI14
188 | U0O> CPAB 237 | CCJI15 <MHB>
189 | U0>> MO <MHB> 238 | CCJI15
190 | U0>> MO 239 | CCJIl6  <MHB>
191 | U0>> CPAB <HB> 240 | CCJI16
192 | U0>> CPAB 241 | CCJI17  <WHB>
193 | B31CPAF <HHB> 242 | CCJ17
194 | B31 CPAB 243 | CCJI18  <HHB>
195 | B32CPAb <HHB> 244 | CCJI18
196 | B32 CPAb 245 | CCJI19 <HHB>
197 | B33 CPAb <HHB> 246 | CCJI19
198 | B33 CPAB 247 | CCJI20 <UHB>
199 | B34CPAF <UHB> 248 | CCJI120
200 | B34 CPAb 249 | CCJI21 <MHB>
201 | B35 CPAb <MHB> 250 | CCJI21
202 | B35 CPAb 251 | CCJI22  <HWHB>
203 | B36 CPAb <MHB> 252 | CCJI122
204 | B36 CPAB 253 | CCJI23 <MHB>
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IIpunosxenue k norosopy Ne OT«__ » 20

Kapra 3aka3a Ha TepMuHAJ 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 tuna RJ-45

HoMmuHaneHOE HanpsiKeHUEe MUTaHUS:
110—- Un =110 B;

230— Uy ~230B/=220B
XXX(XX) —MHO€ HANPSIKEHUE

Bepcus nporpammHoro obecredeHus:
70

Tepmunan 3amuTs! sHEproodopynoBanus MP5

KoauyecTBO H31€HH: IIT.
TexHn4yeckoe ONMCAHUE U PYKOBOJICTBO 110 IKCIIYaTALUM: IUT.
3AKA3YUK: N3I'OTOBUTEJDb:
« » 20 I. « » 20 T.
MLII. ML.II.
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