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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalldh UM OO6CAyKMBaHUS OJHOPA3HOTO THUPUCTOPHOIO peryJsTopa
MOIIHOCTHU € QYHKIHENH CTabUIM3alUH, UMeHyeMoro jaaJjee mno tekcty “TPM-1-C”, “peryasartop”
WM “YCTPOUCTBO”.

1. Ha3HauyeHUe

1.1 PerynsiTop npefHasHadeH JJis peryJMpOBaHUsA NepeMeHHOro HallpsKeHHS B CeTAX
220/380 B 50 I';, Ha aKTUBHOW W aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJaMHu:

A) $a30BbIM, TO eCTh U3BMEHEHUEM YTJIa 33/I€P>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTon0M npomnycka Nepuo/ioB.

PerynaTtop Hesb3d HWCNOJNb30BaThb /I 3JEeKTPONUTAHUA NPUOOPOB, COZAEpKALUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyZoBaHHe U T.A.). JTO MOXXeT NPUBECTU K BBIXOAY U3 CTPOsl KaK peryjadaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpy3ska K pery/asaTopy nNoAkJ/Jr4aeTcs o oJHOpa3HOU cxeMe.

1.3 PeryssiTop MOXXeT NPUMEHSATbHCS KakK JJisl PyYHOr0 ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHa3HayeHbl KHONKHM U IepeMeHHbIM pe3nuCTOp Ha
nepefHel mnaHeau 1mKada, TaK M [JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTtHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

KoMaHay pa3pelienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHasa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJSeTCS MyTeM
NpOrpaMMHPOBAHUSI.

1.4 PerynATop sABJAeTCd MHUKPONPOLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.6 PerysnsTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHWHE 3a/alolero
CUTHaJla, TOKaxX Harpy3kKH, peXMMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLLIKOOK.

1.7 PeryniaTop MMeeT LIMPOKUN KOMIJIEKC 3AIUT U aBTOJUATHOCTUKH, 00eCTeYnBAIIIUX
HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTENA
0 BO3HHUKAKIIUX HEUCITPABHOCTSX U UX YIPEXK/JeHHUE.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapaktepuctuku TPM-1-C

KosinuectBo ¢das 1
CeTb 198-242 B, 342/418 B, 50 I'y
Cxema NOJKJIYEHHUS HATrPY3KH onHodaszHas
Hasimyue BCTpOEHHOI0 aBTOMaTU4Y€CKOro Jla
BBIKJIIOYaTeJ I
Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUO0B

BcrnoMoraresibHOe MUTaHKE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50Ty

Mo1HOCTb NOTPe6EeHUS CUCTEMBI
ynpaBJieHUsl

20 BA

HoMuHa/NbHBIN TOK HAarpy3KH

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
nepeMeHHbIN pe3UCTOP, KHONKHY MaHe x
ynpaBJieHUs

Bxoz ynpaBiieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA /91 OM

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kugako-kpucraminyecku MHAUKATOp 32-
CMMBOJIbHBIH, 2 cCBeTOAHOAA

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMMupyeMsbix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”

3amuTHbIEe QYHKIUU

KopoTkoe 3aMblkaHHe B Harpy3ke
[leperpy3ska TUPpUCTOPOB
[leperpeB paguaropa

KOpOTKoe 3daMbIKaHHWE TUPHUCTOPOB
KOHTpOJI]) HaJIWYHA HAlIpAXKEHUA CETHU

[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE
cpeAHeKBaJpaTUYHOE 3HAYeHHe)

1

2

3.

4. KoHTpOJIb NOJKJIIOYEHUS HArPy3KH
5

6.

=1,

5I0-10cek, [=1,251n-30cexk, [=1,1 11 -
1 MuH

[Topor cpabaTbhIBaHHUA 3aLUThI OT KOPOTKOTO
3aMblKaHUsI( aMIIMTYHOE 3HaYeHUe)

[>=3In

To4yHOCTb cTa6GUIU3ALMU IEHCTBYIOIIUX
CpelHEKBIpaTUYHbIX 3HAYEHU N BBIXOHBIX
apaMeTpoB

HanpspkeHue u Tok - 2%,
MOIIHOCTB — 4%

BpeMs cTabuinsanuy Toka IpU CKavyke
Hanpsi>KeHUs CeTH UK Harpy3ku Ha 10% B
pexxuMe cTabUIN3aL MU TOKA, HANPSXKEeHUs

WJIM MOILHOCTH

2..3 cexk
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CTeneHpb 3alUILLEHHOCTH P41
OxnaxaeHue NPUHYAUTEJNbHOE
TeMmnepaTypa oKpyKarwlleun cpesbl 0.40C
OTHOcHTeNIbHAs BJAAKHOCTb BO3yXa 0..90% 6e3 KOHJieHcaTa ( Cyxoe OMellleHUe)
2,5 kB Mex/y maccu, CUJIOBOH IIeNbl0 U
N3onsanusa
yIpaBAsALUMAMHU LensaMU
PexxuM paboThl JauTtenbnbil, [1B = 100%
Cpok akcmiyaTayuu He meHee 10 JieT
["apaHTHA 12 mecsAueB

2.2 Peryndarop npefHa3HayeH /JJ1d 9KCIJIyaTalluY B C/1e[y0LIMX YCI0BUAX:

A) 3aKpbIThle B3pbIBO6e30IacHble IOMelleHHs 6e3 arpecCMBHBIX 1apOB U ra3oB;

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

B) BepxHUi1 IpeJies1 OTHOCUTEILHOM BJIQXKHOCTH BO3/yxa He 6oJiee 90 % 6e3 KOHeHcaluu
BJIary;

[') atmocdepHoe faBieHue ot 84 o 106,7 klla;

) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3/ieMCTBUSA NPSAMBIX COJTHEYHBIX JIydel U APYTrUX UCTOYHUMKOB HarpeBa;

2K) oTcyTcTBHE BUOpaL My U yAAPOB.

3. YCTpOMCTBO U NPUHLMN AEHCTBUS

3.1 BHyTpeHHee YCTPOUCTBO.
BHelHMY BU/, pery/iTopa npeAcTaBjeH Ha pucyHke 3.1:

PucyHok 3.1 BHemiHu# Bu/ peryssatopa

Ha nvneBo#t maHe M pa3MelalTcs 31eMeHThl UHAMKALMY U YIIpaBJIeHUS:
A) cBeToauof “Pabora”;

B) cBeToauon “ABapus”

B) Tym6aep “PaboTa”;
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[') KU AKO-KpUCTA/INYeCKUH UHAUKATOD;

) kaonku “Ilp.”, “®@”, ”>", "<” nis nporpaMMUpOBaHUs U yIIpaBJIeHUS;
E) py4ka BCTpOEHHOI0 IepeMeHHOro pe3ucTopa;

2K) kHOoTnKa aBapuIHOTO OCTAaHOBA.

BHyTpH mikada pasMelanTcs:

A) knemMmHuku XT1 u XT2

B) THpUCTOpHBIN MOAYJIb;

B) paauaTop oxsnaxjeHus;

[') maaTel cucTeMbl yIpaBJeHHUS;

/1) aBTOMaTH4YeCcKUU BbiK/oYaTe b QF1 3a1UThI Lienel ynpaBJieHus;

E) naTuyuk Toka

Ha 6okoBo¥ naHesv mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B KaudecTBe peryJupymoLero 3JeMeHTa B YCTPOWCTBE HCIOJb3yeTCd TUPUCTOPHBIN
MO/JYJ1b, KOTOPBIM COAEPXXKUT JBa TUPUCTOPA, COeMHEHHBIX [10 BCTPEeYHO-NIapaJl/ieJIbHON cxeMe.
[InTaiee HanpspkeHHe MOJKJIIOYAeTCAd K KOHTAakTaM KjaeMMHMKa XT1, menu Harpyskd -
KOHTaKTaM kJeMMHMKa XT2. Ha JsMneBod NaHenu pasMelleHbl 3JIeMEHTbl WHJMKALHUU U
ynpaBJieHUd. BHemHre npoBoja ¥ Kabesu [ NOAKJYEHUS HANPSXKeHUS CeTH, Harpy3KU U
1enel ynpasjeHUst BBOAATCA B IKaQ ¢ HWXKHeH CTOpoHBI. lleny ynpaB/ieHUs U CUTHAJIW3aLUU
NOJK/I0YAITCA K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHMUS.

PexxyMbl paboOThHL.

PerysisaTop B /11060l MOMEHT HaXOAMUTCA B OJHOM U3 PEXHUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3ToM pexuMe HUMIYyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XHUJAaeT KoMaH/Abl “Pab6ora” wam
“[IlporpaMMUpoBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX MNEpeXOJUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOope B IMepBOH CTpOKe
oToOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

“Pabora”

B 3TOT pexXuM peryasTop nepexoAuT NpU HAJIMYUM KOMaH/Ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPHI MOJAKTCS YIPABJSIOINE UMIYJIbChI, HA
Harpy3ke NpUCYTCTBYeT HanpshkeHue. Ha MHAMKaTOpe oToGpakaeTcs
TeKylllee 3HaYyeHHWe CUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBjieHus: kKoMmaHbl “CTon” peryssiTop TMNepPeXojUT B PEXKUM
“T'oTOBHOCTB".

“ABapus”

B 3TOT pexuM peryssiTop nepexoAyuT MPHU PEerucTpaluu KaKou-au60
aBapuHHOM cuTyauuu. UMy ibcbl ynpaBJieHUs Ha CUJIOBble TUPUCTOPHI
He MO0JIaloTCsA. YCTPOWCTBO He pearupyeT Ha KomaHay “Pab6ota” o
JIMKBUJALMK aBapUUHOU cuTyanuu. [locse perucrpanmuu OTCYyTCTBUS
aBapUMHOMN CUTyalUU PEryJsTOp MOXET aBTOMAaTUYECKH NMeperTH B
pexxuM “PaboTa” nau “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTYAILlUH U 3alIPOrPAaMMHUPOBAHHBIX HACTPOEK.
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Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSIAs HaAIKUCh

“[IporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYeHUH MNpPOrpaMMUpPYeMbIX
napamMeTpoOB M COXpaHEHUs MX B NaMATH MHUKpomnpoueccopa. UTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nepeaHel naHenu. Takxke B pexkuM "[IporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky ‘llporp.” B nepBble 10 cekyHz nocie
NO/Jauu NUTAHUA [JI CHUCTeMbl ymnpaBjeHUs( Korja Ha JHUCILIee
O0TOOpaXkaeTcsl Ha3BaHUe TeKylleld MOJie/Iy pery/saTopa).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mepBoi cTpoke HWHAMKATOpa OTOOpa)kaeTcs HOMEP W Ha3BaHHUeE
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
HOsICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPYKTUBHO pery/iATOp BbINOJHEH B BHUJEe MeTa//INUeCKOro HaBecHoro mkada. Ha
nepejiHel aHeJ M UMEIOTCA OpraHbl YIIpaBJeHUs U UHAUKALUY, lepedrceHHble B Tabuune 3.2

Tabsauua 3.2 3;1eMeHTHI yIIpaBJeH!sl ¥ MHAUMKALUKY peryasaTopa

OpraH ynpassieHus uiu | HasanaueHue

HHANKALUU

KsiemMmHadg kosioaka XT1 | [l noAKIIOYEeHUs MATAIOILET 0 HANIPSHXKEHUS

KsiemMmHadg kosioaka XT2 | i noAKJIKYEHUS Lielled Harpy3Ku

ABTOMaTHUYeCKUH
BhIKJIO4aTe b QF1

3amuTa nemneu ynpaBJjeHus

Ceetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kuakokpucrannumyeckuit | OTo6pakaeT TeKyliue JaHHble, pPeXHUM paboThbl, 3HAYEHUS

MHJUKATOP

IpOrpaMMHUpyeMbIX yCTAaBOK

[lepeMeHHbIH pe3ucTop | YnpaBJieHHUe BbIXOJHOM MOLHOCTbIO B PyYHOM peXHUMe

“YupaBsenue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “IIporp”

Jl1s1 BX0Jla/BbIX0/1a B PEXKUM POrpaMMUPOBaHUs

Jis BbiOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

Kromia "®" 3HAYEHMUs
KHomnka “>”" Jl/1s yBesInyeHUs1 3HaYyeHUs POrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

KHonka “ABapuiiHoe

OTKJItOYeHue”

Z[J'[H HeMeOJIEHHOT O CHATHUA BbIXOAHOI'O HallpAXEHHWA IpPHU
BO3HHWKHOBEHHWH aBapHﬁHOﬁ CUTYaAlUH.

3.4 HasHayeHHe Kj1eMM KjJeMMHbIX Kosogok XT1, XT2, X1 u X4 npuBezneHo B Tabsule 3.3.

KnemMHuble kostoaku X1 v X4 pa3MelaroTcd Ha Iji1aTe yrnpaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK
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Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI
XT1 1 A Jnsi coenHeHus ¢ $a30i CUIOBOr0 HANPsHKeHHUsI
XT1 2 N/B st coeiuHeHUs co BTOpoH $a30il CUI0BOI0 HaNPsXKEHUS
WM HYJIEM
XT1 3 L1 Jlnsi coefHEHMS C HArPY3KOH
XT1 4 L2 Jlnsi coefHEHMS C HArPY3KOH
X1 1 3B Hanpsixkenue 3 B 1 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jg nogauu aHasorosoro curdaza 0..10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BBIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6mu# fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl
X1 6 Ay Jl1d o a4y CUrHasia JYMCTaHIMOHHOIO yIIpaBJIeHUs
X1 7 GND O61mui
X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpPyeMOro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTbINA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJje
X4 5 po
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPYeEMOTro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTbINA KOHTAKT 3-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJe
X4 8 p3
X4 9 H3 P3 ;I;)J}ljel\’laﬂbHO-BaMKHYTbII/I KOHTAKT 3-ro NIporpaMMHpyeMoro

3.5 Br160p croco6a nojauyu KOMaH/
KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — IIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B

noJioxkeHue “Bki1”, MM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOH KoJioku X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsiofku X1, 03HavyaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHS] OCYLLeCTBJISETCS
nporpaMmMupoBaHueM GyHKuuU F1( cM. myHKT 7).

3.6 Bbi60p 3agaro1iero curgaJjaa
YnpaBasiTb YpOBHEM BbIXOJHOTO HAMPSDKEHUS] PEryJasaTopa MOXHO MECTHO WU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIIPaBJIATh:

“w._n” o _n o _n”

A) kHomkamu “>” m “<”. HaxkaThe W yJepkaHUe KHONKU “>" yBeJIMYMBaeT 3HAYeHUe

o _»n

3a/laloliero CMraaJjia, a HaXaTue U yaepXXaHue KHOIIKHM < — YMEHbIIIaeT;




"3Bezna InekTpoHuka” www.zvezda-el.ru

B) BCTpoeHHBIM INepeMeHHBIM pe3ucTOpoM. HaxoxJeHHe DUCKM DPY4YKH IepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

J11  AYMCTAaHLMOHHOTO YIpaBJeHUs B KayecTBe VIPABJAKIIUX CUTCHAJIOB MOTYT
NPUMEHAThCH:

A) ctaHzapTHBIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHZapTHBIN CUTHAJ aHAJIOTOBBIH 4...20 MA.

[') BHeLIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

lleny ynpaB/jeHUs TMOJK/IYAIOTCA B COOTBETCTBUM CO CXeMaMM NOAKJIIOYeHUs (
npuoxeHve A) u Tabauued 3.3. Bpibop uCNoOJb3yeMOro CUrHajJa OCYILIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JlMCIlJlee B IpPOLEHTax OT MaKcHMaJbHOro, HanpuMmep U3=50%, P3=25%. B pexunmax
CTabW/IM3alMU CUTHaJ 33a/JlaHusl OTOOpa)kaeTcsl B COOTBETCTBYIOLIMX BbIOPAHHOMY DPeXUMY
bu3nveckMx BeJMYMHAX, HANpUMep, B pexuMe cTabuausauuud Toka [3=28 A, B pexume
cTabuausanuu HanpsikeHus U3=150 B, B pexxuMe cTrabuinsanuu MoiHocTH P3=26,5 KBT.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBesieHue perysifTopa Mocje NpoBaja CUJIOBOTO WKW BCIIOMOTATEJNbHOTO HaNpsKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TNOBTOPHOro BKJIW4YeHUs F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIW4YeHUe. Eciu mnpoBan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHb, €C/IM 60Jibllle JIBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaTH4yecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCS cooblieHue 06 ouMbke. B TakoM MOJIOKEHUU PeryJssiTop 3a6JOKMPOBAH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHy “Cton”, moce
4yero peryJsiTop nepeijer B pexxuM “'oTOBHOCTB”.

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

HanpsxeHwe cetn

- T
Komanga “Pabota”

- T
BeixogHoe Hanpsxenwe, F3=0

-
BeixogHoe HanpaxeHwne, F3=1

- T
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Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bri60 HKLIMK IPOrpaMMHUDPYEMBIX peJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHS BbIBeJleHbl KOHTAKThbl Tpex
NporpaMMHpPyeMMbIX peJie. B 3aBUcCHMOCTU OT 3HaYeHUM PyHKUUN F4-F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIM BbIMOJHATH QYHKIHMI0 CHTHAJIN3aTOpa CJeAYIOLUX COOBITUM:

A) Perynstop HaxoAuTcs B pexkxuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PaboTa”;

B) Perynsitop HaxoauTcs B pexkuMe “ABapus”.

KoHTaKThI MporpaMMUPYEMOro peJsie MOT'yT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.9 Bri6op crioco6a peryJaMpoBaHust

BbIx0o/lHO€e HalpshKeHUe PeryyisiTopa MOXKeT PeryJaupoBaThcs ABYMs crocobaMu: ¢pa3oBbIM
Y MpPOMyCcKOM nepuozioB. bosiee moapo6HO 06a cnocob6a paccMoTpeHbl HHXe. Bbibop crocoba
peryJMpoBaHUs OCYyILeCTBJISIeTCA IporpaMMupoBaHueM GyHKIMHU F7( cM. yHKT 7).

3.10 ®a30BbIA METO PErYJIUPOBAHUA

BrixogHOe Hampsi>KeHWe peryJupyeTcs 3a CUyeT HW3MEeHEHHUS BpeMeHM 3aJep KKU
oTtnupaHus T3 cuoBbIX TUPUCTOPOB . PopMa BBIXOJHOI0 HANpsKEeHHS MOKa3aHa Ha PHUCYHKe
3.3:

A UH

T3 13 13

PucyHnok 3.3 BbixojHoe Hanpsi»keHue py $pa30BOM Ccriocobe peryaupoBaHUs

JlocToMHCTBa MeToa:

A) noaxoAuUT AJ11 aKTUBHOW U aKTUBHO-UHAYKTUBHOU HArpy3ok ( cos ¢ >0,2);

B) noAXoAUT A/ peryJiMpoBaHusl TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHSA
SIPKOCTH CBeYeHHs JIaMII HaKa/IMBaHUS;

B) no3BoJisieT yMEHBUIUTD MYCKOBBIE TOKU;

HepocraTku MeToja:

A) BHOCUT rapMOHHYECKHE UCKAXKEHUS HANIPSKEHUs CETH;

B) noTtpeb6/ieHre peakTHBHON MOLHOCTH, IOHMXKEHUE COS (p CETH.

Pa6ouuii nuk/a npu ¢pa3zoBoM peryJMpoBaHUM NPe/CTaB/IeH HUXKE Ha PUCYHKe 3.4:

10
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A UBbix
100%
Max —m — — — — — —
T < R— SN
T
0 L
Tnyck TexHoNnorM4ecKkMn UnKn Tebikn
100% — — — — — — —
Curnan sagaHws
T
0 o
Komanpa “"Pabota”
T
0 o

PucyHok 3.4 Pabouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne momaur koMmaHAbl “Pabota” B TeuyeHue BpeMeHM THycK BbIXOJHOE HamMpsiKeHUeE
IJIABHO YBEeJIMYMBAETCS OT MHUHUMaJIbHOIO 3HaueHHs Min 0 3aJaHHOTO YPOBHSA. ITOT y4acTOK
Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPsKEHUE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B JMana3oHe MexJy 3HadeHMaAMH Min v Max, a 3aTeM nocje nojayu
koMaH/ibl “CTon”, BBIXOJHOE HANpPSXKEHUE IJIABHO YMEHBILAETCSl B Te4YeHHWe BpeMeHHU TBBIKJ 0
MUHUMAaJIbHOT'O YPOBHSI( [IJIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06ecTOYHMBAETCH.

3.10.1 [I1aBHBIX NYCK U NJIABHOE BBIKJIKYEHHEe

[IpuMmeHeHUe (YHKUMN MJAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIT NpPeJoTBPaTUTh
CKAUYKMU HaNpsiXKeHUsl CeTH, 00yCJI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKXkKe
YMEHbIIUTh MyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpefesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10.2 Boi6op perysimpyeMoro BbIXOJHOT0 TapaMeTpa

B kavecTBe peryjiupyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MoiiHOCTh P. Eciim B KayecTBe BBIXOJHOrO MapaMeTpa BbIOpaHO HampsbkeHue U, To
JIEACTByIOlllee 3HAueHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAIy
3aJlaHusA( NpU yCJIOBUM, YTO HANpsKEHUE CEeTH CUHYCOWJAJIbHO, Harpy3ka JIMHeWHass U UMeeT
aKTHUBHBIM XapakTep), a MOLIHOCTb, BblAejsieMass B Harpyske, HeJMHEHHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOIIHOCTb P, To
BbIXO/IHAs MOILHOCTb NMpPHU TeX e YCJOBUAX NMPSAMO NPONOPLMOHAJbHA CUTHAMLY 3aJlaHUs. JTU
3aBUCHMMOCTU TMpPUBEJAEHBI B Tabuule 3.4.

11
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Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpSXKEHUS Y MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHud

BbI6paHHbIN BBIXOAHOW NapaMeTp

Hanpsi:xenue, U Mo1HocTs, P

CUTHaJI
3afiaHusd, | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 [ 50 | 60 | 70 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 |73 89 ]95]|100

Peoix, % | 1 4 19 |16 25[36 |49 |64 |81 |100| 10| 20|30 )40 |50]60]70]|80]|90]100

Bbi60p pery/impyeMoro napamMeTpa OCyLleCTB/SETCS MyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.10.3 HWKHWM ¥ BepXHUM NIpeJieJibl peryJaArupoBaHUsA

HxkHUM 1 BEpXHUU Npesesibl peryJupoBaHUsl COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke paboyero uuk/aa 3.4. YcTaHOBKAa 3THUX 3HAaYe€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JlManasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO NapameTpa. Ecawu
YCTAaHOBUTb 3HayeHHe JJisd HWXKHero npegesna paBHbiM 0%, a gus BepxHero - 100%, To
peryJiMpoBaHue 6yZeT peaJM30BAaHO BO BCEM JHana3oHe - OT HyJd [0 MOJHOrO CETEeBOro
HaNpsHKEHUS.

JlvckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHre 3HaYeHUW HI)KHETO U BEPXHET0 NpeJiesIOB PeryJupoBaHus [Jiisi $a30BOro MeTo/ja
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.10.4 PexX¥M orpaHvYeHUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeHCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTO6bI TOK Harpy3KH He NPeBbICUJI 3aJJaHHOe 3HayeHUe. [laHHas QyHKI YA N03BOJISET
TOYHO OTpPaHHWYMBAaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl UM Meperpysku. PyHKUUs
BKJIIOYAEeTCA M OTKJIIOYAEeTCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexxuM cTabuan3al My TOKA

PerynsaTtop MoxeT paboTaTh B pexuMe CTabW/IM3allMM TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4T0Ob! NOAAEPKUBATh TOK Harpy3Ku Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLuU
TOKa - 2% OT HOMMHAJBHOTO TOKa peryJsaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKayKe
ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHas 3ajaHua oToOpakaeTcs B aMIepax,
HanpuMep [3 = 27 A. OyHKIUSA BKIKOYAETCH U OTK/IOYAETCS IPOrpaMMUpPOBaHueM ycTaBku F17,

a BeJIMYMHA MMHUMaAJIbHOTO U MaKCUMaJIbHOT'O TOKa 3a/jaeTcs ycTaBkaMu F21 u F22( cM. nyHKT
7).

3.10.6 PexxyM orpaHUYeHUs HANPSXKEHUS

Perysatop MoxeT paboTaTh B pexUMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOOBbI BBIXOZHOE HaNpshKeHHe Ha Harpyske He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
OyHKIMA BKJIOYAETCA U OTKJ/IKYAETCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOTO Hanpsi>keHus 3aaaeTcs ycraBkol F20( cM. myHKT 7).

3.10.7 PexkyM cTabuIM3aliMy HANPSHKEHUS
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PerysisiTop MOXeT paboTaTh B peXHMMe CTaOMJIM3allMy HaNpPSKEHHs], B KOTOPOM CHUCTeMa
yInpaBJieHHs] aBTOMaTU4YeCKH HM3MEHSIeT YINpaBJisiiolliee BO3JEHWCTBHE HA THUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJJEPKUBATh HANpPSPKEHHE HAa HArpyske Ha 3aJlaHHOM ypoBHe. To4HOCTB
CTAOUIM3AIMU HaNpsiKeHUsI — 2% OT HOMHUHAJIbHOTO HAaNpPSKEHUST CETH, BpeMsl CTaGUIU3aluU
IIpU CKauKe ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHasa 3ajaHus OTOOpa)kaeTcs B
BoJIbTax, HanpuMep U3 = 150 B. DyHKIMsA BK/IOYAETCS M OTK/IIOYAETCS MPOrpaMMHUPOBAHUEM
yctaBku F17, a BeJlv4MHAa MUHUMAJbHOTO M MaKCHUMaJIbHOTO HaNpsKeHUH 3a/1aeTcsl yCTaBKaMHU
F19 u F20( cM. nyHKT 7).

3.10.8 PexXuM orpaHyUYeHHUA MOLIHOCTHU

PerysaTtop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObl BBIXOJHAs MOIIHOCTb B HAarpyske He IpeBbICMJA 3aJlaHHOe 3Ha4eHMHe..
@dyHKLIMA BKJIOYAETCd U OTKJ/IYaeTCcsd NporpaMMUpoBaHueM ycTtaBku F17, a BesuyuHa
MaKCUMMaJIbHOU MOIIIHOCTH 3a/iaeTcs ycTaBKkou F24( cM. myHKT 7).

3.10.9 PexuM cTabuJIM3aLUU MOIIHOCTHU

Perysatop MoxeT paboTaTb B pexXMMe CTAaOW/IM3allMM MOILHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKUM
o6pa3oM, 4YTOObl NOAJEpPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTB
CcTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpPa, BpeMs CTabu/IM3aLuu
IpU CKauKe ceTeBOro HampspkeHus Ha 10 % - 2.3 cek. CurHan 3afaHud OoTOOpaXkaeTcsd B
KuWjaoBaTTax, Hamnpumep P3 = 10,0 kBr. @yHKIMSA BKJ/IOYAETC U OTKJIIOYAeTCs
nporpaMMupoBaHueM ycTaBkMu F17, a BelM4YMHA MHUHUMa/JIBHOM M MaKCUMaJIbHOM MOLHOCTEN
3apaetcd yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.11 MeTo i IponycKa NepruoJioB

MoiHoCTb, BbljiesisieMasi B Harpy3ke, peryJiMpyeTcs 3a cCieT U3MeHEeHUs 4ucJia NePUo0B
CETeBOTO HANpSDHKEHHs, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. Popma BbIXOAHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

T
L

Linkn 1

PucyHok 3.5 BeixoZiHOe HanpsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePUO/ 0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHUYeCKHEe UCKAXKEHUS B CETh;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpu aKTUBHOM XapaKTepe
HarpysKHu).

HepocraTku MeToja:
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A) He NOAXOAWUT JJis peryJMpOBaHUsS TeMIepaTypbl MaJIOMHEPLHUOHHBIX HArpy3ok U
YPOBHS IPKOCTH CBEYEHH s JIaMI HaKa/IMBaHUS;

B) He pekoMeHAyeTcsl IPUMEHSATD AJ151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAYKOB HaNpsDKEHUSs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( pnkep-adpdekT);

[) npu ompejesieHHbIX YCIOBHUAX B CeTH BO3MOXHO IOSIBJIeHHME CyOrapMOHWYeCKUX
cocTaBJsAlOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BbljeJisieMass B Harpyske, MNpsIMoO-
NpONOpLOHAJbHA BeJIMUMHE CUTHAJIA 3aJaHuS.
Pa6ouuii [UKJ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -

PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0OM MPOMycKa eEPHUOI0B

[Tocne momayu KoMaHAabl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOIIIHOCTb, BblZleJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs Ha JUCIIee B IpolleHTaX, HanpuMep P3=55%.

3.11.1 YcTaHOBKA BpeMeHH LIMKJIa PeryJMpoBaHud
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH MPOrpaMMHO B mnpefesax oT 1 go 10

CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)
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3.11.2 HuxxHYe ¥ BepXHUe IIpeJieJibl PeryJIUPOBaHUSA

Hv>xHUU U BepXHUM IpeJiesibl peryJIMpoOBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusl IpHA peryJupoBaHUM MeTOJOM IPOIyCKa IEepUOJ0B OCYLIeCTBJIAETCA
nporpaMmMmupoBaHueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJseT 0,5%.

3.11.3 PexXyM orpaHUYeHHs MOLHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
00pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICUJIA 3aJjaHHOe 3HadeHHUe..
dyHkMA BK/IIOYaeTcd NMyTeM NpucBoeHUs ¢yHkuuu F17 3HaueHHMs paBHOro 5, a BeJMYMHA
MaKCUMaJIbHOM MOIIHOCTH 33a/iaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.11.4 PexxyM cTabUaM3aIMU MOIITHOCTH
PerysnsTop MoxeT paboTaTh B pexuUMe CTaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsflollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
o6pa3oM, 4YTOObl MOAAEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YypoBHe. To4yHOCTb
CTabUIM3alMU MOUIHOCTH — 4% OT HOMHHAJIbHON MOILIHOCTH PEryJsaTopa, BpeMs CTabuJIU3aluu
IpU CKauyKe ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHas 3ajaHus OoTOOpa)kaeTcs B
KuyoBaTTax, HanpuMep P3 = 10,0 kBt. ®dyHk1Ma BK/IOYaeTcs NyTeM NpucBoeHust GyHkuuu F17
3HauyeHUd PaBHOro 6, a BeJMYMHA MUHMMaJbHOM W MaKCUMaJIbHOW MOUIHOCTeH 3aJaeTcsd
yctaBkaMu F29 u F30 ( cM. nyHKT 7).

3.12 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
Perynsatop umeet cneyuanbayo GyHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOpPOW 3Ha4YeHUsl paBHOro 1, Bce moJsib30BaTe/JbCKUE YCTAaHOBKU CTHUPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCSA 3aBOJCKUE 3HaYeHUs PYHKLIUH.

3.13 3amuThl

B perysnsaTope peasn3oBaHbl Cle[y0lIHe BU/bI 3aLUT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3aliuTa peaju3yeTcs yTeM GbICTPON 06pabOTKH MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT [JATYMKOB TOKa. [Ipy npeBbillIeHUH MTHOBEHHOT'0 TOKa 3HaYeHUs 3*|HOM pOUCXOAUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCl COOTBETCTBYIOLIee
COOOIIeHHeE.

B) 3amura OT neperpyskd THPUCTOPOB MpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTEJbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHHAJIbHOE 3Ha4YeHHe TOKa perysadaropa. MHKpONpoLeccop HenpepblBHO HM3MepseT TOKHU
Harpy3Ky U HaKallJIUBaeT 3HayeHUe BpeMs-TOKOBOI'O MHTerpajia U CpaBHMUBAET ero C yCTaBKOH,
IIpY NpeBbIIEHUH KOTOPOH CHUMAaeT UMILYJIbChbl yIPaBJeHUs ¢ TUPUCTOPOB U OTOGpakaeT Ha
JAucmiiee coobiieHue. Paborta peryssatopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3o4yHas cnoco6HOCTb perysasaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 IHom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO oONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaThiBaHMsS 3aliUThl paboTa peryasTopa
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OJI0KMpyeTCs [0 OXJaXJeHus paauaTtopa Ao Temnepatypbl 60 C, mocse 4ero peryJssTop
nepexoAuT pexuM “['0TOBHOCTBL”, ec/iv moAaHa komanza “Cromn”.

[') KoHTposb NOAK/IIOYEHHUS HArpy3kd M TeCTUPOBaHME THPUCTOPOB Ha BHYTPeHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexrMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” jaHHasA 3alMTa He aKTUBHA. 3allTa MOXeT ObITh BK/IOYEHA UM OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

/1) KOHTpOJIb HANpPSKEHUs CUJIOBOM CETH OCYLIECTBJISIETCS 3JEKTPOHHBIM CIIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cnunanus”.

3.14 HacTtpouku

B perysisiTope npefycMOTpeHa BO3MOXKHOCTb HACTPOMKU:

A) H3MeHeHue mnopora cpabaTbiBaHUs 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. HW3HavasbHO Ha
npeAnpUsATUUA U3TOTOBUTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS MO aMIJIUTYyZe okoJsio 3*[H, rae
[H - HOMHWHa/JIBHBIN TOK pery/aaTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaTbl UMEKTCA [iBe
KOHTpoJibHble Toukd “K3”. HampsixkeHue, uaMepeHHOe MeXJAy 3THMH TOYKAMH, ONpejeJisieT
yCTaBKy cpabaTbiBaHUs 3au[UThl 0 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJisgeT okoJio 2 B. [Ipu
HeOOXOJUMOCTU YBEJUYUTh 4YYBCTBUTEJbHOCTb CpabaThIBaHUSI HYXXHO 3TO HalpshKeHue
YMEHBIIUTb, [IJI1 Yero roJIOBKY PeryJIMpoOBOYHOro pe3ructopa R3 Hy»KHO moBopauyuBaTh NPOTHUB
4acoBOM CTpeJiKe, AJis1 3arpybJieHUss — HAo60poT HampspkeHue ycTaBkd K3 yBeqU4uTh U
NOBOpA4YMBaTh royioBKYy R3 1o yacoBou cTpesike.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT NIPUHUMATh BO BHUMaHUe:

- IPYU HaNpSDKEHUE YCTaBKU Bhille 2,5 B 3amdTa MoXKeT ObITh MOJIHOCThIO BhIBEJIeHA U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEepEeHHOM KJlelllaMy, MeHblleM 4YeM [H. JTO He 00s3aTeJbHO TOBOPUT O HeNpaBUJbHOU
3aBOJICKOM HaCTpoWKe 3alllUThl, MOTOMY 4YTO 3aljUTa CpabaTbiBaeT MO aMIIUMTYAHOMY(
MTHOBEHHOMY) 3HAUE€HUIO TOKA, a He JIeMCTBYWOIEMY. ITO Yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe ToKa( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoXeT mpuBecTH K BbIXOJY THUPUCTOPOB M3 CTPOS — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TMpejJieJibHOe 3HaueHWe MTHOBEHHOr0 TOKa, a 3aBOJCKas HaCTpoMlKka Kak pas
npeaycMaTpUBaeT cpabaTbiBaHUe 3alUThI [/ HEMPEBBIIIEHUS 3TOT0 NpeAe/bHO-A0MyCTUMOT0
3HaYeHUs. B 3TOM ciydyae U3rOoTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM FapaHTUHHOM
006CIY>KMBaHUU.

b) [lokazaHus gaTyvka Toka. B ciyyae, eciu TOok, U3MepeHHble GaKTUYECKU, PACXOJUTCS C
JlaHHBIMHU, 0TOOpakaeMbIMU Ha JMCIlJIee, MOKHO POMU3BECTH UX MOJCTPOUKY. [/ NOACTPOUKHU
NOKa3aHUM JaTYMKOB TOKA CJAYXKaT peryJMpoBOYHbINA pe3ucTop R35, pacnosiokeHHbIN B ieBOM
BepxHeM yruy miatbl TPM-ZVEL A5.

[IpyHUMas pelleHUs] O HEOOXOJAMMOCTH HACTPOWMKM IMOKAa3aHUHM JaTyMKa TOKa CaefyeT
VMMeTb B BUAY ceaywolive GakTophbl:

- JATYUKA TOKa UMEIT HEKOTOPYX HayaJbHYI0 30HY HEYYBCTBUTEJIbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCNIPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- [JOJs UW3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJELH, CIHOCOOHble U3MEPSATH
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
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MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOUJAJbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomMeHayeTcsa ucnosib30BaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OoT HOMHWHAJIBHOTO TOKa PeryJfaTopa;

- HeBepHas HACTpOMKa MOXeT NMPUBECTU K HEKOPPEKTHOMY CpabaThbIBaHHIO 3aLIUT OT
neperpyskd HJM KOPOTKOIO 3aMblKaHUs - JIMOO CJMLIKOM 4YacToe U HeOoOOCHOBAaHHOe
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIUIIKOM MeJiIeHHOe cpabaTbiBaHUs. B ciayvae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEJbHOM HAaCTPOWKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
00CTY>KUBaHUU.

B) [llokasaHusi HampspKeHUs Ha JUCIJIee MOXHO B  He6GOJIbIIMX  Mpejesax
NOJKOPPEKTHUPOBATh C Momouibo pe3uctopa R7 Ha HuxHen miate TPM-ZVEL A6. 'osioBKa
pPEryJIMpOBOYHOr0 pe3rcTopa JOCTylHA C MNOpaBOM CTOpOHbI mjaThl. [Ipu u3MepeHUM
HanpshKeHUs1 Heo6X0JUMO UCI0Jb30BaTh MPUGOP, CIOCOOHBIN U3MeEPSTh CpeJHEKBaZpaTUYHOE
3HayeHUe HamnpsbkeHus. Ha Takux mpubopax gosmkHa 6biThb Haanucb TRUE RMS( uctuHHOE
cpeiHeKBaJ[paTUYHOe 3HaueHue). [Ipubop, He uaMepswire TRUE RMS, MoXxHO HCII0/1b30BaTh
TOJIBKO MpPH CHUHYCOWJAJBbHOM HaNpsSHKEHWH, a NPU HECUHYCOUJA/JbHOM TOKe TaKhe KJellu
MOTYT AaTh NOrpellHOCTb u3MepeHus A0 50%. PekoMeHayeTcs MCIIO/Ib30BaTh KJelid GUPMBbI
"Fluke” nnu “Appa”.

[Ipy npoBeseHUH onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHs.

3.15 Wcnosb30BaHUe KHONKHY “ABapUiiHOe OTK/IOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUH BHEIITATHOM CHUTYyallUH, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHonka nmeeT $pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipyn HakaTUM paspbIBaeT Liellb BCIOMOraTeJbHOr0 MUTAHUSA CUCTEMBI YIIPaBJIeHHS.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PeryndaTop COOTBETCTBYyeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCsd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOX0AUMO OTKJ/IIYUTh PETYJIATOP U NOJKJII04YaeMble yCTPOKUCTBA OT CETH.

4.3 He AOIIYCKaeTCA MollalaHue BJIalrdk Ha KOHTAKTblI KIEMMHHWKOB U BHYTPE€HHIOK 4Y4dCTb

mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJSATOPAa B arpeCcCUBHBIX Cpejax C Coflep:KaHHeM B
aTMocdepe KUCJIOT, Lie104el, Maces U T. 1.
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4.4 TlopxkirodyeHWe, peryJMpoBKa M TexXHHUYeCKOe OOCIyKHBaHHe peryssTopa JdOJDKHBI
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 Jlns 3a1lUThI 00CIYKMBAIOILET0 IIepCoOHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEeH.

4.7 PeryiiTop He MOXKeT ObITh MCNOJIb30BaH KaK pa3’beIUHUTE/Ib LIeNU WU U30JIMpylollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeacTaB/isgeT ONacHOCTb [JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0oOX04UMO MOAK/IKYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

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

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljaeseHHeM Temsa. [y mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpallleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJIMBATH PETYJISITOP HA HETOPIOUYYIO TOBEPXHOCTD;

B) HefoMmycTUMO yCTaHABJUBAaTh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIlepaTypor OKpPYKalolllel cpesibl;

B) npu ycTaHOBKe HE06Xx0AMMO obecrnieduTh He MeHee 100 MM cBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsTopa.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTD PETYJISATOP Ha LUTAaTHOE MeCTO U Ha/leXKHO 3aKpPeNnUTh ero.
5.2 3a3eMJIUTh peryJATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeHN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.

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
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero PeKOMeHAYeTCs WX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [loJicoeuHeHre
NPOBO/IOB OCYILECTBJISIETCS 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 HAarpy3Kd PeKOMEHAYETCS MOAK/IIYWUTh JIaMIy HaKaJMBaHUSI MOIIHOCTbIO
100-150 Br.

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) mnopaTh HampsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe r
mkada J0/KHbI KPaTKOBPEMEHHO 3aropeThCsl U MOTacHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPa3UThCA HAAINUCh TEKYIEeH MOJeNU PeryysiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCS HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HAaYeHHE
CUTHaJsa 3ajaHusi( HanmpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMojadya KomaHJbl “Pabora”
OCYIIIECTBJISIETCS MECTHO TyMOJIEpPOM C JIMIIeBOM MAaHeJIU, BbIXOJHOE HAMPS)KeHHEe peryJIupyeTcs
$a30BbIM METOJ0M, CHUTHa/l 33JlaHUsl NOJAeTC BCTPOEHHBIM IIepEMEHHbIM pPe3UCTOPOM.
[lepeBesute Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE PYy4YKy HNEepEMEHHOTO
pe3ucTopa OT OJHOI0 KpaWHero IMOJIOKEeHUS [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
NOJK/IIOYEHHOW Harpy3ke( JlamMnax HaKa/MBaHHWs) WU3MeHsSeTCsl HalpshbKeHWe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTrO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCsA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

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

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.
[IporpamMmmupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMblie GYHKIIUU

®yH- | Haanuce Ha OnucaHue
KA HHAUKATOpE
®dyHkuuu F1-F9 ABAsAI0OTCA 06LMMM AJ1s1 BCeX PEXKMMOB
OmpepnensieT crnocob ymnpaBjeHUs:: KoMaHJa “Pa6ora” mnojaeTcs MeCTHO WU
JUCTAHITUOHHO
3HaueHUe Hagnuch [TosicHeHue
F1 Croco6 ymp. Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
0 TyM6J1ep “ » “Renh
TyMO6Jepa “PaboTa” B mosiokeHue “Bii
KoMmana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUs KJIEMM
1 JOUCTAHIIMOHHO o
6 ¥ 7 KJ1IeMMHOU K0JIOAKHU X1 nJIaThl yipaBJeHUs]
OnpejiesisieT CUTHAJ yIpaBJIeHUsI BBIXOJAHBIM HaNpsKEHUEM
3HaueHHe Hagnuchb [TosicHeHue
CurHaj 3aJlaHusg U3MeHseTCs Ha)kKaTHeM KHOIIOK “>” u
ll<"
0 KHOIIKHU ‘n
HaxkaTue “>” yBeJIMYMBaAeT BbIXO/[HOE HATIPSIXKEHUE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsKEHHE
CurHan 3aJjlaHusi HW3MEHSIETC MOBOPOTOM PYYKH
nepeMeHHOr0 Pe3uCTOopa, pa3MelleHHOro Ha JIMIEBOU
F2 CHUTHaJ YIIp. P P LRl 1
1 BCTP.pE3UCTOP | MAHEJIH. [TosoxxeHue MuH COOTBETCTBYET
MHWHHMaJIbHOH BeJIMYMHE 33JaHud, IoJokeHue “Makc”
- MaKCHMaJIbHOH BeJIMYMHE 33/JaHHUSL.
CurHas 3a/laHus NOJIaeTCs BHEUIHUM HanpspkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJ 3aiaHud nojaetcsd TOKOM ynpanJjieHus 0-20 MA
4 4.20 MA CurHaJi 3a/laHus NoJlaeTcsd TOKOM ynpaBJieHus 4-20 MA
5 BHell. pe3uctop | CurHaj 3aZjlaHusi MOJIAeTCsl BHEIIHUM NepeMeHHbIM
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pe3uCcToOpoM. PekomeHznyeMoe
CONpOTUBJIeHHUS 3TOro peauctopa 1..10 kOm

3Ha4YeHHe

OnpejnensieT MOBe/leHUE pPeryJsiTopa MOCJe MPONAKU HANPSDKeHUs] CUJIOBOW CETH WJIH
BCIIOMOTaTeJIbHOTO HaNPsKeHUs B pexkuMe “PadoTa”
3HayeHue Hapnuce [TosicHeHue
Ecniu mpoBan HanpsbkeHUs JJIMJICSd MeHee 2 CeK -
BBIXOJITHOE HAMNpsDKEHWEe CKAayKoOM BO3BpallaeTcsl Ha
0 BKJIDYEHO MpEeXXHHUH YPOBEHb.
Ecniu mpoBan HanpspkeHWs1 AJjdics 6Gojee 2 cek -
F3 aBT.BKJI MPOUCXO/IUT AaBTOMAaTHYECKOE MTOBTOPHOE BKJIIOUYEHHUE.
Ecniu mpoBan HanpsbkeHUs JJIMJICSd MeHee 2 CeK -
BBIXOJJHOE HAMNpsHKEHWE CKAadyKOM BO3BpaljaeTcsl Ha
MpPEeXHUH YPOBEHb.
1 oTkJoyeHo | Eciu mpoBasn HanpsbkeHWsl JAJWicad Oojiee 2 CeK -
ABTOMaTHYECKUH Tepe3amnycK He TMPOUCXOJUT; YTOObI
nepedT B pexuM “PaboTa” HYXHO NHOJATb KOMaHAY
“Cton”, mocJie 4ero noJiaTb BHOBb KoMaHay “Pa6oTta”
OnpejienisieT yca0BYe cpabaTbiBaHus 1-ro MporpaMMHpPyeMoro peJie
3HaueHHUe Hapnuce [TosicHeHue
0 OTKJIloYeHOo | PeJie HEAaKTUBHO BO BCEX PEXXUMaAX pPaboThl
1 CUTHaJ CpabaTbpiBaHUe peJsie IPOUCXOAUT MPHU MEePeXosie B PEXKUM
F4 1-e pene I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUe peJie TPOUCXOAUT MPHU Mepexosie B PeXKUM
PABOTA “Pa6oTta”
3 CUTHaJ CpabaTbiBaHUE peJsie IPOUCXOAUT NMPHU MepPexXosie B PEXKUM
ABAPHUA “ABapwus”
OnpejiesisieT yca0BYe cpabaThIBaHUS 2-TO POrPaMMHUPYEMOTO peJie
3HaueHHe Hapnucek [TosicHeHuUe
0 OTKJIloYeHOo | PeJie HEAaKTUBHO BO BCEX PEXXUMaX paboThl
1 CUTHaJ CpabaTbiBaHUe peJsie IPOUCXOAUT MPHU MepPexXosie B PEXKUM
F5 2-e pene 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUe peJie IPOUCXOAUT MPHU Mepexosie B PeXKUM
PABOTA “Pa6oTta”
3 CUTHaJ CpabaTbiBaHUe peJsie TPOUCXOAUT MPHU Mepexosie B PeKUM
ABAPHUA “ABapwus”
OnpegensieT ycaoBUe cpabaTbiBaHUs 3-r0 MIPOrPaMMHUPYEMOTO peJie
3HaueHUe Hapnucek [TosicHeHuMe
0 OTKJIloYeHOo | PeJie HEaKTUBHO BO BCEX PEXXUMaX paboThl
1 CUTHaJ CpabaTbiBaHUe peJie IPOUCXOAUT MPHU Mepexosie B PeXKUM
F6 3-e pesne I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUe peJsie IPOUCXOAUT NMPHU MEePeXo/ie B PEXKUM
PABOTA “Pa6oTta”
CUTHaJ CpabaTbiBaHUe peJie IPOUCXOAUT MPHU Mepexosie B PeXKUM
3 o ”
ABAPUA ABapusg
OnpejensieT METO/L PETYJIUPOBAHUS BIXOAHOTO HANPSIXKEHUS
3HaueHHe Hapnucek [TosicHeHue
F7 METOJ, per. " =
0 ¢da3oBbId @®a30BbIN MeTO/I, pEryJIUPOBAHUS
1 np.nepuoj; | MeTo/ peryJiMpoBaHus NPONYCKOM NMEPHUO/IOB
3ajjaeTcsl XapaKTep Harpy3Ky — aKTUBHAsSI UJIM aKTUBHO-UH/[YKTHBHasl.
3HavyeHue Hapgnuce [TosicHeHue
F8 HarpysKa 0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
1 AKTUBHO-WH/|. | aKTUBHO-UH/JIyKTUBHAadA. PekoMeHJlyeTCcsd HCIOJb30BaTh

JUis. Harpy3ku c cos ¢u<0,8 npu paszoBoM ympaBJieHUH(
F7=0) w jana Harpyskd, TOJKJIYEHHOM 4yepe3
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TpaHchopMaTop, NPU yNpaBJIEeHUH NPONYCKOM NePHUOA0B(
F7=1)

dyuknuu F11-F24 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yuknusa F7=0)

F11

IJIaBH. IIYCK

BpeMsi m1aBHOTO BbIXOJld HamNpsDKeHUs] Ha 3aJaHHbIM ypoBeHb. /[Mamna3oH 3HAaYeHWH
éyuknuu ot 0 mo 25 cek c marom 0,1 cek

F12

IJIaBH. BBIKJI.

BpeMs MaBHOTO CHIDKEHUS HaANpsDKEHHUS [0 MHUHUMAaJbHOro 3HavyeHus. /luanasoH
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F14

per. BeJIM4ruHa

OnpepenisieT 3aKOH U3MeHEHHUs BBIXOJHbIX HANPSKEHUs U MOLIHOCTHU B 3aBUCUMOCTH OT
yOpPaBJSIOIIET0 CUTHaJA(NPU YCJAOBHM, 4YTO HaNpsikeHHWe CeTH CHHYCOMJAA/bHO, a
Harpyska JInHelHa)

3HaueHHe Hagnucoh [TosicHeHue

Bbixo/lHOe HamnpsbkeHUe TMPSIMO
CUTHaJy yIpaBJeHHUsI

0 U MPpONOPUHUOHAJIbHO

BbIxoZiHasi MOIHOCTb NMPSAMO NPONOPLMOHAIBHO CUTHATY
ynpaBJieHUs]

1 p

F15

HHWXXH.IIpeaeJ

MuHuMa/bHOE 3HaYeHWe CUrHaja 3a/ilanus B %. /luana3oH 3HayeHuil ¢pyHkuuu ot 0% no
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuH F16. luckpetHoctb 0,5%

F16

BEpX. Ipefest

MakcuManbHOe 3Ha4eHMe CUTHasla 3afaHus B %. /luanasoH 3HadeHud pyHkuuu ot 0% 1o
100%, Ho He MmeHee 3HaueHus ¢yHkuuu F15. luckpetHocTb 0,5%

F17

pexum

CDYHKU,I/IH BKJ/IIOYA€T pPEXHMbI CTa6I/IJII/I3aLII/II/I WX OTpaHHUYE€HHUA TOKa, HAIPAXEHH,
MOIIHOCTH

3HaueHHe

Hagnuceh

[TosicHeHMe

OTKJI.

PexxuMbl OI'pPaHHUY€HHA NN CTa6I/IJ'II/ISaI_II/II/I OTKJIKOYE€HDbI

orpaHuyenue |

BkitoyeH PEXHUM OI'PAHHUYECHHUA TOKA

Crabuansanuda I

BxutoueH pPEeXKUM CTa6I/IJII/IBaL[I/II/I TOKa

Orpanuyenue U

BktoyeH PEXUM OrpaHHUYEHHA HAlIpAXKEHUA

Crabuausanug U

BkitoyeH PEXKUM CTa6I/IJII/IBaL[I/II/I HallpAXXEeHHUA

N WIN(-RO

orpa”HudeHue P

BkutoueH PEXHUM OI'PAHHUYEHHUA MOIIIHOCTH

6

Crabuusanuga P

BkytoyeH PEXHUM CTa6I/IJ'II/IBaI_U/II/I MOIIHOCTH

F19

H. npegen U

OnpenesnsieT MUHUMAaJbHOE
CTabUIM3alMK  HANPSKEHUS.
dyuknuu F20

3Ha4Y€HHUue  HallpAXeHHuA Ha Harpy3ke B peXxHnme
3HauyeHUe d)YHKU,I/II/I He MOXeT IPEeBbICUTb 3HAYE€HHUE

F20

B. npegen U

OnpefensgeT MakCMMaJIbHOe 3HAaYeHHe HANPSOHKeHUS Ha Harpy3Ke B pe)KMMe OTpaHUYeHus
HalpsXKeHUsl WM CTAabWIM3alMU HamnpshkeHUs. 3HayeHUWe (QYHKLUM He MOMXKeT ObIThb
MeHblle 3HaueHus1 dyHkuuu F19

F21

H. npegeu |

OnpejiesiieT MUHUMaJbHOE 3HaUYeHHWe TOKA B Harpy3ke B peXHMe CTaOW/IM3alUH TOKA.
3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue yHkunu F22

F22

B. ipepe |

OnpezensieT MakCHMMa/JlbHOe 3HaueHUMe TOKA B Harpyske B peXXMMe OrpaHUYeHMUs TOKa
WJIM CTaGUJIM3aLUU TOKa. 3HaueHHWe QYHKLIMU He MOXKET MPEeBbICUTh HOMUHAJIbHBIM TOK
peryJisiTopa v He MOXKeT 6bITb MeHblIe 3Ha4YeHUs1 yHKIuu F21

F23

H. npeges P

OnpefiesnisieT MUHUMAaJbHOE 3HAaYeHUE MOUIHOCTH B HArpy3ke B peXXUMe CTaOWUIM3alUU
MOIIIHOCTHU. 3HaYeHHe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHue QyHKkuuu F24

F24

B. Ipepen P

OnpejiesiieT MakCMMaJIbHOe 3HAYeHHe MOIIHOCTH B Harpy3ke B peXXUMe OTpaHUYeHUs
MOIIIHOCTU WJIM CTAGUIM3AIUM MOIIHOCTU. 3HAUYeHUEe QYHKIMU MOXET ObITb MeHbIle
3HaYeHUs GyHKIUHU F23

®yukuuu F26-F30 aelCTBYIOT IPU peryJMpoBaHUusA METO0M nponycka nepuogoB( ynknus F7=1)

OnpepensieT BpeMs OJHOTO LMKJA pPeryJupoBaHus. /luana3oH 3HayeHUH QyHKUUU OT 1

F26 HKJI. per.
I p 10 10 cek c marom 1 cek

MuHuMa/bHOE 3HaYeHWe CUrHajla 3a/jlanus B %. /luana3oH 3HayeHuil ¢yHkuuu ot 0% no
F27 | HwxH.mpeaen 0 0

100%, HO He 60.1ee 3HaYeHus1 pyHKuH F28. luckpetHoctb 0,5%

MakcumasibHOe 3HaYeHHe CUrHasa 33/1aHus B %. [luana3on 3HadyeHud ¢yHKuu ot 0% /110
F28 Bepx.npejen o o

100%, Ho He MeHee 3HaueHus ¢yHkuuu F27. luckpetHocTb 0,5%

OmnpenesisieT MUHUMaJ/lbHOEe 3HaYeHHE MOILIHOCTH B Harpy3ke B peXuMe CTaOUJIU3aLUU
F29 H. npegen P bea o Py P f

MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPEeBbICUTh 3HaueHne pyHkuuu F30
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OnpenesisieT MakCUMajibHOe 3HaU€EHUE MOUIHOCTH B Harpyske B peXUMe OrpaHUYeHUs
F30 B. ipejen P MOIIHOCTH WJIM CTAaGUIM3allMU MOIHOCTU. 3HaueHUe QYHKIMU MOXET ObITh MeHbllle
3HavYeHHUs QyHKIMU F29
OyHKLMSA BKJIIOYAET WU OTKJ/IOYaeT TECTUPOBaHME HA HaJIMUUe Harpy3Ku U BHYTPEHHee
KOpPOTKO€ 3aMbIKaHHWE TUPHUCTOPOB
Fo1 KOHTPOJI 3HayeHue Hapgnuce [TosicHeHue
Harp.
0 BKJIIOYEHA 3alyTa BKJAYeHa
1 OTKJIIOUEHA 3anuTa OTKJAKYeHa
3anuch B NaMAThb 3aBOJCKHUX HAaCTPoeK( 3HaYeHHH 10 YMOJTYaHHIO )
3HavyeHue Hagnuch IlosicHeHUe
0 HeT 3HaueHUs BCeX NporpaMMHUpyeMblx (QYHKIMK He
W3MeHSeTCs
Bce nporpaMMHupyeMble byHKIIMU NPUHUMAIOT
3aBO/ICKME 3HAUYeHUs. ITU 3HaUY€HUsI paBHbI:
OyHKIUsS 3aBo/ICKOE OyHKIMA 3aBo/IcKOEe
3Ha4YeHUe 3Ha4YeHUe
FO 0 F16 100%
F98 | 3aBoj. HacTp. F1 0 F17 0
F2 1 F19 0
1 Ja F3 0 F20 UHoM
F4 1 F21 0
F5 2 F22 IHOM
F6 3 F23 0
F7 0 F24 PHOM
F11 3 cek F26 5 cek
F12 1,5 cek F27 0%
F14 0 F28 100%
F15 0% FI91 0

8. UHAMKanua JaHHBIX Ha JUCILIEee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,

P3=45%, I3 =66 A, U3=200 B, P3=20 kBT

1-a ctpoka Koj ¢yHKIMM U ee cOKpallleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBanue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHHe QYHKIMHU U KPAaTKOe NMOsSICHEHHUE

1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsia

2-1 CTpOKa OTOOpaXalTCs TapaMeTpbl B COOTBETCTBUE CO
3HayeHueM ¢yHKIMU F9 u TemmnepaTypa pajguatopa, Hanpumep, [=25
A, U=200 B, P=5,0 kBT, Tp=38 C.

WHauuupyeMble Ha JWCIlJiee MapaMeTpbl MePUOAUYECKH MEHSIOTCS.
Pa6oTa YTo6Bpl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.
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\ ABapusda

KoJ olIM6KU 1 ee Ha3BaHUe

9. Bo3MO>KHbIe HEHUCIIPAaBHOCTH U CIIOCOGBI X YCTPAHEHUA
Bo3MoXkHble HEUCNIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1

Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U COCOObI UX YCTPAaHEHUS

N OmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
Harpyska He noAk/04yeHa UJIH KOPOTKOe 3aMblKaHUMe BHYTPH TUPUCTODA.
Bo3MoxHasg npu4MHaA JencTBus
Harpyska He mojkJ4YeHa WU | Y6eAuThcs B NpaBUIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHU HArPYy3KHU
Hapyuenve KoHTaKTa [IpoBepuTh KOHTaKTHbIE
CoelMHEHUs; TPU HeobOXO0JUMOCTH
KOHTAaKTHbIE NOBEPXHOCTHU
ol HET Harpy3KH Uiu 3aYUCTUTh, BUHTOBbIE COEJIUHEHUS
K3 Ttupucropal MOATSHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Eciu  Tupucrop “sBoHutca’ -
YCTPOUCTBO HEUCITPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4MHaA JencTtBus
Hanpspkenme Ha peryasaTop He | Y6equTbcs B MO/ K/IIOYEHUH
. M0JJaHo HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIYEHUS
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  yNOpaBJieHHsT  WJM  MpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHellllee MOBeJieHUe peryJsiTopa
Ow3 Hannpz(;:sgnﬂ' onpenensetrcs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
’ aBTOMaTHU4YeCcKU TnepeijieTr B pexum “‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayu KOMaHJbI
“Ctron”
TeMnepaTypa oxaaxawuiero paguatopa goctura 80 C.
Bo3mo:KHasi npuYnHa JencTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISLIUOHHbIE
»KaJII03U »KaJII03U OT NbLJIM U Mycopa
O neperpes! PerysasaTop pa3MelieH B IJIOXO | Y6eUTbCA, UTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KalolLlero BO3/yxa He
MecTe npeBbimiaeT 40 C. YCcTaHOBUTb

peryiatop B Jipyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB

BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

Bo3MoxHasA npu4MHaA JencTtBus

TemmnepaTypa cpefbl CAMIIKOM | Y6eAUThbCsL, 4YTO  TeMmepaTrypa
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HU3Kas cpeapbl He Hike 0 C
HeucnpaseH JaT4yuk | OTpaBUTb B pEMOHT
TeMIIepaTyphl

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

KopoTkoe 3aMblKaHMe Ha BbIXOJEe
peryasTopa

[Ip03BOHUTB BBIXO/| PETYJ/IATOPA Ha
HasiMyue Mex$pa3sHOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUs Ha 3eMJTIO

CivmkoM  6oJibllIMEe  MYCKOBBIE | YBeJMYbTEe BpeMs MIJIABHOTO MYyCKa,
Ow7 Koporkoe TOKH YMEHbUIMTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHue, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbIIHUTh BEIXOJAHOE
NpeBbIllIaeT HOMUHAJBLHBIA TOK | HalpsiXKeHHe PeryJsTopa;
om10 Meperpyska peryJasTopa B TeyeHUe | BKJIHUUTD PEKUM OrpaHUYEeHUS

AJINTEJIbHOTO BpEMEHHU

TOKA; YBEJUYUTb COMMPOTUBJIEHHUE
Harpy3Ku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

PeryJsisiTop He BocCHpUHUMaeT koMaHAay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUThb NOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eaUTbCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BweIGop cmoco6a
10/1a41 KOMaH/ibl

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEeHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTHaJIa 3d/JdHUA HEe U3BMEHAETCAd UJIK paBHO 0%

Bo3MoxHasg npu4MHA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

MMOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01ero CUrHaja

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F2; npyu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeucnpaBHOCTh  KHOMOK  wiH | OTIpaBUTb B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omu60ok

PerynsaTop mnepexoiuT B

pexumM

“PaboTa”, curHan ymnpaBJieHUs

MNPpUCYTCTBYET W HN3MEHAETCA, Harpy3kKa I[MOAKJ/JIF0Y€Hd, HO Ha BbIXO/Je

HallpAXeHHWd HET

Bo3MoxHasg npuYrHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepUTh
THPUCTOPOB

HUCIIPaBHOCTb

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Ha nHauKaTope HeT HAJIMMCEH, CBET

OAHWOAbl HE TOPAT

Bo3moKHasi npuYnHa JenicTBUs
HeT omn6ok He nmopgaHo BcnomoraresibHOe | BKAW0OYHUTDH aBTOMaT QF1,
nutanue 220 B NPOBEPUTh HaIW4YMe HaNpsSKEeHUs
220 B Ha koHTakTax aBTomaTa QF1
Haxkata  KHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
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OTKJIIOYeHUue”

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAeT’, [aHHble Ha
MH/JMKaTope OOHOBJAITCS HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHHs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3mo:KHasi npyuYnHa JencTBUs
BcnomoraTtesbHoe nutaHue | [IpoBepbpTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B

NepuoINYecKH B HEM BO3HHKAKOT
POBAJIBI HaNpsKeHUs
BCJIE/ICTBUE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUraTesed, CBAPOYHBIX
annapaTtos)

BCIIOMOTaTeJIbHOM HaIpsKeHUH.
[logaTh BcoMoraTesbHOE MUTAHUE
OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipy mojavye HampsKEHHUs HA PEryJATOpP HAa HArpy3ke MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaHaa “Pa6oTa” He 1oiaHa, peryJisiTOP HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3MoxHasg npuYMHa

JelicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,ILI/ITCH B MNpaBUJIbHOCTH
IMOAKJIDYEHUA HArpy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHu4eckKoe 06C/IyKMBaHUE

10.1 TexHuYeckoe OOCIY>KMBaHHE peryJissiTopa MPOU3BOJUTCS HE pexe OJHOro pasa B

ecTb MeCALl€EB U BKJ/IFOYAET B cebd:

A) KOHTPOJIb KpeIJIeHUsl perysiTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COEIMHEHUH, MOATSKKAa BUHTOBBIX COeJUHEHUH.
B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peKMUMa peryJissTopa.

11 MapkupoBKa peryJaTopa

11.1 Ha kaxbli peryJiiTop HaHOCATCH:
A) Ha3BaHMUe peryasaTopa;
B) o6o03HaueHHe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHuUs.
12 YnakoBKa 6/10Ka

12.1 YnakoBKa peryJisiTopa pou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ epeBSIHHBIN SIIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUEe

13.1 PerynsTop XpaHUTb B 3aKpbIThIX INOMEIIEHUSIX B KAapTOHHBIX KOPOOKax WJIMU

A€PEBAHHBIX AIIMKaX MPH CJIEeAYIOIHUX YCIIOBUAX:
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A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOcHUTeIbHAS BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3ayx B noMelleHUM He JJO/DKEH COJepKaTh NbLIY, NAPOB KUCJIOT U 1esodel, a Takxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 PeryssiTop B yHakoBKe TPaHCIOPTUPOBATbH MpPHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

S N 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .veeeunveernrreernnreersseeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
3§01 0 O 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJyaTanuu 12 MecsleB €O AHS MPOAAXKH, TPU COOJIIOJEeHUU
[10JIb30BaTeJieM yCJA0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTPOsl B TedeHHe TapaHTUHHOIO CpoKa IpH
COOJIIZIEHUH T0JIb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTE .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpraHU3aLUi 6e3 coraacoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzsoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBbIN OCYIIECTBJSETCS Ha MpPeJNpUSITUU
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MOXXHO 00pPaTUThCS N0 aipecy, YyKasaHHOMY calTe KOMNIaHUU: www.zvezda-el.ru
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IIpunoxenue A CxeMbl NOAK/IIOYEHUSA
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Tab6sinna b1 'abapyuTHBIE U IPUCOEAUHUTEbHbIE pPa3MepPhl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-1-C-40 360 390 414 560 | 525 | 174 | BoaTtwel M8 15
TPM-1-C-80 360 390 414 560 | 525 | 174 | Bouatel M8 16

TPM-1-C-125 360 390 414 560 | 525 | 174 | BoaTtwel M8 17
TPM-1-C-160 360 390 414 560 | 525 | 174 | BoaTtwel M8 18
TPM-1-C-200 360 390 414 560 | 525 | 174 | Bouatel M8 19
TPM-1-C-250 480 516 546 720 | 680 | 194 | Boatet M10 25
TPM-1-C-315 480 516 546 720 | 680 | 194 | Boater M10 26
TPM-1-C-400 480 516 546 720 | 680 | 194 | Boatet M10 28
TPM-1-C-500 560 602 638 840 | 790 | 194 | Boater M12 35
TPM-1-C-630 560 602 638 840 | 790 | 194 | Boarer M12 35
TPM-1-C-800 560 602 638 840 | 790 | 194 | Boaret M12 38

TPM-1-C-1000 760 802 838 1000 | 950 | 222 | Boarber M12 48

TPM-1-C-1250 760 802 838 1000 | 950 | 222 | BoaTer M12 54

TPM-1-C-1600 760 802 838 1000 | 950 | 222 | BoaTer M12 62
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