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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTallMi U 06CIY>KUBaHUS YCTPOMUCTBA MJIaBHOTO nycka AsuraTtess YIII/J-A,
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 MOXeT NPUBECTH K BbIxoAy U3 cTpos Kak YIIII/I-A, Tak ¥ nuTaeMbIxX
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 - Texuuyeckue xapaktepucTuku YIIIJ-A

KosinuectBo ¢as 3
CeTb 342..418 B, 50 I'y
CxeMa NMOAKJIIOYEHUA ABUTrATEA “3Be3ja‘“, “TpeyroJbHUK”
Hasinuye BBOJHOTO aBTOMATHY€CKOI'0 Jla

BBbIKJIFOYATeJId

BcnoMmoraTesibHOe MUTaHHE AJId CUCTEMBI

ynpanIeHI/IH 198'242 B 50 FI_[

MouHOCTh NOTpe6IeHUSA CUCTEMBI
ylnpaBJIeHUs

20 BA

HoMmuHanbHas MOIIIHOCTBb ABUTraTeJid

15,22, 30, 37,45, 55, 75,90, 110, 132, 160, 200 kBT

Peryvpyrouun 3jieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas
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BpeMsi IJIaBHOTO MyCKa U OCTaHOBA

3..50 cex

Nuaukanusa

Kupako-kpucramindyecku MHAUKATOp 32-
CUMBOJIbHBIH, 2 CBETOAMO/A

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpaMMupyeMsbix pesie 220 B 5 A.
BeixogHoi curHas: “'otoBHOCTR”, “PaboTa”,

“ABapus’”, “barinac”

3anuTa: KOpOTKOe 3aMbIKaHHE HA BbIXOJIe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3aniuTa: noteps ¢a3bl UM “caunanue” gpas

JJIeKTPOHHasd

3amuTa: KOHTPOJIb NOJKJ/I0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

3aLU,I/ITa: KOHTPOJIb UCIITPABHOCTH THUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCKOM

3aluTa: HeCUMMEeTpPHS BbIXOJHbIX TOKOB(
00pBIB UJIK NIOBpEXKJEeHUE HATPY3KHU )

JJIeKTpPOHHadA

MakcuMasibHasi eperpy3o4yHasi ClloCO6HOCTb

[=4,5 In - 20 cek, I=3 11 - 60 cek,
[=2 g - 90 cex muy, 1,5 [a - 3 Mus

Hannuue GyHKIUM NyIbC-CTapTa Ja
Hanpsi»keHue nyJsibc-cTapTa 60..100 % Unom
BpewMms nysibc-cTapTa 0,1..0,5 cek
[Topor cpabaTbiBaHUS 3alUTHI OT KOPOTKOTO 1=10.12 In
3aMbIKaHHUSA
CTeneHb 3alHUIIeHHOCTHU P41
OxTaskeHue [IpuHyUTE/IBHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHoOcHUTe/bHas BJAXXHOCThb BO34yXad

0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)

N3ongauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbl0 U
yHOpaBJSOUMAMA LEeNIMU

PexxuM paboThl

JnutensHbii, [1B = 100%

Cpok akcniyaTaluu

He menee 10 JieT

['apaHTUs

12 Mecs1eB

Jns pa6oTsl YIIII/-A Heo6xoAMMO ABa HanpshkeHUs. OHO HaNpsi>KeHHe Yepe3 TUPUCTOPHI
KOMMYTHUPYeTC Ha OOMOTKHM JBUTraTeJisi — OHO Ha3blBAaeTCs CUJIOBBIM HaNpsiKEHUEeM; Jpyroe

HallpAX€HHe HCIOoJIb3yeTCA OJid TIIHUTAaHUA

CHUCTEMBbI

yhnpaBJieHUAd - OHO Ha3bIBA€TCA

BCcrioMoraTesbHbIM. HoMHHa/sibHOE cHJIOBOe HampsikeHHe - TpexdasHoe 380 B 50 I,

BcrioMoraresbHoe - 220 B.

2.2 byiok npeaHa3HavYeH /g 3KCIJIyaTalluy B C/Iey0LIUX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS Oe3 arpeCcCHBHBIX NAPOB U ra30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHCcaluU

BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;
) mecTto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUE BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUK U YIaPOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

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

PucyHnoxk 3.1 BHewnuu Bug YIIII/-A

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) naTYuKM ToKa ( 3 WITYKH)

BHyTpu Kopnyca pa3MelanTcs:

A) TupuctopHbie MoayJH( 3 WITYKH);

B) paguaTop oxsaxJeHus;

B) muaThl cucTeMbl ynpaBJ/eHHUs;

[) knemmHuky XT1 u XT2 719 NOAK/I0OYEHUS CUJI0BOT0 HaNPS>KEHUS U HAarpy3KH;
/1) aBToMaTuveckue Boikaouateau QF1 u QF2;

3) BEHTUJIATOPBI OXJIAXKEeHUS.

Ha 6okoBo# naHesu mkada HaX0AUTCs KJieMMa 3a3eMJIeHHs.
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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.

KoHCTpYKTUBHO 6J10K BBIIIOJIHEH B BU/le MeTa/ZIMYeCKOro HaBecHoro mkada. Ha nepesnei
NaHeJIM UMEeKTCS OpraHbl yIpaBJ/eHus U UHAWKAL MY, lepeyrcleHHble B Tabaule 3.2
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Tabsiuna 3.2 3/ieMeHThI ypaBJieHUs1 U UHAUKALMU 6JI0Ka

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2

Csetoauop “Paborta”

Foput B pexume “PaboTa”, MUraeT Bo BpeMs IJIaBHOr'O MyCKa WU
OCTaHOBA JiBUTaTeJisl

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu
MHAMKATOP

OToOpakaeT TeKyllue [laHHBIE,
IpPOrpaMMHUpPYyeEMBIX YCTABOK

pexkuM paboThl, 3HAYEHHUS

KHonka “Ilyck”

Jis nogauu komaH bl “Ilyck” npu MECTHOM ynpaBJIEHUHU

Kuomnka “Cron”

Jnsi nofayu koMaH/ibl “CTon” mpu MeCTHOM yIpaBJIeHUU

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasHayeHue kJjeMM kJjeMMHbIXx kosionok XT1, X1-X4 npuBeseHo B Tabuuue 3.3.
KnemMHbIe kostoaku X1-X4 pa3MellaloTcsd Ha IJ1aTe yipaBJIeHHUS.

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMbI

XT1 1 LA Jls coeiHEeHUS C IBUTaTeeM

XT1 2 LB JlJ1s1 coeiriHEeH U C ABUTaTeeM

XT1 3 LC JlJ1s coeiiHEeHUA C IBUTaTeeM

X1 6 Myck Jns nogauyu komaH/ bl “Ilyck” KHONKOU B AUCTAaHIIUOHHOM
ylpaBJIEHUU

X1 7 GND O6mun

X2 6 Crom Jlnsg nogayu komaH bl “‘CTon” KHONKON B AUCTAHLIMOHHOM
ylpaBJIEeHUU

X2 7 GND 06

X3 6 ny Jns nopavu curnaia “Ilyck/Cton” AMcTaHMOHHO “cyxum”
KOHTAKTOM

X3 7 GND 06
HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-10

X4 1 HP P1 NpOTrpaMMHUPYEMOTO peJie

X4 2 06;1_111/1171 06Ul KOHTAKT 1-ro mporpaMMHpyeMoro peJje

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

X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NpOTrpaMMHUPYEMOTO peJie

X4 5 O6uMit | O6UMM KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJjie
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P2
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
peJie
X4 7 HP P3 HopMasibHO-pa30MKHYTBIM KOHTAKT 3-TO

IPOTrpaMMHUPYEMOTO peJie

O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHUpyeMoro peJje

X4 8 p3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Bbi6op crnoco6a noja4y KoMaH/

KoMmanay “Ilyck” MOXKHO OAATh CJAeAYIOLUUM 06pa3oM:

- MecTHO KHonkamHu “Ilyck” u “Cton” c iM1eBOM MaHe/ U yCTPOUCTBA;

- IUCTAaHIIMOHHO KHonmkaMu “Ilyck” u “CTomn”, myTeM 3aMbIKaHHUS KJeMM 6 U 7 KJIeMMHbIX
KoJio70K X1 1 X2 COOTBETCTBEHHO;

- NVWCTAHLMOHHO MyTeM 3aMblKaHUSl UM pa3MbIKaHUA “CyXMM~ KOHTAKTOM KJeMM 6 u 7
KJIEMMHOW KoJIogKU X3. 3aMKHYTOMY COCTOSIHMIO COOTBETCTBYeT mojada KoMaHAbl “Ilyck”,
pa3oMKHyTOMYy - KoMaHza “Cton”.

Bb160p cnocoba mojjauu KOMaH/, OCyIeCTBJISIETCS NporpaMMupoBaHueM ¢yHKuuu F1( cm.
NYHKT 7).

3.6 Ucnoab3zoBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBeseHue 6Ji0Ka TIoOCJe MpoBaja CUJIOBOrO WJM BCIIOMOraTe/JbHOr0 HaIpsKeHUs
ompejiesisieTcss 3HayeHWeM (QYHKIMU MNOBTOPHOro BKJIW4YeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

JenictBue o¢yHkuuu F3 pacnpocTpaHseTcs TOJMbKO MPH JUCTAHIMOHHOM CIOCO0e
ynpaBieHus “cyxuM” koHTakToM( ¢yHkuus F1=2). Eciu mogada komanpg “Ilyck” u “Cton”
NPOM3BOAUTCSA KHONKaMU( MECTHO WJIM JUCTAHLUOHHO), TO aBTOMAaTH4YeCKUIH MOBTOPHBIN MYCK
HEBO3MOXKEH; MOCJe BOCCTAHOBJIEHUS HANPsSKeHUS OJIOK epexoJuT B pexxuM “IT'oToBHOCTB” U
JU1s1 TOBTOPHOTO 3aMyCK TPeOyeTCs HaXkKaTHue MyCKOBOUM KHOMKH.

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu npoBan
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsiKeHWe CKAYKOM BO3BpallaeTcs Ha
NpeXHUH ypoBeHb, eCJU OoJibllle JABYX CEKyHJ — TO NPU HaJU4YMKU KoMaHAbl “Ilyck” 6J10K
nepexoAuT B pexxuM “PaboTa”( maaBHBIM MyCK JBUTATEJIS).

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJIWJICS MeHee [IBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHb, €C/IM O0JIbllIe IBYX CEKYHJ, — TO MPU HaAW4uK KoMaH/bl “[lyck” Ha gucniee
MHAMLUPYETCs cooblieHre 06 omnOKe. B TaKOM MOJI0KeHUHM YCTPOUCTBO 3a6JIOKMPOBAHO U Ha
JIBUraTesie HeT HampsbkeHUs. UToObl ero pa36JIOKMpPOBaTh, HYXKHO NojAaTh koMaHay “Crtom”,
nocJjie yero 6J10K nepeijieT B pexxkum “‘'0TOBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:
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Komanpa “Pabota”
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BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

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.

3.8 Bri6op criocoba nycka

YIII/JI-A no3BosisieT OCYIeCTBUTbh IJIaBHBIM NYCK JiBUraTesas JByMs CIOCOOGaMHu:
JIMHEWHBbIM yBeJIMYeHHWeM HalpshKeHUs WM OorpaHuvyeHHeM Toka. Beibop cmocoba mnycka
OCYILeCTBJISIETCS IpOorpaMMupoBaHueM GyHKIUHU F7( cM. IyHKT 7):

A) Ecau F7=0 To BbIOpaH cnocob mycka JUHENHbIM YBeJMdyeHUueM HanpsikeHus. [[pu Takom
cnoco6e YIIII/-A B Haya/bHbI MOMEHT BpeMeHHU IoJlaeT Ha OOMOTKM JBUraTesisl HadyaJbHOE
HanpspkeHue 0.50% UHOM B coOTBeTCTBUM €O 3HadyeHHeM ¢yHKUuHU F15, mocsie yero B TeyeHue
BpeMeHM mycka Tnyck, ycrtaHoBjeHHoro ¢yHkiued F11, BbIXoJHOe HampsikeHUe JUHEWHO
HapacTaeT [0 IOJIHOTO ceTeBoro. Bpems pasrona aBurartesis onpegenserca ¢yHkuueit F11, a
TOK JiBUTaTeJisl IpPY 3TOM He OrpaHUYMBaeTcs( ycTaBKa orpaHuyeHus Toka F22 He fieficTByeT).

[Tocnie mnosydyeHus koMaHabl “Crtom” VII/J-A HauuHaeT yMeHbIIAThb BbIXOJHOE
HaNpsPKeHWe [0 HEKOTOPOro KOHEYHOTro 3HayeHus, ycTaHaBiuBaeMoro ¢yHkuueir F16 B
TedyeHHe BpeMeHU TocT, ycraHoBieHHoro ¢yHkuuen F12. Ilocie pgocTukeHUsT 3TOrO
HanpsKeHUs JABUraTe b IOJHOCTbIO 06ecTourBaeTcsl. Paboyuii UK/ NpuBesieH Ha pUcyHKe 3.3:
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PucyHok 3.3 PabGounii IMKJI yCKa-0CTaHOBA JIBUraTe sl CIOCOO0M JIMHEMHOTO YBeJIUYEeHUs
HanpsHKEHUs

B) Ecu F7=1, To BbIGpaH crocob nycka c orpaHudeHreM Toka. [Ipu atom criocobe YIII/I-A
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 BpeMd OCTaHOBa.
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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:

B perysisiTope pea/v30BaHbl CJeyIoliUe BU/bl 3alIUT:

A) 3ampTa OT KOPOTKOrO 3aMblKaHUSl peryJjasTopa sBJseTcsd Ay6JUpPOBaHHOW U
obecreyrnBaeTcs ABYMs CIOCOOAMMU: 3JIEKTPOHHBIM U 3alllUTA aBTOMAaTUYECKHUM BBIK/II0YaTeseM
QF1. DJsekTpoHHas 3alMTa peasu3yeTcs NMyTeM ObICTPOW 06pabOTKHM MHUKPOIPOLECCOPOM
CUTHAJIOB, MOCTYNAIMX OT JAAaTYUKOB TOKa. [Ipy MmpeBbIlIEHUHM MTHOBEHHOI'O TOKA 3HA4Y€HHUS
3*lHOM NpPOUCXOJUT CHAATHE YNpPaBJAKILMX MMIYJIbCOB C THPUCTOPOB, a Ha JAUCIJIee
oTOOpaXkaeTcsl COOTBETCTBYWIlee cooblieHHe. B ciyyae HecpabaTbiBaHUSI 3JIEKTPOHHOU
3aluThI( MO MpPUYMHE BHYTPEHHEN HEWCHPAaBHOCTU WM CcOOEe HACTpPOeK) HNPU KOPOTKOM
3aMbIKaHUHM Harpy3Ky 06ecTOYMUT aBTOMaTH4YeCKUH BbiKIoyaTeb QF1.

B) 3amuTa OT Neperpyskd THUPUCTOPOB MpeJHA3HAayeHa [JId  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPHU JJIMTENbHON Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMMHa/IbHOe 3HayeHHe TOKa peryadaropa. 3aliuTa dBjsgeTcd JyOGJUPOBAHHOM U
obecreyrBaeTcsl ABYyMsi CHOCOOAMM: 3JEKTPOHHO M aBTOMAaTHUYeCKUM BbIkarouaTesneM QF1.
Mukponpoleccop HelmpepblBHO U3MepsieT TOKU Harpyskd M HaKallJIUBaeT 3HayeHHe BpeMs-
TOKOBOTO HMHTerpajsia U CpaBHUBAET €ro C YCTAaBKOM, MPHU MpeBbIIIEHHH KOTOPOH CHHUMAET
MMIYJbChbl YIpaBJeHHUs C THUPUCTOPOB U OTOOpa)kaeT Ha JucIJee coobuieHue. PaboTa
perysiaTopa 6J0KMpyeTcs Ha 3 MUHYTBI, IOCJIe Yero OH NepexoJUT pexuM “'oTOBHOCTBL” ecu
nojaHa komanza “Cromn”.

C nomowbto GyHKIMU F23 M0OXXKHO BBIOpATh OBICTPYIO UM MeJJIEHHYIO 3alUTYy ABUraTe .
3aBUCUMOCTHM BpeMeHH cpabaThIBaHUS 3alUThI OT TOKA JABUraTesl NPUBEJEHbI B Tabaule 3.4:

Ta6siuna 3.4 JleficTBUe 3aIUT OT NEPETPY3KU JABUTATEIS

Tok npuratens BpeMs cpabaTbhiBaHUs IPU NTEPETPY3KE, CEK
BricTpad 3amuTa MeasieHHas 3a1iyMTa

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

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

1,5In 90 180

1,25 In 120 300

[T KOppeKTHOM paboThl 3aUlMThl HEOOXOJAMMO NPAaBUJIbHO YCTAHOBUTbH 3HAYeHUE
HOMHMHAJIBHOTO TOKA IBUraTe s NporpaMMupoBanveM ¢pyHKuuu F21( cM.nyHKT 7)

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOPBbIA HENpepbIBHO ONpalIMBaeTcsd MHUKpompoueccopoM. [IpeaesbHas
TeMnepartypa paguatopa - 80 C. Ilocne cpabaTbiBaHMs 3aliuThbl paboTa YCTPOWCTBA
6JIOKMpYeTCs 10 OXJaXKJeHUs pajuaTtopa Ao TeMmnepaTypbl 45 C, mocsie 4ero BbIK/JIOYAIOTCS
BEHTUJIATOPbl OXJAXJeHHUS1 U OJIOK MepexoAuT pexuM “['OTOBHOCTH’, €C/lM OTCYTCTByeT
koMmaHa “Tlyck”.

[) 3auuMTa OT HECUMMETPHUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOU. 3al[UTa MOMeT
ObITh BKJIIOYEHA WM OTKJIYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CeYIOIUX YCIOBUM:
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- cpeHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMHUHAJIBHOTO
ToKa [ HOM peryJsigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/rd4YaeTcs oT Icp 6osee yeMm Ha 15%, 25%, 35% wau
50%( B 3aBMCHUMOCTHU OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BbIXOJHBIX TOKOB MOXKET ObITh 00yC/I0BJIeHA TOBPEXAEHUSMU B JIBUTATEJIE,
0OpbIBOM HArpy304HbIX NPOBO/IOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3KM U TECTUPOBAHHE THPUCTOPOB HAa BHYTpPeHHee
KOPOTKOe 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOM ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HamNpsbKEHUS CUJIOBOM CETH OCYIIECTBJISETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CJAydyae OTCYTCTBHUS OJHOU WJIM HECKOJbKUX $a3 WM B Cjlydae X
“cnunanus”.

3.16 Hactpouku

B perysnsaTope npeycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) H3MeHeHue mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOI'O 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoMm BepxHeM yruy miaTel TPM-ZVEL A5. W3HavasibHO Ha
npeJIprUATHH U3TOTOBUTEJIE YCTAaHOBJIEH MTOPOT cpabaThIBaHMA M0 aMILIUTYe oKoJio 3*IH, rae
[H - HOMHUHaA/JIbHBIMA TOK peryJiATopa. B 3ToM ke JileBOM BepxXxHeM YIJy IJIaThbl UMEKTCA JiBe
KOHTpoJsibHble Touku “K3”. HampsikeHue, M3aMepeHHOe MeXJy 3THMHM TOYKaMHM, OlpejesseT
yCTaBKy cpabaTbiBaHUs 3auuThl o K3. O6bIUHO 3TO HanpshKeHUe cocTaBJisgeT okoJio 2 B. [Ipu
HeOOXOJAUMOCTH YBEJUYUTb 4YYBCTBUTEJBHOCTb CpabaTbIBaHHWA HYXHO 3TO HaIlpsiKeHue
YMEHBIIHUTb, /11 4ero roJIOBKY peryJIMpOBOYHOr0 pe3ucropa R3 Hy»KHO noBopayuBaTh NPOTHUB
4YacoBOW CTpeJsiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBequ4yuTh u
IIOBOpPAYMBaTh roJIoBKy R3 1o yacoBoi cTpesike.

[IpyHUMas pelieHHe 0 HeOOXOJMMOCTH M3MEHEHHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHMUS, CJlelyeT IPUHUMAaTh BO BHUMaHUe:

- IPU HanpsKeHUe yCTaBKU Bbllle 2,5 B 3amyTa MoxeT ObITh MOJHOCTBIO BbIBe/leHa U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cUTyauus, Korja 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOH
3aBOJICKOM HaCTpoOWKe 3alliUThl, MOTOMY 4YTO 3aljUTa cpabaTbiBaeT MO aMIJIMTYLHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYJHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoxeT mpuBeCTH K BBIXOJYy THUPUCTOPOB U3 CTPOS - BeJb OHHU JONYCKAIOT
HEKOTOpoe IpeJieibHOe 3Ha4eHHWe MIHOBEHHOTO TOKa, a 3aBOJCKad HaCTpOMKa Kak pas
npejaycMaTpUBaeT cpabaTbiBaHUe 3aLUThI [/ HENPEBBIIIEHNS 3TOT0 Npe/ie/IbHO-A0NyCTUMOT0
3HayeHUs1. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIaTHOM rapaHTUHWHOM
00CTY>KUBaHUU.

B) IllokasaHusi [JaTYUKOB TOKa. B ciyyae, ecid TOKM, H3MepeHHble (QaKTHYECKHY,
pacxoAsATcs C JaHHbIMU, 0OTOOpakaeMbIMHU Ha JJUCILJIEE, MOXKHO IPOU3BECTU UX MOACTPOUKY. [
NO/ICTPOMKM MOKa3aHUM AATYMKOB TOKA CAYXKAT peryJMpoBouHble pe3ucTopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaeTr 3a
NOoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsT 0 HEOOXOJUMOCTH HACTPOWMKU MOKA3aHUHM JATUUMKOB TOKa CAefyeT
VMMeTb B BUAY cleaywolive GakTopbl:

- JaTYMKU TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
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JlaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUU TOKA, TOKAa3aHUs BXOAAT B HOPMY;

- JUIS UW3MepeHHUs TOKa HYXHO HCIOJIb30BaTh KJELlM, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe TOoKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHue). Kiemu, He usMmepsiomue TRUE RMS, MoxxkHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaThb NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30oBaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OoT HOMHHAJIbHOTO TOKA PeryJsaTopa;

- HeBepHasl HacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe W He0OOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE MJIM CIULIKOM MeJJIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKas3aTb B 0OeClJIaTHOM TapaHTHHHOM
006CTY>KUBaHUU.

[Ipy npoBeseHUH onepanydil MNOACTPOMKHA NOKAa3aHUKW Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUupyeMyto BeJIJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIY yIpaBJIeHUsl.

3.17 Wcnosib30BaHUE KHONKHU “ABapriiHOe OTKIOYeHHEe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPY3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpo30¥ KM3HHU [lepCoHa/Ia UM Iop4Yer UMyL1ecTBa.

KHonka uMeeT pUKcaluio CBOEro MoJa0KeHUs.

B wmogensax VYIIIA-A Ha 11 kBT npyv HaKaTUM 3TOM KHONKU pa3pbliBaeTcsd Ielb
BCIIOMOraTeJIbHOT'0 MUTAHMUS, NMPU 3TOM IJAThl yIpaBJeHHUs 006eCTOYMUBAIOTCS W UMMYJIbChI
ynpaBJieHUs] Ha THPUCTOPBI He MOJAl0TCH.

Jns mopeneit YIIII/J-A ot 15 KBT u Bblillle TpU HAXKATHU KHOIKU MOJAETCS HANpsDKEHUe Ha
MeXaHHW3M He3aBHCUMOIO pacLenuTesss CUJI0BOTO aBTOMAaTa, KOTOPBIM OTK/IIOYaeTcsd U
06ecTo4YMBaeT HarpysKy.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 bnok cooTBeTCTBYeT [JeWCTBywUMM TpeboBaHusM “llpaBun  ycTpoucTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteseii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboThbl YCTpPOWCTBA MCHOJB3yeTCsl OMAacHOe JJis >KU3HU HamnpsbkeHue. [lpu
YCTAaHOBKe 6JI0OKa Ha OO'bEKTe, a TAaKXe MPU YCTPAaHEHUH HEUCIPABHOCTEH U TEXHUYECKOM
06C/1y>KMBaHUHY HEOOX0IUMO OTKJIYUTD OJIOK U NOJKJ/II0YaeMble yCTPONUCTBA OT CETH.

4.3 He pomnyckaeTcsl momnajaHue BJard Ha KOHTAKTbl KJIEMMHHUKOB M BHYTPEHHIOIO YacTh
mkada. 3amnpeniaeTcss MCIOJb30BaHMe OJIOKA B arpecCMBHBIX CpeflaXx C COJep’KaHUeM B
atrMocdepe KUCJIOT, llesIouel, Maces U T. II.

4.4 Tloakaro4deHUe, peryJupoBKa M TeXHUYECKOoe OOCayKMBaHUe 0JI0Ka JOJKHBI
IPOM3BOJUTHCH TOJIbKO KBaJIMQULUPOBAHHBIMHU CIeNUaJMCTaM{, U3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.
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4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUs «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK INOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 Jlng 3alUThI 06CTy>KHMBAIOIIEro epcoHasta 6JI0K J0/PKeH ObITh 3a3eMJIEH.

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

4.8 Eciu cayvyaliHas nmojaya HalpspkeHHe Ha Harpys3Ky NpefcCTaBseT ONAacHOCTb [
nepcoHasa WJM 00OOpy/l0BaHHUS, TO OJIOK HEOOXOJUMO NOJKJIKYaTh Yepe3 MpepbliBaTesb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKWCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXO/ZY.

4.10 Pabora O6Ji0Ka CONPOBOXKAAETCSA BblAeseHUeM Temaa. /[y mnpeoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa He06X04MMO:

A) ycTraHaB/IMBaTh 6JIOK Ha HETOPIOUYIO TOBEPXHOCTh;

B) HejomycTHMMO ycCTaHaBJMBaThb O6JIOK B IJIOXO BEHTUJIMUPYEMBIX MeCTax M MecTaxX C
BBICOKOU TeMIlepaTypoOr OKpPY>Karolllel cpesibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieyuTh He MeHee 100 MM cCBOGOJHOTO NIPOCTPAHCTBA
110 NepuMeTpy 6JI0Ka.

5. MoHTaxx Ha 06'beKTe.
5.1 CiiefyeT yCTaHOBUTD 6JIOK Ha LITATHOE MECTO U HA/IEKHO 3aKPENUTD €TO.
5.2 3azeMsiUThb 6JIOK B COOTBETCTBHUE C TpeboBaHuAMH [1Y3.

5.2 [Ipok/iaApIBalOTCS JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlOLLeN CeThIo,
JIBUraTesieM, yCTPOMCTBAMHU YIIpaBJIeHHUS.

5.3 CeyeHne CUIOBBIX IPOBO/JOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KH.

54 llenu aad MOJA4YM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX Ha[eXHbIM KOHTAKT C
KJIEMMHHKOM 0JI0Ka , [IJIs1 Y4ero peKOMeH/IyeTCsl UX KOHI[bl TIATEe/JbHO 3a4UCTUTb U 00JYAUTh
WJIK ONPEeCCOBaThb B CTAHTAPTHbIE HAKOHEYHUKH, T'UJb3bl, KJ1eMMbl. [lo/icoelMHeHe TPOBO/IOB
OCYIIeCTBJISIETCS MO BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCA IO CXEMaM,
NpYBeeHHbIM B [IpunoxeHuu A.
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5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
WCIIPaBHBIM UHCTPYMEHT.
6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyole JeCTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KH peKOMeHJyeTcCd MOAKJ/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 BT;

be3 mNOAK/IIOYEHHOW HArpy3kd HEBO3MOXHO CcJesaTb BbIBOJ, O IPAaBUJIbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) nogath HampsikeHUe Ha GJIOK, IPU 3TOM BCe CBETOAMO/Ibl HAa Nepe/iHEeN naHes u Kada
JLOJDKHBI KPaTKOBPEMEHHO 3aropeThbCs U MOracHyTh, Ha Jucljiee B TedeHUe 10 ceKyHJ J0JKHA
0TOOpPa3sUTbCA HAJANMUCh TeKyllled Mojeau 6Ji0Ka M BKJIKYAKTCA BEHTUJIATOPbI OXJIaXKAEHHUS.
Janee Ha paucniee oToOpa3UThbCAd HaANWCh ‘T'OTOBHOCTH”. ITO O3HA4YaeT, 4TO OJIOK TOTOB K
paboTe ¥ NpPOrpaMMHPOBAHMUIO.

6.2 [lo yMmosiuaHUlO, 6JI0K MMeeT HACTpPOMKy mojauu koMaHg “llyck” u “Cton” mecTHO
KHOMKAaMH C JiMleBoM maHead. Haxkmute kHomkamu “Ilyck”. Y6eauTecb HmpU 3TOM, YTO Ha
NOJK/IIOYEeHHONW Harpy3ke( JlaMmax HaKaJIMBaHHWs) W3MeHsIeTCsl HaNpshKeHWe B Ipejfesax OT
HA4YaJIbHOTO 3HAYEeHHUS /10 TOJIHOT'O CETEBOTO.

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.

16



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

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 9pa6aTMBaH?epenenponquanTanrwpexoaeBpemHM
['0OTOBHOCTBH

2 PAEOTA Epa6aT%BaHHepenenponquuHTanrwpexoaeBpeMHM
Pa6oTa

3 ABAPUS 9pa6aTgPaHHepenenponquanTanrwpexoaeBpemHM
ABapusg

4 KOHEI] IIYCKA Pesie wucnosb3yerca IS BKJIOYEHUS OOGXOJHOTO

KOHTAKTOpa (6ainaca)

OnpegensieT ycJoBHe cpabaThbIBaHUs 2-T0 NIPOTPaMMUPYEMOTO peJie

3HayeHHe Hagnucek [TosicHeHue
0 OTKJIIOYEHO Pesie HEaKTHBHO BO BCeX peXMMax paboThl
1 cnrnan FOTOB Epa6aTblBaH1;1e peJie IPOUCXOAUT IIPU Nlepexo/ie B peKUM
['0TOBHOCTB
F5 2-e pesie ) curnat PABOTA CpabaTbiBaHUe peJie IPOUCXOJUT NIPU Nlepexo/ie B PeKUM
“PaboTa”
3 cnrtan ABAPYS Epa6aTMBaHHepenenponquuHTanrwpexoaeBpeMHM
ABapus”
4 KOHEI] TYCKA Peje HCTOJIb3YETCA AN BK/IOYEHUS 06x0AHOTO
KOHTaKTopa (6aiinaca)
OnpepenseT ycaoBHe cpabaTbiBaHUs 3-T0 IPOrPaMMHUPYEMOT0 peJie
3HavyeHUe Hagnucek [losicHeHue
0 OTKJIIOYEHO Pesie HEaKTHBHO BO BCeX peMMax paboThl
1 cnrtan FOTOB CpabaTbiBaHUe peJie IPOUCXOJUT NIPU Nlepexo/ie B PeKUM
“T'oToBHOCTB”
F6 3-e pese 9 curtan PABOTA CpabaTbiBaHUe peJsie IPOUCXOJUT NPU NIEPeXo/ie B pexKuM
“PaboTa”
3 cnraan ABAPUS CpabaTbiBaHUe peJie IPOUCXOJUT NPU NIePeXo/ie B pexKUM
“ABapus”
4 KOHEI| I1YCKA Peje uCro/b3yeTcs  ANA  BKJIOYEHHd 06x0AHOTO
KOHTAKTOpa (6aiinaca)
OnpepenseT cnoco6 Nycka ABUraTes
3HayeHHe Hagnucek [TosicHeHue
F7 croco6 nycka 0 ¢.HanpskeHusa | Cnoco6 mycka C JIMHEMHBIM yBeJMYeHUEM BbIXOJHOIO
HanpsbKeHus
1 orpanudenue | | Cmocob nmycka c orpaHM4YeHHeM TOKa JIBUraTesis
F11 IIABH. TyCK Bpemsa 1muaBHOro nmycka IIpu nycke Cnoco6oM  JINHEHHOTO yBeJIM4eHus
HanpsikeHus (F7=0). /luana3ox 3HaueHut ¢yHkuuu ot 3 a0 50 cek c marom 1 cek
F12 IJIaBH. BbIKJ. | BpeMsi miaBHOro octaHoBa. /luanasoH 3HauyeHud dyHkiuu oT 3 g0 50 cek c marom 1 cek
HavanpHoe HamnpsokeHHe, MoJlaBaeMoe Ha OOMOTKM JBUrartesis, NpH NycKe CHOCO6G0M
F15 | H.HanpsbkeHue | MHeHHOro yBesnuveHusi HanpspkeHUsi(F7=0) B % oT mosiHOro ceteBoro. /JuanasoH
3HayeHHUH QpyHkuuu oT 0% 10 50% c marom 0,5%
KoHeuHoe HamnpsbxeHue, 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 HOMMH. TOK OnpejfesnisieT HOMUMHAJ/IBHBIM TOK JBUTaTeJIs B aMIepax
F22 HyCK. TOK OnpefensieT BeJMYUHY MaKCUMaJbHOU KPaTHOCTH MyCKOBOTO TOKA MpH MycKe Croco6oMm
c orpanuyeHueM Toka( F7=1). /luana3on 3HaueHu#t ot 1,0 In 10 4,5 In
OnpefensgeT TUN 3alUTHI BUTaTe s OT IeperpysKu
F23 THI 3aLUThI 0 6bIcTpas 6bIcTpas 3amuTa AsuraTtess( cM. [IyHkT 3.15)
1 MeJJIeHHast MepsneHHas 3aniuTa ( cM. [lyHkT 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 QF2,
NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTaKTax aBTomMaTa QF2

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
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9. TexHHM4YeCKOe 00CIyKUBaHUEe

9.1 TexHHUYecKoe 06C/IyKMBaHUe YCTPONUCTBA NPOU3BOUTCS HE pexke 0JHOTO pas3a B LIECThb
MecsLeB U BKIIOYAeT B cebd:

A) KOHTpOJIb KpernJieHus 6J10Ka

B) KOHTpPOJIb 3JIEKTPHUYECKUX COEJMHEHUH, MOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/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 MOLHOCTh;

[') cTeneHb 3alIUTHI KOPIYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHuUs.

11 YnakoBKa 6J10Ka
11.1 YnakoBKa 6J10Ka NPOM3BOAUTCA B KAPTOHHY0 KOPOOKY UJIU JlepEBAHHBIN ALIUK.
12 TpaHcnopTUpOBaHHE U XpPaHEHUE

12.1 BJIOK XpaHUTb B 3aKPbITHIX MOMEIIEHUSX B KAPTOHHBIX KOPOOKAX WJIM JiepeBSIHHBIX
SIIUKAX MPU CJIEAYIONIUX YCIOBUSX:

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

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu Temnepatype 35 C.

Bo3yx B NOMeLeHUU He J0J/DKEeH COZepaThb MbLIM, MTapOB KUCAOT U ILeJIoYel, a Takxke
ra3os, BbI3bIBaIOIIUX KOPPO3HUIO.

12.2 Bsiok B ylmakoBKe TpaHCIOPTUPOBATb NpuU TeMmmepaType oT -25 go +55 C wu
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temnepartype 35 C.

12.3 TpaHcnopTUpOBaHHWe [JOMyCKaeTCd BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHHe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

13 KoMILJIEKTHOCTb

VIIIIZ-A oo e e e e e e s 1 .
PYKOBO/ZCTBO MO 3KCIIYATALLMHU ..evvereeeneensreennneeeneens 1wt

|1 =00 1 (0] s PP 1wt
KUTFOUH ...ttt e e e s 2 T
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14 TapaHTHIiHbIE 06513aTEe/IbCTBA

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

14.2 B cnyyae BbIxoJa 6J10Ka U3 CTPOSI B TeUEHUE TAaPpaHTUHHOTO CpOKa MPHU COOJIIOAEHUU
N0JIb30BaTeJIeM YCJOBUM 3JKCIJIyaTalldy, TPaHCIOPTUPOBAaHUSA, XpaHEHUd M MOHTaXa
M3TOTOBUTEJIb 00513yeTCs OCYLeCTBUTD €ro 6eClIaTHbIA PEMOHT UJIK 3aMEHY.

14.3 B ciyyae HEO6XOAMMOCTH TAapaHTUHMHOTO U NMOCTTapaHTUHHOTO peMOHTA MPOAYKIUHU
N0JIb30BaTeJib MOXKET 00pPaTUThCS MO afipecy, yKasaHHOMY cailTe komnaHuu: https://zvezda-

el.ru/

23



"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
YIIA-A-15 360 390 414 560 525 | 174 | Boatel M8 16
YIIIA-A-22 480 516 546 720 680 | 194 | Boatet M10 22
YII/J-A-30 480 516 546 720 680 | 194 | Boatet M10 24
YIIA-A-37 480 516 546 720 680 | 194 | Boatet M10 26
YII/J-A-45 560 602 638 840 790 | 194 | boatet M12 33
YII/A-A-55 560 602 638 840 790 | 194 | boatet M12 36
YIIA-A-75 760 802 838 | 1000 950 | 222 | Boatbl M12 48
YIIA-A-90 760 802 838 | 1000 950 | 222 | BoaTtsl M12 50
YIIA-A-110 760 802 838 | 1000 950 | 222 | BoaTtbl M12 55
YIIA-A-132 760 802 838 | 1000 950 | 222 | Boatel M12 60
YIIIA-A-160 760 802 838 | 1300* | 1250 | 282 | Boatet M12 75
YIIA-A-200 760 802 838 | 1300* | 1250 | 282 | BoaTet M12 85

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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