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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 ¢ PyHKLMEH cCTabUIN3alMU, UMeHyeMoro aaJjiee no tekcry “TPM-1-C-A”, “peryasatop”
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.



"3Bezna InekTpoHmnka” www.zvezda-el.ru

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-A

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:

PucyHnok 3.1 BHeluHu# Buj perysstopa

Ha niuiieBo#t maHe 1M pa3MelaloTCs 3J1eMEHThI UHIUKALUHU U yIIPABJIeHHUS:
A) cBeToauof “PaboTa”;

B) cBeToguon “ABapus”

B) Tym6sep “PaboTta”;

[') 2KUIKO-KPUCTA/LINYECKUH HHAUKATOD;
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) kuonku “Ilp.”, “®@”, ”>", "<” nisg nporpaMMUpOBaHUs U yIIpaBJIeHUS;
E) py4ka BCTpOEHHOT0 IEpEMEHHOI0 PE3UCTOPA;
) kHOIKa aBapUHHOTrO OCTAaHOBA.

BHyTpH mikada pasMelianTcs:

A) xknemMmMHukHU XT1 u XT2

B) TUpPUCTOPHBIA MOAYJIb;

B) pazauaTop oxJaxJeHus;

[') nmyaThl cUCTeMbI yIpaBJIeHUS;

/1) aBTOMaTH4YeCcKUM BbiK/It0oYaTe b QF1 3a1UThI Lienel ynpaBJieHus;

E) naTyuk Toka

Ha 60koBoO# nmaHeu I.LIKa(l)a HaXOAHTCA KJieMMa 3a3€MJIEHHU .

B kayecTBe pery/jvpymollero 3JieMeHTa B YCTPOMCTBE HCIOJIb3YeTCd THUPUCTOPHBIX
MOJYJIb, KOTOPBIX COLEPXKUT JABAa TUPUCTOPA, COEMHEHHBIX 10 BCTPEYHO-TIapaJ/l/IeJIbHOH cxeMe.
[lutaouiee HamnpsikeHHe MOAKJIKYAETCA K KOHTaKTaM KjieMMHMKa XT1, menu Harpysku -
KOHTaKTaM kJeMMHMKa XT2. Ha JsMneBod NaHesnu pasMelleHbl 3JIeMEHTbl WHJMKALHUU U
ynpasJyieHus. BHellHWe npoBoAa M Kabesau A/ NMOJK/IOYEHUS HANpSHKeHUs CEeTH, HarpysKd U
Leney ynpasJieHUs BBOAATCA B IIKad ¢ HUKHeH CTOPOHBI. llenu ynpaB/eHUs U CUTHaJIU3aLUuU
NOJKJIIYAKTCA K KJIeMMHHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IlJIaTe yIpaBJIeHHUH.

PexxuMbl pabOoTEhL

Peryngatop B /060 MOMEHT HaxOAUTCS B OJHOM K3 PEXHUMOB PabOThbL. ITH PEKUMBI
nepevyucaeHbl B Tabsuie 3.1.

Tab6sinna 3.1 PexxuMbl paboThI peryasiTopa

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yHNpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsDPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpolcTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiau
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYIOLUN pexxuM. Ha wuHAUMKaTOpe B INepBOH CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HauYeHHe CUTHaJIa 33IaHUs

“Pabora”

B 3TOT pexXuM peryasTop nepexoAuT NpU HAJIMYUM KOMaH/Ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIUe UMIYJbChl, HA
Harpy3ke MPUCYTCTBYeT HamnpsbkeHWe. Ha MHAMKATOpe OoTOOpakaeTcs
TeKylllee 3HayeHUWe CHUTHaJla 33aJlaHUsi U TOKM Harpys3ok. B ciydae
nosiBjieHus: kKoMmaHzbl “CTon” peryssiTop TMNepPeXoJUT B PEXUM
“T'oTOBHOCTB .

“ABapus”

B 3TOT pexuM peryasiTop nepexoAuT NPU PerucTpanydu Kakou-au6o
aBapuHHOM cuTyauuu. UMny/ibchl ynpaBJieHUs] HA CUJIOBble TUPUCTOPHI
He MO0JIaloTCs. YCTPOWCTBO He pearupyeT Ha KomaHay “Pab6ota” o
JIUKBUJALUM aBapuUMHOW cuTyauuu. [locne perucrpandu OTCYTCTBHUS
aBAapUWHOM CUTyallUU PEryJsTOp MOKEeT aBTOMAaTHU4YeCKU IMEepPEUTH B
pexxuMm “PaboTa” niu “I'oTOBHOCTH” B 3aBUCHMOCTHU OT BH/]a aBapUHHOHN
CUTYALlUH U 3alPOrpaMMHUPOBAHHBIX HACTPOEK.

Ha uHaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSIOIAsg HaAIUCh
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“[IporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH NpPOrpaMMUpPYyeMbIX
napaMeTpoB M COXpaHEHUs MX B MaMATH MUKpompoleccopa. UTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0OTOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nepenHel naHenu. Takxke B pexkuM “[IporpammupoBanue”
MOXXHO BOWTHM HakaB KHomnky ‘Ilporp.” B nepBble 10 cekyHz nocie
N0/auu NUTAHUA [JJI CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
OoTOOpaXkaeTcs Ha3BaHUeE TEKYIENW MOJIeJIU peryasaTopa).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapusa”.

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

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPYKTUBHO pery/iATOp BbINOJHEH B BHUJEe MeTa//INUeCKOro HaBecHoro mkada. Ha
nepejiHel aHeJ M UMEITCA OpraHbl YIIpaBJeHUs U UHAMKALUY, lepeyrceHHble B Tabuune 3.2

Tab6nuua 3.2 a;1eMeHTHI yIIpaBJeHUsl U MHAMKALIUK peryasTopa

OpraH ynpas/jieHus wiu | HasaHayeHue
UHAMKaLUU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HalpsKeHHWs, 3aluTa OT KOPOTKOIO
BhIKJItO4aTe b QF1 3aMbIKaHUS
ABTOMaTH4YeCKUU 3awuyTa Lemney ynpaBJeHUs
BbIKJIIO4YaTe b QF2
Ceetoauon “Paborta” ['oput B pexxume “Pabota”
Ceetoauon “ABapus” [loput B pexxume “ABapus”
Kugkokpucrtamnndeckuit | OTo6paxkaeT TeKyllde [aHHble, peXUM paboThbl, 3HaA4YeHUs

MHJIMKATOD IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BbIXOJHOU MOIHOCTBIO B pyYHOM peXXuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpI6Opa mporpaMMupyeMod (yHKLMWH, BBOJA B NaMATb ee

KHomnka “®”
3HAYeHHUs.
KHomnka “>”" Jl/1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllIeHUsI 3Ha4ueHUsI MPOTPaMMUPYEMOU BeJTUUUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSHKEHUA MpU
OTKJI04YeHue” BO3HUKHOBEHUH aBapUHHOW CUTyalUH.

3.4 HasHauyeHue kjeMM kJjeMMHbIX KoJsiofok XT1, X1 u X4 npuBeseHo B Tabuuie 3.3.

KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yInpaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJIOK
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Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI
XT1 1 L1 Jlnsi coefHEHMS C HArPY3KOH
XT1 2 L2 Jlnsi coefHEHMS C HArPY3KOH
X1 1 3B Hanpsxkenue 3 B 11 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jig nogauuv aHasorosoro curdaza 0..10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6mui fJis aHAJIOTOBOT0 CUTHaJIa YIpaBJeHusl
X1 6 Ay Jl1d mofja4y CUrHaJsia JYMCTaHIMOHHOTO yIIpaBJIeHUs
X1 7 GND 061mui
X4 1 HP P1 HopmasnbHO-pa30MKHYTbIA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpPyeMOro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTbINA KOHTAKT 2-TO
pOrpaMMHUpPyeMOro peJje
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJie
X4 5 po
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOro
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 NIporpaMMHUpyeMoro

3.5 Br160op croco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, MM AMCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KooKy X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHWEe PYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

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

3.6 Br160op 3azato11ero curyuasaa

YnpaB/isiTb ypOBHEM BBIXOJAHOTO HaNpshKEHUs peryssiTopa MOXHO MECTHO WJIU
JUCTAaHLIMOHHO. MeCTHO MO>KHO YIIPaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaKaTHe U yZiep>KkaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3UCcTOpoM. HaxoxJeHHe PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMY U MaKCUMaJbHOMY
3HAYeHUsIM 33/1al011lero CUrHaJja.
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[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBEe VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) ctaHzapTHBIA aHas0ToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

') BHENIHU I TepeMeHHbIN pe3ucTop conpoTusieHreM 1..10 kOm.

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIIYeHHs (
npunoxxeHe A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JAuCIJlee B INPOLEHTaXx OT MakcuMasibHoro, Hampumep Us=50%, P3=25%. B pexumax
CTabU/IM3alMU CHUTHaJN 33/JaHUs OTOOpaXKaeTcsl B COOTBETCTBYIOUIMX BbIOPAHHOMY DPEXUMY
bu3nueckMx BeJMYMHAX, HANpUMep, B pexuMe cTabuiuszauuud Toka [3=28 A, B pexume
cTabuausanuu HanpsikeHus U3=150 B, B pexxuMe cTrabuinsanuu MoiHoCcTH P3=26,5 KBT.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHue perysfTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTATeJNbHOr0 HaNpsKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TOBTOPHOro BKJIW4YeHUs F3, ycTaHaB/iuBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CEKYH/I, TO BbIXO/IHOE Halpsi)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle JIBYX CEKYH/I — TO IPU HAJUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU 60JibllIe BYX CEKYH/, — TO IPU HAJUYMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCs cooblieHre 06 ouMbke. B TakoM MOJIOKEHUU PeryJssiTop 3a6JOKMPOBAH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHy “Cton”, mocie
Yero peryJsiTop nepeniet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHkuuu F3
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3.8 Bb160p QYHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHS BbIBeJleHbl KOHTAKThbl Tpex
NporpaMMHpPyeMMbIX peJie. B 3aBucHMOCTH OT 3HaueHUM PyHKUUN F4-F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHAIM3aTOpa CJAeAY0LUX COObITUM:

A) PeryssTop HaxoAuTcs B pexkxuMe “'0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PadoTa”;

B) Perynsitop HaxoauTcs B pexxuMe “ABapus”.

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

3.9 Bri6op crioco6a peryJMpoBaHust

BbIx0o/lHO€e HaNpshKeHUe PeryyisiTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HMXe. Boi6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuu F7( cM. nyHKT 7).

3.10 ®a30BbIA METOL PErYJIUPOBAHUA

BeixolHOEe HamnpsbKeHWe peryJaupyeTcs 3a C4eT UW3MEHEHUs BpPEMEHM 3aJlepPKKHU
oTHnUpaHus T3 CUI0BBIX TUPUCTOPOB . PopMa BBIXOJHOIO HANpPsP)KEHUsI NOKa3aHa Ha PUCYHKe
3.3:

A UH

T3 13 13

PucyHok 3.3 BrixosHoe HanpsbkeHUe NpU $pa3oBOM CrIoco6e peryIMpoBaHUs

JlocToMHCTBa MeToa:

A) noaXoAUT AJI1 aKTUBHOM U aKTUBHO-UHAYKTUBHOM HArpy3ok ( cos ¢ >0,2);

B) noaxoauT Al peryJyMpoBaHUsl TeMIlepaTypbl MaJIOMHEPIMOHHBIX HAarpy30K U YPOBHS
APKOCTH CBEYEeHUS JIaMIl HaKaJIMBaHUS;

B) no3BoJisieT yMeHbIIUTb MyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCHUT rapMOHUYECKHE UCKAXKEHUS HATIPSHKEHUS CETH;

b) noTpeb/ieHre peaKTUBHON MOIIHOCTH, IOHMXKEHHE COS (P CETH.

Pa6oyuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBJIeH 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 Bpi60p peryiMpyeMoro BbIXOJHOI'0 IapaMeTpa

B kayecTBe peryjMupyeMoro napaMeTrpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JleNCTByIOllee 3HAaYeHWe HalpsKeHWs Ha Harpyske NpsMO-NPONOPLUMOHAJIBHO CUTHANY
3aZiaHusA( Opu YCJOBUM, YTO HANpPsSHKEHHE CeTH CUHYCOMJAJIbHO, Harpys3Ka JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJsseMass B Harpyske, HeJWHENHO 3aBUCUT OT
3ajjawolero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BBbIXO/HAsA MOILHOCTb IPU TeX e YCJOBUAX NMPAMO NPONOPLMOHAJbHA CUTHANY 3aJaHUs. ITU
3aBUCHMMOCTU MpPUBEJAEHBI 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).
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3.10.7 PexxyuM cTabuaM3alUY HAMPSIXKEHU A

PerynsiTop MoXXeT paboTaTh B peXXUMe CTAOUJIU3AIUM HANPSDKEHUs, B KOTOPOM CHUCTeMA
ynpaBJeHUs aBTOMaTHYeCKH HW3MeHsIeT yIpaBJsiolllee BO3JeWCTBHEe Ha TUPUCTOPbI TAaKUM
06pa3oM, 4TOObI MOJJEpP>XKUBATh HAaNpsDKEHHE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
CTAOWIM3AIMU HanpsiKeHUd — 2% OT HOMHHAJIbHOTO HaNps>KeHHs CeTH, BpeMsl CTabUJIU3aluu
NpU CKayKe ceTeBoro HampsikeHus Ha 10 % - 2.3 cek. CurHas 3aJjlaHusi oToGpa)kaeTcs B
BoJibTaX, HanpuMep U3 = 150 B. DyHKUMA BKJIOYAETCS U OTKJIIOYAETCS MPOrpaMMHUpPOBaHUEM
ycTaBku F17, a BeJiIMuMHAa MUHUMAJIbHOTO Y MaKCHMaJIbHOTO HaNpsDKEHUH 3a/1aeTcsl yCTaBKaMM
F19 u F20( cM. nyHKT 7).

3.10.8 PexXxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI BBIXOZHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
@OyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHUeM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOM MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.10.9 PexyM cTabuJIM3al MU MOIIHOCTHU

Peryasitop MoxeT paboTaTh B peXMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTH4YeCKHW H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOObl MOAJEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMHHAJIbHON MOLIHOCTH PEryJsTopa, BpeMs CTabuJIU3aluu
IpU CKauKe ceTeBoro HampspkeHus Ha 10 % - 2.3 cek. CurHazn 3afaHud OoTOOpaXkaeTcsd B
KWJIOBaTTaX, Hanpumep P3 = 10,0 kBT. QOyHKLIMS BKJIKOYAETC W OTKJKYaAeTCs
nporpaMMUpoBaHueM ycTaBky F17, a BeJilMuMHAa MMUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3asaeTcs yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.11 MeTo i IponycKa NepruoJioB

MouHOCTB, BblZiesisieMasi B Harpy3Ke, peryJiupyeTcs 3a CieT U3MeHeHHUs1 YUCJia epruoioB
CEeTEeBOr0 HaMNpsKeHHs, B Te4YeHHEe KOTOPbIX OTKPbITbI TUPUCTOPbL. PopMa BBIXOJHOTO
HanpsKeHUs MpUBeJieHa Ha pUcyHKe 3.5

LA
VU

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe NP peryJIMpoBaHUU METO/I0M IIPOIyCKa epruo/0B

JlocTouHCcTBa MeTo1a:

A) He BHOCUT rapMOHHUYECKHE UCKAXKEHUSI B CETh;

b) HeT moTpebJieHHUs peaKTUBHOHW MOILIHOCTH, cOS @ = 1 ( mpH aKTUBHOM XapaKTepe
HarpysKH).

13
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HepocraTku meToa:

A) He TOAXONUT JJisI PeryJMpPOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3oK M
YPOBHS IPKOCTH CBEeYEeHHUs JlaMIl HaKaJMBaHUS;

B) He pekoMeH1yeTcsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIeHHME CKAYKOB HaNpsHKeHUs, O0O0YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( pynkep-apdekT);

[') mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IMOSIBJIEHHE CyOrapMOHHYECKHX
COCTaBJAKIIMX( YaCTOTbI KOTOPbIX MeHbIle 50 I'u).

[Ipy wKcnosb30BaHUM 3TOrO MeTOZA MOLIHOCTb, BblAeJsseMas B Harpyske, NpsMO-
NpONOPLHOHAIbHA BeJIMYMHE CUTHA/IA 3aJ,aHUS.
Pabouuii [UK/I peAcTaBJeH HUXKe Ha pUCyHKe 3.6:

A PBbix
100%
Max
Min
T
0 B
TexHoNorM4ecKnin LMK
- .
100% — — — — — — —
CwurHan 3agaHws
T
0 e
Komanga “"Pabota”
T
0 B

PucyHok 3.6 Pa6o4uii [UKJ IPU peryJMpOBaHUUA METO/IOM IPOIyCcKa NepUO/0B

[Tocne mogayu KoMaHAbl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO I[MKJIAa BbIXOJHas
MOILIHOCTb, BblZeJisieMasi B Harpy3ke, U3MeHsIeTCd B COOTBETCTBUM C CUTHAJIOM 3aJjaHUs B
JAvanas3oHe MexJy 3HayeHudaMu Min u Max.

CurHas 3aZjlaHusl 0OTo6paXkaeTcs HA JIUCILIee B MpolieHTax, HanpuMep P3=55%.

14
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3.11.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMPOBaHUA
Bpemsa 1njuk/a peryJiipoBaHUsl MOKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10
CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.11.2 HukHHe ¥ BepXHHUe NpeJieibl peryJiMpoBaHUd
HuwxHul 1 BepxHUU npejesbl peryJUpoBaHUsI COOTBETCTBYIOT 3HaYeHUsAM Min u Max Ha

pucyHke pabodero uukaa 3.6. 3aJjaHHe 3HAYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusl IpHA peryJupoBaHUM MeTOJOM IPOIyCKa IepUOJOB OCYLIeCTBJIAETCA
nporpaMmMmupoBaHueM GyHkuui F27 u F28 ( cm. nyHKT 7).

JlMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.

3.11.3 PexXyM orpaHUYeHHs MOLHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICWJA 3aJjaHHOe 3Ha4deHHe..
dyHkIMA BK/IIOYAaeTCcd NMyTeM NpucBoeHUs ¢yHkuuu F17 3HaueHHMs paBHOro 5, a BeJUYMHA
MaKCUMaJIbHOU MOIIHOCTH 3a/iaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.11.4 PexxyM cTabuaM3aI[MU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIU3ALMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJdwpllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOObl NOAJEpPXKHWBAaTb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTH
CcTabuIM3an i MOLHOCTHU — 4% OT HOMUHAJIbHOW MOLHOCTH PeryJisiTopa, BpeMs CTabuau3anuu
IpU CKayKe ceTeBOro HampsbkeHMs Ha 10 % - 2.3 cex. CurHan 3afaHus oToOpa)kaeTcs B
KuyoBaTTax, HanpuMep P3 = 10,0 kBt. ®dyHk1Ma BK/IOYaeTcs MyTeM NpucBoeHus GyHkuuu F17
3HaUYeHUsA paBHOro 6, a BeJMYMHA MUHHUMAJbHOW M MAKCHUMaJbHOW MOLIHOCTEH 3ajaeTcsd
yctaBkaMu F29 u F30 ( cMm. nyHKT 7).

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

KOTOpOfI 3HA4Y€HHUA PaBHOTI'O 1, Bce noJsib30BaTeJAbCKHE YCTAaHOBKHU CTHPAKOTCA, 4 Ha UX MECTO
3allUCbIBAKOTCA 3aBOJICKHME 3HAYEHHUA (l)YHKLlI/Iﬁ.

3.13 3a1uThl
B perysisiTope peasin3oBaHbI CjeAyloLe BUbI 3a1UT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEeKTPOHHAas
3aluTa peaju3yeTcs yTeM GbICTPON 06pabOTKH MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT aTYMKOB TOKa. [Ipy npeBhIlIeHUM MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoUCXoUT CHATHE
YyIPaBJAAOLMX HUMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIeHHE.

B) 3amuTa OT Neperpyskd THUPUCTOPOB MpeJHA3HAayeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTENbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHHA/IbHOE 3HAayeHHe TOKa peryJjsropa. MUKpONpoLeccop HempepbIBHO HU3MepsieT TOKHU
HarpyskKy 4 HaKalJIuBaeT 3HaueHHe BpeMA-TOKOBOIO MHTerpaJjia U CpaBHUBAET ero € YCTaBKOMH,
IpY NpeBbIIIEHUH KOTOPON CHUMAaeT UMIYJIbChbl yIPaBJeHUs ¢ TUPUCTOPOB U OToGpakaeT Ha
Juciiiee coobiuieHue. Paborta perysisgTopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3o4yHas cnoco6HocTb perysasaTopa: I = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek.
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B) 3ammuTa OoT meperpeBa pajuaTopa o6GecrneyHhBaeTcsl BCTPOEHHbIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOPBbIA HENpepbIBHO ONpalIMBaeTcs MHUKpompoueccopoM. IlpeaesbHas
TeMnepaTtypa paauatopa - 80 C. Ilocne cpabaTbiBaHMA 3alMThl paboTa peryasaTopa
OJI0KMpyeTCcs [0 OXJaXJeHUus paauaTtopa Ao Temnepatypbl 60 C, mocse 4ero peryssTop
nepexoAuT pexuM “'0TOBHOCTL”, ec/iv moAaHa komaHza “Cromn”.

[') KoHTposb NOAK/IIOYEHHS HArpy3kKd M TeCTUPOBaHME THPUCTOPOB Ha BHYTPEHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSETCS CHCTEMOM ympaBJjieHUsI B pexrMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” JaHHasA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IOYEHA UM OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

/1) KOHTpOJIb HaNpsKEHUs] CUJIOBOM CETH OCYLeCTBJISETCA 3JEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cnunanus”.

3.14 HacTpoHku

B perysisiTope npeycMOTpeHa BO3MOXKHOCTb HACTPOMKU:

A) H3MeHeHHe mnopora cpabaTbiBaHUs 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. HW3HavasbHO Ha
NpeANpUSATUH U3TOTOBUTEJIE YCTAHOBJIEH OPOT cpabaThIBaHUSA M0 aMIIMTY/e oKoJio 3*[H, rae
[H - HOMHWHa/JIBHBIN TOK pery/aaTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaTbl UMEKTCA [iBe
KOHTpoJibHble TOoukU “K3”. HampsikeHue, uaMepeHHOe MexAy 3THMH TOYKAMH, ONpeJeJiseT
yCTaBKy cpabaTbiBaHUs 3au[UThl 0 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJisgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXHO I3TO HaNpsKeHUe
YMEHBIIUTb, [IJI1 Yero roJIOBKY PeryJIMpoOBOYHOro pe3ructopa R3 Hy»KHO moBopauyuBaTh NPOTHUB
4acoBOW CTpeJiKe, AJis1 3arpy6JieHuss — HAo60poT HampspkeHue ycTaBkd K3 yBeqUYUTb U
NOBOpA4YMBaTh royioBKYy R3 1o yacoBou cTpesike.

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

- IPYU HaNpSDKEHUeE YCTaBKU Bhille 2,5 B 3amydTa MoXKeT ObITh NOJIHOCThIO BhIBEJleHA U He
cpabaThIBaTh BOOOIIIE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEeHHOM KJielaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENPaBUJbHOU
3aBOJICKOM HaCTpoWKe 3alllUThl, MOTOMY 4YTO 3aljUTa cpabaTbiBaeT MO aMIIUMTYAHOMY(
MTHOBEHHOMY) 3HAUEHUIO TOKA, a He JIeHCTBYWIEMY. ITO yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe ToKa( Nuk-dakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IIOYHUTD
3amuTy oT K3 MoXeT mpuUBeCcTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TMpej/ieJibHOe 3HaueHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HACTpoMlKka Kak pas
npeaycMaTpUBaeT cpabaTbiBaHUe 3alUThI [/ HEMPEBBIIIEHUS 3TOTO0 NpeAe/bHO-A0MyCTUMOT0
3HaYeHUs. B 3TOM c/ydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM rapaHTUHHOM
00CTY>KUBaHUU.

b) [lokazaHus gaTyvka Toka. B ciyyae, eciu Tok, U3MepeHHble GaKTUYECKU, PACXOLUTCS C
JI@aHHBIMH, 0TOOPa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO MIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
NOKa3aHUM JJaTYUKOB TOKA CJIyKaT PeryJMpoBOYHbIN pe3uctop R35, pacnosioxxeHHbIN B JIEBOM
BepxHeM yrJy miatbl TPM-ZVEL A5.

[IpyHUMasa pelleHUss 0 HEOOXOAUMOCTHM HACTPOMKHM NOKa3aHUM JaTyMKa TOKa ClefyeT
MMeTb B BUAY ciiefyroiue GaKkTophI:

- JaTYUMKU TOKAa MMEIOT HEeKOTOpYI0 HayaJbHYI0 30HY HeYYBCTBUTEJBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, NOKa3aHUA
JlaTYMKOB TOKAa MOTYT ObITh HEJOCTOBEPHBI WJM BOOOILE HyJIeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIUYEHUH TOKA, I0KAa3aHUA BXOAAT B HOPMY;
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- [OJs UW3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJELH, CIOCOOHble U3MEPSATH
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
VCIO0JIb30BaTh TOJIBKO MPU CHUHYCOUJAAJBHOM TOKe, a MPU HECHHYCOUJAJbHOM TOKe TaKue
KJIeIlM MOTYT JAaTb NOTpelHoCTb U3MepeHus Ao 50%. PexkomeHAayeTcs MCNOJb30BaTh KJeLix
¢upmel "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OT HOMUHAJILHOI'O TOKa PeryJasaTopa;

- HeBepHasl HACTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aAlUT OT
neperpy3kd HWJM KOPOTKOrO0 3aMblKaHUs - JIMOO CJAMUIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHME JIM6O HA0OOOPOT OTCYTCTBHE UJIM CIMIUIKOM Me/lJIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb HMeeT IMpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
00CIY>KMBaHUHU.

B) [llokasaHusi HamnpspKeHUs Ha JUCIJIee MOXHO B  HeGOJIbIIMX  Mpejesax
NOJKOPPEKTHUPOBATh C Momouibo pe3uctopa R7 Ha HuxHen muiate TPM-ZVEL A6. 'osioBKa
peryJIMpoBOYHOr0 pe3ucTopa JOCTylIHA C MNpaBOW CTOPOHbI muaThl. [Ipy u3MepeHHUM
HanpshKeHUs1 Heo6X0JUMO UCI0Jb30BaTh MPUGOP, CIOCOOHBIN U3MEPSTh CpeJHEKBaZpaTUYHOE
3HayeHUe HamnpsbkeHus. Ha Takux mpubopax posmkHa 6biThb Haanucb TRUE RMS( uctuHHOE
cpeiHeKBaJ[paTUYHOe 3HaueHue). [Ipubop, He uaMmepswie TRUE RMS, MoXkHO HCI0/1b30BaTh
TOJIBKO MPU CHHYCOWJAJbHOM HAaNpSDKEHWH, a NPU HECUHYCOUJIAJIbHOM TOKe TaKhe KJellu
MOTYT AaTh NOrpellHOCTb u3MepeHus A0 50%. PekoMeHayeTcs MCIIO/Ib30BaTh KJelid GUPMBbI
"Fluke” nnu “Appa”.

[Ipy npoBeseHHMM omnepauud NOACTPOMKM IOKa3aHUW Ha JHUCIJIee PEeKOMeHAyeTcs
bUuKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
NaHeJu yIpaBJeHuUs.

3.15 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHUE”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HaINpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYallMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHomnka uMeeT PpuKcaLuio CBOEro MoJ0XKeHHs .

B MozesiiX TUPUCTOPHBIX PEryJATOPOB C HOMUHa/JIbHBIM TOKOM 40 1 80 A npu HaKaTUHU
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATeJbHOTO MUTAHMS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI He MOAAITCH.

Jns Mozesield ¢ HOMUHAJIbHBIM TOKOM OT 125 A U Bblllle IPU HaXKaTHUU KHOIKU MOAAETCS
HanpspKeHWe Ha MexaHU3M He3aBUCUMOTr0 pacLenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIX
OTKJIIOYAETCS U 06eCTOUMBAET HAarpysKy.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYET JAeHCTBYWOIIMM Tpe6oBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBusiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesei» U «llpaBUi TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».
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4.2 Jlnsg paboTbl peryyisaTopa HCIOJb3yeTCs ONacHOe [ >KU3HU HamnpsikeHue. [Ipu
YCTAaHOBKE peryJ/isiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUHM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

4.3 He ponyckaeTcsl momnajaHue BJard Ha KOHTAKTbl KJIEMMHHUKOB U BHYTPEHHIOIO YacTh
mkada. 3anpelaeTcs HCIOJb30BaHUE PETyJsATOpPA B arpecCUBHBIX CpeflaX C cojJep>KaHHueM B
atrMocdepe KUCJIOT, lleJIouel, Maces U T. II.

4.4 TlopxkirodeHWe, peryJMpoBKa UM TexXHUYeCKOe OOCIyKHBaHHe peryssTopa JdOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU ClelMaJMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcIlyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO006XO0AMMO COOJI0[AaTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeXHUKU 6€30MaCHOCTHU MIPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILET0 IlepCoHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTEIb LIeNU WU U30JIMpYlollee
YCTPOUCTBO.

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

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

4.10 PaboTra peryJssiTopa CONpPOBOXKJAeTCS BbljeseHHeM Temsa. [/ mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJAWBATh PETYJASTOP Ha HETOPIOYYIO TIOBEPXHOCTh;

B) HefomycTUMO yCcTaHABJAUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIepaTypor OKpPY»Karollel cpesibl;

B) npu ycTaHOBKe He06x0A4MMO obecrnieduTh He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsTopa.

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

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3HW, IPe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIEHHUS.

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

5.4 llenu aad mojayd CUTHAJNOB YIpaBJieHUS CJAeAyeT BbINOJHATbL BUTBIMM MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoOCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.
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5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO O0OOeCHeYuTb HX HaJeXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJisTopa, [AJs 4Yero pPeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS M0/ BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHK YNPaBJAKIIUX CHTHAJIOB B OJHOM XXIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY IPOU3BOAUTCA IO CXeMawm,
NpyBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPHUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH NOAKJIIOYEHHe MO cXeMe 1, yKa3aHHOW B NpPUJIOKEHHWU A, NPU 3TOM B
KauecTBe TEeCTOBOUM HAarpyskd peKOMeHJyeTcs MOJK/IYUTh JIaMIy HaKaJUBaHUs MOILHOCTbIO
100-150 Br.

be3 mnoAK/JIOYEHHON Harpy3kd HEBO3MOXXHO CJeJaTh BBIBOJ O TMPaBUIbHOW WU
HeNpaBUJIbHOU paboTe peryJsiTopa.

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

B) nojaTh HampsKeHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHeau
mkada Jo/KHbI KPaTKOBPEMEHHO 3aropeThCsl U MOracHyTh, Ha Auciiee B TedyeHUe 10 cekyH[,
JI0/KHA 0TOGPA3UThbCs HAANWCh TEKylled MOJesd peryssiTopa U BKJIIOYAITCS BEHTH/ISATOPHI
ox/NaxJaeHud. [lajsee Ha Juclyee 0TOOPa3sUTbCA HaANWChb ‘['OTOBHOCTB” M TeKyllee 3HaYeHUe
CUTHaJjia 3ajaHusi( HampspKeHUs WM MoluHocTH, Hanpumep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsiITOp HKMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJIIETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJJHO€e HalpsiXKeHHe peryJInupyeTcs
$a30BbIM METO/IOM, CHUTHAJ 33/laHUs MOJAeTCsl BCTPOEHHBIM MEpeMEHHBbIM PE3UCTOPOM.
[lepeBenute Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE pPy4YKy HNEepeMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero moOJIOXKEHUS [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHOM Harpy3ke( JlamMmax HakKaJWBaHHUs) U3MEHSETCS HalpsbKeHHe B Ipejesax OT
HYJISl 10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.
[IporpaMMUpOBaHMe M MNPOCMOTP 3HA4Y€HUM YCTAaBOK OCYLIECTBJAETCA B pexuMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS

Hagnuch “[IlporpaMMupoBaHue”, mocje 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:
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F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

7.2 Bo160p PyHKIUH.

Haxkumasa kHonku “>” u”’<” B pexxuMe “I[IporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT

OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB  ¢QyHKIHIO,

3HAa4YeHHue KOTOpOP’I Tp66yeTCH MMpOoCMOTpETb HJIX H3MEHHUTD,

KpPaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS

TeKyllee 3HaueHue QYHKIUH, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIJiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJNHUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HadyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM

HaBUTaLUsA N0 QYHKIHUAM.

Ecnu ke BbIOpaHHOe 3HaYeHUEe QYHKLUH COXpPaHSATb He TpedyeTcsd,

HaXXMHUT€ KHOIIKY

“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO

HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.

[IporpamMmupyeMble QYHKIIMU peryJiATopa lepedyucsieHsl B Tabaune 7.1.

Ta6sinna 7.1 [IporpaMmmupyeMblie GYHKIIUU

dyH- Hapanucs Ha
KLU UHAMKaTope

OnucaHue

dyuknuu F1-F9 aBasiioTcsa o61MMHM AJ151 BCEX PEXXHMOB

OmpepnensieT cmnocob ymnpaB/jeHUs:: KoMaHJa “Pa6ora” mnojaeTcs MeCTHO WU
JUCTaHIIMOHHO
3HaueHUe Hagnuchb [TosicHeHue
F1 cnoco6 ymp. 0 - KoMmana “PaboTa” nomaercs nepeBojoM pyKOSITKH
y P TyMOJepa “PaboTa” B nmosoxxenue “Bxia”
1 CTAHIHOHHO Komanpa “PaboTa” momaeTcs myTeM 3aMbIKaHHUs KJIEMM

6 1 7 kJ1IeMMHOU KoJ10JIKU X1 MJIaThl yIpaBJeHUs

OHpeﬂeJIHET CHUT'HaJl ylIpaBJIEHUA BbIXOAHbLIM HANIPAXXEHHUEM

3HayeHUe Hagnuch

F2 CUTHaJ ymp.
0 KHOIIKH

[losicHeHUEe
CurHaja 3afaHus U3MeHseTCd Ha)KaTHeM KHONOK “>” u

“«_n

<
HaxkaTue “>” yBeJIMYMBaeT BbIXO/[HOE HANPSIX)KEHHE

“«_n

HaxkaTtue “< YMEHbIIAET BbIXOAHOE HAlIpAXKEeHHEe
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CurHan 3aJjJaHusl UW3MeHSeTCd TMOBOPOTOM PYYKH
NepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOro Ha JIKIEBOU
1 BCTP.PE3UCTOP | HAHEJIH. [TostokeHUE “Mun” COOTBETCTBYET
MHHHUMaJIbHOM BeJIMYMHe 3a/laHu4, ToJioKeHHe “Makc” -
MaKCHMaJIbHOU BeJIMYMHE 33/IaHMUS.
2 0.10 B CurHan 3aJlaHus MOJlaeTcs BHENIHUM HamnpsphkeHueM 0-
) 10B
3 0.20 MA CurHaJi 3ajlaHus nojlaeTcs ToOKoM ynpanJjieHus 0-20 MA
4 4.20 MA CurHaJi 3a/laHus N0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
CurHan 3afaHusl TOJAeTCA BHEUIHUM IepeMeHHbIM
5 BHEIII. pe3UCTOP | Pe3UCTOPOM. PekomeHiyemoe 3HauYeHue
CONMpPOTUBJEHUSA 3TOro peducrtopa 1..10 kOM
OnpenensieT MOBeJleHUE PEryJsiTOpa MOCJe MPONAXKU HANPSDKEHHS] CUJIOBOW CETH WU
BCIIOMOTaTeJIbHOTO HaNpshKeHUs1 B pexxuMe “PaboTa”
3HaueHue Hapnucek [TosicHeHue
Ecniu mpoBan HanpsbkeHUs JJIMJICSd MeHee 2 CeK -
BBIXOJJHOE HAMNpsHKEHWE CKAadyKOM BO3BpaljaeTcsi Ha

0 BKJIDYEHO MpEeXHHUH YPOBEHb.

Ecniu mnpoBan HanpskeHWs1 Jjdicad 6Gojee 2 cek -

F3 aBT.BKJI. MPOUCXO/JIUT AaBTOMATHYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecniu mpoBan HanpspkeHUsl JJIMJICS MeHee 2 CeK -
BBIXOJJHOE HAMpsHKEHWE CKAadyKOM BO3BpaljaeTcsl Ha
MPEeXHUH YPOBEHb.

1 oTkJoyeHo | Ecnu mpoBasn HanpsikeHWsl JAJWicad  Gosiee 2 CeK -
aBTOMAaTHYECKUH TMepe3alyCcK He TMPOUCXOJUT; YTOOBI
nepedt B pexuM “PaboTa” HYXHO NOJaTh KOMaHAY
“Cton”, mocJjie 4ero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpejenisieT ycaoBYe cpabaTbiBaHus 1-ro mporpaMMHUpPyeMoro peJie
3HavyeHue Hapgnuce ITosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTUBHO BO BCEX peXKUMax paboThl
1 CUTHaJ CpabaTbiBaHUe peJie IPOUCXOJAUT MPHU Mepexosie B PeXKUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUe peJie IPOUCXOAUT MPHU Mepexosie B PeXKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUe peJsie IPOUCXOAUT NMPHU MEePeXosie B PEXKUM
ABAPHA “ABapus”
OnpejiesisieT yca0BYe cpabaThIBaHUs 2-TO POrPAMMHUPYEMOTO peJie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJsie IPOUCXOAUT MPHU MEePeXo/ie B PEXKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUe peJie IPOUCXOAUT MPHU Mepexosie B PeXKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUE peJsie IPOUCXOAUT NMPHU MEePeXosie B PEXKUM
ABAPHUA “ABapus”
OnpejenisieT ycaoBYe cpabaThiBaHUs 3-T0 MIPOrPaMMHUPYEMOTO peJie
3HaueHUe Hapnucek [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHaJ CpabaTbiBaHUe peJsie IPOUCXOAUT MPHU MEePeXo/ie B PEXKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUe peJie TPOUCXOAUT MPHU Mepexosie B PeXKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUe peJsie IPOUCXOAUT NMPHU MEePeXo/ie B PEXKUM
ABAPHUA “ABapwus”
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Onpe,qumeT METOJ PEryJIMpoBaHWA BbIXOAHOTO HANIPAMXXEHHA

3HaueHUe Hapnucek [TosicHeHue

F7 METOJ, per.

0 ¢$a3oBbIl ®a30BbI¥ MeTO/] pEryJMpOBaHUs

1 np.nepuof, | MeToj peryJiMpoBaHusi HPONYCKOM NEPHUO/IOB

3aﬂaETCH XdpPaKTEep HArpy3KH — dKTUBHAA WJIKM dKTUBHO-UHAYKTHUBHAA.

3HayeHue Hapnuce [TosicHeHue

0 aKTHUBHas AkTuBHas Harpyska( cos ¢u >0,9)

1 aKTHUBHO-UH/|. | aKTUBHO-UHAYKTHBHasl. PeKOMeHJyeTCsl HUCI0JIb30BaTh
JUis1 Harpysku ¢ cos ¢u<0,8 mpu ¢pasoBoM ympaBsieHUH(
F7=0) w i Harpyskd, TOJKJIIOYEHHOH 4Yepe3
TpaHchopMaTop, MPH yHpaBJeHUH TPONYCKOM MePHOI0B(
F7=1)

F8 Harpyska

dyukuuu F11-F24 paeiicTByioT npu ¢azoBoM MeToje peryaupoBanus( yuknusa F7=0)

BpEMH IJIAaBHOT'O BbIXOJd HAIIPpAXKEHHWA Ha 33,[[aHHbII‘/II YPOBEHBb. l,Z[I/IEII'IEISOH 3Ha4YeHUH

F11 dyuknuu ot 0 1o 25 cek c marom 0,1 cek

IJIaBH. IIYCK

BpEMH IIJIaBHOI'O CHHXXEHHUA HalpAXeHHd A0 MHHHMAJIbHOTO 3HA4Y€HHUA. IZ[I/Ial'IaSOH

Fl12 3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

IJIaBH. BBIKJI.

OnpepiensieT 3aKOH U3MeHEHHUs! BbIXOJHBIX HANPSPKEHUS U MOILIHOCTHU B 3aBUCUMOCTH OT
yIPaBJSAIOIIET0 CUTHaMa(IpU YCJI0BUHM, 4YTO HaNpsHKeHHEe CeTH CHHYCOWAAIBHO, a
Harpyska JInHelHa)

3HauyeHUe Hagnucoh ITosicHeHue

F14 | per.BesnynHa

Bbixo/lHOe HampspPKeHHe TMpPSMO MNPONOPLHUOHAIBHO
CUTHaJy yIpaBJeHHUsI

0 U

BbixoHasgs  MOIIHOCTb
CUT'HaJIy yIpaBJleHus

npAMo MNpOoNnopurOHAJIbHO

1 p

MuHuMa/bHOE 3HaUeHWe CUrHaJjia 3a/iaHus B %. /luanaszoH 3HayeHuit pyHkiuu ot 0% A0

F15 100%, HO He 60.1ee 3HaYeHus1 ¢yHKuH F16. luckpetHoctb 0,5%

HWXH.IIpeaeJ

MakcumasibHOe 3HaYeHue CUTrHasa 33jaHus B %. [luana3oH 3HayeHui ¢oyHkiuu ot 0%

F16 J1o 100%, Ho He MeHee 3HaueHus yHkuM F15. [luckpetrHocts 0,5%

BEpX. Ipefest

CDYHKU,I/IH BKJIIOYA€T pPEeXUMbI CTa6I/IJII/IBaU,I/II/I WX OrpaHUY€HHUA TOKa, HAIIpAXKEHHUA,
MOIIHOCTH

3HavyeHue Hagnuceh [TosicHeHue

OTKJI. PexxyuMbl OI'pPaHHUY€HHA NN CTa6I/IJ'II/ISaI_II/II/I OTKJIKOYE€HDbI

F17

pexum

orpaHuyeHue |

BkitoyeH PEXKUM OrPaHHUYEHHA TOKA

Crabuansanuda I

BkutoyeH pPEeXUM CTa6I/IJII/IBaL[I/II/I TOKa

Orpanuyenue U

BktoyeH PEXUM OrpaHHUYEHHA HAlIpAXKEHUA

Crabunusanug U

BktoyeH PEXHUM CTa6I/IJ'II/I3aI_lI/II/I HallpAXeHHA

N WIN(FRO

orpa”HudeHue P

BkutoueH PEXHUM OI'PAHHUYEHHUA MOIIHOCTH

6

Crabuusanuga P

BkitoyeH PEXNUM CTa6I/IJ'II/IBaI_U/II/I MOIIHOCTH

F19

H. npegen U

Onpe,qenﬂeT MHWHHMaJIBHOE

3HAa4Y€HHUue HallpAXeHHUA Ha Harpy3ske B pexXume

CTabU/IM3alMK HaNpsDKeHWs. 3HauyeHHWe OYHKIMM He MOXKEeT MPEBbICUTh 3HaYeHHe
dyuknuu F20

F20

B. npegen U

Onpefensder MakcUMaJbHOe 3HAaYeHHe HaNpsSHKeHHWA Ha Harpyske B pexuMme
OrpaHUYeHHs HalpshKeHUsl WM CTabW/IM3aluM HanpshkeHUs. 3HayeHHe QYHKLUM He
MOXeT ObITh MeHbllle 3HaueHUus1 pyHkiuu F19

F21

H. npegeu |

OnpejfesnsieT MUHMMa/JbHOE 3HAaUYeHWE TOKA B HAarpysKe B peXUMe CTaOW/IM3alUH TOKa.
3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHe yHkunu F22

F22

B. ipepei |

OnpejiesiieT MakCUMaJibHOe 3HaUYeHUe TOKA B Harpy3ke B peXHMe OTpaHUYeHHUs TOKa
WJIM CTabUIM3alUU TOKA. 3HaYeHUe PYHKIIUU He MOXKET MPEBBICUTh HOMUHAJIbHBINA TOK
pery/isiTopa 1 He MOXKET ObITh MeHbllle 3HaYeHus pyHKunu F21

F23

H. npeges P

OnpezensieT MMHMMa/IbHOE 3HaYeHUEe MOLIHOCTH B Harpy3ke B peXHMe CTabUIN3aluu
MOILHOCTHU. 3HaueHHe GYHKLUU He MOKeT NPEeBbICUTh 3HaueHue pyHKuuu F24

F24

B. Ipepen P

Onpe,qenﬂeT MaKCUMAJIbHO€ 3HAa4Y€HHWE€ MOIIHOCTHU B HAl'Py3Ke B peXHWMe€ OrpaHUY€HUA
MOIIHOCTHU HJIH CTa6I/IJ'II/133L[I/II/I MOIIIHOCTH. 3HayeHUe (l)yHKL[I/II/I MOXXET OBITh MeHbIIe
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| 3HayeHus GyHKIUU F23

dyuknuu F26-F30 aelicTBYIOT Ipu peryJiMpoBaHuA MeTOJ0M nponycka nepuogoB( pynknusa F7=1)

F26 LKL, er. OnpepensieT BpeMsl OJJHOTO LIMKJIA peryJupoBaHus. /luana3zoH 3HayeHUH GyHKLIHUU OT 1
10 10 cek c marom 1 cek
F27 | mwkmnpegen MuHMManbHOE 3HaYeHHe CUrHajia 3aianus B %. /luanasoH 3HaueHud pyHkuuu ot 0% a0
100%, Ho He 6oJiee 3HaYeHUs dyHKIUU F28. luckpeTHocTh 0,5%
MakcuMasibHOe 3HayeHue cUrHaJa 3ajaHud B %. [luana3oH 3HayeHud ¢yHkuuu oT 0%
F28 Bepx.npeje
J10 100%, Ho He MeHee 3HaueHus yHkiuu F27. luckpetrHocts 0,5%
OnpezensieT MMHMMa/IbHOE 3HaUYeHUEe MOILIHOCTH B Harpy3ke B peXHMe CTabUIN3aluu
F29 H. npeaen P
MOILHOCTH. 3HayeHHe QYHKLUU He MOXKeT NpeBbICUTh 3HaueHue yHkuuu F30
OnpepensieT MakCUMa/IbHOe 3HaY€HHE MOLIHOCTH B HAarpysKe B peXUMe OrpaHUYeHUs
F30 B.Ipesea P | MOIHOCTU WM CTAGUIM3ALMU MOLIHOCTH. 3HaueHHe QYHKLHUHU MOXET ObITh MEHblle
3HavYeHHUs QyHKIU F29
dyHkuuA BKJIWYaeT WM OTK/AKYAaeT TeCTUPOBaHMe HA HaJW4yuMe Harpysku H
BHYTpPEHHEee KOPOTKOe 3aMbIKaHHE THPHUCTOPOB
Fo1 KOHTPOJIE 3HayeHUe Hapnuce [losicHeHUe
Harp.
0 BKJIIOYEHA 3auyTa BKJK4YEeHa
1 OTKJIIDYeHa 3almuTa OTK/IKYEHa
3anuce B IaMATb 3aBOACKUX HACTpoeK( 3Ha4eHHUH 10 YMOJTYaHUIO)
3HavyeHue Hagnuce ITosicHeHue
0 et 3HayeHUs BceX IMpoOrpaMMUpyeMblXx QYHKLHUA He
M3MeHseTCsl
Bce  mporpamMmupyeMble  GYHKLMM  HOPUHHAMAIOT
3aBO/ICKMe 3HAaYeHMs. DTU 3Ha4eHHUsI paBHBI:
dyHkuMs 3aBojckoe dynkuus 3aBo/CKO
3HayeHHe e
3HayeHHUe
FO 0 F16 100%
F98 | 3aBog. HacTp. F1 0 F17 0
F2 1 F19 0
1 Aa F3 0 F20 Unom
F4 1 F21 0
F5 2 F22 [HOM
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% F91 0
8. UHAnKanua AaHHbIX HA AUCILJIee
B Tabsiuue 8.1 npruBeseHbl 0OTOOpaXkaeMble Ha JJUCIJIee JaHHbIe JJIs1 BCEX PEeXKUMOB.
Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.
2-11 CTpOKa 3HayeHHe QYHKIMU U KPAaTKOe NMOsSICHEHHUE
Pa6oTa 1-4 cTpoka BesviunHa 3ajjaolero curasia
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2-1 CTpoKa oTOOpaKalTCs MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM ¢yHk1nuu F9 u Temneparypa paguaropa, Hanpumep, [=25
A, U=200 B, P=5,0 kBT, Tp=38 C.

WHaunupyeMble Ha JUCIiee NMapaMeTpbl MepUOJUYeCKd MEHSIOTCS.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, Hy)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. [lpu sToM Ha guciiiee 6yfeT 0TOOpakaTbCs

TOJIBKO

BbIOpaHHBIA mnapaMeTp. YToObl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapusd

Koz omn6ku U ee Ha3BaHHEe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoG6bI UX YCTpAaHEHUA

Bo3MoXKHble HEUCNIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 9.1

Tab6amua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHue
UHJMKaTope
Harpyska He noAk/04yeHa UJIH KOPOTKOe 3aMblKaHMe BHYTPH TUPUCTODPA.
Bo3moKHasi npuYnHa JenicTBUs
Harpyska He mojk/Jw4YeHa WU | Y6eauTbcs B MpaBUIbHOM
NOJKJII0UeHA HEBEPHO MOJKJI0YEHUHU Harpy3KHU
Hapyuenve KoHTaKTa [IpoBepuTh KOHTaKTHbIE
coelUHEeHUs; TPU HeO6XOAUMOCTH
KOHTAaKTHbIE NOBEPXHOCTHU
ol HeT Harpy3KH Ui 3a4YUCTUThb, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSHYTh
O6pBIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3ku Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHWHU CeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOMCTBO HEUCIPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
YcTpoHcTBO HE 0GHAPYKMBAET HANPSDKEHHE CETH
Bo3MoxHasg npu4MHA JencTBus
Hanpspkenuwe Ha peryasaTop He | Y6equTbes B MO/ K/IIOYEHUH
. N0/, aHO HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MOJIKJIKYEeHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/ HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HampsHKEHUs
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHellllee MOBeJieHUe peryJsiTopa
Ow3 Hannpz(;:sgnﬂ' onpeaensercsd 3HaueHueMm o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHU4YeCcKu TnepeijieT B pexuMm “‘loToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Ctron”
O neperpes! Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.

Bo3MoxHasg npuYMHa

JeiicTBusa
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HeucnpaBeH BEHTUJIATOP y66ﬂI/ITbCH B HCIIPABHOCTH
OXJIAXKAEHHUA BEHTHUJIATOpPA

3aCOpEHbI BEHTHJIALLKMOHHDbIE npO‘{I/ICTI/IT]) BEHTHJIAIMOHHBbIE
2KaJIFO3H KaJIO3HU OT IbIJIKM U MyCOpa

PerynsiTop pasMelieH B IJI0XO
BEHTUJIMPYEMOM  HWJIM  KApKOM
MecTe

Y6enuTbcsa, UTO  TeMIlepaTypa
OKpYy2Kalollero BO3/yXa He
npesbimaer 40 C.  YcTaHOBUTH
peryiatop B JApyroe  MecCTo,
NPUMEHUTDb BHEIIHUH 06/1yB

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Bo3MmoxHag npuYrHa

JelicTBusa

TemmepaTypa cpefbl COHIIKOM
HU3Kas

Y6eauTbcd, 4YTO  TeMmIepartypa
cpeabl He Hke 0 C

HewncnpaBeH JlaTYUK
TeMIepaTypbl

OTnpaBUTH B PEMOHT

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

KopoTkoe 3aMblKaHHE Ha BBIXOJE
peryasiTopa

[Ip03BOHUTB BBIXO/| PETYJ/IATOPA Ha
HasiM4yue MeX($pa3HOTO KOPOTKOT0
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJTIO

CAUIIKOM GoJIbIIHE IIyCKOBbIE

YBennubTe BpeMdA IJIaBHOI'O IMyCKa,

KopoTtkoe
Owm?7 TOKH YMEHBIINTE BBIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BbIXOJAHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUe PeryJsaTopa;
eryasatopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs
Ow10 [leperpyska pery b p p

AJINTEJIbHOI'O BpEMEHHU

TOKA; YBEJIUYUTH COMIPOTUBJIEHHE
Harpy3Ku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

PeryJsisiTop He BOoCHpUHUMaeT KoMaHAy “PaboTa”

Bo3MmoxHag npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha peryaTop

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eauThCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6oTa”

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

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasA npu4MHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yInpaBJeHUsI WJIA HUX HeBEpHOe | MPaBUJIbHOCTh NOJKJIIOYEHUA

MMOAKJ/IDYEHH e

1eney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al0LIEero CUrHajia

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

HeI/ICHpaBHOCTb KHOIIOK NN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHCIPAaBHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

PerysgTop nmnepexoAuT B pexuM “PaboTa”, curHaa ymnpaBJeHUs
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NPUCYTCTBYET U HW3MEHAETCA, Harpy3ka IOJKJ/IIOY€Hd, HO Ha BbIXOZe

HalpAXeHHd HET

Bo3MmoxHag npuYMHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYrHa

JeiicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMAaT QF2,
NpPOBEPUTH HaJW4Me HaNpsKeHUs
220 B Ha koHTakTax aBToMaTa QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy paboTe peryjdaTop TMepUOAWYECKH “3aBHcCaeT’, JaHHble Ha
WH/JIUKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCHIPUHHMAIOTCS C 3aM03/]JaHUEM UJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JdencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B
nepuoJUiecKu B HEM BO3HUKAKOT | BCNOMOraTeJbHOM HanpsH>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaTos)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy mojavye HampspKEHHWs HA PEryJsTOp Ha Harpy3ke HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH1a “Pa6oTa” He M0o/laHa, PeryJasTOP HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3MoXkHas NpUIUuHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HemepHoe MOJIKJIF0UEHUE
Harpy3kKu

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJIDYEHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOPAa MPOU3BOJUTCSA HE pexke OJHOr0 pasa B
1IeCTb MecsLleB U BK/IIOYaeT B ceb:

A) KOHTPOJIb KpenJleHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNH, TOATS>KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJIITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa

11.1 Ha kaxbli1 peryJiiTop HAaHOCATCH:

A) Ha3BaHUe peryasaTopa;

B) o603HaueHuMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
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[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJiaiTopa IpoUu3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIH iepeBAHHBIN AIIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUEe

13.1 PerynsTop XpaHUTb B 3aKPbIThIX MNOMEIEHUSIX B KAPTOHHBIX KOpPOOKaxX WU
JlepeBSIHHBIX SIIIUKAX MPU CJIeAYIONUX YCIOBUSX:

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

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

Bo3yx B MOMeleHHUH He J0J/DKEeH COZEepKaTh IMbLIM, MAapOB KUCIOT U IeJIoUel, a Takxke
ra3os, BbI3bIBaKOIIUX KOPPO3HUIO.

13.2 PeryssiTop B yHakKoBKe TPaHCIOPTUPOBATbH MpHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOU BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu TemnepaTtype 35 C.

13.3 TpaHcnopTHpoBaHHWe [ONYyCKaeTCd BCEMHW BHUJAMHU 3aKPbITOrO TpPaHCIOPTA.
TpaHcnopTHpoBaHHe  aBUATPAHCIOPTOM  JOJ/DKHO  NPOU3BOJUTHCI B OTallJIMBaeMbIX
repMeTHU3UpPOBAHHBIX OTCEKAX.

14 KoMIJ1IeKTHOCTb

TPM-1-C-A.. oo e e e e e e 1T
PYyKOBOZCTBO MO 3KCIIYATALMHU .eeerunerernrreernnreerssseennnne 1T
| =0k 1 (0] o AP PTRPT 1wt
0201 0 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHEHUS U
MOHTAaXa U3rOTOBHUTEJIb 00513yeTCs OCYLeCTBUTD ero 6ecnJaTHbIA PEMOHT UJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTENA.

e Ha npegoxpanurenu.

e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpraHM3alUi 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHUPOBaJUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIe
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAaPaHTUWHbINA OCYIIECTBJSETCS Ha MpPeJNpUITUU
WU3TrOTOBUTEJIA.

15.5 B ciyyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAaPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 06paTUTBCA N0 aJipecy, yKa3aHHOMY caliTe KOMIaHuU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Tab6siuna b1 'abapuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPhI, MM

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

TPM-1-C-A-125 480 516 | 546 720 680 | 194 | Boatet M10 22

TPM-1-C-A-160 480 516 | 546 720 680 |194 | Boatet M10 23

TPM-1-C-A-200 480 516 | 546 720 680 | 194 | Boatet M10 24

TPM-1-C-A-250 480 516 | 546 720 680 | 194 | Boatet M10 26

TPM-1-C-A-315 560 602 638 840 790 | 194 | Boater M12 32

TPM-1-C-A-400 560 602 638 840 790 | 194 | Boater M12 34

TPM-1-C-A-500 760 802 838 1000 950 | 222 | Boartel M12 46

TPM-1-C-A-630 760 802 838 1000 950 | 222 | BoaTtel M12 48

TPM-1-C-A-800 760 802 838 1000 950 | 222 | BoaTrel M12 52

TPM-1-C-A-1000 760 802 838 1000 950 | 222 | Boartel M12 60
TPM-1-C-A-1250 760 802 838 1000 950 | 222 | Boartel M12 62
TPM-1-C-A-1600 760 802 838 1300 1250 | 282 | BosaTer M12 65

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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