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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
MOILIHOCTH, UMeHyeMoro jasee no Tekcty “TPM-3-IINJ251-3T”, “perynsatop” 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 Harpyska K peryJgaTopy MOXKeT ObITb MNOAK/JIOYEHA MO0 cxeMaM: “3Be3Ja’ WM
“TpeyroJibHUK .

1.3 PerysvpoBaHHe Halpsi>)keHHe Ha Harpy3Ke OCYIIeCTBJISETCS OJJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOTrO ymnpaBJieHUs] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHasHayeHbl KHONKHW U IepeMeHHbIM pe3nuCcTOop Ha
nepefHel mnaHeau 1mkKada, TaK W JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CUTHAJI0OB MOTYT IPUMEHATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) crangapTHbIN curHais 4..20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

KoMaHay pa3pelnienus sl paboThbl peryissTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJISEeTCS MyTeM
NpOrpaMMHPOBAHUS.

1.5 PerysiATOop sB/AsieTCA MHUKPONPOLLECCOPHBIM NPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIpoLeccopa.

1.6 PerysnsiTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHHE 3a/alollero
CUTHaJIa, TOKaxX Harpy3KH, peHMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLIIKOOK.

1.7 Bcrpoennbin [IU/l-perysndarop 1no3BoJiseT HEeNOoCpeCTBEHHO  YIpaBJATH
TeMIlepaTypoH, TEMIIOM HarpeBa M OXJaXJAeHHUS O0O0beKTa IyTeM BO3JeWCTBUA Ha
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yOpaBJIAOLMN BXOJ, peryasaTopa.

[IU/l-perysiaTop MOXeT yNpaBJaATbCAd MECTHO C IaHeJ U

yIpaBJieHUs WU yJlaJleHHO 1o npoTokoJy ModBus.

1.8 PerysiaTop UMeeT ULIMPOKUU KOMILJIEKC 3alUT U aBTOJUATHOCTUKH, 00ecreyrnBatoLIUX
HaJle)kHoe PYHKLIMOHMPOBaHUe YCTPONCTBA U CBOeBpeMeHHOe MHPOpMUPOBaHUE NTOTPeOUTE N
0 BO3HUKAIOIIMX HEUCIIPABHOCTAX U UX YIIPeXJeHue.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepuctuku TPM-3-1TWJ251-3T

KosinuectBo ¢as 3
Cetsb 198-242 B, 342/418 B, 50 I'y
YnpaBieHue pazamu CoBMeCcTHOe
Cxema MOJIKJIIOYEHHUS] HAaTrPY3KHU “3Be3pa“, “TpeyrosibHUK”
Hasnyve BBOJHOr0 aBTOMaTH4Y€ECKOI0 Her
BBIKJIKOYaTeJIs
Hasimyne KHONKY aBapUUHOTO OTKJIOY€EeHUS Ja

Cnoco6bl peryJiMpoBaHHsi MOUIHOCTH

@®a30BbIi, NPONYCKOM MEPUOJOB

BcrnoMoraresibHOe MUTaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

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

Peryaupytouiyii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpolueccopHas

CurHan ynpaBJieHUs

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

Bxopn 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

Kupako-kpucraminyecku MHAUKATOp 32-
CUMBOJIBHBIH, 2 CBETOAMO/A

AOHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMMupyeMsbix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,

“T'oToBHOCTB”
Tun [IU/]-perysigTopa TPM251-11]1.UPP
KosinyectBo KaHas10B u3Mmepenus [U/]- 1

peryJsiTopa

Ynpassienue [IU/l-peryaaropom

KHonkamu c uLeBo# naHe i Npu60poB UK
yAasieHHo 1o uHtepdeiicy RS-485( npoTokon
Modbus)

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOJIe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jat4yuk temnepatypsl 80 C

3aniuTa: noteps ¢a3bl UM “caunanue” gpas

JJIeKTPOHHAasd

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIeKTpOoHHas1, paboTaeT TOJIbKO Mepes MyCKOM
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3auuTa: KOHTPOJIb UCIIPAaBHOCTHU TUPHUCTOPOB

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NYCKOM

3almuTa: HeCUMMeTPUS BbIXOJIHBIX TOKOB(

JJIeKTpPOHHadA
00OpbIB UJIM TOBPEXKJEHHE HAaTPY3KH)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYyIOLIeEe [=1,5Ia-10 cek, I=1,25 11 - 30 cexk, [=1,1 [u -
CpeJlHEKBaIpaTHYHOE 3HAUYEHHUE) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIUTYHOE 3HaYeHUe)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 20 T
cTabuIM3al MU TOKA
Bpems cTabu/iM3ally TOKA TPU CKayKe
HaNps>KeHH!s CeTH WM Harpy3ku Ha 10% B 2.3 cek
pexuMe cTabuaM3anu TOKa
CTeneHb 3alUILEHHOCTH P41
OxnaxeHme [IpuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTHUJISITOPAMHU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXXKHOCTh BO3yXa

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

H3onauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
yHOpaBJASOUMMU LENIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcniyaTanuu

He menee 10 JieT

['apaHTuda

12 mecs1eB

[ paboThl peryJjsTopa Heo6XoAMMO JBa HampspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPBI KOMMYTHUPYETCS HA HAarpy3Ky — OHO Ha3blBaeTCsl CUJIOBBIM HANpPSDKEHUEM; Jpyroe

HallpAXeHHrue HUCIIoJIb3yeTCAd [AJiAd IHTAHHUA

CUCTEMDbI

ylpaBJieHHUd - OHO Ha3bIBAE€TCA

BCioMoraTesibHbIM. BcnoMoraTtenbHoe HanpsbkeHue — 220 B 50 I'n,.

2.2 PerynaTop npefHa3HavyeH /i 9KCIJIyaTalluy B CJIeyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS 6e3 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 KOHieHcaluu

BJIATY;

) atmMocdepHoe gaByeHue oT 84 o 106,7 klla;
) mecto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3JjeCTBUS NPSMBbIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUU U YIAPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee YyCTPOHNCTBO.

BHelHU#M BUA peryJisiTopa npejacTaB/ieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeluHu# Buj perysstopa

Ha suueBo#t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) Jluuesas nanennb [IU/l-peryasatopa
B) cBeToguop “Pabora”;
B) cBeToguoz “ABapus”
AUOL p
[') rym6aep “PaboTa”;
1) )KUAKO-KPUCTALJINYeCKUH UHAUKATOP;
E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
) py4ka BCTpoeHHOro NepeMeHHOI0 PE3UCTOPa;
3) KHOTIKa aBapUIHOT'0 OCTAaHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) TupuctopHbie MoayaH( 3 LITYKH);

B) paguaTop oxsaxJeHus;

B) muiaThl cUCTeMbI YIIpaBJIeHUS];

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIEN CETH;
) xkneMMHas kosioaka XT2 /i1l NOAK/II0OYEHUS LieNlell Harpy3Ky;
E) aBTOMaTHuyeckui BbikIto4YaTeab QF1;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJieMMa 3a3eMJIeHHs.

B kayecTBe peryJiMpyloLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTCA TPU THUPUCTOPHBIX
MOAYJIS, KaXJbld W3 KOTOPBIX COAEPXKUT IO JABA THUPUCTOPA, COEJAUHEHHBIX MO BCTPEYHO-
napaJsiiesibHOM cxeMme. Ha jinijeBoM nmaHes v pa3MelleHbl 3JieMeHThl UHUKAIUU U yIIpaBJIeHH .
BHemHWe mnpoBoJa M Kabeau A TNOAK/IOYEHUs HANpsKEeHUsl CeTH, Harpy3kud U Leneu
yOpaBJieHUs] BBOJAATCA B IIKad ¢ HWKHEH CTOpoHbL llenmu ympaBsieHUsT M CUTHAJIU3AIUU
NOJKJ/II0YAITCA K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJeHHUS.



"3Bezna InekTpoHuka” www.zvezda-el.ru

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
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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

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [ HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsDKEHUs INpHU
OTKJIoYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 HazHayeHMe KJIeMM KJeMMHbIX K000k XT1, XT2, X1 u X4 npuBeneHo B Tabsulle 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

XT2 1 LA Jlnsi coefHEHMS C HArPY3KOH

XT2 2 LB Jlnsi coefHEHMS C HArPY3KOH

XT2 3 LC 51 coefiHEHUd C HArpy3KOU

X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa

X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B

X1 3 lynp st momauu aHasioroBoro curtana 0(4)..20 MmA

X1 4 Rymp Jns noAK/I04YeHNS CpeJHEr0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND 0611 /15 aHAJIOTOBOTO CUTHAJIa yIIpaBJeHHUs

X1 6 Ay Jl1d moja4y CUrHasia AYMCTaHIIMOHHOIO YIIpaBJIeHUs

X1 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa30MKHYTbIA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJe

O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJje

X4 2 p1

X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene

X4 4 HP P? HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje

3Ha4YeHUudA
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O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYyeMOTOo peJie
X4 > P2
X4 6 H3 P2 HopMasbHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHUPYyeMOro
pese
X4 7 HP P3 HopMa/ibHO-pa3OMKHYTbIH KOHTAKT 3-TO
IpPOrpaMMHUpYyeMOTro peJie
O6mui | O6IMKA KOHTAKT 3-ro MPOrpaMMUPYyeMOro peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-T0 IpOrpaMMUPyeMOTo

3.5 CxeMa coeJMHEeHUS HAarPY3KHU.
Harpyska MoxeT 6bITh NOJKJII0UEHA IO CXeMaM “3Be3/1a” WU “TPeyroJibHUK”.

[Ipy coeauHeHUM MO cxXeMe “3Be3Ja” MaKCHMaJlbHble HaNpsDKEHUST Ha Harpy304HbIX
conpoTuBeHusix Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbI $pa3HbIM HAMpPsHKeHUSIM TpexdasHOU
cetu( HoMmuHazsbHO 220 B), a mpu coefWHEeHUM 0O CXeMe “TPEYrojibHUK - JIMHEWHBIM
HanpspkeHUssM( HoMuHaJbHO 380 B).

[Togk/a0ueHHe HArpy30K K pPeryJsiTopy MPOU3BOJAUTCSA B COOTBETCTBHUU CO CXeMaMH U3
NpUJIOKeHHUA A.

3.6 Boibop crnocoba nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, UJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku X1
Ha IJIaTe ynpaBJIeHHs.

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

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

3.7 Bbi60p 3a/1a10111ero CUrHaJa
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSKEHUA pEryasaTopa MOXHO MECTHO WJIHU

JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/1a1011ero CUTHaJ/Ia, a HAXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkJeHHe PUCKHM DPYYKH IMepeMeHHOro
pesrcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasla.

JUI1  AYMCTAaHLMOHHOTO VIpaBJeHUsT B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHSAThCS:

A) crangapTHbIY aHasoroBbli curnai 0..10 B;

B) crangapTHbIN aHa0roBbid curHad 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAJI0TOBbIH 4...20 MA.

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

llenu ynpaBJieHUs TMOJKJKYATCA B COOTBETCTBUM CO CXeMaMH MOJKJIHOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajlaHusl oTobpakaeTcs
Ha JlUCIiee B MpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CcTabu/IM3alMU TOKA CUTHAJ 3a/laH1s 0ToOpaXkaeTcsl B aMmIepax, HanpuMmep [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).

10
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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

PucyHnok 3.3 BbixojHoe Hanpsi»keHUe Ipy $pa30BOM criocobe peryupoBaHus

JlocToMHCTBa MeToa:

A) noaXoauT /11 aKTUBHOM Y aKTUBHO-UHAYKTUBHOM Harpysok ( cos ¢ >0,2);

B) nmoaxoAuT [/1g peryJMpoBaHUsl TeMIepaTypbl MaJOUHEPIIMOHHBIX HAarpy30K U YPOBHSA
APKOCTH CBEYEeHMUA JIaMIl HAKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCUT rapMOHHYeCKHe UCKaKeHUs HalIpSKeHUs CeTH;

b) noTpeb/ieHre peaKTUBHOM MOUIHOCTH, IOHWXKEHUE COS (P CETH.

Pa6ounii nuka npu $pa3oBOM peryJMpoBaHUU NIpe/CTaBleH HUXKe Ha pUCYHKe 3.4:

AUsbix
100%
Max -— — — — — —
Min }— — - — — ] s
T
0 -
Tnyck TexHoNoOrM4eckun LMKn Tebikn
0% +——————
CurHan sagaHwa
T
0 -
Komanga ""PaboTa”
T
0 -

PucyHok 3.4 Pabouuii Uk 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

Hanpsixenue, U MoiHocTs, P

CUTHAJI
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 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 738995100

PeoIX, % | 1 4 19 116 ]25[36|49 6481|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 PexX¥M OorpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHWYeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISET

12
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TOYHO OTPaHHWYMBATh IMYCKOBble TOKM HAa YpPOBHE He 0O0Jibllle HOMHUHAJIbHOrO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAETCA M OTKJIIOYAeTCs IporpaMMUpoBaHUeM ycTaBkU F17, a BeJMYMHA MaKCHUMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxuM cTabuan3aluy TOKA
PerysssiTop MoXeT pa6oTaTb B peXHUMe CTa6UIM3alMM TOKa, B KOTOPOM CHCTeMa

yIlpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSeT yIpaBJisiolliee BO3JEeWCTBUE HA THUPHUCTOPbl TaKHUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
Toka — 2% OT HOMMHAJIbHOT'O TOKAa peryJisTopa, BpeMs CTAaOWJMU3allMUd TOKa NPU CKAuKe
CeTeBOr'0 HampshKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3aJlaHusi oToOpakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIIOYAETCSI U OTKJIHYAETCsS NMPOTrpaMMUPOBAaHUEM
ycraBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOIO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cM. nyHKT 7).

3.12 MeToz nponycka NepruoJioB
MoiHoCTb, BbljiesisieMasi B Harpy3kKe, peryjMpyeTcsl 3a CieT U3MeHEeHHUs 4uc/a NePUo0B

CETEeBOr0 HaNpsSDKEHUs, B Te4YyeHHe KOTOPbIX OTKPbITbl THUPUCTOPbL. PopMa BBIXOJHOTO
HanpshKeHUs NpUBesieHa Ha pUCYHKe 3.5

LA
VU

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe NPU peryJIMpoBaHUM METO/I0M IIPOIyCKa eprUo/ 0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHHUYeCKHEe UCKA)KEHUS B CETh;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapaKTepe
HarpyskKHu).

HepocraTku MeToja:

A) He NOAXOAWUT JJis peryJMpOBaHUsS TeMIepaTypbl MaJIOMHEPLHUOHHBIX HArpy3ok U
YPOBHS SIPKOCTH CBeYeHH S JIaMIl HaKa/IMBaHUS;

B) He pekoMeHyeTcsl IPUMEHSATD J151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEHUs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( pynkep-apdekT);

[) npu ompeJeseHHbIX YCIOBHUAX B CETH BO3MOXHO IMOSIBJIEHME CyOrapMOHHUYECKUX
cocTaBJsAlOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

HpI/I HCIIOJIb30BAHWHU 3TOro MeTOoJa MOIHOCTL, BblAeJideéMad B HArpy3ke, NpAMO-
IIponopunuoHa/JibHa B€JINYNHE CUTHaJia 3aidHUA.

13
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Pabounii [UKJ/I peACcTaBJeH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min
T
0 B
TexHoNorM4ecKnin LMK
- .
100% — — — — — — —
CwurHan 3agaHws
T
0 o=
Komanga “"Pabota”
T
0 B

PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0OM MPOMycKa ePHUOI0B

[Tocne momayu KoMaHAabl “PaboTa” B TedeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOIIHOCTb, BblJleJisieMasl B Harpy3ke, U3MeHSEeTCs B COOTBETCTBHUU C CUTHAJOM 3aJlaHUs B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

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

3.12.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMpPOBaHUdA
BpeMsa 1juk/ia peryJupoBaHUs MOKHO YCTaHOBUTb NpPOrpaMMHO B mpegesax oT 1 go 10
CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.12.2 HuKHYe ¥ BepxXHUe npeJeJbl peryJupoBaHud
HuxHUM 1 BepxHUU Mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke pabodero uukiaa 3.6. 3aJjaHhe 3HAYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusl IpHA peryJMpoBaHUM MeTOJOM IPOIyCKa IepUOJOB OCYLIeCTBJIAETCSA
nporpaMmMmupoBaHueM ¢yHkuui F27 u F28 ( cm. nyHKT 7).

JlMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.

14
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3.13 Bbi60p THIA HArPY30K

PeryssaTop vMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3Kd - aKTUBHOM HWJIM aKTUBHO-
MH/JYKTHUBHOM. BbI60D ocyliecTBIseTcs NporpaMMupoBaHueM QyHKUUM F8( cM. myHKT 7)

[Ipu Boi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cniocobe ynpasyeHusi( F7=0) perysnarop caBuraet UMNyJibCbl yIpaBJeHUs
TUPUCTOPAaMHM OTHOCUTEJBbHO MOMEHTa Ilepexojia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpezieJIeHHbIM 06pa3oM, YTOObl ONTUMHU3WPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
N0/ KJIIDYEHHUU HArpy3KU ¢ KoapduuueHToM MouHOCcTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JI0OCTOM XOJy, 3JIeKTPOABUTaTe U U T.I. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 OOGMOTKY TpaHcdopMaTopa, TO yalle BCero TaKyl Harpy3kKy MOXHO OTHECTH K
YUCTO aKTUBHOH( cos ¢u >= 0,9), mo3aToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS HAarpy3kud dYepes
TpaHcdopmaTtop. B 3ToM ciyyae npu F8=1 perysnsatop cHayaJja IJIaBHO B TedeHHe CEKYH/bl
yBeJUYUBAET HANpsSDHKEHUE OT HyJs [0 IOJHOrO CEeTEBOro, IOocJje 4Yero yke COOGCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPONYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCcOpPMATOPa, BCIJIECKA CETEBOTO HANpsKeHUs,
CpabaTbIBaHUSA 3aIIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.14 3anuchb B 1aMATb 3aBOJCKUX HACTPOEK.

Perynsatop umeet cneyuanbayo G¢yHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOM 3Ha4eHMUs paBHOro 1, Bce MoJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCH, @ HA UX MeCTO
3aMUChIBAIOTCS 3aBO/ICKUE 3HAYeHUS] GYHKLIUH.

3.15 3amuThl
B perysisiTope peasii30BaHbl CeAyIOIIHEe BUbI 3aIUT:

A) 3amMTa OT KOPOTKOTO 3aMbIKaHUSA PeTy/sTOopa ABJASETCH 3JIeKTPOHHAasdA. JJIeKTPOHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKM MUKPOIPOLLECCOPOM CUTHAIOB, NOCTYMAOLAX
OT JAaTYMKOB TOKa. [Ipy npeBbIlIeHMM MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxoJUT CHATHE
YIPaBJAAOLMX UMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpa)kaeTcsl COOTBETCTBYMOILee
COOOIIEeHHE.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUS
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMMHa/JIbHOEe 3HauyeHHe TOoKa pery/aaTopa. MuKponpoleccop HenpepblBHO H3MepsieT TOKHU
Harpy3Ky U HaKallJIMBaeT 3HaYyeHUe BpeMsA-TOKOBOI'0 MHTerpajia U CpaBHUBAET ero C yCTaBKOH,
IIpY NpPEBBIIIEHUH KOTOPOW CHUMAaeT UMIYJIbChbl yIIpaBJeHUs C TAPUCTOPOB U OTOOpaXkaeT Ha
JMcIlee coobiieHre. PaboTa pery/isiTopa 6J10KMpyeTCs Ha 3 MUHYTBI, 10CJIe Yero OH NepexoiuT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3o4yHas cnoco6HoCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3amwuTa oT meperpeBa pazuaTopa obecrneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepblBHO ONpalluBaeTcd MHUKpompoueccopoM. IlpegenbHas
TeMnepaTtypa paauatopa - 80 C. I[locne cpabaTbiBaHMA 3alMThl paboTa peryasaTopa
OJI0KMpyeTCcs [0 OXJaKAeHUs paguaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BbIK/IOYAKTCA
BEHTUJIAITOPbl OXJAXAEHUS M peryasaTop nepexofUT pexuM “T'OoTOBHOCTB”, ecqyd mNojaHa
koMaHga “Cromn”.
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[) 3amuTa OT HECUMMETPUHU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3al[dTa MOXET
ObITh BKJIOYEHA WJIMU OTKJIIYEHa NyTeM NporpaMMmupoBaHus ¢yHKuuu F93( cMm. myHKT 7).
3amuTa cpabaThIBaeT MPU BBIMTOJHEHUH CIeYIOIIUX YCIOBUM:

- cpesHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMHUHAJIBHOTO
TOKa [ HOM perynsaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/HM4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% wau
50%( B 3aBMCHUMOCTHU OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BBIXOJHBIX TOKOB MOXET ObITb 00yC/0BJIeHA OBPEXAEHUSAMU B Harpyske,
HanpuMep, neperopaHveM TIHoB, 06pbIBOM HAarpy304HbIX MPOBOIOB U T.II.

/1) KoHTposib NOAK/IIOYEHUS HArpy3KM U TEeCTUPOBAHHE THPUCTOPOB HAa BHYTpPEeHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMON ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3allyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HamNpsDKEHUS CUJIOBOM CETH OCYIIECTBJISIETCS 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaThiBaeT B CAy4yae OTCYTCTBHUS OJHOU WM HECKOJbKUX $a3 WM B Cjlydae HX
“cnunaHuna”. 3alyUTa MOXeT ObITh BKJIYEHA WM OTKJIOYeHa MyTeM MNpPOorpaMMHUPOBaHUSA
¢yuknuu FO2( cM. nyHKT 7).

3.16 Hactpoiiku

B perysisiTope npeycMoTpeHa BO3MOXKHOCTb HACTPOMKU:

A) H3MeHeHMe mnopora cpabaTbiBaHUs 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. HW3HavasbHO Ha
npeANpUsATUUA U3TOTOBUTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS MO aMIJIUTyZe okoJsio 3*[H, rae
[H - HOMHWHa/JIBHBIN TOK pery/aaTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaTbl UMEKTCA [iBe
KOHTpoJibHble TOoukU “K3”. HampsixkeHue, uaMepeHHOe MeXAy 3THMH TOYKAMH, ONpeJesisieT
yCTaBKy cpabaTbiBaHUs 3au[UThl 0 K3. O6bIYHO 3TO HaNmpsKeHUe COCTaBJsgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHBIIUTb, [IJI1 Yero roJIOBKy PeryJIMpoOBOYHOro pe3uctopa R3 Hy»KHO moBopauyuBaTh NIPOTHUB
4acoBOW CTpeJiKe, AJis1 3arpy6JieHUss — HAo60poT HampspkeHue ycTaBkd K3 yBeqU4uTbh U
NOBOpA4YMBaTh royioBKYy R3 1o yacoBou cTpesike.

[IpuHUMas pelieHHe O HEOOXOJMUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUS, c/le/lyeT NIPUHUMATh BO BHUMaHUe:

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

- ObIBaeT cUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHMCTBYIOIIEM TOKE,
M3MEpEeHHOM KJlelllaMH, MeHblleM 4YeM [H. JTO He 00s3aTeJibHO TOBOPUT O HeNpaBUJIbHOU
3aBOJICKOM HaCTpoWKe 3alllUThl, MOTOMY 4YTO 3aljUTa CpabaTbiBaeT MO aMIIUMTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeMCTBYWOIEMY. ITO Yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe Toka( nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoXeT mpuBecTH K BbIXOAY THUPUCTOPOB M3 CTPOS — BeJb OHU JONMYCKAKOT
HEKOTOpOe TMpejieJibHOe 3HaueHHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HACTpoMlKka Kak pas
npeaycMaTpUBaeT cpabaTbiBaHUe 3alUThI [/ HEMPEBBIIIEHUS 3TOT0 NpeAe/IbHO-A0MyCTUMOTO
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM rapaHTUHHOM
00CY>KUBaHUU.

b) IlokaszaHus JaTYMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (AKTHYECKH,
pacxoAsATcs € JaHHBIMH, 0TOGpaXkaeMbIMU Ha JUCILIee, MOXKHO IPOU3BECTH UX MOACTPOUKY. [i1s
NO/CTPOMKM MOKAa3aHUM AATYMKOB TOKA CIY>KaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL AS. Pesuctop R35 oTBeuaer 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.
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[IpyHUMas pelieHUsA 0 HEOOXOJUMOCTH HACTPOWMKM NMOKa3aHUHM JATYUKOB TOKA ClaefyeT
MMeTb B BUAY ciiefyroiue GaKkTophI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0KAa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJjellyd, CIOCOOHble UW3MepATh
CpeiHeKBaJ[paTUUHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He wusMmepsoumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJIelM MOTYT JAaTb NOTpelHoCTb U3MepeHus A0 50%. PekomeHAayeTcs MCNOJb30BaTh KJ/eLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% OoT HOMHHA/ILHOTI'O TOKA PeryJsaTopa;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3aUIUT OT
Neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 CJIMIIKOM 4YacToe M HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryjadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUHU.

[Ipy npoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JUCIJIee pPEeKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJu ynpaBJleHu .

3.17 VUcnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHUE”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KM3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT PpuKcalio CBOEro MoJ0XKeHH .

[Ipy HaXXKaTHUX 3TOW KHOMKH pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMIIYJIbChI yIIPpaBJeHUs1 HA TAPUCTOPHI HE MOAA0TCS.

3.18 Ucnosb3oBanue [THU/[-peryadaTopa

Jlis ynpaBJieHHs THPUCTOPHBIM peryasTopoM oT [IU/l-peryassTopa He06X04UMO BbIOPATh
curHaJs ynpaJieHus 4..20 MA, a1 yero npucBouTh QyHK MU F2 3HaueHue 4.

BHyTpu mkada npousBe[eHO YaCTUUYHOE pPaACK/JIIUYeHHUEe liened MUTAHUS U yIpaBJeHUs
[TU/l-perysissiTopa corjiacHO cxeMe, IPUBEJEeHHOW B NpuJoxeHUU b. JlaTyuMk TemmepaTyphsl U
nenu curHaausauuu [[U/[-peryssiTopa noTpebUTeNb PACK/IOYAeT CaMOCTOSTENbHO COTJIACHO
PYKOBOJCTBY I10 3KCILJIyaTallUH, KOTOPOEe BXOAUT B KOMILJIEKT IIOCTABKH.

4. Tpe6oBaHMs 6€30MIACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “IIpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjiaM  TeXHHYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlnsg paboTbl peryjasaTopa HCIOJb3yeTCs ONacHOe JJis >KU3HU HamnpsikeHue. [Ipu
YCTAaHOBKE peryJ/iiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06C/Iy>KMBaHUHM HEOOXOJUMO OTKJ/IIOYUTD PETY/IATOP Y NOAKJII0YaeMble yCTPONCTBA OT CETH.
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4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcs MCNOJIb30BaHUE Pery/sATopa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCOT, 1iesI0uel, Maces U T. II.

4.4 TloaxksirovyeHUe, peryJMpoBKa UM TexXHUYecKoe OOCIAyKUBaHHe peryJssiTopa [JA0JDKHBI
NPOU3BOJAUTHCS TOJIbKO KBATUQUIMPOBAHHBIMHU CIEUAJMCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/Z,CTBO MO 3KCIIJIyaTalUH.

4.5 Ilpu sKcmjayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO06J0/laTh
Tpeb6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCIJyaTallMd 3JIEKTPOYCTAHOBOK MNOTpebuTeseil» u
«[IpaBUJ TEXHUKU 6€30MACHOCTU MPU IKCILJIyaTAlU U 3JIEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlns 3a1lUThI 00CIYKMBAIOILET0 IIepCoOHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXeT ObITh MCNOJIb30BaH KaK pa3’beJUHUTE/Ib LIeNU UM U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecnu ciayydailHas moJijaya HaMpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONaCHOCTb JJIs
nepcoHaa Wik 060PY/I0BaHUS, TO PETYJASITOP HEOOXOJUMO MOAK/IYATh Yepe3 MpepbiBaTellb,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEILIHEN CUCTEMOM 6€301aCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXOAY.

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljaeseHHeM Temsa. [y nmpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X04UMO:

A) ycTaHaB/IMBATH PETYJISITOP HA HETOPIOUYYIO TOBEPXHOCTD;

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

B) npu ycTaHOBKe He06Xx04MMO obecrnieduTh He MeHee 100 MM cBOGOZAHOI0 NPOCTPAHCTBA
110 IEPUMETPY PeryJsaTopa.

5. MoHTaxx Ha 06'beKTe.
5.1 CiieiyeT yCTaHOBUTD PETYJISATOP HA LITATHOE MECTO U HA/IEXKHO 3aKPENUTbD ETO.
5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

5.2 [Ipok/iaApIBalOTCS JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MMUTAIolLeN CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CedyeHue CUIOBBIX IPOBOJOB JOX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

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

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOECHeYUuTb HX HaAEeXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero PeKOMEeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
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006JIyAUTH UJIK ONPEeCcCcOBaTh B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bI, KJ1eMMbl. [logcoenrHeHue
NPOBO/JIOB OCYILECTBJISIETCS 0/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCSA IO CXEMaM,
NpYBeeHHBbIM B [IpuioxeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B
KayecTBe TECTOBOW HArpy3klu pEKOMEH/JyeTCs TMOAK/JIIOUYUTh TpPH JiaMIbl HaKaJUBaHUSA
MorirHocTtbio 100-150 BT o cxeme “3Be3ga”.

be3 mnoAk/JHOYEeHHOW HArpy3kKd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIU
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybeauThcs B MPaBUJIBHOCTU MOJKJHYEHHS BHEIIHUX lieledl MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

B) mnopaTh HampsikeHUe Ha peryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
mkada A0/KHbI KPaTKOBPEMEHHO 3aropeThbCsl M MOTacHyTh, HA Jucijiee B TeueHue 10 ceKyH]
JIOJDKHA OTOOPa3UThbCA HAANUCh TEKYIEeH MOJeNU pPeryyasiTopa U BKJIKYAITCA BEHTUJISTOPHI
oxJaxaeHus. [lajsee Ha AucCIJIee OTOOPA3UThCS HaANHUCh “‘TOTOBHOCTL” M TeKylllee 3HaYeHHE
CUTHaJjia 3ajaHusi( HampspkeHUs WM MolHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsITOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJIAETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJJHOe HalpsiXKeHHe PeryJInupyeTcs
$a30BbIM MeTO/OM, CHUTHaJ 3a/aHUd MO0JAeTCs BCTPOEHHBbIM IepeMeHHbIM pPe3UCTOPOM.
[lepeBesute Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE pPy4yKy HNepeMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero moOJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHON Harpy3ke( Jlammax HaKaJWBaHHUs) U3MEHSETCS HalpshbKeHHe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTO.

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

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYE€HUM YCTAaBOK OCYIIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIMU:

F1 cnocob ynip.
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[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxxumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIIeCTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcs MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUH, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJMNHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCINENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylLled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe UHJUKATOPA UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPeB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO

HaXKaTb KHOMKY “@”.

7.4 OYyHKIMU U UX 3HAYEHUSI.
[IporpamMmmupyeMblie GYHKIIMU peryJisiTopa lepedyucsaeHbl B Tabaule 7.1.

Ta6snna 7.1 [IporpaMmMmupyeMblie GYHKIIUU

DyH- Hagnuce Ha Onucanue
KUMA | MHAMKaTOpe
dynkiuum F1-F8 aBis10Tca o61MMHM 4J151 BCeX PeXHMMOB
OmnpepnensieT crnocob6 ympaBJeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeECTHO WJH
JUCTaHLIMOHHO
3HaueHHe Hagnuch [TosicHeHue
F1 croco6 ymp. 0 TvMBIIe Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
y p TymMOJepa “PaboTa” B nmosoxkenue “Bxia”
1 MCTAHIHOHHO KoMania “PaboTa” mojjaeTcsi myTeM 3aMbIKaHUs KJIEMM
6 1 7 k1eMMHOU KoJ10JIKU X1 MJIaThl yIpaBJeHUs
OnpeziesisieT CUTHAJ yIIPaBJIEHHs] BBIXOHBIM HaNpsiXKEHUEM
3HavyeHue Hagnuch IlosicHeHue
CurHaj 3aJlaHusd U3MeHsSeTCs Ha)kKaTHeM KHOIIOK “>”
M<"
0 KHONKU ‘. »
2 curman ynp HaxkaTue “>” yBeJIMYMBaAeT BbIXO/[HOE HATIPSIXKEHUE
' HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHas 3aJaHUsA HW3MEHSETCS TIOBOPOTOM PYYKH
1 BCTD.DESUCTO nepeMeHHOr0 Pe3UCTOPa, Pa3MellleHHOr0 Ha JINIEBOU
p-p P | nanemm. [Tosio>keHUE “Mun” COOTBETCTBYET
MHHHMMaJIbHOU BeJIMYMHE 33JlaHud, IoJioxKeHue “Makc”
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- MaKCHMMaJIbHOU BeJINYMHE 33/laHusl.
2 0.10 B CurHas 3a/laHus MoJlaeTcs BHELIIHUM HanpsikeHueM 0-
B 10 B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKOM ynpaBJeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
BHEL CurHan 3a/laHusl TOJIAeTCSl BHEIIHHWM IepeMeHHbIM
5 e3I/ICT(.) pPEe3UCTOPOM. PekomeHayemoe 3HauYeHUe
p P CONMpPOTUBJEHUSA 3TOro peauctopa 1..10 kOM

OmnpefenisieT MoBeJleHUE PEryJsATOpa NOC/e NPONaKu HaNpsKeHUs CUJIOBOU CETH WJIH

BCIIOMOTaTeJIbHOTO HaNpsKeHUs B pexkuMe “PadoTa”

3HaueHHe Hapnucek [TosicHeHue

Ecniu mpoBas HanpspkeHUs JJIUJICS MeHee 2 CeK -
BBIXOJIHOE HaNpspKEHWe CKadyKOM BO3BpaljaeTcsd Ha

0 BKJIDYEHO MpEeXXHHUH YPOBEHb.

Ecniu mpoBan HanpskeHus Jinics 6GoJsiee 2 cek -

F3 aBT.BKJI. MPOUCXOJAUT aBTOMATUYECKOE TOBTOPHOE BKJIIOYEHHE.
Eciv mpoBas HanpsbkeHUs JJIMJIC MeHee 2 CeK -
BBIXOJIHOE HaNpshpKEeHUWe CKadyKoOM BO3BpalljaeTcd Ha
MpeHUM ypOBEHbD.

1 oTkitodeHo | Eciu mnpoBan HamnpsbkeHus Jawics 6Gojiee 2 cek -
aBTOMATHUYECKUH I[epe3anycKk He MNPOUCXOAUT; YTOObI
nepedT B pexxuM “PaboTa” HY)KHO NHOAATb KOMaHAY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHy “Pab6oTa”

OnpepesisieT ycjoBUe cpabaThiBaHUs 1-ro MpOrpaMMUPYEMOro peJjie
3HavyeHue Hapgnuce IlosicHeHue
0 OTKJIlOYeHO | Pejie HEaKTUBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NMEPEXOIE B PEKUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEePEXOIE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT ycj0BHe cpabaThlBaHUS 2-T'0 IPOTPAMMUPYEMOrO peJsie
3HaueHue Hapnucek [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT MPU NEPEXOIE B PEKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NMEPEXOIE B PEKUM
ABAPHA “ABapus”
OnpefesisieT ycj0BHe cpabaThlBaHUS 3-T'0 IPOTPAaMMUPYEMOrO peJie
3HaueHHe Hapnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEPEXOIE B PEKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT MeTO/| PETYJIUPOBAHUS BbIXOJHOT0 HAMPSI?KEHHUsI
3HaueHHe Hapnuce [TosicHeHue
F7 METOJ, per. " =
0 ¢$a3oBbIi ®a30BbI¥ MeTO/] pery/JMpoBaHus
1 np.nepuof, | MeToj peryJiMpoBaHusl IPONYCKOM NEPUOJ0B
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F8

Harpyska

3aﬂaeTCH XapaKTep HArpy3KH — aKTUBHAA WJIM dAKTHUBHO-MHAYKTHUBHAA.

3HaueHUe Hapnucek [TosicHeHue

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

1 AKTUBHO-WH/|. | aKTUBHO-UH/IyKTUBHAsA. PeKoMeHAyeTcsl HCI0Jb30BaTh
JUIsT Harpysku ¢ cos ¢u<0,8 nmpu ¢a3oBoM yrpaBiaeHHHU(
F7=0) wu jna Harpyskd, NOJKJIOYEeHHON uepes
TpaHcpopmaTop, mpH yOpaBJeHUHd  MTPOMYCKOM
nepuojioB( F7=1)

®yukuuu F11-F22 peiicTBy10T npu ¢a3zoBoM MeToe peryaupoBanus( pyHkuusa F7=0)

F11

IJIaBH. TyCK

BpeMsa muiaBHOro BbIXOJja HalpsDKeHUS HA 3aZlaHHbIA ypoBeHb. /lMana3oH 3HaYeHUH
dyukuuu ot 0 go 25 cek c marom 0,1 cek

F12

IJIaBH. BBIKJI.

BpeMsi MIaBHOTO CHWKEHUSI HAIpsDKEHUS [0 MUHUMAJIBHOTO 3HavyeHud. /[ManasoH
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek

F14

per. BeJIM4nHa

OnpepensieT 3aKOH U3MEHEHUS BBIXOJHBIX HANPSKEHHUS Y MOLIHOCTH B 3aBUCHUMOCTHU
OT yHpaBJIAIOILEro CUTHa/Ma(MpU yCJOBUH, YTO HAIpsDKEHUE CEeTH CUHYCOUJA/IbHO, a
Harpyska JInHelHa)

3HavyeHue Hagnuch ITosicHeHue

BbixoqHOe HampspkeHHe — NPSAMO
CUT'HaJIy ypaBJieHus

0 U MMpoNnopuroOHaJIbHO

BbIX0/IHAs MOIITHOCTh NMPSIMO MPONOPIMOHAIBHO CUTHATY
ynpaBJieHHs

1 P

F15

HWXH.IIpeaeJ

MuHMMabHOE 3HaUYeHUe CUTHasa 3aJaHus B %. /luanazoHn 3HadyeHUd pyHkuuu ot 0%
J10 100%, HO He 6oJiee 3HaYeHus: yHKnuU F16. luckpetHoctb 0,5%

F16

Bepx. npejes

MakcruMasibHOe 3HaYeHUe CUrHaJsia 3a/ilaHus B %. /luana3oH 3HayeHUil ¢pyHKuuu ot 0%
J10 100%, Ho He MeHee 3HaueHus yHkiuu F15. luckpetrHocts 0,5%

F17

yIp. TOKOM

YHpaBJIEHI/Ie TOKOM HAIpPY3KH. CDYHKHI/IH BKJIlOYaeT WJIKM OTKJ/JKYaeT pexXnuM
OI'pPaHHUY€HHA TOKA UJIHU CTa6I/IIII/IBaI_U/II/I TOKaA.

3HavyeHue Hagnucek [TosicHeHue

PexxuMbl OTpaHHU4Y€HUAd  HJIN CTa6I/IJII/ISaLII/II/I TOKa

OTKJIDYEHBI

0 OTKJIL

1 OI'PAHHUYECHHE BrawyeH PEXHUM OI'PAHHUYEHHA TOKA

2 cTabusnzanus | BKioyeH pe)XUM CTaOU/IM3alMU TOKA

F21

H. npege |

OnpepensieT MMHUMaJ/IbHOE 3HaYeHHe TOKA B Harpy3Ke B peKMMe CTaOW/IM3alyy TOKa.
3HaueHue QYHKIIMU HE MOXET NPEBbICUTh 3HaYeHHue PyHKIuU F22

F22

B. ipegeu |

OnpejiesiieT MakCUMaJlbHOe 3HAYEHHE TOKA B Harpy3ke B pe)XMMe OTpaHUYEHHs TOKa
WJIM CTAaOWIM3alMU TOKa. 3HayeHHue QYHKIHUHU He MOXKET NMPEeBbICHTh HOMHHAJIbHbBIU
TOK PEryJIsiTOPA U HE MOXKET ObITh MeHbllle 3HaYeHus1 QyHKIuu F21

dyuknuu F26-F28 neiicTBYIOT Npu peryJiMpoBaHuA MeTOJ0M nponycka nepuogoB( ¢ynknusa F7=1)

OnpepensieT BpeMsi OZHOTO LUKJIA PeryJIMpoBaHus. /luana3oH 3HaueHUH GYHKLUU OT 1

F26 HKJI. per.
I p Jo 25 cek c marom 1 cek
MuHHUMabHOE 3HaUYeHUe CUTHasa 3aJaHus B %. /luanazoHn 3HayeHUd pyHkuuu ot 0%
F27 | HwxH.mpeaen 0 0
Z1o 100%, Ho He GoJsiee 3HaueHus1 ¢yHKIUU F28. uckpetHocTts 0,5%
MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLUM oT 0%
F28 Bepx.npeje o o
J10 100%, Ho He MeHee 3HaueHUus yHkiuu F27. luckpetrHocts 0,5%
OyHKIMA BKJIIOYAaeT WJIM OTKJIK4YaeT TEeCTUPOBaHME Ha HaJW4ue Harpyskd U
BHYTpEeHHee KOPOTKOe 3aMblKaHHe TUPUCTOPOB
KOHTpPOJIb
FI1 Har 3HayeHUe Hapgnucek [losicHeHue
p- 0 BKJIIOYEHa 3anuTa BKIKYEHa
1 OTKJIFOYEHA 3amuTa OTK/IYeHa
QyHKIMSA BKIKYAET WU OTK/II0YaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gasz”
3HavyeHue Hagnucek IlosicHeHue
F92 | KoHTpoJb pa3
0 BKJIIOYEHA 3amuTa BKJIOYEHa
1 OTKJIFOYEHA 3amuTa OTK/IYeHa
F93 3amuTa QDyHKIMSA BKIKYAET WM OTKIKYAET 3alIUTY OT HECUMMETPHUU TOKOB Harpy3ku
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HeCHM.

Fo8

3aBO/J. HAaCTp.

3HaueHHe Hagnuch [TosicHeHue
0 15% 3aimuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%
1 25% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 50%
4 OTKJIIOYEeHa | 3auiyTa OTKJIKYeHa
3anuch B naMATh 3aBOJICKUX HacTpoeK( 3Ha4eHUH 10 YMOJIYaHUIO)
3HaueHue Hagnuchb ITosicHeHue
0 HeT 3HaueHUs Bcex NPOTPaMMUpPyeMbIX OGYHKIUHA He
HM3MeHseTcs
Bce  mporpamMmmupyemblie OYHKIMM ~ TPUHUMAKOT
3aBOJICKUE 3HaUYeHUs. ITU 3HAUYEHUS PaBHbI:
OyHKIUSA 3aBojcKoe OyHKIUSA 3aBojcKoe
3HaueHHUe 3HaueHHe
F1 0 F14 0
F2 1 F15 0%
F3 0 F16 100%
1 Aa F4 1 F17 1
F5 2 F22 [HOM
F6 3 F26 5 cek
F7 0 F27 0%
F8 0 F28 100%
F11 5 cek F91 0
F12 3 cek F92 0
F14 0 F93 0

8. Ucnosib30BaHue BctpoeHHoro IIU/l-perysaropa

Jna ucnosb3oBaHua BcTpoeHHoro IIW/I-peryndaropa Ajisg peryJiMpoBaHUs TeMIlepaTyphl
00beKTa HEOOXO0JMMO BbIOpaTh CUTHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTAaHOBUTbD
3HayeHUe OyHKIMM F2, paBHoe 4. B 3ToM ciydae aHasioroBblM BbixoaHOW curHaa I[THU/-
peryJiaTopa CTaHeT YIpPaBJATb BbIXOAHBIM HanpsxeHueMm TPM.

Takxe Heo6x0aUMO NpoU3BeCTU KoHUrypupoBaHue [IN/[-peryisiTopa B COOTBETCTBUMU C
npujaraeMor TeXHUYeCKOU JOKyMeHTaleN.

9. UHAMKaNMA AAaHHbIX HA AUCILJIee

B Ta6usiuiie 9.1 npuBeieHbl 0TOOPa*kaeMble Ha JIUCILIee JaHHbIe J1s1 BCeX PEXXHUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesnuuHa 3ajaroujero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 = 66 A.
1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.
2-51 CTpOKa 3HavYeHHe QPYHKILHMU U KpaTKoe NOosiCHEHUe
1-5 cTpoka BesimunHa 3a/jal011ero CUrHaia
2-9 ctpoka BesununnHa TokoB mo ¢asam A, B, C u TeMmnepaTypa
Pa6oTa paauaTopa, HanpuMep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.

OToOparkaeMble Ha JHCILIee MapaMeTpbl NEPUOJUYECKH MEHSHOTCS.
UYTo6Bl MpoCMaTpuBaTh TOJIBKO OJWH BBbIOpPAaHHBIM MapaMeTp,
HanpuMep, Tp, Hy»KHO HaaThb KHonky "®”. [Ipy 3TOM B mpaBoM
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BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT OTOOGpaXKaTbCs
TOJIbKO BbIOpaHHBIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

10. Bo3MOKHbIe HEMCIIPABHOCTHU U CIOCOOBI UX YCTPAaHEHU S

Bo3MokHble HEUCIIPABHOCTH U CIOCOObI UX YCTpaHEeHUs NpuBe/ieHbl B Tabuule 10.1

Ta6siuna 10.1 Bo3MoKHbIe HEUCIIPABHOCTH U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHne
HHAUKATOpe
Harpyska He no/iK/JIl0YeHa UM KOPOTKOE 3aMbIKaHUE BHYTPU TUPHUCTOPA.
Bo3MoxHasg npu4YMHaA JencTBus
Harpy3ska He mnojk/wuYeHa WM | Y6eaAUTbCA B NpPaBUJIbHOM
NOJKJ/II0YeHA HEBEPHO NOJKJIIYEHUH HArPY3KHU
HapymieHne KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE OBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal MOATSHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Eciu  Tupucrop “sBoHuTtca’ -
YCTPOWUCTBO HEUCIIPABHO
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCcTpoHCTBO He 06HAPYKUBAET HANPSXKEHUE CETU
Bo3mo:KHas npuynHa JenicTBUs
Hanpspkenuwe Ha peryasaTop He | Y6equTbcs B MOJKIIYEHUH
N NoJaHo HamnpsKeHUs, IpPaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
MOJKJI0YEHUS
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHWe B CETH
6osibiie 190 B
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl ObLT 3aPpUKCUPOBAH NMPOBAJ HANPSKEHUS MHUTAHUSA
CUCTEMbl  yIpaBJeHUs WJU  [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHellllee MOBeJieHUe peryJsiTopa
Om3 Hanan:;:Zl:Hﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCcKu TnepeiljeT B pexum “‘ToToBHOCTh”; ecau F3=1, To
peryasaTop BoiJeT B pexuM ‘ToToBHOCTB” moc/je mHoJayd KOMaHJbI
“Cton”
TemmnepaTypa oxsaxaamwuero paguaropa gocruraa 80 C.
Bo3MoxHasg npu4YMHA JencTBus
HeucnpapeH BEHTUJIATOP | Y6equThcs B HCIPABHOCTH
OXJIAXKJeHUS BEHTUJIATOPA
Ow4 neperpes! 3acopeHbl BEHTHUJISAMOHHBIE | [IpoUYnCTUTH BEHTUJISLIUOHHbIE
YKaJIIO3U KaJII03M OT NbLIK U Mycopa
PerysnsgTop pasMelneH B IJIOXO | Y6eIUThCA, UYTO  TeMIlepaTypa
BEHTWJIMPYEMOM HWJIM  KApPKOM | OKPY’KaloIlero BO3/lyxa He
MecCTe npeBbiliaeT 40 C. YCcTaHOBUTb

24




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

peryadatop B Jpyroe
MPUMEHUTh BHENTHUHN 06/1yB

MecCTo,

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Har‘pysxa He IOoAKJ/IIDYEHA HJIHU
IMNOAKJIDYEHA HEBEPHO

Y6eauThcs B IpaBUIBHOM
NOAK/JIYEHUH HArPY3KHU

HapyuieHne KOHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeHEHHA,; TPpU HeO6X0,E[I/IMOCTI/I
KOHTAKTHbIE€ TIOBEPXHOCTH
3a49YUCTHUTb, BUHTOBbIE COEANHEHUA

owé HECUMMeTpUs MNOATSHYTh
TOKOB! OG6pBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTb POBO/I0B
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CunbHBIN Jucbananc | [loMmepuTh CONPOTUBIEHUSA
COMPOTHUBJIEHUH HAarpy3Ku Harpy3okK
CunbHbIY fucbasadc pas OTKJIIYUTD 3a1UTY
BHyTpeHHSS HEUCTIPABHOCTH OTKJIIOYUTD 3aL[UTY UK OTIPABUTH
B PEMOHT
KopoTkoe 3ambikaHue Ha BbixoZie | [Ip0O3BOHUTH BBIXOJ, pETYISTOPA HA
perysasaTopa HasiMyue MexX$pa3HOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUs HA 3eMJTIO
CivmkoM  6o0JibllIME  MYCKOBBIE | YBeJMYbTEe BpeMs IIJIABHOTO MYCKa,
Ow7 Kopotkoe TOKHU YMEHBIINTE BbIXOJHOE
3aMblKaHue!
HanpsKeHUe, BKIKYUTE PEXUM
OTrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHHUe TOKa Harpy3kH | YMeHbIIUTb BbIXOJZHOE
NpeBbINIaeT HOMHHAJIBHBIA TOK | HaNps»KeHHUE PETyJIATOPa;
ow10 Meperpyska perysasaTopa B TedyeHUe | BKJIYUTD PEXXUM OTPAHUYEHHUSA

AJINTEJIbHOTO BpEMEHHU

TOKa; YBEJIUYUTb CONNPOTUBJIEHUE
Harpysku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

PeryJsisiTop He BocHpUHUMaeT koMaHAay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJsiTop

[IpoBepUTH MOCTyIJIEHWE KOMaH/bI
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpOBaHa
¢yuknua F1 - BweIGop cmoco6a
10/1a41 KOMaH bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

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

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

MNOAKJIDYEHHE

1[enedl ynpasJeHus

HeBepHO ycTaHOBJIEHO 3Ha4yeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HaYeHHE QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 eEpeMeHHOr0

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh
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Perynsatop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs
HIPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJK/IIYeHa, HO Ha BbIXOJEe
Halps>KeHUs] HeT

HeT omm60k Bo3MoxHag npu4yMHa JencTtBus
HeucnpaBHBI TUPHUCTOPHI [IpoBeputh WCIIPaBHOCTb
THPUCTOPOB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Ha nHAMKaTOpe HeT HaANMCeH, CBETOUOAbI HE TOPAT
Bo3MoxHasA npu4YMHaA JencTtBus
He n1nogaHo Bchnomorare/JibHOe | BKAKOYUTB aBTOMaT QF1,
nutanue 220 B MPOBEPUTh HaIW4YUe HaNpsIKEeHUs
HeT omu6ok
220 B Ha koHTakTax aBTomaTta QF1
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
oTKJoYeHue”
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
MH/MKaTope OOGHOBJAITCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3MoxKHasg npu4MHaA JencTBus

BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociusiorpadpom

COIEPXKUT MHOTO noMex; | HaIMYKe TOMeX U IMpPOBAJIOB B
HeT omn6ok nepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HalpsKeHUU.

NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/abHOe NMUTaHUE

BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT APyroi JMHUU

o6opyaoBaHus (

3JIEKTPOJABUTaTeNel, CBapOYHBIX

annapaTtos)

BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

HeT omu60ok

[Ipy mojavye HamNpsiKEHHUs Ha PETryJATOP HA HAarpyske MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaH1a “Pa6oTa” He 1olaHa, peryJisiTOp HAXOAUTCS B
pexxuMe “I'oToBHOCTB”

Bo3mo:KHasi npyuYnHa JenicTBUs

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
THUPUCTOPA

HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpy3ku NO/IKJII0YEHUS] HAarPy3KHU
BHyTpeHHsisl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

11. TexHu4eckKoe 06CayKMBaHUE

11.1 TexHU4YecKoe OOCIY>XMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
1IeCTh MeCsLeB U BKJIIOYAET B cebs:

A) KOHTPOJIb KpeIJIeHUsl perysTopa

B) KOHTpPOJIb 3JIEKTPUYECKUX COEJUHEHUH, MOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) yJaasieHue NbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peKMUMa peryJsTopa.

12 MapkupoBKa peryJATopa

12.1 Ha kaxbli1 peryJiiTop HaHOCATCH:
A) Ha3BaHMUe peryasaTopa;
B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
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B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.
13 YnakoBKa 6J10Ka

13.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIU iepeBAHHBIN ALIUK.
14 TpaHcnopTUpOBaHME U XpPaHEHHUEe

14.1 PerynsTop XpaHUTb B 3aKPbITbIX MNOMeEIEHUSIX B KAPTOHHBIX KOpPOOKaX 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.

14.2 PeryssTop B yHaKOBKe TPaHCIOPTUPOBATbH MpU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOU BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu TemnepaTtype 35 C.

14.3 TpaHcnopTUpOBaHHe [JONyCKaeTCd BCEMHM BHUAAMU 3aKpPbITOrO0 TPaHCIOPTA.
TpaHcropTHpoBaHHe  aABUATPAHCIOPTOM  JOJ/DKHO  NMPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

15 KoMImieKTHOCTD

TPM-3-TIUZI251-3T .ot e e 1wt
PYKOBO/ICTBO MO 3KCIITYATALM ..eeerneeaereresersnesseeensnes 1wt
|1 E=T00 1 (0] s PR PTR TP 1wt
KUTFOUH ...ttt et e e e s e 2 T

16 T'apaHTHiiHbIE 06513aTE/IbCTBA

16.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHS MPOAAXKH, TPU COBJII0JeHUU
N0JIb30BaTeJIeM YCJIOBUM 3KCIJIyaTallUH, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTaXa.

16.2 B ciay4dae BbIXOJA peryasTopa U3 CTpPOosl B TedeHHWEe TapaHTUHMHOIO CpoOKa IMpHU
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eClaTHbI PEMOHT UJIX 3aMeHY.

16.3 F'apaHTHIHbIE 06513aTEbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

o [lpu MexaHUYECKHUX U UHBIX TOBPEX/IEHUSAX YCTPOKUCTBA IO BUHE NOTPEOUTEIS.

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpTraHU3aLUi 6e3 COTrIacoBaHUS C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha o6opyaoBaHue UM €r0 KOMIIEKTYIONIME, KOTOPbIE SKCIJIyaTHPOBAJIUCh IPU HAPYLIEHUHU
KayecTBa M MoOLIHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMUHBIX YCJOBUSAX, WUCOBITAJU yJAapbl MOJIHUM, NOXap WJIHU JApYyrue 3KCTpeMaJbHble
YCJIOBUSL.

16.4 PeMOHT M cepBUC, B TOM 4YHMCJie TapaHTUWHBIN OCYIIECTBJSAETCA Ha NpeJNpUATHU
VU3TOTOBUTEJIA.
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16.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUMHOTO PEMOHTA MPOAYKIIUU
MOXXHO 00pPaTUThCS N0 aipecy, YKasaHHOMY calTe KOMNIaHUU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHnok Al Cxema nmo/IK/Il0OYeHUsI HAarpy3KH — “3Be3aa”
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxenue B FabapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Tab6siuna b1 F'abapuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-1TM/]251-3T-40 360 | 390 | 414 560 525 | 174 | Boarte M8 16
TPM-3-1TM/]251-3T-80 360 | 390 | 414 560 525 | 174 | Boarte M8 18
TPM-3-1TM/1251-3T-125 480 | 516 | 546 720 680 | 194 | Boatet M10 24
TPM-3-1TM/1251-3T-160 480 | 516 | 546 720 680 | 194 | Boatet M10 26
TPM-3-1TM/1251-3T-200 560 | 602 | 638 840 790 | 194 | Boatbl M12 33
TPM-3-1TIM/1251-3T-250 560 | 602 | 638 840 790 | 194 | Boatber M12 36
TPM-3-1TM/1251-3T-315 760 | 802 | 838 | 1000 950 | 222 | boaTer M12 48
TPM-3-1TM/1251-3T-400 760 | 802 | 838 | 1000 950 | 222 | Boartet M12 50
TPM-3-1TM/1251-3T-500 760 | 802 | 838 | 1000 950 | 222 | Boartet M12 55
TPM-3-1TM/1251-3T-630 760 | 802 | 838 | 1000 950 | 222 | boaTer M12 60
TPM-3-1TM/1251-3T-800 760 | 802 | 838 | 1000 950 | 222 | Boatet M12 64

TPM-3-1TM/]251-3T-1000* | 760 | 802 | 838 | 1300 | 1250 | 282 | boaTbet M12 75
TPM-3-1IM/]251-3T-1250* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTbet M12 85
TPM-3-1IM/1251-3T-1600 HanosibHbi# mkad 1600x800x400 120

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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