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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTallui U 00CIY>KUBAaHHUS YCTPOMCTBA MJIaBHOTO nycka ABuraTens YIII/J-K,
MMeHYyeMOro JaJjiee 1o TeKCTY, “6JI0K” UIx “yCTPpOUCTBO”.

1. Ha3HayeHue

1.1 Bnok npejHasHavyeH /I IJIaBHOTO IyCKa M OCTAaHOBAa TpexPpa3HOro aCUHXPOHHOIO
3JIeKTPO/JBUTraTesii C KOPOTKO3aMKHYTbIM WJIM (a3sHbIM pOTOPOM B COOTBETCTBUMU C
3anporpaMMHUpPOBAHHBIMHU [IapaMeTpPaMH NIycKa.

YCcTpoUCTBO HeJsb3sl MCNOJIb30BaTh JJS 3JeKTPONUTAHUA TNPUOOPOB, COJepKalUX
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHHUKALlMOHHOE
obopyZioBaHUE U T.J.). ITO MOXKeT NPUBECTH K BbixoAy U3 cTpos Kak YIIII/I-K, Tak u nuTaemMbIx
npu60opoB. B 3TOM ciiyyae OTBETCTBEHHOCTD 3a IOJIOMKY 060pY/l0BaHUS HeceT NOTPeOUTe b, a
rapaHTUHHbIe 0653aTe/IbCTBA U3rOTOBUTEJIA He JeCTBYIOT.

1.2 KomaH/y Ha 3allyCK M OCTAaHOB JIBUraTesl MOXHO M0/JaTh KaK MECTHO C NMOMOLIbIO
KHOIOK Ha JIMIEBOU MaHeJH, TAK U JUCTAHI[MOHHO, 3aMKHYB COOTBETCTBYIOIIME YIIPABJSAOIINE
KJeMMBbI. Bbi60p crniocoba yrpaB/ieHUsl OCYLLECTBJISAETCS MyTeM NPOrpaMMUPOBaHUS.

1.3 bsiok d4BJfeTCA MHUKpPONPOLECCOPHBIM INPOrpaMMUpPyeMbIM YCTPOMCTBOM. Bce
3alporpaMMUpPOBaHHbIE I0JIb30BaTe/leM YCTaBKHU XPAHATCA B 3JHEProHe3aBUCUMOW NAMATH
MHUKpOIpoLeccopa.

1.4 Bsiok oToGpaXkaeT Ha AUCIJIee TeKyllMe JaHHble O TOKax JBUraTeJis, peXXxuMax paboTsl,
3Ha4YeHMUs IPpOrpaMMHUpyeMbIX YCTAaBOK U KO/ bl OLIHUOOK.

1.5 Bsiok uMeeT WHUPOKUH KOMILIEKC 3alUT U aBTOAUATHOCTHUKH, 00eCreYynBaIIIUX
HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTE NS
0 BO3HHUKAIOIIUX HEUCIIPABHOCTSX U UX YIPEXKJeHHe.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuuueckue xapaktepuctuku YIIIJ-K

KosinuectBo ¢as 3
CeTb 342...418 B, 50 I'y
CxeMa NMOAKJIIOYEHUA ABUTrATEA “3Be3ja‘“, “TpeyroJbHUK”
Hannyre BBOAHOrO aBTOMaTHYECKOT'0O Her
BBIKJIIOYATEIS
IlyHTUpYIOIMHA KOHTAKTOP Ja
BcrioMoraTesibHOe MUTaHUE JJIsI CUCTEMbI 198-242 B 50 I'y
ynpaBJeHus
Mo1HOCTb NOTpe6JeHUs CUCTEMBbI 20 BA
ynpaBJeHUs
HoMmuHanbHasg MOUIHOCTh JBUTaTeEJIs 15, 22,30, 37,45, 55, 75,90, 110, 132, 160, 200 kBT
Perynvpyroummn asieMeHT Tupucrtop
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Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

BpeMsi IJIaBHOTO MyCKa U OCTaHOBA

3..50 cex

Nupaukanuda

Kuako-kpucraaimieckui MHAUKATOP 32-
CUMBOJIBHBIH, 2 CBETOAUOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpamMmupyeMsbix pesie 220 B 5 A.
BreixogHoi curdas: “'otoBHocTh”, “PadoTa”,

“ABapus”, “baiinac”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXO/e

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbBIM TOKOM

BJIEKTpOHHaH 3alllMTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk temnepatypsl 80 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAKJ/JIKIOYEHHUA HAl'PY3KH

JJIeKTPOHHAas1, pab0TaeT TOJbKO Nepes MyCKOM

3aLU,I/ITa: KOHTPOJIb UCIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCcKOM

3amuTa: HECHMMETPHS BBIXOIHBIX TOKOB(
06pbIB UJIM TOBPEXKJEHUE HAaTPY3KH)

JJIeKTpPOHHadA

MakcuMasibHas neperpy3ovdHad CIIOCOGHOCTbD

[=4,5 Iu - 20 cek, I=3 11 - 60 cek,
[=2 I - 90 cex muH, 1,5 In - 3 MuH

Hannuue GyHKIUM NyIbC-CTapTa Ja
HanpsixkeHue nyJibc-cTapTa 60..100 % Unom
BpeMs nysibc-cTapTa 0,1..0,5 cek
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [=10.12 Iu
3aMbIKaHUA
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJeHcaTa ( cyxoe NOMelleHHe)

H3onauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yOpaBJASUMMUA LEeNIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcniyaTanuu

He menee 10 JieT

['apaHTusa

12 mecs1eB

Jns pa6otsl YIII/J-K Heob6xoauMo ABa HanpshkeHUs. OHO HANpsiXKeHHe Yepe3 TUPUCTOPHI
KOMMYTHUPYETCS Ha OOMOTKU JABUraTesisi — OHO HA3bIBAETCS CUJIOBBIM HaMps>KEHUEM; APYyroe

HallpAXeHHrue HCIIoJIb3yeTCAd [AJid IHTAHHUA

CUCTEMDbI

ylpaBJieHHUd - OHO Ha3bIBAE€TCA

BcioMoraTesbHbIM. HoMHHa/sbHOE cHIOBOe HampsikeHHe - TpexdasHoe 380 B 50 I,

BcrioMorareJsbHoe - 220 B.

2.2 Byiok npeJiHa3HaYeH /1Sl 3KCIIyaTal UM B CJIEAYIOIIUX YCI0BUSX:

A) 3akpbITble B3pbIBO6€30MacHble TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

B) TemnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcaluU

BJIaru;

') atmMocdepHoe gaBieHue ot 84 no 106,7 klla;
) mecto pacnosioxkenus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydel U APYTrUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U Y/1apoOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyTpeHHee YCTPOMCTBO.
BHemHu# BUA 6J10Ka peJcTaB/eH Ha pUcyHKe 3.1:

Pucynok 3.1 Buewnu#t Bug YIIII/-K

Ha nuueBoit naHesn pa3MelaloTcs 31eMeHThl MUHAWKALUKY U yIpaBJeHus:
A) cBeTopuof “Pabora”;

B) cBeToguon “ABapusa”

B) kHonka “Ilyck”;

') kHonka “Cton”

J1) )KUAKO-KpUCTALJINYeCKUHN HHAMKATOP;

E) knonku “Ilp.”, “®”, ">", "<” n1s1 nporpaMMUpOBaHuUs U yIpaBJIeHUS;

7K) kHONKa aBapUHHOTrO OTK/IYEHUS;

3) naT4YuKU ToKa ( 3 ITYKHU);

W) myHTHUpYyOLHUI KOHTAKTOP

BHyTpu Kopnyca pa3MelalTcs:

A) TupuctopHble MoAyH( 3 IWUTYKH);

B) paauaTop ox/axKJeHHUs;

B) msiaTel cucTeMbl ynipaBJeHus;

[) knemmHuky XT1 u XT2 719 NOAK/I0OYEHUS CUJI0OBOT0 HaNPSXKEHUS U HAarpy3KH;
/1) aBTOMaTU4YecKui BoikIO4aTe b QF1;

3) BEHTUJIATOPHI OXJIaXKJEeHUS.

Ha 6okoBo¥ naHesy mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.
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B kayecTBe peryJiMpymolLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTCS TPU TUPUCTOPHBIX
MOJYJA, KaXJbld U3 KOTOPBIX COZEPXUT MO JABa TUPUCTOPA, COEJUHEHHBIX [0 BCTPEYHO-
napaJijieJIbHOM cxeMe. Ha M eBoM naHe i pa3MelleHbl 3J1eMeHTbl MHAUKALUU U yIIpaBJIeHUs.
BHemHue mnpoBoja M Kabeau A/ NOAK/IOYEHUs] HANpsKeHUsl CeTH, Harpy3kud U Leneu
ylnpaBJieHHUs BBOAATCA B LIKad € HWXKHeH CTOpoHbl. llenmu ynpaByieHUs UM CUTHa/IM3aLUU
NOJKJ/II0YATCA K KJIeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJeHMUS.

3.2 PexxuMbl pabOThL
Bsiok B /1060M1 MOMEHT HaXOJUTCS B OJHOM M3 PEXUMOB pabOTbl. JTU PENKUMBI
nepevyucaeHbl B Tadbsuie 3.1.

Tab6sinna 3.1 PexxuMbl paboThl yCTPOMCTBA

Ha3BaHue pexxuma [TosgcHeHue

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HANpsDKEHWE HA JIBUraTesie OTCYTCTBYET.
YcTpoiicTBO ~ HempepblBHO — oxujaaeT  koMmaHgbl  “Tlyck”  wiu
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTObOpaXkaeTcss HaANUCh “'OTOBHOCTD .

“ToToBHOCTBL”

B 3TOT pexxuM 6JIOK MepexoAWT MPU MOCTyImeHUH KoMmaH/bl “Ilyck”.
[Ipu 3TOM Ha BCe TUPUCTOPBI MOJAKTCS YIPABJSIOINE UMIYJbChI, HA
“PaboTa” BbIXOJle NMPHUCYTCTBYeT HamnpspkeHWe. Ha MHAMKaTOpe OTOOpaXkaroTcs
TOKM JBuratessa. B ciaydae mnosBiaeHuss komanHzabl “Ctonm” 6JIOK
nepexoJuT B pexxuM “'OTOBHOCTD .

B 3ToT pexuMm OJIOK MNepexojUT MNpU pPerucTpanuu KakKou-au6o
aBapUHHOM cuTyauuu. UMny/ibchbl ynpaBJieHUs] HA CUJIOBble TUPUCTOPHI
He NOJAITCsA. YCTpPOWCTBO He pearupyeT Ha komaHay “Ilyck” pmo
JIMKBUJALIMK aBapUUHOW cuTyanuu. [locse perucrpanudu OTCYyTCTBUS
aBapUUHOM CUTyal MU GJIOK MOXXET aBTOMATHUYECKU MEPEUTHU B PEKUM
“PaboTa” wau “TOTOBHOCTH” B 3aBHCUMOCTH OT BHJA aBapUHHOUN
CUTYaLlUH U 3alpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha nnjukaTope oTo6pakaeTcs KOJ, OUIMOKHU Y NOSICHSAKOLIAA HAJIUCh

“ABapus”

PexxuM mnpesHasHaueH JJi 3aJaHUsl 3HAa4yeHUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
NepelTH B 3TOT PEXUM, Ha/lo B pexxrMe “'0TOBHOCTb” HaXKaTb KHOIKY
“Ilporp.” ¢ nepenHel naHenu. Takxke B pexkum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
N0/auu NUTAHUA [JJId CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
“IIporpaMmMupoBaHue” | 0OTOOpaXkaeTCs Ha3BaHUE TEKYILEN MO/Jiesid 6JI0Ka).

B aTOM pexxuMe yCTPONCTBO He pearupyeT Ha noaavyy komaHabl “Tlyck”.
[lepexos B peXUM NpPOrpaMMHUPOBAHUS HEBO3MOXEH M3 peXHUMOB
“PaboTa” u “ABapusa”.

B mnepBoil cTpoke WHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( UJIH)
HOsICHEHHE

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.
KOHCTpPYKTHBHO 6JI0K BBITIOJIHEH B BH/le MeTa/IJIMYECKOT0 HaBecHoro 1ikada. Ha nepegHei
NaHeJIM UMEeITCS OpTraHbl yIpaBJAeHUS U HHAWKAIUY, IepedyrcieHHble B Tabule 3.2
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Tabsinna 3.2 3jieMeHThI yIpaBJeHUsI U UHAUKALIMU 6JI0Ka

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoauop “Paborta”

Foput B pexume “PaboTa”, MUraeT Bo BpeMs IJIaBHOI'O MyCKa UJIH
OCTaHOBA JIBUTaTeJIsl

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui
WHAUKATOP

OToGpakaeT TeKyljde JaHHBIE,
IpOrpaMMHUPyEMbIX YCTABOK

pexXum pa6OTbI, 3HAa4Y€HUA

KHonka “Ilyck”

Jis nogauu komaH bl “Ilyck” npu MeCTHOM ynpaBJiEHUHU

Kuonka “Ctomn”

Jist nogayu koMaHibl “CTomn” Mpu MeCTHOM yIIpaBJeHUH

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [ HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsDKEHUs INpHU
OTKJIoYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 HasHayeHWe KJIeMM KJeMMHbIX KoJsoaok XT1-XT2, X1-X4 npuBeaeHo B Tabuule 3.3.
KiiemMmHBbIe ko104KU X1-X4 pa3Mel[al0TCA Ha IJIaTe YIpaBJIeHHUS.

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne Ha3HaueHue
KineMMHUK llenb
KJIEMMBbI

XT1 1 A J1s1 moAK/II04YeHHUs CeTH

XT1 2 B JlJ1s moAK/II04eHUsI ceTH

XT1 3 C JlJ1s1 noAK/II04eHUs CeTH

XT?2 1 LA JlJ1s1 coeiyiHEeHU C ABUTaTeeM

XT?2 2 LB JlJ1s1 coeiriHEeHU C ABUTaTeeM

XT2 3 LC Jls coeiiHEeHUS C IBUTaTeeM

X1 6 Myck Jns nogaur koMmaHAbl “‘Ilyck” KHOKOW B AUCTAHIIMOHHOM
ylpaBJIeHUU

X1 7 GND O6mun

X2 6 Crom Jlng nogauu komaH bl “CTon” KHONKOMW B AUCTAHLIMOHHOM
ylpaBJIEHUU

X2 7 GND O6mun

X3 6 ny Jns nogavu curHasa “Ilyck/Cton” AUCTAHIIMOHHO “cyXuM”
KOHTAKTOM

X3 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa30MKHYTbIA KOHTAKT 1-ro
NpOTrpaMMHUPYEMOTO peJie

O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJje

X4 2 p1

X4 3 H3 P1 HopMasibHO-3aMKHYTbIH KOHTAKT 1-ro NporpaMMHpyeMOro
pene

X4 4 HP P? HopMa/ibHO-pa3oOMKHYTbIA KOHTAKT 2-TO
NpOTrpaMMHUPYEMOTO peJie
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O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYyeMOTOo peJie
X4 > P2
X4 6 H3 P2 IP)l:J}I)é\/laJIbHO-saMKHyTbm KOHTAKT 2-r0 IpOrpaMMUPyeMOTo

3.5 Bbi6op crnoco6a nojiayy KoMaH/g
KoMmanay “Ilyck” MokHO oJaTh CJeAy0LUM 06pa3oM:

- MecTHO KHonkamu “Ilyck” u “Cton” c IUIeBOM MaHeJ U yCTPOUCTBA;

- IUCTAaHIIMOHHO KHomkaMu “Ilyck” u “CTomn”, myTeM 3aMbIKaHHUS KJeMM 6 U 7 KJIeMMHbIX
KoJ10J10K X1 1 X2 COOTBETCTBEHHO;

- AUCTAHLMOHHO MyTeM 3aMblKaHHUSl U pa3MblKaHUsA ‘CyXMM’ KOHTAKTOM KJIeMM 6 U 7
KJIeMMHOHN KoJoAKHW X3. 3aMKHYTOMY COCTOSIHUIO COOTBETCTByeT mojadya koMaHAabl “Ilyck”,
pa3oMKHyTOMYy - KoMaHza “Cton”.

Bbi60op cnoco6a nojayu KOMaH/, OCyILeCTBJsETCS NporpaMMupoBaHueM GyHkiuu F1( cm.
NYHKT 7).

3.6 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBeseHre 6Ji0Ka TIOCJe MpPOBajia CUJOBOTO WJIM BCIIOMOraTe/JbHOr0 HaINpsKeHUs
omnpejessieTcss 3HayeHMeM (QYHKIMMA MNOBTOpPHOro BKJIw4YeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

JenictBue o¢yHkuuu F3 pacnpocTpaHseTcs TOJMbKO MPH JUCTAHIMOHHOM CIOCO0e
ynpaBsieHus “cyxuM” koHTakToM( ¢yHkuus F1=2). Eciu mogada komanpg “Ilyck” u “Ctonm”
NPOU3BOAUTCSA KHONMKAMU( MECTHO WJIM JJUCTAHI[MOHHO), TO aBTOMAaTHUYeCKUH MOBTOPHBINA MYCK
HEBO3MOXEH; M0CJIe BOCCTAaHOBJIEHUs] HANpsXKeHUs 6JIOK NepexoAuT B pexxuM “T'oToBHOCTB” U
JU1s1 TOBTOPHOTO 3aMyCK TPeOyeTCs HaXKaTHue MyCKOBOUM KHOMKH.

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpshKeHUs JJIWIICS MeHee JIBYX CeKYH/, TO BbIXOJHO€ HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH ypOBEeHb, eCJU OoJibllle ABYX CEKyHJ — TO HNpPU Haauuud KoMmaHzbl “Ilyck” 6J10k
nepexoAuT B pexxuM “PaboTa”( maaBHBIN MyCK JBUTATEJIS).

Eciu F3=1, To aBTOMaTH4eckoe IIOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaMpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpPEeXHUN YPOBEHb, eC/IM 60Jibllle IBYX CEKYH/J, — TO NPU HaM4KMU KoMaHAbl “[lyck” Ha aucniee
WHJUIMPYETCS cooblieHre 06 omubke. B TakoM moJsiokeHUH YCTPOUCTBO 3a6JIOKUPOBAHO U Ha
JIBUraTesie HeT HampsbkeHUs. UToObl ero pa36JOKMpPOBaTh, HYXKHO NojAaTh koMaHay “Crtom”,
nocJjie yero 6J10K nepeijieT B pexxum “'oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousyitocTprupoBaHO HA PUCYHKe 3.2:
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BeixogHoe HanpaxeHwe, F3=1
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Pucynok 3.2 [[pumenenue pyHkuuu F3

3.7 Bp160p QYHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «knemMMHyo kosiogKy X4 1iaThl yIpaBJeHWS BbiBeJleHbl KOHTAKTbl Tpex
nporpaMMHUpyeMbIx peJie. B 3aBucuMocTu oT 3HadyeHUH pyHKuu F4, F5, F6( cMm. nyHKT 7) peJe
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHA/IM3aTOpa CJAeAYI0LUX COObITUM:

A) bsiok HaxoAUTCA B pexkuMe “'OTOBHOCTD;

b) BJsiok HaxoguTcs B pexxuMe “PaboTta”( BpallleHUe JBUTaTeIsl);

B) BJsiok HaxoauTcsd B pexxume “ABapust’;

[) KoHen nycka( 6aiinac) — KOHTaKThbl pejie MOTYT MCHOJIb30BaTbCS [AJ1 KOMMYTaluu
06X0HOTO KOHTAKTOpa

KoHTaKThl MporpaMMHUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

TpeTbe peJsie 3aHATO /151 yIpaBJeHUS LIYHTUPYIOLIMM KOHTAaKTOPOM.

3.8 Br16op criocoba nycka

YIN/J-K mno3BoJsiieT OCyUeCTBUTb IJIaBHbIM MYyCK JABUraTesisi JABYMS CIOCOGAMM:
JIUHENHBIM yBeJIMYeHHWeM HalpsDKeHUs WM OrpaHUYeHHeM TokKa. Bribop cmocoba mycka
OCYLIeCTBJIIETCS MporpaMMUpoBanueM GyHKuuU F7( cM. nyHKT 7):

A) Ecsiu F7=0 To BbIOpaH croco6 mycka JUHEeHHbIM YBeJMndyeHueM HanpspkeHus. [[pu Takom
cnoco6e YIIII/-K B Hauya/bHbIA MOMEHT BpeMEeHHU MOJaeT Ha OOMOTKM JBUraTeJisl HadyaJlbHOE
HanpspkeHue 0.50% UHOM B cOOTBeTCTBUM €O 3HadyeHMeM ¢yHKUUHU F15, mocsie yero B TeyeHue
BpeMeHH mnycka Tmyck, ycraHoBjeHHoro ¢yHkuued F11, BbIxoJHOe HampsiKeHue JIMHEHHO
HapacTaeT [0 MOJIHOro ceTeBOoro. BpeMs pasroHa asuratess onpegensetrcsd ¢yHkuuei F11, a
TOK JBUTaTeJisl IPU 9TOM He OrpaHUYUBaeTcs( ycTaBKa orpaHuyueHus Toka F22 He JieiicTByeT).

[locne mnosydyenus komauzasl “Crom” VIIIJ-K HayvMHaeT yMeHbLIATb BBIXOJHOE
HanpsPKeHWe [0 HEKOTOPOro KOHEeYHOTro 3HayeHus, ycTaHaBiuBaeMoro ¢yHkuueir F16 B
TedyeHHe BpeMeHU TocT, ycraHoBiaeHHoro ¢yHkuued F12. [locie JocTHKeHUS 3TOTO
HaNps>KeHUs | BUTaTe b IOJHOCTbIO 06ecTourBaeTcs. Pabounii UK/ IpUBeeH Ha PUCYyHKe 3.3:
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PucyHok 3.3 PabGounii IMKJI yCKa-0CTaHOBA JIBUraTe sl CIOCOO0M JIMHEMHOTO YBeJIUYEeHUs
HanpsHKEHUs

B) Eciu F7=1, To BbIOpaH cnocob mycka ¢ orpaHudyeHueM Toka. [Ipu atom cnoco6e YIII/-K
B Haya/IbHbI MOMEHT BpeMeHH YCTaHaBJIMBaeT Ha BbIxoJie HanpsbkeHWe UHay, onpejessieMoe
yctaBkod F15 u mnaBHO yBeJMYMBaeT BbIXOJHOe HampspkeHHe Jo UHOM 3a BpeMms,
onpezensieMoe ¢yHknued F11l, HO mpuU JOCTUKEHHUM KPATHOCTU MYyCKOBOTO TOKAa, KOTOpPOE
3ajaeTca yHkuued F22, 670K NepeXxoAUT B pPEXUM OTrpaHWYEHHUS TOKAa aBTOMAaTHYeCKH
OrpaHU4YMBas TOK JBUraTeJIs Ha 3ajlaHHOM ypoBHe. [lo Mepe pa3roHa ABuraresis TOK afaeT A0
cBoero pab6ouyero 3HaueHus Ipa6. [lpu TakoM cmocobe BpeMsi MmycKa 3aBUCUT OT BEJWUYUHBI
IIyCKOBOTO TOKAa M Harpy3kKud Ha Bajly JBurartess. llpy 3ToM cnocobe peKOMeHAyeTcs
yCTaHaBJIMBaTb 3HaUYeHUe BpeMeHU IJIaBHOro nycka F11 paBHoe 3..5 cekyH/,.

HanpumMmep, ecii HOMUHa/NIbHBIA TOK ABuUraTtess F21 = 45 A, a kpaTHOCTb MyCKOBOTO TOKaA
3amaHa F22 = 3,0 [HOM, TO MyCcKOBOM TOK He MpeBbICUT 3HaueHue 45 * 3 = 135 A. [lo mepe
pasroHa JBurartesii TOK MaJaeT A0 cBoero pabodero 3HadyeHus Ipa6. /[luarpamma nycka
II0Ka3aHa Ha pUCyHKe 3.4:

A

Inyck

Ipab

» T

PucyHok 3.4 /luarpaMmma nycka ABUraTesisi CIoCO60M OrpaHHUYeHHUs TOKa

[I1aBHBIA OCTaHOB ABUraTesis OCYyLIeCTBJAETCA JUHEWHBIM yMeHbIIeHHEeM BBbIXOJHOIO0
HanpspKeHUs [0 3HayeHMs, YycCTaHOBJeHHoro ¢yHkuuel F16, B Te4yeHUe BpEMEHH,
3anporpaMMUpoBaHHOro B F12, npu 3TOM ycTaBKa KpaTHOCTHU NyCKOBOro Toka F22 He Bauser
Ha BpeMsd OCTaHOBaA.
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3.9 YcTaHOBKA BpeMeHH IJIABHOTO MYyCKa U OCTaHOBA
BpeMeHa nJjiaBHOro ycKa U OCTaHOBA ABUraTesisl 33/jal0TCs B npejienax oT 3 10 50 cekyH[
c waroMm 1 cek nyTem nporpammupoBaHus ¢yHkiui F11 u F12 ( cM. nyHKT 7).

3.10 YcTaHOBKA HAaYaJIbHOI'O U KOHEYHOTr'O0 HAOPAXXeHHUs

3afjaHve 3HAY€eHUMM Ha4YaJIbHOTO M KOHEYHOrO0 HANpsSKEHUW  OCYILEeCTBJsSETCS
nporpamMmmupoBanueM pyuknuii F15 u F16 B npegenax ot 0 70 50% ot UnowM c miarom 0,5% ( cM.
NYHKT 7).

3.11 YcTaHOBKA HOMUHAJILHOI'O TOKA JIBUraTe d

BesiuMHa HOMHUHAJIbHOTO TOKa ABHUraTesis 3azaeTcs ycTtaBkod F21( cMm. myHKT 7). 3Ta
BeJIMYMHA UCIOJIb3yeTCs CUCTEMOU yIpaBJieHHUs JJisl pacyieTa MaKCHUMaJbHOTO MyCKOBOTO TOKa
IpHY MycKe C1oco60M OTpaHUYEHUS] TOKA U 3allMThI JIBUTaTesl OT eperpy3Kyu WU 3aTAHYTOTO
nyckKa.

3.12 YcTaHOBKA MaKCUMaJIbHOW KPaTHOCTH IIYCKOBOI'O TOKa

MakcuManbHasi KpaTHOCTb MYCKOBOTO TOKAa MpPH INyCKe JABUraTessi CHOCOO0OM C
orpaHHYeHHEeM TOKa 3aJlaeTcsl MyTeM MNporpaMMupoBaHusg OGyHKIUM F22( cM. myHKT 7) B
auanasoHe ot 1,0 [HoM g0 4,5 IHOM.

3.13 Wcnosib30BaHvie QYHKIMU MyJIbC-CTapTa

@yHkMa nyabc-cTapTa( TOMYKOBBIA pEXUM) TMNpPUMEHsIeTC [Jil  [pPeoJoJIeHUs
MeXaHU3MOM IPHUBOJA HayabHbIX CUJI TpeHud. [leficTBUe QYHKIIUMU Ny IbC-CTapTa 3aKJIK04aeTcs
B TOM, YTO B HayaJIbHbIH MOMEHT BpeMeHHU K 0OMOTKaM 3JIeKTPOJABUraTe sl NPUKJIAblBaeTCs
uMInyJibc HanpsikeHuda Unysbe = 60..100% ot UHoM B TedeHHe BpeMeHH TiyJbc:

A

U

UHOM - - - - - —-—- - —— - — - — = ———

Unynec( F27) F-----

Tnynbc( F28)

» T

PucyHok 3.5 JleficTBue GpyHKI MU NYJIbC-CTAPTA
[l vcnosib30BaHUs GYHKIIMHU MYJIbC-CTApTa HEO6XOAUMO YCTAaHOBUTh 3HaUeHHe QYHKIUU

F26, paBHbiM 1, yKa3aTb BeJIMYWHY HalpsXKeHUSA U BpeMs [JeWCTBUA IyJibC-CTapTa
nporpaMMupoBaHueM ¢yHkiun F27 u F28( cM. nyHKT 7).
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3.14 3anuchb B 1aMATb 3aBOJCKUX HACTPOEK.

biok uMeet cnenuyanbHylo ¢yHkuuioo FI98( cM. myHKT 7), mIpU COXpaHEHUU B MaMSATH
KOTOpPOM 3Ha4eHMs paBHOro 1, Bce MoJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCH, a HA UX MeCTO
3aMUChIBAIOTCS 3aBO/ICKUE 3HAYeHUS] GYHKLIUH.

3.15 3amuThl
B GJi0Ke peasii30BaHbl CJeAYIONIME BUIbI 3AIIUT:

A) 3amuTa OT KOPOTKOrO0 3aMblKaHHUSl Ha BbIXOJle OJIOKA SBJISIETCA 3JIEKTPOHHOM.
JJIeKTpOHHAas 3allluTa peajaru3yeTcs NyTeM ObICTPON 06pabOTKHM MHUKPONPOLIECCOPOM CUTHAJIOB,
NOCTYNaWIMUX OT JaTYMKOB TOKa. [Ipu NpeBbllIeHWHM MTHOBEHHOro TOoKa 3HadyeHUs 10*IHom
NPOUCXOJUT CHSTHE YNPABJAKIIMX UMIYJbCOB C TUPUCTOPOB, a Ha JHUCIJIee OTOOpakaeTcs
COOTBETCTBYIOII[ee COOBIIEHHE.

B) 3amMTa OT Neperpy3kd JBUraTesss MpeJHa3HauyeHa [l  COXpPaHEHUs
paboTOCNOCOOHOCTU [JIBUTATesIsI MPU AJUTEJbHOHW TMeperpy3ke TOKOM, IMpPeBbIIIAKIEM
HOMHMHA/IbHOE 3HauyeHHe. MUKpONpoIeccop HeNpepblBHO H3MepsieT TOKH [ABUTATess U
HaKalJIUBaeT 3HayeHUe BpeMs-TOKOBOIO HHTerpaja M CpaBHUBAEeT €ro C YCTaBKOW, NpHU
NpeBbIIIEHUU KOTOPOW CHHMAeT HMITYJbChbl YIpPaBJEHUS C THPUCTOPOB WU OTOOpakaeT Ha
Jucniee coobueHue. PaboTta 6Jioka GJI0KMpyeTcsl Ha 3 MUHYTHI, I0CJEe Yero OH NepexoiuT
pexxuM “I'oTOBHOCTB”, eC/iM OTCYyTCTBYeT KoMaHaa “Tlyck”.

C nomo1bto GyHKIUU F23 MOXXHO BbIOPATh OBICTPYIO UJIM MeJIJIEHHYIO 3aLUTY JABUTATEJIS.
3aBUCHMOCTHY BpeMeHH cpabaThliBaHUs 3alUThl OT TOKA ABUraTe/Is MpUBeJeHbl B Tabule 3.4:

Tabsnna 3.4 JleficTBUe 3alIUT OT EPETPY3KU JABUTATES

Tok nBuraTens BpeMs cpabaTbhiBaHUs IPU NTEPETrPY3Ke, CEK
bricTpad 3amuTa MeasieHHas 3a1iyMTa

10 In 0,5 0,5
6 In 2 3

4,5 In 10 20
31In 30 60
2In 60 90

1,5 In 90 180

1,25 In 120 300

JlI1 KOppeKTHOM paboThl 3aliMTbl HEOOXOAUMO NPaBW/JIbHO YCTAHOBUTb 3HAueHUe
HOMMWHAJIbHOTO TOKA JABUraTe sl IporpaMMyupoBaHueM QyHKUUHU F21( cM.yHKT 7)

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JIATYMKOM, KOTOpBbIA HeNpepbIBHO ONpallMBaeTcs MUKponpoleccopoM. IlpeaesbHas
TeMmnepatypa paguatopa - 80 C. I[locne cpabaTbiBaHUSI 3alllUThl paboTa yCTPOMCTBA
6JIOKMpYyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 45 C, mocsie 4ero BbIK/JIIOYAIOTCSH
BEHTUJIATOPbl OXJAXJEeHHUS1 U OJIOK MepexoAuT pexuM “['OTOBHOCTB”, €C/lM OTCYTCTByeT
koMmaHa “Tlyck”.

[) 3amuTa OT HECUMMETPUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alljUTa MOXeT
ObITh BKJIOYEHA WU OTKJIIHYEHa MyTeM NporpaMMupoBaHus ¢yHKuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeYIOIUX YCIOBUM:

- cpenHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMHUHAJIBHOTO
ToKa [ HoM perysiaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oTJrd4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% wau
50%( B 3aBUCHUMOCTH OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecruMMeTpUs BBIXOJAHBIX TOKOB MOXeT ObITb 06yCJIOBJIeHA NOBPEX/JEHUSAMU B JIBUTaTeJle,
06pBIBOM HAarpy304YHbIX IPOBOJOB U T.II.
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/1) KoHTposib mojk/a04YeHHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHYTpPEHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexrMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” jaHHasA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IOYeHA WU OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpoJb HanpspKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B ClIydyae UX
“cnunanus”.

3.16 HacTtporku

B peryssaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) H3MeHeHMe mnopora cpabaTbiBaHUs 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. W3HavasbHO Ha
NpeANpPUSTUH U3TOTOBUTEJIE YCTAaHOBJIEH OPOT cpabaThIBaHUSA 10 aMIIMTY/e oKoJio 3*[H, rae
[H - HOMUHaA/JIbHBIN TOK pery/sTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaThbl UMEKTCH [IBE
KOHTpoJibHble TOoukU “K3”. HampsixkeHue, uaMepeHHOe MeXxJAy 3THMH TOYKAMH, ONpeJeJisieT
yCTaBKy cpabaTbiBaHUs 3au[UThl 0 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJisgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHbUIUTb, [IJI1 Yero rojJoBKy peryJIMpoBOYHOro pe3nctopa R3 Hy»KHO noBopayuBaTh NPOTHUB
4acoBOW CTpeJiKe, AJis1 3arpy6JieHUss — HAo60poT HampspkeHue ycTaBkd K3 yBequ4uTh U
NOBOpAYMBaTh royioBKYy R3 1o yacoBou cTpesike.

[IpuHUMas pelieHHe O HEOOXOJMUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs, c/le/lyeT NIPUHUMATh BO BHUMaHUE:

- IPYU HaNpsDKEHUeE YCTaBKU Bhille 2,5 B 3amdTa MoXKeT ObITh NOJIHOCThIO BhIBEJIeHA U He
cpabaThIBaTh BOOOIIIE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEHHOM KJiellaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTbiBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAUE€HMUIO TOKA, a He JIeHMCTBYWOIEMY. ITO Yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe Toka( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoXeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TIpeJe/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npeaycMaTpUBaeT cpabaTblBaHUe 3alUThI [/ HENPEBBIIIEHUS 3TOTO0 NpeAe/bHO-A0MyCTUMOTO
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeClJIaTHOM FapaHTUHHOM
00CTY>KUBaHUU.

b) IlokaszaHus JaTYMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (AKTHYECKH,
pacxosTcs ¢ JAaHHBIMU, OTOOpaXkaeMbIMU Ha JJUCIlJIEe, MOXKHO MPOU3BECTH UX MOACTPOMKY. [s
NO/ICTPOMKM MOKAa3aHUM AATYMKOB TOKa CIY>KaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTbl TPM-ZVEL AS5. Pe3uctop R35 oTBeuaer 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IlpyHuMas pelieHUs1 0 HEOOXOJUMOCTU HACTPOUKH MOKa3aHUM AATYMKOB TOKA CJIEAYeT
MMeTb B BUAY cieaytoiiue GaKTophI:

- JATYUKA TOKAa MMEKT HEKOTOPYI HayaJbHYI0 30HY HEYYBCTBUTEJIbHOCTU U
HeJIMHeHWHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJfaTOpa, NOKa3aHUA
JlaTYUKOB TOKA MOTYT ObITh HEJOCTOBEPHBbI WJM BOOOILE HYyJeBbIMH, HO 3TO He TOBOPHUT O
HEHUCHPAaBHOCTU UJIM HEBEPHOU HACTPOMKE; IIPU YBEJIMUEHUU TOKA, IOKa3aHUS BXOJAT B HOPMY;

- JUIS UW3MepeHHs TOKa HYXXHO HCIOJIb30BaTh KJeElLlMd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaTUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
VICI0JIb30BaTb TOJIBKO IPU CUHYCOUJAJBHOM TOKe, a I[PU HECHHYCOUJAJbHOM TOKe TaKue

13



"3Bezna InexktporHnka” https.//zvezda-el.ru/

KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus Ao 50%. PekomeHayeTcsa Mcnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJAUTH IIPU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsATOpPa;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThbIBaHHIO 3aLIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUS. B ciyyae
BBIXOZIlA W3 CTpPOSA peryJadTropa [0 IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb HMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
006CTY>KUBaHUU.

[Ipy mnpoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JAUCIJIee PEKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHUs.

3.17 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpo30M XKM3HU NepCcoHasia UK NopYer UMYLeCTBa.

KHomnka uMeeT ¢puKcaluio CBOEro MoJoXKeHHus.

[Ipy HaXKaTHUX 3TOW KHOMKH pa3pblBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMITYJIbChI yIIPpaBJeHUsl HA TUPUCTOPHI HE MOAA0TCS.

3.18 Ucnosib30BaHMe YHTUPVIONIET0 KOHTAKTOpa

[lyHTUpYOIMHA KOHTAKTOP NpejHa3HadyeH AJs IIYHTUPOBAHHUS CUJIOBBIX THPHUCTOPOB
ocje OKOHYaHUs MNycKa. [I[pyuMeHeHMe IIYHTHUPYIOIIEr0 KOHTAKTOpa IMO3BOJISIET CHU3UTh
TeINJIOBbleJIeHHE, PAa3TPY3UTh CUJIOBble TUPUCTOPHI, YMEHBIIUTh NOTEPHU 3J1€KTPO3IHEPTUH. s
BKJ/IIOUEHUSI HIYHTUPYIOIET0 KOHTAKTOpa HEo6X0AuMO ycTaHOBKH (yHKIUU F6 B 3HaueHue 4
“KoHner mycka”.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 bBaok coOTBETCTBYeT [JeWUCTBYWOIIMM TpeboBaHUAM “[IpaBus  ycTpoucTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
notpe6uteseit» u «llpaBuU1 TeXHUKH 6€30MAaCHOCTH NPU IKCIIyaTallMKd 3JEKTPOYyCTaHOBOK
noTpebuTesen».

4.2 Jlna paboThbl YCTpPOWCTBA MCHOJBb3yeTCsl OMacHOe JJis KU3HU HampsbkeHue. [lpu
YCTAaHOBKe 6JI0OKa Ha OO'bEKTe, a TAaKXe MPU YCTPAaHEHUH HEUCNPABHOCTEH U TEXHUYECKOM
06C/1y>KMBaHUHY HEOBX0IUMO OTKJIYUTD OJIOK U MOJKJ/II04YaeMble yCTPONUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3ampeljaeTcsd HCNOJAb30BaHHMe 6JI0OKa B arpecCMBHBIX CpefjaxXx C COJiep:KaHHeM B
atMocdepe KUCJOT, 1iesI04el, Maces U T. II.

4.4 Tloaksiro4veHUe, peryJjupoBKa UM TeXHUYECKoe O0OcCay:KMBaHUe 6JI0Ka [JOJDKHBI

MMPpON3BOANUTBLCA TOJIBKO KBaJII/I(l)I/IL[I/IpOBaHHbIMI/I crnegruajruCTtaMy, H3y4YUBIUIMMHU HaACToOdAIllee
PYKOBOACTBO IT1O 3KCILJIyaTalluH.
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuUJ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 Jlng 3alUThI 06CTy>KHMBAIOIIEro epcoHasta 6JI0K JJ0/PKeH ObITh 3a3eMJIEH.

4.7 Bnok He MOXeT OBITh HCIOJIb30BaH KaK Pa3beJUHUTENb LieNU WU H30JIHpYIollee
YCTPOUCTBO.

4.8 Eciy ciaydanHad IoJladya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHaja WM 060pyZ0oBaHMUSA, TO OJIOK Heob6XOAMMO MOJKJ/IYaTb Yepe3 IpepblBaTeslb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXOZY.

4.10 Pabora 06/i10ka CONPOBOXKAAETCSA BblAeseHHeM Temsa. /[l mnpefoTBpalleHUs
neperpeBa, BbIX0/a U3 CTPOs U MPeJl0TBpallleHUs oXKapa Heo6X0JUMO:

A) ycTaHaBIMBaTh 6JI0K Ha HETOPIOUYIO TOBEPXHOCT;

B) HejomycTMMO yCTaHaBJMBATh OJIOK B IJIOXO BEHTUJIMPYEMbIX MeCTaX U MeCTax C
BBICOKOU TeMIEepPaTypoOr OKPY>Kalolllel cpeibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
10 NepuMeTpy 6J10Ka.

5. MoHTaX Ha 0G'bEKTe.
5.1 CiieiyeT yCTaHOBUTD GJIOK Ha ITaTHOE MECTO U HA/IEXKHO 3aKPEMUTD €TO.
5.2 3a3eMJIUTh 6JIOK B COOTBETCTBHUE C TpeboBaHUAMHU [1Y3.

5.2 TlpoksaZpIBalOTCs IMHUM CBSI3H, NpeiHa3HAYE€HHble COeJUHEHUS C UTAIEeN CEThIO,
JIBUraTeJsIeM, YCTPONUCTBAMHU YIIPaBJEHUS.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHOpaBJIEHHUA CJAeAYyEeT BbBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIKUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM 6JI0KA , [IJIs] 4Yero peKOMeH/AyeTCs UX KOHIIbI TU[ATeJbHO 3aYUCTUTDb U OOJYAUTH
WJIM ONIPEeCcCOoBaTh B CTAHTAPTHblE HAKOHEYHUKH, TUJIb3bl, KJ1eMMbl. [lofcoequHeHe TPOBO/IOB
OCYIIIeCTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMHU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 IlogkioyeHrve BHEUIHUX Lened K YCTPOWCTBY  NPOU3BOJAUTCA IO CXeMaw,
npuBeeHHBIM B [IproxxeHuu A.
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5.6 IIpu BbINOJIHEHMU MOHTAXXHBIX PabOT HEOOXOAUMO MPUMEHSATDh TOJbKO CTaHAAPTHBIN
WCIIPaBHbIA UHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CIeyolLMe e CTBU:

A) mpousBecTH NOAKJIIOYEHHe MO cXeMe 1, yKa3aHHOW B NpPUJIOKEHHWU A, NPU 3TOM B
KauecTBe TECTOBOW HAarpy3KH peKOMeHAYeTCs MOAKJIYUTD JIaMIlbl HAKAJUBaHUSI MOLHOCTbIO
100-150 Br;

be3 mnoAK/JIOYEHHOM HArpy3kM HEBO3MOXXHO CJeJaTh BBIBOJ O TMPaBWIbHOW WU
HelpaBUJIbHOW paboTe peryJsTopa.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHS BHEUIHUX Lielled NUTaHUA W yNpaBJeHud,
3a3eMJIeHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHS Ha BBIXO/IE;

B) mopaTh HanpskeHUe Ha 6JIOK, IPU 3TOM BCe CBETOJMO/bl Ha NepeJiHell naHeu Kada
JIO/KHBI KPaTKOBPEMEHHO 3aropeThCsl U MOracHyThb, Ha JucIlyiee B TedeHHe 10 ceKyHJ AO/KHA
O0TOOPA3UTHCS HAJANUCH TEKyIled Mojenu 6J0Ka W BKJIKYAKTCS BEHTUJASTOPbI OXJIAXKAEHUS.
Jlasee Ha paucniiee 0TO6pasUTbCc HaAnuch ‘[OTOBHOCTB”. JTO O3HA4aeT, YTO OJIOK FOTOB K
paboTe U NPOrpaMMHUPOBAHUIO.

6.2 [lo yMoJsiyaHUIO, 6JIOK MMeeT HACTpOMKy mojauu koMmaHz “Ilyck” u “Cton” MecTHO
KHONKaMHu ¢ JuueBod naHenu. Haxmurte kHonmkamu “Ilyck”. Y6epuTecb mpu 3TOM, 4TO Ha
NOJK/IIOYEHHONW Harpy3ke( JlamMnax HaKa/MBaHHWs) U3MeHsSeTCsl HalpshbKeHWe B Ipejesax OT
HAYaJIbHOTO 3HA4YeHUs [0 IIOJHOI'O CeTeBOro, IMOCJAe Yero 3aMbIKAlOTCAd KOHTAaKThI
HIYHTHUPYIOLEro KOHTAKTOpa.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxaTue kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexxuM “'0TOBHOCTD”.

Takxe B pexxuMm "[I[porpaMmMupoBaHre” MOXXHO BOWTHU HaxkaB KHomKy “IIporp.” B mepBbie
10 cekyH/, MoCJie MOia4M MU TAHUS AJI1 CUCTEeMbl yIpaBJieHUs ( KOTAa Ha JUCIIiee 0TOOpaXKaeTcs
Ha3BaHMe TeKyllel Moesu 6J10Ka).

7.2 Bb160p PyHKIUH.

Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIEeCTBISETCS Nepexo] OT

O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.
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BeibpaB ¢yHKIMIO, 3HaYeHHWE KOTOpPOW TpebyeTcsi MPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPA 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:

F1 cnocob ynp.
0 — KHOMKN MECTHO

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHONKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXPAaHUTH BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AuCIiee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajsiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylLled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa MCYe3HET, a 3HayeHHe QYHKIMY He COXPAHUTCS,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO

HaXKaTb KHOMKY “@”.

7.4 OyHKIMHY U UX 3HAYEHHS.
[IporpamMmmupyembie QyHKIUHU 6J10Ka epeyrcaeHbl B Tabuule 7.1.

Ta6snna 7.1 [lporpaMmMmupyeMblie GYHKIIUU

dyH-
KLU

Haanuce Ha
MHJUKaTope

Onucanue

F1

croco6 yrmp.

OnpenensieT cnoco6 nogayu koMau “Ilyck” u “Cron”

3HauyeHHe

Haganucek

ITosicHeHMEe

0

KHOIIKHK MECTHO

KoMmanbi “Ilyck” u “Cton” nofjaroTcs HaXKaTUEM
kHonok “llyck” u “Cton” c 1uileBO# naHe i

KHOIIKH JUCT.

Komanaper “Ilyck” u “Cron” momarTcsd JUCTAHIIMOHHO
kHonKaMu “Ilyck” u “Cton” myTeM 3aMbIKaHUSA KJIeMM 6
Y 7 KJ1IeMMHBIX K0J1040K X1 1 X2 nJyiaTel ynpaBJeHHUs

JUCTAaHLIMOHHO

KoMmanpa “Ilyck/Cton” nojaeTcs AUCTAHIMOHHO MyTEM
3aMblKaHHUS /pa3MbIKaHHUsS “CyXUM” KOHTAKTOM KJIEMM 6
Y 7 KJIEMMHOU K0JIOAKHU X3 IJIaThl yIpPaBJAeHHUs

F3

dBT.BKJI.

OnpegnenseT

noBeJieHHe 6JI0OKa IOCAe MNpOoNaXKM HaNpsHKEeHWS CHUJIOBOM CeTH WJIH
BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexxuMe “PaboTa”.

3HaveHUe

Hagnuch

[TogcHenue

dBT.IIYCK

Eciu mpoBan HampspkeHHWsl JUIMJICS MeHee 2 CeK —
BBIXO/IHOE HANpsDKEHWE CKAauKoOM BO3BpallaeTcs Ha
NpeXXHUU YPOBEHb.

Eciv mpoBasn HanpspkeHUs JJWicCS 6osiee 2 ceKk -
MPOUCXOJUT AaBTOMAaTHYeCKOe MOBTOPHOE BKJIOYeHUe(
MJIaBHBIH NyCK) NPU HAaJIUYUHY KoMaHb! “Tlyck”

pPy4YHOH MyCK

Eciu mnpoBan HampsbkeHUsl JUIMJICS MeHee 2 CeK -
BbIXOJJHOE HaNpsDKEHHEe CKAauKoM BO3BpalllaeTcs Ha
NpeXHUH YPOBEHb.

Eciu npoBan HampspkeHus Ajuica 6osee 2 ceKk —
aBTOMATHYECKUU MYCK HE MPOUCXOAUT; 6JIOK NEPEXOAUT
B pexkuM “'0TOBHOCTB” pU OTCYTCTBUMU curHasa “Ilyck”

F4

1-e pene

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUPYyeMOro peJie
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3HayeHHe Hagnucek [TosicHeHue

0 OTKJIIDYEHO PeJie HEAaKTUBHO BO BCEX PEXKUMaX paboThl

1 FOTOBHOCTD Epa6aTMBaH?epenenponquanTanrwpexoaeBpemHM
['0OTOBHOCTBH

2 PAEOTA Epa6aT%BaHHepenenponquuHTanrwpexoaeBpeMHM
Pa6oTa

3 ABAPUS Epa6aTgPaHHepenenponquanTanrwpexoaeBpemHM
ABapusg

4 KOHEI] IIYCKA Pesie wucnosb3yerca IS BKJIOYEHUS OOGXOJHOTO

KOHTAKTOpa (6ainaca)

OnpegensieT ycJoBHe cpabaThbIBaHUs 2-T0 NIPOTPaMMUPYEMOTO peJie

3HayeHHe Hagnucek [TosicHeHue
0 OTKJIFOYEHO PeJjie HEAaKTHBHO BO BCEX PeKUMaX paboThl
1 cnrnas TOTOB CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEePEXOIE B PEKUM
“T'oToBHOCTB”
F5 2-e pesie ) curnat PABOTA CpabaTbiBaHUe peJie MPOUCXOUT MPU NePeX0/ie B PEXKUM
“PaboTa”
3 curnan ABAPHS CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEPEXOIE B PEKUM
“ABapwus”
4 KOHEL] ITYCKA Pene wucmosb3yerca AJ  BKJIKYEHHSA  0GXOJHOTO
KOHTaKTopa (6aiinaca)
Onpefnensier ycjaoBue cpabaTbiBaHUs 3-r0 mporpaMMmupyemoro pesie( yopaBJsieT
IIYHTHUPYOIIUM KOHTaKTOPOM )
3HavyeHHe Hagnucek [losicHeHue
0 OTKJIIOYEHO PeJie HEAaKTUBHO BO BCEX PEXKUMAX PabOThI
1 cnrnas COTOB CpabaTbiBaHUe peJie IPOUCXOUT MPU NePeX0/ie B PEXKUM
“ToToBHOCTB”
F6 3-e peste CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEePEXOIE B PEKUM
2 curHaia PABOTA | ., )
Pa6oTta”
3 cnrnan ABAPUS CpabaTbiBaHUe peJie IPOUCXO/UT MPU NMePeX0/ie B PEXKUM
“ABapwus”
4 KOHEL] IYCKA Pene wucmosb3yercs AJ1  BKJIYEHHS  0GXOJHOTO
KOHTAKTOpa (6ainaca)
OnpejesisieT cnoco6 NycKa JIBUraTesst
3HayeHHe Hagnuch [TosicHeHue
F7 croco6 mycka 0 ¢.HanpsokeHusi | Cmoco6 mycka € JIMHEMHBIM yBeJWYEeHUEM BBIXOJHOTO
HanpsDKeHUs
1 orpanuueHde | | Cnoco6 nmycka c orpaHUYeHHEM TOKA JIBUraTeis
F11 — Bpemss maBHOTO mycka NpU  MyCKe CIOCOG0M  JIMHEHHOTO yBeJIMYEHUS
-1y HanpsikeHus(F7=0). /luana3ox 3HaueHu ¢yHkuuu ot 3 o 50 cek c marom 1 cek
F12 IJIaBH. BBIKJI. | BpeMs myiaBHOro octaHoBa. /luanasoH 3HaYeHUH QyHKIUM oT 3 710 50 cek c marom 1 cek
HavasnpHOoe HampspkeHUe, MOJAaBaeMoe Ha OOMOTKH JBHUraTessl, IPU MycKe CIOCO60M
F15 | H.HanpsibkeHUe | JIMHEHHOro yBesudyeHUs HanpsokeHUsi(F7=0) B % oT moJsiHOro ceTeBoro. /luamasoH
3HayeHUH GpyHKuUU oT 0% 10 50% c marom 0,5%
KoHeyHoe HampspkeHHe, MojlaBaeMoe Ha OGMOTKM JBUTATeJid, NMPU IJIABHOM OCTAHOBE
F16 | k.HampsbkeHue | ABuratessi, B % oT moJiHOro ceteBoro. [JuanasoH 3HadeHuil ¢yHkuuu ot 0% g0 50% c
marom 0,5%
F21 HOMUH. TOK OnpefesisieT HOMUHAJbHBIN TOK JIBUTaTeJIsl B aMIlepax
F22 VK. TOK OnpejiesisieT BeJIMUMHY MAaKCUMaJIbHOW KPAaTHOCTH MYyCKOBOTO TOKA MPHU MYCKe COCO60M
yer c orpanuyenneM toka( F7=1). /luanazon sHadyeHu# ot 1,0 In 10 4,5 In
OnpejiesisieT THI 3alIUThI ABUTATEJs1 OT EPErPY3KU
F23 THII 3aL[UThI 0 ObICcTpas 6bIcTpas 3amuTa Asuratess( cMm. [IyHkT 3.15)
1 MeJJIeHHas MepsienHas 3amuTa ( cM. [IyHKT 3.15)
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OyHKIMS BKIKOYAET UK BhIKJIIOYAeT QYHKIMIO NyJIbC-CTAapTa
k26 fyJIbe-cTapT 0 HET [lyJibC-CTapT OTKJIKOYEH
1 Ja [lysibC-CTapT BKJIKOYEH
OnpenendgeT 3HaueHWe HaNpPsHKEHUSA MyJbC-CTapTa B % OT MoOJIHOTO ceTeBOro. /luanasoH
F27 U nysibc-CT. o
3HayeHUH pyHkuuu ot 60% g0 100% c warom 0,5%
F28 T nysbe-cr., OnpenensieT BpeMs nyJibc-ctapTta oT 0.1 g0 0.5 cek c marom 0.1 cek
OyHKIMA BK/IOYAET UK OTK/IOYaeT TeCTUPOBaHME Ha HaJMuMe HAarpy3Ku U BHYTpPeHHee
KOPOTKOE€ 3aMbIKaHHe THPUCTOPOB
Fo1 KOHTPOJIB 3HayeHUe Hapnuch [TosicHeHue
Harp. 0 BKJIIOYEHA 3anuTa BKAKYeHa
1 OTKJIDYeHa 3amuTa OTK/I4YEeHa
QyHKIMA BKAKYAET WK OTKIKYAeT 3al[UTy OT HECUMMETPHUU TOKOB JBUTATe s
3HavyeHUe Hagnuce ITosicHeHue
0 15% 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 15%
3amuTa
F93 HECHIM. 1 25% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 50%
4 OTKJIDYEHa 3amuTa OTK/IKYEeHa
3anuck B IaMATh 3aBOJCKUX HACTpoeK( 3HaYeHHUH 10 YMOJIYaHUIO)
3HaueHHe Hagnuch [TosicHeHue
0 HeT 3HaueHUs BCeX NporpaMMHUpyeMblx (QYHKIMK He
HW3MeHseTcs
Bce nporpaMMHUpyeMble byHKIUM NPUHAMAKT
3aBO/ICKHe 3HaYeHUs. JTH 3Ha4YeHUs PaBHbI:
OyHKIUsS 3aBojckoe OyHKIMA 3aBojckoe
3Ha4YeHUue 3Ha4YeHue
F98 | 3aBopg. HacTp. 1 0 16 40%
F3 1 F21 [HOM
1 na
F4 1 F22 3,0
F5 2 F26 0
F6 3 F27 80%
F7 0 F28 0,3
F11 10 cek F91 0
F12 3 cek F93 0
F15 40% F98 0
8. Bo3MoXKHbIe HEUCNIPpaBHOCTH H CIIOCOObI UX YCTpAaHEHUA
Bo3M0>XKHble HEMCITPABHOCTH U CIIOCOObI UX YCTPaHEeHHUs pUBe/leHbl B TabJule 8.1
Tab6sinna 8.1 Bo3Mo)KHbIe HEMCIPABHOCTHU U CHOCOOBI UX YCTPAHEHUS
N OmH6KH Haanuce Ha IlosicHeHue
WHJMKaTope
Harpyska He nok/04eHa UM KOPOTKOe 3aMblKaHHWE BHYTPH TUPUCTODPA.
Bo3mo:KHas npuYnHa JenicTBUs
JBuraTtesb He NOAKIIYEH WU | YO6equTbCs B NpaBUJIbHOM
HeT Harpy3KH Ui
Oml K3 Tipucropal NOJKJ/II0UEH HEBEPHO MOJKJII0YEHUH JBUTATe s
HapyiieHre KOHTaKTa [IpoBepuTh KOHTaKTHbIE
coelUHEeHUs; TPU HeO6XOAUMOCTH
KOHTaKTHbIE NOBEPXHOCTHU
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3a4YUCTHUTDb, BUHTOBbIE CO€JHWHEHHUA
MNOATAHYTb

O6pbIB MPOBOJIOB, OGPBIB BHYTPHU
JIBUraTesis

[IpoBEpPHUTH 11€JI0CTHOCTbh MPOBOJIOB
Y IBUTATeJIS MyTeM “IPO3BOHKHU”

KopoTkoe 3aMbikaHHe BHYTPH
TUPHCTOpA

“Ilpo3BOHUTL”  THPUCTOP npu
OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Ecnu Tupucrop “sBoHutca’ -
YCTPOWCTBO HEUCIIPABHO

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

YCcTpoHCTBO He 0GHAPYKHUBAET HaNpsi>KeHU e CETH

Bo3mo:KHas npuYnHa JenicTBUs
HanpsixkeHue Ha 6JI0K He TOJJ@aHO Y6enutncs B MO/IK/IIOUEHUH
. HaNpSKeHus, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOJKJIK0YEeHUS
C/IMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsKeHHE B CETU
6osbiie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MpPOBajJ  CUJIOBOTO  HaMNpPsDKEHUS
o3 npoBaJ JUIMTE/NIbHOCTbIO OoJjiee 2-x cekyHA. JlasibHellllee MoBeJeHUe 6Ji0Ka
HanpsikeHus! onpegensierca 3HadeHueM ¢yHkuuu F3. Ecin F3=0, To ycTpoiicTBO
aBTOMaTHYECKH NepelsieT B pexxuM “I'oToBHOCTB”; ecau F3=1, To 6J10K
BOI/IeT B pexkuM “T'OTOBHOCTB” IPH OTCYTCTBUH KoMaH/bI “Ilyck”
Temnepatypa ox/axawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIUOHHbIE
0 YKaJII03U »KaJII03U OT NbLJIU U Mycopa
w4 neperpesn!
Bjiok  pa3smenmieH B IJIOXO | Y6eOAUTbCS, UYTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KalolLlero BO3/yxa He
MecTe npesbimaeT 40 C. YcTaHOBUTD 6J10K
B Jpyroe MecTo, IpPHMEHHUTb
BHEIIHUU 006,1yB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
JlBuratenb He MNOAK/IWYEH WU | YOeJUThCS B IPAaBUJILHOM
NO/IK/II0UEH HEBEPHO MOJIKJIDUEHUH JBUTATES
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHbIE
COeJMHEHUS ; IPU HEOOXOJUMOCTH
KOHTAaKTHbIE IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbIE COeJIJUHEHUS
o6 HeCUMMeTpHs NOATSAHYTh
TOKOB! O6peIB MpPOBOJIOB, 06pbIB WM | [IpOBEpUTH LIEJIOCTHOCTb MPOBO/IOB
NOBpEX/IeHWe BHYTPH ABUTaTeisl | U IBUTaTesI MyTeM “MMPO3BOHKH”
CunbHbBIA  JucHasIaHC TOKOB | U3MepUTh TOKU JIBUTATEIS
JIBUTaTeJis
CunbHBIN fucbasadc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHS HEUCIIPAaBHOCTb OTK/II0YXTH 3alLUTY UJIHA OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [I[po3BOHUTH BIX0/] 6J10Ka HA
6J10Ka HaiM4yue MeX($a3zHOTO KOPOTKOT0
Om?7 Kopotkoe 3aMbIKaHUA ¥ 3aMbIKaHUs Ha 3eMJIIO
3aMblKaHue!

C6o# HacTpoeK cpabaTbiBaHUs K3

CBs3aThCA C IMIPOU3BOAUTEJIEM

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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Om10

[leperpyska

3HayeHUe TOKa ABHUTaTe A
npeBbllIaAeT YyCTaHOBJIEHHO€
3HAa4Y€HHNE€ HOMHHAJIBHOTO TOKa B
TedeHune JJINTEeJIbHOI'O BpEMEHHU

YMeHBIIUTD BpeMs IJIABHOT'O MYCKa;
y6eIUThCSA B COOTBETCTBUU
Harpy3KH Ha BaJly JIBUraTeJs
HOMMHAJIbHOW MOIIHOCTH
JIBUTATeEJIs; yOeUThCA B
MPAaBUJILHOCTH YCTAHOBJIEHHOTO
3HaYeHHS HOMHUHAJIBHOTO TOKA(
byuknusa F21), BKIIOYUTD
Me/IJIEHHY0 3alUTY JBUTaTes (
dyuknuw F23=1)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

BJiok He BocipuHUMaeT KoMaHay “Tlyck

”

Bo3MoxkHas NpUIUHaA

JencrBusa

KoMmanga “Ilyck” He mocTymnaeT Ha
6J10K

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
“Ilyck” Ha KOHTAKTaxX KJeMMHHKa
ynpaBJleHUs; ybeaAuThCA B
HCIIPAaBHOCTH KHOMNIKHU “Ilyck”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET Ha/INUCeH, CBET

OO bl HE TOPAT

Bo3MoxHasg npuYMHa

JeiicTBusa

He n1nopmaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTth aBTOMaT QF1,
NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

[Ipy paGoTe GJIOK MePUOIUYECKH

“3aBuUcaeT”, JaHHble Ha WHJUKATOpE

O0GHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/Ibl ynpaBJieHUs
BOCHPUHHMAIOTCS C 3a1103/JaHUEM UJIU HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomorartesibHOe nutaHue | [IpoBeppTe ocuuorpapom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APYrod JIMHUHU
o6opymoBaHUs (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

HpI/I nogade HaIpAXEHHUA Ha

6/JI0K Ha Harpyske HPHUCYTCTBYeT

HanpsibkeHue, xoTd koMmaHga “Ilyck” He mnojaaHa, 6JIOK HaXOAUTCA B

pexume “'oToBHOCTB”

Bo3MoXkHas NpUIUHA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe NOAKJ/IDYEHHE
ABUraTesid

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
MNOAKJIIOYEHHWA ABUT'ATEJIA

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

9. TexHM4YeCKOe 00CIyKUBaHUEe
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9.1 TexHuvyeckoe 06CaAyKUBaHUE YCTPOUCTBA POU3BOJUTCS He pexke OJJHOTO pasa B LIECThb
MecsLeB U BKIIOYAeT B cebd:

A) KOHTpOJIb KpernJsieHHus 6J10Ka

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNUH, TOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblIx U rpssy;

[') KOHTPOJIb UCIPABHOCTH BEHTUJ/ISAITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO pexkrMa 6J10Ka.

10 MapkupoBKa 6J10Ka
10.1 Ha KaXkabli 6JI0K HAHOCATCA:
A) Ha3BaHUe 6JI0Ka;
B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHuUs.

11 YnakoBKa 6J10Ka
11.1 YnakoBKa 6J10Ka MPOU3BOAUTCS B KAPTOHHYIO KOPOOKY UJIM JIePEBIHHBIH SIIITUK.

12 TpaHcnopTHpOBaHMeE U XpaHEeHUE
12.1 BJIOK XpaHUTb B 3aKPbITHIX MOMEIIEHUSX B KAPTOHHBIX KOPOOKAX WJIM JiepeBSIHHBIX
SIIUKAX MPU CJIEAYIOIUX YCIOBUSX:
A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;
B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu temnepatype 35 C.
Bo3yx B NOMeLeHUH He JOJ/DKEeH COZAEepaThb MbLIM, MTAapOB KUCJAOT U ILeJIoYel, a Takxke
ra3oB, BbI3bIBAKIIUX KOPPO3HUIO.

12.2 Bsok B ylmakoBKe TpaHCIOPTUPOBATb NpuU TeMmnepaType oT -25 go +55 C wu
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

12.3 TpaHcnopTUpOBaHHe [JONyCKaeTCd BCEMHM BHUAAMU 3aKpPbITOrO TPaHCHOOPTA.
TpaHcropTHpoBaHWe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

13 KoMILJIEKTHOCTb

VIII-K o e e e e e e 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1 wr.
| =00 (0] s PP PTRTRPRP 1 wr.
KUTHOUM ..t et e e e e e 2 T

14 TapaHTHIiHbIE 06513aTEe/JIbCTBA

14.1 T'apaHTHUIHBINA CPOK 3KCIJIyaTaluu 12 MecsleB CO AHS MPOAAXKHU, TPU COOJIIOJeHUU
110JIb30BaTeJIeM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa

14.2 B ciyyae BbIxoJia 6J10Ka U3 CTPOSl B Te4YeHHUe rapaHTUHHOIO CpOKa NMPU CO6JII0leHUU
NoJib30BaTeJieM YCJAOBHM 3KCIJIyaTalMM, TPAHCOOPTUPOBAHUSA, XpaHEHUs H MOHTaXa
M3rOTOBUTEJIb 006513yeTCs OCYIeCTBUTD €ro 6eClJIaTHbIA PEMOHT UJIU 3aMeHy.

14.3 B cny4yae HeOO6XOAMMOCTU rAapaHTUHHOTO M MOCTTapaHTUHUHOrO PEMOHTA MPOAYKIUU
[0JIb30BaTeJib MOXKET 00paTUThCA MO aJipecy, yKa3aHHOMY calTe KoMnaHuu: https://zvezda-

el.ru/

22



"3Bezna InexktporHnka” https.//zvezda-el.ru/

IIpunoxxenue A CxeMa NOAK/II0OYEHUS
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IIpunoxenue b F'abapuTHbIE U NPUCOeJUHUTEIbHbIE Pa3Mepbl
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Tab6siuna b1 F'abapuTHbIE U IPUCOEAUHUTEbHbIE pPAa3Mephl, MM
HanMeHOBaHue Al A2 A3 Bl B2 H Kpenex Macca, kr
YHIA-K-15 360 390 414 560 525 | 174 | Boatel M8 16
YHIA-K-22 480 516 546 720 680 | 194 | Boatet M10 22
YHIA-K-30 480 516 546 720 680 | 194 | Boatet M10 24
YHIA-K-37 480 516 546 720 680 | 194 | Boatet M10 26
Y A-K-45 560 602 638 840 790 | 194 | boatet M12 33
YIIA-K-55 560 602 638 840 790 | 194 | boatet M12 36
YHIA-K-75 760 802 838 | 1000 950 | 222 | Boatbl M12 48
YHIA-K-90 760 802 838 | 1000 950 | 222 | BoaTtsl M12 50
Yhna-K-110* 760 802 838 | 1300 | 1250 | 282 | Boatet M12 75
YHOIA-K-132* 760 802 838 | 1300 | 1250 | 282 | Boatet M12 85
YHIIA-K-160 Hanosipnbid mkad 1600x800x400 120
YHNA-K-200 HanosibHbi# mkad 1600x800x400 125

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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