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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOIIHOCTH, UMeHyeMoro Jasnee 1o Tekcty “TPM-3-C-PT”, “perysnsaTop” uau “ycTpoicTBo”.

1. Ha3HayeHue

1.1 PerynsTop npeaHasHayeH [Jis PeryJMpoBaHUsl MEepPeMEHHOT0 HaIpsKeHUs B CEeTSX
220/380 B 50 I'm HA aKTUBHOW U AKTHUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOJlaMHU:

A) $a30BbIM, TO €CTh U3MEHEHUEM YTJIa 3a/JePXKKH OTIIUPAHUS CUJIOBBIX TUPHUCTOPOB;

B) MeTon0M npomnycKka Nepuo/ioB.

PerysnaTtop Henb3sd WCNOJb30BaTh [ 3JEKTPONMUTAHUS MNpPUOGOPOB, coAeprKaliux
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
nuTaeMblx NpU6GOpPOB. B 3TOM ciiyyae OTBETCTBEHHOCTb 3a IOJIOMKY OOOpPYZOBaHUs HeceT
NOTpebuTe b, a rapaHTUHHbIE 0053aTeIbCTBA U3TOTOBUTEIA He JeCTBYIOT.

1.2 Harpy3ska K pery/issiTopy NoJKJI4YaeTcs M0 CXeMe “pa30MKHYThIN TPEYTrOJbHUK .

1.3 PerysvpoBaHMe Hallpsi>KeHHe Ha Harpyske OCYLeCTBJIIETCA OJHOBPEMEHHO N0 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOrO ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, [AJisi 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3nuCcTOop Ha
nepejHell mnaHesnd I1Kada, TaK M JAUCTAaHLMOHHOIO yIHpaBJieHHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTHbi curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) crangapTHbid curHai 4...20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay pa3pelnienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyMOJiepa Ha JIMI|eBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHUPOBAHUSL.

1.5 PerynaTop sB/sieTCd  MUKPOINPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE MT0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEProOHe3aBUCUMOU NaMATH
MHUKpOIpoLeccopa.

1.6 PeryssaTop oToGpa)kaeT Ha JUCIiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMBbIX YCTABOK U KO/IbI
OILIUOOK.

1.7 PerysnsTop uMeeT LIMPOKUN KOMILJIEKC 3aIlUT U aBTOJUArHOCTHUKH, 06eCledrnBaOLUX
HaJiexkHoe QYHKIIMOHUMPOBAaHKE YCTPOUMCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTES
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpEX/eHue.
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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-3-C-PT
KosinuectBo ¢das 3
Cetp 198-242 B, 342/418 B, 50T’y
YnpasJienue ¢pazamMu CoBMecTHOe
Cxema MOJIK/IIOYEHHS HAarPy3KH PA30MKHYTBIN “TpeyrojbHUK”
Hasimyre BBOJHOTO aBTOMaTH4Y€ECKOI0 Her
BBIKJIFOYATEJIs
Hasimyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS Ja
®a30BbIM, NPONYCKOM NEPUOI0B

Cnoco6bl peryJiMpoBaHUsi MOUIHOCTH

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y

HoMHHa/NBHBIN TOK HAarpy3ku, A

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

1000, 1250, 1600

CurHan ynpaBJieHUs

Peryupyrouun 3jieMeHT Tupucrtop
Tun cucteMsl yripaBJieHuUs MukpomnpoueccopHas
0..10 B, 0..20 MA, 4..20 MA, BCTpO€eHHbIH!

nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIIKY aHeJU
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHUE

0-10 B / 20 kOM
0-20 MA /91 OM
4-20 MA / 91 Om

[1;1aBHBIN BbIXO/, HA 3aJaHHYI0 MOLHOCTh

0..25 cexk

Nupaukanuda

Kuako-kpucraiimieckui MHAUKATOP 32-
CHMMBOJIbHBIH, 2 cBeTOAHOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpaMmmupyeMsbix pesie 220 B 5 A.

BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,

“ToToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

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

BJIEKTpOHHaH 3allluTa

3alura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnanue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAK/JIKOYEHHUA HAl'PY3KH

JJIeKTpPOHHAs1, paboTaeT TOJbKO Mepes MycKOM

3aLU,I/ITa: KOHTPOJIb UICIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCKOM

3amuTa: HECHMMETPHS BbIXOIHBIX TOKOB(
00OpbIB UJIM TOBPEXKJEHUE HAaTPY3KH)

JJIeKTPOHHadA

[leperpysoyHas cnoco6HOCTb( AelCcTBYyOIeE
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHUE)

[=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -
1 MuH

[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO
3aMblKaHUs( aMIIMTYAHOE 3HAYEeHHUeE)

[ >=3Iun

TouHOCTb cTabUIU3aLUU IEWCTBYIOIIUX
CpeJHEeKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX
napaMeTpoB

Hanpsixenue v Tok - 2% UH, [H
MOIIHOCTD - 4% PH

Bpems cTabuin3alnuu TOKa, HANPSXKeHUs WU

MOIDHOCTH IIPHU CKa4YKe HallpAXKEeHUA CEeTHU UJIN

Harpy3ku Ha 10% B pexxuMe cTabUIM3aL MU

2..3 cek
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CTeneHpb 3alUILLEHHOCTH P41
OxaskeHHe [IpuHyUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJIITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcHTeIbHAs BJAQXHOCTb BO3/1yXa 0..90% 6e3 KoHJieHcaTa ( cyxoe NOMelleHHe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
H3onauus
yHOpaBJASLUMMU LEeNsIMU
PexxuM paboThl JauTtenbubil, [1B =100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTHUda 12 meca1eB

[ paboThl peryJjsTopa Heo6XoAMMO JBa HampspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPbI KOMMYTHUPYETCSI HAa Harpy3Ky — OHO Ha3bIBAeTCs CUJIOBBIM HAMpSKEHUEM; ApPyroe
HanpspKeHWe MCIOJIb3yeTcd [JIl [NUTAaHUA CUCTEMbl YIpaBJeHWs - OHO Ha3bIBAaeTCHd
BCioMoraTeJbHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'n,

2.2 PeryniaTop npeiHa3HavyeH [/ 9KCIJIyaTalluy B CJelyIOLUIUX YCA0BUAX:

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

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

B) BepxHU Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIAry;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U Y/IapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee YCTPOUCTBO.

BHemHuM BU/J pery/siTopa fpejcTaBjieH Ha pucyHke 3.1:
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PucyHnok 3.1 BHeluHu# Buj perysstopa

Ha nuneBo#l maHesiM pa3MellaloTcs 3J1IeMEHThI UHUKALUKY U yIIpaBJIeHHUs:
A) cBeToauof “Pabora”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KPUCTAINYECKUN UHAUKATOP;

) xaonku “Ilp.”, “®@”, ”>", "<” a1 nporpaMMUPOBaHUs U YIIpaBJIeHUS;

E) pyyka BCTpOEHHOTr0 epeMeHHOT0 Pe3UCTOPa;

2K) kHONKa aBapUIHOTO OCTaHOBA.

BayTpu mikada pazMeniarTcs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paguaTop oxJaX/JeHus;

B) muaThl cUCTeMbl yIIpaBJIeHUS;

") k1emMMHas kosoaka XT1 a5 MOAK/IIOYEHUS MUTAIOIEN CETH;
) kneMmMHble Kostoaku XT2-XT3 - aj11 N0AK/II0YEHUS HAarpy3KY;
E) aBTOMaTuuyeckui Bbikaw4aTeab QF1;

2K) maTtuyuku Toka ( 3 WITYKH)

3) BEHTU/ISATOPbI OXJIAXK/EHUS

Ha 60koBo# naHesu mkada HaX0AUTCS KJeMMa 3a3eMJIeHUsI.

B kauecTBe peryjupymoLiero 3jeMeHTa B YCTPOMCTBE UCNOJIb3YIOTCS TPU TUPUCTOPHBIX
MOAYJISl, KaXAbld M3 KOTOPBIX COAEPXKUT MO JBa THUPUCTOPA, COEJUHEHHBIX MO BCTPEYHO-
napaJijiesibHOM cxeMe. Ha JiMlieBoM maHesM pa3MelleHbl 3JIeMEHThl UHAMKALUU U yIPaBJeHUs.
BHelmHue mnpoBoja W Kabeaud [AJs NMOJK/IOYEHUS HANpshKEHUs CETH, HAarpy3Kd W Lienei
ylnpaBJeHUs BBOAATCA B LIKad € HWXXHeH CTOpoHbl. llenmu ynpaByieHUs M CUTHa/IM3aLUU
MOJAKJIIOYAIOTCA K KJIeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHHs.
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3.2 PexXuMbI paboOThL

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

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIyJ/IbCbl yIpaBJIeHUA Ha CUJIOBble TUPUCTOPHI He
NOJAIOTCSA, BBIXOJHOE HaNpsKeHHe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pab6ora” wam
“[IlporpaMMUpoOBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX NEpPeXOJUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HaYeHHe CUTHaJIa 33JaHUsA

“PaboTa”

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HaJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIME UMIYJIbCh, HA
Harpyske NpUCYTCTBYeT HanpsikeHue. Ha MHAMKaTOpe oToGpakaeTcs
TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBieHWsT KoMmaHbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“I'OTOBHOCTB .

“ABapus”

B 3TOT pexuM pery/siTop mnepexoiuT NMPU perucTpaluu KaKou-1u6o
aBapuMiHOM cuTyanuu. UMnysibcel ypaBjieHUs Ha CUJ10Bble TUPUCTOPHI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay ‘Paborta” mo
JIMKBUJIALIUM aBapuiHON cuTyauuu. [locse perucrpanuu oTCyTCTBUS
aBapMMHON CHUTYyallUu PEeryJsITOP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuMm “PaboTta” naum “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTyallM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

PexxuM nmnpesHasHauyeH /sl 33J/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum “[lporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
no/ilayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYLed MOJIeJIU peryJsTopa).

B 3TOM pexume YCTPOMCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPpYKTUBHO pery/asiTop BbINOJHEH B BHJE MeETaJJIMYeCKOrO0 HAaBECHOr0 WU
HanoJsibHOro mkada. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuceHHble B Tab e 3.2




"3Bezna InekTpoHmnka”

www.zvezda-el.ru

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHNs U MHAMKALUKY peryasaTopa

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoauopn “Paborta”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyllude [JlaHHble, peEXHUM pabOThI,

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHON MOLIHOCTBIO B pyYHOM pexXuMe
“YupaBsienue”

Tym6usep “PaboTa”

Jlig nojgauu kKoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

3Ha4YeHUudA

Kromia "®" 3HaYeHUs
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI

KHomnka “ABapuiiHoe

OTKJIIOYeHue”

ﬂ.}lﬂ HeMeOJIEHHOT O
BO3HHWKHOBEHHWH aBapHﬁHOﬁ CUTYalHUH.

CHATHUA BBIXOJHOI'O HAIPpAXEHHUA IPHU

3.4 HasHaueHue kJ1eMM KaeMMHbBIX kKoa040K XT1-XT3, X1 u X4 npuBejieHO B Tabjuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasnauyeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 A J1s1 moAK/II04YeHHUs CeTH

XT1 2 B JlJ1s moAK/II04eHUsI ceTH

XT1 3 C JlJ1s1 noAK/II04eHUs CeTH

XT?2 1 B ®a3za B g5 coeiHEHUs C HArPY3KOH

XT?2 2 C ®a3za C as15 coeUHEHUS C HATPY3KOH

XT2 3 A ®a3za A /15 coe[ITUHEHUS] C HATPY3KOU

XT3 1 LA Beixon A fJ1s1 coeiMHEHUs C HATPY3KOU

XT3 2 LB Beixoa B a5 coeiuHeHUsI C HArpy3KOM

XT3 3 LC Beixop C 11 coeJUHEHUS C HATPY3KOHU

X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jns nogadu avasorosoro curdasa 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 | O6wmui AJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl

X1 6 Ay Jl1d mojga4y CUrHasia AMCTaHIIMOHHOIO yIIpaBJIeHUs

X1 7 GND O6mun

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-r0
IpOrpaMMHUpPyeMOro peJje

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

X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHpyeMOoro
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peJie
X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
IpOrpaMMHUPYEMOTO peJsie
O6mui | O6IMHA KOHTAKT 2-T0 MPOrpaMMUPYeEMOTO peJie
X4 > P2
X4 6 H3 P2 HopMa/ibHO-3aMKHYThIM KOHTAKT 2-T'0 IPOrpaMMHUPyeMOTO
peJie
X4 7 HP P3 HopMa/ibHO-pa30OMKHYThIM KOHTAKT 3-TO
IpOrpaMMHUPYEMOTO peJie
O6wuit | O6LMIT KOHTAKT 3-T0 IPOrpaMMHUpPYEMOTO peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAaKT 3-Tr0 MPOrpaMMHPYeMOTO

3.5 CxeMa coeJUHEeHUS HArPY3KHU.
Harpyska mnoaksovyaercsa N0 cxeMe “pa3OMKHYTBhIA TpPEYTOJbHUK’, TMpPU 3TOM

MaKCHMaJibHble HalpsDKeHUs Ha Harpy3o4yHbIx pesuctpax Rab, Rbc u Rca paBHBbI JMHEWHBIM
HanpspkeHUsAM( HoMuHaJIbHO 380 B).

[Togk/a0ueHHe HArpy3Kd K PeryJssiTopy MPOU3BOJAUTCS B COOTBETCTBUHM CO CXeMaMH U3
MpUJI0XKeHUA A.

3.6 Boi6op crnocoba noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJIaTe yIpaBJeHus.

COOTBETCTBEHHO, HaXOXJeHHEe PYKOATKU TyMmb6Jepa B mnoJjiokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAkHU X1, 03Ha4yaroT koMaHay “Cton”.

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

3.7 Bbi60p 3a/1a10111ero CUrHaJa
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WU

JAUCTAHLMOHHO. MeCTHO MOXHO yNIpaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUYEHUE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIIaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3UCcTOpoM. HaxoxJeHue PUCKU PYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

JJ11  AUCTAaHLLMOHHOTO YIpaBJeHUA B KadecTBe VYIPABJAKIIUX CUCHAJIOB MOTYT
IPUMEHAThCH:

A) ctaHzapTHbIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) cranzapTHBIN cUTHA/I aHAI0TOBbIH 4...20 MA.

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

llenn ynpaBJieHWS MOJAKJIOYAKOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHHU(
npujaoxeHve A) u Tabauued 3.3. Bpibop uCNOJb3yeMOro CUrHajJa OCYILIeCTBJSETCS
nporpaMMupoBaHrveM ¢yHKUMM F2( cM. nyHKT 7). BeiMunHa curHazna 3aZjlaHusl oTobpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
cTabuIM3al My TOKa CUTHAJ 33/laHud 0ToOpaXkaeTcs B aMmnepax, HanpuMep [3=28 A.
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3.8 Hcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBesieHUe peryJiATopa Nocje NpoBaJja CUJIOBOTO MJIM BCIOMOraTe/JbHOI'0 HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” perynatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
WHJUIMPYETCS cooblieHre 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJisiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBIX peJie

Ha «xseMMHyw0 KoJsoAky X4 1nJiaTel yHpaBJeHUs BbiBeJleHbl KOHTAKTbl —Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuii F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIU BBIMOJHATh GYHKIIUIO CUTHAJIM3aTOPa CAEAYIOIUX COOBITHH:

A) PeryssTop HaxoAuTcs B pexkxuMe “['oTOBHOCTB”;

B) Peryaartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexxuMe “ABapus’.

KoHTakThl mporpaMMUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Bri6op cnocob6a peryJrupoBaHus

BbIx0o/lHOe Hanps)KeHUe peryyaTopa MOXKeT peryJupoBaThCcs ABYMs crioco6aMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crocob6a paccMoTpeHbl HMXe. Bri6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).
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3.11 ®a30BbI¥ METO PErYJIUPOBAHUA

BbixoZiHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT H3MEHEeHUsI BpeMeHHU 3aJlep’KKU
oTnupaHus T3 cUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 T3 T3

PucyHok 3.3 BeixosHoe HanpsbkeHUe MU pa3oBOM CrIoco6e peryIMpoBaHUs

JlocToMHCTBa MeToa:

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

B) noAXoAUT A/ peryJiMpoBaHusl TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHSA
SIPKOCTHU CBeYEeHMUS JIaMIl HAaKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NyCKOBbIE TOKH;

HepocraTku metopa:

A) BHOCUT rapMOHUYECKHE UCKAXKEHUS HANPSXKEHUs CEeTH;

B) noTpeb6/ieHre peakTHBHON MOLHOCTH, IOHMXKEHUE COS (p CETH.

Pa6oyuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

A Usbix
100%
Max —m — — — — — —
% Tl S (- e
T
0 L
Tnyck TexHoNnorM4ecKkMn UnKn Tebikn
100% — — — — — — —
Curnan sagaHws
T
0 o
Komanpa “"Pabota”
T
0 -

PucyHok 3.4 Pabouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs
11
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[Tocne mopayr koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HaMpsKeHUeE
IJIABHO YBeJIMYMBAETCA OT MHUHUMAJIbHOTO 3Ha4yeHusd Min 10 3alaHHOrO YPOBHSA. ITOT Y4aCTOK
Ha3blBaeTCA IJIaBHBIM NyCKOM. /lajiee BbIXOJHOe HaNpsKeHUue U3MeHSAeTCd B COOTBETCTBUHU C
CUTHAJIOM 33JlaHuA B [Uana3oHe MexJy 3HadeHUdaMd Min v Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BIXO/HOE HANPSDKEHHUE IJIAaBHO YMEHbIAeTcsl B TedeHHe BpeMeHHU TBBIKJ 0
MHUHHUMAaJIbHOT'O YPOBHS ( [JIaBHOE BBIKJ/IIDYEHHE), TOC/Ie Yero Harpy3Ka 06ecTOYHBaAETCH.

3.11.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[lpyuMeHeHHe QYHKUUK MJIaBHOTO MyCKAa W BbIKJIIOYEHUS MO3BOJISIOT MNPefOTBPATUTH

CKauK{ HalpshKeHUs CeTH, 00YyC/0BJIeHHble Pe3KUM HabpocoM M COPOCOM HarpyskH, a TaKxkKe
YMeHbIIUTD [TyCKOBble TOKWU. BpeMeHa ny1aBHOT0 NycKa ¥ BbIKJIIOYeHUS 33/Jal0TCA B IIpejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkuui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHocTb P. Eciu B KadecTBe BBIXOJHOI'O0 IMapaMeTpa BbIOpaHo HampsbkeHue U, To
JIEACTByIOlllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAIY
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHWE CETH CHHYCOMJAJbHO, Harpy3ka JMHeWMHass U UMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJisieMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJNy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUS U MOIIHOCTH PEryJysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTp

Hanpsxenue, U MomHocTb, P

CUTHaJ
3aganus, | 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 | 80 | 90 | 100 | 31 |44 |54 |63 |71 |77 |73 189 |95]100

Pebix,% | 1 4 9 |16 2536|149 164|181 100|10)20|30]40|50[60]70]|80]90]100

Bbi60p pery/ivpyeMoro napameTpa OCylLecTB/sAEeTCA NyTeM NPOorpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUW ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH MNO3BOJIIET YCTAHOBUTb TPaHUILbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTUCh peryJupoBaHHMe BbIXOJHOro mapamerpa. Ecau
YCTAaHOBUTb 3HaueHWe [iJIsi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HaInpsKeHHUs.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3aZlaHNe 3Ha4eHU I HUXKHEr0 U BEPXHETO Npe/ie/oB peryaupoBaHus s ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexxyM orpaHUYeHUs TOKaA
PerysnsTop MoXeT paboTaTh B peXHUMe OrpaHHYeHUs] TOKa, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHM H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
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06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OrpaHHUYMUBATHL IMyCKOBble TOKM Ha YpOBHe He 0oJiblle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. ODyHKuua
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4uMHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexuM cTabuJaM3aLUU TOKA

PerysnaTtop MoxeT paboTaTb B peXuUMe CTabWJM3alMM TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI NOAAEPKUBATh TOK Harpy3Ku Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLuU
TOoKa — 2% OT HOMMHAJbHOTO TOKa pery/isaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTob6pakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIMA BK/IOYAETCA U OTKJIKYaeTCad NpOrpaMMHUpOBaHUEM
yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd yctaBkaMu F21 u
F22( cM. nyHKT 7).

3.11.6 PexxyM orpaHUYeHU HANPSXKEHUS

Perysatop MoxeT paboTaTh B peXxMMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKUM
00pa3oM, 4TOOBbI BBIXOJHOE HaNpshKeHWe Ha Harpy3ke He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
OyHKIMA BKJIOYAETCA U OTKJ/IKYAeTCHd MNporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOTO Hanpsi>keHus 3aaaeTcs ycraBkol F20( cM. myHKT 7).

3.11.7 PexkyM cTabuIM3aliMy HANPSHKEHUS
PerysnsTop MoXeT paboTaTh B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJsfloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4YTOObI MOAJEep>KMBaTh HANpsDKEHWE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TO4YHOCTH
cTabuav3anyu HanpskeHus — 2% OT HOMUHA/IbHOTO HaNps>KeHUs CeTH, BpeMsl CTabuIu3aLuu
IpU CKayKe CeTeBOr0 HaNpshKeHUsA Wau Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTK/IOYAETCS
nporpaMMuMpoBaHueM yctaBkdn F17, a BeJMYMHA MHHMMaJbHOTO M MaKCHUMaJbHOTO
HanpspKeHU# 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.11.8 PexXxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTHU4YeCKHM H3MeHsIeT yIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
0o6pa3oM, 4YTOOBI BBIXOJHAsh MOIIHOCTb B Harpy3ke He IpeBbICWJa 33aJlaHHOe 3HadeHHe..
@QyHKIMSA BKJIKYAETCd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOM MOIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.11.9 PexuM cTabUJIM3aLUU MOIIHOCTHU

PerysaTtop MoxeT paboTaTb B peXMMe CTAaOM/IM3allMM MOILHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, 4YTOOGBI MOAJAEPKMBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TO4YHOCTb
CTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOPa, BpeMs CTabu/IM3aLuu
IpU CKayKe CeTeBOr0 HaMNpshKeHUs Wiau Harpy3ku Ha 10% - 2.3 cek. CurHan 3ajjaHusd
oTobOpaXkaeTcsl B KMJIoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMSA BKJIIOYAETCI U OTK/IIOYAETCS
NporpaMMUpoBaHueM ycTaBky F17, a BeJilMuMHAa MUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3apaetcd yctaBkamu F23 u F24 ( cM. nyHKT 7).
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3.12 MeTo 1 IponycKa NepruoJioB

MoiHoCTb, BbljesisieMasi B Harpy3kKe, peryJiMpyeTcsl 3a cCieT U3MeHEeHUs 4ucJa NePUo0B
CETEeBOTO HANpSDKEHHsS, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. PopmMa BbIXOAHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

T
L

Linkn 1 Llnkn 2 Linkn 3

[

PucyHok 3.5 BeixoZjHOe HanpsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePUo/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETh;

B) HeT moTpebJieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapaKTepe
HarpyskKHu).

HepocraTku meToa:

A) He TOAXONUT JJisi PeryJMpOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3o0K M
YPOBHS SIPKOCTH CBEeYEeHHs JlaMIl HaKaJMBaHUS;

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

B) B ceTH BO3MOXHO MOSIBJIEHHME CKAYKOB HaNpsHKeHUs, 00YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( pnkep-apdekT);

[) mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXHO IOSIBJIEHHE CyOrapMOHHYECKHUX
COCTaBJAKIIUX( YaCTOTbI KOTOPbIX MeHbIle 50 I').

HpI/I HCIIOJIb30BAHWHU 3TOro MeTOoJa MOIHOCTL, BblAeJdeéMad B HArpy3ke, NpAMO-

NpONOPLHOHAIbHA BeJIMYMHE CUTHA/IA 3aJ,aHUS.
Pabounii [UKJ/I IpeACcTaBJeH HUXKe Ha pUCyHKe 3.6:

14
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A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -
PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0M MPOMycKa eEPHUOI0B

[Tocne mogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTMYECKOTO LIMKJa BbIXOHAas
MOIIIHOCTb, BblZieJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcs HA JIUCILIee B IpolieHTax, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHHU LIMKJIa PeryJaMpoBaHud
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10

CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.12.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA

Hv>xHUU U BepXHUM Npejiesibl peryJIMpoBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusi MpU PperyJMpoBaHUM MeTOJOM IMPONyCKa IepPHUOJI0B OCYLLeCTBJSETCA
nporpaMmMmupoBanueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJsieT 0,5%.

3.12.3 PexxuM orpaHHYeHUsa MOIIHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSIeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM
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06pa3oM, 4TOObI BBIXOJHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMuMHA
MaKCHMMaJIbHOM MOIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.12.4 PexKyM CTabUJIM3alMU MOIIIHOCTHU

Peryasitop MoxeT paboTaTh B peXHMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
o6pa3oM, 4YTOObl MOAAEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMUHAJIbHON MOULIHOCTH PEryJsaTopa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HaMNpshKeHUsA Wau Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oTobOpaXkaeTcsl B KuJioBaTTax, Hanpumep P3 = 10,0 kBt. OyHKUMSA BKJIIOYAETCAd MNyTeM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMAJbHOM W MaKCUMaJIbHOU
Mol[HOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. myHKT 7).

3.13 Bbi60p THIA HArPY30K

PerysaTtop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bbh160p ocylecTBsieTcsl porpaMMupoBaHueM yHKUuU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( aKTHBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cnocobe ynpasyeHusi( F7=0) perysnartop caBuraet UMIyJibChl yIpaBJeHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTA IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3UMPOBAThb PETyJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi ycCTaHaBJMBaTb I3TOT pEXHUM MpHU
NO/JKJIIDYEHHUU HArpPy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.I. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), nosaToMy BbIGOp peKUMa aKTUBHO-UHAYKTHBHON HarpysKHu He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJA [0 IOJIHOIO CeTeBOro, IMocje 4ero yxke COOCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPONYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCPOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.14 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

PerynsaTop uMeet crnenuaibHyo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs1 paBHOTO 1, BCe MOJIb30BaTe/JbCKHME YCTAHOBKM CTUPAIOTCH, @ HA UX MECTO
3aMMChIBAIOTCSA 3aBOJCKUE 3HAaYeHUsSI QYHKIUM.

3.15 3amuThl
B perysisiTope peajsi30BaHbI CjeAylolde BUbI 3aIUT:

A) 3amyTa OT KOPOTKOTO 3aMbIKaHUS PETYJISATOpPA ABJSETCS 3JIEeKTPOHHAs. JJIEKTPOHHas
3al[yUTa peau3yeTcs MyTeM ObICTPOH 06PabOTKH MHUKPOIPOLIECCOPOM CUTHAJIOB, MOCTYMALUX
OT JATYMKOB TOKa. [Ipy npeBbIllIeHUU MTHOBEHHOTO TOKa 3HaYeHUs 3*IHOM MPOUCXOAUT CHATHE
YIPaBJASIOUMX HUMIYJbCOB C THPUCTOPOB, a Ha [AMCIIEE OTOGpaA’KaeTcsl COOTBETCTBYHOIIEe
COOOIIeHHE.

B) 3amuTa OT Teperpysku THPUCTOPOB TMpeJHa3HAayeHa [Jis  COXpPaHEHHUs
pa6oTOCIOCOGHOCTH THUPHUCTOPOB INPH AJIUTEJbHOH Meperpy3ke TOKOM, MpPEBbIIAKIEM
HOMHMHa/IbHOE 3HauyeHHe ToKa peryJjsaTopa. MUKpONpoIlleccCop HempepbIBHO H3MepPSIET TOKHU
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Harpy3Ky U HaKaIJIMBAaeT 3HaYeHHe BPeMsI-TOKOBOI'0 MHTerpasia U CPaBHHUBAET €ro C YCTABKOH,
NpU MPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPABJEHUSI C TAPUCTOPOB U OTOOpaKaeT Ha
Jucnee coobuieHue. PaboTa perysissiTopa 6JI0KMpyeTcs Ha 3 MUHYTBI, 1I0CJIe Yero OH NepexoiuT
pexxuM “'oToBHOCTB” ecsiv nmoAaHa komanza “Cron”.

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

B) 3ammTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JlaTYUKOM, KOTOpPbIA HeNpepblBHO ONpallMBaeTcs MHUKpompoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3aluMThl paboTa peryasTopa
OJIOKUpPYeTCs [0 OXJaKJAeHUs paguaTtopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKTCS
BEHTUJIATOPbl OXJIAXKAEHUSI U PEryJjsaTop nepexoAuT pexuM ‘[0oTOBHOCTB”, ecau MoJjaHa
koMaHga “Cromn”.

[) 3amiMTa OT HECHUMMETPUMU BbIXOAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITh BKJIOYEHA WU OTKJIIHYeHa NyTeM NporpaMmupoBaHus ¢yHkuuu FI3( cm. myHKT 7).
3aniuTa cpabaThIBaeT MPU BHITTOJHEHUH CIEAYIOIIUX YCIOBUH:

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

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

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 00yC/IOBJIeHA MOBPEXAEHUSAMU B Harpy3Ke,
HanpuMmep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX MPOBOJAOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3KH U TECTUPOBAHHE THPUCTOPOB Ha BHYTpPeHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYeHA
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CAydae OTCYTCTBHUS OJHOU WM HECKOJbKHUX $a3 WM B Cjlydae HX
“ciunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHUPOBaHUSA
¢yukuu FO92( cM. nyHKT 7).

3.16 Hactpoiiku

B perysnsaTope npefycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) H3MeHeHue mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOI'O 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoMm BepxHeM yruy miaTel TPM-ZVEL A5. W3HavasibHO Ha
NpeANpUATUN U3TOTOBUTEJIE YCTAaHOBJIEH IOPOT cpabaThIiBaHUSA MO aMIJIMTY/e OoKoJio 3*IH, rae
[H - HOMHUHaA/JIBHBINA TOK peryJisATopa. B 3ToM ke JileBOM BepxXxHeM YIJy IJIaThbl UMEKTCA JiBe
KOHTpoJsibHble Touku “K3”. HampsikeHue, u3aMepeHHOe MeXJy 3THMHM TOYKaMM, OlpejesseT
yCTaBKy cpabaTbiBaHUs 3auuThl o K3. O6GbIUHO 3TO HanpshKeHUe cocTaBJisgeT okosio 2 B. [Ipu
HEeOOXOJAMMOCTH YBEeJUYUTb YYBCTBUTEJIBHOCTb CpabaTbIBaHUSl HYKHO 3TO HalNpshKeHUe
YMEHBIIHUTb, /Il 4ero rOJIOBKY peryJJMPOBOYHOr0 pe3ucropa R3 Hy»KHO noBopaynBaTh NPOTHUB
4YacoBOW CTpeJiKe, AJis 3arpy0JieHUs1 — HaoO0pOT HampshkeHue ycTaBkM K3 yBeqn4yuTh u
IIOBOpPAYMUBaTh roJoBKy R3 1o yacoBo¥ cTpesike.

[IpyHUMas pelieHHe 0 HeOOXOJAMMOCTH M3MEHEHHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHMU4, CJleflyeT IPUHUMAaTh BO BHUMaHue:

- IPY HanpshKeHUe yCTaBKM Bbllle 2,5 B 3amuTa MoxeT ObITh MOJHOCTBIO BbIBeJleHa U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT NHpu JAeHCTBYIOLIEM TOKe,
M3MEpPEeHHOM KJellaMH, MeHblleM 4yeM [H. 3ToO He 006s3aTe/JibHO OBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpoOWKe 3allUThl, MOTOMY 4YTO 3aljUTa cpabaTbiBaeT MO aMIJIMTYLHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JeHlCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
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aMIIUTYIHOe 3HayeHue ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTH K BBIXOJY THPUCTOPOB U3 CTPOSI — BeJb OHHU JOMYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HayeHHe MTHOBEHHOrO TOKa, a 3aBOJCKasd HAcTpoWKa Kak pas3
npeJlycMaTpyBaeT cpabaTbIBaHHE 3aLIUTHI JJIsI HENPEBBIIIEHHS 3TOTO NPe/e/bHO-0NYyCTUMOTO
3HayeHUs1. B 3TOM ciyyae M3roToBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIAaTHOM rapaHTUHWHOM
00CTY>KUBaHUU.

B) IllokasaHusi [JaTYUKOB TOKa. B ciyyae, ecid TOKM, H3MepeHHble (QaKTHYECKHY,
pacxoAsTcs C JaHHbIMU, 0OTOOpakaeMbIMHU Ha JJUCILJIEE, MOXKHO IPOU3BECTU UX MOACTPOUKY. [
NO/ICTPOMKM MOKa3aHUM AATYMKOB TOKA CAYXKAT peryJupoBouHble pe3ucTopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaer 3a
NoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsI 0 HEOOXOJUMOCTH HACTPOWMKU MOKA3aHUHM JATUUMKOB TOKa CAefyeT
MMeTb B BUAY ceaywolive GakTopbl:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJfaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCIPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- Ui HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlHd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHHWe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKEe TaKue
KJely MOTYT JaThb NOTrpelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” unu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% oT HOMHHAJIbHOTO TOKa PeryJsaTopa;

- HeBepHasl HAaCTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aAlUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHHE JINOO HA0OOPOT OTCYTCTBHE UJIM CIUMUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MHMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
00CTY>KUBaHUU.

B) [TllokasaHusi HamnpspKeHUss Ha JUCIJIee MOXHO B  He6GOJIbIIMX  Mpejesiax
NOJAKOPPEKTHUPOBATh C MOMOUIb0 pe3ucTtopoB R7-R9 Ha HmxHed muate TPM-ZVEL A6. R7
oTBeuyaeT 3a nokaszaHus HanpsbkeHuss Uab, R8 - Ubc, R9 - Uca cooTrBeTcTBeHHO. ['0/10BKU
pPeryJMpoOBOYHbIX PE3UCTOPOB JAOCTYNHbI C NpaBOM CTOPOHBI I1aThl. [lpu u3MepeHUM
Hanps>KeHUs1 He0OX0JUMO MCI0JIb30BaTh MPUOOP, CIOCOOHBINA U3MEPSATh CpeHEKBA/[PATUYHOE
3HaYeHUe HanpsbkeHWs. Ha Takux mpubopax gosmkHa 6bITh Haanuch TRUE RMS( ucTuHHOE
cpeHeKBaJ[paTUYHOe 3HaueHue). [Ipubop, He uamepsawie TRUE RMS, MoXxHO MCII0/1b30BaTh
TOJIBKO MPU CHUHYCOWJAJbHOM HAaNpPSDKEHWH, a NPU HECUHYCOUJIAJIbHOM TOKe TaKhe KJIellu
MOTYT AaTh NMOrpellHoCTb u3MepeHus A0 50%. PekoMeHAyeTcs MCIOJIb30BaTh Kielld GUPMbl
"Fluke” nu “Appa”.

[Ipy mnpoBeAeHUM onepanydil NOACTPOMKU MOKAa3aHUM Ha JUCIJIee pPEKOMEHAYeTCs

bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
NaHeJIy ynpaBJeHUs
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3.17 Ucnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUMH BHEIITATHOM CHUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT $pUKcal1Io CBOETO M0JI0XKEHHUS.

[Ipy HaXXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOIAaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI YIIpaBJeHUsl 06eCTOYMBAIOTCA U UMIIYJIbChI yIIpaBJIeHUsl Ha TUPUCTOPHI He MO TCA.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JeWHCTBYWOIIUM TpeboBaHusAM “[IpaBui ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HanpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEOOX0IUMO OTKJIYUTD PETYJSATOP U NMO/AK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE Pery/sAToOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCOT, 1iesi0uel, Maces U T. II.

4.4 TloaxksirovyeHUe, PeryJMpoBKa M TexXHUYecKoe OOCIyKHBaHHEe peryssiTopa [JAO0JDKHbI
NPOU3BOJUTHCS TOJIbKO KBATUQUIMPOBAHHBIMHU CIEUAJUCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/ZCTBO MO 3KCIIJIyaTalUH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUs «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK INOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 Jlns 3alUThI 06CAY>KHMBAIOILET0 IIepCOHA/Ia PErYASTOP JO0JXKEH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXKeT ObITh MCIOJb30BaH KaK pa3’beJUHUTE/Ib LIeNU UM U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecny ciayydailHas MmoJiadya HalpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONaCHOCTb JJs
nepcoHaa Wik 060PY/I0BaHUS, TO PETYJASTOP HEOOXOJUMO MOAK/IYATh Yepe3 NMpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEIIHEN CUCTEMOM 6€301aCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIOUYEHHON K
BBIXO/ZY.

4.10 PaboTra peryJssTopa CONpPOBOXKJAEeTCS BbljeseHHeM Temsa. [y mpeaoTBpalleHUs
neperpeBa, BbIX0/a U3 CTPOs U MpeJl0TBpallleHHs oKapa Heo6X0JUMO:

A) ycTaHaBJIMBATH PETYJISITOP HA HETOPIOUYYIO TOBEPXHOCTD;

B) HefoMmycTUMO yCTaHABJAUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIlepaTypoOr OKpPY»Karolllel cpesibl;

B) npu ycTaHOBKe Heo6Xo MO obecnieyuTh He MeHee 100 MM cBOGOJHOTO NIPOCTPAHCTBA
110 IEPUMETPY PeryJsaTopa.
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5. MoHTaX Ha 0G'bEKTe.
5.1 CieayeT yCTaHOBUTD PEry/sATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTDb PEryJSATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IlpokJyiafblBalOTCSl IMHUU CBSI3HW, Ipe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

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

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTDb UJIK ONPECcCcOBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHUTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBeseHHBbIM B [IpusioxkeHuu A.

5.6 IIpu BbINOJIHEHUU MOHTAXXHBIX PabOT HEOOXOAUMO MPUMEHSATh TOJbKO CTaHAAPTHBIN
VCIIPaBHbIA UHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IOYEHHEM HEOOXOJUMO BBINIOJHUTD CleAyolLe JeCTBU:

A) mpousBecTH NOAKJIIOYEHHMe MO cXeMe 1, yKa3aHHOW B NpPUJIOKEHHWU A, MPU 3TOM B
KauecTBe TECTOBOW HAarpy3KH peKOMeHAYeTCs MOAKJIYUTD JIaMIlbl HAKAJUBaHUS MOLHOCTbIO
100-150 BT;

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

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHS BHEUIHUX Lielled NUTaHUA W yNpaBJeHud,
3a3eMJIEHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHSI Ha BBIXO/IE;

B) mnojaTh Hanps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJUO/bl Ha NlepeJHel NaHeau
mkada Jo/KHBI KPaTKOBPEMEHHO 3aropeThbCs U MOracHyTh, Ha Auciee B TedyeHUe 10 cekyH[,
JI0/KHA 0TOGPA3UThbCS HAANWCh TEKylled MOJesu peryssiTopa U BKJIIOYAITCS BEHTH/ISATOPHI
ox/NaxJaeHud. [lajee Ha Juclyee 0TOOPa3UTbCA HaANWChb ‘[OTOBHOCTB” M TeKyllee 3HaYeHUe
CUTHaJjia 3ajaHusi( HanpspKeHUs WId MolnHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsITOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJIIETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJJHO€e HalpsiXKeHHe PeryJInupyeTcs
$a30BbIM METO/IOM, CHUTHAJ 33/laHHs MOJAeTCsl BCTPOEHHBIM MEepeMEHHBbIM PE3UCTOPOM.
[lepeBenute Tym6siep “Pabora” B mosoxeHue “Bka” M NpOKpyTUTE Py4YKy HNEepEMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero moJIOXKEHUs [0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha
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NOJK/IIOYEHHOW Harpy3ske( JlaMnax HakKa/MBaHUfA) WU3MeHseTCsl HalpshKeHWe B Ipejesax OT
HYJIS1 10 TI0JIHOTO CETEBOrO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYE€HUM YCTAaBOK OCYIIEeCTBJAAETCA B peXHUMe
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT PEXUM, HEOOXOAUMO B pexuMe “I'oTOBHOCTB”
KpPaTKOBPEMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

7.2 Bo160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HapuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jis Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vUTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [IJI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUY peryasaTopa nepedyrcieHsbl B Tabaune 7.1.
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Ta6sinna 7.1 [lporpaMmupyeMblie GyHKIIUU

dyH- Hagnuch Ha Onucanue
Kiysi | HMHAMKaTOpe
dyukinuu F1-F8 aABasi10TCA 061IMMM AJ151 BCEX PEXXHMOB
Onpenensier cnoco6 ynpaBjeHUs: KoMaHJa “‘Pabora” mnomaeTca MeCTHO WU
JIUCTAHIIMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Croco6 ymp. Komanpa “PaboTta” nojaeTcs nepeBoJj0M pyKOSITKU
O TyM6]Iep o n “ ”
TyMOJepa “PaboTa” B mosiokeHue “Bka
1 MCTAHIHOHHO Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHUS KJI€MM
6 1 7 kJ1IeMMHOU KoJ10JIKU X1 MJIaThl yIpaBJeHUs
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs?)KEHUEM
3HavyeHHe Hagnucek IlosicHeHue
CurHaz 3ajaHUsl U3MEHSETCS] HAXKAaTHEeM KHOMOK “>” U
M<"
0 KHOIIKU “ »
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSIXKEHHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHusi HW3MEHSIETCS [OBOPOTOM PYYKH
nepeMeHHOr0 Pe3uCcTOpa, pa3MelleHHOr0 Ha JINIEBOU
1 BCTP.pe3UCTOP naHeJsu. [TosoxkeHuUe “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . “ »
MUHHMAaJIbHOU BeJIMYMHE 33/laHus, NoJIoKeHHue “Makc
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
2 0.10 B CurHas 3a/laHus NOJIaeTCs BHELIHUM HanpspkeHueM 0-
B 10 B
3 0.20 MA CurHaJ 3alaHud nojiaeTcsd TOKOM ynpanJjieHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3afaHusl MOJAETCS BHELUIHUM IepeMeHHbIM
5 BHEIIl. PE3UCTOP | PE3UCTOPOM. PekomeHyeMoe 3HauyeHHe
CONpPOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpefiesisieT MOBEeJEeHUE PETYJIITOPA IMOC/Ae MPONAKU HANPSPKeHHUs] CHUJIOBOW CeTH WJIU
BCIIOMOTaTeJIbHOTO HAaNpshKeHUs B pexkuMe “PadoTa”
3HavyeHHe Hagnuch IlosicHeHue
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HaIpshKeHWEe CKAayKoM BO3BpalllaeTcsd Ha
0 BKJIDUEHO NpeXHUU yPOBEHb.
Eciv mpoBan HampspkeHus Juauicsad 0GoJsiee 2 cek -
F3 aBT.BKJI IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HAIpsKEHWE CKAayKOM BO3BpallaeTcsd Ha
pEeXHUH yPOBEHD.
1 OTKJIIOYEHO Eciv mpoBas HanpsikeHUs JJdicAd 6ojee 2 CeK -
ABTOMATHYECKUH Iepe3anyCcK He MPOUCXOJUT; YTOObI
nepedTH B pexxuM “Pab6oTa” HYXHO NOAAaThb KOMaHIY
“Cton”, mocJjie 4yero noJiaTb BHOBb KOMaHAay “Pa6ora”
OnpejiesisieT ycaoBUe cpabaThiBaHUs 1-ro MporpaMMHUPYyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO Pejie HEaKTHBHO BO BCEX PEXKMUMaAX pabOThI
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
1 curHaia 'OTOB
F4 1-e pesie “T'oToBHOCTB”
) curnar PABOTA CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
“PaboTa”
3 crrnan ABAPHS CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

“ABapus”
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OnpegensieT ycJoBHe cpabaThbIBaHUs 2-T0 NIPOTPaMMUPYEMOTO peJie

3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEXOe B PEIKUM
1 curHaa 'OTOB |, P ” P p A P PEXoAe B p
F5 2-e pene ['0TOBHOCTB
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
2 curnan PABOTA | /D200 peetip AT P IEPEXOAE B P
Pa6oTa
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
3 curHaa ABAPUS | P ” p p A p PexoAe B p
ABapus
OnpenesisieT ycoBHe cpabaThIBaHUSA 3-T'0 MPOrPaMMUPYEMOr0 peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTHUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
1 curHan 'OTOB | P ” p p A p PexoAe B p
Fé6 3-e pesne ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0ie B PEIKUM
2 curnan PABOTA | /P323TH peJie ip /T DK TIEPEXOAE B P
Pa6oTa
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
3 curnan ABAPUA | P . peetip AT P IEPEXOAE B P
ABapus
OnpefesisieT MeTO/J, peryJIMPOBaHHUs BbIXOJHOTO HaNPSX)KEHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. " =
0 ¢$a3oBbIl ®a30BbIll MeTO/| pETYIUPOBAHUS
1 np.nepuoz, MeTo/ peryJiipoBaHUsi IPONYCKOM NEPUOJIOB
3azjaeTcs XxapaKkTep Harpy3Ku — akTUBHAsl MJIM aKTUBHO-UHAYKTHUBHas.
3HavyeHUe Hagnuch IlosicHeHue
0 aKTHUBHas AkTuBHas Harpyska( cos ¢u >0,9)
F8 HArpyaKa 1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH]lyeTCsl HCNOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu ¢pazoBom ymnpaBieHUU(
F7=0) w g Harpysku, I[OJKJKYEHHOH 4Yepes
TpaHchopMaTop, MNpH yIpaBJeHUU NPONYyCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphl AJ1s UHUKALMU B paboyeM pexuMe
0 LLUP WHuKanus TOKOB, HANPSKEHUW U MOIITHOCTEN 1Mo da3am
1 [,U WHuKanus TOKOB M HaNPsKeHUH 1o ¢paszam
2 I, P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
F9 WHIUKaLUS ” ”
3 U, P WHuKkanusi Hanpsi>keHU U MollfHoCTel 1o ¢paszam
4 I Wuukanus TOKoB o ¢paszam
5 §) Wuaukaius HanpsikeHUM no dpasam
6 P WHauKanusa MOIHOCTEH 1o ¢pasam
dyukuuu F11-F24 peiicTByIOT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)
BpeMs maBHOro BbIXOJla HANpSDKEHWS Ha 3aJlaHHbIA ypoBeHb. /lMamasoH 3HayeHU#
F11 IJIaBH. YCK
¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs MNJIaBHOTO CHW)XEHUs HaNpPKEHUs1 [0 MUHHUMaJbHOTO 3HaudeHus. /Jluana3oH
F12 MIJIaBH. BBIKJIL. .
3HaveHUH PyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OnpepensieT 3aKOH U3MEHEeHUsI BbIXOJHbIX HaNpPsXKeHUsI U MOIIHOCTU B 3aBUCMMOCTH OT
yOpaBJsiollero curHana(mpu ycjJoBUM, 4YTO HaNpsiKeHHWe CeTHU CUHYCOUJAJbHO, a
Harpyska JInHelHa)
3HavyeHUe Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BrixoqHOe HampshbkeHHe TMpsIMO  MPOMNOPIMOHAJIbHO
CUTHaJy yIpaBJieHUs
1 p BbIXo/iHasi MOIHOCTb MPSIMO MPONOPI[MOHAJBHO CUTHATY
yIpaBJieHUs]
MuyHHMaJIbHOE 3HaYeHHWe CUTHaJIa 3aZaHus B %. /luana3oH 3HayeHUH GyHKUMHU oT 0% 1o
F15 | HmwKH.IIpemen

100%, HO He 6oJsiee 3HaYeHus1 GyHKIUU F16. luckpetHoctb 0,5%
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MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanasoH 3HaueHuit pyHkuuu ot 0% no

F16 | Bepx.mpenen 100%, Ho He MeHee 3HaueHus ¢yukuuu F15. luckpetHocTs 0,5%

YHpaBﬂe}me TOKOM Harpy3KHu. CDYHKI_[I/IH BKJIIOYA€T HUJIK OTKJIKOYA€T PEXHUM OFPAHUYEHHUA
TOKa HUJIN CTa6I/IJII/ISaI_II/II/I TOKa.

3HavyeHHe Hagnuch [TosicHeHue
0 OTKIL Pe>xuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpaHuyenue I | Bk/lo4eH peKUM OTpaHAYEHUs TOKA
F17 yIp. TOKOM
2 Crabunuzanus | | BkJawouyeH pexXuM cTabuan3aldu Toka
3 Orpanuvyenue U | BkJoyeH pexuM orpaHU4YeHHUs1 HaPsHKEeHUs
4 Crabum3anus U | BkiatodeH pe)kXMM CTaOU/IM3AUU HaNPsIPKeHUs
5 orpaHuyeHue P | BKJ/l0YeH pexuM OrpaHUYeHHUs1 MOIHOCTH
6 Ctrabunuzanusa P | BkyoueH pexuM cTabuu3alii MOIIHOCTH
OmpenesiieT MUHUMajJbHOE 3HAueHHEe HaNpsDKEHUs Ha Harpyske B pexume
F19 H. npeaena U CTaOWJIM3alMU HanpshDKeHUs. 3HavyeHHe OGYHKIMKA He MOMKeT IPEeBBbICUTh 3HA4YeHHe
¢yHknuu F20
OmnpepesisieT MaKCUMaJIbHOE 3HAUYEHUE HAMPSDKEHUS Ha Harpy3Ke B peXKUMe OrpaHuYeHUs
F20 B. npegen U HanpsiKeHUs WM CTAaGUIM3allMU HanpskeHUs. 3HauyeHUe (PYHKIUUM He MOXKET ObITh

MeHbllle 3HadyeHUus GyHKuuu F19

OHpe,Z[EJIHeT MHWHHMaJIbHOE€ 3HAYE€HHWE€ TOKA B HAIPY3KE B PEXUME CTa6I/II[I/I3aI_[I/II/I TOKa.

k21 H.ipezien | 3HaueHUe QYHKIIMY He MOXKET NPEeBbICUTh 3HaYeHUe yHKIUU F22

OnpezensieT MakCUMa/lbHOE 3HaueHHe TOKa B Harpy3ke B peXHMe OTpaHUYeHHUs TOKa
F22 B. mpeget | WM CTaOMIM3alUU ToKa. 3HaueHHWe QYHKLHUU He MOXKET MPEeBbICUTh HOMUHAJIbHBIM TOK
peryJsiTopa ¥ He MOXKeT ObITb MeHblle 3HauyeHUsl yHKIuU F21

OHpe,Z[EJIHeT MHUHHMaJIbHOE€ 3HAYE€HHWE€ MOLUIHOCTHU B HAT'PY3KE€ B pEXHUME CTa6I/IJ'II/I3a]_U/II/I

k23 H.mpeaes P MOIHOCTH. 3HaueHHe QYHKIUU He MOXKET NPEBbICUTh 3HauYeHUe yHkuuu F24

OnpejnesniieT MakCMMaJibHOe 3HauYeHHWe MOIIHOCTH B Harpy3ke B peXXHMe OrpaHUYeHHUs
F24 B. ipenen P MOIIHOCTH WJIM CTAOWJIM3alMU MOIIHOCTU. 3HayeHHe QYHKIMU MOXKET ObITb MEHbIe
3HaYeHUs GyHKIMU F23

®yuknuu F26-F28 neiicTBYIOT IpHU peryJvMpoBaHusl METO0M nponycka nepuogoB( ynkuus F7=1)

OnpezensieT BpeMs OJHOrO LUKJA peryJupoBaHus. /luana3oH 3HayeHUH YHKLUU OT 1

F26 QUKL per. 10 25 cek c marom 1 cek

MuyHHMa/IbHOE 3HaYeHUe CUTHaJIa 3aZaHus B %. /luana3oH 3HayeHUH GyHKUMHU oT 0% 1m0

F27 | wmwiHnpenen 100%, HO He 6oJsiee 3HaYeHus1 ¢yHKIUU F28. luckpetHoctb 0,5%

MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanasoH 3HaueHuit pyHkuuu ot 0% no

k28 Bepx.nipeden 100%, Ho He MeHee 3HaueHus ¢yukuuu F27. JuckpetHocTs 0,5%

Onpe,qumeT MHWHUMAJIbHOE€ 3HA4Y€HHE MOIIHOCTU B Harpy3ke B peXHMe CTa6I/IJII/IBaL[I/II/I

k29 H.pefen P MOIIHOCTH. 3HayeHHe QYHKIMU He MOXKET NPEBBICUTh 3HaueHue ¢pyHkuuu F30

OnpegenseT MakCMMa/JlbHOe 3HauYeHHe MOLIHOCTH B HAarpyske B peXXMMe OrpaHUYeHHUdd
F30 B. lpesen P MOIIHOCTH WJIM CTabWJIU3alMU MOLIHOCTU. 3HayeHUe QYHKIUU MOKET ObITb MeHblle
3HavyeHus dyHkiuu F29

(DYHKLII/IH BKJIFOYAE€T HUJIKM OTKJIIOYA€T TECTUPOBAHHWE HAa HAJINYHNE HAlPY3KHU U BHYTPEHHEE
KOPOTKO€ 3dMbIKaHHWE TUPHUCTOPOB

Fo1 KOHTPOJIb 3HayeHUe Hagnuch [TosicHeHue
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYEHa
1 OTKJII0UEeHa 3aluTa OTKJI4YeHa
QOyHKIUSA BKJIKYAET W OTK/IIYaeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHus paz”
F92 | komrtponb das 3Havenue | Hagnucek IlosicHeHue
0 BKJIIOUEHA 3anuTa BKJAKYeHa
1 OTKJII0YeHa 3aluTa OTKJI4YeHa
@yHKIMA BKAKYAET WK OTKJIKYAET 3alIUTY OT HECUMMETPUU TOKOB Harpy3Ku
F93 3amuTa 3HayeHUe Haanuch [TosicHeHUEe
HEeCHUM. 0 15 % 3amuTa cpabaThIBaeT NMPU HECUMMETPHU TOKOB Ha 15%
1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 25%
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2 35% 3amuTa cpabaThIBAaET NMPU HECUMMETPHUHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBAaET NMPU HECUMMETPHUHU TOKOB Ha 50%
4 OTKJIDYeHa 3almuTa OTK/IYEeHa
3anuch B 1aMsATh 3aBOICKUX HACTPOeK( 3HaYeHUH 10 YMOJTYAHHIO)
3HavyeHUe Hagnuceh ITosicHeHue
0 et 3HayeHUs1 BCeX MNpPOrpaMMUPYeMbIX QYHKLUUHA He
MU3MEeHsIeTCsl
Bce  mporpamMupyemble  QYHKIUH  OPUHUMAKOT
3aBOJICKHE 3HAYEHHUsl. ITH 3HAUEHHUs] PaBHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojickoe
3HavYeHHUe 3HaYeHHe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHOM
F98 | 3aBoj. HacTp. F4 1 F21 0
F5 2 F22 IHOM
1 na F6 3 F23 0
F7 0 F24 PHomMm
F8 0 F26 5 cek
F9 0 F27 0%
F11 5 cek F28 100%
F12 3 cek F29 0
F14 0 F30 PHoM
F14 0 F91 0
F15 0% F92 0
F16 100% F93 0
8. UHauKanua JaHHBIX HA JUCILIee
B Ta6siune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIEE JaHHbIE /1J1s1 BCEX PEKUMOB.
Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunyuHa 3ajarouiero 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,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HauyeHue QYHKIUHU U KpaTKOe MOsiCHEHUE
1-s cTpoka BesinuvHa 3a/al011ero curHana
2-9 CTpOKa 0TOOpakaloTCsl NapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHkuuM FO u Temnepatypa paguaTtopa, Hanpumep, la=45
A, Ib=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.
Pa6 OTobOparkaeMble Ha AUCIIEE NApaMETPbl NMEPUOAUYECKU MEHSIOTC.
aborta YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJieT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.
ABapus Kop omm6ky v ee Ha3BaHUe
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUs

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
HHAUKATOpe
Harpy3ka He noJiK/JIl04YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4YMHaA JencTtBus
Harpy3ska He mnojk/wuyeHa WM | Y6eAUTbCA B NpPaBUJIbHOM
NOAKJ/IIYeHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TIPU HeOo6X0UMOCTH
KOHTaKTHbIE MOBEPXHOCTH
ol HeT Harpy3Ku ujiu 3aYMCTUTh, BUHTOBbIE COeJUHEHUS
K3 Ttupucropal NOATSAHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Ecnu Tupucrop “sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCTpoHCTBO He 06HAPYKUBAET HANPSKEHUE CETU
Bo3mo:KkHasi npuYnHa JenicTBUs
HanpsbkeHuwe Ha perynaTop He | Y6equTbcs B MOJKJTI0YEHUH
. NoJaHo HamnpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOAKIYEHHUSs
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osbiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEeMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKeHUS
JUINTEJBLHOCTBIO GoJiee 2-X CeKyH/. JlasibHelllee MOBeJleHUe peryJsiTopa
Om3 Hannpt;(:ggnﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecam F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” mocje mHoJayd KOMaHJbI
“Cton”
TemnepaTypa oxsaxaawulero paguaropa gocruraa 80 C.
Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaseH BEHTUJISATOD | Y6eauThcs B HCIPaBHOCTH
OXJIAXKJEHUS BEHTUJIATOPA
3acopeHbl BEHTHUJIAIIMOHHBIE | [IpouncTUTD BEHTUJIAIMOHHBIE
YKaJII03U KaJII03M OT NbLIK U Mycopa
Ow4 neperpen!
Perynstop pasMemieH B IJI0XO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTUJIMPYEMOM  WJIM  KApPKOM | OKPY’KaloIlero BO3/lyxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryistTop B  JApyroe  MecCTo,
NPUMEHUTh BHEIIHUHN 06/1yB
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Harpy3ska He mnojk/juYeHa WIH | Y6eAUThCSA B IPABUJIBHOM
0)i1(3) HeCHMMeT'pHH NOJKJII0UeHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
ToRoB: HapylieHne KOHTaKTa [IpoBEpPUTH KOHTAKTHbIE
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COeHEHHHA,; TIPpU HeO6X0ﬂI/IMOCTI/I
KOHTAKTHbIE€ IOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE€ COEANHEHUA
IMOATAHYTb

OGpBIB MPOBOJIOB, OGPBIB BHYTPH
Harpy3ku

[IpoBepHUTB 11eJI0CTHOCTb IPOBO/IOB
Y Harpy3KH NyTeM “NPO3BOHKU”

CHUIbHBIA JucbasiaHc
CONPOTHUBJIEHUH Harpy3KH

[ToMepUThL COMPOTUBJIEHUS
Harpy3ox

CunbHBIN fucbasiaHc pa3

OTKJIIOYHUTh 3dlIUTY

BHyTpeHHss1 HEUCIIPABHOCTh

OTKJIIOUHUTD 3alllUTy UWJIH OTIIPABHUTD
B PEMOHT

KopoTkoe 3aMblKkaHHE Ha BBIXOJE
peryasiTopa

[Ip03BOHUTB BBIXO/| PETYJ/IATOPA Ha
HasiM4yue MeX($pa3zHOTO KOPOTKOT0
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJTI0

CivwikoM  6GoJibliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOIO MyCKa,
Ow?7 Koporkoe TOKH YMEHBIIUTE BbIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BbIXOJLHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUe PeryJsaTopa;
ow10 Meperpyaka peryzasaTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOI'O BpEMEHHU

TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3kKu

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PeryJsisiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryaTop

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJIeHUs; ybeauThCA B
HCNIPAaBHOCTHU TyM6JiepoB “PaboTa”

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

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUsl WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHH e

neney ynpaBJieHUs

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

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHCIPAaBHOCTh

HeT omin60ok

PerynsaTop mnepexoiuT B

pexuM

“PaboTa”, curHan ymnpaBJieHUs

NPpUCYTCTBYET U HU3MEHAETCA, Harpy3ka IOJKJ/IIOY€Hd, HO Ha BbIXOze

HallpAXeHHUd HET

Bo3MoxkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepHUTH
THPUCTOPOB

HCIIPAaBHOCTb
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

HeT omin60ok

Ha HHAWKATOpE HET Ha,qm/lceﬁ, CBETOAHOAbI HE TOPAT

Bo3MmoxHag npuYMHa

JelicTBusa

He nmnopgaHo BcmoMoraTeJibHOE
nutanue 220 B

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

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

[Ipy paGoTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, JaHHble Ha
WH/JIUKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKEM UJIM HEBEPHO

Bo3MoxHasa npu4YMHA JencTtBus
BcnomoraresnbHOe nutaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYKe ToOMeX U IMpPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HanpsH>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy mojavye HampspKEeHHWs HA PEryJsTOp Ha Harpyske HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH1a “Pa6oTa” He M0o/laHa, PeryJAsTOP HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HemepHoe MOJIKJIFOUEHUE
Harpy3kKu

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMMOAKJIDYEHHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE PETYJSATOpPAa MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B

mecCTb MeCALEB K BKJIIOYAET B cebs:

A) KOHTpOJIb KpelJieHUs peryasaTopa

B) KOHTpOJIb 3/IEKTPUYECKHX COeIUHEHUH, MOATS>KKAa BUHTOBBIX COEJUHEHUH.
B) ypaneHue nblIx U rps3y;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISITOPOB;

/1) KOHTPOJIb TEMIIEPATYPHOI'O PEXKUMA PETYJIATOpA.

11 MapkupoOBKa peryJjaropa

11.1 Ha ka1l peryJiiTop HaHOCSTCS:

A) Ha3BaHUe peryasaTopa;

B) 0603HaueHue NUTAIOLIEr0 HANPSXKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHus.
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12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ epeBSIHHBIN SIIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUeE

13.1 PerynsTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3zyx B oMeleHUU He JOJDKEeH COZepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PerysnsTop B ynakoBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

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

repMeTu3npoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TPM-3-C-PT oo e e 1 wT
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnesseeensnes 1wt
| =00 1 (0] s PP TRPR 1wt
KUTFOUH ... veie e et e e e 2 T

15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JEeHUU
110JIb30BaTeJIeM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUSA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryjsTopa U3 CTPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PEMOHT UJIU 3aMeHY.

15.3 l'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

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

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTe/eM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHM3alUil 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

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

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBINA OCYIIECTBJSETCS Ha MpPeJNpUSITUU
WU3TrOTOBUTEJIA.

15.5 B ciyyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAaPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MOXXHO 00pPaTUThCS N0 aipecy, YKa3aHHOMY calTe KOMNIaHUU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHok Al CxeMa Mo KJIIoUeHUs1 HArPy3KH — pa30MKHYTbIN “TpeyrosbHUK”
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IIpunoxenue b 'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbl
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Tab6siuna b1 'abapuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-PT-40 360 390 | 414 560 525 | 174 | BoaTtel M8 16
TPM-3-C-PT-80 360 390 | 414 560 525 | 174 | Boatel M8 18
TPM-3-C-PT-125 480 516 | 546 720 680 | 194 | Boatel M10 24
TPM-3-C-PT-160 480 516 | 546 720 680 | 194 | boater M10 26
TPM-3-C-PT-200 560 602 | 638 840 790 | 194 | Boatel M12 33
TPM-3-C-PT-250 560 602 | 638 840 790 | 194 | Boatel M12 36
TPM-3-C-PT-315 760 802 | 838 | 1000 950 | 222 | BoaTtel M12 48
TPM-3-C-PT-400 760 802 | 838 | 1000 950 | 222 | BoaTtel M12 50
TPM-3-C-PT-500 760 802 | 838 | 1000 950 | 222 | BoaTtel M12 55
TPM-3-C-PT-630 760 802 | 838 | 1000 950 | 222 | Boarel M12 60
TPM-3-C-PT-800 760 802 | 838 | 1000 950 | 222 | BoaTtel M12 64
TPM-3-C-PT-1000* 760 802 | 838 | 1300 | 1250 | 282 | Boatel M12 75
TPM-3-C-PT-1250* 760 802 | 838 | 1300 | 1250 | 282 | Boatet M12 85
TPM-3-C-PT-1600 HanousibHbi# mkad 1600x800x400 120

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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