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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 janee no Tekcty “TPM-3-IIMJ210-PT”, “peryasatop” 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 Bcrpoennbin [IU/l-peryndarop mo3BoJiseT HEeNOoCpeCTBEHHO  YIpaBJATH
TeMIepaTypoH, TEMIIOM HarpeBa U OXJaX/JeHHWd O0O0beKTa MNyTeM BO3JeUCTBUA 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 - TexHuueckue xapaktepuctuku TPM-3-TTWJ210-PT

KosinuectBo ¢as 3
CeTtb 198-242 B, 342/418 B, 50T
YnpaBieHue pazamu CoBMeCcTHOe

CxeMa NoJKJIKOYEHUs] HAarPY3KHU

~ou

PAa30MKHYTBIN “TPeyroJibHUK”
Hasimyue BBOAHOI0 aBTOMaTH4Y€CKOI' 0 Her
BBIKJIIOYaTeJ I
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

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

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

“T'oToBHOCTB”
Tun [IU/]-perysigTopa TPM210-1I11.UP
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

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

4
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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 yCTPOHNCTBO.

BHemHuM BU/ pery/isiTopa fpejcTaBjieH 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.

BHyTpH mikada pasMenanTcs:

A) TupuctopHbie MoayaH( 3 LITYKH);

B) paguaTop oxsaxJeHus;

B) miaThkl cucTeMbl ypaBJieHUs;

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIEN CETH;
) kneMmMHble Kostoaku XT2-XT3 - a4 N0AK/II0YEHUS Harpy3Ky;
E) aBTOMaTHuyeckui BbikIto4YaTeab QF1;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJISATOPBI OXJIaXKeHUs

Ha 60koBo# naHesu mkada HaX0AUTCS KJeMMa 3a3eMJIeHUsI.

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.
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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
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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

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

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.

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

A UBbix
100%
Max -—— — — — —
Min |— — £ — — SN
T
0 o
Tnyck TexHONoOrn4eckmin LmKn Tebikn
Mm%+ ———— —
Curnan sapgarms
T
0 -
Komanga ""PaboTta”
T
0 o

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

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
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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).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BblJeJisieMass B Harpyske, MNpsIMO-
NpONOpLHMOHAJbHA BeJIMUMHE CUTHAJIA 3aJaHuS.
Pa6ouuii [UKJ IpeACTaBJeH HUXKe Ha pUCyHKe 3.6:

13
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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%.

3.13 Bo160p TUIA HATPY3OK
PerysiiTop MMeeT BO3MOXXHOCTH BbIGOpa THIA HArpy3kd - aKTUBHOM HWJIM aKTHBHO-
WHAYKTUBHOW. BbIGOD OoCyliecTBsIeTC nMporpaMMUpoBaHreM GyHKIMUHU F8( cM. myHKT 7)
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[Ipu Bbi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryaaTop caBuraet MMMNyJibChl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Iiepexo/ia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3UWPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
NO/KJ/IIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHocTH MeHee 0,8, HanpuMep TpaHchopMaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUraTe U U T.N. Ec/Iu ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 OOGMOTKY TpaHcdopMaTopa, TO yalle BCero TaKyl Harpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3aToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpPU peryJUpoBaHUM MponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS HAarpy3kud dyepes
TpaHcdopmaTtop. B 3ToM ciyyae npu F8=1 perysndatop cHavaJja IJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsSDPKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, IMocJe 4ero yke COOGCTBEHHO U
HayMHaeTCcsd peryJMpoBaHMe NPONYCKOM MEepHOJ0B. 3a CyeT IJIABHOrO CTapTa YAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHM4MBaHUs TpaHCcOpPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs],
CpabaTbIBaHUSA 3aIIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.14 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
Perynsatop uMmeet cneyuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOPOM 3Ha4eHHUs PaBHOTro 1, Bce MOJIb30BaTeJbCKHe YCTAHOBKU CTUPAIOTCA, @ HA UX MeCTO
3aNMChIBAIOTCSA 3aBOJICKUeE 3HaYeHNUS QYHKLUM.

3.15 3amuThl
B peryJissiTope peairu30BaHbl CJEYIOIINE BU/IbI 3aIIUT:

A) 3amMTa OT KOPOTKOTO 3aMbIKaHUSA Pery/sTopa ABJASETCH 3JIeKTPOHHAsA. JJIeKTPOHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKM MUKPOIPOL,ECCOPOM CUTHAIOB, NOCTYMAL[AX
OT JaTYMKOB TOKa. [Ipy npeBhIlIeHUM MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM MpoUCXoUT CHATHE
YyIPaBJAAOLMX HUMIYyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIeHHE.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [  COXpaHEHHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPH JJIMTENbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHHA/IbHOE 3HAa4YeHHe TOKa peryastopa. MHUKpompoleccop HeNpepbiBHO H3MepsieT TOKHU
HarpyskKy 4 HaKalJIuBaeT 3HaueHUe BpeMsA-TOKOBOIO MHTerpaJjia U CpaBHUBAET ero € YCTaBKOMH,
IpY MpeBBIIIEHUH KOTOPON CHUMAET UMIYJIbChbl yIPaBJeHUs] ¢ TUPUCTOPOB U OTOGpaXKaeT Ha
JAucmiiee coobiuieHue. Paborta peryssatopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

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

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOPBbIA HENpepbIBHO ONpalIMBaeTCcs MHUKpompoueccopoM. [IpeaesbHas
TeMnepaTtypa pasauatopa - 80 C. I[locne cpabaTbiBaHMA 3alMThl paboTa peryasTopa
O/JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAITOPbl OXJAXAEHHUS M peryasaTop nepexofUT pexuM “T'OoTOBHOCTB”, ecqyd mNojaHa
koMaHga “Cromn”.

[) 3auMTa OT HECUMMETPHUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOU. 3al[UTa MOXeET
ObITh BKJIIOYEHA WM OTKJIYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTblBaeT NMPU BbINMOJHEHUU CAEAYIOIUX YCIOBUH:

- cpesHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osabue 10% HOMHUHAJIBHOTO
TOoKa | HOM perysaTopa;
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- OJIUH WJIK 60Jiee TOKOB Harpysku oTJindaeTcs oT Icp 6osiee yeMm Ha 15%, 25%, 35% wiu
50%( B 3aBUCHMOCTH OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BBIXOJHBIX TOKOB MOXeET ObITb 00yC/I0BJIeHA OBPEXAEHUSAMU B Harpyske,
HanpuMep, neperopanveM TIHoB, 06pbIBOM HAarpy304HbIX MPOBOIOB U T.II.

/1) KoHTposib NOAK/IIOYEHUS HArpy3KM U TECTUPOBAHHUE THUPUCTOPOB HAa BHYTpPEeHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOHN ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3alUTa He aKTHBHA. 3alyMTa MOXET ObITh BKJIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HamNpsDKEHUS CUJIOBOM CETH OCYIIECTBJISIETCS 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTbhlBaeT B CAy4yae OTCYTCTBUS OJHOM WJM HECKOJbKMX $a3 WM B Cjlydae X
“cnunaHuna”. 3alUTa MOXeT ObITh BKJIKYEHA WM OTKJIOYeHa MyTeM NpOorpaMMHUPOBaHUSA
byuknuu FO2( cMm. nyHKT 7).

3.16 HacTtporku

B perysisiTope npeycMOTpeHa BO3MOXKHOCTb HACTPOMKU:

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

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

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

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

b) IlokaszaHus JaTYMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (QAKTHUYECKH,
pacxosTcs € JAaHHBIMU, OTOOpaXkaeMbIMU Ha JJUCIIJIEe, MOXKHO NPOU3BECTH UX MOACTPOMKY. [s
NO/CTPOMKU MOKAa3aHUM AATYMKOB TOKa CIYKaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaeTr 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IlpyHuMas pelieHUs1 0 HEOOXOJUMOCTU HACTPOUKH MOKa3aHUM AATYMKOB TOKA CJIEAyeT
MMeTb B BUAY cieaytoliue GaKTophI:

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

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

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

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

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

3.17 Ucnosib30BaHMe KHONKY “ABapuiiHOe OTKJIOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPY3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIPO30¥ KHU3HU NepCoHaIa UK IOpYer UMYyLeCTBa.

KHomnka nMeeT QpUKcaLuio CBOEro MoJ0XKeHHU .

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOTAaTeJbHOTO NUTAHUA, IPU 3TOM
IJIaThI YIIpaBJeHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJIeHUsl HA TUPUCTOPHI He MO TCH.

3.18 Hcnosab3zoBanue [IU/[-peryagropa

Jis1 ynpaBJieHUsI TAPUCTOPHBIM perystopoM ot [IU/[-perysisitTopa Heo6X0AKMMO BbIOpPATh
CUTHaJ ynpaBJieHus 4..20 MA, AJid yero npucBouTb QyHKI UK F2 3HaueHUe 4.

BHyTpu mkada npousBesieHO YaCTHYHOE paACK/IYeHHe lielell NUTaHWA U yNpaBJeHUs
[IU/I-perysaTopa corjiacHO cxeMe, pUBEJEeHHOM B NpuJoxeHUU b. JlaTyuk TemmepaTypsl U
nenu curHaiausauuu [IHW/l-peryasTopa noTpebrTesb pack/iryaeT CaMOCTOSTENbHO COTJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallMy, KOTOpOe BXOAUT B KOMIIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYET JAeHCTBYWOIIUM Tpe6oBaHuAM “IIpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBuWsiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesei» U «llpaBui TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpe6uTesei».

4.2 Jlna paboThbl peryssTopa HCIOJIb3yeTCs OMacHoe [Jis KM3HU HanpsbkeHue. [lpu
yCTAHOBKeE peryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPaHEHUH HEMCIPAaBHOCTEN U TEXHUYECKOM
06C/Iy>KMBAaHUH HEO6XO0IMMO OTKJIIOYHUTD PETYJISTOP U MOAK/IYaeMble YyCTPOUCTBA OT CETH.

4.3 He ponyckaeTcs nomnajZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acThb
mkada. 3anpeljaeTcs MCNOJIb30BaHUE PETyJsATOPa B arpeCcCUBHBIX Cpejax C CoJep:KaHHeM B
aTMocdepe KUCJIOT, Liei0uel, Macesa U T. 1.
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4.4 TlopxkarodeHUe, peryJMpoBKa U TexHHUYeCKOe OOCIYKHBaHHe peryssTopa JdOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJMPUUMPOBAHHBIMMU ClelMaJIMCTaMM, U3Y4YMBIIMMH HaCTosllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Ilpu sKcmayaTalud M TeXHUYECKOM OOC/HYyKMBAaHUU HEe00X0JAHMMO CO6J0/aTh
Tpeb6oBaHus «[IpaBUJ TeXHHYECKOW 3KCIJIyaTallMd 3JIEKTPOYCTAHOBOK MOTpPeOUTeNel» U
«[IpaBuUJ TEXHUKU 6€30MACHOCTHU MPU IKCILJIyaTaLUU 3JEKTPOYCTAaHOBOK NOTPeOUTEEM».

4.6 Jlns1 3a1UThI 06CIy>KHMBAIOILET0 IIepCOHA/Ia PETYASTOP JO0JXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT OBbITh UCIIOJb30BaH KAaK Pa3beJUHUTEJIb I[eNU UJIU U30JHpYIolee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeJAcTaB/isgeT ONacHOCTb [JJs
IlepcoHaJsia UJiu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMbli BHELIHEN CUCTEMOM 6€30MaCHOCTH.

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

4.10 Pabora peryssaTopa CONpOBOXKJAeTCS BbljeseHHeM TemJsa. [l npefoTBpalleHUs
neperpeBa, BbIX0/ia U3 CTPOS U NpeJl0TBpallleHHs oxapa HeobX0AUMO:

A) ycTaHaBJIMBATh PEryJISATOP Ha HETOPIOYYI0 TIOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaThb PETYJATOP B IJIOXO BEHTUJIMPYEMBIX MeCTaxX U MeCTax C
BBICOKOM TeMIepaTypor OKPY>Kalolllel cpeibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
10 IepUMEeTPY peryJsTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CieayeT yCTaHOBUTD PEryJsATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTDb PEryJsTOpP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, Ipe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINNOJIHATL BHUTBIMH IdpaMHU
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIKUM KJIEMMaM OJIA KaXKJ0r'o CUrHaJsia OTAE€JIbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTH UJIK ONPEeCcCcoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.
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5.4 He ponyckaeTc Npok/aajKa JHUHUHM YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IPOBO/IaMH, CO3JAI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 [loakaoueHue BHELIHUX ILeNell K yCTPOMCTBY NPOU3BOAUTCS MO CXEMaM,
NpyBeeHHbIM B [IpunoxeHuu A.

5.6 [Ipu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAApPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXOJUMO BbINIOJIHUTD CJIeAYIOLIME 1eUCTBUS:

A) mpousBecTH MOJKJKYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOW HArpy3KM pEKOMEH/JyeTCs TMOAK/JIIUYUTh TpPH JiaMIbl HaKaJUBaHUSA
moiHocTtbio 100-150 BT no cxeme “3Be3ga”.

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHsS BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXO/E;

B) mnopaTh HampsiKeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
mkada A0/KHbI KPaTKOBPEMEHHO 3aropeThbCsl U MOracHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPa3UThbCA HAANUCh TEKYIEeH MOJENU pPeryyasiTopa U BKJIKYAITCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCs HaANuCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUTHaJsia 3ajaHusi( HanpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsITOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJISIETCS MECTHO TYMGJIEPOM C JIML€BOM MaHeH, BbIXOJJHOE HaNpsiXKEHNUE PEryJIUpyeTcs
$a30BbIM MeTOJOM, CHUTHaJl 33JaHUd MO0JAeTCs BCTPOEHHBbIM IepeMeHHbIM pPe3UCTOPOM.
[lepeBenute Tym6sep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE pPYy4YKy NEepeEMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero moJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHOM Harpyske( JlaMnax HakKaJMBaHUsI) U3MeHseTCs HallpshbKeHdWe B Ipejiesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTO.

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

[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJISIETCS B pexXuMe
“IIporpammupoBaHue”. YToObl BOWTU B 3TOT pPEXUM, HE0OXoAuMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHUe”, mocje 4Yero B MepBOM CTPOKe HHAMKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

19



"3Bezna InekTpoHuka” www.zvezda-el.ru

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

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHHe QYyHKIMHY, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOe 3HAueHUEe QYHKIUU, HYXKHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AucCIiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJMHUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAauYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled GYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, 2 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJs1 Yero OnsThb HYXKHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmMupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6snna 7.1 [IporpaMmMmupyeMblie GYHKIIUU

PdyH- Hagnuceh Ha Onucanue
KIUsl | HMHAUKaTOpe

dyukuum F1-F8 aBiasi0Tca o61MMHM 411 BCeX PeXHMMOB

OmnpepnenseT cmocob6 ympaBJjeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeCTHO WJH

JUCTaHIIMOHHO
3HaueHUe Hagnucoh [TosicHeHue
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcst mepeBo/joM pyKOSITKH
0 TyMbJiep “ » “po
TyMOJepa “PaboTa” B mosiokeHue “Bka
KoMmana “Pa6oTra” mojjaeTcs myTeM 3aMbIKaHHUs KJIEMM
1 JUCTaHIIMOHHO

6 1 7 k1eMMHO# KoJ10J1KU X1 MJIaThl yIpaBJeHUs

OHpeﬂeJIHET CHUT'HaJl ylIpaBJIEHUA BbIXOAHbLIM HANIPAXXEHHUEM

3HavyeHue Hagnuch IlosicHeHue
CurHaj 3aJlaHusg U3MeHseTcs Ha)kKaTHeM KHOIIOK “>” u

“«_n

<
0 KHOIIKH “«on
HaxaTue “>” yBesiMurMBaeT BbIXOAHOE HANIPSHKEHUE

“«_n

HaxkaTue “< YMEHbIIAET BbIXOAHOE HAlIpAXKEHHEe

F2 CUTHaJ ymp. CurHan 3aZlaHUs U3MEHAeTCs I0BOPOTOM DPYYKH
IIEPEMEHHOr0 Pe3HCTOpPa, Pa3MeIleHHOr0 Ha JIMLEeBOU
1 BCTP.PE3UCTOP | MaHEJH. [TosiokeHUE “Mun” COOTBETCTBYET
MHHHMMaJIbHOHW BeJIMYMHE 3aJlaHud, IoJioxKeHue “Makc”
- MaKCMMaJIbHOY BeJIMYMHe 3aJJlaHHUS.

CurHan 3alaHUA NoJaeTCAd BHEIIHHUM HaIllpAXEHHEM 0-

2 0.10B 10B
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3 0.20 MA CurHaJ 3alaHud noJilaeTcss TOKOM ynpasJjeHus 0-20 MA

4 4.20 MA CurHaJ 3alaHud I0JIaeTCsl TOKOM ynpaBJjeHus 4-20 MA

CurHan 3a/laHusl TOJIAeTCSl BHEIIHHWM IepeMeHHbIM

5 :31;(11:(') pPe3UCTOpPOM. PekomeHzayemoe 3Ha4YeHUe

p P CONpPOTUBJEHHUS 3TOro peauctopa 1..10 kOM

OmnpefenisieT MOBe/IEHUE PeryJsiTopa MNOcje NPOMNaKU HaNPsSKEHUs CUJIOBOUM CETH WJIU

BCIIOMOTaTeJIbHOTO HaNpshKeHus1 B pexxuMe “PaboTa”
3HavyeHue Hapgnuce [losicHeHue

Eciv mpoBas HanpsbkeHUs JJIMJICI MeHee 2 CeK -

BBIXOJIHOE HaNpsDKEHWe CKadyKOM BO3BpalljaeTcd Ha

0 BKJIFOYEHO MpeHUHN yPOBEHbD.

Ecnu mpoBas HampspkeHusi Jiauscs GoJsiee 2 cek -

F3 aBT.BKJI. MPOUCXOAUT aBTOMAaTUYECKOE IOBTOPHOE BKJIIOYEHHE.
Eciv mpoBas HanpsbkeHUs JJIMJIC MeHee 2 CeK -
BBIXOJIHOE HaNpsiKEHUWe CKAuKOM BO3BpalllaeTcs Ha
Mpe>KHUH YPOBEHD.

1 oTkJw4YeHo | Eciu mpoBasn HamnpsikeHUs Ajuics 6Gosnee 2 CeKk -
aBTOMATHUYECKUN Nepe3anyCcK He MNPOUCXOJUT; YTOObI
nepedT B pexuM “PaboTa” HyKHO NOAATh KOMaHAY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHay “Pa6oTta”

OnpegensieT ycaoBUe cpabaTbiBaHus 1-ro IporpaMMHUpPyeMOTo peJse
3HavyeHue Hapnuce [losicHeHue
0 OTKJIIOYeHO | Pesle HeakKTHMBHO BO BCeX peKMMaxX paboThl
1 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F4 1-e pene 'OTOB “ToToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEePEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
ABAPHA “ABapus”
OnpejensieT yca0BHe cpabaThIBaHUs 2-TO IPOrPAMMHUPYEMOTO peJie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIIOYeHO | Pesie HeaKTHMBHO BO BCeX peKMMaxX paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F5 2-e pesne 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
ABAPHA “ABapus”
OnpejensieT yca0BHe cpabaThIiBaHUs 3-T0 MIPOrPaMMHUPYEMOTO peJie
3HavyeHue Hapnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTUBHO BO BCEX peXKUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
ABAPHA “ABapus”
OnpepesisieT MeTO/| pETYJIUPOBAHUS BbIXOJHOT0 HANPSXKEHHUsI
3HavyeHue Hapgnuce [losicHeHue
F7 METOJ, per. - >
0 ¢$azoBbId ®a30BbIM MeTO/] peryJMpoBaHus
1 np.nepuoj; | MeTo/ peryJiipoBaHus NPONMYCKOM NEPUOJIOB
3a/laeTcs XapaKTep Harpy3Ky — aKTUBHAsl UJIM aKTUBHO-UHAYKTHBHas.
F8 Harpyska 3HayeHue Hagnuce [losicHeHue
0 aKTHUBHasl AxTuBHas Harpy3ska( cos ¢u >0,9)
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1 aKTUBHO-UH/|. | aKTHUBHO-UH/JYKTHBHasA. PekoMeHAyeTcsl MCNOJb30BaTh
JU1s1 Harpysku c cos ¢u<0,8 nmpu $azoBoM yrpaBaeHUHU(
F7=0) wu pana Harpysky, TNOJKJIIOYEHHOH yepe3
TpaHcpopMaTop, NpH yIpaBJIeHUd INPOIYCKOM

nepuojioB( F7=1)

®yuknuu F11-F22 neiicTBYOT ipu ¢pa3zoBoM MeToje peryaupoBanus( ¢yukuusa F7=0)

F11

IJIaBH. IIYyCK

BpeMsi miaBHOTrO BbIXOJ]a HANpsDKEHWS HA 3aJlaHHbIM ypoBeHb. /[Mana3oH 3HaYeHUH
¢yuknuu ot 0 1o 25 cek c marom 0,1 cek

F12

IJIaBH. BBIKJI.

BpeMsa m/1aBHOro CHWXKeHHsI HANpsDKeHWS [0 MHUHUMAaJbHOrO 3HavyeHMs. /lMamnasoH
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F14

per. BeJIM4ruHa

OnpejiesiieT 3aKOH U3MeHEHUSI BbIXO/IHbIX HANPSDKEHUS] U MOIIHOCTH B 3aBUCUMOCTHU
OT YNpaBJSALIEro cUrHajaa(mpyu ycJa0BUH, UTO HANpsDKEHWE CEeTH CHHYCOUJAAJIBbHO, a
Harpyska JIMHeiHa)

3HaueHUe Hagnuch [TosicHeHue

Bbixo/lHOe HamnpsbKeHUe MPSIMO
CUTHaJy yIpaBJeHHUsI

0 U MPONOPLHHUOHAJIbHO

BbIX0/1HAasA MOILHOCTD NMPSIMO MPONOPLUOHAIBHO CUTHATY
ynpaBJieHHs

1 p

F15

HWXXH.IIpeaes

MuHMMa/bHOE 3HAaUYeHUe CUTHaJa 33aHus B %. /luanasoH 3HayeHul ¢pyHkuuu ot 0%
J10 100%, Ho He 6oJiee 3HaueHus ¢yHkuuu F16. luckpetHocTsb 0,5%

F16

BEpX. Ipefest

MakcumanibHOe 3HaueHHe curHaJja 3ajaHus B %. /lnana3oH 3HayeHud pyHkunu ot 0%
110 100%, HO He MeHee 3Ha4YeHUsA PyHKIMH F15. [luckperHocts 0,5%

F17

yIp. TOKOM

YHpaBJIEHI/Ie TOKOM HAIpPY3KH. CDYHKHI/IH BKJIIOYAaeT WJIKM OTKJ/JKYae€T pexnuM
OT'paHHUYE€HHUA TOKaA UJIH CTa6I/IJII/1321L[I/II/I TOKa.

3HaueHHUe Hapgnucek [TosicHeHue

PexxuMbl OrpaHHUY€HHud WU CTa6I/IJII/IBaI_II/II/I TOKa

OTKJIDYEHBI

0 OTKJI.

1 OrpaHHU4Y€EHHE BkawoyeH PEXUM OrpaHHUYEHHA TOKA

2 ctabuiunzanus | BkiaodeH pe)kuM cTabuIn3al iy TOKA

F21

H. npegeu |

OnpejesiieT MUHMMaJIbHOEe 3HAaYEHUE TOKA B HATPY3Ke B peKUMe CTA6UIU3alUH TOKA.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22

F22

B. ipefe |

OnpenesnsieT MakCMMaJbHOe 3HaYeHHe TOKAa B Harpyske B peXkMMe OrpaHUYeHMs TOKa
WM CTAabUJIM3alMM TOKA. 3HaYyeHHe PYHKIMHU He MOKET NPeBbICUTb HOMHHAJIbHbBIN
TOK pPEeryJiiTopa U He MOXeT ObITh MeHbllle 3HaueHus1 yHKuuu F21

dyHukuuu F26-F28 aelicTBYIOT NpHU peryJiMpoBaHuA MeTOJ0M nponycka nepuogoB( ynknusa F7=1)

OnpefensieT BpeMsl OAHOTO I[MKJIA PETYJAUPOBaHusl. [luanasoH 3HaueHU pyHKLIMUH OT 1

F26 HKJI. per.
H p 10 25 cek c marom 1 cek
MuHuMabHOE 3HaueHHe CUrHaJa 3ajaHus B %. /luanasoH 3HayeHUH pyHKuuuU ot 0%
F27 | HmxH.npenen o o
J10 100%, Ho He 6oJiee 3HaueHus ¢yHkuuu F28. luckpetHocTsb 0,5%
MaxkcuMasibHOe 3HaueHue CUrHaja 3afaHud B %. [luanasoH 3HayeHU ¢yHKUuU oT 0%
F28 Bepx.npejen 0 o
J10 100%, Ho He MeHee 3Ha4YeHus yHrunu F27. luckpetrHoctb 0,5%
OyHKIMA BKJIIOYAaeT WJIM OTKJIK4YaeT TEeCTUpPOBaHME Ha HaJW4ue Harpyskd U
BHYTpPEeHHEee KOPOTKOe 3aMblKaHHEe THPUCTOPOB
KOHTpPOJIb
Fo1 Har 3HayeHue Hapnuce [losicHeHue
p- 0 BKJIIOYEHA 3aiuTa BKJIKYeHa
1 OTKJII0YEHa | 3aliuTa OTKJI4YeHa
QYHKIMSA BKIKYAET WU OTK/II0YAaeT KOHTPOJIb OTCYTCTBHSA WM “caunanus gasz”
3HayeHue Hapnuce [losicHeHUe
F92 | koHTpoJb a3 A
0 BKJIIOYEHA 3amyTa BKJIKYEeHa
1 OTKJIIDYEHa | 3aluTa OTKJIYeHa
QyHKIMA BKAKYAET WK OTKAKYAET 3aUIMTY OT HECUMMETPHU TOKOB Harpy3Ku
F93 3amuTa 3HayeHue Hapnuce [losicHeHHE
HECHM. 0 15% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%
1 25% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
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Fo8

3aBO/J. HACTp.

2 35% 3anuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3aimuTa cpabaThlBaeT NPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIIOYeHa | 3alluTa OTKJIKYeHa
3anuce B IaMATb 3aBOJACKUX HACTpoeK( 3Ha4eHHUH 10 YMOJTYaHUIO)
3HavyeHue Hagnuch ITosicHeHue
0 HeT 3HayeHHa BceX MNpOrpaMMHUpyeMblXx QYHKIUH He
V3MeHseTcs
Bce  mporpamMmupyeMble GyHKIMM  OPUHUMAIOT
3aBOJICKHe 3Ha4YeHHA. JTU 3HAYEHHS PaBHBIL:
dyHkuUa 3aBojckoe dyHkuUa 3aBojackoe
3HaueHue 3HaueHUe
F1 0 F14 0
F2 1 F15 0%
F3 0 F16 100%
1 Aa F4 1 F17 1
F5 2 F22 IHOM
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. Ucnioib3oBaHMe BcTpoeHHoro [IU/l-peryasTopa

Jna ucnosib3oBaHUua BcTpoeHHoro [IW/l-perynaropa /g peryjavpoBaHUA TeMIlepaTypbl
06beKTa He0O6XOJMMO BbIOpATb CUTrHaJ ynpajieHHs 4.20 MA, JJid 4yero Hy»KHO yCTaHOBUTb
3HayeHue o¢yHkMU F2, paBHoe 4. B 3TOoM ciydae aHaznoroBblil BbixoaHOW curHasa [THU/-
peryJiatopa CTaHeT YIpPaBJATb BbIXOAHBIM HanpsxeHueMm TPM.

Tax>ke He06X0AMMO NPOU3BECTH KOHPUrypupoBaHue [1U/]-peryaaTopa B COOTBETCTBUHU C
npuJjaraeMoy TeXHU4YeCKOU JJOKyMeHTalluex.

9. UHAMKaNMA AAaHHbIX HA AUCILJIee

B Ta6sune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIee JaHHbIE /15 BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunyuHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A.
1-a crpoka Koj ¢yHKIMM U ee cOKpallleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HauyeHue QYHKIUHU U KpaTKOe MOsiCHEHUE
1-sa cTpoka BesinuvHa 3aarouero curyana
2-9 cTpoka BesunyrvHa TokoB mo ¢asam A, B, C u TeMmnepaTypa
paauaTopa, HanpuMep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
OToGpakaeMble Ha JAuCIlJiee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.

Pa6oTa YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,

HanpuMmep, Tp, HykHO HaxaTb KHomnky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HavaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOGpaXKaThCs
TOJIbKO BbIOpaHHbIM mapaMeTp. YToO6bl OTMeHUTb (QUKCALHIO
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napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

10. Bo3MOKHbIe HEMCIIPABHOCTHU U CIOCOOBI UX YCTPAaHEHU S

Bo3Mo»KHble HEUCIIPABHOCTHU U CIIOCOOBI UX YCTPaHEHUs TpUBeseHbl B Tabre 10.1

Tab6siuna 10.1 Bo3aMoKHbIe HEMCIIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHne
HHAUKATOpe
Harpy3ska He noJiK/Jil04eHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4MHaA JencTtBus
Harpy3ska He mnojk/wuYeHa WM | Y6eaAUTbCA B NpPaBUJIbHOM
NO/IKJII0YeHA HEBEPHO NOJKJIIYEHUH HAarPy3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE OBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSHYTh
O6pBIB MPOBOJOB, 06PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOWUCTBO HEUCIIPABHO
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCcTpoHCTBO He 06HAPYKUBAET HANPSIKEHUE CETU
Bo3mo:KHas npuYnHa JenicTBUs
Hanpspkenuwe Ha peryasaTtop He | Y6equTbcs B MOJKIIYEHUH
. N0JaHo HaNpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOJKJI0YEHUS
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBaJ HANPSKEHUS MUTAHUS
CUCTEeMbl  yIpaBJeHHUs WJU  [POBaJ  CUJIOBOTO  HaNpsKeHUS
JUINTEJBLHOCThIO GoJiee 2-X CeKyH/. JlasibHelllee MoOBeJileHUe peryJsiTopa
Om3 Hal'[an;(;l(g(?:HH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecim F3=1, To
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” moc/je mHoJayd KOMaHJbI
“Cton”
TemmnepaTypa oxsaxaawuero paguaropa gocrura 80 C.
Bo3MoxKHasg npu4MHaA JencTBus
HeucnpapeH BEHTUJIATOP | Y6equThcs B HCIPABHOCTH
OXJIAXKeHUS BEHTUJIATOPA
3acopeHbl BEHTHUJIAIIMOHHBIE | [IpouncTUTD BEHTHUJIAIMOHHBIE
YKaJIIO3U KaJII03M OT MbLJIK U Mycopa
Ow4 neperpen!
PerynsTop pasMemieH B IJIOXO | Y6eAUTbCs, UYTO  TeMIlepaTypa
BEHTWJIMPYEMOM WJIM  KApPKOM | OKPYKaloIlero BO3/lyxa He
MecTe npesbimaer 40 C. YcTaHOBUTH
peryistTop B  JApyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTH B PEMOHT
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Harpysxa He TIOoAKJ/IDYEHa HJIH
MOAKJINYE€HA HEBEPHO

Y6eaUTbCs B IPpaBUJIBHOM
NO/IKJII0YEHUH Harpy3KHu

HapyuieHre KOHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeAHEHUA; IIPpU H606X0,[LI/IMOCTI/I
KOHTAKTHbIE€ TIOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE COEAUHEHHUA

o6 HEeCUMMeTpUs NOATSIHYTh
TOKOB! O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH LIEJI0CTHOCTb MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUNbHBIN JqucbanaHc | [loMepuTh COMPOTUBIEHUSA
CONMPOTHUBJIEHUH HAarpy3Ku Harpy3ox
CunbHBIN fucbasiadc pas OTKJIOYHUTD 3aUUTY
BHyTpeHHss1 HEUCIIPABHOCTD OTKJIIOYUTD 3aL[UTY UM OTIPABUTH
B PEMOHT
KopoTkoe 3ambikaHue Ha Bbixoie | [Ipo3BOHUTH BBIXO/, peryisaTOpa Ha
peryasiTopa HasiM4yue MeX($a3zHOTO KOPOTKOT0
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJII0
KopoTkoe CivmkoM  6oJibllIMEe  MYCKOBBIE | YBeJIMYbTE BpeMs MIJIABHOTO MYCKa,
Ow7 | TOKU YMEHBIIUTE BbIXOJHOE
3aMbiKaHue!
HanpsDKeHYe, BKIKYUTE PEXUM
OTpaHUYeHHUs TOKA
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKA Harpy3KkH | YMeHbIIUTb BbIXOJHOE
OpeBbIIaeT HOMHHAJIBHBIM TOK | HampsiKeHHE PeryJsTopa;
ow10 Meperpyska peryasiTopa B Te4YeHHe | BKJIYUTD PEXKUM OTPAHUYEHHUS

AJINTEJIbHOI'O BpEMEHHU

TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeTt omin6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymnaer
Ha peryysTop

[IpoBepUTH MOCTyIJIEHHE KOMaH/bl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTrHaJia 3d/JldHUA HE U3BMEHAETCA UJIU PaBHO 0%

Bo3mo:KHasi npyuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUsl WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHHE

L[ened ynpasJeHus

HeBepHO ycCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajaa

[IpocMoTpeTh 3HaueHUe QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEeHUeE.

HencnpaBHOCTh  KHONOK  WJIM
BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

Het omn6ok

PerynsTop mnepexoauT B

pexxum

“PaboTa”, curHaj ympaBJieHUs

NPpUCYTCTBYET U HW3MEHAETCA, Harpy3ka INIOJKJ/IIOY€Hd, HO Ha BbIXOZe

HalpAXeHWd HET
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Bo3MoxHasg npuYMHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPABHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha nHauKaTope HeT HAJIMKMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYrHa

JelicTBusa

He nmnopzaHo BcnoMmoraTeJibHOe
nutaHue 220 B

BxirounTth aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

[Ipy paGoTe peryjdaTop TMepUOAHWYECKH “3aBHcCaeT’, JaHHble Ha
WH/IUKaTope OOHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3aM103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBepbpTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUA JPYroro | OT APYrod JIMHUHU
o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipy mojavye HampsKEHHUs HA PEryJATOpP HAa HArpy3ke MPUCYTCTBYET
HanpshKeHHUe, X0Ts KoMaH1a “Pa6oTa” He 1oJlaHa, peryJisiTOp HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYrHa

JeiicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

11. TexHu4ecKoe 06C/IyKUBaHUE

11.1 TexHUYecKoe OOCIY>KUBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCsIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHUsl peryasTopa

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

B) yJaasieHue NbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO pEXXKHUMA PETYJISATOPA.

12 MapkupoBKa peryJaTopa

12.1 Ha kaxxaplil peryJiiTop HaHOCSITCS:

A) Ha3BaHUE peryJasaTopa;

B) o6o03HaueHHe NUTAIOLETO HANIPSIP)KEHUS U YACTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[') cTeneHb 3alUTHI KOPIYCa;
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/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
13 YnakoBKa 6J10Ka

13.1 YnakoBKa perysisTopa Ipou3BOAUTCH B KAPTOHHYI0 KOPOOKY WJIY iepeBsHHBIN LUK,
14 TpaHcnopTUpOBaHHE U XpPaHEHUEe

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

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

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

Bo3zyx B noMeleHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxke
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

14.2 PeryssTop B yHaKOBKe TPAHCIOPTUPOBATbH MpH TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

14.3 TpaHcnopTUpOBaHHe [JONyCKaeTCd BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHHWe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

15 KoMIieKTHOCTD

TPM-3-TIMJA210-PT ..o e 1wt
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1wt
| E=T0d 1 (0] s PP PR TRPR 1wt
KUTFOUH ... veiee e et e e e e 2 T

16 T'apaHTHiiHbIE 06513aTE/IbCTBA

16.1 l'apaHTHUIHBINA CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKHU, TPU COOJIIOJEeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

16.2 B ciayyae BbIXOJA peryadaTopa M3 CTpOA B TedeHHe TapaHTUHMHOIO CpoKa IpH
COOJIIZIEHUH T0Jb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUSA U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

16.3 l'apaHTHUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

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

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

16.4 PeMOHT U CcepBUC, B TOM 4YHCJ€e FapaHTUHUHBIM OCYLIEeCTBJISAETCA Ha NpeANpUATHU
WU3rOTOBUTEJIA.

16.5 B ciy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MOXXHO 00pPaTUThCS N0 aipecy, YKasaHHOMY 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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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxenue B FabapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Tab6sinna b1 'abapyuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPbI, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-1TM/1210-PT-40 360 | 390 | 414 560 525 | 174 | Boatel M8 16
TPM-3-1TM/1210-PT-80 360 | 390 | 414 560 525 | 174 | Boatel M8 18
TPM-3-1IM/]210-PT-125 480 | 516 | 546 720 680 | 194 | Boatret M10 24
TPM-3-ITU210-PT-160 480 | 516 | 546 720 680 | 194 | Boatret M10 26
TPM-3-1TM/1210-PT-200 560 | 602 | 638 840 790 | 194 | Boatbl M12 33
TPM-3-11IM/]210-PT-250 560 | 602 | 638 840 790 | 194 | Boatbr M12 36
TPM-3-1IM/]210-PT-315 760 | 802 | 838 | 1000 950 | 222 | boaTer M12 48
TPM-3-1TM/1210-PT-400 760 | 802 | 838 | 1000 950 | 222 | Boartet M12 50
TPM-3-1TM/1210-PT-500 760 | 802 | 838 | 1000 950 | 222 | Boartet M12 55
TPM-3-ITU]210-PT-630 760 | 802 | 838 | 1000 950 | 222 | boaTer M12 60
TPM-3-1TM/]210-PT-800 760 | 802 | 838 | 1000 950 |222 | Boatet M12 64

TPM-3-1TM/1210-PT-1000* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTbl M12 75
TPM-3-1TU/1210-PT-1250* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTel M12 85
TPM-3-1IM1/1210-PT-1600 HanosibHbi# mkad 1600x800x400 120

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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