YCTPOUCTBO IIJIABHOTO ITyCKa

dCUHXPOHHOTI'O 3JICKTPOABHUI'dTEJIA
YIIIIA-P-3

( peBepcuBHBIH, c QyHKIUEN 3HEpProcbepekeHUs1, 63 BBOAHOTO aBTOMAaTa)

PykoBoCTBO
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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIIyaTallud U 00CAY>KMBAaHHUS YCTPOMCTBA MJIaBHOTO Nycka ABuraTtess YIIII/J-P-
J, UMeHyeMOTO Jiajiee Mo TEKCTY, “0JI0K” UM “YCTPOUCTBO”.

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
obopyZi0oBaHUE U T.A.). ITO MOXKET NPUBECTH K BbIX0Ay U3 cTpod Kak YIIII/I-P-3, Tak u nuTaeMbIx
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

Ta6auna 2.1 - TexHuyeckue xapakrepuctuku YIII/-P-3

KosinuectBo ¢as 3
CeTb 342...418 B, 50 I'y
CxeMa NMOAKJIIOYEHUA ABUTrATEA “3Be3ja‘“, “TpeyroJbHUK”
Hannyre BBOAHOrO aBTOMaTHYECKOT'0O Her
BBIKJIIOYATEIS
Tun peBepca TupuctopHbIi
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, 3 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 3alUTHI OT KOPOTKOTO [=10.12 Iu
3aMbIKaHUA
@yHKIMSA 3HeprocbepexeHus Ja
CTeneHb 3alUILLEHHOCTH P41
OxnaskeHHe [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMmnepaTypa oKpyKarwleun cpeabl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO34yXa

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

H3onauus

2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yOPaBJASIOUUMHA LeNsIMH

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTusa

12 Mecd1eB

Jna pa6oter YIII/-P-3 HeobxoauMo paBa HanpsbkeHusa. OJHO HamnpshkeHHe depes

TUPUCTOPHI

KOMMYTHDPYETCA Ha 00MOTKHU ABUTraTeJd -

OHO Ha3bIBA€TCAd CHJIOBBIM

HaNpsKeHHWeM; [pyroe HalpshKeHHe MCIO0JIb3YeTCA AJI NMUMTAaHUA CUCTEeMBbl yIpaBJeHUs — OHO
Ha3bIBaeTCsl BCIOMoOraTesibHbIM. HoMUHa/bHOE cuioBOe HanpsbkeHUe — TpexdasHoe 380 B 50

I'y, BcmoMoraTteabHoe - 220 B.

2.2 baiok npeaHa3HavyeH /g 9KCIJIyaTalluy B Ce[y0LIMX YCI0BUAX:

A) 3aKpbIThble B3pblBO6e30IacHble NOMeLleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

B) Temnepartypa okpyxatouiero Bozayxa ot 0 go +40 C;

B) BepxHHUI1 Ipesies1 OTHOCUTEJIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcal U

BJIATY;

') atmocdepHoe gaBieHue oT 84 no 106,7 klla;
1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTMX UCTOYHUKOB HarpeBa;
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2K) oTcyTcTBHE BUOpaL My U yAAPOB.
3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyTpeHHee YCTPOWCTRBO.
BHelHUM BUJ, 6J10Ka MpeACcTaB/eH Ha pucyHke 3.1:

Pucynoxk 3.1 Buewnu# Bug YIII1/I-P-3

Ha nuueBoit maHesin pa3MeLjaloTcs 371eMEeHThl UHAWKALUY U YIIPaBJeHUs:
A) cBeToauoanl “B” u "H”;

B) cBeToguon “ABapusa”

B) kHonka “Bnepen”, “Hazan”;

") kHonka “Ctomn”

1) )KUAKO-KpUCTALJINYEeCKUN HHAUKATOP;

E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpOBaHUS U yIIPABJIEHUS;

7K) KHOTKa aBapUMHOTO OTKJIIOUYEHUS;

3) JaTYMKU ToKa ( 3 WITYyKH)

BHyTpH Kopmyca pa3MelanTcs:

A) TupuctopHbie MoayJH( 3 WITYKH);

B) paauaTop ox/axKJeHHs;

B) msiaThl cHCTEMBbI yIpaBJIeHUS;

) kn1eMMHUKH XT1 u XT2 A/ noAK/II0UEHUs] CUJIOBOTO HANPSDKEHUSI U HAarpy3Ku;
/1) aBTOMaTu4eckui Boika4aTeab QF1;

3) BEHTUWISITOPHI OXJIAXKEeHUS.
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Ha 6okoBo¥ naHesy mkada HaX04UTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJiMpymolLiero 3jeMeHTa B YCTPOUCTBE HCIOJIb3YIOTC TPU TUPUCTOPHBIX
MOJYJIA, KaX[bld U3 KOTOPBIX COAEPXUT IO JABa TUPUCTOPA, COEAUHEHHBIX 10 BCTPEYHO-
napaJsiiesibHOM cxeMe. Ha sinieBoi naHesid pa3MelleHbl 3J1eMeHThbl UHAUKALMU U yIpaBJIeHUs.
BHemHue mnpoBoja W Kabequd A TNOJK/INOYEHUS HaNpspKeHUs CeTH, Harpysku MW lLienei
ynpaBJieHHUs BBOAATCA B LIKad € HWXKHeH CTOpoHbl. llenu ynpaByieHUs M CUTHa/IM3aLUU
NOJAK/IIYATCA K KJIeMMHUKaM X1, X2 v X4 cOOTBeTCTBEHHO Ha IJIaTe yIpaBJIeHUs.

3.2 PexXuMbI paboThL

Bjiok B /1060 MOMEHT HAaxXOJUTCS B OJHOM U3 PEXHUMOB pabOThl. ITU PEKUMBI
nepevyucaeHbl B Tadsuie 3.1.

Tab6siuna 3.1 PexxuMbl paboThI yCTPOMCTBA

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3ToM pexuMe MMIyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BbIXOJHOE HaNpspkeHWe Ha JBUraresje OTCYTCTBYeT.
YcTpolicTBO  HempepblBHO  oxujaeT kKoMmaHzabl  “‘[lyck”  wam
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOope B IMepBOH CTpOKe
oToOpaXkaeTcs HaANUCh “'OTOBHOCTBD .

“Pabora”

B 3TOT pexxuM 6JIOK MepexoAuT MPU MOCTymaeHUH KoMmaH/bl “Ilyck”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIMEe UMIYJbChl, HA
BbIXOZIe TMPUCYTCTBYEeT HamnpsbkeHWe. Ha MHAMKATOpe OTOOpaKakoTCs
TOKM JBUraTtesis. B ciaydae mnosBiaeHuss KomaHAabl “Ctom” 6JIOK
nepexoauT B pexxuM “'OTOBHOCTD .

“ABapus”

B aTOT pexuM O6JIOK NepexofUT MPU PETrUcCTpaldu KaKoU-11u60
aBapuMiHOM cuTyanuu. UMnysibcel ynpaBjieHUs Ha CUJ10Bble TUPUCTOPHI
He NOJAITCA. YCTpPOWCTBO He pearupyeT Ha komaHay “Ilyck” nmo
JIMKBUJIALIMK aBapuiHOM cuTyauuu. [locse perucrpanyu OTCyTCTBHUS
aBapMMHOM CUTyalMU G6JIOK MOXET aBTOMaTH4YeCKH NepelTH B pPeXUM
“PaboTa” waum “I'OTOBHOCTH” B 3aBUCHUMOCTHM OT BUJA aBapUHUHOU
CUTYyalM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha mHaMKaTOpe oTo6paXkaeTcsl KOJ OLIMOKH U MOSICHAOLAs HAJUCh

“IIporpammupoBaHue”

PexxuM mnpeaHasHayeH /sl 33J/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTu B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nepepgHel naHenu. Takxke B pexkum “[IporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
noZilayd TMHUTAHUS JJI CUCTeMbl ymnpaBJjieHUs( Korja Ha JAuUCILIee
oTOOpaXkaeTcsl Ha3BaHUe TEKYILel MoJiesid 6J10Ka).

B aTOM pexxuMe yCTPONCTBO He pearupyeT Ha noaavyy komaHzabl “Tlyck”.
[lepexos, B peXMM MNpPOrpaMMHUPOBAHHUsS HEBO3MOXXEH W3 PEXUMOB
“PaboTa” u “ABapusa”.

B mnepBoi cTpoke HHAUWKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHUE
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3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KoHCTpYKTUBHO 6J10K BBIIIOJIHEH B BU/le MeTa/ZIMYeCKoro HaBecHoro mkada. Ha nepesneit
NaHeJIM UMEeKTCs OpraHbl yIpaBJeHus U UHAUKALMY, IepeyrcleHHble B Tabaule 3.2

Tab6siuna 3.2 3/ieMeHThI yIIpaBJeHUsl U UHUKALMU 6JI0Ka

OpraH ynpasJ/ieHus wiu | HasHauyeHue
WHAUKALUHU
ABTOMaTHYECKU 3amuTa 1emnei ynpaBJjeHus

BbIKJIO4aTe b QF1

CBetoauonnl “B” u "H”

FopsT B pexxume “PaboTa” mpu BpallleHUU JBUTATEJIS] B MPSIMOM U
06paTHOM HaNpaBJIeHWH, MUTAIOT BO BpeMsl MJIAaBHOTO MyCKa WJIH
OCTaHOBa JIBUTATeJIsI

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu
MHJUKATOP

OToGpaxkaeT TeKyllde [JaHHBIE, 3HauYeHHus

IpOrpaMMHUpyeMbIX yCTAaBOK

pexkuM  paboThl,

Knonka “Bnepeg”

JJ14 moJayu KOMaHAbI Ha BpallleHWe B NMPsIMOM HallpaBJeHUHU NPH
MEeCTHOM yIIpaBJIeHUHU

Knonka “Hasan”

i1 moJjayu KoMaH/ibl Ha BpallleHue B 00paTHOM HampaBJ/IeHUH NPU
MeCTHOM yIIpaBJIeHUH

Kuomnka “Cron”

Jns nofavyu koMaH /bl “CTon” Npu MECTHOM yIIpaBJIeHUU

)

KHonka “IIporp’

14 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BbIOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMSAThb ee

Knonka “®”
3HAYEeHHUs.
KHomnka “>" Jl1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbBI
KHomnka “<” Jl/1s1 yMeHbllIeHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe [ HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUs IpHU
OTKJIDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasHayeHMWe KJIeMM KJeMMHbIX KoJoaoK XT1-XT2, X1, X2, X4 npuBeZieHO B TabJUIlEe
3.3. KnemMHbIe kosoaku X1-X2, X4 pa3MelaloTCA Ha IJIaTe Y paBJAeHHUS.

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

KneMMHuK Ne llenb Hasnayenne
KJIEMMbI

XT1 1 A JlJ1s1 noAK/II04YeHUsI CeTH

XT1 2 B JlJ1s moAK/II04eHUsI CeTH

XT1 3 C J1s mogK/AI04YeHHUsI CeTU

XT?2 1 LA JlJ1s coeiiHEeHUS C IBUTaTeeM

XT2 2 LB Jls coeiiHEeHUS C IBUTaTeeM

XT?2 3 LC JlJ1s1 coeiyiHEeH U C ABUTaTeeM

X1 6 Brepes s mycka Bnepes, KHONKOH ,E[I/ICTaHL[I/IOI,-’IHO 1/1111;1 JJ1s Iojauu
CUTHaJIa IMCTAHIMOHHOIO YIIpaBJieHUs1 "CyXUM” KOHTAKTOM

X1 7 GND O6muin
J1s mycka Ha3aJ, KHOMKOM WJIW JIJIs1 JUCTAHLIMOHHOTO

X2 6 Hazap | u3MeHeHUs HalpaBJ/ieHWS BpalleHUs JBUTaTess "cyxum”
KOHTAKTOM

X3 7 GND O6muin

X3 6 Cron J1J1s1 ocTaHOBA KHOIIKOM IMCTAaHLIMOHHO
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X2 7 GND 06wuit
X4 1 HP P1 HopMa/ibHO-pa30MKHYTbIM KOHTAKT 1-r0
IpPOrpaMMHUpYeEMOTro peJie
O6uuit | 06U KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 P1
X4 3 H3 P1 HopMasbHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHpyeMoro
pese
X4 4 HP P2 HopMa/sibHO-pa30MKHYTbIM KOHTAKT 2-T0
IIpPOrpaMMHUpYeMOTro peJie
O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYyeMOTo peJie
X4 > P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHPYyeMOoro
pese
X4 7 HP P3 HopMasibHO-pa3oOMKHYTbIM KOHTAKT 3-TO
IpPOrpaMMHUpYyeMOro peJie
O6mui | O6IMKA KOHTAKT 3-r0 MPOrpaMMUPYyeMOTo peJie
X4 8 P3
X4 9 H3 P3 :')I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-T0 NIPpOrpaMMUPyeMOTo

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

» o«

- MecTHO KHonkamu “Briepen”, “Hazan” u “Cton” c ivMiieBOM MaHe H YCTPOUCTBA;

- IUCTAHLIMOHHO KHonKaMu “Brnepen”, “Hazan” u “Cton” myTeM 3aMblKaHUs KJieMM 6 U 7
KJIeMMHBIX Kos1070K X1, X2 1 X3 cOOTBETCTBEHHO;

- JUCTAHLIMOHHO IIyTeM 3aMbIKaHUA KJeMM 6 U 7 KJIeMMHbIX KoJoZok X1 u X2
COOTBETCTBEHHO. 3aMKHYyTOMy cocTossHUI0 X1 cooTBeTcTByeT mnojaada kKomauHzbl “Ilyck”,
pasoMKHyTOMy - KoMmaHa “Ctom”, a 3aMblKaHMEM U pa3MblKaHUEM X2 MOXHO H3MEHHUTb
HanpaBJ/ieHMe BpallleHUs 3JIeKTPoJBUraTeJis.

Bb160p cnocoba mojjauu KOMaH/, OCyIeCTBJISIETCS NporpaMMupoBaHueM ¢oyHkuuu F1( cm.

NYHKT 7).

3.6 HMcnoab3oBaHue GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJIKYEHHUS

[loBesieHre 6Ji0Ka TIOCJe MpoOBaja CUJIOBOrO WJIM BCIIOMOraTe/JbHOr0 HaIpsKeHUs
ompejiesisieTcss 3HayeHWeM (QYHKIMU MOBTOPHOro BKJIWYeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

JenictBue o¢yHkuun F3 pacnpocTpaHseTcs TOJAbKO MpPU JUCTAHIMOHHOM CIocobe
ynpaBsieHus “‘cyxuM” koHTakToM( ¢yHkuus F1=2). Eciu nogada komanpg “Ilyck” u “Cronm”
NPOM3BOAUTCSA KHONKaMU( MECTHO WJIM JUCTAHLUOHHO), TO aBTOMAaTH4YeCKUIH MOBTOPHBIN MYCK
HEBO3MOXKEH; M0CJe BOCCTAHOBJIEHUS HANPsSKeHUS OJIOK epexoJuT B pexxuM “I'oToBHOCTB” U
JUIsl TOBTOPHOTO 3aMyCK TPeOYeTCs HaXKaTHue MyCKOBOUW KHOTKH.

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€ HaNpsKeHWe CKAYKOM BO3BpallaeTcs Ha
NpeXHUH ypoBeHb, eCJU OoJibllle JABYX CEeKyHJ — TO NPU HaJUUMKU KoMaHAbl “Ilyck” 6J10k
nepexoAuT B pexxuM “PaboTa”( maaBHBIN MyCK JBUTATEJIS).

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpshKeHUs JJIMJICS MeHee JIBYX CeKYH/, TO BbIXOJHOE HalpshKeHHe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHb, €C/IM O0JIblle IBYX CEKYHJ, — TO MPU HaAW4uK KoMaH/bl “[lyck” Ha gucniee
WHJUIMPYETCS cooblieHre 06 omubke. B TakoM moJsiokeHUU YCTPOUCTBO 3a6JIOKUPOBAHO U Ha
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JIBUraTesie HeT HamnpsbkeHUs. UToObl ero pa36JIOKMpPOBaATh, HYXKHO NojAaTh koMaHay “Crtom”,
nocJjie yero 6J10K nepeijieT B pexxkum “‘'0TOBHOCTB”.
[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

HEH[JHH{EHHQ CeTH

- T
Komanpa "Pabota”

- T
BeixogHoe Hanpsaxenwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.7 Bb160p QYHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «kjeMMHyl KoJioAKy X4 muaThl yOpaBJ/eHUs BbiBeJeHbl KOHTAKTbl Tpex
nporpaMMupyembIx peJie. B 3aBucuMocTu oT 3HaueHUr pyHkuui F4, F5, F6( cm. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIM BbIMOJIHATH QYHKIMI0 CHTHAJN3aTOpa CJeAYIOLUX COOBITUM:

A) bsiok HaxoAUTCA B pexkuMe “'0TOBHOCTD;

B) BJsiok HaxoguTcs B pexxuMe “PaboTta”( BpallleHUe JBUTaTes);

B) BJsiok HaxoauTcs B pexxume “ABapust’;

) Konen mycka( 6aiimac) - KOHTaKTbl pejie MOTYT MCHOJIb30BaThCS JJisi KOMMYTalUU
06X0HOTO KOHTAKTOpa

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

3.8 Bri6op crocoba nycka

YIII/J-P-3 no3BosseT oOCyLweCcTBUTb IJIaBHbIM IYyCK /JBUraTess [ByMs CHOCOGaMHU:
JIMHEWHBbIM yBeJIMYeHHWeM HalpsDKeHUs WM OorpaHuvyeHHeM Toka. Bribop cmocoba mnycka
OCYLIeCTBJISIETCS MporpaMMUpoBanueM GyHKuuU F7( cM. nyHKT 7):

A) Ecau F7=0 To BbIOpaH cnocob mycka JUHENHbIM YBeJMdyeHUueM HanpsikeHus. [[pu Takom
cnoco6e YIIII/-P-3 B Haya/IbHbIH MOMEHT BpeMeHH 10/laeT Ha 06MOTKHU JIBUTaTeJisl HadaJlbHOe
HanpspkeHue 0.50% UHOM B cOOTBeTCTBUM €O 3HaYyeHHeM ¢yHKUuHU F15, mocsie yero B TeyeHue
BpeMeHU nycka Tnyck, ycTtaHoBjeHHoro ¢yHkuueid F11, BbIXoJHOe HampskeHHe JIMHEHHO
HapacTaeT [0 MOJIHOroO ceTeBOoro. BpeMs pasroHa asuratess onpegensetcsd ¢yHkuuei F11, a
TOK JiBUTaTeJisl IpPY 3TOM He OrpaHUYMBaeTcs( ycTaBKa orpaHuyeHus Toka F22 He fieiicTByeT).

[Tocne mnonydyenus koma"gbl “Cton”  YIII/J-P-3 HayuHaeT yMeHbIIATh BBIXOJHOE
HanpsPKeHWe [0 HEKOTOPOro KOHEYHOTro 3HayeHus, ycTaHaBiuBaeMoro ¢yHkuueir F16 B
TedyeHHe BpeMeHU TocT, ycraHoBiaeHHoro ¢yHkuued F12. [locie JoCcTHKeHUS ITOTO
HanpsKeHUs JABUraTesb IOJHOCTbIO 06ecTourBaeTcs. Paboynii UK/ NpuBesieH Ha pUucyHke 3.3:
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UHomM |f-—-—-—-—---————-

UkoH(F16) |- ———————/f———+

UHay( F15) |F————-—

Tnyck( F11)

» T

PucyHok 3.3 PabGounii IMKJI yCKa-0CTaHOBA JIBUraTe sl CIOCOO0M JIMHEMHOTO YBeJIUYEeHUs
HanpsHKEHUs

B) Ecnu F7=1, To BbIGpaH crocob mycka c orpaHu4eHrdeM Toka. [Ipu atom crioco6e YIII/I-P-
J B Haya/IbHbIA MOMEHT BpeMeHHM YCTaHaBJUBaeT Ha BbIxoZie HanpsxeHWe UHay, onpejesseMoe
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.

10
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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).

11
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3.14 PexxuM sHeprocbepexkeHUd

PexxuM sHeprocbepekeHUs1 BK/IOYAeTCs yCTaHOBKOW ¢yHKuU F31=0 B 3HayeHue "Bk
CyTb 3TOrO pexxuMa B TOM, YTO IOCJe OKOHYaHUA nycka YIIII cHrkaeT Hanps>keHHWe BeJIMYKHBI,
3anporpaMMupoBaHHOU pyHKuuel F32. Biarogaps aToMy obecrieurMBaeTcsl 3HeprocbepexeHue
Y 3al1uTa ABUraTeJis OT NOBBILIEHHOTO HanpshkeHUA. Hanpumep, eciv IMHeMHOe HaNpsXKeHKe B
cetu 400 B, To ycraHoBUB 3HayeHue F32, pasHoe 380 B, YIIII nocsie 0KOHYaHHUA NyCKa B TeYeHUE
2-3 ceKyH/i NOHU3UT HanpsikeHue 10 380 B.

JKOHOMMS 3JIEKTPO3IHEPIUM AOCTUraeTcs 3a CYeT CHW)KEHUS NOoTepb Ha BO30OYXKJeHUe
3JleKTpoJBuraresisa. He pekoMeHayeTcs ycTaHaBAMBAaTh BeJUYMHY F32 MeHbllle HOMMHA/IBHOTO
HaNpsKeHUA 3JIeKTPOJABUraTeJis, TAaK KaK JBUraTeslb NUTaHWE NOHWKEHHbIM HalpsKeHUeM
BesieT K cHKeHMIo KII/l fBuraTtens u ero 60jiee MHTEHCUBHOMY HarpeBy, a 3HaYUT U CHUXKEHUIO
CpOKa CJIy>K0bI U30JIALJUU U BCETO JBUrATeIA.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.

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

3.16 3a1uThl
B 6J10Kke peasin30BaHbI CjeyOLHE BU/bl 3A1LIUT:

A) 3amMTa OT KOPOTKOrO0 3aMblKaHHUSl Ha BbIXOJle OJIOKA SBJSIETCA 3JIEKTPOHHOM.
JJIeKTpOHHAas 3alluTa peajaru3yeTcs NyTeM ObICTPON 06pabOTKHM MHUKPOMNPOLIECCOPOM CUTHAJIOB,
NOCTYNAKIUX OT JAaTYUKOB TOKa. [Ipy MpeBbilleHWH MTHOBEHHOro TOKa 3HadyeHUs1 10*IHom
NPOUCXOJUT CHSTHE YNPABJAKIIMX UMIYJbCOB C TUPUCTOPOB, a Ha JHUCIJIee OTOOpakaeTcs
COOTBETCTBYIOII[ee COOBIIEHHE.

B) 3amMTa OT Neperpy3kd JBUraTesss IpeJHa3HauyeHa [l  COXpaHEHUs
paboTOCNOCOOHOCTU [JIBUTATesIsI MPU AJIUTEJbHOHW Tmeperpy3ke TOKOM, IMpeBbIIIAIIEM
HOMHMHA/IbHOE 3HauyeHHe. MUKpONpoIleccop HeNpepblBHO H3MepsieT TOKH JABUTATess U
HaKalJIUBaeT 3HayeHUe BpPeMs-TOKOBOIO HHTerpaja M CpaBHUBAET €ro C YCTaBKOW, NpHU
NpeBbIIIEHUU KOTOPOW CHHMAeT HMITYJbChbl YIpPaBJEHUS C THPUCTOPOB W OTOOpakaeT Ha
Jucniee coobueHue. PaboTta 6Jioka GJI0KMpyeTcsl Ha 3 MUHYTHI, 0CJEe Yero OH NepexoiuT
pexxuM “I'oTOBHOCTB”, eC/iM OTCYyTCTBYeT kKoMaHaa “Tlyck”.

C nomoibto GyHKIUU F23 MOXXHO BBIOPATh OBICTPYIO WJIM MeJIJIEHHYIO 3aLUTY JABUTATEJIS.
3aBUCHMOCTHY BpeMeHH cpabaThiBaHUs 3alUThl OT TOKA ABUraTesIsl MpUBeJeHbl B Tabule 3.4:

Ta6snna 3.4 JleficTBUe 3alUT OT EPETPY3KU ABUTATES

Tok nBuraTens BpeMs cpabaTbhiBaHUs IPU NTEPETrPY3Ke, CEK
BbricTpad 3amuTa MeasieHHas 3a1yMTa

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 3allMTbl HEOOXOAUMO NPaBW/IbHO YCTAaHOBUTb 3HaueHUe
HOMMWHAJIbHOTO TOKA JABUraTesisl IporpaMMyupoBaHueM pyHKUUHK F21( cM.yHKT 7)

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JIaTYMKOM, KOTOpBbIM HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. IIpeaesbHas
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TeMmnepatypa paguatopa - 80 C. Ilocne cpabaTbiBaHUSI 3allUThl paboTa yCTPoOMCTBA
OJIOKUPYETCs 10 OXJKJAeHUs paauaTopa Jo TemmnepaTypbl 45 C, mocsie 4ero BBIKJIIOYAKTCS
BEHTUJIATOPbl OXJaXJeHUs U OJIOK NepexoAuT pexuM “‘[0TOBHOCTB”, €C/JH OTCYTCTBYET
koMmaH/a “Ilyck”.

[) 3amiMTa OT HECHUMMETPUMU BbIXOAHBIX TOKOB SIBJSIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITh BKJIIOYEHA WJIM OTKJ/YeHa NyTeM IMporpaMMupoBaHus ¢yHKUMM F93( cM. myHKT 7).
3amniuTa cpabaThIBaeT MPU BHITTOJHEHUH CIEAYIOIIUX YCIOBUH:

- cpeaHe apudmetrudeckuid Tok dpas Icp = (Ia + Ib + Ic) / 3 6osbuie 10% HOMHHAJIBHOTO
TOoKa [ HOM perysigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/rd4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% uau
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU FI93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpus1 BBIXOJIHBIX TOKOB MOXKET ObITh 06YC/IOBJIEHA TOBPEXKAEHUSMU B JIBUTATEJIE,
0OpbIBOM HArpy304HbIX NPOBO/IOB U T.II.

1) KoHTposib NOAK/IIOYEHUS HArpy3KH U TEeCTUPOBAHHE THPUCTOPOB HAa BHYTpPeHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSETCS CHCTEMOM ympaBJjieHUsI B pexrMme “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYEeHa
nyTeM nporpaMMupoBaHus GyHKUUU F91( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISIETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaTbhiBaeT B CAydyae OTCYTCTBUS OJHOM WM HeCKOJbKMX $a3 WM B Cjlydae X
“cnunanus”.

3.17 HacTpoHku

B perysisiTope 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
NpeANpUSATUH U3TOTOBUTEJIE YCTAHOBJIEH OPOT cpabaThIBaHUSA M0 aMIIMTY/e oKoJio 3*IH, rae
[H - HOMUHaA/JILHBIN TOK pery/sTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaThbl UMEKTCH [IBE
KOHTpoJibHble TOoukU “K3”. HampsikeHue, uaMepeHHOe MeXAy 3THMH TOYKAMH, ONpeJesiseT
yCTaBKy cpabaTbiBaHUs 3au[UThl 0 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJisgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXHO I3TO HaNpsKeHUe
YMEHbUIUTb, [IJI1 4ero roJoBKy peryJIMpoBOYHOro pesnctopa R3 Hy»kHO noBopayuBaTh NIPOTHUB
4acoBOW CTpeJiKe, AJis1 3arpybJieHMss — HAo60poT HampspkeHue ycTaBkd K3 yBeqU4uTbh U
NOBOpA4YMBaTh royioBKYy R3 1o yacoBou cTpesike.

[IpuHUMas pelieHHe O HEOOXOJMMOCTH M3MEHEHUS HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs, c/le/lyeT NIPUHUMATh BO BHUMaHUE:

- IPU HaNpSDKEHUeE YCTaBKU Bhllle 2,5 B 3amydTa MoXKeT ObITh NOJIHOCThIO BbIBEJleHA U He
cpabaThIBaTh BOOOIIIE;

- ObIBaeT cUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIEM TOKE,
M3MEpPEeHHOM KJielaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpoWKe 3alllMThl, MOTOMY 4YTO 3aljUTa cpabaTbiBaeT MO aMIIUMTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHCTBYWIEMY. ITO yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe ToKa( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJTHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TIpeJie/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npeaycMaTpUBaeT cpabaTblBaHUe 3alUThI JJ1s] HENPEBBIIIEHUS 3TOTO NpeAe/bHO-A0MyCTUMOTO
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM rapaHTUHHOM
006CTY>KUBaHUU.

b) IlokaszaHus JaTYMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (AKTHYECKH,
pacxoAsATcs € JaHHBIMH, 0TOGpaXkaeMbIMU Ha JUCILIee, MOXKHO IPOU3BECTH UX MOACTPOUKY. [li1d
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NO/ICTPOMKM MOKAa3aHUM AATYMKOB TOKa CIYKAaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy maaTel TPM-ZVEL AS. Pesuctop R35 oTBeuaer 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHKUMas pelieHUsA 0 HEOOXOJUMOCTH HACTPOWMKM NMOKAa3aHUHM JATYUKOB TOKA ClaefyeT
MMeTb B BUAy cJllefiytolie GaKTOophI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4yaJbHYI0 30HY HEYYBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJM BOOOIle HyJEeBbIMH, HO 3TO He TOBOPUT O
HEUCIPAaBHOCTH UJIM HEBEPHOM HACTPOMKe; IPY YBeJMYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
CpelHeKBaJ[paTUYHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
WCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWAAJbHOM TOKe, a IPH HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus Ao 50%. PekomeHayeTcsa Mcnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsATOpPa;

- HeBepHas HACTpOHKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThbIBaHHIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryadropa IO IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT INpaBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CIY>KMBaHUHU.

[Ipy npoBeseHUM onepanyMi NOACTPOMKHM IIOKAa3aHUM Ha JUCIJIee PEKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~@”
NaHeJIu yIpaBJIeHHUs.

3.18 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHuUe”

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

KHomnka uMeeT ¢puKcaluio CBOEro MoJoXKeHHus.

[Ipy Ha)KaTHUX 3TOW KHOMKH pa3pblBaeTCs Liellb BCIIOMOTATeJbHOTO MUTAHHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMIYJIbChI yIIPpaBJeHUsl HA TUPUCTOPHI HE MOAA0TCS.

4. Tpe6GoBaHMs 6€30MIACHOCTH.

4.1 bnok cooTBeTCTBYeT [JeUCTBywIMM TpeboBaHusM “llpaBun  ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl YCTPOWCTBA UCHOJIb3YETCS OMACHOe JJisl KU3HU HanpsbkeHue. [lpu
yCTaHOBKe 0JI0Ka Ha OO'beKTe, a TaKXe NPU YCTPAaHEHWU HEeUCHPaBHOCTEW W TeXHUYECKOM
06CIy>KUBaHUHM HEOOXOJUMO OTK/IIOYUTD 6JIOK M MOJAKJ/II0YaeMble YCTPOMCTBA OT CETH.

4.3 He AOIIYCKaeTCA MollalaHue BJlIalrdk Ha KOHTAKTbl KIEMMHHWKOB U BHYTPEHHIOK 4YdCTb

mkada. 3ampeljaeTcss HCNOJAb30BaHHe 6JIOKA B arpecCMBHBIX CpelaxX C CoJiep:KaHHEeM B
atMocdepe KUCIIOT, LieI04el, Maces U T. .
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4.4 TloakaodeHWe, peryJupoBKa M TeXHUYECKoe OOCayKMBaHUe 0JI0Ka JOJIKHBI
IPOU3BOJUTHCH TOJIbKO KBaJIMQULUHUPOBAHHBIMHU CIeNUaJMCTaM{, U3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Ilpu sKcmjayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO6J0/laTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCILJIyaTallMKd 3JIEKTPOYCTAHOBOK MNOTpebuTeseil» u
«[IpaBuUJ TEXHUKHU 6€30MACHOCTU MPU IKCILJIyaTALU U 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlng 3alUThI 06CyKMBAIOLIET0 IepcoHasia 6JI0K J0/P)KEH ObITh 3a3€MJIEH.

4.7 Bbnok He MOXeT OBbITb MCIOJIb30BaH KaK pa3beAUHUTENb Ll WM HU30JIMpylollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeacTaB/isgeT ONacHOCTb [JJs
nepcoHasa WJM 00OOpy/l0BaHHS, TO OJIOK HEOOXOJUMO NOJKJKYaTh Yepe3 MpepbliBaTesb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He nonyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HArpy3KoM, MOJK/JI0YEeHHON K
BBIXO/ZY.

4.10 Pa6ora O6Ji0Ka CONPOBOXKAAETCSA BblAeseHUeM Temaa. /[y mnpeoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpallleHUs oXKapa Heo6X04UMO:

A) ycTraHaB/IMBaTh 6JIOK Ha HETOPIOUYIO TOBEPXHOCTh;

B) HejomycTMMO yCTaHaBJMBAThb OJIOK B IJIOXO BEHTHUJIMPyEMbIX MeCTaX U MeCTax C
BBICOKOU TeMIlepaTypor OKpPYKalolllel cpesibl;

B) npu ycTaHOBKe Heo6X0UMO obecnieduTh He MeHee 100 MM CBOGOHOTO MPOCTPAHCTBA
10 NepuMeTpy 6J10Ka.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTBD 6JIOK Ha LITAaTHOE MECTO U HA/le>KHO 3aKPENHUTb ero.
5.2 3azeMsiUThb 6JIOK B COOTBETCTBHUE C TpeboBaHuAMH [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, IpeJlHAa3HAYEHHbIE COeJMHEHUS C MUTAIOIIEN CEThIO,
JIBUTraTeJieM, yCTPOUCTBAaMU yIpaBJeHUS.

5.3 CeyeHue CUIOBBIX IPOBO/IOB JOJX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

54 llenu Aad MOJAYM CUTHAJIOB YIpaBJIeHUS CjeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoOCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASOLUUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHHKOM 0JI0Ka , [IJIs1 Y4ero peKOMeHIyeTCsl UX KOHI[bl TIATEe/JbHO 3a4UCTUTb U 00JYAUTh
WJIK ONPEeCCOBaThb B CTAHTAPTHbIe HAKOHEYHUKH, TUJb3bl, KJeMMbl. [lo/icoelMHeHe TPOBO/IOB
OCYIIeCTBJISIETCS MO BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.
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5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpuioxeHuu A.

5.6 [Ipy BbINOJIHEHUU MOHTAXHBIX Pa6OT HEOOXOJUMO NPUMEHATb TOJbKO CTaHAAPTHbBIN
WCIIPaBHBIM UHCTPYMEHT.
6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPHUJIOKEHUU A, NPU 3TOM B
KayeCcTBe TECTOBOM HAarpy3KU peKOMeHAyeTcCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO C/JieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNell MUTAHUS W yNpaBJeHus,
3a3eMJIEHH S, OTCYyTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) nogath HampsixeHUe Ha GJIOK, IPU 3TOM BCe CBETOAMO/Ibl HAa epe/iHeN naHesu wKada
JIOJ>KHBI KPATKOBPEMEHHO 3aropeThCsl M MOTacHYTh, Ha JucIljiee B TeueHUe 10 ceKyHJ [0/KHA
0TOOpPA3UThCSA HAANUCh TEKyIled Mojesd 6JioKa W BKJIKYAIOTCS BEHTHJISTOPbI OXJaXK/JeHUS.
Janee Ha paucniee oToOpa3UTbCAd HaANWCh ‘TOTOBHOCTH”. ITO O3HA4YaeT, YTO OJIOK TOTOB K
paboTe U NPOTrpPaMMHPOBAHUIO.

6.2 [lo yMosiuaHUlO, 6JI0K MMeeT HACTpPOMKy mojauu koMaHg “llyck” u “Cton” mecTHO
KHOMKAaMH C JiMleBoM mnaHead. Haxkmute kHomkamu “Ilyck”. Y6eauTecb mpU 3TOM, YTO Ha
NOJK/IIOYEeHHONW Harpy3ke( JlaMnax HaKaJIMBAaHHWs) W3MeHsIeTCsl HanpshKeHWe B Ipejesax OT
Ha4yaJbHOTO 3HAYEeHHUs 0 OJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpamMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

Takxe B pexxuMm "[I[porpaMmMupoBaHre” MOXXHO BOWTHU HaxkaB KHomKy “IIporp.” B mepBbie
10 cexyH/ nocJie MoJa4y NUTAHUA AJ11 CUCTEMBI ynpaByeHUs( Korja Ha AucIliee 0ToOpaxaeTcs
Ha3BaHHe TeKyllel Moesu 6J10Ka).

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOY HAaCTPOUKHU K [ PYTOM.

16



"3Bezna InekTpoHuka” www.zvezda-el.ru

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
O — KHOMKWN MECTHO

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPHUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnv xe BblOpaHHOe 3HaueHUEe QYHKIUU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJS1 Yero OnsThb HYXKHO

HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyembie QyHKIUHM 6J10Ka epeyrucaeHbl B Tabuaule 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GyHKIIUU

®yH- | Haanuce Ha OnucaHue
KA HHAUKATOpEe
OnpenensieT cnoco6 nojayu komaH/ “Brnepen”, "Hazan” u “Cton”
3HavyeHUe Hagnucek IlosicHeHue
Komanb! “Briepen” u “Hasan” nogarTcs HaXKaTHEM
0 KHONIKH MECTHO "
KHOIIOK C JIMLIEBOU NaHeJn
F1 Croco6 ymp. Komangbl “Bnepen”, “Hazan”, ”"Cron” mnoparmTca
1 KHonku JVCTAHLIMOHHO KHOMKaMU NYyTEM 3aMbIKaHUS KJIeMM 6
JYCTAHI[MOHHO U 7 KJIeMMHBIX KoJsiogok X1, X2 u X3 maaTel
ynpaBJieHUsI
KoManppl “Bnepen” U “Hazang” Mo alTCcs
2 JUCTAaHUMOHHO | JWCTAHIIMOHHO KHOMNKAaMM MyTeM 3aMblKaHHUs KJIeMM 6
Y 7 KJ1eMMHBIX K0J1040K X1 1 X2 nJjiaThl ynpaBJeHus
OmnpenesisieT TMoOBeJeHUEe OJI0Ka IIOCJAEe TMPOMaKH HANpsHKEHUs] CHJIOBOM CETH WJIH
BCIIOMOTraTeJIbHOTO HalnpshKeHUs B pexxuMe “PaboTa”.
3HayeHHe Hagnuch [TosicHeHue
Eciu npoBan HampshkeHUs [JWJICS MeHee 2 CeK -
BbIXOJJHOE HaNpshKEeHHWEe CKAayKoM BoO3BpalllaeTcsd Ha
F3 aBT.BKJL 0 aBT.IIyCK TPEKHHH YPOBEHD.
Ecnu mpoBan HanpshkeHus Jinjcs 6GoJsiee 2 cek -
MPOUCXOJAUT ABTOMATHYECKOE IOBTOPHOE BKJIKOUYEHHE(
MJIaBHBIM NyCK) NPU HAJIUYUHK KoMaH bl “Tlyck”
Ecniu mnpoBas HanpspkeHUs JJIUJICS MeHee 2 CeK -
1 Py4YHOM MyCK BBIXOJIHOE HaNpsKEHUWe CKAuKOM BO3BpalllaeTcs Ha
NpEeXHHUH YPOBEHb.
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Ecnu mnpoBan HanpsiokeHUs JAJuics Gosiee 2 ceKk -
aBTOMaTHU4YeCKUH NyCK He NPOUCXOAUT; OJIOK NepexojuT
B pe’kuM “'0TOBHOCTB” IPU OTCYTCTBUM curHasa “Ilyck”
OnpepenseT ycaoBHe cpabaTbiBaHus 1-ro nporpaMMHpPyeMoOro peJie
3HavyeHHe Hagnucek IlosicHeHue
0 OTKJIFOYEHO PeJjie HeaKTHBHO BO BCeX pexkUMMax paboThl
1 FOTOBHOCTD E:pa6aTbIBaHI;Ie peJie IPOUCXOAUT MPU NlepeXo/ie B PeXKUM
['OTOBHOCTB
F4 1-e pesie 2 PAEOTA CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEePEXOIE B PEKUM
“PaboTa”
3 ABAPUS CpabaTbiBaHUe peJie IPOUCXOJUT NIPU Nlepexo/ie B PEKUM
“ABapus”
4 KOHEI| I1YCKA Peje HCIO/B3YeTCA  ANA  BKJIOYEHHs 06X0HOTO
KOHTAKTOpa (6ainaca)
OnpefensieT yca0BUe cpabaThlBaHUA 2-I0 IPOrPpaMMUPYeMOro peJie
3HayeHHe Hagnucek [TosicHeHue
0 OTKJIFOYEHO PeJjie HeaKTHBHO BO BCeX pexKUMax paboThl
1 cnrnan FOTOB Epa6aTblBaH1;1e peJie IPOUCXOAUT IIPU Nlepexo/ie B PeKUM
['OTOBHOCTB
F5 2-e pesie ) curtas PAEOTA CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
“PaboTa”
3 cnrtan ABAPYS Epa6aTblBaHHe peJie IPOUCXOAUT IIPU Nlepexo/ie B peXKUM
ABapus”
4 KOHEL] [IYCKA Peje HCIO/B3YeTCA  ANA  BKJIOYEHHA 06X0HOTO
KOHTaKTopa (6aiinaca)
OnpefensieT yca0BUe cpabaTblBaHUA 3-ro IPOrpaMMUPYeMOro peJie
3HavyeHHe Hagnucek [losicHeHue
0 OTKJIIOYEHO Pesie HEaKTHBHO BO BCeX peXMMax paboThl
1 cnraan TOTOB CpabaTbiBaHUe peJie IPOUCXOJUT NPU NIePeXo/ie B pexKUM
“T'oToBHOCTB”
F6 3-e pese 9 curnan PAEOTA CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
“PaboTa”
3 cnraan ABAPUS CpabaTbiBaHUe peJie IPOUCXOJUT NPU NIePeXofie B pexuM
“ABapus”
4 KOHEI] TYCKA Peje uCro/b3yeTcs  ANA  BKJIOYEHHd 06xX0AHOTO
KOHTAKTOpa (6ainaca)
OnpepenseT cnocob Nycka ABUraTes
3HavyeHUe Hagnuce IlosicHeHue
F7 croco6 nycka 0 ¢.HanpsokeHus | Cnoco6 mycka C JUHEWHbIM YBeJWYEeHHUEM BbIXOJHOIO
HanpshKeHUs
1 orpanudenue | | Cmoco6 nmycka c orpaHMYeHHeM TOKa JIBUraTe s
F11 ILIaBH, MyCK Bpemsa 1muaBHOro mycka —IIpu nycke Cnoco6oM  JINHEHHOTO yBeJIM4eHus
HanpsikeHus (F7=0). /luana3ox 3HaueHu ¢yHkuuu ot 3 o 50 cek c marom 1 cek
F12 IJIaBH. BbIKJ. | BpeMsi miaBHOro octaHoBa. /luanasoH 3HaueHui dyHkiuu oT 3 o 50 cek c marom 1 cek
HauyasnbHoe HanpskeHUe, NoJaBaeMoe Ha OOMOTKM JBUraTess, IpU MyckKe CIOCOGOM
F15 | H.HanpsbkeHue | MHeHHOro yBesnuveHusi HanpspkeHUsi(F7=0) B % oT mosiHOro ceteBoro. /JuanasoH
3HaueHUH GyHKUMH oT 0% g0 50% c warom 0,5%
KoneuHoe HanpsixkeHue, nojiaBaeMoe Ha OOMOTKU JABUraTesis, NPU IJIABHOM OCTaHOBe
F16 | k.HamnpsbkeHue | ABuraTeJsi, B % OT moJiHOro ceteBoro. /luanaszoH 3HaueHuil ¢pyHkuuu ot 0% zpo 50% c
marom 0,5%
F21 HOMUH. TOK OnpeneniseT HOMUHaJbHBINA TOK [IBUraTe sl B aMIlepax
F22 HyCK. ToK OnpefenseT BeJUUYUHY MaKCUMaJbHOU KPaTHOCTH MyCKOBOTO TOKA MpH MycKe Croco6oMm
c orpanuyeHueM Toka( F7=1). /luanazoH 3HaueHudt ot 1,0 In 10 4,5 In
F23 TUN 3alUThl | OnpefesiseT TUN 3alIMThI IBUTATe sl OT Ieperpy3Ku
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0

ObICcTpas

6bIcTpas 3amuTa AsuraTtess( cMm. [TyHkT 3.15)

1

MeaJIEHHAadA

MeasnenHas 3aniura ( cM. [IyHkT 3.15)

CDYHKU,I/IH BKJIIOYA€T HUJIKU BBIKJ/IIOYAET (1)YHKL[I/II-O MyJbC-CTapTa

k26 fyJIbe-cTapT 0 HeT [lyabCc-CTapT OTKJIIOYEH
1 Ja [lyJibC-CTapT BKJIKYEH
F27 U nysbe-ct., OnpenesisieT 3HaUeHUe HAMPSDKEHUS MyJibc-cTapTa B % OT moJiHOTO ceTeBoro. /luana3oH
3HaueHU# ¢yHKMH oT 60% g0 100% c marom 0,5%
28 T nybe-cr., OnpenensieT BpeMs nyJbc-ctapta oT 0.1 g0 0.5 cek c marom 0.1 cex
F31 | sneproc6epex. OyHKIMSA BKIKOYAET WK OTKII0YAET PEXXUM 3HeprocoepexeHus
Bbixo/HOe HampsiKkeHUe 6/I0ka TpU BKJIWYEHHOM peXUMe 3HeprocbepekeHus.
F32 UmMakc
MaxkcuMasibHoe HanpsbkeHue 400 B
OyHKIMA BK/IOYAET UM OTK/IOYAEeT TeCTUPOBaHUE Ha HaJM4Me HAarpy3Ky U BHYTpPEeHHee
KOPOTKOE 3aMblKaHH€e TUPUCTOPOB
Fo1 KOHTPOJL 3HayeHUe Hapnuch ITosicHeHue
Harp.
0 BKJIDUEHA 3anuTa BKJIKYeHa
1 OTKJIDYEHa 3amuTa OTK/IKYeHa
QyHKIYA BKAKYAET WK OTKIKYAeT 3aU[UTy OT HECUMMETPHUU TOKOB JIBUraTe s
3HayeHHe Hagnucob [TosicHeHue
0 15% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%
3amuTa
F93 HECHIM. 1 25% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 50%
4 OTKJIIOYEHA 3anuTa OTKJAKYEeHA
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHUe Hagnuch ITosicHeHue
0 HeT 3HaueHUs Bcex NpOTrpaMMUpyeMbix GYHKIUA He
HW3MeHseTcs
Bce nporpaMMHUpyeMble byHKIIMU NPUHUMAKT
3aBO/ICKHEe 3HAaUeHHsl. ITU 3HaYEeHUs PABHbI:
OyHKIUSA 3aBojcKoe OyHKLIMA 3aBojcKoe
3Ha4YeHue 3Ha4YeHUe
F98 | 3aBog. HacTp. F1 0 F21 IHOM
F3 1 F22 3,0
1 aa F4 1 F26 0
F5 2 F27 80%
F6 3 F28 0,3
F7 0 F31 OTKJI
F11 10 cek F32 380
F12 3 cek F91 0
F15 40% F93 0
Fl6 40% F98 0

8. Bo3MOKHbIe HEUCIIPABHOCTHU U CNIOCOGHI UX YCTPAHEHUs

Bo3Mo>XHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 8.1
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Tab6smua 8.1 Bo3aMoXKHbIe HEUCIPABHOCTH U COCOObI UX YCTPAHEHMUS

N OMmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
Harpyska He noAk/4yeHa UJIH KOPOTKOe 3aMblKaHMe BHYTPH TUPUCTODA.
Bo3moKHasi npuYnHa JencTBUs
JlBuratesb He TNOAK/IYEH WU | YOeJUThCSA B MpaBUIbHOM
NO/IK/II0UEH HEBEPHO MOJIKJIDYEHUH [ BUTATES
HapyueHve KoHTakKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTAKTHbIE NOBEPXHOCTHU
ol HET Harpy3KH Uiu 3aYUCTUTh, BUHTOBbIE COEJIUHEHUS
K3 Ttupucropal NOATSHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEepUTh 1IEJIOCTHOCTH MPOBO/IOB
JIBUTaTeEJs Y IBUraTesisl NyTeM “NPO3BOHKHU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THpPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
YcTpoHcTBO HE 0GHAPYKMBAET HANPSDKEHHUE CETH
Bo3MoxHasA npu4YMHaA JencTtBus
Hanpsi»kenue Ha 6JI0K He MOJJAHO Y6eauTtbcs B MO K/II0YEHUH
. HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIKYEHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J] HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHUs  WJM  MpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
o3 npoBaJ JUINTENbHOCTBIO OoJjiee 2-X cekyH/[l. JlasbHellnee mnoBeaeHue G6JioKa
HanpsxkeHus! onpenensercs 3HaueHueMm ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
aBTOMaTHUUYECKHU NepeijieT B pexxuM “I'oToBHOCTB”; ecau F3=1, To 6J0k
BOU/JIeT B pexXuM “T'OoTOBHOCTB” MPH OTCYTCTBUH KoMaHAbI “Ilyck”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3MoXxkHasg npu4MHaA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQXKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUIALMOHHBIE | [IpouucTUTh BEHTUJISLIUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
bsok  pa3MeumieH B IJIOXO | Y6eUThCA, UTO  TeMIlepaTypa
BEHTW/IMPYEMOM WJIH JKAapKOM | OKpY>Kalollero BO3/1yxa He
MecTe npesbiaeT 40 C. YcTaHOBUTB 6JI0K
B Jipyroe MeCTO, NPHMEHUTH
BHEIIHUU 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
JlBuratenb He MNOAK/IWYEH WJIHU | YOeJUThCS B IPAaBUJIbLHOM
NOJKJII0UEH HEBEPHO MOJIKJIIDYEHUH [ BUTATe s
HapyueHnve KoHTakKTa [IpoBepUTH KOHTAKTHBIE
coeJIUHeHUs ; TPpU HE0OXOAUMOCTHU
Owé HeCHMMeT'pHH KOHTaKTHbIE IOBEPXHOCTHU
TOKOB!

3a4YUCTHUTb, BUHTOBbIE COEANHEHUA
IMOATAHYTb

O6pbIB  MpPOBOJOB, O6pPBIB WU
NOBpEX/ieHHe BHYTPH JIBUTATE s

[IpoBepHUTH L1eJI0CTHOCTb IPOBO/IOB
Y IBUraTesisl MyTeM “MPO3BOHKU”
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CunbHBIH  JgucbasaHC TOKOB
JBUraTes s

HBMepI/ITb TOKH ABHUTrATEJIA

CunbHbIY fucbasadc pas

OTKJIIOUHUTD 3alUTy

BHyTpeHHss1 HEUCIIPABHOCTD

OTK/IIOYUTh 3alIHUTYy UJINK OTIIPABUTDb
B PEMOHT

KopoTkoe 3amMblkaHMe Ha BBIXOJiE
6JI0Ka

npOBBOHI/ITb BBIXO/, 6JI0Ka Ha
HaJ/iniue Me)KCl)aBHOI‘O KOpPpOTKOTIo

KopoTtkoe
Om?7 3aMbIKaHU{ ¥ 3aMbIKaHUS Ha 3eMJIIO
3aMblKaHue! ”
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa JIBUTaTeJIsl | YMEHbUIUTh BpeMs [JIaBHOTO MyCKa;
npeBbIlIaeT YCTaHOBJIEHHOE | yOeIUThCS B COOTBETCTBUU
3HayeHMe HOMMHAJIbHOTO TOKa B | Harpy3KH Ha BaJly JIBUraTeJs
Te4yeHue JJINTEJIbHOT0 BpeMeHHU HOMHWHaJbHOU MOLHOCTH
JIBUTaTeJIs]; yOeIUThCS B
Om10 [leperpyska MPaBUJIbHOCTH YCTAaHOBJIEHHOTO

3HayeHHUs HOMHHAJILHOTO TOoKa(
byHknua F21), BKIIOYUTD
Me/IJIEHHY0 3aLUTY JBUraTes(
dyuknuw F23=1)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

BJiok He BocipuHUMaeT KoMaHay “Tlyck

”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMmanga “Ilyck” He mocTymnaeT Ha
6J10K

[IpoBEpPUTH NMOCTyIJIEHWE KOMaH/bI
“Ilyck” Ha KOHTAKTax KJeMMHHKa
ynpaBJIeHHUS]; y6eauThCs B
HcnpaBHOCTH KHONKHU “Ilyck”

HeBepHo 3anmporpaMMHpoOBaHa
¢yuknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET HA/IUCeH, CBET

OO bl HE TOPAT

Bo3MmoxHag npuYMHa

JeiicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMAaT QF1,
NpPOBEPUTH HaJW4Ue HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTkJo4YeHue”

OTXaTb KHOIKY

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy paGoTe GJIOK MePUOIUYECKH

“3aBuUcaeT”, JaHHble Ha WHJUKATOpE

OGHOBJISIIOTCS HEeCBOEBpPEMEHHO, KOMaH/ bl ylpaBJ€eHUA
BOCOPHUHUMAKTCA C 3dIIO3JdHHUEM UJIKN HEBEPHO

Bo3MoxHasA npu4YMHA JencTBus
BcnomoraresibHOe nuTtaHue | [IpoBepbTe ocuustorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U IMpPOBAJIOB B
nepuoJUiecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HanpsH>KeHUU.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JUMHUH
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

HpI/I nojaade HalpAXEeHUA Ha

6JIOK Ha Harpyske TIpUCYTCTBYET

HanpsikeHue, xoTsd koMaHga “Ilyck” He mojaaHa, 6JIOK HaXOAUTCSA B
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pexxuMe “'oToBHOCTB”

Bo3mo:KHasi npyuYnHa JencTBUs
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
JIBUraTesis NO/IKJII0YEHHUS JIBUTATEIS
BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

9. TexHM4YeCKoOe 06CIyKMBaHHe

9.1 TexHUYecKOe 06CITyKMBaHHE YCTPOMCTBA NPOMU3BOAUTCS He pexke OJHOTrO0 pasa B LIeCTb
MecsLeB U BKJIIOYAeT B cebs:

A) KOHTpOJIb KpenJieHus 6J10Ka

B) KOHTpOJIb 3/1eKTPUYECKUX COeIUHEHUH, OATS>KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblId U rpsi3y;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISAITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O pexuMa 6J10Ka.

10 MapkupoBKa 6/10Ka

10.1 Ha KaXkIbI¥ 6JIOK HAHOCATCH:

A) Ha3BaHUe 6JI0K];

B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alUThl KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) roa usrotoBJieHus.

11 YnakoBKa 6J10Ka
11.1 YnakoBKa 6J10Ka NIPOM3BOAUTCA B KAPTOHHY0 KOPOOKY UJIU JlepEBAHHBIN ALIUK.
12 TpaHcnnopTHpOBaHMeE U XpaHEeHUeE

12.1 Bsiok XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KAPTOHHBIX KOPOOKaX WJIU JlepeBSIHHbBIX
SIIMKaX MPH CIEYIOIUX YCIOBUSX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOCHTE/IbHAS BJAOXKHOCTh Bo3/yxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3yx B MOMEIIEHUH He JIO/DKEH COJIEp’KaThb MbLIM, TAPOB KUCJIOT U IeJIoYel, a TaKkKe
ra3oB, BbI3bIBAIOLIUX KOPPO3HIO.

12.2 Bsok B ymakoBKe TpaHCIOPTUPOBATb NpuU TeMnepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3yXa He 6osiee 95 % npu Temnepatype 35 C.

12.3 TpaHcnopTUpOBaHHWe [ONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO0 TpPaHCIOPTa.

TpaHCHOpTI/IpOBaHHe dBUATPAHCIIOPTOM AOJI2KHO [MPOU3BOAUTLCA B OTaIlJINBAEMBbIX
repMeTNu3MpoOBaHHBIX OTCEKAX.
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13 KoMILJIEKTHOCTb

VITIZP-3 oo e e e e e e e 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnessreensnes 1 wr.

| =00 1 (0] s PP TRPR 1 wr.
KUTHOUM ..t e e e e e e e 2 T

14 TapaHTHIiHbIE 06513aTEe/IbCTBA

14.1 TapaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJIIOJeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTaXa

14.2 B cnyyae BbIxoJa 6J10Ka U3 CTPOSI B TeUEHUE TAaPAaHTUHHOrO CpOKa MPHU COOJIIOAEHUU
N0JIb30BaTeJIEM YCJOBUM 3KCIJIyaTalldy, TPAaHCOOPTUPOBAHUS, XpaHEHUS M MOHTaXa
M3TOTOBUTEJIb 00513yeTCs OCyLeCTBUTH €ro 6eClaTHbIA PEMOHT UJIU 3aMeHY.

14.3 B ciyyae HE0O6XOAMMOCTH TAapaHTUHMHOTO U NMOCTTapaHTUHHOTO peMOHTA MPOAYKIUU
N0J1b30BaTeJb MOXKET 00paTUThCS N0 aZ|pecy, YKa3aHHOMY callTe KOMNaHUU: www.zvezda-el.ru
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbI
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Ta6siuna b1 F'abapuTHbIE U IPUCOEAUHUTEbHBIE pPa3MepPhl, MM

HanMeHOBaHue Al A2 A3 Bl B2 H Kpenex Macca, kr
YHIA-P-3-15 480 516 546 720 680 | 194 | Boatel M10 22
YHIA-P-3-22 560 602 638 840 790 | 194 | Boatbl M12 33
YHIIA-P-3-30 560 602 638 840 790 | 194 | Boatbt M12 36
YHIIA-P-3-37 760 802 838 | 1000 950 | 222 | boaTtsl M12 48
YIIIA-P-3-45 760 802 838 | 1000 950 | 222 | Boatet M12 50
YIIA-P-3-55 760 802 838 | 1000 950 | 222 | Boatet M12 55
YHIA-P-3-75 760 802 838 | 1000 950 | 222 | boaTtsl M12 57
YHIA-P-3-90 760 802 838 | 1000 950 | 222 | Boatet M12 60
YHIA-P-3-110 760 802 838 | 1000 950 | 222 | Boatet M12 65
YHIIA-P-3-132 760 802 838 | 1000 950 | 222 | boaTtsl M12 70
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