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Hacrosimee pyKkoBOACTBO MO 3KCIUIyaTallMH TpeIHa3HAueHO A O3Ha-
KOMJICHHSI C BO3MOKHOCTSIMH, IIPUHIUIIAMH PabOThI, KOHCTPYKIMEH U MpaBUIIaMHU
SKCIUTyaTalluk, XpaHEeH!s ¥ TPAaHCIIOPTUPOBAHUS MUKPOIPOLIECCOPHOTO YCTPOHCT-
Ba 3amuThl «OpHoH-PT3».

[Tpn skcrutyaTanuu ycTpoWCTBa, KpoMe TpeOOBaHWIl JaHHOTO PYKOBO-
JICTBA MO 3KCIUTyaTalllH, HEOOXOJUMO COOMIONaTh o0mMe TpeOOBaHMUS, YCTaHaB-
JWBaeMble WHCTPYKIMAMH W IIPAaBWJIAMH JKCIUIyaTallid yCTPOWCTB peneHON
3aIIUTHl ¥ aBTOMATHKH YHEPTOCHCTEM.

K skcmmyaTamy MHKpPONPOIIECCOPHOTO YCTpoHCTBa 3amuThl «OpHOH-
PT3» momyckaroTcs Jnia, W3yYWBIIME Hactosmiee PD u mpomenmme mpoBEpKy
3HAHUH TIPaBMJI TEXHWKH OE30MacHOCTH W SKCIUTyaTallMH 3IIEKTPOYCTaHOBOK
3JIEKTPUYECKUX CTAaHLMM U MOACTAHIUHN.

Ilepen ycTaHOBKOW yCTpOMCTBa PEKOMEHIYETCSl NMPOU3BECTH IPOBEPKY
€ro TCXHUYCCKUX XapaKTCPpUCTUK B na6opaTopH1>1x YCIIOBHUAX.

MuxkponpoueccopHoe ycTpoiicTBo 3amutel «OpuoH-PT3» nomkHo ycra-
HaBJIMBATHCS Ha 3a3eMJICHHBIE METAJUIMYECKHE KOHCTPYKIMH, IIPU 3TOM HEo0Xo-
JUMO O0ECHEeYNTh HAJAEKHBIH DIIEKTPUUECKUH KOHTAaKT MEXAy MaHeNblo ¢
BUHTAMH KpPEIUICHHSI yCTpoicTBa. BHWHT 3a3zemiieHnst ycTpoicTBa MOJDKEH OBITh
COEIMHEH C KOHTYPOM 3a3eMJICHUS MOJCTAaHIIMK METHBIM IPOBOIOM CEYEHHEM HE
MeHee 2 MM’

YerporictBo 3amuTtel «OproH-PT3» BBIyckaeTcss B OBYX MOIU(HKA-
UsIX — ¢ nepeaHuM «I1» (A7 ycTaHOBKHM Ha TIyXyO0 CTEHKY) U 3aHIM HPUCOEIH-
HeHHeM — «3». 1o HanpspKeHHIo ONepaTUBHOTO NMUTAHUS YCTPOMCTBO BBITYCKAETCS
TONBKO Ha HampsbkeHue 220 B nepemennoro toka yactotsl 50 I'mI.

Buumanue! TlogxiroueHe Ha BXOJ ONIEPATUBHOTO TUTAHUS YCTPOWCTBA
HANPSOKCHUST TMOCTOSHHOTO WIIM BBIPSAMIICHHOTO TOKAa TIPUBEAET K BBIXOAY
YCTpOICTBA U3 CTPOSL.

Buumanue! Bce uzmepsieMble YyCTPOUCTBOM TOKH, a TaKXKE BCE YCTaBKHU
(UrypHUpYIOT B YCTPOHCTBE TOJNBKO BO BTOPUYHBIX 3HAYECHUSIX TOKOB, HEIOCPEJICT-
BEHHO MTOJIBOJJMMBIX K BXOIHBIM KJIEMMaM yCTPOHCTBA.

[lpumep 3amucu Ha3BaHUS YCTPOMCTBA IS 33JHETO IPHCOSIUHEHUS
«OpuoH-PT3»: «Mukpomnporieccoproe ycTpoiictBo 3amuTel  «OpnoH-PT3-3»
TV 3433-001-54933521-2009».



CokpalleHus1, NCTIOJIb3yEeMbIE B TEKCTE:
ABP — aBromMaTnueckoe BKIOUEHHUE PE3EPBA;
AYP — aBTOMaTHYECKAs YACTOTHASA PA3TPy3Ka;
AT — ananoro-mudpoBoii mpeodbpazoparens;
AIIB — aBTOMaTHYECKOE TOBTOPHOE BKIFOUCHIE;
HNMC — unHTerpanbpHasi MUKpOCXeMa;
K3 — xopoTkoe 3aMbIkaHuE;
KPVY — xoMIIeKTHOE pacipenenuTensHOe YCTPOHCTRO;
KPYH — koMIIeKTHOE paclpeieNuTeNbHOe YCTPOHCTBO HapYKHOM yCTaHOBKY;
KCO — xamepa cOopHast OJHOCTOPOHHETO 00CITYKHBaHHS;
JI3HI — noruyeckas 3amuTa ImivH;
MT3 — makcuMaibHast TOKOBas 3allNTa;
H3 — HopManbHO 3aMKHYTHIE (KOHTaKTHI);
HP — HOpManbHO pa3oMKHYTHIE (KOHTAKTHI);
033 — ogHOha3HOE 3aMBIKAHHE HA 3EMITIO;
O3Y - onepaTuBHOE 3alIOMHUHAIOIIEE YCTPOUCTBO;
[13Y — mocrostHHOE 3aITOMHHAIOIIEE YCTPOICTBO;
I1TO — npaBuia TEXHUYECKOMN 3KCIITyaTalllH;
[TYD — mpaBuia ycTpoicTBa 3JIEKTPOYCTAHOBOK;
P3A — peneitnas 3ammra 1 aBTOMaTHKa,;
PIIB — perne nono>xeHust BEIKIIOUATENS — «BKIIIOYEHOY;
PIIO — pene monoxeHus BBIKIIOYATENS — KOTKIIOUEHOY;
POK — pene ¢ukcanim KoMaH 1! (BKIIOYNTH BBIKIIOUATENb);
PD — pyKOBOJCTBO 110 3KCILTyaTalny;
TH — u3MepHuTeNnbHEIH TpaHCPOPMATOP HAIPSIKEHIS,
TCH — tpancdopmaTop cOOCTBEHHBIX HYXI;
TT — u3MepuTenbHBINA TpaHCPOPMATOP TOKA;
TTHII — u3mepuTensHBIii TpaHCHOPMATOP TOKA HYJIEBOH MOCIEIOBATENBHO-
CTH;
TV — Teneynpasnenue;
YPOB — ycTpoiicTBO pe3epBUPOBAHMS OTKA30B BBIKITIOUYATEIS;
YAIIB — yacToTHOE aBTOMaTHYECKOE IOBTOPHOE BKIIOUEHHE;
[TV — muHs! yIpaBIeHuUs.



1 OIIMCAHUME U PABOTA

1.1 Hasnauenue usnenus

1.1.1 MuxkpomnporneccopHoe ycTpoictBo 3amuTsl «OpuoH-PT3» (B nams-
HEeHIleM — yCTPOHCTBO), MPEAHA3HAYEHO /IS BEHINONHEHHUS (YHKIWH pereiHon
3aIIMUTHI, aBTOMATHKH, YNIPABICHUS ¥ CUTHATM3AIMY NTPUCOSANHEHUI HAIIPSKECHH-
eM 6—10 kB, HO MOXeT IpUMEHSATHCA U I APYTUX KIACCOB HAIPSIKESHUS.

YcerpoiicTBO mpeaHa3sHAadeHO Ui paOOThI HA IOACTAHIMAX C MEPEeMEHHBIM
OIIEPAaTHBHBIM TOKOM M MOXET HEIOCPEICTBEHHO PaboTaTh C BBIKIIOYATEISIMH,
KaTYIIKHA OTKITIOYEHUS] KOTOPBIX BKITFOUEHBI «I10 CXEME JECITYHTUPOBAHUS.

YCTpoHCTBO MMpenHa3HayeHo Uil YyCTaHOBKU B peneilHblx orcekax KPY,
KPYH u KCO, Ha manensx u B mkagax B pelleiiHbIX 3ajlax U MyJIbTaX YIpPaBICHUSI
3JIEKTPOCTAHIMKA U TojcTanImi 610 kB.

1.1.2 VYcrpoiictBo «OproH-PT3» siBasieTcs KOMOMHUPOBAHHBIM MUKPOIIPO-
LIECCOPHBIM TEPMHUHAJIOM PEJICHHOMN 3allIUThl 1 aBTOMAaTUKH.

Pean3oBaHHBIE B yCTPOWCTBE aNrOpUTMBbl (DYHKIMH 3aIMUTH U aBTOMATHKH,
a TakkKe CXEMBbI TOJAKIIOUEHHsS YCTpPOHCTBa pa3paboTaHbl MO TpeOOBaHHSAM K
OTEYECTBEHHBIM cucteMaM P3A B COTpyAHHYECTBE C MPEACTABUTENSIMH SHEpro-
CHCTEM W MPOEKTHBIX MHCTUTYTOB, YTO O00ECHEYMBAET COBMECTHMOCTh C arapa-
TYpO#, BBINOJHEHHON Ha pa3MMYHON 3JIeMeHTHOH Oasze, a Takxe oOierdaer
BHE/IpEHHE HOBOH TEXHUKH ITPOCKTUPOBIIUKAM H KCILTYaTAlIHOHHOMY TIEpCOHATY.

1.1.3 VcrpoiicTBO mpeqHa3HAYeHO Ui AKCILTyaTallud B CIEXYHOIUX YCIOo-
BHSIX:

— TeMIepaTypa OKpy>karoliero Bozayxa — or —40 go +55°C;

— OTHOCHTENbHAs BIKHOCTH IpH 25°C — 10 98%:;

— arMocdepnoe aasienue — ot 550 g0 800 MM pr. cT.;

— OKpYJKaroIasi cpefa — HEB3PBIBOOMACHAs, HE COJep Kamias TOKOIIPOBOJISI-
IIeH MBUIH, arpeCCUBHBIX MAPOB U T'a30B, PA3PYIIAIONINX H30JSAIHIO U METAILIBL;

— MECTO yCTAaHOBKH IOJDKHO OBITh 3alWIIEHO OT TOMaJaHWs OpPBI3T, BOIHI,
Mace, 3MYJIbCUH, a TAK)KE OT MIPSIMOTO BO3JIEHCTBUS COJTHEUHOM pagualyy;

— CHHyCOHMJaJbHAasl BHOpAIUs BIOJh BEPTUKAIBHON ocu yacTtoToil ot 10 mo
100 I'g ¢ yckopenunem He Oomee 1 g;

— MHOTOKpaTHbIe yaapbl yacToToi oT 40 mo 80 ygapoB B MHUHYTY C yCKOpe-
HUEM He OoJiee 3 g, IMTETBHOCTh yIapHOoTro yCKopeHus — oT 15 1o 20 Mmc.

1.1.4 VYcTpolcTBO MOXKET NMPUMEHATHCS UL 3allUTHI HIEMEHTOB paclpeje-
JIUTENBHBIX CETEH KaK CaMOCTOSITENIbHOE YCTPOMCTBO, TAK U COBMECTHO C IPYTUMH
ycrporicteBamu P3A  (Hampumep, IyroBo#l 3aIllMTON, 3alIUTOH OT OXHO(MA3HBIX
3aMBIKAaHWH Ha 3eMJIIO U T.1T.).

1.1.5 VYcrpoiicTBo obOecriedymBaeT CIEAYIONINE IKCIUTyaTallHOHHBIE BO3MOXK-
HOCTH:



— BBINOJTHEHUE (DYHKIMI 3allUT, aBTOMAaTUKU M YIIPABJICHHS, OPEIEICHHBIX
nyo uI1T3;

—3aJjaHnue BHYTpeHHeH KoH(UTryparuu (BBOA/BBIBOJ 3aIlUT U aBTOMAaTHKH,
BEIOOp 3aIUTHBIX XapakTEPUCTHK M T.J.) C MOMOIIbIO KOMIBIOTEpA Yepe3 KaHall
CBSI3W;

— BBOJ ¥ XpaHEHHE YCTABOK 3aIIUT M aBTOMATHKH;

— KOHTPOJIb ¥ WHIUKANWIO TIOJIOKEHUS BBIKIIOYATENS, a TAaKXKe KOHTPOIb
HCIIPaBHOCTH €r0 LeTIeH yIpaBIeHus;

— repefady mapamMeTpoB aBapHu, BBOJ M M3MEHEHHE YCTABOK IO JIMHUHU CBS-
3H;

— HETIPEePBIBHBINA OMEPaTHUBHBIN KOHTPOIH paboTOCIIOCOOHOCTH (CaMOauarHo-
CTHKY) B T€UE€HHE BCETO BPEMEHH padOTHI;

— OJIOKMPOBKY BCEX BBIXOJIOB IPU HEHCIIPABHOCTH YCTPONCTBA IS HCKITIOUE-
HHUS JIOKHBIX CpabaThIBaHMIA;

— MOJTydeHUE UCKPETHBIX CHTHAJIOB YIPaBIEHHS W OJIOKUPOBOK, BBIAAUY
KOMaH/1 yIIpaBJIeHHs, aBapUHOM 1 IpeynpeIMTeIbHON CUTHAIN3AIINY;

— yIpaBlieHHE aBapUUHBIM OTKIIOYEHUEM BBIKIIIOUATEISI TI0 CXEME «JIeIIyH-
THPOBAHM» C TIOMOIIBIO CHMHCTOPOB;

— FaJIbBAaHUYECKYIO Pa3BS3Ky BCEX BXOJOB M BBIXOJOB, BKIIIOYAs IHTAaHHE,
JUIs1 00ecTiedeH s BEICOKOH MTOMEX03aIIHIIEHHOCTH;

— BBICOKOE CONPOTHUBIICHHE U IIPOYHOCTH M30JISLIMN BXOIOB M BBIXOJIOB OTHO-
CUTETIHFHO KOPITyca U MEXIy cOoOOH AJIS MOBBIIICHHS YCTOHYNBOCTH YCTPOMCTBA K
TIepEeHATNPSKEHUSIM, BOSHUKAIOIINM BO BTOpUYHBIX Hersax KPY.

1.1.6 ®OyHKUMH 3aILUTHL, BBIIOIHIEMbIE yCTPOUCTBOM:

— TOKOBasl OTCEYKa C KOHTpOJIeM NBYX (Da3HBIX TOKOB C HE3aBUCHMOW BBbI-
JIEP’)KKOM BpEMEHH C BO3MOXKHOCTBIO OJIOKMPOBKHU CTYIIEHH C ITOMOIIBIO BHEIITHETO
CHUTHAaJIa, CTYNIEHb MOXKET HCII0JIb30BaThCs Kak Jorndeckas 3amura muH (JI3II);

— MakcuManbHas TokoBas 3amura (MT3) oT MexaydasHBIX HOBPEKICHUH
KaK C HE3aBHCHMOW, TaK W C OJZHUM M3 IISITH BHIOB 3aBHCHMBIX XapaKTEPHUCTHK
TOK-BpEMS;

— aBTOMAaTHYECKHH BBOJ yCKOpeHHs cTyneHH MT3 mpu 1r000M BKITIOUEHUH
BBIKJTIOYATEIIS;

— 3alIUTa OT NEPErpy3KH C HE3aBHCHMOW XapaKTEPUCTUKOW BBIJEPIKKU Bpe-
MEHH;

—3ammra oT oxHo(ha3HbIX 3amblkaHui Ha 3emuto (O33) Mo TOKy HyJEBOM
MOCJIEI0BATENFHOCTH OCHOBHOM 4acToThl 50 I'1] ¢ He3aBUCHMOIT XapaKTepHCTUKOM
BBIJICP)KKU BPEMEHH;

— MCIIOJIHEHUE BHEIIHETO CUTHANA aBapUIlHOTO OTKIIIOYEHUS, Halpumep Iy-
TOBOM 3allUTHI,

— ¢opmupoBanue curaana YPOB mpu oTka3ax CBOETro BBIKITFOUATEIIS.



1.1.7 ®yHKUMH aBTOMATHKH, BBIIIOJIHAEMBIE YCTPOHCTBOM:

— OTEpaliy OTKIIIOUCHHS M BKJIIOYEHHS BBIKJIIOYATENS 110 BHEIIHUM KOMaH-
JlaM C 3aIlIUTON OT MHOTOKPATHBIX BKIIFOUSHNH BBIKIIIOYATENIS;

— oxHO- Wi ABykpatHoe AIIB;

— ¢opmupoBanue curaana mycka MT3 mist opraHn3aiiu JOTHYECKON 3allu-
THI ILIUH;

— OTKJIIOUEHHE M BKJIIOYEHHE BBIKJIIOYATeNIs MO BHEMHMM curtagam AYP u
YAIIB.

1.1.8 [lomomHUTENBHEIE CEPBUCHBIE (DYHKIINH:

— (uxcanus cpaboTaBIIeld CTYNEHH 3aIlUTHL, a TakKe TOKOB B MOMEHT aBa-
PHH B SHEPrOHE3aBUCUMOM TaMSATH;

— U3MEPCHUEC TJIUTCIBbHOCTH OTKIIIOYCHU S BBIKITHOYATECIIA,

— AOTIOJIHUTEIIBHBIC PEJIC U CBETOAUOABI CUTHAJIU3allu U UHAWKAIHUHU.

1.1.9 VcrpolicTBO MNPOU3BOAUT HU3MEPEHHE JIEKTPHUUECKUX MapaMeTpoB
BXOJHBIX aHAJIOTOBBIX CHTHAJIOB (Pa3HBIX TOKOB /4, I, M TOKA HYJIEBOH MOCIENOBA-
TenpHOCTH 31

ITpn m3MepeHnsX OCYIIECTBISIETCSI YMEHBIIEHHE allepUOANIECKON COCTaB-
JSIIOIEH, a Takke (HUIBTPAIMs BBICIIMX TAapPMOHHMK BXOJHBIX CHTHANOB. Jls
CpaBHEHHs C YCTaBKaMH{ 3aIllUT HCIOJB3YETCs TOJBKO AEHUCTBYIOIIEEe 3HAUCHHUE
NepBOil FTapMOHUKHU BXOJIHBIX CUTHAJIOB.

1.1.10 DnemenrtHas 0Oa3a BXOOHBIX M BBIXOJHBEIX IENEH 00ECIIEUYMBAET CO-
BMECTUMOCTh YCTPOWCTBA C JIOOBIMH YCTPOHCTBAMM 3alllUThl U aBTOMATHKU
pa3H1)1x HpOHSBO}IHTeJ’ICﬁ — 3HeKTpOMeX8HI/I‘{eCKI/IMI/I, SHCKTpOHHBIMI/I, MI/IKpOHpO-
IIECCOPHBIMH, & TAK)KE COIPSDKCHHUE CO CTAHAAPTHBHIMY KaHATaMH TEJICeMEXaHUKH.

1.1.11 VYcrpoiicTBO MMeeT KaHaJbI CBSI3U [JIs IEPEAAYu Ha KOMIIBIOTEP HaH-
HBIX TIOCIIEHET0 aBapHUHOTO OTKIIFOYEHHS, MPOCMOTpa W M3MEHEHHUS YCTaBOK,
KOHTPOJISI TEKYIIETO COCTOSIHUS YCTPONCTBAa (MOHHTOPHHTA), a TAKXKE IMCTAHIIH-
OHHOTO yTIPaBJICHUS BBHIKITIOUATEIIEM.

1.1.12 YcTpoiicTBO MOKET MOCTaBIATHCS CAMOCTOSITENIBHO JUIsl UCIIOJIb30Ba-
HUS Ha JCWCTBYIOIIUX OOBEKTAaX IMPH WX MOICPHU3ANUHN WIH PEKOHCTPYKIIHU.
Kpome TOro, yCTpOWCTBO MOXET BXOAWUTh B KOMIUICKTHBIC IIOCTaBKH WIpHU
KaIUTAIEHOM CTPOUTENIECTBE ANEKTPOIHEPTETHUECKUX OOBHEKTOB.

1.2 TexHuYeckue XapaKTEPUCTHKI

1.2.1 OcHOBHBIE TapaMETPHI U pa3MepEI

1.2.1.1 Ilutanue ycTpoicTBa OCYLIECTBISETCA OT MCTOYHHMKA MEPEMEHHOTO
(ot 45 no 55 I'm) Toka HanpsbkeHueM ot 176 mo 242 B win ot TpaHcdopMaTopoB
TOKa KOHTPOJIMPYEMOTO INPHCOCAMHEHUs] MpPU BTOPHYHBIX Tokax (a3 A wmm C
CBBIIE 5 A, B Cly4ae NpONaJaHus WIHM IIyOOKOH IMOCaaKu HanpspKEHHs olepa-
TUBHOTO TOKA.



1.2.1.2 MouHocTh, nOTpebasiemMas YCTPOUCTBOM OT HCTOYHHKA ONEPaTUBHO-
ro IIepeMeHHOro Toka HarmpsbkenueM 220 B B nexxypHom pexxrmMe — He Oosee 3 B,
a B pexuMe cpabaThIBaHuUs 3aluT — He Ooinee 6 BT.

1.2.1.3 T'aGapuTHbIE pa3Mepsl ycTpoiicTBa He mpeBbiatoT 261x170x107 MM.

1.2.1.4 Macca ycTpolicTBa 0e3 yHakoBKH HE IPEBBIIIAET 5 KT.

1.2.2 XapaxkTtepucTuku

1.2.2.1 Xapakrepuctuku ycrpoiictBa «OprnoH-PT3» yka3ansl B Tabnmme 1.

1.2.2.2 JlononHUTENbHAS MOTPEHIHOCTh U3MEPEHUS TOKOB, & TAKXKE JOIOJI-
HUTENbHAs OTPEITHOCTE CpadaThIBaHUsI yCTPOMCTBA MPU M3MEHEHUH TeMIlepary-
PBI OKpy’)Karomieil cpeapl B pabodyeM auana3oHe HE MpeBblmaeT 1% Ha Kaxmple
10°C otnocurensHo 20°C.

1.2.2.3 JlomomHUTENbHAS MOTPEITHOCTE M3MEPEHHSI TOKOB M cpaOaThIBAaHUS
YCTpOMCTBA NMPH W3MEHEHHH YacTOTHI BXOAHBIX CHUTHAJIOB B JHama3oHe OT 45 1o
55 I'm He mpeBbimaet 2% Ha kaxaprid 1 ' otHOCHTERHO 50 I

1.2.2.4 YcrpoiicTBo He cpabaThIBaeT JIOKHO M HE TIOBPEXKAAeTC:

— IIPH CHATHH U TI0Jja4ye OTEPaTHBHOIO TOKA;

— IIpH TIepepbIBaX MUTAHUS JIIO00H IUTMTEIBHOCTH C MOCIEIYIOIINM BOCCTa-
HOBJICHHEM.

1.2.2.5 YcrpolicTBo oOecrieunBaeT XpaHEHHWE MapaMeTpOB HACTPOWKH H
KOH(UIypanuy 3aIllUT ¥ aBTOMAaTUKU (YCTaBOK) B TEUEHHE BCETO CPOKa CITYXKOBI
BHE 3aBHCHMOCTH OT HAJMYHS IUTAIOMIETO HAMIPSKEHHS.

1.2.2.6 YcTpoHCTBO BHIMONHAET (DYHKIMH 3AIIUTHI CO CpabaThIBAHHEM BbI-
xomHbBIX pene B TedeHume 0,05 ¢ mocie TONHOTO MPOIANAHMS OIEPATHBHOTO
MUTaHUA OT HOMHHAJIBHOTO 3HAUCHMSI M OTCYTCTBHU Toka (a3. IIpu oTcyrcTBHM
MIEPEMEHHOT0 HAIPSKEHHUsI YCTPOHCTBO BBHIMONIHSET CBOM (DYHKIIUH IPH TOKE XOTS
OBl OJIHOH M3 TOKOBBIX (ha3 CBHIIIE 5 A.

1.2.2.7 Bpemsi TOTOBHOCTH yCTPOWCTBAa K pabOTe MpH MOAavye HaNpsHKEHHs
olepaTUBHOIO Toka — He 6oiee 0,2 c.

Tabmina 1
HaunmeHoBaHue napamerpa 3HaueHne
BxozHbIE aHAJIOTOBBIE CUTHAJIBL:
4yuciIo a3HBIX BXOJIOB MO TOKY 2
HOMHUHAIBHBIN TOK (a3 (I, Ic), A 5
MaKCHUMAJIbHBII KOHTPOJIUPYEMBIH JHana3oH TOKOB B 0,5-150,0
(hazax, A
pabouwnii namazoH TOKOB B azax, A 3,0-100,0
OCHOBHas OTHOCHTEJIbHAsI IOTPELTHOCTh H3MEPEHHS +5
TOKOB B (hazax, %
TepMHYeCcKasi CTOMKOCTh TOKOBBIX IeTIeH, A, He MeHee:
IUIATEIBHO 10




HanmeHoBaHuE mapameTpa 3HaueHHe
KpaTKOBpeMeHHO (3 ¢) 200
Y4acTOTa NEPEMEHHOT0 TOKa, 't 50+0,5
MaKCHMAaJIbHEIN TOK 31, A 2,50
pabounii muamaszon Toka 31, A 0,1-2,50
OCHOBHasI OTHOCHUTENIbHASI IOTPEITHOCTh U3MEPEHHS TOKa
31, % 15
TepMUYeCcKas CTOHKOCTb TOKOBOM 1ern 31y ¢ BXOIHBIX
KJIeMM, A, HE MEHee:
IUTUTEIIHHO 2,5
KpaTKOBpPEMEHHO (2 ¢) 5
noTtpebsieMasi MOITHOCTh BXOAHBIX LieTel is (ha3HbIX
TOKOB B HOMUHaNBEHOM pexume (I =5 A), B-A, npu
HaJIMYMH HaIIPsDKEHUsI TUTaHus, He OoJee: 1
0e3 HarpspDKeHUs! MUTaHus, He OoJee: 5
s Toka 31y B HomuHAEHOM pexnme (I =1 A) 0,5
BxonHbIe IMCKpeTHBIE CHTHAIBI IepeMeHHOTo Toka (220 B)
YHCIIO BXOZOB 10
BXOJIHOM TOK, MA, He Oojiee 10
HanpspKeHUE HaJle)KHOTo cpabaTeiBaHus, B 160-242
HarpsDKeHUE HaJIe)KHOTO HecpabarbiBaHus, B 0-120
JUINTENIBHOCTh CUTHAJIA, MC, HE MEHee 20
BrixoaHbIe AECKpeTHBIE CUTHANEI yrpaBieHus (220 B)
KOJIMYECTBO BBIXOTHBIX pelie (TPyIIl KOHTAKTOB) 8 (13)
KOMMYTHPYEMOE HaMpsHKEHHE IEPEMEHHOTO HIIH
MMOCTOSIHHOTO TOKa, B, He Ootee 300
KOMMYTHPYEMBIH IIOCTOSIHHBIN TOK 3aMbIKa-
HHsI/pa3MbIKaHUsl [TPY aKTUBHO-MHAYKTHBHON HarpysKe C
nocrostHHOM BpemeHu L/R = 50 mc, A, He Oonee 5/0,15
KOMMYTHPYEMBII ITepeMEHHBIH TOK 3aMbIKa-
HUsI/pa3MbIKaHUsI ITPU aKTHBHO-MHAYKTHBHON HarpysKe C
moctostHHOM BpemeHu L/R = 50 mc, A, He Oonee 5/5
Pabouwnii qrama3zoH TOKOB ITyHTHPOBAHS/ ICITYHTHPOBAHHS 5-200
[TocTossHHOE HANPSKEHUE IS 3alIUTHIBAHUS «CYXUX)
KOHTaKTOB JUCKPETHBIX CUTHAJIOB «BHElIHEee OTKIIOUEHHE» 24
u «byiokupoBka orceuku», B
[MoTpediasieMblii TOK Ka)I0TO U3 BXOJIOB JUCKPETHBIX
curHanoB «BHemHee oTkmouenue» U «biokuposka 10

OTCEUKH», MA, He Oolee
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1.2.2.8 Cpennsist HapaboTKa Ha 0TKa3 ycrpoiictBa cocrapisier 125000 yacos.

1.2.2.9 Cpeanee BpeMs BOCCTAaHOBJICHHS pPaOOTOCIOCOOHOTO COCTOSHHS
YCTPOMCTBa NPH HAJMYMK ITOJHOTO KOMIUIEKTa 3allacHBIX Y3JIOB U AeTajield — He
Gonee 3 u.

1.2.2.10 INonHelii cpemHuii cpok cirykObl ycrpoiictBa «OpuoH-PT3» 1o
CIIMCAaHUSI COCTABISIET HE MEHee 25 JIeT NMpH YCIOBHUH MPOBEACHHS TPeOyeMbIX
MEpOIPUATHI 10 0OCITYKHBAHHIO C 3aMEHOMH, TP HEOOXOANMOCTH, MaTepHaIOB U
KOMITIEKTYIOIINX, UMEIOIINX MEHBIIUH CPOK CITY>KOBI.

1.2.2.11 B gacTtu BO3AEHCTBUS MEXaHHYECKUX (PAaKTOPOB YCTPOHUCTBO COOT-
BercTByeT rpymme M6 o 'OCT 17516.1.

1.2.2.12 VYctpo#cTBO cOOTBETCTBYeET HcnonHeHnto [P54 no nmumeBoit manemn
u [P20 no ocransHbIM B cootBercTBUM ¢ ['OCT 14254 (MOK 70-1, EN 60529),
KpoMe KJIEMM IOAKIIIOYESHHUS.

1.2.2.13 DnexTpuueckoe COMPOTUBIEHHE M3OJSIUU MEXIY HE3aBUCUMBIMU
JNIEKTPUYECKUMH TIETSIMH U MEXIy STHMH ILEMSIMH W KOPIIyCOM B XOJIOJHOM
COCTOSIHUH COCTaBJISIET:

— e meHee 100 MOM B HOpMaJbHBIX KIMMAaTHUYECKUX YCIIOBHUSAX;

—He mMeHee | MOM TIpH TOBBIMICHHOW BIIAKHOCTH (OTHOCHTENBHAS BIIAXK-
HOCTB — 98%).

HopManbHBIME KIMMaTHIECKUMHA YCIOBHSIMH CUATAIOTCSI:

— TEeMIIepaTypa OKpy’karomero Bo3ayxa — (25+10)°C;

— OTHOCHUTEIIbHAS BIAXHOCTh — OT 45 10 80%;

— arMocdeproe maBienue — ot 630 mo 800 MM pr. cT.

1.2.2.14 Dnextpuueckas H30JIIUS MEKIY HE3aBHCHMBIMHU 3JICKTPHIECKUMHI
HeMmsIMH ¥ MEXAYy ITUMH ILEMsIMH M KOPIIyCOM B XOJIOMHOM COCTOSHHH IIpU
HOPMaJIbHBIX KIMMaTudeckux ycnousix (1.1.2.2.13) 6e3 mpo0ost u mepekphIThs
BBIJICPIKUBACT:

— MCHBITAaTEeNIbHOE HAIIPsHKEHHE NIEpEeMEHHOro Toka 2 KB (nmeifcTByromiee 3Ha-
yenue) yactorod 50 ' B Teuenne 1 muH (BXOIHBIE Ileny KaHana cBsisu RS485, a
TaKKe LEeNU BXOAHBIX CHrHaNOB «biokmpoBka oTceukm» u «BHemHee oTkiroue-
HEE» — 1 KB);

— IMITYJIbCHOE HCHBITATENIFHOE HAIpsHKEHHE (M0 TPU HMITYJIbCca ITOJI0XKH-
TENBHBIX U OTPUNATEIBHBIX) C aMIUIUTYAOH 0 5 KB, IIHTENbHOCTBIO MEPENHETO
¢ponTa 1,2 MKC, IIATENBHOCTBIO HMMITylbca 50 MKC W IIEPHOIOM CIICIOBAHUS
HUMITYJIBCOB — 5 C.

1.2.2.15 YcTpoicTBO BBHIIONHSIET CBOM (DYHKIUH HPU BO3ACHCTBUH MOMEX C
napaMeTpamu, MPUBEICHHBIMHU B Tabnuue 2.
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Tabmuma 2

o
2 B £E.
L O % o =
Bun nmomexu E é I'OCT, MBK = § § IIpumeuanue
o g & é
IloBTOpstomuecs 3 |TOCTP51317.4.12- A 2,5kB -
3aTyxaromuye KojeOaHus 99 IPOIOJIEHO
YacTOTOM MD3BK 61000-4-12-95 1,0 kB —
0,1—1,0 MI'n TONEPEYHO
Hanocexynnnsie 4 T'OCT P 51317.4.4-99 A 4 kB —
HMITYJIbCHBIE [IOMEXH MDO3K 61000-4-4-95 NIATaHUE
2 kB -
OCTaJIbHBIE
Lenu
OneKTpocTaTHIECKHE 3 |T'OCT P 51317.4.2-99 A 8 kB —
OMEXH MOSK 61000-4-2-95 BO3IYIIHBIH
6 xB —
KOHTaKTHBIN
MarsuTHoe 10J1e 4 | TOCT P 50648-94 A 30 Alm—
IPOMBIIIJICHHOM MDO3K 1000-4-8-93 MOCTOSIHHO
YaCTOTBI 300 A/m —
KPaTKOBPEM.
PaaunouactoTHOE 3 |TOCTP51317.4.3-99 A 26 —
9JIEKTPOMArHUTHOE T0JIe MOK 61000-4-3-96 1000 MI'g
10 B/m
MukpoceKyHIHbIe 4 |T'OCTP51317.4.5-99 A 4 xB
HMITYJIECBI OOJIBIION MDO3K 61000-4-5-95
SHEpPTrUH
KonaykTuBHBIE TOMEXU 3 T'OCT P 51317.4.6-99 A 140 nb
MD3K 61000-4-6-96 10B
HMnynscHOE MarHUTHOE 4 | T'OCT P 50649-94 A 8/20 mMkc
ToJIe MDSK 1000-4-9-93 300 A/m
3aryxarormiee konebda- 5 T'OCT P 50652-94 A 100 xI'x
TEJIHbHOEe MarHUTHOE MD3K 1000-4-10-93 100 A/m
moJje

1.2.3 ToxoBas otceuka (TO)

1.2.3.1 ToxoBas oTcedKa UMEET HE3aBICUMYIO BBIICPIKKY BPEMEHH.
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1.2.3.2 TokoBas OTCeuka MOKET OBITh BBIBeJCHA W3 PaOOTHI C MOMOIIBIO
YCTaBKH.

1.2.3.3 ToxoBas oTceyka MOXET OBITh 3a0JIOKMpPOBaHa C TOMOIIBIO BHEIIIHE-
ro CyXoro KoHTakTa «biokupoBka TOkoBOH orceukw». [Ipu 5TOM Ha BHEIIHHMH
CYXO#l KOHTaKT BBIIaeTCsi BHyTpeHHee HampspkeHue 24 B mocTossHHOro Toka ot
BCTPOCHHOTO B YCTPOWCTBO HCTOYHHKA IUTAHMS, W30JMPOBAHHOE OT JAPYTHX
nernei (kpome Bxoja « BHEIIHee OTKITIOUCHUEY ).

JlanHas (QYHKOUMS TO3BOJSCT HCIOJB30BAaTh CTYICHb TOKOBOW OTCEYKH B
KauyeCTBE CTYICHH JIOTHYECKOI 3aIlUTHI [INH PH YCTAHOBKE YCTPOWCTBA HA BBOJE
WM CEKIMOHHOM BBIKJTIFOUATEIIE.

1.2.3.4 OcHoBHBIE XapaKTEPUCTHKH CTYIIEHH TOKOBOW OTCEUKH IPUBEICHHI B
tabnune 3.

Tabmuna 3
HanmMeHnoBaHue napamerpa 3HaueHHe
1 JlmamasoH ycTaBoK 1O TOKY, A: 5,0-100,0
2 Jlmama3oH yCTaBOK IO BPEMEHH, C: 0,00-10,00
3 JIMCKpEeTHOCTh yCTaBOK:
10 TOKy, A 0,1
10 BPEMEHH, C 0,01
4 OcHOBHasl OTPEIIHOCTH CpabaThIBAHMS:
0 TOKY, OT YCTaBKH, % 15
10 BPEMEHHU:
BBIZIEpKKa Ooree | ¢, oT ycTaBkH, % +5
BBIJIEpXkKKa MeHee 1 ¢, Mc 150
5 KoaddumueHt Bo3Bpara mo ToxKy 0,9-0,95
6  Bpewms Bo3Bpara, Mc, He Goee 50

1.2.3.5 CTyneHb OTCEYKHM MOXXET HMMETHb OJIOKMPOBKY CpadaThIBaHHS 10
ypoBHIO 15% conepikaHuss BTOpPOl TapMOHHMKH OTIEIBHO B KaKIOW (hasze ToKa.
BBox OmoKHpOBKH B paboTy OCYIIECTBISIETCS C ITOMOIIBIO COOTBETCTBYIOLIECH
yCTaBKH KOH(HUTYparnu.

JanHasg (QyHKOUS MO3BOMSET OTCTPOUTHCA OT OpPOCKa HaMarHWYMBAIOLIETO
TOKa IPH BKIIFOUCHNH BBIKJIFOYATENS] HA TPAHC()OPMATOPHYIO HATPY3KY.

1.2.3.6 IIpn mycke maHHOW cTymeHH cpadaTbiBaeT BBIXOgHOE peine «Ilyck
MT3».

1.2.3.7 CTyneHb TOKOBOW OTCEYKH BBINOJHEHA B JBYX()a3HOM HCIOJHEHHH.
Tpeths (aza B He u3MepsieTcst M TOK B HEll HE paCCUNUTHIBACTCS.
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1.2.4 MaxkcumanbHas TokoBas 3ammra (MT3)

1.2.4.1 MT3 MoXeT UMeTh KaK HEe3aBUCUMYIO, TaK U 3aBUCUMYIO BPEMSITO-
KOBYIO XapaKTepUCTUKy. THI 3aBUCHUMOCTH TOK-BpeMs cryneHu MT3 3agaercs c
MTOMOILIBIO YCTaBKU M MOKET UMETh 5 BUJIOB XapaKTepUCTHK (cM. 1.1.2.4.6).

1.2.4.2 Crynens MT3 mMoxeT OBITh BBIBEIEHA U3 PAOOTHI C TOMOIIBIO YCTaB-
KH.

1.2.4.3 Crynens MT3 paboraeT Bcerza TOJIbKO Ha OTKJIIOYEHHE.

1.2.4.4 Crynens MT3 MoeT UMeTh OJIOKHPOBKY CpaOaTHIBAHHS 1O YPOBHIO
15% copmepxaHust BTOPO TapMOHHKHM OTICIBHO B Kaxkaoi ¢aze Toka. Bon
OIIOKHMPOBKH B PabOTy OCYLIECTBIISETCS C MOMOIIBIO COOTBETCTBYIOIIEH YCTaBKU
KOH(UTypaIHH.

1.2.4.5 OcHosHble xapakTepuctuku MT3 yka3zans! B Tabnuie 4.

Tabnuua 4
HanmMeHnoBaHue mapamerpa 3HaueHne
1 JlmamasoH ycTaBoK 1O TOKY, A: 2,0-50,0
2 Jlmama3oH yCTaBOK IO BPEMEHH, C: 0,10 - 100,00
3 JIMCKpEeTHOCTh yCTaBOK:
10 TOKy, A 0,1
10 BPEMEHH, C 0,01
4 OcHOBHasl OTPEIIHOCTH CpabaThIBAHMS:
0 TOKY, OT YCTaBKH, % 15
10 BPEMEHU ISl HE3aBUCHMBIX XapaKTEPUCTHUK:
BBIZIEpKKa Ooree | ¢, oT ycTaBkH, % +5
BBIJIEpXkKKa MeHee 1 ¢, Mc 150
JUISL 3aBUCUMBIX XapaKTEPHUCTHK, OT YCTaBKH, %o 10
5 KoaddumueHt Bo3Bpara no TokKy 0,9-0,95
6  Bpewms Bo3Bpara, Mc, He OoJiee 50

1.2.4.6 Ina crynean MT3 Bo3MOXKeH BBIOOp OZHOW M3 6 XapaKTEPUCTHK
TOK-BpeMsI:

— He3aBHCHMas XapaKTEpPHUCTHKa (BPeMs BBIACPKKH OIpeaenseTcs HabpaH-
HBIM 3Ha4E€HHEM BpEMEHH yCTaBKH [ycr);

— HOpMaJIbHO MHBEpCHas xapakrepuctuka (mo MOK 255-4), moka3annas Ha
pucynke 13

‘= 0’14XTYCT [ ]
1/ Iyer )7 =1

— CUJIBHO MHBepcHas xapakrepuctuka (mo MOK 255-4), nmokazaHHas Ha pu-
cyHke 14
14



13’5XTVCT
== YCT [
Wtser)-1°

— 4pe3BBIYalHO MHBEpCHas Xapakrepuctuka (mo MOK 255-4), nokazanHas Ha
pucyHke 15

(I/Tyer Y -1

Myer ) =

— kpyTad (Tumna pene PTB-I), noka3annas Ha pucyske 16

B 1
30x(1/Tyer —1)

— nostorast (tumna pene PT-80, PTB-1V), nokasannas Ha pucyHnke 17

B 1
) 20x((1/Iyer = 1)/6)"° '

rae t — oTpabaThIBacMasi BBIJICPKKA BPEMCHH,
[ — BXO/THOM TOK,

Iycr — ycTaBKa 1mo TOKy,

Tycr — ycTaBKa 10 BpeMEHH.

t

5+ Tver [e]

t Tyer [c]

1.2.4.7 Bwigep>kka BpeMEHHU Ha HA4aJIbHOM yYacTKE 3aBUCHMBIX BPEMSATOKO-
BBIX XapaKTEePHCTUK OrpaHUInBaeTcsa Ha ypoHe 100 c.

1.2.4.8 Tlpn mycke maHHOW cTymeHH cpabaTbiBaeT BbIXogHOE peine «Ilyck
MT3».

1.2.4.8 Yckopenne MT3

1.2.4.8.1 VYckopenue cryneHu MT3 BBOAUTCS aBTOMATHYECKH Ha BpeMs
(Tyckop + 1 ©) ipu JIIOOBIX BKIIIOUEHMSX BBIKIIOUaress. YckopeHne MT3 moxer
OBITH OTKJIIOYEHO yCTABKOM.

1.2.4.8.2 Beigepxka BpeMeHn MT3 mpu yCKOpEeHMH 3aJaeTCs yCTaBKOHN
Tyckop.- Ecm nnst crynenn MT3 3amaHa ycTaBKa IO BPEMEHH MEHEE 3HAYCHUS
Tyckop, TO Tpu yckopeHun MT3 3amaHHas BBIAEPIKKA COXpaHAETCs (IeicTByer
MEHbBIIIAs YCTaBKa).

1.2.4.8.3 B cmyyae 3amaHus 3aBHcHMOW xapakrepuctuku MT3 Ha Bpems
YCKOPEHHSI OHAa aBTOMATHYECKU MEPEeBOIUTCS B PEXHUM C HE3aBUCHMOMN BPeMSTO-
KOBOH XapaKTEpUCTUKOM.

1.2.4.8.4 Crynenp MT3 BhINIOSHEHA B ABYX()a3sHOM, HO YCIOBHO B Tpexpe-
JEWHOM HCIIOJIHEHUH, TO €CTb, TpeThs (aza B He m3Mepsercs, HO TOK B Hel
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paccUMTHIBACTCSl HA OCHOBE JIBYX M3MEpPEHHBIX TOKOB (a3 A u C B BEKTOPHOM
¢dbopme o popmyie: I =— 14 — Ic.

1.2.5 3amuTa 0oT neperpysKu 1o ToKy

1.2.5.1 Ctynesp 3amuTsl OT MEperpy3kd MO TOKY MOXKET AEHCTBOBATh Ha
CHTHAIM3AIMIO JH00 Ha OTKIIOYCHHE BBIKIIIOYATE s (3aIlUTa), B 3aBUCUMOCTU OT
YCTaBKH.

1.2.5.2 3ammura OT meperpy3kd MOXeET OBITh BBIBEJCHA U3 PabOTHI C IIOMO-
B0 YCTABKH.

1.2.5.3 Crynenp nMeeT HE3aBUCUMYIO XapaKTEPUCTHKY BBIICPKKH BPEMEHH.

1.2.5.4 Ctynenp 3amuTHl OT MEPETPY3KH IO TOKY HE (OPMHPYET CUTHAT
YPOB.

1.2.5.5 OcHOBHBIE XapaKTEPUCTHKU TEPErpy3KH MO TOKY NPHUBEICHHI B Ta0-
nuue S.

1.2.5.6 Ctynenp 3ammrhl OT Ieperpy3ku (GopMHpYyeT BBIXOAHOW CHIHAI
«ITyck MT3» TonbKO NpH BKIIIOYEHHOU yCTaBKe ACUCTBUS CTYNIEHH — «3aIlUTaY.

1.2.5.7 CtyneHs 3amiyThl OT MEPErpy3KH BBHIIIOIHEHA B IBYX(a3HOM HCIIOJ-
Henuu. Tperbs aza B He u3MepseTcs ¥ TOK B HEH HE pacCUUTHIBAETCS.

Tab6muma 5
HanmeHnoBaHue napamerpa 3HaueHue
1 /lnama3oH yCcTaBOK IO TOKY, A: 1,0-20,0
2 Jlmama3oH yCTaBOK IO BPEMEHH, C: 1,00-100,00
3 JIMCKpEeTHOCTh yCTaBOK:
0 TOKY, A 0,1
110 BPEMEHH, C 0,01
4 OcHOBHas OTPEIIHOCTH CpabaTHIBAHUS:
10 TOKY, OT YCTaBKH, %o 15
10 BPEMEHHU:
BBIZIEpKKa Ooree 1 ¢, oT ycTaBku, % 15
BBIIEPAKKA MeHee 1 ¢, Mc 150
5  KoaddumueHt Bo3Bpara mo ToKy 0,9-0,95
6  Bpewms Bo3Bpara, Mc, He 6osee 50

1.2.6 3ammuTa ot omHO(Da3HBIX 3aMbIKaHUH Ha 3emitio (O33)

1.2.6.1 3ammuTa ot O33 peannzoBaHa 10 TOKY HyJIEBOI MOCIEIOBATEIEHOCTH
31, ocHoBHO# yactoThl 50 I'm.

1.2.6.2 3amuta or O33 MOKET OBITH BBIBeIEHA M3 PAaOOTHI C MOMOIIBIO YC-
TaBKH.

1.2.6.3 Ilapametps! 3anmtsl oT O33 npuBeeHs! B Tabnuiie 6.
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Tabmuma 6

HanmeHoBaHHe TapameTpa 3HayeHue
JmamazoH ycTaBok o ToKy 31 (BO BTOPHYHBIX 3HAUCHISIX), A 0,02-2,50
J¥MCKpeTHOCTh yCTaBOK 1Mo TOKY 31y, A 0,01
JlnanazoH yCTaBOK IO BPEMEHH, C 0,02-100,00
JIMCKpeTHOCTh yCTaBOK 110 BPEMEHH, C 0,01

OcHOBHas OTPENTHOCTh, OT YCTaBOK, %
o Toky 31y OCHOBHO# 4acTOTHI (B paboueM quama3oHe

Toka 31) 5
0 BPEMCHHU:
BEIZIEpKKa Ooutee 1 ¢, ot ycraBku, % +5
BBIZIEpKKa MeHee 1 ¢, MC 150
Koaddunment Bozspara 0,9-0,95

1.2.6.4 3amuta ot O33 MOXXET BBINOJIHATECS Ha OTKIIOYEHUE WIN HA CUTHA-
JIN3AIMIO B 3aBUCUMOCTH OT 3aJJaHHOH yCTaBKH.

1.2.6.5 [Ins dbyHxkumonupoBanus 3anmthl oT 033 HEOOXO0MMO 00s3aTEIEHO
II0J1aBaTh HA YCTPOMCTBO IIEPEMEHHOE HAIIPSIKEHHE OTIEPAaTHBHOTO MMUTAHMSL.

1.2.5.6 Crynens 3amutsl oT O33 mo ToKy He GOpPMHUPYET BBIXOAHBIE CUTHA-
a61 YPOB n «Ilyck MT3». Curaan YPOB npu O33 moxeT copMHpOBaTHCS
TOJBKO NPH YCIOBUU OJHOBPEMEHHOT'O MpPEBBIMIECHHUA (ha3HBIMH TOKAMH yCTaBOK
IMycKa CTyIeHe# TOKOBOH otceuxn i MT3.

1.2.7 YmupapneHne BBIKIIOYaTEIEM

1.2.7.1 Kpome OTKJIFOUEHHUS M BKJIIOYEHUSI BBIKIIIOYATENS IPH cpabaThiBaHUU
BHYTPEHHUX (YHKIWI 3alIUTBl M aBTOMAaTHKH, YCTPOWCTBO oOecreunBaer
JVICTAaHIIMOHHOE YIpaBJIEHWE BBIKIIOYATeNeM. JIMCTaHIIMOHHOE YIIpaBieHHe
OCYIIECTBIISICTCS KOMaH/IaMH, TTOCTYTAIOIIMMH MO AMCKPETHBIM BXOJaM, a TaKKe
1o JuHuM cBsizu RS485.

1.2.7.2 Jng AMCTaHUMOHHOTO aBapUMHOIO OTKIIFOUEHUS MPEAYCMOTPEH AUC-
KpeTHBIN BXox «BHenmHee oTkiroueHne». BXox BHEMIHETO OTKITIOYEHUS HpexHa-
3HA4eH Ui TOJKIIOYEHUS] K YCTPOWCTBY MOIOJHWTEIBHBIX BHEIIHHWX 3alluT,
takux kak YPOB wmiu ayroBas 3ammra. JJaHHBIA BXOJ 3alTUTHIBACTCS OT pa3BA3aH-
HOTO BHYTPEHHETO MCTOYHHUKA ITOCTOSTHHOTO TOKa HampspkeHneM 24 B, BbpabaThI-
BAEMOI'0 YCTPOMCTBOM.

J1s1 KoMaHIHOIO ynpaBieHUs IPEIyCMOTPEHBI JBa IUCKPETHBIX BXOJA:
«Bxmouutby 1 «OTKIIOUNATEY. J[71s1 paboThI 10 ATUM BXOAaM TPeOyeTCsl HaIHM4Yue
MEPEMEHHOT'O OIIEPATUBHOT'O HAIIPAKCHUSA NIUTaHUA.

1.2.7.3 YcrpolicTBo oOecneynBaeT 3allUTy OT MHOTOKPATHBIX BKJIIOYEHHH
BEIKIIIOUaTeNst (OoT «mpbiranus»). Ilpm  gopmupoBaHmn KoMaHimsl «OTKILY
YCTPOMCTBO OJIOKUpYeT Mro0ble KOMaH bl Ha BKIItOUeHHe. [Ipu nogavye koMaH b1 Ha
BKJIIOUCHHE BBIKIIOYATENS U OJIM3KOM KOPOTKOM 3aMBIKaHWH C TTOJTHOM Mpocaakon
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HaIpsDKeHUs] MUTaHUs oOecrieyeHa OJIOKMPOBKa OT MOBTOPHOTO BKIIOYEHUS MPU
yAepKUBAaHUU KJIF0Ya B TEUCHHE BpeMEeHH 10 3 C.

1.2.7.4 Bwmonnenue koMaHIbl «OTKIL», MOJaBacMOW Ha BBIKIIOYATEIb,
KOHTpoJupyeTcs 1o BxogHoMmy curHainy «Bxog PITO», a xomanzasl «Bxiy — mo
curHaiy «Bxox PIIB».

1.2.7.5 Jnsi UCKIIOYEHHS CUTYalMH «OMPOKHIBIBAHUS BBIKJIIOYATENS MPU
paHHEM cheMe CHTHaNIA «BKIL.», 9TO XapakTepHO Uil HEKOTOPHIX BHIOB MACISTHBIX
BBIKJTIOUATENIeH, IPEeIyCMOTPEHA JONOJHHUTENbHAS 3afepKKa CHATHA OTOTO
CHTHaJIa, UMEIOIIast )KECTKO 3amanHoe 3Hauenue 0,3 c.

1.2.7.6 B cnyyae nmpuMeHEHHUS BBIKIIOYATENICH CO CXEMOH NeITyHTHPOBAHS
B YCTPOWCTBE HMEIOTCS [Ba BBIXOAHBIX KOHTaKTa MOIIHOTO pele 0 YHCIY
TOKOBBIX (ha3, KOTOpbIE B HOPMAaJbHOM COCTOSHUHM 3aMKHYTBI W LIYHTUPYIOT
OTKJIIOYAIOIIe KATYIIKH BBIKJIIOYATENs, a TOciIe Habopa BBIACP)KKH BPEMEHH
3alUT U cpabaThIBaHUA KOHTAKTHI BBIXOJHOTO pEJl€ pPa3MBIKAIOTCS, TEM CaMBIM
HaIpaBisisl TOK KOPOTKOTO 3aMBIKaHUSI OT TpaHC(OPMATOPOB TOKa HEMOCPEICT-
BEHHO Ha OTKJIIOYaromue Karymku Beikiarouarenss (PTM). Ilpum orcyrerBum
HEOOXOJMMOCTH JICIIYHTHPOBAHMSI KOHTAKTHl BBIXOJHOTO pEJle aBapUifHOTOo
oTkiroueHnst «OTKII. aBap.», B TOM YHCIIE HOPMAIGHO PAa30MKHYTBIE MAphl, MOTYT
OBITH MCITOIB30BAHBI JUIS BO3ACHCTBHS Ha JAPYTHe CXEMbI OTKIIIOUCHHS BBIKITIOYA-
TeJs, HalpUMep, ¢ TPEIBAPUTENHHO 3apsHKEHHBIM KOHJEHCATOPOM.

[TpuHOMD OpraHM3ay CXEMBI JEUIYHTHPOBAHUS IJIsl aBAPHUMHOTO OTKIIIOYe-
HUSI BBIKITIOYATENSI IPUBEIEH Ha puc. 1.

da3a Llenn nutaHua
A (C) N n3MepeHns
g —
= O
3 ~
I Q
= % Katywka
()
£ 2 KoHTakT pene OTKJ'IPK%T\;THMH
Q.
o) _8_ «OTKn. aBap.»
2 0
QI
S [4v] I
o
[

Pucynok 1 — Cxema opranusaiiiiv TOKOBO# 1ienu kaxaoi u3 paz A u C
IIpYU IPUMEHEHNHU CXEMBI ACHIYHTUPOBAHUS [l aBAPUIHHOIO OTKIIFOUEHUS
BBIKJIIOUATENS

1.2.7.7 Tlpu AeuryHTUPOBaHUM MPOUCXOAUT CHUIKEHHE BBIXOIHOrO Toka TT
13-3a TIOAKIIIOUCHHMS B €r0 IIEMb KaTYIIKH BBIKIIOYATENs, IOATOMY PEKOMEHIyeTCs
3amaBaTh yCTaBKy Kod(UIIeHTa Bo3BpaTa npu cpadbatsiBanun pasHoi 0,2—0,3.
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1.2.8 PesepBupoBaHHe OTKA30B BBIKJIIOYATEIS

1.2.8.1 Jnst pe3epBUpOBaHUS OTKaza COOCTBEHHOTO BBIKJIIOUATENS 3allly-
[IaEMOT'0 MTPHUCOEANHEHUS YCTPOMCTBO BBHIpAaOaTHIBAET BBIXOJHOM cUrHai «BwIxon
YPOB», nogaBaeMsblif Ha OTK/IIOUEHHE BBIIIECTOSILETO BHIKIIOUATENS.

1.2.8.2 BrixonmHo#t curnan «Beixog YPOB» dopmupyercs mpu cpabatbiBa-
HUM TOKOBBIX 3aIIUT YCTPOICTBa MOCIHIE BBIACPKKH Ha BpeMs IEHCTBUS YCTaBKH
Typos. Curnan «Beixon YPOB» cHuMaeTcd mocne BO3Bpara IyCKOBBIX OpPraHOB
TOKOBBIX 3aIUT — TOKOBOH oTceukn 1 MT3, ¢ yueTom m3menenns koadpunnenra
BO3BpaTa CTymHeHeW mocne cpabarbiBanus. Eciom BBIKIIOYATENh HOPMAIbHO
oTKIFoumIICs, To curHan «Bexox YPOB» He hopmupyercs.

1.2.8.3 Curnan «Bexox YPOB» ¢opmupyercst mo qro0bM KOMaHIaM Ha
aBapuifHOE OTKJIIOYEHHE BBIKIIIOYATENs, IIOCTYHAIOIIMM Ha BBIXOJHOE pejie
«OTK.», TO €cCTh, KaKk IO TOKOBBIM 3aIllUTaM, TaK MU II0 BXOAY BHEIIHErO
OTKJIIOYEHHUS, HO TOJIBKO IPHU YCJIOBHU HANWYMA IyCKOBOTO TOKa cTymeHeit MT3
WIN TOKOBOH oTceuku. [Ipy KOMaHIHBIX OTKIIOYEHHUSX (OT BXOJHOIO CHIHANa
«OTKITIOYHTEY, a TAKXKe MO JIMHUU CBsI3M) cUrHal nycka Y POB He dpopmupyetcs.

1.2.8.4 Orcuer Bpemenu Boiepkku YPOB HaunmHaeTcsi ¢ MOMEHTa MOJa4u
KOMaHZbI Ha CBOE BEIXOAHOE perne «OTKiI. aBapy». TMTENbHOCTh BpEMEHH BBIAAYN
curHana «YPOB» Ha BBIXOJHOE peileé COOTBETCTBYET BPEMEHH CYIIECTBOBAHMUS
aBapMHHOTO TOKAa, HO B JIIOOOM Ciydae COCTaBJII€T HE MEHEe 3HAUEHHs YCTaBKU
Tnooxeama (criennagbHO, YTOOBI ATOT CHUTHAT MOXKHO OBIIO HCIOJIB30BATh IS
MIPSAMOTO OTKJIFOUCHHMS BBIIIECTOSINETO BBIKIIOUATENSI U pa3pbiBa LEMN OTKIIOUE-
HUS OJIOK-KOHTaKTOM BBIKITIOYATENS ). AHAJOTMYHBINA OAXBAT C ATOM KE YCTaBKOU
10 BPEMEHH OCYIIIECTBIISIETCS U s pene «OTKII. aBap.».

1.2.8.5 B kadectBe BXO#a s MpHeMa IUCKPETHOTO curHana «Bwixon
YPOB», npu ycTaHOBKE YCTpOWCTBAa Ha BBOJHOM WJIM CEKI[MOHHOM BBIKIIIOUaTE-
JISIX, MOXKET UCIIONB30BaThCsl BXOA «BHemHee oTkimtoueHue». JlaHHbIi BXOJ TaKxke
3alUTHIBAETCS OT COOCTBEHHOTO PAa3BSI3aHHOIO MCTOYHMKA IHTaHUS YCTPOWCTBA
MIOCTOSTHHBIM HarpspkeHueM 24 B, mosToMy sBJIs€TCS HE 3aBHCHMBIM OT HAIWYHS
OIIEPAaTHBHOTO HAIPSDKEHUs] NMUTAaHUS. BBUAY MOCTaTOYHO HM3KOTO HANpPSDKCHUS
MMUTaHUS IAaHHOTO BXOJA Ui MOHT@XKa 3TOH HENH >KeIaTelbHO HCIONb30BaTh
9KPaHHPOBAHHBIE TIPOBOIHHUKH.
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Bbixoa Bbixopa Bbixog BHellHee
YPOB YPOB YPOB OTKIIOYEHUE
Yctpoiictea «OpnoH-PT3», Yctpoiicteo «OpnoH-PT3»,
YCTaHOBIIEHHbIE Ha OTXOAALLMX NPUCOEANHEHMNSIX YCTaHOBJIEHHOE Ha BBOE

Pucynok 2 — Cxema coeiHEHHS HECKOIBKUX ycTpoiicTB «OpuoH-PT3»
MexXIy coboit as peanuzanu YPOB Ha moacranimm

1.2.8.6 [Ing momauu curHasmoB YPOB kak Ha 3amuTy BBOJA, TaK U HA 3aIIUTYy
CEKLIMOHHOI'O BBIKJIIOUATENs, B YCTpOUCTBE uMeeTcs naBe napel HP xoHTakTOB
BbIXOgHOTO penie YPOB. DTo mo3BoiisieT MPUMEHSTh pa3feibHOE MHUTAaHUE s
00€enX LIEMoYEK.

1.2.9 Jlormueckas 3amura muH (JI311)

1.2.9.1 Jlormueckass 3amMTa IIMH pEAU3yeTCsl C IMOMOILUBI0 YCTPOMCTBA,
CTOSIIIETO Ha BBOAHOM BBIKJIIOYATENIE, YCTPOMCTBA 3aIUTHl Ha CEKIMOHHOM
BBIKJTIOYATENIE ¥ TPYIIIBI YCTPOICTB, CTOAIINX HA BBIKIIOYATENSAX MPUCOCANHEHUH.
Oynkius JI3L peanuzyer ObICTpoe OTKIIFOYCHHE BBOIHOTO W/WIHA CEKIIMOHHOTO
BBIKJIIOYATEs] NPH BO3HUKHOBEHMM MOBPEXKICHHS HAa IIMHAX METOJOM «OT
MIPOTUBHOTO», TO ecTh K3 Ha mmHax ¢uKcHpyeTcs Ipyu HAJIMYUH aBapUITHOTO TOKa
Ha BBOJIE NIPH OTCYTCTBHUHM ITyCKa 3all[UT, YCTAHOBJIEHHBIX HAa BCEX MPUCOCTUHEHU-
AX.

1.2.9.2 B xauecTBe CTYyII€HH JIOTHUECKON 3aIUTHI IIMH UCIIONB3YeTCsS TOKO-
Basi OTCeUKa, TeM OoJiee, U4To, Kak IPaBHiIo, HA BBOJHOM M CEKIIMOHHOM BBIKJIIOYa-
TENSIX OHa OOBIYHO He NpHuMeHseTcs. {11 OJIOKMPOBKM OTCEYKH IPHU KOPOTKHUX
3aMBIKaHUAX HA OTXOMINX (QHIepax MCHONb3yeTcst BXxox «biokupoBka TOKOBOH
OTCEUYKH», TOXKE C COOCTBEHHBIM BHYTPEHHUM IMUTAaHUEM LIETIH OT TEPMHHAIIA.

1.2.9.3 B xauectBe BBIXOZHOTO curHana i Omokuposku JI3II, kotopyro
HCIIOJIHSIET CTYTICHb TOKOBOI OTCEUKH, NCTIONB3YIOTCS BEIXOAHBIE KOHTAKTHI «Ilyck
MT3» 3amuT OTXOAAUINX NPHUCOCOMHEHUH, a TakXKe 3alldThl CEeKIMOHHOTO
BBIKJTIOYATEISL.

IIpumep peanusauuu cxems! JI3II npuseneH Ha pucyHke 3.
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YetponictBa «OpnoH-PT3», YcetporictBo «OpnoH-PT3»,
YCTaHOBJIEHHbIE HAa OTXOASALLMX NMPUCOEANHEHNSX YCTaHOBIIEHHOE Ha BBOAEe

Pucynok 3 — Cxema coegMHEHHSI HECKOIBKUX ycTpoicTB «OpuoH-PT3» me-
KTy coOO0M MpH OpraHU3aAIIH JIOTHIESCKOH 3aIIUTHI ITUH (TapariebHas CXeMa)

1.2.10 ABTomaTuueckoe noBTopHOE BKIoueHHe (AIIB)

1.2.10.1 YcrpoiicTBO uMeeT GpyHKIUIO OJJHO- WK ABYKPATHOTO aBTOMAaTHYe-
CKOTO TOBTOPHOTO BKJIIOYEHHS NpPHU aBapUHHOM OTKIIOYEHHH TOJBKO IPHU
cpabaThIBaHUU OT CTyIeHeW TokoBod oTcedku u MT3. Hammume AIIB, a Takxke
KOJIMYECTBO €r0 IUKJIOB 3aJaeTcsl ycTaBKOH. [Ipy 3ToM IIMTebHOCTh 0€CTOKOBOH
nay3bl kaxaoro nukia AIIB 3amaercs oraenbHbIME yeTaBKaMU Tamp. U Tams.o-

1.2.10.2 Bpewms BoccranosieHust AIIB cocraBuser 120 c. B ciyuae aBapuii-
HOTO OTKJIIOYeHHs B mepBble 30 ¢ mocie BKIIOYEHUS BBIKIIOYATENS JIMHUN
¢yakums AIIB Oyzer 3abnokupoBaHa (aBTromMarmdeckas «Omoxupoka AIIB mpu
OTIPOOOBAHUI).

1.2.10.3 AIIB mokeT OBITH IOTIOJHUTEIHHO 3a0JOKHPOBAHO IO BHEUTHEMY
curnairy «bmokuposka AIIB.

1.2.10.4 Oynkuumst AIIB MoxeT paboTaTh TONBKO IPH HAIWYUK HATPSHKEHHS
OTIepPaTUBHOTO ITUTAHUS.

1.2.10.5 TIpu cpabateiBanuu TO unum MT3 ¢ OTKITIOYEHHEM BBIKITIOYATENS U
MOCIEAYIOIEM IIOJHOM IPOMAaJaHUM ONEPaTUBHOIO THTaHHUA YCTPOWCTBA
¢ynkus AIIB He cpaboraer (Oyzer cOpolieHa) MOCHE TMOSIBJICHUS IUTAIOLIETO
HaNpspKeHnsl. DTO CAENaHO s 0e30IacHOCTH OOCTY)KHMBAIOIIETO MEepcoHada OT
CITy4alHOH 1T0/Iau¥ BHICOKOTO HAIPSDKEHHS Ha 000pyI0BaHHE.

1.2.10.6 Ilepexox co BTOpOro muKiIa oopaTHO Ha mepBsiil ukn AIIB mpowc-
xomut yepe3 120 cekynx mocie ycmemsoro AITB.

1.2.10.7 Tlpn KOMaHTHOM OTKIIFOYEHHH M HOBOM BKIIFOUCHHH BBIKITFOUATEIS
AIIB BHOBB cOpacsiBaeTcsa Ha mepBbIii TUKI (¢ 30-ceKyHIHOM 3aqepKKOH BBOA B
JeficTBUE TOCIIe BKITIOUEHHSI BHIKITIOUATENIs).
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1.2.10.8 Coctosinue AIIB uHguImpyeTcsi CBETOUOIOM Ha TIepeIHel aHenn
«brnoxuporka AIIB». OH BK/ItOYaeTcs MpU yCIOBUHU BKIIOUEHHOH ycTaBKu «AIIB»
MIPY HAJIMYHUU OJIOKMPYIOIIEro CUTHalIa Ha TUCcKpeTHOM Bxoje «bnoknposka AIIB»
WIN BpEMEHHBIX 3amperax. B ciydae BeiBoma AIIB w3 pabotel ycraBkon
CBETOAMO/ OTKITIOYAeTCsl.

1.2.11 Bueminue 3aniuThl

1.2.11.1 Jns yBenuueHUs] BO3MOXHOCTEH YCTpOHCTBa B HEM HMEETCS HO-
TIOJTHATEIBHBIA AUCKPETHBIM BXOM Ul OTKJIIOYEHHWS OT BHEUIHMX 3amuT «BHem-
Hee OTKIIoueHue». Kak mpaBmino, kK HeMy IMOABOJAT KOHTAKT OT JYTOBOM 3alUTHI
win oT YPOB HIKeCTOSIINX 3aIuT.

B03MO0XXHO TO/BEAEHNE HECKOIBKUX HMCTOYHHMKOB OTKIFOYAIOIIUX CHUTHAJIOB
HapaJuleNbHO.

1.2.11.2 Ha naHHBII BXOJ HEOOXOAMMO MOAKIIOYATh «CyXOH» KOHTAKT, TaK
Kak HeoOxoanMmoe HanpsbkeHue (24 B mocTosHHOro Toka) BhIpabaThIBaeTCs CaMUM
YCTPOHUCTBOM.

1.2.11.3 BBuay nOCTaTOYHO HHU3KOIO HANPSKEHUS MUTAHUS AAHHOTO BXOJa
NP MOHTAXE JKeJIaTelbHO HCIONb30BaTh AKPAHUPOBAHHBIE MPOBOJHUKH,
0c0o0eHHO TIpU OOIBIIOHN UX JUTHHE.

1.2.12 ABTOMaTuueckas 4acTOTHas pa3rpy3ka

1.2.12.1 B ycrpoiicTBe npeaycMoTpeHa (yHKIMS aBTOMATHUECKOW HacTOT-
HOW pa3Tpy3KH C TIPUMEHEHHEM LEHTPAIM30BaHHOTO ycTporictBa AYP Ha
nofactaHnuy. OTKIIOUSHNE BBIKIIIOYATENSI OT YCTPOHCTBA 3aIUTHI IIPOU30HAET 110
MPUXOAY aKTUBHOTO CUTHAIA Ha TUCKPETHBIIN BXo1 «AYUPY.

1.2.12.2 IlpemycMoTpeHO 1Ba pexuMa paboThl (GYHKIMH YaCTOTHOTO aBTO-
MaTH4yeckoro moBTopHoro BiimoueHus (UAIIB) — «BHYTpeHHHI» U «BHELIHHID»,
3aJaBaeMble COOTBeTCTBYIoUIe yctaBkod. IIpu «BHemnem» YAIIB ans mostop-
HOTO BKJIIOYEHHUS] HEOOXOJIMMO IT0JIaTh AaKTHBHBIA CHI'Hal HAa JUCKPETHBIH BXO.X
«YAIIB» (obsi3aTenbHO npu cHaToM curHaite AYP), Torna kak npu «BHYTPEHHEM»
— JIOCTaTOYHO CHSTb CUTHAJI cO BXoja «AYUPy.

1.2.12.3 B mobom ciyuae neiictBue ¢yHknuun YAIIB BO3MOXKHO TOJBKO
TI0CIIe OTKITIOYEHUS BBIKIIIOUaTelst oT curHaina AYP. B octanpHBIX ciaydasx mogada
curnaina Ha BxoJ «YAIIB» Oyzet mpourHOpHpOBaHa YCTPOWCTBOM.

1.2.12.4 B cny4ae mpomagaHusl ONEPATUBHOTO MHTAHUSI M OOECTOUMBAHUS
ycrporictBa QyHkius YAIIB Oynmer 3amperieHa npu Jr000M 3HAYCHUH YCTaBKH
«Pexxum YATIB» no HoBoro cpabateiBanust AUP. Dto caenano mis 6e3omacHOCTH
NepcoHana MpU JJIUTEIHHOM 00ECTOYMBAHUU YCTPOMCTBA C LIENbIO HCKITIOUEHHS
CaMOIIPOM3BOJIFHOTO BKIIOUEHHSI BBIKITIOUATENIS.

1.2.12.5 TIpenycMoTpeHa ycTaBKa 3aJlep>KKH BKIIIOUEHUS! BBIKIIIOUATEINS TO-
cie mpuema currana YATIB B mo6oM ero pexxume padoTsl — Tyapp. DTa 3a1epxka
MIpUMEHSETCA JUIS Pa3sHOCa BKJIIOUCHHS BBIKIIIOUaTeIe pasHbIX MPUCOETUHEHUN OT
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obmero curnana YAIIB Ha 1-3 cekyHIOsl Ui YMEHBIIEHHs Harpy3kd Ha
MHUTAIOILYIO CETh.

1.2.13 JIuHuA cBI3U

1.2.13.1 YcrpoiicTBO OCHAIIEHO IBYMsl HHTepQelicaMn JIMHUH CBSI3H C KOM-
netotrepoM — USB Ha mepenneil maHenu ycrtpoiictBa M RS485 — Ha 0OKOBOIA.
Hcnonp3yercst nporpaMMHBIi mpoTokoa cBsi3u Modbus RTU.

Pasbem USB Ha nepenHei nmaHenu NnpeaHa3Hau€H, B OCHOBHOM, JAJIsL IIPOBe-
JICHUS] MYCKO-HAJAJOYHBIX PAaOOT M TO3BOJSIET COCAMHSATHCS C KOMIIBIOTEPOM IO
NIPUHIUILY «TOYKAa — TOYKa». ['albBaHMYECKON pa3BsS3KU OT CXEMBbl YCTPONCTBA
JAHHBIA HHTEpQEc He NMEeT.

Kak mpaBumio, mo nanHoMy uHTep(deiicy MpOU3BOAUTCS 3aJaHUE WM CMEHa
YCTaBOK YCTPOWCTBA, a TAKXKE ChEM aBapUIHBIX JAHHBIX C HETO.

1.2.13.2 Pa3zpem-kinemmHuk RS485 Ha 3amHeit (00koBoii) maHenu mnpubopa
IpeHa3HadeH UL TOCTOSHHOTO TOJAKIIOYEHHUS YCTPOHCTBA B JIOKAIbHYIO CETh
cBa3u s pemenns 3amad ACY. Ha stom wmHTepdeiice RS485 peanmsyercs
MHOTOTOYEYHOE IMOJKIIOYCHUE, TO €CTh K OJJHOMY KOMIIBIOTEPY MOXKHO OJJHOBpE-
MEHHO TOJKJII0YaTh HECKOJILKO YCTPOICTB C aHAIOTHYHBIM KaHAJIOM ITapalIeIbHO
(WMHHAsE apXuTeKTypa). OTOT uHTep(deiic HMeeT MOJHYI0 TajJbBaHHYECKYIO
PasBs3Ky OT CXEMBI yCTPONCTBA.

1.2.13.3 Hurepdeiic RS485 moxHO moxkimrodaTte K JIOOBIM CTaHIAPTHBIM
peoOpa3oBaTeIsIM WM TOPTaM KOMITBIOTEPA C aHAIOTHYHBIM HHTEp(hEeicoM.

1.2.13.4 Tlpu pabote mo wuaTepdeticy USB wmcmomp3yroTcs KecTKHe Ha-
cTpoiiku mportokoia Modbus — 310 HOMep B ceT 1, 6€3 KOHTPOJIT HA YETHOCTH,
OJIMH CTOMOBBIN OUT, ckopocTh 9600 6o,

1.2.13.5 Ilpu pabore ¢ untepdericom RS485 ycraBkamu HEOOXOqMMO HO-
MIOJTHATEIIFHO BBECTH TapaMeTphl MpoTokoia Modbus, mo3Bossifonie HaCTPOUTh
YCTPOMCTBO Ha paboOTy C Pa3IMYHBIMH BapuWaHTaM{ IEpefadyd JaHHBIX. JTUMH
napaMeTpaMH SIBJISIIOTCS aipec yCTPONCTBA B JIOKAJIBHOM CETH, CKOPOCTh Nepegaun
JaHHBIX, HaJW9IWE ¥ BHJ NPOBEPKH JAHHBIX Ha YETHOCTh, a TAKXKE KOJIHMYECTBO
CTOTOBBIX OMT. YcTaBKH 3amatoTcs o uHTepdeticy USB.

1.2.13.6 O06a nHTepdeiica TMHNUH CBSI3M MO3BOJISIOT BBIIOIHATH BCE TOCTYII-
HBIE OTIEPAINH T10 JIMHUU CBSI3U, MOTYT paboTaTh OJHOBPEMEHHO, B TOM YHCJIE Ha
pa3HBIX CKOpOCTSX meperadd. Hemb3s M3MEHATh YCTaBKM KaHalla JIMHUM CBA3U
RS485 no memy xe.

Cnenyer ¥MMeTh BBHJY, YTO YIPaBJICHHWE BBIKJIIOUYATENIEM MO JIMHUHM CBS3H
JOCTYITHO TOJIbKO it mHTepdeiica RS485, mist kanana cs3u USB ara GyHKIusS
OTCYTCTBYET.

1.2.13.7 Jlunuto cBszu ¢ untepdeiicom RS485 pexomenmyercst corinacoBbl-
BaTh Ha KOHIAX, IOJKJIIOYasl BCTPOCHHBIE COIIACYIOIINE PE3UCTOPHI Ha KpalHUX
ycrpoiictBax. [lonkiaroueHne oCyecTBIseTCs] ¢ TOMOIIBIO 3aMBIKaHHSI KOHTAKTOB
3 u 4 xneMMHUKa X2 MEXIY COOOM.

23



1.2.13.8 MownTax auHAHU CBs3u ¢ uHTepdericom RS485 pekomenmyercs mpo-
U3BOJAUTH C TIOMOIIBIO BHTOW 3KPaHHPOBAHHOW Maphl, COOJIOAAs MOISIPHOCTH
TIOAKJIIOUYEHHUS TTPOBOIOB.

1.2.14 Peructpatop nociuenHeil aBapun

1.2.14.1 PeructpaTop aBapuu NpeAHA3HAUeH AJs PETUCTpAlMUd U COXpaHe-
HUSI B IaMSTH YCTPOWCTBa IapaMeTpoB IOCIEIHEr0 aBapUIHOTO OTKIIOYEHHUS.
[Ipn 3TOoM mocnenHee aBapuitHOEe OTKIIOUEHHE (DPUKCHPYETCS B MAMSTH, COXPaHsA
MIPUYXHY OTKITIOYEHUs (BU cpabOTaBIIel CTYIIEHH 3aIINTHI), 3HAYSHUS TOKOB (a3,
peanbHyI0 BBIIEP)KKY BPEMEHH OT (pMKCalMM IIycKa OO BbIJaYd KOMAaHIBI Ha
OTKJIFOUCHHE.

1.2.14.2 CuyntbiBanne nHGOPMAIMH PETHCTPATOPa aBapUU OCYIICCTBIIIETCS
C KOMIIBIOTEPA II0 JTI0OOMY U3 KaHAJIOB CBS3H.

1.2.14.3 B ciny4yae HOBOrO aBapHilHOTO OTKIIIOYEHHUS CTapoe CTHpaercs, 3a-
MeHsis1 ce0sl HOBBIM.

1.2.14.4 KomaHnmHble OTKIIOYEHUS (OT KJIIOYA YIPaBJICHUS WIN N0 JIMHUSIM
CBSI3M) HE (PMKCHUPYIOTCS.

1.2.15 KoHTponb UCIPaBHOCTH BBIKITIOUATENS]

1.2.15.1 VcTpoHCTBO OCYWIECTBISIET KOHTPOIb HCIPABHOCTH LENEH ympas-
JICHHS BBIKITFOYATEIIEM C IIOMOIIBI0 BXOMHBIX AUCKPETHBIX CHTHANOB «Bxox PTIB»
u «Bxon PIIO». Ilpm Hamu4mu OmepaTHBHOTO MHUTAaHUS HA HUX JOJDKHO OBITh
MIPOTUBOIIONIOKHOE JIOTHYECKOE COCTOSIHAE CHUTHAIOB. B ciyyae mOXy4eHUs
OIMHAKOBBIX CHTHAJIOB C 3THX JABYX BXOJOB B TeueHHe Ooiyee 10 ¢ ycTpoitcTBO
BbIIaeT CHUTHaAl Ha cBeroauoj] «HewucrnpaBHOCTh Iieniell ympaBieHUs» W Ha
BBIXOIHOE pesie « CHrHaIu3aIis, padoTaloNuX B OJHHKEPHOM PEeXKHME 70 cOpoca
OT KHOIIKH WJIH TI0 BHEITHeMY curHaiy «COpocy.

1.2.15.2 VYcTpoicTBO MMeeT AUCKPETHBIM BXOoA «I OTOBHOCTH NMpHBOIA», Ha
KOTOPBII JOJDKEH MOJaBaThCsl CUTHAN TOTOBHOCTH MPUBOJAA. B ciyuyae oTcyTcTBUS
curnaia ceeroaunon «IIpuBoj He TOTOB)» HAYMHACT MUTATh, MPH STOM OJIOKHPYETCS
KOMaHJa Ha BKJIIOYCHHE BBIKIIOYATENs, a Mo ucreueHun 40 ¢ HIOMOIHUTEIHHO
cpabatbiBaeT pene «CurHamm3anus». [lpW TOSBICHWH CHUTHANIa TOTOBHOCTH
MIPUBOJA CBETOAMOJ M BBIXOJHOE pelie OTKIIOYATCs (Ui 3TOTO CHTHANa U pele, U
CBETOIMO/ PaOOTAIOT B CIEIIIEM PEXKUME).

1.2.16 Pe3epBHEI BXOA

1.2.16.1 Ins yBenmmueHHsI BO3MOXKHOCTEH yCTpPOHCTBa B HEM HMEETCS HO-
MOJIHUTENIbHBIA  pe3epBHBIM  AUCKpeTHbI Bxoxd «Peseps». IlpenycmoTrpeno
JEWCTBHE ATOTO BXOJa JIMOO Ha aBapUifHOE OTKJIIOUEHHE BBIKJIIOYATENs, TMOO Ha
CUTHAJIM3AIHIO, JINOO €ro NTHOPHPOBAHKE, B 3aBUCUMOCTH OT 33JJaHHON YCTaBKH.
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1.2.16.2 TlpenycMoTpeHa mporpaMMHupyeMas 3aJepiKKa B peakiui Ha MOsIB-
JICHWE CUTHajla Ha 3TOM BXxoje. /luana3oH 3ajaHusi BpeMeHu 3an1epkku — ot 0 110
100 ¢ ¢ marom 0,01 c.

1.2.16.3 B mro0oM citydae, COCTOSIHHE JJAHHOTO BXOJ/1a MOXKET OBITH OIpoIlIe-
HO 4Yepe3 KaHaJl CBS3M C LEIbI0 JUCTAaHIMOHHOTO CYMTBHIBAHHS COCTOSHUS
000pyI0OBaHMs, HAIPUMED, TIOJIOKEHUS BBIKATHOTO 3JeMeHTa sueiiku. [lpu sTom
3aJaHHas 3aJlep)KKa BPEMEHH HE YYUTHIBACTCS — OIPAIINBACTCS MIHOBEHHOE
COCTOSTHHE BXOJa.

1.2.16.4 JIns naAnKamuy cpabaThIBaHUS 3alIUTHI IO TaHHOMY BXOIYy Ipedy-
CMOTPEHO BKJIOYEHHE CBeToInona «BHemHee oTKiIIOYeHHE», HO, B OTIMYHE OT
cpabaThIBaHU 110 BXOJY BHEIIHETO OTKIIOYEHHUS, B MHTAIOIIEM peXiMe. Muranue
cBeronuona OynerT Kak Npu cpabaThlBaHWM Ha OTKJIIOUEHHE, TaK W TOJBKO Ha
CUTHAJIM3AIHIO.

1.3 CocraB n3nenus

1.3.1 B yCTpOHCTBO BXOAAT CIIEAYIOIINE OCHOBHBIE y3IIbI:

— IJ1aTa KOHTPOJUIepa, COBMEIIIEHHAS C KJIABUATYpPON M UHIUKAIIUCH;
— OJIOK IMUTaHHUS;

— IUIaTa ONTPOHHBIX BXOA0B U uHTepdeiica RS485;

— IJ1aTa BBIXOHBIX peJie;

— y3ell ISIIYHTHPOBAHUS Ha MOIIHOM peJie;

— OJIOK BXOHBIX Pa3BS3bIBAIONINX TPaHC(HOPMATOPOB.

1.3.2 KoucTpykuus u3gemnust

1.3.2.1 KOHCTpYKTHBHO YCTPOWCTBO BEITIONIHEHO B BHJE CTAIBLHOTO OJIOKA,
MMEIOIIETO JIMIEBYIO MaHeN b (ITyJIbT HHIUKAIIHN).

1.3.2.2 B GioKke pacroyioXeHbl IUIaThl M Y3JIbl C YCTaHOBJICHHBIMH Ha HUX
MEYaTHBIMU IUIaTaMd ¥ JPYTHUMH d3JEeMeHTaMH. Bce WHTep(eicHble CHUTHAIBI
BBIBEJICHBI Ha 3a1HUE (OOKOBBIE) TTAHENU OJIOKA U MOJKIIIOYEHBI K KIIEMMaM.

1.3.2.3 Ha nepenHeii maHenu yCcTpoicTBa yCTAaHOBJIEHBI:

—kHomka «COpocy It cOpoca BBIXOJHBIX pelie M CBETOIMOAOB, paboTaro-
[IMX B Ka4eCTBE OJIMHKEPOB;

— cBeroauo] «Ilyck 3aImuTeD Uil OTOOpa)KeHUS ITycKa CTYICHEH 3alluThl,
paboTarouuii B CESIIEM peXIME;

— CBETOJMOIBI C IMPOrPaMMHPYEMBIM LIBETOM, OTOOPaKAIOLIHE COCTOSHHUE
BBIKJIIOYATENA, a TakxkKe cBeTonuon «IIpuBoa He roTOBY», paboTarolIKil B ClesIIeM
PEXKNUME C MUTAHUEM

- CBeTOI[I/IO,E[I)I-6HI/IHKCpI)I, 0To6pa>1<a}omlde IIPUYUHBI OTKJIHOYECHUA WJIN CHUI-
HaJlM3alluK, a TaKkkKe MOBpeXIeHHble (a3pl. B ciydae cpabarbiBaHus cTyneHeH
3alMTHl HAa CHTHAIM3AIMIO COOTBETCTBYIomMe cBeroauonsl («lleperpyska» wu
«3eMis1») paboTalOT B MUTAIOIIEM PEKUME;

— CBETOANO-OJIMHKED, MHIULIUPYIOUINH HEUCTIPABHOCTD 1eTIeH yIpaBIeHUs..
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Kpome »Toro, Ha mepefHell MmaHeIHM MMEETCS MOPT CBSA3UM C KOMITBIOTEPOM
tuma USB.

1.3.3 V¥Y3en BXOIHBIX TPaHC(HOPMATOPOB TOKA U HAMIPSHKEHUS

1.3.3.1 Bnox TpanchopMaTopoB TOKa COIEPKUT MO B OJHHAKOBBIX TPAHC-
(dhopmaTopoB TOKa mo Kaxmoi (aze u TpaHCPOpMAaTOp TOKA HYJIEBOH MOCIIEIOBA-
TenbHOCTH. OT TpaHC(OPMATOPOB TOKA, yCTaHOBICHHBIX B (azax A u C,
OCYIIECTBIISICTCSl aBapUifHOE INUTAHUE YCTPOWCTBA, a TAKKE OCYLIECTBIISETCS
U3MEpEeHUe TEKYIINX ACHCTBYIOIIMX 3HaYeHHI ToKa (a3.

1.3.3.2 TpanchopmaTop HampspkeHHS 00ECIEUMBACT YCTPOWCTBO MUTAHUEM
B CIIy4ae HaJM4Us ONEPaTHBHOIO HAMPSDKEHUS MepeMeHHOro Toka 220 B.

1.3.3.3 Bxon 3eMisHON 3alUTHI NpeAHAa3HAYEH JUIS MOAKIIOUEHHS K U3Me-
pUTeNnsHOMY TpaHC(hOpPMATOpy TOKa HyJIEBOM ImocienoBarensHocTH 3l Tnma
«OyOIHK», yCTAaHOBICHHOMY Ha 3aIIMINAeMOM NPHCOEINHEHNH W OXBATHIBAIOLIEM
BCe TpH (a3HBIX IPOBOA Cpasy.

1.3.3.4 3anpemaeTcs MOAKIIOYATh K BXOMYy U TOAKIIOYEHUS Toka 3[) 00-
muii mpoBoA Tpex (azHBIX TpaHC(HOPMATOPOB TOKA, TaK KaK 3TOT BXOJ HE
paccuMTaH Ha NPOTEKAaHWE TOKOB [BOWHBIX 3aMbIKAHHM Ha 3€MJII0 HAa pPa3HBIX
JIMHUAX, UMECT MOBLIINICHHOC BXOAHOE COITPOTUBJICHUE Y MOXKET OBITH TMMOBPEKCH.

1.3.4 Ilnara KoHTpoOIIEpa

1.3.4.1 TInara xoHTpoIEepa, KpOMe COOCTBEHHO MHKPOIpOIlEccopa, CoIep-
xut [13Y, O3V, cropokeBol TaiiMep, PHEPrOHE3aBHCUMYIO MaMATh YCTaBOK U
MOCTIEIHETO ABapUIHOTO OTKIIOYeHHs, wuHTepdeiic pacmmpernus. IIpomeccop
Takxke 00CITy)KHBaeT J1Ba MOC/IEA0BaTeIbHBIX KaHaia cBsi3u — USB u RS485. Tam
JKe pacroiokeH 4-x kaHanbHbii ALIIT.

1.3.4.2 Tlnara KOHTpOJJIEpA BBIOJIHSET CIEAYIONE GYHKIHMN:

— IPUEM CUTHAJIOB OT TpaHc(hopMaTopoB Toka (3 kaHama);

— aHanoro-nugpoBoe Npeodpa3oBaHUe BXOJHBIX aHAJIIOTOBBIX CHUTHAJIOB;

— (ubTpanys aHAJOTOBBIX CHTHAJIOB, ITOJIABJICHUE allepUOIMYECKON U BBICO-
KOYaCTOTHBIX COCTABIIAIONINX, HAYMHAS CO BTOPOH TapMOHUKH;

— pacyeT ACMCTBYIOLIMX 3HAUYEHUU MEPBOM rapMOHHUYECKOM COCTaBISIOLIEH
BXOJHBIX CHUTHAJIOB;

— pacdeT 3HaYeHUH BTOPOH TapMOHHMKH TOKOBBIX KaHaloB (a3 A u C;

— BBIOOP MaKCHMaJIbHOTO 3HAYEHHS U3 IBYX (Da3HBIX TOKOB;

— CPaBHEHHE PACCUNTAHHBIX 3HAUCHUH TOKOB C YCTaBKaMH;

— 0TpaboTKa BBIZIEPKEK BPEMEHH;

— BBIZIaya CUTHAJIOB Ha COOTBETCTBYIOIIHUE pelIe;

— IOCTOSIHHBIHN OIIPOC BCEX NMCKPETHBIX CUT'HAJIOB,

— 00CITy>)KUBaHUE JIOTUIECKOH CXEMBI YCTPOHCTBA;

— MH/MKAIHS COCTOSIHUS YCTPOMCTBA Ha CBETOIUOAAX;

— onpoc KHONKH «COpocy KIaBUaTyphl;

— 00CITy>)KNBaHUE KaHAJIOB CBSI3H;

— ITOCTOSIHHASI CAMOJJMarHOCTHKA COCTABHBIX YacTel KOHTpOJIIepa.
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1.3.4.3 CBetroanoabl WHAUKAIIMKA ITOJOKEHUS BBIKIIOYATEIM HMMEIOT BO3-
MOJYKHOCTh TIEPEKIIIOYaTh CBOM IIBET C KPAacCHOTO Ha 3€JCHBI M 0OpaTHO, B
3aBHCHMOCTH OT YCTaBKA. JTO CHCNAHO JUii yA0O0CTBAa OOCITYKHUBAIOIIETO
MepcoHaja pa3Iu4HbIX YHEPrOCUCTEM C Pa3HBIMHU CTaHIAPTaMHU.

1.3.5 Tlnara onTpoHHOTO BBOJA

1.3.5.1 Ilnara oOecrneunBacT:

— TATbBAHUYECKYIO PA3BA3KY BXOJHBIX IHCKPETHBIX CHUTHAJIOB OT DJICKTPOH-
HOH CXEMBI YCTPOICTBA,;

— BBICOKYIO TIOMEXOYCTOHYMBOCTh ()YHKIIMOHHPOBAHUS MO BXOJAM 3a CYET
BBICOKOTO TOpora cpabaThIBaHUS ONTOAIEKTPOHHOTO IPeoOpa3oBaTelsi HE HIDKE
0,7 ot Uy ¥ IpOrpaMMHOI 3aI€PXKKHU OT Apede3ra KOHTAaKTOB,

— (hopMHPOBaHHUE TATbBAHUYCCKU PA3BI3aHHOTO OT OCHOBHOM CXEMBI YCTPOIi-
CTBa cTaHmapTHOro uHTEepdeiica RS485.

1.3.6 Ilnara BBIXOAHBIX pelie

1.3.6.1 BwixomHble pene, IpUMEHEHHBIE B YCTPOWCTBE, 00ECIICUNBAIOT rallb-
BaHMYECKYIO Pa3BsI3Ky AJIEKTPOHHOM CXEMBI YCTpOICTBA C KOMMYTHPYEMbBIMU
HensMH ¢ OOJIafar0T BBICOKOW KOMMYTHPYIOIIEH CIIOCOOHOCTBIO — 0 5 A Ha
nepeMeHHOM HanpsbkeHnu 220 B.

1.3.6.2 Kaxnoe pesne uMeeT OJHY WIM J[B€ Mapbl NEPEKUAHBIX WIH HOpMaJb-
HO Pa30MKHYTBIX Iapbl KOHTAKTOB, BBIBEJICHHBIX Ha BBIXOJHBIE KIIEMMBL. B cxeme
MIpeAyCMOTpeHa OJOKUPOBKA OT CIy4aiiHBIX cpabaThIBAHUH BBIXOJHBIX peie Mpu
cbosx mpoueccopa. Pene «OTkaz» nMeeT HOPMAIBHO 3aMKHYTHIE KOHTaKTEHI.

1.3.6.3 HampspkeHre THWTaHUS YHPABISIONNX OOMOTOK BBIXOMHBIX pelie
cocraBisieT 12 B mOCTOSIHHOTO TOKa.

1.3.6.4 [Ins ¢popmupoBanus curaana POK wucmomp3yercss monspu3oBaHHOE
(6bucTtabuipHOE) perne, COCTOSTHIE KOTOPOTO He 3aBUCHT OT HAJIMYUMS ITHTAHIS.

1.3.7 Bnox nuraHus

1.3.7.1 brnok nuTaHus npeoOpa3yeT NMepBHYHBIE MCTOUYHHKH OIEPATHBHOTO
muTanns (nepeMenHoe Hanpspkerne 220 B, m16o mepeMeHHbIH Tok cBhIme 5 A) BO
BTOPHYHBIE BBIXOJHbIE CTAOMIN3MPOBAHHBIE HAPSDKEHUS ITOCTOSHHOTO TOKa +5 1
+12 B.

1.3.7.2 MmeeTcs cnennanbHasi CXeMa OTPAHWYCHUS BBIXOJHOTO HATIPSKEHUS
IIPY IUTAHUH OT TOKOBBIX LIETIEH MPH MAKCUMAJIBHBIX 3HAYEHHUAX TOKA.

1.3.7.3 JIng 3amuTKH CyXUX KOHTAaKTOB NPHEMHBIX CHUTHAJOB «BIOKMpoBKa
oTceukn» U «BHemHee OTKIIIOYEHHE» MPETYCMOTPEH CHENMAIbHBIM H301HPOBaH-
HBIIl OT Jpyrux Ilened HCTOYHWK NUTaHUs, (opMUpylommi HanpspkeHue 24 B
MOCTOSIHHOTO TOKA U3 BHYTPEHHETo NMUTaHus ycTpoiicTa +12 B.

1.3.8 V¥Y3en memryHTUpOBaHHSA
1.3.8.1 ¥Y3en memryHTHpOBaHUS cOOpaH HAa MOITHOM peJie C ABYMS IpyMIIaMu
KOHTaKTOB II0 4YHCIy OOCTyXHBaeMbIX (a3 Toka. B HopMambHOM pexume
HOPMaJIbHO 3aMKHYThI€ KOHTAKThl HIYHTHUPYIOT COOOW KAaTYIIKH OTKIIIOYEHHS,
BBIKJTIOYATEISI, YCTAHOBJICHHBIC B KX I0W U3 (a3 TpaHCHOpMaTOpPOB TOKA.
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1.3.8.2 B ciyuae cpabarbiBaHus 3alIUT ycTpoiicTtBa H3 KOHTAaKTHI BBIXOHO-
ro pejie JIEIYHTHPOBAHMS Pa3MBIKAIOTCS, YTO MPUBOJMUT K MPOTEKAHUIO TOKA OT
TpaHcopMaTOpPOB TOKA Yepe3 OTKITIOYAIONINE KaTyIIKH U OTKIIOUSHUIO BBIKITIOYA-
Tesl.

1.3.8.3 Ilpu oTcyTcTBMH HEOOXOJMMOCTH B CXEME JEIIYHTHPOBAHHUS IBE
napsl HP KOHTakTOB 3TOro peine MOTYT HCIOJNB30BaThCS IS OPYTUX Lelew,
HampuMep, Uil BKIIOYCHHS B L[ENb KATyOIKH OTKIIOYCHHUS BBIKIFOYATEIS
MpeIBAPUTENBHO 3apsKEHHBIX KOHICHCATOPOB.

—C0 BxoaHble

ONTPOHHbIE

[Nnata BxogHbIX "0 uenu — O
ONTPOHOB 9 —~2208B o

(<

&
2 - IA
MVIKpOI'IpOLI,eCCOprIVI Y3en BXOOHbIX —0

KOHTponnep,

DR ponnep | TPaHcdhopmaTopos ¢
DT cBeToaMoab! MHAMKaUmm W pene OeLlyHT-us, —O
1 kHonka «Copoc» 6MOK NUTAHNS 3lo

M

lNnaTta BbIXOAHbLIX  f====Q BbIXOaHblE
() o

pene — pereiiHble
(") uenn

Pucynok 4 — CtpykrypHas cxema ycrpoiictBa «Opnon-PT3»

1.4 VYcrpoiicTBo 1 pabota

1.4.1 OcHOBHBIE TPUHIMITE (PYHKIIHOHUPOBAHUS

1.4.1.1 VYcrpoiictBo «Opnon-PT3» Bcerna HaXOAWTCS B PEXHUME CIEKEHUS
3a (ha3HBIMU TOKaMH /4, [¢ ¥ 32 TOKOM HYJIEBOI ITOCTIEIOBATENBHOCTH 3.

1.4.1.2 YcrpoiicTBO MEPHOANYECKH M3MEPSeT MIHOBEHHBIC 3HAYCHHUS TOKOB
u HampspkeHud ¢ nomouibro AIIII, moxgkimoyas €ero BXOJ K COOTBETCTBYIOIIEMY
KaHaJly 4epe3 BCTPOEHHBIN aHaJOTOBBIM MynbTUILIEKcOp. CHsAThie 3HaueHus: ALITT
o0pabaTpIBaroTCs 10 mporpamme HHU(GPoBOi QUIBTpAMM OTHOCHUTEIBHO MEPBOM
TApMOHUKH TPOMBIIUICHHOW dYacTOThl. @DuibTpanus OTCEKaeT IOCTOSHHYIO
COCTaBJISIOUIYIO CUTHAJIOB, BHICIINE TAPMOHUKH, & TAKXKE OCIA0ISIET SKCIIOHEHIIH-
AJIBHYIO0 COCTABJISIIOLLYIO NIPY MEPEXOAHBIX MpoLeccax MpH aBapysIX HA JIUHUM.
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JIONOTHUTENBHO 0 TporpaMMme HU(POBOH (PUIBTpAIMK BBIYHUCIISIOTCS 3HA-
YeHusl 2-i rapMOHUKH (ha3HBIX TOKOB JJIsl OCYIIECTBICHHSI OJOKUPOBKH OT TOKOB
Opocka HaMarHWYMBaHHS TPH BKIIOYEHHH NPUCOEIUHEHHS Ha TpaHchopmaTop-
HYIO Harpys3Ky.

1.4.1.3 JIng cpaBHEHHUs ¢ ycTaBKaMH BBIUHCISETCS JICHCTBYIOIEE 3HAUYEHUE
MIepBOH TapMOHHMKH KaXIOTO TOKa M HAaXOAWTCS MAaKCHMAJIbHOE 3HAUCHHE W3
(ha3HBIX TOKOB.

1.4.1.4 3naueHuss MoayJel BEKTOPOB TOKa BBIUMCIISIIOTCS Kaxable 10 Mc u
CPaBHMBAIOTCS C YCTaBKaMH, BBEJCHHBIMH B YyCTPOWCTBO IPH HACTPOWMKE €ro Ha
KOHKpPETHOE IIPIMEHEHHE.

1.4.1.5 TIpm mycke Kakoi-1HOO CTYIIEHH 3aIIUTHl MPOMCXOIUT aBTOMAaTHYe-
CKO€ YMCHBIIIEHHE 3Ha4YeHWsl yCcTaBKM Ha 5-8 % aisl uCKIloveHus apebesra u
obecrnieueHunst ko duirenTa Bo3spara mnopsiaka 0,95-0,92.

1.4.1.6 [lanee 3amyckaroTcsl 3JIEMEHTHI BBIIEPKKH BPEMEHHM, 3aJaHHBIC UL
KaXJOol CTyneHH cpabaTbiBaHUs. B cilyyae CHIDKEHHS! BXOJHBIX TOKOB HHXKE
Iopora MPOUCXOAUT BO3BPAT BBIAEPKKU BpeMeHH. JIJIs 3aBUCHUMBIX XapaKTEPUCTHK
BBIIEP’KKA BPEMEHH YIPABISIETCS TEKYIIIUM TOKOM.

ITocme BBINEp)KKK 3aJaHHOTO BPEMEHH BKJIIOYEHHBIX 3alIUT IPOHCXOIUT
OTKJTFOUCHHE BBIKITIOYATENS C IIOMOIIBIO BBIXOJHOTO pene «OTKIL.» M OXHOBpPEMEH-
HO — pene «OTki. aBap.». IIpu 3TOM JOMOTHHUTENBHO CHIDKAaeTCsl KO3(GUIHUEHT
BO3BpaTa ITyCKOBBIX OPraHOB MJsI OOECHEUCHUS HaAEKHOH pabOThl CXEMBI
JEUTyHTUPOBAHUSI.

Kpome storo, 3amyckaercs crenuaibHas BBIIEP)KKAa BPEMEHHM «IIOJIXBaTa
BBIXO/IHBIX peJie At Ooiee Ha/Ie)kKHOTO OTKIIIOUEHHS BBIKIFOUATEIS.

1.4.1.7 B MoMeHT cpabaThiBaHHs KOHTAKTOB peJie MPOUCXOIUT (HUKCAIHS
MIPUYMHBI OTKIIFOUCHHUS JIMHUK (BHJ CpabOoTaBIIEH 3aIIUTHI, BHEIIHEE OTKIIIOYECHHE
WM KoMaHja). /lomoNHUTENbHO, 1O CUTHANYy Ha BbeIXOAHOE pene «OTKILY,
MIPOUCXOMUT (uKcanmsi OOLIero BpEMEHH cpadaThlBaHHs 3alUTBl 1cpgp. ITO
MIO3BOJISICT OTPENENATh BpeMs cpadaThlBaHHMs yCTPOWCTBA OT MOMEHTa Hadaia
aBapuu (cpabaThIBaHHS ITyCKOBBIX OPTaHOB).

1.4.1.8 Pa3mblkaHne KOHTakTOB pene «OTKI.» MPOHCXOAUT TOJBKO IOCIE
pa3pbiBa LENH KaTYIIKH OTKJIFOYEHHS BBIKIOUATEN OJOK-KOHTAKTaMH BBIKIIOYA-
TeNs IJIs1 3aI0UTHl KOHTAKTOB peJieé yCTPOWCTBA OT MOATOPaHHA. AHAIOTHYHO
peann3oBaHa M LEMb BKIIOYCHUS BBIKIMIOUaTessi. OTKIIOUEHHE pelie yCTPOHCTBa
npu  HecpabaThiBaHUM  OJIOK-KOHTAKTOB IPOM3BOAMTCS BpPYYHYIO, KHOIKON
«COpocy», ociie CHATUS MMTaHUsI Lenel ynpaBieHusl.

1.4.1.9 Ilpu ycrnoBuu BbIAAYM KOMaHJbl Ha OTKIIOUEHUE JUHUU M OTCYTCT-
BHUHU CHIDKEHHS BXOIHOTO TOKa HMXKE YCTaBKHU Bo3Bpara cTyneHed MT3 u orceuku
B TEUYCHUE 3aJaHHOTO yCTaBKOH Iyppp BPEMEHH, CpabaThIBAaeT BBIXOJHOE pele
«YPOB» 1 BbIIaeT CUrHald OTKJIIOUEHHS BBOJHOTO U CEKIMOHHOTO BBIKIIIOYATE-
neil. Bpems Bbinep:kku Beigaun curnaiga YPOB 3agaercsa ycraBkoil Typpp. Takum
obpazoM, curaasr YPOB OyzeT BbaBaThCs TOIBKO MPU YCIOBHN HECpaOaTHIBAHUS
BBIKJTIOYATEISI JIMHUK. DTO TI03BOJISIET CHU3UTH BPEMS OTKJIFOYEHHS BBIIECCTOSIIE-
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0 BBIKJIIOYATENI W YMEHBIIUTh TMOCIEJCTBUS OTKa3a BBIKIIOYATENSI JIMHUH.
3aMKHYTOE COCTOSIHHE KOHTAaKTOB pene «YPOB» obOecneunBaeTcs A0 CHHIKECHUS
TOKa HHXE YCTaBOK CTyneHed. MuHHMallbHAs UIMTEIBHOCTh 3aMKHYTOTO
coctostHusA pene «YPOB» u «OTki1. npu aBapum» 3afaeTcs yCTaBKOH 1 oqxsaza-
1.4.1.10 Ins yBepeHHOTro ynaep>kaHus BbIXOAHOTO peie «YPOB» u «Otki.
IpH aBapuW» B 3aMKHYTOM COCTOSHHH IIPH PE3KWX W3MEHEHHWAX TOKa MpHU
HENpPaBWIBHOW paboTe BBIKIIOUATENS] WIM TPH JCIIyHTUPOBAHHU TPUMEHEHO
JOTIOTHUTEIBHOE CHIDKEHUE KOX((UIMEHTa BO3BpaTa MyCKOBBIX OPTaHOB ITOCIE
cpabatbpiBanus go 3HadeHus 0,20-0,97, 3agaBaeMoro OTIeIbHON yCTaBKOM.

1.4.2 CamomuarHocTuka ycTpoiicTaa.

1.4.2.1 B ciydae oOHapy>KeHUS OTKa30B CAMOTO YCTPOICTBA, BBIIACTCS CHT-
Hal HOPMAaJbHO 3aMKHYTHIMH KOHTAaKTaMH HecpaboTapmero pene «OTkasz», u
pabota ycTpoiictBa Omokmpyercsa. IIpm OTCYTCTBHHM OIEPAaTHBHOTO ITUTAHUS
YCTPOUCTBO OyAeT paboTOCIIOCOOHO TpH HAIWYUH aBapHHOTO TOKa, HO pele
«OTtKa3y» Taxke OyIeT CHTHAIH3HPOBATH O HEHCIIPAaBHOCTH.

[pu Hanmunu HampspkeHUs nUTaHUS pene «OTKa3) BKIIOYAeTCs TOJNBKO ue-
pe3 3 ceKyHABI IMocie TOSBICHUS HANPSDKEHUS MUTaHUSA, CHUMAas CHTHAJIM3AIHIO.
OT0 chenmaHo Uil YMEHBIIEHHs TOTpeOJIieHHsT 3HEpruu M OoJiee yCTOWYMBON
paboThl Ha 'paHUYHOM 3HAYEHHM TOKa, a TAKKe M3JIMIIHUX CpadaThIBaHUH pelie
«Otkazy.

1.4.2.2 B mporiecce pabOThI MPOLECCOP MOCTOSHHO MPOBOAUT CaMOIHATHO-
CTHKY W MepenporpaMMHUpyeT TaK Ha3bIBa€MBIH CTOPOXXEBOW TaiMep, KOTOPBIMH,
€CITH €ro MePHOINIECKH He cOpachIBaTh, BRI3BIBACT alMIapaTHBIN cOPOC MPOIECCO-
pa ycTpoiicTBa W 3amycKaeT BCIO IpOrpaMMy C Hadana, BKIIOYas ITOITHOE
HavyaJbHOE CaMOTECTHpPOBaHWE. TakuM o00pa3oM, NPOHWCXOIWT TOCTOSHHBIN
KOHTPOJb KaK OTKa30B, TaK M CIy4YalHBIX COOEB YCTPOWCTBA C aBTOMATHYECKUM
Nepe3ayCcKOM yCTPOICTBa.

1.4.3 Omnucanue BXOJHBIX aHAJIOTOBEBIX CUTHAJIOB

1.4.3.1 Knemmsl «/» 1 «lIc» npeIHa3HayeHbl IS MOAKIIOUEHUST BTOPUUHBIX
00MOTOK M3MEPUTENBHBIX TPAHC(HOPMATOPOB TOKA MpHcoeanHeHNI. HoMmHaEHOE
3Ha4YCHHE BTOPHYHOTO ToKa TT, MOgKIIFOUaeMBIX K BXOJHBIM KIEMMaM YCTPOMCTBA
-5A.

1.4.3.2 Knemmsbl «3[p» TpeaHa3Ha4YeHBl ISl TOABOAA TOKa 3y JIWHUM IS
peai3anyy 3alMThI OT 3aMblKaHui Ha 3emito. [TomsipHocTs noaxmouenust TTHIT
K BXOJHBIM KJIEMMaM YCTpoWcTBa mpousBoibHad. Kanan Toka 3/, oTkaauOpoBaH
Ha BTOPHUYHOE 3HAUEHHUE TOKA, HETMOCPEICTBEHHO I10/1aBaéMOr0 Ha BXOJHBIE
KJIEMMBI YCTPOMICTBA.

1.4.4 Ommcanne BXOAHBIX TUCKPETHBIX CUTHAIOB

1.4.4.1 Cocrosiuue BxomoB «Bxom PITIO» u «Bxon PIIB» cimyxut mis KoH-
TPOJNS TOJOKEHUS BBIKIIOUATENI W HMHOUKAIIMA €ro Ha NepeaHed IMaHeln
YCTpOMCTBA.
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OHOBPEMEHHO J0JIKEH OBITh AaKTHMBHBIM TOJBKO OJIMH M3 3TUX JIByX CHUTHa-
70B. OTHOBPEMEHHOE aKTHBHOE WJIM NAaCCHBHOE COCTOSHHE CHUTHAJIOB B TEUCHHE
6osiee yem 10 ¢ BocpmHUMAETCS KaK OOpBIB KaTymIeK BKIFOUEHHS/OTKIFOUSHUS
BBIKJIOUATeNs] M AMarHocTupyercs kak «HeucnpaBHOCTh Lemeil ynpaBieHHs».
[Ipn stom cpabareiBaeT pene «CHrHaIM3alMs» M BKIIOYACTCS CBETOIHOMA C
COOTBETCTBYIOIIEH HaIHCHIO.

[Tpn oTcyTCcTBUM HamnpsDKEHWS NMHUTAHUS AaHHAS CHTHAIM3AIMA CpabaThIBaTh
He Oyner.

1.4.4.2 Bxon «COpoc cCUTrHAIM3aIl» MOXKET MCIOIB30BATHCS IS TUCTaH-
LHOHHOTO cOpoca BceX pele M CBETOAMONOB CHIHAIM3AIMU YCTPOICTBa,
HalpHuMep, OT BHEITHEH KHOMKH HIIH 110 TEJIEYTIPaBICHUIO.

1.4.4.3 Bxonsl «Bki. oT kimoda» u «OTKII. OT KJII0Yay MpeJHa3HAYeHbI JUIS
BKIIIOYEHUS W OTKIIOYCHMs BBIKIIOYATENS KIIOUYOM YIpPAaBICHHSA, HO MOTYT
HCIIONB30BaThCsl TaKKe M Ul TeJeynpaBieHus (MIpHU MOIKIIOUEHUH depe3 KITIoY
ynpasieHust «MectHoe / INCTaHIIMOHHOEY).

1.4.4.4 Bxon «BHemniHee OTKIIOYCHHE» SBISAETCS BXOJOM 0€3yCIOBHOTO
OTKJIIOYEHUS BBIKITIOUATENS U MpeJHa3HAYeH Il HOKIIOUCHHS TEXHOIOTHYECKUX
3alllUT, @ TaKXK€ OTKIIOYEHHs] OT AYroBoH 3amuThl win oT YPOB Humxecrosmmx
npucoenuHenui. [Ipu cpabaTeiBaHWM 3aIMUTHI 1O JAHHOMY BXOJAY peaH30BaHa
¢ynkms popmupoBaHus BeIXOMHOTO curHama YPOB mpu ycnmoBun npeBbIIeHHS
TOKOM XOTSl OBl OfHOW W3 (a3 3Ha4deHUs ycTaBku crymneHu mycka MT3 mwmm TO,
BKJIFOUEHHBIX Ha OTKIIFOUCHHE.

JlaHHBIN BXOJ MOXeT paboTaTh 0e3 HaNWYMsl HANPSHKCHUS MUTAHUS Iepe-
MEHHOTO TOKa.

1.4.4.5 Bxon «biokupoBka AIIB» mnpenHa3HaueH Juis OrnepaTHBHOW OJIOKH-
poBku AIIB BHEMIHUM KJIIOUOM MJIM KOHTaKTOM.

1.4.4.6 Bxon «bnokupoBka TO» mpenHasHaueH Ui MOABENCHMS CHUTHajia
OJIOKMPOBKHM TOKOBOM OTCEYKH OT 3alUT OTXOJIINX NMPHCOCANHEHNH. AKTHBHOE
COCTOSIHWE OJIOKHPYIOIIETO CHTHaNA (3aMKHYTBIH «CYXOi» KOHTAKT) IO JTaHHOMY
BXOAY BBI3BIBACT 3alpeT paboThl cTymeHW oTceuk. [locie cHATHS cuUTHANA
OIIOKMPOBKH BBIJEP)KKA BPEMEHH HAUYMHACT HAOMPAThHCS ¢ HYJIS.

JlaHHBIM BXOJ MOKET paboTaTh 0€3 HAIW4YUs HANPSDKEHHUSA MUTAaHWUA Iepe-
MEHHOTO TOKa.

Bce ocranpubie Bxonpl, KpoMe «bmoxmpoka TO» m «BHemHee oTKiIrOUe-
HUE», TPEOYIOT JIJIs1 CBoei paboThl epeMeHHOro HanpsikeHus 220 B.

1.4.4.7 Bxon «AYP» npeaHazHadeH IS OTKIIIOYEHHUS BBIKITIOUATENS OT yCT-
pOMCTBa aBTOMaTHYECKOH YaCTOTHOM pa3rpy3ku. JlaHHBIH BXOA pabOTaeT TOJIBKO
NP HAJIMYUM HANPSDKEHHs OTNEPATUBHOTO NMUTAHUS M BBI3BIBACT cpadaThIBaHHE
TOJIBKO OAHOTO pene «OTKI».

B pexxume YAIIB — «BHyTpeHHee» IOCIE CHATHA aKTHBHOI'O CHTHAja CO
Bxoja «AUPy uepe3 BpeMst BbIIEPKKU TyarnB, 3aJaBa€MO€ yCTaBKOM, IPOU30MIET
BKJTIOUCHHE BBIKJIIOYATES.
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1.4.4.8 Bxon «HAIIB» npenna3zHaueH I MOBTOPHOTO BKIIIOYEHHUS BBIKIIIO-
yarens nocie oTkimodeHus ot AYUP. B pexume YAIIB — «BHemrHee» mocie
M0Jla4d aKTUBHOrO curHana Ha Bxon «YAIIB» uepe3 Bpems BblAEpKKH TdamB,
3a/1aBa€MO€ YCTAaBKOH, IPOU30MIET BKIIIOYEHUE BBIKIFOUATENS.

1.4.4.9 B ciy4ae mpomagaHusi ONEPATHBHOTO MUTAHUSA MOCIE cpadaThIBAHUS
AYP ¢ynakums YATIB OynmeT cOpomeHa.

1.4.4.10 Bxon «Pe3epB» MOXKET MPOrpaMMHUPOBATHCS HA OTKJIIOUEHUE BBI-
KITFOUaTeNs, Ha CHTHAIM3AINIO WK «OTKIIF0UeHO». KpoMe 3Toro, cocTosTHHE 3TOTOo
BXOZIa MOXET OBITh OMPOIIEHO IO JIMHUSM CBS3H HE3aBHCHUMO OT 3alIPOrpaMMHUpPO-
BaHHOTO JEHCTBHSI BXofa. Tarke HpPOTpaMMHUPYETCsS 3aJepXKKa OT TOSBICHUA
CHTHaJIa Ha BXOJIE 10 cpabaThIBaHHs yCTPONCTBA Ha OTKIFOUCHUE WM CHUTHAIHN3a-
ruro. CpabaTbiBaHKE IO JaHHOMY BXOJy MHIUIMPYETCS BKIIOUEHHEM CBETOIMOA
«BHemnHee OTKIIIOYEHHE) B MUTAIOIIEM PEXHME.

1.4.4.11 Bxox «I'oTOBHOCTEY NpenHa3HaueH AJIS MOJBEICHUS K HEMY CHUTHa-
Jla OT TOTOBHOCTHM BBIKJIIIOYATeNs K BKIIOYEHUIo. IIpu OTCyTCTBUM aKTUBHOIO
CUTHaJIa KoMaHza «BxiounTs» OyneT 3a0JI0KMpOoBaHa, a Mpu OTCYTCTBUY CHUTHAJIA
cBbite 40 ¢ TONONMHUTENBHO Oy IeT cpabaThIBaTh BEIXOJHOE peite « CUrHam.

1.4.5 Omnucanue BBIXOTHBIX pejie

1.4.5.1 Pene otkmrouenus: BeIKItodatens «OTKIL» MpeAHA3HAUYEHO I OT-
KIIFOUYEHUS BBIKITIOUATENs MPH HAINYUN HANIPSDKEHHS OTIEPaTHBHOTO MEPEMEHHOTO
Toka. KomaHzma Ha Hero BblAaeTcsl BCerga — Kak IpU KOMaHJHBIX, TaKk U
aBapUIHBIX OTKJIIOYEHUSAX BBIKITIOUATENIS.

1.4.5.2 Pene «Bki.» mpenHazHaueHO IS BbIIAYU CUTHAJAa Ha BKIIIOYEHHUE
BEIKITFOUaTENs (OT Kiroda, uaMA cBs3u win oT AIIB ¢ YAIIB) u moxer cpa-
6aTBHIBaTh TOJIBKO MPY HATMYMHU HAPSDKEHUN TIEPEMEHHOTO ONIEPaTUBHOTO TOKA.

1.4.5.3 Pene «OTKI1. aBap.» IpeAHA3HAYECHO IS ICITYHTHPOBAHUS KaTYIIEK
OTKJIFOUCHUS BBIKITFOUATENsL. DTO pernie cpabaThIBaeT IJIsl aBAPUHHOTO OTKIFOUCHHUS
BBIKJIIOYATENS] U MOKET €ro OTKIIOYHThH Jake Oe3 HaNpsDKeHUS OINepaTHBHOTO
nuTaHus. JlaHHOe pesie MOXeT Tak)Ke MCIIOJIb30BaThCs IS YIIPABICHUS BBIKIIOUA-
TeJIeM, BBIIIOJTHEHHOTO IO APYTOM, HeXEIH «IEUTyHTUPOBAaHUEY, CXEME.

1.4.5.4 Pene «YPOB» npenna3HaueHo JJis BbIJa4 CUTHAIA HA OTKIIOYEHUE
BBIIIECTOSIIMX BBHIKITIOYaTeNei. JlaHHoe pene cpabaThiBaeT Jaxke MPHU OTCYTCTBHU
HanpsbxeHus muranus 220 B ycrpoiicTsa.

1.4.5.5 Pene «Ilyck MT3» cpabaTbiBaeT npu ITycke J1t000i1 13 BBEIEHHBIX Ha
OTKIIIOYeHue cTyneHed MT3, a Tak:ke TOKOBOH oTcedku. BrIxon pene npenHasHa-
YeH JUIsl OpraHu3allid CXEMbl 3allUThl IIMH, MycKa BHewrHedl cxemsl YPOB,
KOHTpouisi uyBcTBHTenbHOCTH MT3 m apyrumx meneil. Pabora pene Takxke He
3aBUCHT OT HAJIMYUSI HATPSDKCHUS TITaHUSL.

1.4.5.6 Pene «Otka3» KOHTPOIHPYET pabOTOCIIOCOOHOCTH CAMOTO YCTPOMCT-
Ba. HopMasibHO 3aMKHYTBIE €r0 KOHTAKThI Pa3MBIKAlOTCS IIPU CpabaThIBAaHUHU PEle
B Cllyyae HAJIMYMS ONEPaTHBHOIO MUTAHUS U MOCJE MOJIHOM MPOBEpKU paboToCIIo-
COOHOCTH YCTpOWCTBa ero (yHKIMEeH CcaMOJUarHOCTHKH. [IpeqHasHaueHO [uist
paboThl Ha aBapHHHO-TPENYIIPEAUTENBHYIO CUTHATM3AaLUIO roacTaHimu. [lo man-
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HOMY BBIXO/y PEKOMEHIYETCsl YCTaHABJIMBATH JOMOJHUTENbHBIN BHEIIHUHA OJMH-
kep. sl MCKIIFOUeHHMs M3JHIIHETO «Apebe3ray» NaHHOTO pese MU OTCYTCTBUU Ha-
MIPSDKEHUSI OTIEPATUBHOTO MTUTAHUS MPHU ITyCKax 3allUThI IPEAyCMOTPEHa 3a1epiKKa
B cpa0aThIBaHUM pejie Ha 3 C MOCIIe TMOSBICHHUS MMUTAIONIETO HAIPSHKEHHMSI.

1.4.5.7 Pene «Curnanuzamnus» cpadaTbIBaeT MPH JIIOOBIX HEUCTIPABHOCTSIX BO
BHEIIHEM O0OpYyIOBaHWM, KOTOphIE OOHApy>KHMBAaeT CHCTEMa JWATHOCTHKH
TepMuHaNa (cM. TabnuIy 9), mpu IT0O60M cpabaThIBAaHUN 3alIUTHI (B TOM YHCIE Ha
OTKJIFOUYCHHOM WJIM HecpabOTaBIIEM BBIKIIOYATENE), IIPH CaMONPOM3BOILHOM
OTKJIIOUCHUH BBIKIIOUarensd. Penme paboTaeT TONBKO NPH HATWYIMU HANpPSDKCHUS
TTUTAHUSL.

1.4.5.8 «Pene ¢uxcamun xomanns (POK) cpabarbiBaer mpu KOMaHIHOM
BKJIIOYEHMH BBIKJIIOUATENs, OT KJII0Ya M 0 JMHHUAM CBs3H. Bo3Bpar 3toro pene
BO3MOXEH TOJIBKO B Cllydyae KOMAaHJHOTO OTKJIIOYEHMs BbIKMIouaTens. [laHHoe
pene SIBISeTCsl MOJISIPU30BaHHBIM, JBYCTAOWIIBHBIM, H €r0 COCTOSIHUE HE 3aBUCHT
OT HAJIMYMS NHTAIOIIETO HarpspkeHus. JlaHHoe pelie MpeaHa3HayeHo Ui BblAAa4n
CHTHaJa aBapH{HON CUTHAIM3allMK U cOpachIBaeTcs TOJIBKO MOCIE «KBUTHPOBaA-
HUS» BBIKJIFOUaTeNs (BbIIaYM KOMAaHIbl OTKITIOYECHUS BBIKIIOYATEINST KIFOUOM WIIH
10 JITHUY CBSI3H).

Curnan «ABapHuifHOE OTKIIIOUCHHE» BO BHEIIHHE LETH MOXET OBITh CHOPMH-
POBaH ¢ MOMOIIBIO MOCIIEIOBATENBHO coeqMHEHHBIX HP koHTakTOB 3TOTO perne u
6mok-koHTakTa PIIO cOOCTBEHHO BBIKITIOUATENS JJISI OOECIIEYCHHUSI €r0 SHEproHe-
3aBUCHMOCTH.

1.4.6 Tlpu Hanuuuu HampspKeHHUs omnepaTHBHOro nuraxHus 220 B wnmu 100 B
NEepEMEHHOT0 TOKa B YCTPOWCTBE (DYHKIMOHHUPYIOT BCE ONHMCAHHBIE (YHKIMH B
HIOJIHOM O0BeMe.

[Ipn oTcyTcTBMM mUTaHWS M BO3HMKHOBEHMH K3 ¢ TOKOM, NpeBBILIAIOIINM
TOpoT cpabaThIBaHUS YCTPOMCTBA, pabOTaIOT CieayIome (GYHKIHH:

— CTyIIeHb TOKOBOH OTCEYKH C JEWCTBHEM Ha 00a BBIXOIHBIX OTKIIOYAIOLIHX
pene — obmee «OTka.» u aBapuitHoe «OTKI. ABap.». [Ipu 3ToM (QyHKIHMOHUpYET
JMCKPETHBIH BX0ox «BIOKNpoBKa TOKOBOI OTCEUKN»;

— ctynedb MT3 paboTaeT aHaJIOTU4HO;

— CTyTIEHb 3aIINUTHI OT MEPErPY3KH MOXKET CpaboTaTh TOIBKO IPHU YCIOBUHU
MIPEBBIIICHUSI TOKOM IIOBPEXKACHHS 3HAYCHHsI TOKAa MHHUMAIbHOW palbOTHI
ycTpoicTBa — opsiaka 44,5 A;

— BbixogHOH curHan «Ilyck YPOBy npu ycnosun Toka K3, npessimaroniero
TOK MHHUMAJIBHOW paboThI;

— OTKJIIOYEHHUE C JEeWCTBHEM Ha 00a BBIXOJHBIX OTKIIOYAIONIMX pele I0
JMICKPETHOMY BXOJy BHEIIHEr0 OTKJIIOUEHMS TOXE IpH ycioBuHM Toka K3,
MIPEBBIIIAIOIIET0 TOK MUHUMAaJIBHONW pabOTHl yCTPOWCTBA;

— cpabarbiBanue pene «Ilyck MT3» anst mpaBuiIbHONW PabOTHI JIOTUYECKOM
3aIINTHI [IHH;

— OTKJIIOYEHHE 110 BXOJHOMY CHTHATY «BHeIHee OTKIIOUeHHe, TaKkKe TIpH
YCIIOBUH NPEBBIIIEHNUS TOKOM 3HAYCHHUS] TOKAa MHHUMAIbHON paOoTHI.
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1.4.7 Tlpy OTCYTCTBMM IHUTAIOIIETO HANpPSDKEHUS B YCTPOMCTBE He OyayT
pabotathb:

— 3aIIMTa OT 3aMBIKAaHUH Ha 3eMJIIO;

— yckopenue MT3 npy BKIIOUEHUH BBIKITIOUATENS;

— BbIXoJHOE pene «OTkas3y. [Ipu 3TOM ero KOHTaKThl OCTaHYTCS 3aMKHYTHI-
MU, IPUBOJS K CHTHAIN3AIHN;

— BBIXOJHOE pene «CUrHaIu3anms»;

— ¢ysaxuus ATIB;

— ¢ysaxumu (u Bxoasl) AUP n YAIIB;

— KaHaJ cBs3u RS485;

— (YHKIMSA KOMaHIHOTO YIPABICHUS BBIKIIOYATENIEM OT KIII0Ya yIIPABICHUS
(xak «Bxuy, Tak 1 «OTKID»).

1.5 MapkupoBka U moMOUpoBaHue

1.5.1 Ha kopmyce ycTpoiicTBa UMeETCs MapKHUPOBKa, COAEpIKaIlas CIEAyIo-
M€ JaHHBIE:

— TOBApHBIN 3HAK;

— oboznauenue («OpuoH-PT3»);

— 3aBOJICKOI1 HOMeEp;

— JIaTy U3TOTOBJICHUs (MECSIL, TON).

1.5.2 Opransl ynpasieHUs 1 HHIUKALMK yCTPOUCTBA, a TaKXKe KIEMMBI MO~
KITFOUCHHS] IMEIOT MOSCHSIONINE HAIIUCH.

1.5.3 VYerpotictBo, npunaroe OTK 3aBoia-u3roToBUTENS, IIIOMOUPYETCSL.

1.6 YnakoBka

1.6.1 YmakoBka ycTpoOHCTBa MpOM3BEACHA COTJIACHO ¢ TPeOOBAaHUSAMH, Mpe-
JIyCMOTPEHHBIMU JICMCTBYIOLIEH TEXHUYECKOW [TOKYMEHTAllUM, MJi1 YCJIOBUU
xpanenus 1 mo 'OCT 15150.

1.6.2 TpancnopTtHass Tapa HWMEeT MAapKHPOBKY, BBIIOJHEHHYIO IIO
TI'OCT 14192-96, n cogep>XUT MaHUIYJISIIAOHHBIE 3HAKH.
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2 HCIIOJIbB30BAHME 11O HASHAYEHMIO

2.1 DxcmyaTallMOHHBIE OTPaHUYEHUS

2.1.1 Kareropuuecku 3amperiaercs MOAKIIOUYEHUE YCTPOHCTBA K CETH OIle-
PaTUBHOTO TOCTOSIHHOTO TOKa, TaK KaK ATO MPUBOJHUT K BBIXOAY YCTpPOWCTBa U3
CTpOSL.

2.1.2 Kareropudecku 3amperiaercs moIaBaTh JF0ObIe BHEITHIE HATIPSKESHUS
Ha crenuanbHbele BXxomel «bmokmpoBka TO» u «BHemrHee OTKITIOYECHHUEY,
3auThIBaeMble BHYTPEHHHM MOCTOSHHBIM HampsbkeHHeM =24 B, BrIpaOaThiBae-
MBIM YCTPOHCTBOM.

2.1.3 Kimmarngeckne yciaoBHS SKCIDIyaTalldd YCTPOMCTBA JOJDKHBI COOT-
BeTCTBOBaThH TpeboBanmsM 11.1.1.3 HacTosmero PD.

2.2 TloaroroBka u3aeius K UCIIOJIb30BAHUIO

2.2.1 Meps1 6e30macHOCTH

2.2.1.1 TIpm paboTe ¢ yCTpOHCTBOM HEOOXOIUMO COONIOIATh 00IIHe Tpedo-
BaHUS TEXHHUKH O€30IIaCHOCTH, PaCIpOCTPAHSIOMIMECS Ha YCTPOWCTBA peleiHON
3aIIUTHl ¥ @BTOMAaTHKH SHEPTOCHCTEM.

2.2.1.2 K skcruryataiuu JOMYCKAlOTCS JIUIA, U3YYHBIIHE Hactosimee PO u
NPOIIEANINE MPOBEPKY 3HAHUMN MPABHJ TEXHHKH OE30MACHOCTH M SKCILTyaTaI[uH
3JIEKTPOYCTAHOBOK JIEKTPUUECKUX CTAHI[UH U MOJCTAHIIMIA.

2.2.1.3 YcTpoHCTBO IOMKHO yCTaHABIUBATHCS Ha 3a3€MJICHHBIE MeTalinde-
CKHE KOHCTPYKIHH, IPU ITOM HEOOXOIMMO OOECTIeUnTh HAJEKHBIH DJIEKTpHYE-
CKHH KOHTaKT MEXIy IaHelbl0 M BHHTaMH KpPEIUIEHHWs YCTpOMCTBa, a TakkKe
COCIMHHUTH 3a3€MIITIONINN BHHT YCTPOMCTBA C KOHTYPOM 3a3€MJICHHS MEIHBIM
IIPOBOJIOM CEUEHHEM He MeHee 2 MM’

2.2.2 TlopsAnok yCTaHOBKH

2.2.2.1 Bremnuii Bux ycrpoiictBa «OproH-PT3» mpuBeneH Ha pucyHkax 8—
11. Mexanuueckasl yCTaHOBKa yCTPONCTBA Ha IaHENb MOXET MPOMU3BOIUTHCA C
MTOMOIIBIO 4-X BUHTOB COTJIACHO pa3MeTKe, IPUBEACHHOI Ha pucyHke 12.

2.2.2.2 DnekTpuyeckas cxeMa MOAKIIOYEHHs IPUBEIEHA Ha PUCYHKaX 6 1 7.
Ilepemennoe onepatuBHoe nutanue 220 B monkimioyaercss Kk KOHTakTaM X6:2 u
X6:3.

2.2.2.3 BHemrHue OJNIEKTPUYECKHE LENH IOAKIIOYAOTCA MpHU OMOIIH
KIJIEMMHBIX KOJIO/IOK.

2.2.2.3.1 VUsmepurenbHble TOKOBBIE IEMH IMOIKIIOYAIOTCS K KIEMMHOHW KO-
nmonke X1, pacmoyiokeHHOM B HIDKHEW dYacTH ycrpoiictBa. Kiemmuas komonka
MO3BOJISIET 32KMUMATh OJHOXWIBHBIN MM MHOTOXXWIBHBIM IPOBOJ CEUYEHHEM OT
0,33 mo 3,3 mv>. B cllydae HCIOJIb30BaHUS MPOBOJOB OOJBIIETO CEUYCHUS
HE0OX0MMO IPUMEHATD Y -00pa3Hble HAaKOHEYHUKH.
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2.2.2.3.2 BXopHBIE U BBIXOJHBIE IEKTPUUYECKHE LIENH, a TAaKXKe JIUHUU CBS3H
RS485 nmoakmoyaroTest K KIEMMHBIM KOJoAKaM X2 — X5. DTH KJIIEMMHBIE KOJIOIKHA
MO3BOJISICT 3aKUMAaTh OJHOXKWIBHBIA WJIM MHOTOXWJIBHBIN NMPOBOJ CEYEHUEM OT
0,08 110 3,3 Mm”. JlomyckaeTcs MOJBOUT JBA IPOBOAHMKA K OJHOM KJIeMMe MpH
YCIIOBHH PaBEHCTBA UX ceueHuit (He Gonee 1 Mv?).

2.2.2.4 BpIXoIHBIE pelieliHbIE KOHTAKThl CUTHAIM3ALMM YCTPOMCTBA, 3aMbl-
KaloIyecss MpU HEUCIPABHOCTH BHEUIHMX LENed yNpaBlieHUS WM aBapHHHOM
OTKITIOYCHUH BEIKITIoUaTess (kieMMbl «OTkas3y, « Curnanmmsanus» u «POKy), mon-
KITFOUAIOTCs K IEHTPAIbHOW CUTHAIN3AIMHU TTOACTAHIMN JTHO0O0 K TeJIEMEXaHUKE.

2.2.2.5 Tlepen BBOAOM B IKCIUTyaTaIlHIO yCTaHABIUBAIOTCA (IIPOBEPSIOTCS)
3HAYEHHS YCTABOK COTJIACHO TaOIHIIBI 8, C TOMOIIBIO KOMITBIOTEpA.

Hacrpoiika koH(UTypanuy 3amuThl OCYIIECTBISETCS ¢ KOMIBIOTEPA 110 JIU-
HuH cBs3H (mopTel USB nmm RS485) u mo3BossieT BBECTH MK BBIBECTH U3 PaOOTEHI
crenyronye GyHKIHH, a TAKXKe 33/1aTh YHCIOBBIC 3HAUEHHUS X MapaMeTPOB:

— TOKOBasl OTCEUKa,

— crynens MT3;

— TeperpysKa;

— 3aI1MTa OT OJHO(A3HOTO 3aMbIKaHUS Ha 3EMITIO;

— ycraBku AIIB u YAIIB;

— ycraBxu YPOB;

— YCTaBKH JIMHHUU CBsI3U 10 nHTEpdeiicy RS485.

VYcTaBKH MEHSIFOTCS B YCTPOICTBE cpa3y BCE €AMHBIM OJIOKOM, YTO MO3BOJISET
Opyu HEOOXOJMMOCTH IPOM3BOAWTH WX KOPPEKLUHUIO [aKe IPHU BKIIOYCHHOM
BBIKJIFOUaTeNe. 3aMeHa OJIOKa YCTaBOK MPOHMCXOJAWT MPHU BBIXOJE W3 PEXUMa UX
penaKkTUPOBaHMA C MPeIBApPUTEIIFHON BBIaueil Ha SKpaH KOMITbIOTEPAa COOTBETCT-
BYIOIIETO MPeAyIPEeKICHUS.

VYcTaBKH He 3aBUCST OT HAIWYMS MUTAIOIIETO HAPSHKEHUS U COXPAHSIOTCS B
TEUEHHE BCEr0 CPOKa CITY>KOBI N3IEIHS.

2.2.2.7 Tlocne nmOAKIIOYEHHS BCEX LIETIEd U MPU HAIMYUHU JOCTATOYHOM Ha-
TPY3KH Ha KOHTPOJHMPYEMOM IIpHucoeanHeHnn (opueHTupoBouHo Oomee 0,1 or
Iyoy) HEOOXOIMMO TPOBEPUTH TPABMIIBHOCTH BKIIIOUEHHS YCTPOMCTBA ITyTEM
MIPOCMOTPA MApaMETPOB HAarpy3kd B pexuMe «MOHHTOPHHI» C MOMOIIBIO
KOMITBIOTEpA.

2.3 Hcnonab30BaHUE U3AETUS

2.3.1 B HOpManmpHOM peXUMe Ha pabOTaoIMIeM YCTPOMCTBE MPH HAJIMIUH
HaNpsDKEHXST ONEpPaTUBHOTO NMUTAHMS JIOJDKEH CBETUTHCS cBeToamon «Iluranme»
3€JIEHOTO I[BE€Ta W OAWH U3 CBETOMMOAOB MHIMKALMH IOJIOKCHUS BBIKIIOYATENIS.
[Ber 3TmX cBeTOAMOMOB (KpPacHBIM W 3€JEHBI) MOXXET OBITh IOMEHSH Ha
00paTHBIH C TOMOIIBI0 COOTBETCTBYIOIICH yCTaBKU.

2.3.2 TIpm mycke yctpoicTBa 3aropaercsi cBeroanon «Ilyck 3amuTeny Ha
BpeMsl BBIACPIKKH 3aITyCTHBILEHCS 3aIUTHI, [TOCIE Yero MPOU3BOJIUTCS OTKIIOYE-
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HHE TPUCOCIUHEHHs, U Ha YCTPOWCTBE MHIMLIMPYETCs WHPOpMANus O IpHYHHE
OTKJIFOUEHHUS] BBIKIIOYATENsl C TMOMOUIBI0 CBeToAnonoB. CpalaThIBalOT TaKke
COOTBETCTBYIOIINE CUTHAIILHBIE BBIXO/IHBIE pElle.

2.3.3 Ecnu mpu3HaK Neperpy3kd CHSJICS paHbLIE BBIIECPKKH BPEMEHH ITycC-
THUBILIEHCS 3alMTHl, TO cBeToanon «llyck 3aIIuTHI» IMOTracHeT, W YCTPOMCTBO
BEpHETCS B MCXOMHBIN peXuUM 0€3 OTKIIOUEHHS BBIKIIOYATENs] M KaKoH-TH00
CUTHAIH3AIHH.

2.3.4 Ecnu cpabotaeT CTyNeHb 3alWTHI, BKIOYeHHas Ha curHan («[lepe-
rpy3Ka» WM «3eMJIsHas 3aIlluTa»), TO BBIKIIOYATEIb OTKIIOYAThCS HE Oyner, a
COOTBETCTBYIOIINE CBETOJMONBI BKIIOUATCS B MHTAlOMIEM pexuMe. Taroke
cpaboTaet BEIXogHOE pene « CHrHaTH3aImsDy.

2.3.5 Haxarue kHonku «COpoc» BBI3BIBAET COPOC CBETOANOOB-OIMHKEPOB
UHIUKAIIMK, a TakXkKe OTKIIOYEHHE CUTHAIBHBIX M YIPAaBIAIOMIUX pene (Tpu
OTCYTCTBUH Y/IEP)KHBAIOIIEr0 aKTUBHOTO CUTHAJIA, BHOBb BKJIFOUAIOIIETO Pejie WIIn
CBETOIUO/bI).

2.3.6 Habop ycraBok ycrpoiictBa «Opuon-PT3» npusezneH B Tabnuiie 8.

Taosuma 8
HaumenoBanue ycraBku VYcnosHoe Enununa Junana3zon
oOo3HaueHne | wm3mepe- peryaupoBaHus
HUS
ODYHKIMSI TOKOBOW OTCEUKH OTceuka Otk / Bk
Tok cpabaTeIiBaHHS loTceukn A 5,0-100,0
TOKOBOH OTCEUKH (20,0)
Bpems BbIAEPIKKH TOKOBOM Torceukn c 0,00-10,00
OTCCUKH (0,05)
BroxupoBka TOKOBOI bn. Orceukn Otxit / Bkn
OTCEYKH 110 BTOPOH o 2-# rapm.
TapMOHHKE TOKa
Oyukumst MT3 MT3 Otk / Bk
Xapaxrepuctuka MT3 Xapakrep. HesaBucumas /
HOPMaJIbHO
WHBepCcHas /
CHIIBHO WHBEpCHas /
Ype3BbIYANHO
WHBepCcHas /
niosiorast PT-80 /
kpyTas PTB-1
Tok cpabateiBanus MT3 ImT3 A 2,0-50,0
(6,0)
Bpewms Beraepixku MT3 TmT3 c 0,10-100,00
(3,00)
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HanmenoBanue yctaBku YcnosHoe Enunanna Huanazon
obo3HaueHne | wm3mepe- pEerynupoBaHus
HYSI

Bgog yckopenns MT3 mo Yckopenue Otk / Bra

BKJIFOUEHHIO BBIKITIOUATEIS

Bpewms BeraepKKH Tyck c 0,10-10,00

YCKOpEHHS (0,30)

OyHKITUS 3aIIUTH OT [leperpyska Otk / Bra

neperpy3ku

JleiicTBue meperpys3Ku JeiicTBue Curnan / 3amura

Tok cpabaThIBaHHS 3aLTUTHI Inmeperpys A 1,0-20,0

OT Meperpy3Ku (5,0)

Bpemst BLAEPIKKHU 3aIIUTHI Tneperpy3 c 1,00-100,00

OT Meperpy3Ku (5,0)

OyHKIMS 3eMIISTHON 333 Otk / Bkn

3aIIUTHI

Jeiicteue 333 JleiicTBre Curnan / 3anura

Tok cpabaTeiBanus 333 1o 1333 A 0,02-2,50

OCHOBHOH 4acTOTe (0,20)

Bpewms Beraepxkku 333 T333 c 0,02-100,00
(9,00)

®yuxuus YPOB YPOB Otk / Bk

Bpewms 3anepxkku YPOB TYPOB c 0,05—10,00
(0,50)

Bpems MuHuManpHON Thoaxsata C 0,10—1,00

JUTUTEIIEHOCTH BBIXOJIHOTO (0,30)

HMITYJIbCa BBIXOIHBIX pee

«Otki. aBap.» u «YPOB»

®ynxuus AIIB npu cpabart. ATIB npu Otxit / Bkn

OTCEUKH OTCEeUKe

®ynxuus AIIB npu cpadat. | AIIB mpu MT3 Otxit / Bkn

MT3

Kparnocts AIIB Kpatnocts lkpat / 2xpar

AIIB
Briepkka 1-ro kpata AIIB Tams-1 0,10-20,00 (1,00)
Briepikka 2-ro kpata AIIB Tamns-2 1,00-100,00 (10,00)
Jon. pyHkmn

Koapunnenr Bo3Bpara mo KBo3Bpara 0,20-0,97

TOKY TIpH CpabaThIBaHUU cpabar. (0,5)

TO u MT3

1IBet maguKaIUN [[BeT KPaCHBIH / 3eJICHBIN
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HanmenoBanue yctaBku YcnosHoe Enunanna Huanazon
obo3HaueHne | m3Mepe- peryamupoBaHus
HUS

II0JIOKEHUS BBIKIIIOYATENS 3€JICHBIH / KpacHBIH

Brur./OTxI.

Heo0xoanmMocTh «KBUTH- Ksutuposanue Otkn / Bk

PpOBaHUS TIEepe] BKIIIOYE-

HueMm ais TY u KoMaH[ 1o

JIUHUH CBSI3U

JlelicTBuE AUCKPETHOTO JelictBue Hrnopuposanue /

Bxoza «Pezepp» «Pe3epB» Curnan / ABapuii-

HOE OTKJIIOYEHHE

Bpewms 3anepxku Bxona Tpe3epB C 0,00-100,00 (0,00)

«PesepB»

VcraBku YAIIB — Bun Bung HAIIB BuyTp. / BHemHui

YATIB

Bpewms 3anepxkku Tyans c 0,20-100,00

BKITIOYCHUS TIOCJIC CUTHAJIA (1,00)

YATIB

YcraBku Modbus (Tonmbko Ne B cetn 1-247

st muaTepdetica RS485) — (1)

HOMEp B CETH

Vcrasku Modbus — CkopocTb oox 300-19200 1o

CKOPOCTb II€peJadH 110 RS485 CTaHIAPTHOMY DIy

JIMHUY CBSI3U (9600)

YcraBkn Modbus — YerHOCTH Her / Yer / Heuer

HaJIM9YHe KOHTPOJIS JAaHHBIX

Ha YETHOCTh

YcraBkn Modbus — Komn-Bo 1/2

KOJIMYECTBO CTOIIOBBIX OHT CTON-OUT

[Ipumeyanus:

IMoguepkHyTHIE, @ TaKXKe 3HAUYCHHS B CKOOKaxX IIPUBENEHBI 10 yMOJIYAHHIO
TP 3aBOJICKOM IPOBEPKE YCTPOUCTBA.

2.3.7 YcrpoiicTBO (UKCHPYET B DHEPrOHE3aBUCUMOW MAaMSATH JaHHBIC IIO-
CJIEZIHETO aBapuitHOTO cpabaThIBaHMS HA OTKIIOUEHHE BBIKIIOYATENIs.

2.3.8 ®ukcupyeMble B MaMATH aBapUiHBIE TapaMeTphbl IPUBEACHHI B Ta0Iu-

e 9.
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Tabmauma 9

ABapuiHBIi TapamMeTp IIpumeuanue Jlnana3oH 3HaueHuM
[IpuunHa OTKITIOUEHUS Yckopenne MT3 Otceuka, MT3,
WK BUJ cpaboTaBIiei [Teperpyska, 3ems,
3aIUTHI AYP, Buaemnee

OTKJIIOYEHHUE

Toku paz A u C Ha Bropuynsle 3HaueHus 0-150,0 A
MOMEHT OTKIIOUEHHUS
Tox HyneBo# nocnenoBa- | Bropuunsle 3HaUeHUA 0-25A
TEJIFHOCTH Ha MOMEHT
OTKJIIOUCHHS
JlmuTensHOCTh cpadaThl- OT MOMeHTa ITycKa 0-100,00 c
BaHUSA 3aIIUTHI 10 BBLAAYH

KOMaH/Ibl Ha BBIXO/IHOE

pene «OTKm» (0T mogadu

CUTHAJIa HA TUCKPETHBIN

BXOJI OTKJIFOUEHHS)
Cocrosiaue Bcex Ha momeHT BbITaun 0 — Otk
JIUCKPETHBIX BXOJIOB, KOMaH/Ibl Ha OTKJIIOYCHHE 1 — Bxu.
HaJIN4YKEe HATIPSDKEHHS
MUTaHKs, QAKT ITOAKIIO-
yenus nopra USB
CocrosiHHE BCeX Ha momeHT BhIIaun 0 — Otk
BBIXOHBIX peie KOMAaH/IbI Ha OTKJIFOUCHHE 1 — Bk,

(oba pesre «OTKI»

(uKCHPYIOTCS KaK

BKJIFOUEHHBIC — 1)

2.3.9 Tlpn HanWMYUH ONMEPATHBHOTO NHTAHUS PEATN3yeTCs PEKUM MOHHUTO-
pHHra, TO €CTh BO3MOXKHOCTb CUHUTBHIBAHUS Yepe3 KaHaJbl CBS3H TEKYLIMX
3HaueHUH (a3HBIX TOKOB, TOKAa HYJEBOH II0CIENOBATEIbHOCTH, COCTOSHHS
JUCKPETHBIX BXOJ0B, a TAaKXE BBIXOJIHBIX PEIIC yCTpOﬁCTBa. Bce st JaHHBIC
MOTYT OBITh 3aIPOIIEHBI CO CTOPOHBI KOMIIBIOTEPA U TIOJIyYEeHBI OT YCTPOMCTBA O
JMO0OMY U3 KaHAJIOB CBSI3H.

2.4. 3MepeHue napaMeTpoB, peryJINpOBaHUE U HACTPOHKa

2.4.1 TIpoBepKy 3MEKTPUIECKOTO COMPOTUBICHUS H3OJIMUUA MEXAY BXOI-
HBIMH 1ICTISIMA TOKa, HANpPSDKEHHs OTEPATHBHOTO IHTAHUS, PENEHHBIMU YyIpaB-
JISIFOIIUMU KOHTaKTaMH, TUCKPETHBIMH CHUTHAJIAMHU, a TaKXKEe MEXKIY yKa3aHHBIMH
HENsIMHU U KOPITyCOM MPOBOJAT MeraoMMmeTrpoMm Ha Hampspkenue 1000 B. Jluawust
cBs3u RS485 (pa3bem X2) nposepsiercst Ha HanpspkeHue 500 B.
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Ta6muma 10

Pasbem Homepa koHTakTOB HanmenoBanue HUcnerTarensHoe
HaMpsHKEHHE
X1 c1lmo8 Iernu Toka 1 1000 B
X1 c9mo 10 Ienu ToKa 2 1000 B
X2 clmoo4 JIunus cBs3U 500 B
X3 clmo4 Bxoxusie menu 1 1000 B
X3 ¢c5mo24 Bxonmusle mienu 2 1000 B
X4 clmo?2 Peneitubie nemm 1 1000 B
X4 c3mo8 Peneiinble menu 2 1000 B
X5 c1mo?24 Peneiinble 1ienu 3 1000 B
X6 clmo3 Ienn nutanus 1000 B

ConpoTHBICHHE H30JLAMUH HM3MEPSETCS MEXIy TpyNIaMHd COEAMHEHHBIX
MeXIy co0oi BEIBOJOB cornacHo Tabumie 10, a Takke MeXIy STHMH IPYNIIaMA U
KoprycoMm Oioka (KJIeMMOH 3a3eMiIeHHs). 3HA4YeHHE COMPOTUBICHUS H30JIIIHN
JIOIKHO ObITh He MeHee 100 MOwm.

2.4.2. Hactpoiika (TIpoBepKa) yCTAaBOK BEIMOJHSCTCS TPHU MOIKIFOUYCHHOM
onepaTuBHOM nutaHuu 220 B HE3aBUCMMO OT MOJKIIOYEHHSI OCTANbHBIX LIETEH.
Hactpoiika (mpoBepka) BBITONHSACTCS B TOPSIKE, OMMMCAHHOM B PYKOBOACTBE ITIO
SKCIUTyaTalllK K IIporpaMMHoOMy obecriedenuro «Opror-PT3».

[lo oxoHYaHUHM HACTPOHKM 00s3aTEIFHO MPOBEPSIOT BBEICHHBIC YCTABKH
3aIUTHI [T UCKITIOYSHHS OITHOOK.

Taxxe momycKaeTcs BBOJ U MPOBEPKa yCTaBOK depe3 untepdeiic RS485 toit
JK€ IIPOrPaMMOH.

2.4.3 TIpoBepka (pyHKIIMOHMPOBAHUS YCTPOICTBA.

Buumanue!

BBuay Hanmuuus BCTPOEHHOTO MCTOYHMKA ITUTAHHUS OT TOKOBBIX LENEH yCT-
potictBo «OpuoH-PT3» BHOCHT HETMHEWHOE COIPOTHBIICHHE B TOKOBBIE IICTIH.
HOBTOMy, BO-TICPBLIX, HC PEKOMCHAYETCA BKIIIOYATh yCTpOﬁCTBO B TOKOBBIC IICIIH,
COZIepIKaIl[ie CUETYMKH DIISKTPHUECKOH SHEPrHH, a, BO-BTOPBIX, MPH MPOBEPKax
PEKOMCHAYETCA HCIIOJb30BaTh MPOBEPOYHEBIC yCTpOﬁCTBa C BBICOKUM BBIXOJHBIM
CONPOTHUBIJICHHEM (BBOJI BCTPOEHHBIX PE3WCTOPOB, HANPHMEpP, B YCTpoiicTBax
«Hentyn», «YpaH») WiIM BKIIOYEHHE I[IOCIEAOBATENIFHO B TOKOBYIO IIETh
BHemHero pesucropa (0,5-1 Om 25-100 Br). Dto mo3BomuT ymydmuTs (Gopmy
TOKa ¥ MOBBICUTHh TOYHOCTb €r0 M3MEpeHns (YMEHBIINTH pa3dpoc ero 3Hau4eHH).
[Ipn mratHON paboTe OT MEPBUYHBIX TPAaHC(HOPMATOPOB TOKA, HMEIOLIUX BBHICOKOE
BBIXOZJHOE CONPOTHUBIICHNE, TaHHAs IPO0JIeMa, KaK MPaBUIIO, HE BOSHUKAET.

2.4.3.1 IIpoBepka QyHKIIHOHHPOBAHHUS TOKOBOW OTCEUKH.

ITpoBepsieMyto CTymneHb 3alIUTHI CIEAyeT BKIIOYUTH YCTaBKOH KoH(purypa-
LIUH, & OCTaJIbHBIE CTYNICHN — JIN0O OTKIIOYHTS, JINOO BBIBECTH U3 30HBI IIPOBEPKU
3aJlaHueM 3aBeJoMO OoJsiee IpyObIX 3HaueHHH ycTaBoK. I[IpoBepky ynoOHO BecTH,
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UCIIOJBb3Ysl JIOTMYECKMM MMMTAaTOp COBMECTHO C YCTAaHOBKOM U1 IIPOBEPKU
penetinoit 3ammuThl Tuna Y5053, Y5003, «Ypan-1, -2», «Hentys, -2, -3», «PetoMm-
41M, -51, -61, -21, -11Mp.

[Moaxt0YNTh JTOTUUECKUH MMHUTATOP K YCTPOWCTBY 3aIlWTHI, MOAKIIOYUTH
TOKOBBIH BBIXOJ] YCTAaHOBKM K KJIEMMaM TOKa ofHOH u3 (a3, Hanpumep, dassl A,
noAath onepatuBHoe nuTtanue ~220 B Ha ycTpoiicTBo. BBecTn ycTaBku 3HauUe€HUH
U KOHQUTYpAINH, COOTBETCTBYIOIIHE TPeOyeMOW IMPOBEPKE TOKOBOW OTCEUKH.
[Moaxmo4YnuTh KIEMMBI BBIXOJHBIX KOHTAaKTOB peine «OTKIL», PacHoIOKeHHBIX Ha
KIIEMMHOH KOJIOAKE YCTPOHCTBAa, K BXOAY OCTAaHOBKH MMJIIHCEKyHAOMEpa
(«KoHTaKT») IPOBEpOYHON YCTAHOBKH.

OTKJIIOYNTH BBIKIIOYATENh JTHHUN TyMOmepoM «OTkm» Ha mMmutaTtope. [loma-
Basi TOK OT YCTaHOBKH, yOeauThCsl B cpabaTbiBaHuM BbIxoHOTO peie «Ilyck MT3»
U CBETOAMOJA Ha MaHenu ycTpoicTBa «llyck 3amuTel» NpU 3alaHHOM YCTAaBKOM
3HAaUYE€HUH TOKa OT YCTaHOBKHW. [IpoBepuTh Hanmuuue HeOOJBLIOro TrUcTepe3uca
(0,95) 3amycka 3amuThl (ko3 duIMeHTa Bo3Bpara) Mpyu CHUKCHUU 3HAYCHUS TOKA
(TI0 BBIKITIOUEHHIO COOTBETCTBYIOIIEH CUTHATIM3ALIUH).

BxittounTh BBIKITIOYATENs JTUHUHA TyMOJIepoM nmuTaTopa. COpOCUTH HHIMKA-
U0 KHOMKOH «COpocy. CKauKoM I0J1aB TOK, IPEBBIMIAIONINN yCTaBKY OTCEUKH,
KOHTPOIUPOBATh OTKIIOUCHHUE BBIKIIOYATENS, a TAaKkKe WHIWKANWIO TPHIUHBI
aBapuu ceroguonoM «OTcedka». M3MepuTh MO0 MHIUTUCEKYHIOMEPY YCTaHOBKH
BpeMs OT MOMEHTa MOJadd TOKa A0 3aMBIKaHHSA KOHTAkTOB pene «OTKIL».
CpaBHHTH €ro C YCTaBKOM mpoBepseMOl cTymeHH oTcedkd. OHO TOIDKHO
ommyathes He Oosee yeM Ha 30 Mc. OZHOBPEMEHHO NPOBEPUTH MPABUIBLHOCTH
0TOOpakeHHs TOBPEXKICHHBIX TOKOBBIX (a3 mo cBeroauonam «lloBpexneHHas
(aza» Ha mepeaHel naHenu yCcTpoicTBa.

V3MeHnTh 3HaYeHUS! YCTAaBOK 110 TOKY M BPEMEHHU M NPOBECTH aHAJIOTHYHYIO
MIPOBEPKY C JPYTMMH YCTaBKaMH.

C momonipro TyMOJIepa MM KHOTIKH ¢ «CyXUMH KOHTaKTaMU» MOAATh OJIOKH-
pyrommii curHanm Ha BXon «bBIOKMpoBKa TOKOBOW oOTceukm». YOemuThCs B
OTCYTCTBHUM ITyCKa CTYIICHH 3aIUTHI B 3TOM CIIydJae.

Jlns mpoBepku OIIOKMPOBKH TOKOBOW OTCEYKH IO BTOPOI TapMOHHKE HEOO-
XOAMMO HCIIOJB30BaTh B Ka4eCTBE MCTOYHMKA ToKa «Perom-41M, -51». Heobxo-
JVMO 33/1aTh YPOBEHb BTOpPOM TapMOHMKM Toka Ooixee 15 % wum yOemutscsi B
OTCYTCTBUH ITyCKa 3aIIUTHl JaK€ NPH IPEBBIIICHHN TOKOM 3HAYCHHS YCTAaBKH.
Heo0xoauMo MOMHUTB, YTO YCTPOWCTBO U3MEPSIET W PACCUUTHIBAET MPOLIEHTHOE
COZIEp)KaHHWE TOKa BTOPOW TapMOHMKHM K TOKY OCHOBHOW YacTOThl MMEHHO B
Ka)K)IOﬁ TOKOBOH e, TO €CThb HEJIB3s IMPOCTO MOAaBATh TOKHW Pa3HBIX YaCTOT B
pasnmuHble BXonHbIe 1en Ga3 A u C — Hajio 00s3aTeNIbHO B OJTHY OJTHOBPEMEHHO!

2.4.3.2 TIpoBepka QyHKIIMOHUPOBAHHS MAKCUMAJIHHON TOKOBOH 3aIllUTHI.

[TpoBepsieMyto CTymeHb 3alIUTHI CIEAyeT BKIIOYUTH YCTaBKOH KoHpurypa-
MU, a2 OCTAIBHBIC CTYTIEHU — JINOO OTKJIFOYUTH, THOO BEIBECTH U3 30HBI TIPOBEPKU
3ajaHreM 3aBeIOoMO OoJiee TpyObIX 3HAUYEHUH ycTaBOK. [IpoBepky yIOOHO BeCTH,
HCIOJNB3yS JIOTHYECKHH HWMHUTATOP COBMECTHO C YCTaHOBKOW MJISI TPOBEPKH
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peneitHoi 3amuTel THa Y5053, Y5003, «VYpan-1, -2», «Henrtys, -2, -3», «PeTom-
41M, -51, -61, -21, -11Mp.

ITonkIHOYNUTE JIOTHUECKU MMHTATOP K YCTPOMCTBY 3alllUTHI, MOJKITIOUUTH
TOKOBBIH BBIXOJ] YCTAaHOBKM K KJIEMMaM TOKa ofHOH u3 (a3, Hanpumep, dassl A,
nojiaTh onepatuBHoe nuranue ~220 B Ha ycTpoiicTBo. BBecTH ycTaBku 3HaueHUi
U KOHQWIYpalMH, COOTBETCTBYyMOHIHe TpeOyemoil mpoBepke crynmenn MT3.
[oxkroYnTh KIIEMMBI BBEIXOTHBIX KOHTAaKTOB pene «OTKIL.», paclo0KeHHBIX Ha
KIIEMMHOH KOJOAKE VYCTPOHCTBA, K BXOAY OCTAHOBKH MIJUTHCEKYHIOMEpA
(«KoHTaKT») IPOBEPOYHON YCTAHOBKU.

OTKJIIOYUTH BBIKIIOYATENh JTUHUN TyMOmepoM «OTkm» Ha mMmutaTtope. [loma-
Bas TOK OT YCTaHOBKH, yOenuThCs B cpabaThIBaHNH BHIXOAHOTO perne «Ilyck MT3»
U CBETOAMOJA Ha MaHenu ycTpoicTBa «llyck 3amuTel» NpU 3aaHHOM YCTAaBKOM
3HAQ4YEHUH TOKa OT YCTaHOBKHU. [IpoBepuTh Haimuuue HeOOJBLIOro THcTepe3uca
(0,95) 3amycka 3amuThl (ko3 duilMeHTa Bo3Bpara) Mpyu CHUKEHUU 3HAYCHHUS TOKa
(T10 BBIKITIOUYEHHIO COOTBETCTBYIOIIEH CUTHATIM3ALIUH).

BxittounTh BBIKITIOYATENs JTUHUH TyMOJepoM umuTaTopa. COpOCUTH HWHIMKA-
muio kHOmKOH «COpocy. CkaykoM MONAB TOK, MpPEBBIMAOIMUN yctaBky MT3,
KOHTPOJUPOBATh OTKIIOUCHHUE BBIKIIOYATENS, a TakKe WHIWKANWIO TPUINHBI
aBapuu cBeroguogoM «MT3». HM3MepuTh MO0 MIUIMCEKYHIOMEPY YCTaHOBKH
BpeMs OT MOMEHTa MOJaud TOKa JO 3aMBIKaHHSA KOHTAKTOB perme «OTKILY.
CpaBHHTH ero ¢ ycTaBKod mposepsieMoit 3amuTsl MT3. OHO TOMKHO OTIHIATHCS
He 6onee yem Ha 30 Mc.

B cmyuyae 3amaHus OAHOM M3 3aBHCHUMBIX BPEMSATOKOBBIX XapaKTEPUCTHK
ClleyeT NpOBEpATh OJHY-ZIBE Mapbl TOYEK KpHUBOH TOK-Bpemsa. i ymoOcTBa
IPOBEPOK U pacueTa BPEMEHHM OTKIIOYEHHUS B 3aBHCHMOCTH OT TOKa IPOBEPKH
PEKOMEHIYETCs TI0JIb30BaThCs TpaduKaMU 3aBUCHMBIX XapaKTEPHCTHK, TPUBEICH-
HbeIMH B [IpunoxeHun.

Juist mpoBepku OnokupoBkn MT3 1o BTOpod rapMoHHMKE HEOOXOIUMO HC-
MOJIL30BaTh B KAYECTBE MCTOYHMKA TOKa «Perom-41M, -51». Heobxoaumo 3amath
YpOBEHb BTOPOW rapMOHHKH ToKa Oonee 15 % m yOeauThcs B OTCYTCTBHH ITyCKa
3aIUTHI TaKe TP MPEBBIIIICHUN TOKOM 3HAYCHUS YCTAaBKH.

i mpoBepKH YCKOPEHHS 3alaTh YCTaBKy Tyckx 3aMETHO MEHBINIE YCTaBKH
Twmr3, 3aTEM CIEAYET TOJYKOM MOAATH NIPOBEPOUYHBIA TOK B TEUEHUE MEHEE OJIHOM
CEKYHJBI TTOCJIe BKIIOUEHHS BBIKIIOYATENSI OT TyMOJIepa IMHUTATOPa, U yOeIUTHCS
B H3MEHEHMH H3MEPEHHOIO IPOBEPOYHON YCTAHOBKOM BPEMEHH OTKIIOUEHHUS
BBIKJIFOUATENd B COOTBETCTBUU ¢ ycTaBko Tyck. Ha nepenneit manenu npu 3toMm
JIOJKEH HapsAy O CBETOANOAOM «MT3» BKIIIOUUTHCS CBETOUO «Y CKOPEHHEY.

2.4.3.3 IlpoBepka paboTHI cTyneHe#d TOKOBOH 3amuThl 1 MT3 mpu oTcyTCT-
BHU HaNpPsDKEHUsI ONIEPaTUBHOIO MUTAHUS.

OTKITIOUUTH onepatuBHOE HanpsbkeHue 220 B ¢ BXOIHBIX KJIeMM YCTpOKCTBA.

[HoBToputh 11.2.4.3.1 1 2.4.3.2, TOTYKOM MOAaBasi TOK BbILIE 3HAYEHUS yCTaB-
K 0e3 Kakux-1u00 ONOKHUPYIOIIUX BO3JACHCTBHIH. YOEmUThCcS B BBIAAYE OTKIIIO-
YaroIero CHUrHajia Ha BRIXOAHbIE pene «OTKIL» u «OTKII. ¢ aBapuei». Cpasy mocie
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OTKJTIOYEHHS BBIKJIIOYATENSI CHATH IIPOBEPOYHBIN TOK, YTO JOJIKHO COIIPOBOXKAATH-
Csl IOJIHBIM 00eCTOYMBAaHUEM YCTPOICTBA C IOracaHueM BCeX CBeToAnooB. [lonan
orepaTuBHOE HampspkeHne 220 B Ha ycTpoiicTBo, yOenuTbesi B 0TOOpaKeHHH Ha
CBETOJMO/IaX NMPaBIILHOM HH(DOpMALUK 00 aBapUITHOM OTKIIIOYEHUH yCTPOWCTBA.

W3mepenHoe mnpu 3TOM BpeMsi cpadaThIBaHHsI HA OTKIIOUEHHE MOXKET YBEIH-
YUTHCS Ha BeNMn4uHy He Ooree 0,2 ¢ OT 33/1aHHOTO 3HAYCHHMS YCTAaBKH.

2.4.3.4 TIpoBepka pabOTHI CTYTIEHH 3aIIUTHI OT IIEPETPY3KH.

CTymeHb 3aIuThl OT MEPErpy3KH BBIMOJIHIECTCS aHAJTOTHYHO NPOBEPKE CTY-
mean MT3, HO ¢ 00s3aTeTHFHBIM HAIWYHEM ONEPAaTUBHOTO HAIPsDKEHHS. 3amaeTcs
ycTaBKa IEHCTBHS CTYNEHM — Ha OTKIIOUEHHME WM curHanmzanuio. Ilogasas
MIPOBEPOYHBIA TOK B OOHY M3 (ha3, yOemuThcs B MPABWIBHOW pabOTe CTYIEHH C
nevictBueM 0o Ha perne «OTkiL», nubo Ha pene «CurHam». [Ipu BkIrOUeHHOU
ycraBke «JleficTBue Ha curHam» cBeromauof «lleperpyska» momkeH murarb, a
«JleiicTBHE HA OTKIIIOUEHUE» — TOPETh MOCTOSHHO.

2.4.3.4 Tlposepka Bbigauu curnaia YPOB.

IIpoBepky Belgaun curHana YPOB BbeIMonHAIOT aHanoruyHo nposepke MT3
i TO. IloaxmrounTe MUWIIMCEKyHIOMEP Ha BbIxoaHoe pene «YPOBy. ITonas
TOK BbIme yctaBkd MT3, m He cHHMas ero mocie cpadaThIBaHHS 3allUTHl Ha
OTKJIIOUeHHE, yOoenuThes B cpabaTsiBanny pene «YPOB» u BKIIIOYEHUH CBETOAMO-
Ja «YPOB» Ha mepenHel maHenu ycTpoiicTBa. Torma H3MEpEeHHOE MUILIH-
CEKYHIOMEpOM BpeMsl JOJDKHO TPUMEPHO COOTBETCTBOBAaTh CYyMME YCTAaBOK
BpemeH YPOB u ctynean MT3 (TO).

[IpoBecTr aHANOTHYHYIO IPOBEPKY Bbimauu curHaia «Y POBy 6e3 onepaTue-
Horo nutanus 220 B. Ilpu stom Bpemsi cpabaThiBaHHMsI MOXKET YBEIMYHTHCS Ha
Benu4yuHy He 6onee 0,2 c.

2.4.3.5 TIpoBepka 3eMIJISIHOM 3aIIUTEHI.

IIpoBepka mpousBoautcsa mo Toky 3y, mogaBaeMoMy Ha BXOJAHBIE KIEMMBI
YCTPOHCTBa, M 00S3aTENBbHO MPU HAIWYWH OIEPATHBHOTO HANPSDKEHMS TUTAHUSL.
[NoaxmoYuTh MIIITHCEKYHIOMED AJISI U3MEPEHHNS BpEMEHH CpabaThIBaHMUS.

IMonaBast mpoBepoUHBI TOK HAa BXOAHBIE KieMMBI «31op», yoenuTscs B mpa-
BIIIBHON paboTe CTyHeHu ¢ neiictBueM inbo Ha pene «OTki.», MO0 Ha pene
«Curaan, a Takke COOTBETCTBUE M3MEPEHHOTO BPEMEHH OTKIIOUEHHS 33JaHHOMY
yctaBkoil Toss. Ilpu BkiItoueHHOW ycTaBke «/IefiCTBME HAa CHUTHAD» CBETOOUOL
«3eMJIs1» JOIKEH MHTaTh, a «JleficTBIe Ha OTKIIFOUEHNE» — TOPETH MOCTOSHHO.

Buumanue! TIpoBepodHbIii TOK, JTUTENBHO MMOAaBACMbI Ha BXOJIHBIE KIIEM-
MBI «3Ip» ycTpoiicTBa, He JOJDKEH MPEeBBIMATh 2,5 A.

2.4.3.6 IIpoBepka pabOTOCIIOCOOHOCTH BXOAHBIX Iierneil ycrpoiictBa. C mo-
MOIIBIO JIOTHUECKOTO MMHTATOpa MM HCTOYHUKA MEPEMEHHOTO HampsKEHUs
220 B noouepeaHo nogaBaTh CUTHANBI HAa BXOAHBIE TUCKPETHBIE LIEMH YCTPOKWCTBA
(X3.5 — X3.24 cornacHo cxeme Ha pUCYHKE 6), IPOBEPUTH IPOXOXKICHUE CUTHAIOB
160 B pexnme «KoHTponb» («MOHHTOPHHT») € TIOMOIIBIO KOMITBIOTEPA, JIHOO 110
peaKknuy Ha HUX YCTPOMCTBA.
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Brumanue! Kateropuduecku 3ampeinaetes mojaavya Kakux-au00 HampsKeHUH
Ha Ki1eMMbl X3.1-X3.4, npeaHa3HaueHHBIX IS HOIKIIOYEHUS TOJBKO «CYXUX»
KOHTaKTOB.

2.4.3.7 TlpoBepka pabOTOCIIOCOOHOCTH BBIXONHBIX penie. [lomaBas pasmmuy-
HBIE BO3JICUCTBHSI Ha YCTPOWCTBO, HEOOXOAMMO HOOUTHCS cpabaThiBaHHS BCEX
pene U yOemuThCsi B PabOTOCIIOCOOHOCTH BCEX KOHTAKTHBIX TPYII, BKIIOYAs
KOHTAKTBI pefie JeITyHTHPOBAHHS.

2.4.3.8 IlpoBepka paboTsl kaHama cBsi3u RS485.

[onxmrounts K pazpeMy X2 «RS485», pacmonoskeHHOTO Ha 3a1HEH CTOpOHE
YCTPOMCTBA, KOMIBIOTEP C COOTBETCTBYIOIIMM aHAIOTHYHBIM HHTepdeiicom. C
TIOMOIIBIO TIPOTPaMMBI, ITOCTABISIEMON COBMECTHO C YCTPOMCTBOM U B COOTBETCT-
BHHU C OIIMCAaHUECM Ha HEC, }106I/ITI)C$[ CBA3HU C yCTpOﬁCTBOM 1 BBIIIOJIHCHUSA
GYHKIMHA OTOOpaKeHUS! TEKYIIMX TOKOB, COCTOSIHUS AWCKPETHBIX BXOAOB U
BBIXOJHBIX PEJI€, a TaKKE€ BO3MOXHOCTH UYTCHHUA W HN3IMCHCHUA 3HAYCHUH
BBEIEHHBIX yCTaBOK. [Ipy HacCTpoOIKe CBSI3M C yCTPOWCTBOM B HETO NPEIBAPUTEIb-
HO CJIEIyET C MOMOIIBIO TOTO K€ KOMIbIoTepa 1o uaTepdeiicy USB, pacnonoxen-
HOMY Ha TepelHel IIaHeNW YCTPOMCTBA, BBECTH HEOOXOJMMBIE CKOPOCThH
nepefaun, ajapec B JIOKAIBHON CETH CBSI3M W JONOJHHUTENBHBIC aTpHUOyTHI,
AHAJOTUYHBIC BBEJICHHBIM B KOMITBIOTED.

2.5 TexHudeckoe o0CITyXKUBaHHUE

2.5.1 TexHuueckoe oOCITy>)KUBaHUE yCTPOWCTBA BKIIOYAET:

— MPOBEPKY U PETYJINPOBKY IPH MIEPBOM BKIIOUCHUM;

— MePHOIMYECKHE POBEPKH TEXHHYESCKOTO COCTOSHHSI.

2.5.2 TlpoBepky M peryivpoBKY IpH TIEPBOM BKIIOYEHHH NPOBOJST B IOJI-
HOM 0OBeMe pasaena 2.4.

2.5.3 Tlepuonuueckue MPOBEPKH TEXHUYECKOTO COCTOSIHUS MPOBOAAT depes3
3—6 ner. IlepByto NEPHOANYECKYIO IPOBEPKY PEKOMEHIYIOT IPOBOIUTE YEPE3 IO
ocyie BBOJA B paboTy.

B o0beM nepromuuecKoil MPOBEpKH BKIIOYAIOT BHEIIHHMA W BHYTPEHHHM
OCMOTp, IIpU KOTOPOM IIPOMU3BOLAT YIAJICHHUE IIBLIH, IIPOBEPKY MEXAHUYECKOI'O
KPETUICHHS DJIEMEHTOB, ITOJHOTY COWICHEHUS pa3beMOB, 3aTSHKKY BHHTOB TOKOBBIX
LeTeH.

OO0BeM 3J1EKTPUYECKUX HCIBITAaHUN MPH MEPUOJUYECKUX MPOBEPKAX MOXKET
OBITH COKpAIlleH OTHOCUTEIHHO NPOBEPKH IPH NIEPBOM BKIIIOYESHHH.

B cnydae cpabaTpiBaHHS yCTpOMCTBAa 3aIIUTH HEOOXOIMMO MeEpenucarh B
KypHaJI BCIO MH(OpMANWIO O JAHHOM CpaOaThHIBAaHWH, MMEIOIIYIOCS B IIaMSTH
aBapUHWHBIX OTKJIIOYEHWH W OTOOpakaeMyl0 Ha CBETOIHOAAX YCTPOWCTBA.
WNudopmamms 06 aBapuilHOM OTKIIOYCHHH MOKET OBITH BBIBEACHA TOJIBKO MPH
MIOJAHHOM HAMPSDKEHUH ONEPAaTUBHOTO NMUTAHUS WIN TIPH MOIKIIOYEHUH K TOPTY
USB kommnbroTepa.
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2.6 YkazaHUs 110 pEMOHTY

2.6.1 PeMOHT yCTpOWCTB B IOCIETapaHTHIHEIA MEepHO] Ieecoo0pa3Ho op-
TaHU30BaTh LIEHTPAIM30BAaHHO, HAIIpUMeEp, B 0a30BOH J1abOpaTOpHH IHEProCUCTE-
MBI HJIH T10 IOTOBOPY C 3aBOJIOM-H3TOTOBUTEIIEM.

2.6.2 YCTpOWCTBO TPEACTABISICT COOOM JOCTATOYHO CIIOXKHOE H3JICITHE U
PEMOHT €ro JOJDKEH OCYIIECTBISATHCS KBATU(DUIMPOBAHHBIME CIEIHATHCTAMHU C
MTOMOIIBIO CTEIHATBHON OTJIAJOYHO anmapaTypsbl.
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Pucynox 86 — Bun nepennei manenu ycTpoiicTsa (TiepeHee IPUCOSTNHEHIE)
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Pucynok 9a — Bun Ha ycTpoicTBO COOKY (3aHee MPUCOETUHEHHE)
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Pucynok 96 — Bun Ha ycTpoiicTBO cOOKY (TIepeiHee MPpUCOSIMHEHUE)
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Pucynox 10a — Buj Ha ycTpoiicTBO cBepXy (3aHee IPUCOCTUHEHIE)
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Pucynox 100 — Bua Ha ycTpoiicTBO CHU3Y (3a/IHEE MPUCOCTUHCHUE)
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Pucynok 10B — Bug Ha ycTpoiCTBO cBepXy (IepeaHee mpUCcOoeIMHEHNE)
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Pucynox 10r — Bug Ha ycTpoiicTBO cCHU3Y (TIepenHee MPHCOSTNHECHNUE)
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Pucynok 11a — Bup c3aau co cTOpOHBI KJIIEMM MOJIKITIOUEHUS
(3a/1HEE IPUCOCTUHCHNUE)
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Pucynox 116 — Bux c3anu (mepenHee nprcoeTnHEHNE)

56

| S— —



240+ 0,5

230




I'padmkm 3aBUCHMBIX XapaKTEPUCTHUK TOK-BpeMs cryneHeid MT3
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A\ HopmanbHo uHBEpCHasi xapakTepucTmka
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Pucynok 13 — HopmansHo nHBepcHas xapakrepuctuka no MOK 255-4
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A CunbHO MHBEpCHas xapaKTepucTvka
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Pucynok 14 — CunbpHO nHBepcHas xapakTepuctuka no MOK 255-4
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E\] UpesBblyalHO MHBEPCHaA XapaKkTepucTuka
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Pucynox 15 — UpesBrluaiiHo HHBepcHas xapakrepucTtrka no MOK 255-4
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A KpyTtas xapakrepuctuka (aHanor PTB-1)
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Pucynox 16 — Kpyras xapakrepuctuka (anamor PTB-1)
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A\ Tonoraa xapaktepuctuka (ananor PT-80, PTB-1V)
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Pucynox 17 — [Tonoras xapakrepuctuka (aranor PT-80, PTB-1V)
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