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BBeaeHnue

Hactosimue «PyKOBOACTBO MO 3KCIJIyaTallMd» TMpeJHa3HAYeHbl [Jii O3HAKOMJIEHUS
06 CIyKMBaloLero nepcoHasia ¢ yCTpOMCTBOM, IPUHLUIIOM e ICTBUSA, KOHCTPYKLIMEH, TOPSAAKOM
TEXHUYEeCKON 3KCIIyaTalUM M OO6CAy>KMBaHHUA Tpex(pa3sHOTO TUPUCTOPHOTO peryasTopa
MOLIHOCTH, HMeHyeMoro pajsee no Tekcty “TPM-3-C-P-IIM/1148-H”, “peryaatop” wuau
“ycTpoicTBO”.

1. Ha3naueHue

1.1 PerysasiTop mpeaHa3HauveH JJis peryJMpOBaHUs MEPEMEHHOr0 HAaNpsDKEHHUs B CETSX
220/380 B 50 I'y Ha aKTUBHOW U AKTUBHO-UHAYKTUBHOWU( cos ¢ >0,2) Harpyske AByMS
METO/JaMHU:

A) $pa30BbIM, TO €CTb U3MEHEHHEM YyTJIa 33IEPXKKH OTIHPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTo/10M npomycKa nepruo/oB.

PerynaTop Hesb3sl HCNOJb30BaTh [JI 3JEKTPONMTAHUSA MPUOOPOB, COJepKaliux
3JIeKTPOHHbIE CXeMbl( KOMIBIOTEDPbl, IPUHTEPHI, TeJeBU30Pbl, TeJeKOMMYHHUKAILlMOHHOE
obopyzoBaHHe U T.[.). ITO MOXeT NPUBECTU K BBIXOJAY M3 CTPOS KaK peryJsaTopa, Tak M
NUTaeMblx NPU6GOPOB. B 3TOM ciydyae OTBETCTBEHHOCTb 3a MOJIOMKYy OOOpPyAOBaHUsl HeceT
NOTpebuTe b, a FrapaHTUHHBIE 00513aTeIbCTBA U3TOTOBUTEJIA He JIeUCTBYIOT.

1.2 Harpyska K peryJisiTopy NoJKJIIo4aeTcs o cxeMe “3Be3/a“ ¢ paboyel HelTpasblo.
1.3 YnpaBJsieHue ¢pazaMu - pasziesibHOeE.

1.4 PerynsiTOp MOXXeT MPUMEHSTbHCS KaK JJisl PyYHOTr0 yNnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIZleJIIEMOU B Harpyske, [Jf 4ero npeJHasHauyeHbl KHONKWM U NEepeMEHHBbIM Pe3UCTOp Ha
nepefHel mnaHeau 1ikada, TaK W JUCTAHLUOHHOIO VYIpaBJeHHUSI B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaB/iSIlOIIMX CUTHAJIOB MOTYT NPUMEHSThCA:

A) ctranpapTHbii curdad 0..10 B;

B) crangapTtHbiil curHad 0...20 MA;

B) ctangapTHbIM curHai 4..20 MA;

[') BHelIHUM nepeMeHHbIN pe3ucTop 1..10 kOm.

KoMaHay paspeluieHus [ijisi paboThl peryasiTopa MOXHO M0/JaTh KaK BPYYHYI0 C IOMOUIbIO
TyM6Jiepa Ha JIMLeBOU NaHeJ |, TaK U JUCTAaHIIMOHHO, 3aMKHYB COOTBETCTBYIOLIME KJI€MMBI.

Bboi6op curHasa ymnpaBJeHUs W KOMaH/[bl paspelleHuss OCYyUIeCTBJSETCS NyTeM
NpOrpaMMHUpPOBaHUS.

1.5 PeryniATop fAB/Ase€TCA MHUKPONPOLLECCOPHBIM MNPOrpaMMUpPYeEMBIM  yYCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbBIE 10J1b30BaTeJIeM YCTAaBKU XPAaHATCA B 3HEProOHe3aBUCUMOU MaMATH
MHUKpOIpoIeccopa.

1.6 Perysnsgtop oToGpakaeT Ha JUCIJIee TeKyIllWe JaHHble O BeJUYHWHE 3a/alollero
CUTHaJIa, TOKAaX Harpy3kKH, peXuMax paboThl, 3HaYEHUSI NPOTPAMMHPYEMBIX YCTaBOK M KOJbl
OLIIMOO0K.

1.7 Bcrpoennbin [IU/l-perysnsgaTtop 1mo3BoJISeT HEeNoCpeACTBEHHO  YIpaBJATh
TeMIlepaTypoH, TEMIIOM HarpeBa U OXJaXJeHUs O0ObeKTa IyTeM BO3JEeHCTBUA Ha
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yHpaBJSAOLWAN BXOJ, peryJsTopa.

[IU/I-perysiaTop MOXeT yNpaBJATbCAd MECTHO C IaHeJHU

ynpaBJieHUs WU YAaJeHHO 1o npoTokoay ModBus.

1.8 PerynHTop nmeeT I.LII/IpOKI/Iﬁ KOMIIVIEKC 3alllUT U aBTOJHUATHOCTHUKH, O6eCI'Ie‘{I/IBa}OLLlI/IX

HajlexkHoe PYHKIIMOHUPOBaHUE YCTPOMUCTBA U CBOEBPEMEHHOe HHGOPMUPOBaHUE NMOTPeOUTE S
0 BO3HUKAKIIUX HEUCITPABHOCTSAX U UX YIPEXK/eHHE.

2 TexHU4YECKHE XAPAKTEPUCTHUKH U YCI0BUA IKCIJIyaTaAllUA

2.1 OcHOBHbBIE TEXHUYECKHE XapaKTEPUCTHUKH YCTPONCTBA NPUBeJieHbl B Tabule 2.1

Tabsiuna 2.1 - Texuuueckue xapakrepuctuku TPM-3-C-P-1TM/148-H

KosinyecTBo das 3
CeTb 198-242 B, 342/418 B, 50 I'g
YnpaJsieHue ¢pazamMu pasjiesibHOe

Cnoco6bl peryJiMpoBaHUsi MOLHOCTH

®a30BbIM, NPONYCKOM NEPUO/IOB

CxeMa MOAKJ/IDYEHHUA HATPY3KHU

“3Be3a“ c paboyel HEUTPAIbIO

Hannyue BBOJIHOT'O aBTOMAaTH4Y€CKOI'O
BBIKJIIOYATEJIA

Het

Hanwndyve KHONKH aBapm‘/iHoro OTKJIDYEHHUA

Ja

BcroMoraTesibHOe NUTaHUe [J1S1 CUCTEMBI
ylnpaBJleHUs

198-242 B 50 I'y

HoMuHa/IbHBIN TOK Harpy3ky, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3000

Perysvpywoiuin ajieMeHT

Tupucrop

Tun cucteMsbl ylnpaBJIEHUA

MukponpoueccopHas

CurHaJs ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIH
nepeMeHHbIN Pe3UCTOp, BHEIIHUHU
nlepeMeHHbIN pe3ucTop

Bxop ynpaB/ieHus1 / BXOJHOe CONPOTUBJIEHHUE

0-10 B / 20 kOm
0-20 MA /91 OM
4-20 MA / 91 OM

[11aBHBIN BbIXO/J, HA 33IaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kupko-kpucraqnmieckui UHAUKATOP 32-
CUMBOJIBHBIN, 4 CBeTOAMO/A

AOHOJIHI/ITEJ'II)HbIe KOHTAKThI

3 nporpamMMupyeMbix pesie 220 B 5 A.
BeixogHol curHas: “Pabora”, “ABapus”,

“'oTOBHOCTB”
Tun [IU/l-perynsaropa TPM148-1111.1
KosinyectBo kaHanoB uamepenus [U/1- 3

peryJsiTopa

3au_mTa: KOPOTKO€ 3daMbIKdHHWE€ Ha BbIX0/J€

3J1€KTpOHHaH 3allrTa

3auuTa: neperpyska JAJUTeJbHbIM TOKOM

JJIeKTpOHHAad 3allUTa

3auuTa: neperpeB TUPUCTOPOB

Jlatyuk Temnepatypsl 80 C

3amuTa: noteps ¢asbl UM “caiunaHve” dpas

JJIeKTPOHHad

3aniuTa: KOHTPOJIb OJKJII0YEeHUs Harpy3KU

JJIeKTpOHHAs1, paboTaeT TOJIbKO Nepes NYCKOM

3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTPOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

[leperpy3o4Hasi cnoco6HOCTb( AeHCTBYOLIEE
CpeJlHEKBaIpaTUYHOE 3HAYEHHUE)

[=1,5I1-10 cek, [=1,25 11 - 30 cek, [=1,1 Inu -
1 MUH

[lopor cpa6aTbhIBaHHS 3aLUThI OT KOPOTKOTO

[ >=3In
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3aMblKaHUsI( aMIJIUTYHOE 3HaYeHUe)

To4yHOCTb CTAOUIU3ALMU AEUCTBYIOUIUX
cpeJlHeKBaJpaTUUYHbIX 3HaYeHU N BbIXO/JHbIX

Hanpsixkenue u Tok — 2% UH, [H
MOIIHOCTb, KBaZipaT HanpsixkeHUs — 4% PH,

napaMeTpoB Un”"2
BpeMms cTabuinsanuy ToKa, Hallpsi>KeHus,
MOLIHOCTH, KBaJipaTa Halpsi>KeHUS MPU CKayKe 9 3 cex
HanpsKeHUs CeTU UK Harpysku Ha 10% B
pexuMe CTabUIN3aL MU
CTeneHb 3alMILIeHHOCTH IP41
OxnarkaenHe [IpyuHyAuTE/IbHOE BCTPOEHHBIMU
BEHTHUJIATOPAMHU
TeMnepaTypa OKpy»arllen cpesbl 0.40C

OTHocHUTeNbHas BJAAXKHOCTb BO34yXa

0..90% 6e3 koHZeHcaTa ( cyxoe NOMeleHHe)

HN3zonganusa

2,5 KB Mex Ay 11accu, CUJIOBOH 1[eNblo U
yHOpPaBJSIOLUMU LeNsIMU

PexxuM paboThl

Jlutenwvusbii, [1B = 100%

Cpok 3kcnyaTalyu

He menee 10 JsieT

['apaHTHUs

12 Mecsa1eB

UuTtepdeiic RS-485, npotokos ModBus RTU

onuus, Tpebyetcs aon. niarta RS-485

[l paboThl peryJsiTopa Heo6X0AUMO

ABa HallpAXEHHUA. O,E[HO HallpAXXeHue 4Yepes3

TUPUCTOPBI KOMMYTHUPYeTCA Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HallpsSX)KeHUEeM; Jpyroe

HallpAXeHHWue HUCIHOoJIb3yeTCAd [AJAd IIHUTAaHUuA

CUCTEMBI VYIIpaBJIeHUA - OHO Ha3bIBA€TCA

BCcioMoraTesibHbIM. BcnoMoraTtesnbHoe HanpspkeHue — 220 B 50 I'.

2.2 PerysiaTop npejHas3Ha4yeH /g 9KCIJIyaTalluy B CJeyOLHUX YCA0BUX:

A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHHS 6e3 arpecCUBHBIX NAPOB U ra30B;

B) Temmnepatypa okpyxatoiiero Bo3ayxa ot 0 go +40 C;

B) BepxHUii peJies OTHOCUTEJbHOU BJIQXXHOCTHU Bo3yxa He 6oJiee 90 % 6e3 KOH/ieHCcaluu

BJIary;

[) atMocdepHoe aaBsieHue oT 84 o 106,7 klla;
) mecTto pacnosioxkenus o 1000 M Has ypoBHEM MODS;
E) oTcyTcTBUe BO3/ieCTBUS NPSAMBIX COJIHEYHBIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBHME BUOPALMU U VIAPOB.

3. YCTPOMCTBO U NPUHLUI AEeUCTBUS

3.1 BHyTpeHHee VCTPOUCTBO.

BHemHuM BUJ peryasTopa npejacTaBjieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeliHu# BUJ peryasaTopa

A) nuneBas naHesb [IU/l-perynsaTopa;

B) cBeToauoan! “@aza A”, “@aza B”, “®@aza C”;

B) cBeToauon “ABapus”

) rym6aepnl “PaboTa A”, “PaboTta ¢B”, “Pabota ¢C”;

/1) ’KUJKO-KPUCTAJIMIECKUN UHUKATOP;

E) kHonkwu “Ilp.”, “®”, ”>", "<” nyis1 nporpaMMUpPOBAHUS U YIIPABJIEHUS;

7K) pyuyku BCTpoeHHBIX IepeMeHHbIX pe3ucTopoB “Yup.A”, “Yup.B”, “Yop.C”;
3) KHOIKa aBapUHHOT0 OCTAaHOBA.

BuyTpu mikada pazMeniaroTc:

A) TupuctopHble MoayH( 3 IWTYKHU);

B) paauaTop oxsnaxjeHus;

B) msaThbl cMcTeMBbl yripaBJieHUS;

[) kneMMHas kosioaka XT1 sl MOAK/II0OYEeHUS MUTAIOIEN CETH;

) xknemMHas kosioaka XT2 paa noakatodeHusi HedWTpand, XT3 - [ NOAKJIIOUEHUS
Harpy3Ku;

E) aBTOMaTHyeckui BbikIo4aTesab QF1;

K) paTunku Toka ( 3 WITyKH)

3) BEHTUJISAITOPBI OXJIQXKAEeHUS

Ha 60koBo# naHesu mkada HaXOAUTCS KJIEMMa 3a3eMJIEHUSI.

Ha 6o0koBo# maHein mKa(l)a HaXoJHWUTCA KJIEMMa 3a3€MJIEHH .

B kayecTBe pery/iMpymroLiero sjeMeHTa B YCTPOMCTBE HCIOJIb3YIOTCA TPU TUPHUCTOPHBIX
MOJYJ/S, KaXJbld M3 KOTOPBIX COZEPXXUT MO JABa TUPUCTOPA, COEJUHEHHBIX 0 BCTPEYHO-
napaJijiesbHOW cxeMe. Ha yinnieBoy naHe/id pa3MellleHbl 3JleMeHTbl MHAMKALMUA U YIpaBJIeHUs.
BHemHue mnpoBoja M Kabenu g MNOAK/IOYEHHWS HaNpPSDKeHUs CeTH, Harpyskd M Lenen
ylpaBJieHUs BBOJAATCA B IIKap € HUKHeH cTOpoHbl. llenu ympaByieHHS U CUTHa/IA3aLUU
NOAK/IYAITCA K KI1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIIpaBJIeHHUS.
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3.2 PexXuMbl pabOThL

PerynsTop B /itl060 MOMEHT HaxOAUTCS B OJHOM M3 PEXUMOB PabOThL. ITHU PEXUMbI
nepevyucyeHbl B Tabaune 3.1.

Tab6snna 3.1 PexkuMbl paboThI peryasiTopa

HasBaHue pexnma

[TosscHeHuUe

“ToToBHOCTBL”

B 3ToM pexuMe MMNYJbCbl yIpaBJieHHUs HAa CUJIOBble TUPUCTOPbI He
MOJAKTCS, BBIXOJAHOE HANpsPKeHWe Ha Harpyske OTCYTCTBYeT.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiu
“[IlporpaMmupoBaHue”, MpPU TNOCTYIJIEHUW KOTOPbIX NEpPEXOJUT B
COOTBETCTBYWOIIMM pexuM. Ha wWHAuMKaTOope B TIepBOM CTpPOKe
oTobpaXkaeTcs HaAmuch ‘T'oTOBHOCTBH”, a BO BTOPOM CTpPOKe TeKylee
3HAYeHHe CUTHAJIA 33/IaHUs

“PaboTa”

[Ipy coBMecTHOM ympaBjeHHUU Ga3aMU B ITOT PEXUM PETyJaSITOp
nepexoJuT NpPU HaJU4YUMM KoMaHAbl “Pabota”. Ilpu 3ToM Ha Bce
TUPUCTOPHI TMOJAITCA YIPABJAAKINNE HMIYJbChl, Ha Harpyske
IpPUCYTCTBYyeT HamnpsbkeHUe. Ha umHAMKaTope oToOpaXkaeTcs TeKylee
3HaueHHe CHUTHaJla 3aJlaHusl U TOKM Harpy3ok. B ciydae mosiBjieHus
koMaH/bl “CTon” peryisiTop nepexoguT B pexkuM “[[0TOBHOCTB”.

[lpy paszgenbHOM ymnpaBjJeHUH ¢Gas3aMd B 3TOT PEXUM PETYJIATOP
NepexoJUT MPU HaJUYUU XOTS Obl OJHOM M3 KoMaHj “Pa6ota ¢A”,
“PaboTta ¢B” nau “Pabora $C”. Ha uHAMKATOpE OTOOPAXKAETCA TEKylllee
3HAYeHHWe CUTHaJIa 3a/laHus JIJIsl BBIGPAHHOTO KaHaJla peryJIMpoBaHusl

“ABapus”

B 3TOT pexxuM pery/asiTop nepexoAuT MpPHU PerucTpalydMu KaKoH-I1u60
aBapUMMHOM cuTyaluuu. UMMy ibChbl yipaBJ/ieHUs Ha CUJIOBbIe TUPHUCTOPDI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha KomaHay ‘Pabora” nmo
JIMKBUAALMUU aBapuWHON cuTyauuu. [locse perucrpanuu OoTCyTCTBUA
aBapUMHOU CUTYallUU PeryJsaTOp MOKeT aBTOMAaTHU4YeCKHU INEepeuTH B
pexxuM “PaboTa” nam “'oTOBHOCTB” B 3aBUCMMOCTHU OT BUJa aBapUHOMN
CUTyaLlMH U 3allpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha uHaukaTope oTo6paXkaeTcsl KOJ, OLIMOKHU Y NMOsSCHSIOIIAs HaAIUCh

“[IporpamMmmupoBaHue”

PexxuM mnpesHasHayeH [Jis 33/laHUsl 3HAY€HUH NPOTpPaMMHUpPYEMbIX
apaMeTpoOB M COXpPaHEHUs] UX B MaMATH MHUKpoIlpoleccopa. YTobbl
IepelTH B 3TOT PEXKUM, HAJl0 B pexxuMe “'0OTOBHOCTb” HaKaTb KHOMIKY
“IIporp.” ¢ nepenHel nmaHesu. Takke B pexxuM “[IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHomKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
nofiayyd MUTAHUS [JI1 CUCTeMbl ymnpaBjeHusi( Korja Ha JUCIIee
0oTOOpaXkaeTcsi HA3BaHUE TEKYIeld MOJeJIN peryJisiTopa).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MoJady KOMaH/bl
“PaboTa”. Ilepexos B peXHUM MNPOrpaMMUPOBAHUS HEBO3MOXEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mepBo#l CTpoke HHAMKATOpa OTOOpakaeTcsi HOMep W Ha3BaHHUe
TeKyied GYHKIUH, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
MOSICHEHU
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3.3 KOHCTPYKTHUBHOE UCIOJIHEHHUE.

KOHCTPYKTI/IBHO peryjadaTrop BbBIIIOJIHEH B BH/AE METAJVIMYECKOIO0O HABECHOI'O HWJIN

HanoJsibHOro umkada. Ha

nepefHel NaHeJd HUMEKTCA OpraHbl yNpaBJeHUs W HHAWKALUY,

nepevyrcieHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeH!sl U MHAMKALUKY peryasaTopa

OpraH ynpasJjienusa wiu | HasHayenue
UHAUKaAL U
ABTOMaTH4YeCKUU 3awuTa Lemney ynpaBJjeHUs

BhIKJItO4YaTe b QF1

Ceetoguopn “®aza A”

['opuT npu HaIMYMKU KoMaHabl “Pabota ¢pA”

CBetoguon “®asza B”

['opuT npu Hauuuu KoMaH/ bl “Pabora ¢pB”

Csetoauop “Paza C”

['opuT npu HaM4YMu KoMaHabl “Pabora ¢C”

CBetoauon “ABapus”

[l'opuT B pexxume “ABapus”

Kugkokpucramiiudeckuu

OTobpakaeT TeKyllue JaHHble, peXUM paboTbl, 3HAYeHUS

UHJUKATOP IpOrpaMMHUpPYyEMbIX YCTAaBOK

[lepeMeHHBIN pe3uCcTOp | YnpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYYHOM peXHMe 10 KaHaly A
“Vop. A”

[lepeMeHHBIN pe3UCTOpP | YnpaBJieHUe BbIXOJHOW MOLIHOCTBIO B PYYHOM peXuMe 110 KaHany B
“Yup. B”

[lepeMeHHBbIN pe3UCTOp | YIpaBJieHHe BbIXOJHON MOIIHOCTBIO B pYYHOM pexxuMe 1o KaHasy C
“Yup. C”

Tym6sep “PaboTa pA”

Jis nojaun komaH bl “Pa6ota ¢pA”

Tym6saep “PaboTa ¢pB”

Jis nogauu komanabl “Pabora ¢pB”

Tymb6aep “Paborta ¢pC”

Jis nofauu komanabl “Pabora ¢pC”

Knonka “I[Iporp”

/151 BX0Jla/BbIX0/ja B PeKUM NPOrpaMMUPOBaAHHUS

Jlia BpIOOpa mporpaMMupyemMod (QyHKLMWH, BBOJA B NaMATb ee

KHonka “@”
3HAYEeHMUSI.
KHomnka “>” 15 yBeslMueHUsl 3Ha4yeHUsI MPOrpaMMUPYeMOU BeJTMYUHbI
KHomnka “<” 11 yMeHbllIeHUs] 3Ha4Y€eHUsI MPOTPaMMUPYEMOU BEJTUYUHbI
KHomnka “ABapuiiHoe Jnsg  HeMeJJIEHHOTO CHATUSA BBIXOJHOTO HaNpSXKEHUA IpHU
OTKJI04YeHHe” BO3HUKHOBEHHMH aBapUNHOM CUTYyalUH.

3.4 HasHayeHue kJ1eMM KjaeMMHbIX Kosoaok XT1-XT2, X1-X4 npuBeseHo B Tabuuie 3.3.
KsnemMHbIe kos10aKkU X1-X4 pa3MellaloTcd Ha IJ1aTe YIpaBJeHUs

Ta6suna 3.3 HasHayeHHe KJ1eMM KJIeMMHbIX KOJIOZOK

KneMMHUK Ne llenb Ha3HauyeHue
KJIEMMBbI
XT1 1 A JJ1s1 ToAK/II0UEeHUS CeTHU
XT1 2 B JlJ1s1 ToAK/II0YEeH U CETHU
XT1 3 C Jlig moAK/II0YeHUs CeTH
XT2 1 N Jlns1 coefiHEHMUS C HEUTPAJIbIO
XT2 2(3) N 1 coeIMHEHU s C HEUTpasbio
XT3 1 LA Beixon A 1 coeiJUHEeHUs C HAarpy3Kou
XT3 2 LB Brixon B fJ1g coeiMHEeHUs C HArPY3KOH
XT3 3 LC Brixon C /11 coeJUHEHHUS C HATPY3KOU
X1 1 3B Hanpsxenue 3 B 114 nogK/at04eHUs BHELLIHET O
epeMeHHOr0 pe3ncTopa
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st mojauu ynpasJsollero aHajaoroporo cursasna 0..10 B

X1 2 Uymp A JJis KaHasia A

X1 3 lymp A Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA JgJ1 kaHasia A

X1 4 Rymp A /I moia4m ynpaBJIF0ILero CUrHaja co CpeiHero BbIBO/a
BHEILIHEr0 NepEMEHHOT0 pe3UcTopa AJis KaHata A

X1 5 AGND | O6wu# AJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X1 6 AV A “PaboTa pA”

X1 7 GND O6mun

X2 1 3B Hanpsxenue 3 B /14 nogK/at04eHUs BHELIHET O
lepeMeHHOr0 pe3ncTopa
st mojauu ynpasJsollero aHajaoroporo cursasna 0..10 B

X2 2 Uynp B JJis KaHasia B

X2 3 lynp B Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA a1 kaHaJsia B

X2 4 Rynp B Jl1d moia4m ynpaBJIFg0ILEero CUrHaja co CpeiHero BbIBO/a
BHEILIHEr0 NepEMEHHOT0 pe3ucTopa AJis KaHasa B

X2 5 AGND | O6wu# aJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X2 6 VB “PaboTa ¢pB”

X2 7 GND O6mun

X3 1 3B Hanpsxenue 3 B /14 nogK/at04eHUs BHELIHET O
lepeMeHHOr0 pe3ncTopa
st mofadu ynpasJsoliero aHajaoroporo cursasna 0..10 B

X3 2 Uymp C as kaHasa C

X3 3 Iymp C Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 151 kaHaJsia C

X3 4 Rymp C Jl1d moia4m ynpaBJIFg0ILEero CUrHaja co CpeiHero BbIBO/a
BHEILIHET0 NepEMEHHOT0 pe3rcTopa AJis KaHasa C

X3 5 AGND | O6wu# AaJig aHaJI0rOBOTO CMTHAJIA YIIPaBJIeHHUs
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X3 6 Ave “PaboTa ¢C”

X3 7 GND O6mun

X4 1 HP P1 HopmManbHO-pa3oMKHYTBIN KOHTAKT 1-ro
IpOrpaMMHUpyeMOro peJse

X4 9 O6uuit | O6uKMM KOHTAKT 1-ro mporpaMMupyeMoro peJe

P1

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

X4 4 HP P2 HopManbHO-pa3oMKHYTBIN KOHTAKT 2-T0
IpOrpaMMHUpPYyeMOro peJse

X4 5 06;;1/1171 061K KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro peJe
HopMasibHO-3aMKHYTBIM KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro

X4 6 H3 P2 pese

X4 7 HP P3 HopManbHO-pa3oMKHYTBIN KOHTAKT 3-Tr0
IpoOrpaMMHUpPYyeMOro peJse

X4 8 O6uuit | O6UIMI KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro peJje
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P3

HopMa/ibHO-3aMKHYTbIM KOHTAKT 3-I0 IpOrpaMMHUpPyeMOro
peJie

X4 9 H3 P3

3.5 CxeMa coe/JUHEHHUS HAarPy3KH.
Harpyska nojkiirodyaeTcs no cxeMme “3Be3za” ¢ paboyeill HeUTpasiblo B COOTBETCTBUU CO

cXeMaMHU U3 MPUJIoKeHHUd A.

[Ipu coearHeHUM O cxeMe “3Be3/1a” ¢ paboyell HEUTpaIblo MaKCMMaJibHble HANPSIXKeHHUS
Ha Harpy304HbIX conpoTuBJeHUsiX Ra, Rb, Rc paBHbI pa3HbIM HanpskeHUAM TpexdasHoU ceTH(
HOMMHaJbHO 220 B).

IIpu BbIGOpe KaGesisi U IIMH CjJejyeT y4ecTb, YTO NPH peryJiMmpoBaHuM (pa3oBbIM
MeTO/J0M, TOK B HEMTpa/iM MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0cOGEHHOCTh
cxeMbl “3Be3/1a” c paboyel HeUTpasbio.

3.6 Bri60p cnocoba nogayyd KOMaH/

i TOrO, YTOOBI MepeBeCTHU PETYJATOP B pexkuM “Pa6oTa” HE06X0AMMO MOAATH XOTS Obl
oaHy u3 komaH/, “Pabora pA”, “Pabora ¢B” nau “Pabora ®C”. ITH KOMaHABI MOXKHO MOJAATH KaK
MEeCTHO — MyTeM IlepeBo/ia PYKOSITOK COOTBETCTBYIOIUX TyMb6JiepoB “PaboTa ¢pA”, “PaboTa ¢pB”
wan “Pabora ¢C” B mosokeHue “BkiL”, Tak U JUCTAHLMOHHO - TMyTeM 3aMbIKaHUSA
COOTBETCTBEHHO KJIeMM 6 U 7 KJIeMMHBIX K0/040K X1, X2 u X3 niaThl ynpaBJieHUS.

Bbi6op Mex/y MeCTHbIM WM JUCTAaHIIMOHHBIM CHOCOGOM yNpaBJIeHUs OCYIeCTBJSETCS
nporpaMmMupoBaHueM GyHKIUM F1( cM. nyHKT 7).

Takxe Bce 3T KOMaH/Abl MOTYT O6bITh OJAHbI 0 UHTepdericy RS-485, eciu F1=2.

3.7 Bri6op 3aa10111ero CUrHaJjia

YnpaBiATb ypOBHEM BBIXOJHOIO HANpPSKEHUA Pperyasaropa MOXHO MeCTHO HJIH
JUCTAHIMOHHO. MeCTHO MOHO yNpaBJATb BCTPOEHHbBIMHU IIepEMEHHbIMH pe3UCTOpPaMHU.
HaxoxjeHue pHUCKM PYdyKUM @epeMeHHOro pe3ucrtopa B mnosoxeHud “Mun” u “Makc”
COOTBETCTBYeT MUMHUMa/JIbBHOMY U MaKCMMa/IbHOMY 3Ha4eHUAM 3a/jal01Lero CUrHaJja.

/11 AUMCTAaHLMOHHOTO VYIpaBJeHUs B KayecTBe VIPABJAKIIUX CUTCHAJIOB MOIYT
IPUMEHATHCH:

A) cra"gapTHbIM aHa/0roBbIM curHas 0..10 B;

B) crangapTHbIi aHa/10roBbIM curHas 0..20 MA;

B) cTaHAapTHBINM CUTHA/ aHAOTOBbIH 4...20 MA.

[') BHELIHUI TepeMeHHbIN pe3ucTop conpoTtruBieHueM 1..10 kOm.

llemy ynpaB/jeHUs MOJK/IYAIOTCAd B COOTBETCTBUM CO CXeMaMU TOAKJIIOYeHUs(
npuokeHue A) u Tabauued 3.3. BbibOp HCHO/Ib3yeEMOro CUrHajia OCYUIeCTBJSETCS
nporpaMMupoBaHyMeM QYHKUUM F2( cM. nyHKT 7). BesimunHa curHazsa 3aZlaHusl oToO6pakaeTcs
Ha JUCIJIee B MPOIEHTAaX OT MaKcuMasibHoro, Hampumep Us3a=50%, P3=25%. B pexume
CTabMJIM3allMU TOKA CUTHAJ 3a/laHus 0TOOpaXkaeTcsl B amIepax, HanpuMep [3a=28 A, B pexxume
CTabu/IM3allMM HalpshpKeHHWs — B BOJIbTax, HanpuMep, Usa=150 B, B pexume cTabuivsanuu
MOLIHOCTHU — B KBT, Hnpumep, P3a=30,0 kBT, B pexkuMe B cTabUIM3alMU KBaJipaTa HaNPSXKEHUS
- B BesinuMHax BosibT * BosibT, Hanpumep, U23a = 10000 B*B.

[Ipu paszaenbHOM ynpaBseHUU $pas3aMy CUTHaJ 3aZlaHUsA A/ KaXKJ0T0 KaHasla UMeeT CBOU
COOTBETCTBYIOIUN UHJEKC “@”, “B” i “c”, HanpuMep: Uza=40%, P3B=80%, [13c=55 A u T.x.

[Ipy pasjesnbHOM ymnpaBiaeHUM GasaMu KaXAbl KaHa/l peryJupoBaHUS HMeeT CBOMU
cUrHasa 3azaHusd. [la1sg Toro, 4ToO6bl HAa HMHAMKATOpe NpPOCMaTpUBaTb 3HAYEHUs KaXKJOro W3
CUTHAJIOB 33/]aHUS1, HY>KHO Ha)KUMaTb KHOMNKY “®”.

Takke curHaJsibl 3a/JaHUsT MOXKHO U3MEHSTh 1o HHTepdeiicy RS-485, eciiu F2=6.

10




"3Bezna InektporHnka” https://zvezda-el.ru/

3.8 Hcnoab3oBaHue QYHKIUU aBTOMATHYECKOT0 NOBTOPHOTO BKIYEHUS

[loBeieHUe peryJsigTopa nocJje npoBajia CUJIOBOTO WM BCIOMOTraTeJbHOr0 HaNpsKeHUs
ompefesisieTcsl 3HaueHUMeM YHKIUMU TMOBTOPHOTO BKJ/IOYeHUus F3, ycTraHaB/iMBaeMoro
nporpaMMHoO( CM. MyHKT 7).

Ecin F3=0, To pa3spelaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIWO4YeHHe. Eciu mnposas
HaNps>KeHUs JJINJICS MeHee BYX CEKYH/I, TO BbIXOJHOe Halps>KeHHe CKauKOM BO3BpalllaeTcs Ha
NpeXXHUH YPOBEHb, €CJIM O0JIbIlle BYX CEKYH/, — TO IPU HAJIMYUHK KOMaH bl “PaboTa” peryasarop
nepexoAuT B pexxuM “Pabora”.

Ecin F3=1, To aBTOMaTHyecKkoe MOBTOPHOe BKJIKW4YeHHe 3ampelieHo. Eciau mnposan
HanpsHKeHUs JJINJICS MeHee ABYX CEKYH/I, TO BbIXOJHOe HalpshKeHWe CKa4yKOM BO3BpalllaeTcs Ha
NpeKHUM YPOBEHb, €CJIU OOJIbIIIE BYX CEKYH/, — TO IPU HAJIMUUU KOMaHAbl “PaboTa” Ha auciiee
UHAULUPYETCs cooblieHre 06 omubKe. B TakoM MOJIOXKEHUH PerysasiTop 3ab6J0KUPOBAH M Ha
HarpysKe HeT Hanpsi>keHUs. YToObI ero pa36J0KUPOBATh, HY>KHO MoJjaTh kKoMaHAy “Ctomn”, mocse
4yero peryJsaTop nepeijiet B pexxum “‘['oToBHOCTB”.

[IpuMeHeHune GyHKIMU F3 MpousItocTpUpOBaHO HA PUCYHKe 3.2:

HE:II'IIJFI}HEHHE CeTH

- T
Komanpa “Pabota”

- T
BrixogHoe HanpsikeHwe, F3=0

= |
BrixogHoe Hanpaxenwe, F3=1

- T

PucyHnok 3.2 [IlpumeHenue ¢pynkyuu F3

3.9 Bri60p QyHKIMI NPOrpaMMUpPYEMBIX peJie

Ha «kseMMHyw kosioAkKy X4 1JaThl ynpaBJeHUS BbIBeJeHbl KOHTAKTbl TpeX
nporpaMMupyeMbIx pesie. B 3aBucuMocTH oT 3HayeHul ¢pyHkuui F4, F5, F6( cM. nyHKT 7) peJse
MOTYT ObITh HEAKTUBHBIMH WJIM BbINOJHATL QYHKIMIO CHTHAIM3aTOPa CAEeAYIOLUX COObITUM:

A) Perynstop HaxoguTcs B pexxuMe “I'oTOBHOCTB”;

B) PeryaaTtop HaxoauTcs B pexxume “PaboTa’”;

B) PerysnsiTtop HaxoguTcs B pexxuMe “ABapus”.

KoHTaKTBhl MporpaMMHUpPyeMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.10 Bri60p cnocob6a peryJiupoBaHus

BbIxo/jHO€e HaNpsXKeHHUE PETYJIATOpPa MOXKET PEryJIUPOBaThCA ABYMs criocob6amMu: $pa3oBbIM
U mpomnyckoM nepuonoB. bosiee mogpo6bHO 06a crnocoba paccMoTpeHbl HUXe. Bbibop crnocoba
peryJIMpoBaHMs OCYLeCTBJIAETCS IporpaMMUpoBaHueM GyHKIUM F7( cM. yHKT 7).

11
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3.11 ®a3oBbIl

METOJ PETYJIMPOBAHHNA

BbIXO,E[HOE HallpAXeHHhue peryjupyercd 3a C4eT HW3MEHEHHUAd BpPEMEHH

3alepPrKKHU

oTnupaHusa T3 CUNIOBBIX TUPUCTOPOB . PopMa BBIXOAHOI'O HANpPSXKeHUs MOKa3aHa Ha pUCYHKe

3.3:
A UH

13

PucyHnok 3.3 BbixoJiHoe Hamnpsi>keHue npu $pa30BOM Crocobe peryaupoBaHUs

T3

JlocToMHCTBa MeTo1a:

A) noAXOAWT [1/1s1 aKTUBHOM M aKTUBHO-UH/YKTUBHOM Harpy3ok ( cos ¢ >0,2);

T3

B) moaxoauT A/ peryJiMpoBaHUs TeMIlepaTypbl MaJOMHEPLIMOHHBIX HAarpy30K U ypOBHA
SPKOCTHU CBeYEeHHUS JIaMIl HAaKaJIUBaHUS;
B) no3BoJsisieT yMeHbIIUTb NyCKOBbIE TOKY;

HepocraTku MeToza:
A) BHOCUT rapMOHHUYECKHE UCKAXKEHUS HANIPSKEHUs CEeTH;
B) noTpebsieHre peaKTUBHOUN MOIIHOCTH, IOHMXKEHUE COS (P CETH.

Pa6ounii nuka npy ¢a3zoBoM peryaMpoBaHUU NPeJCTaB/IeH HUXKE Ha pUCYHKe 3.4:

100%
Max

Min

100%

0

A Usbix

Tnyck TexHONoOrMYeckKnin LWKn

Teblkn

4
Y
i

Curean sagaHws

[
-

4

) J

Komanga “"Pabara”

-

-

Pucynok 3.4 Pabouuii uuk/a npu ¢a3oBoM MeTO/ie peryJIUpOBaHUS

12
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[locne momauu komaH/bl “PaboTa” B TeyeHuMe BpeMeHU THYCK BBIXOJHOE HaMpsDKeHUE
IJIaBHO YBeJIMYMBAETCS OT MHUHMUMAaJIbHOTO 3HauyeHus Min 10 3a/JaHHOT0 YPOBHSA. DTOT y4acTOK
Ha3blBaeTCs MJIAaBHBIM MyCcKOM. /lajiee BbIXOJHOE HaNpsiKEHHUE W3MEHSIETCS B COOTBETCTBUM C
CUTHAJIOM 3aJlaHusl B Juana3oHe MexJy 3HauyeHMsaMH Min u Max, a 3aTeM mnocje nojayu
KoMaH/pb! “CTomn”, BBIXOZHOE HalpsKeHUe MIJIaBHO YMeHbIaeTcsl B TedeHHe BpeMeHU TBBIKJ 10
MHUHUMAaJIbHOTO YPOBHS ( IJIaBHOE BBIKJIIOYEHHUE), TOCJIE YeTro Harpy3Ka 06ecToYnBaeTCsl.

3.11.1 [InaBHBIX NYCK U IJIAaBHOE BBIKJIKYEHHUE

[IpyuMeHeHne (YHKUUN [JIABHOTO MyCKa W BBIKJYEHUS MO3BOJISIIOT NPEeAOTBPATUTH
CKAUKMU HaNpsiKeHUs1 CeTH, 00yC/lOBJIeHHblE PE3KUM HAabpOCOM U COPOCOM HArpys3KH, a Takxke
YMEHbUINTh MYCKOBbIe TOKW. BpeMeHa M1aBHOT0 yCKa U BbIK/JIIOYEHUS 33/]al0TCS B IpefeiaxX OT
0 1o 25 cexkyny c marom 0,1 cek myTeM nporpaMMUpoBaHust GyHKIUHN ( CM. MYHKT 7):

F31 u F32 pna kanana perynupoBanus A, F51 u F52 ana kanana B, F71 u F72 gna kanana

C.

3.11.2 Bri60op peryJupyeMoro BbIX0JHOTO IapaMeTpa

B KkauecTBe peryJupyeMoro napamMmeTpa MOXHO POTPaMMHO BblOpaTh HanpsixkeHrue U Uiu
MouiHocTb P. Eciu B KayecTBe BBIXOJHOTO TlapaMeTpa BbIOpaHo HanpsbkeHue U, To
JIEMCTBYIOIllee 3HAYeHHEe HaNpshKeHUs Ha Harpyske NpsMO-NPONOPLUOHAIBbHO CHUTHANY
3ajaHus( MPH YCJIOBUM, YTO HAMpsPKEHHE CEeTU CHHYCOMJA/IbHO, HAarpy3ka JUHeWHas U uMeeT
aKTUBHBIM XapaKTep), a MOILHOCTb, BblJle/iseMass B Harpy3ke, HeJUMHEWHO 3aBUCUT OT
3ajamlero curnasa. Eciu ke B kauecTBe peryJIMpyeMoro napameTpa BblopaHa MOLHOCTb P, To
BbIXOJiHasl MOULIHOCTb MPU TeX K€ YCJIO0BHUAX NMPSIMO NPOMNOPLMOHAJbHA CATHANy 3aJaHUs. JTHU
3aBUCUMOCTU MpUBEJEHbI B Tabsule 3.4.

Tab6suna 3.4 3aBUCUMOCTb BbIXOJHOTO HAMPSXKEHUSI U MOIHOCTH PETyJsiTOpa OT CUTHAJIa
3a/laHUsA

BbI6paHHBIN BBIXOJHOW NapaMeTp

Hanpsxenue, U MoiHocTs, P

CUTHaJ
3ajaHus, | 10 | 20 | 30 [ 40 | 50 | 60 | 70 | 80O | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 31 |44 |54 |63 | 71|77 |73 189 |95]100

PBoix,% | 1 4 19 1625|3649 | 6481|100 |10 |20]30|40]50|60]70]80]|90 100

Bbi6op pery/ivpyeMoro napamMmeTpa OCyLeCTBJsIeTCs yTeM NPOrpaMMUpPOBaHUs QYHKIUN
( cM. nyHKT 7):
F34 nnsa kanana peryavupoBanus A, F54 g kaHana B, F74 aaia kanana C.

3.11.3 HY>XXHUU U BepXHUU peJiesibl peryJIUpoBaHusd

Hr>xHUM 1 BepXHUU Npejesibl peryJIMpoBaHUA COOTBETCTBYIOT 3HaYeHUAM Min u Max Ha
pucyHke pabodero uuksaa 3.4. YcTaHOBKAa 3THUX 3HAa4eHUW I0O3BOJIIET YCTAaHOBUTbH I'PaHULbI
Jiyana3oHa, B KOTOpPOM OyJZeT BeCTHUCb peryJupoBaHMe BbIXOJHOro napamertpa. Eciau
YCTAaHOBUTb 3Ha4yeHWe J[Ji HWXKHero mpefena paBHbiM 0%, a gua BepxHero — 100%, To
peryvpoBaHue OyJeT peajd30BaHO BO BCeM Juana3oHe - OT HyJd [0 IOJHOIO CEeTEeBOTO
HaNpsKeHHUs.

JuckpeTHOCTb perynupoBaHus coctassieT 0,1%.

3a/jlaHue 3Ha4YeHU HUKHEr0 U BEPXHEro Npe/iesioB peryJupoBaHus s $pa3oBOro MeTo/a
OCYLLeCTBJIAETCS IPOrpaMMUPOBaHUEeM QYHKIUM( CM. TyHKT 7):

F35 u F36 nna kanana perynupoBanus A, F55 u F56 aaa kanana B, F75 u F76 gaa kanana

C.
13
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3.11.4 PexXuM orpaHUYeHUd TOKA

PerysnaTtop MoxeT paboTaTb B peXHUMe OrpaHWYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOObI TOK Harpysky He NpeBbICUJ 3aZlaHHOe 3HayeHUe. [laHHasA QYyHKIMSA 03BOJISAeT
TOYHO OTPaHHWYMBATb NYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbiBaHUS 3alUT OT KOPOTKOTO 3aMblKaHUSI U neperpy3ku. DyHKyus
BKJIIOYAETCA M OTKJIIOYAeTCs NIporpaMMHUpoBaHueM QYHKLMHI( CM. MYHKT 7):

F37 u F42 nnga kanana perynupoBanus A, F57 u F62 g kanana B, F77 u F82 pna kanana

C.

3.11.5 PexxyM cTabuJIM3aLUU TOKA

PerysnaTtop MoxeT pab6oTaTb B peXuMe CTabWUJM3allMd TOKa, B KOTOPOM CHUCTeMa
ylIpaB/ieHUs aBTOMAaTH4YeCKH H3MeHAeT YIpaBJdollee BO3JeWCTBHE HA TUPUCTOPbl TaKUM
06pa3oM, 4TOObI MO/ IEPKMBATh TOK HAarpy3KU Ha 3aZlaHHOM ypoBHe. TOYHOCTb cTabUIM3aLUU
Toka — 2% OT HOMMHAJIbHOTO TOKa peryJsaTopa, BpeMs CTabWIM3alMM TOKa NPHU CKadKe
CeTeBOT0 HaNpshKeHUsl WM Harpys3ku Ha 10% - 2.3 cex. CurHasa 3ajaHud oTob6paxaeTcs B
amIiepax, HanpumMep [3 = 27 A.

DyHKIMSA BKIIOYAETCA U OTK/II0YaeTCs IporpaMMUpoOBaHueM QYHKLUUHI( CM. IYHKT 7):

F37, F41, F42 pna kanana peryaupoBanuda A, F57, F61, F62 pna kanana B, F77, F81, F82
as kaHaJa C.

3.11.6 PexxyM orpaHUYeHUa HANPIKeHUsd

PerynsaTop MoXeT paboTaTh B peXHMe OrpaHUYEHHUS HaNpsiKeHHs, B KOTOPOM CHCTeMa
ylpaBJeHUs aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TAKUM
06pa3oM, 4TOObl BBIXOJHOE HaNpshKeHHWe Ha Harpyske He MPeBbICUJIO 3aJlaHHOe 3HayeHHe..
OyHKIMSA BKIOYAETCA U OTK/I0YAeTCs MporpaMMUpoBaHueM GyHKIUN( CM. TyHKT 7):

F37, F40 nns kanana peryaupoBanus A, F57, F60 ana kanana B, F77, F80 psia kanana C.

3.12.7 PexxyM cTabuJIM3aliMy HanpsKeHU s

Perynatop MoxeT paboTaTb B pexXUMe CTaOUIM3aLUU HaNpsKeHUs, B KOTOPOM CHUCTeMa
yIpaBJieHUs] aBTOMAaTHUYECKU H3MeHsieT yIpaBJisiiolllee BO3JEWCTBUE HA TUPUCTOPbI TAKUM
06pa3oM, YTOOBI MOAJEPXKUBATh HAaNpsKeHWE Ha Harpyske Ha 3aJJaHHOM ypoBHe. TOYHOCTb
CTAaOMJIM3AlMU HanpshkeHUs — 2% OT HOMUHAJIbHOT'O HaMpsh>KeHHUs CETH, BpeMsl CTabUIU3alur
NpU CKayKe CeTeBOr0 HampsiKeHus WJu Harpyskd Ha 10% - 2.3 cek. CurHana 3amaHus
oToOpaxkaeTcs B BoJsibTax, HanpuMep Uz = 150 B.

dyHKIMSA BKIOYAETCA U OTK/I0YAeTCs MporpaMMUpoBaHueM GyHKIUN( CM. TyHKT 7):

F37, F39, F40 pgns kanana peryaupoBanusa A, F57, F59, F60 paa kanana B, F77, F79, F80
ns kaHaJa C.

3.11.8 PexyM orpaHUYeHUs] MOITHOCTHU

PerynsaTop MoxeT paboTaTb B peXHMe OrpaHUYEeHHS MOLHOCTH, B KOTOPOM CHCTeMa
ylnpaBJeHUs1 aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TaKUM
06pa3oM, 4TOObI BBbIXOJHAs MOILHOCTbL B Harpy3ke He IMpeBbICMJA 33aJlaHHOE 3HAYeHHUE..
OyHKIMSA BKIOYAETCA U OTK/I0YAeTCs MporpaMMUpoBaHueM GyHKIUN( CM. TyHKT 7):

F37, F44 nns kanana peryaupoBanus A, F57, F64 nna kanana B, F77, F84 pnasa kanana C.

3.11.9 PexxuM cTabUIU3aIMU MOIITHOCTHU
Perynatop MoxeT paboTaTh B pekMMe CTabWJIM3allMM MOLIHOCTH, B KOTOPOM CHCTeMa

ylIpaBJ/ieHUs aBTOMAaTH4YeCKH H3MeHAeT YIpaBJdollee BO3JeWCTBHE HA TUPUCTOPbl TaKUM
00pa3oM, 4YTOObl MOAJAEPKMBAThb MOILHOCTb B Harpy3ke Ha 3aJlaHHOM YpoBHe. TOYHOCTBb
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CTabMJIN3al MU MOIIHOCTHY — 4% OT HOMUHAJILHOU MOIHOCTH PeryJsTopa, BpeMsl CTabUuaIn3alnuu
NpU CKayKe CeTeBOr0 HampsiKeHus WJu Harpyskd Ha 10% - 2.3 cek. CurHan 3amaHus
oTOOpaXkaeTcs B KUJIOBATTAaX.

OyHKIMS BKIOYAETCA U OTK/I0YAeTCs MporpaMMUpoBaHueM GyHKIUN( CM. TyHKT 7):

F37, F43, F44 pna kanana peryaupoBanus A, F57, F63, F64 ana kanana B, F77, F83, F84
aJist ka”aJga C.

3.11.10 PexxuM cTabUIM3a MY KBa/IpATa HANPAXKEHUSA

PeryngaTop MoxeT paboTaTh B peXMMe CTabUIU3alMU KBa/paTa HaNPSXKEHUs], B KOTOPOM
cUCTeMa ylnpaBJieHUs aBTOMAaTHU4YeCKU HW3MeHseT ylnpasJfloliee BO3JeUCTBUE HA TUPUCTOPHI
TakUM 00pa3oM, 4TOObl MOAJEP>KMBATh HAIpsDKEHWE Ha Harpy3ke Ha 3aJlaHHOM YPOBHE.
ToyHOCTh cTabuAM3aLMM KBaJjpaTa HamnpsbkeHUs - 2% OT HOMUHAJIBHOTO KBajpara
HanpshKeHUs CeTH, BpeMsl CTaOMJIM3al MU NIPU CKauKe CeTeBOr0 HANpPsHKEHUs WM Harpys3ku Ha
10% - 2..3 cek. CurHaza 3asaHus OTOOpaXkaeTcs B BUJEe NPOU3BeJeHUs BOJIbT, HanpuMep U3 =
10000 B*B. ®yHKIMS BKJIYAETCHI U OTKJIIOYaeTCs MporpaMMUpoBaHrueM QYHKLIMU( CM. MYHKT
7):

F37, F38, F45 pgna kanana peryaupoBanuda A, F57, F58, F65 gna kanana B, F77, F78, F85
nJs kaHaJia C.

3.12 YcTaHOBKA CKOPOCTHU OrPaHUYEHHUS U CTAOUIN3aLUU

B nmnpeob6pasoBaTesie HMeeTCd BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTabWaM3anuu(
OrpaHUYeHHs) 3aJaHHbIX BeJquduH. [ng 3atoro umeerca ¢yHkuusa F18, kotopasa MoxeT
NPUHMMATh 3Ha4YEeHHUH:

- 0 - MmeasieHHasa. CKOpOCTb CTaOW/IM3al MU MW OTPaHUYEHUS MaKCUMaJIbHO MeJJlIeHHas,
IpU 3TOM J[OCTUraeTCs HauboJibllasg TOYHOCTb CTaOW/IM3alMU. TOYHOCTb CTAOU/IM3ALUU
HalpsKeHUs WK TokKa — 1% OT HOMMHA/JIBHOI'O Halps)KeHUsl CeTH, BpeMsl CTabU/IM3alUu NpU
CKayKe CeTeBOr0 HaNpshKeHUs Uin Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpeaHsasa. CkoOpoCTb CTaOW/IM3allMM WM OrpaHUYEHUs CpeJHAd, NPU 3TOM
JIOCTUTaeTcsl CpesHsAA TOYHOCTb CTAOWIM3alUMU. TOYHOCTb CTAOMJIM3aLUU HANpPSXKEHUS WU
ToKa - 2-3% OT HOMHUHAJILHOTO HaNpSPKeHUsI CeTH, BpeMsl CTaOMJIM3al UM [IPU CKayKe CeTeBOTo
HanpsHKeHUs Uik Harpysku Ha 10% - 3.4 cek;

- 2 - obicTpas. CKOpOCTh CTabUIN3AL MU UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOUHOCTb
cTabuaM3alMd HU3Kasg. TOYHOCTb CTAOWIM3allUM HaNpshKeHUs Wiad Toka - 3-5% ot
HOMMHAJIBHOTO HaNpshKeHUsl CeTH, BpeMs CTaOWJIM3allMy NPU CKayKe CeTEBOr0 HaIpsKeHUs
WY Harpy3ku Ha 10% - 1.2 cek;

- 3 - rubkasg. CkKopocTb CTabUIM3aLMU BbICOKasg MpPHU OOJIbIIOM OTKJIOHEHHUH
CTaOMJIM3UPYEMOUN BeJUYUMHBI OT 3aJlaHHOW M 0oJiee MeJJIeHHass MO Mepe MNPUOJIMKEHHUS
CTabUIN3UPYeMOM BeJMYMHBl K 3aJaHuio. TakoW BHJ, CcTabWIM3aLMU MOXeT OKa3aThCs
NOAXO/S1EHN [/ HEJTMHEMHOW HarpysKH.

3.13 MeTo/ niponycKa NepruoioB
Mo1HoCTb, BblJle/isieMasl B Harpy3Ke, peryJupyeTcs 3a cieT U3MeHEeHUs 4uc/ia NepUuoioB

CETeBOr0 HANpsXKeHUs, B TeyeHUe KOTOPbIX OTKPbITbl TUPUCTOPBL. PopMa BBIXOAHOTO
Hanps»KeHUs NpUBeJieHa Ha PUCYHKe 3.5
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UH

PucyHok 3.5 BeixogHOe HanpsikeHHe PU peryJIMPpOBaHUU METO/I0M IPOINYyCKa [epruo/i0B

JloCTOMHCTBA MeToAa:

A) He BHOCUT rapMOHHUYeCKHEe UCKaKEHHUS B CETh;

B) HeT noTpe6JieHUs1 peaKTHBHOM MOLIHOCTH, cOS @ = 1 ( mpW aKTHBHOM XapaKTepe
HarpyskHu).

HepoctaTku metoja:

A) He NOJAXOAWUT JJis peryJyMpoOBaHHA TeMIlepaTypbl MaJIOMHEPLUOHHBIX HArpy3ok H
YPOBHS IPKOCTH CBeYeHHUS JlaMIl HaKaJIMBaHUS;

B) He pekoMeHyeTcs NIPUMEHSATD /151 aKTUBHO-UH/YKTUBHOMN Harpy3Kuy;

B) B ceTH BO3MOXXHO IMOSIBJIEHME CKAyKOB HaIps»KeHHs, OOYyCJIOBJEHHBIX COPOCOM H
HabpocoM Harpy3ku( ¢snkep-apPexT);

[) npu omnpejielleHHbIX YC/IOBUAX B CETH BO3MOXHO MOSIBJEHHE Cy6rapMOHHYEeCKHUX
cocTtaBsoUUX( 4aCTOThl KOTOPBIX MeHb1ie 50 I'n).

HpI/I HCIIOJIB3OBAHHUHW 3TOr0 MeETOda MOIIHOCTBb, BbiJAeJideMad B Harpy3ke, IMNIpAMO-

NpONOpIHOHA/JIbHA BEJIMUMHE CUTHAJIA 3a/JaHuS.
Pa6ouyuii UKJI IpeICTaBJeH HUXe Ha pUCyHKe 3.6:
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PucyHok 3.6 Pabouuii LMK/ IpU peryJiMpoBaHWU METO/IOM MPOIMYyCKa NEPUO0B

[Tocne mogayu KkoMaHAabl “PaboTa” B TedeHHe BCEro TEXHOJIOTHYECKOT0 LIMKJA BbIXOAHAas
MOIIIHOCTb, BblJleJisieMasl B Harpyske, U3MeHsSIeTCs B COOTBETCTBUU C CUTHAJIOM 33aJlaHUSl B
Jluana3oHe Mexy 3HaueHUussMu Min u Max.

CurHaJs 3a/laHusl 0TO6paXKaeTCs Ha JUCIIee B MPoOIeHTax, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHU IUKJIA PeryJIUpOBaHUd

Bpemsa nyk/ia peryJiMipoBaHHs MOXKHO YCTAaHOBUTH NPOrpaMMHO B mnpefesax ot 1 go 10
CeKyH/| yTeM NIporpaMMHUpoBaHueM QYHKLUUHI( CM. YHKT 7):

F46 pna kanasna perysvpoBanus A, F66 g kanana B, F86 nsia kanana C.

3.13.2 HuxxHue ¥ BepxXHUe npeJiesibl peryJaMpoBaHusd
HuwxHUM 1 BepxHUU MpeJiesibl peryJupoOBaHUA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke pa6odero nukiaa 3.6. 3ajaHUe 3HAYEHUW HIDKHEr0 W BEpXHEro IMpejesioB
peryjupoBaHusl NMpPU pPeryJupoBaHUM METOJIOM MpOIMycKa Nepuo/J0B MPOrpaMMHUPOBAHUEM
byHkUi( cM. IyHKT 7):

F47 v F48 pnga kanasna perysimpoBanus A, F67 v F68 qusa kanana B, F87 u F88 guis kanasa
C.

JIMCKpeTHOCTb peryMpoBaHus coctasisieT 0,5%.
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3.13.3 PexXuM orpaHryeHUd MOIIHOCTH

PerysnaTtop MoxeT paboTaTb B peXXHMMe OrpaHUYeHHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOOBI BBIXOJHAsd MOILHOCTb B Harpy3ke He IpeBbiCMJIa 33JlaHHOE 3HayeHHe.
YnpaBsieHre GyHKIMeN OCylleCTBIsIeTCA NPOrpaMMUpoBaHueM QYHKIUN( CM. TyHKT 7):

F37 u F50 nna kanana peryavpoBanus A, F57 u F70 gna kanana B, F77 u F90 gng kanana

C.

3.13.4 PexxyM CTaOUAM3ALUHU MOIITHOCTH

PerynsaTop MoXeT paboTaThb B pekMMe CTAaOWJIM3allMi MOLIHOCTH, B KOTOPOM CHCTeMa
ylnpaBJeHUs1 aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TaKUM
o6pa3oM, 4YTOOBI MOAJEPXKUBAThb MOIIHOCTb B Harpy3ke Ha 3aJlJaHHOM ypoBHe. TOYHOCTH
CTAOMJIM3AIMU MOITHOCTH — 4% OT HOMHHAJILHOW MOIIIHOCTH PeryJisiTopa, BpeMsl CTabUIn3aluu
IpU CKayKe CeTeBOr0 HampspKeHUs1 Wau Harpy3kd Ha 10% - 2.3 cek. CurHan 3ajjaHus
oToOpaXkaeTcs B KWJIOBAaTTaX. YNpaBJyeHUe QYHKIMEN OCYILEeCTBJISIETCS MPOrpaMMHUpPOBAHUEM
GyHKIMU( CM. YHKT 7):

F37, F49, F50 nna kanana peryaupoBanus A, F57, F69, F70 gna kanana B, F77, F89, FO0
nJs kaHaJia C.

3.14 Bpi60p TUIIA HATPY30K

PeryssaTtop vMeeT BO3MOXXHOCTH BbIOOpA THUNA HArpy3Kd - aKTUBHOW WJM aKTHUBHO-
MHAYKTUBHOU. BbI6Op OCylecTBIsieTCs nporpaMMyupoBaHueM pyHKUUU F8( cM. myHKT 7)

[Ipu BbiGope F8=1( akTUBHO-UHAYKTHBHAsI Harpys3Ka):

- npu ¢paszoBoM crnocobe ynpasJsieHusi( F7=0) peryaatop caBuUraetT MMNyJibChbl yIpaBJieHUs
TUPUCTOPAMHU OTHOCHUTEJBbHO MOMEHTa Iepexo/ila 4Yepe3 HOJb CeTEeBOr0 HaNpsKeHUs
onpezieJleHHbIM 00pa3oM, YTOOGbl ONTHMHU3UPOBATh PEryJMPOBOYHYI0 XapaKTEPUCTHUKY O],
aKTUBHO-UH/JYKTHUBHYI0 Harpy3ky. PekoMeHAyeTcsi ycTaHaBJIMBaTb 3TOT pEXUM MpHU
NOJKJIIOUeHUH Harpysku ¢ Ko3adpduiyeHToM MolHOCTU MeHee 0,8, HanpuMep TpaHcdopMaTop
Ha X0JIOCTOM XOJY, 3JIeKTPOABUTaTeNU U T.N. Ec/Iu ke Harpy3ka — akTUBHasA, HO MO K/II0UYeHa BO
BTOPUYHYI0O OGMOTKY TpaHchopMaTopa, TO yalle BCEro TaKyl Harpy3Ky MOXXHO OTHECTH K
YUCTO aKTUBHOM( cos u >= 0,9), noaToMy BbIGOD pexrMa aKTHUBHO-UH/YKTUBHOM Harpy3Ku He
TpebyeTcs.

- NpU peryJMpoBaHUM MpoNyckoM mepuoAoB( F7=1) pexxuM aKTHUBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl yCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku depes
TpaHcdopmMmartop. B aToM ciydae npu F8=1 perysnsiTop cHayasa MJIAaBHO B TeYeHHE CEKYH/bI
yBeJIMUMBAeT HaNpspkeHWe OT HyJid J0 IOJHOTO CeTEeBOro, MOCJe 4Yero yxe COOCTBEHHO U
HAayMHAEeTCs peryJMpoBaHUe MPOMYCKOM IMEPHOJO0B. 3a CyYeT IJIABHOrO CTapTa yAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHMYMBaHUsl TpaHcdOpMaATOpa, BCIJIECKA CETEBOT0 HaIpsiKeHHs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'0 3aMbIKaHMUS.

3.15 3anuch B IaMATb 3aBOJICKUX HACTPOEK.
Perynatop uMmeet cneyuaibayo ¢yHkuio FO8( cM. myHKT 7), IpU COXpaHEHUHU B MaMSATH

KOTOpPOM 3Ha4YeHUsI paBHOro 1, Bce moJsib30BaTeJbCKUE YCTAHOBKU CTHUPAIOTCS, a HA UX MECTO
3allMCbIBAIOTCA 3aBOJCKHE 3HaYeHNU QYHKLUH.

3.16 3amuThl
B peryssaTope peasnn3oBaHbl CleAyIOlMe BUbl 3aLUT:

A) 3amUTa OT KOPOTKOTO 3aMbIKaHUS PETYJSATOPA SBJSETCS 3JIEKTPOHHOU. JJIeKTPOHHAas
3allUTa peaqu3yeTcs MyTeM ObICTPON 06pabOTKU MUKPOIIPOLECCOPOM CUTHAJIOB, IOCTYyNAIOLIUX
OT AATYUKOB TOKa. [Ipu npeBbIllIeHUM MTHOBEHHOI'0 TOKA 3Ha4eHUs 3*[HOM NpoOuCXO UT CHATHE
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YOPaBJSIONUX UMIYJIbCOB C THPUCTOPOB, a HA JHUCIJIee OTOOpPaAXKaeTCs COOTBETCTBYIOIEE
cooOlIIeHHe.

B) 3ammra OT TNeperpy3kd THPUCTOPOB IMpeJHa3HAYeHa JJisd  COXpaHEHWUs
paboTOCIOCOOHOCTU THUPUCTOPOB NpPH JJUTEJbHOU Meperpyske TOKOM, MpeBbIlIAOIIEM
HOMUHaJIbHOEe 3HaueHHe TOKa perysasTopa. MUKpoHpoleccop HenpepblBHO H3MepsieT TOKH
Harpy3Kd U HaKaIJIMBAeT 3HaYyeHHe BPeMsI-TOKOBOT'O UHTerpasa U CPaBHHUBAET €ro C YCTABKOH,
IpHY NpPEBbIIIEHUH KOTOPOH CHUMaeT WUMIYJbChl YIIPaBJeHUs C TUPUCTOPOB U OTOOpakaeT Ha
Jiucniiee coobuieHne. PaboTta peryasstopa 6J10KMpyeTcs Ha 3 MUHYTHI, IOCJIE YET0 OH EPEXOAUT
pexxuM “'oToBHOCTB” ecsiv nmoAaHa komaHza “Crom”.

[leperpy3o4Hasi cnoco6HoCTb peryasaropa: [ = 1,5 Inom - 10 cek, [ = 1,25 [HoM - 30 cek, | =
1,1 InoMm - 60 cek.

B) 3amuTa OoT neperpeBa pajuaTopa ob6ecneyrMBaeTCs BCTPOEHHBIM TeMIepaTypHbIM
JlaTYMKOM, KOTOpPbIH HeNpepblBHO OMNpalluBaeTci MUKpomnpoueccopoM. IlpenesnbHas
Temnepatypa paguatopa - 80 C. Ilocne cpabaThiBaHMsSl 3alUThl paboTa peryasTopa
6JIOKMpYeTCsl [0 OXJIaKAeHUs1 paguaTopa Jo TemnepaTypbl 60 C, mocsie 4yero BBIKJIOYAKOTCS
BEHTUJIITOPbl OXJIAXKJAEHUS W PEryJsaTop MHepexoJUuT pexuM ‘[0TOBHOCTB”, eciu moJiaHa
koMmaHga “Cton”.

[') KoHTposib MOJKJIIOUEHUS] HArpy3KU U TECTUPOBAHHWE THUPHUCTOPOB HAa BHYTPEHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETCS CUCTEMOMN ymnpaBjieHUs B pexume ‘T'OTOBHOCTBH”; B
pexxuMe “PaboTa” JaHHas 3al[UTa HEe aKTHBHA. 3alllMTa MOXKET ObITh BK/IIOUEHA UJIK OTKJII0OUeHa
nyTeM nporpaMMupoBaHus GyHKUU FO91( cM. myHKT 7).

E) KOHTpOJIb HampsPKeHHUs CUJIOBOM CETHU OCYIIEeCTBJSETCS 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaTblBaeT B CJAy4yae OTCYTCTBUSI OJHOM WM HECKOJbKUX $a3 WJIMU B CAydyae HX
“ciunanug”. 3amuTa MOXeT ObITh BKJIOUEHA WJM OTKJIHYEeHa NyTeM NpOrpaMMHUpPOBAHUA
byHkuuu F92( cM. nyHKT 7).

’K) samurTa oT BHyTpeHHed HeucnpaBHocThu ~Owm5 HeT cBsA3u Mexay maatamu”
buKcUpyeTCs IpU OTCYTCTBUM OOMeHA JaHHBIMU MeXJy IaTaMu. [I[py BOBHUKHOBEHUH 3TOU
aBapUM YCTPOUCTBO He MOXKeT PYHKIIMOHUPOBATh, TPeOYeTCs pEMOHT.

3) 3au[MTa OT HEMCIPABHOCTH 1€ U3MepeHHs HaNps»KeHHUs cpabaThIBaeT, eC/IM CUCTEMA
yIpaBJieHUs U3MepsieT 3aBeJIOMO HeBepHble 3HaUYeHUS BbIXOJHOT'0 HAaNPsiXKeHU 1. 3alUTa MOXKET
OBbITh OTKJIIOYeHa GyHKIMed FO5( cM. myHKT 7).

3.17 HacTpouku

B perysiaTtope npefycMOoTpeHa BO3MOKHOCTb HACTPOUKHU:

A) Jlnsg u3MeHeHHWe nopora cpabaTbhlBaHUs 3alIUThl OT KOPOTKOTO 3aMblKaHUsI B BEPXHeH
yactu maatel TPM-ZVEL A5 npeaycMotrpeHo 5 moJsiokeHud ansa  mkamnepa J1-]5 ¢
HanpsPKeHUsIMU ycTaBkd 3aumuthl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HM3HavaibHO Ha
NpeANpPUsTUH U3TOTOBUTEJIE YCTAHOBJIEH MOPOT cpabaThbIBaHUs M0 aMIIUTY/e OKoJio 2,5-3*IH,
rae [H - HOMUHa/IbHBIM TOK peryJ/sTopa. B ileBoM BepxHeM yrJy 3TOU e MJIaTbl UMEIOTCS JiBe
KOHTpoJibHble Touku “K3”. HampsokeHue, U3MepeHHOe MeXAy I3THMH TOYKaMH, JOJIKHO
COOTBETCTBOBATb MOJIOKEHUIO J1-]5, 3aMKHYTOMY [KaMIlepoM. JTO HaNpshKeHUe onpejeisieT
TOK cpabaTbiBaHUus 3aluThl no K3. BesnurnHa Toka cpabaTbiBaHUS NPSIMO-NPONOPLUOHAIBHO
HalpsPKeHUI 3TOM  ycTaBkU. [lpyu  HeoOXOAWMOCTU  yBEJUYHUTb YyBCTBUTEJIbHOCTH
cpabaTbhlBaHUSI HYXKHO 3TO HalpsKeHUWe YMEeHbIIUTb, JAJs 3arpy6JeHuss - HaobopoT
HalnpsKeHHe ycTaBku K3 yBesIMYUTb.

[IpuHKMMasl pelieHHe O HEOOXOJUMOCTU M3MEHEeHHS HAaCTPOMKH 3alUTbl OT KOPOTKOTO
3aMbIKaHUS, cJefyeT IPUHUMATh BO BHUMaHUe:

- ecJM JpKaMmIep CHSAT, HA OJHO U3 NoJioXkKeHUM J1-]J5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;
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- ObIBaeT cuTyanus, Korja 3audra oT K3 cpabaTbhiBaeT npu [elCTBYIOLEM TOKE,
M3MEpPEHHOM KJielllaMH, MeHbllleM 4YeM [H. 3TO He 00s13aTeJIbHO TOBOPUT O HEMpPaBUJIbHOU
3aBOJICKOM HACTpOMKe 3allyMThl, NMOTOMY 4YTO 3aljdTa cpabaThiBaeT MO aMIIUTYAHOMY(
MTHOBEHHOMY) 3HAYe€HHUIO0 TOKAa, a He JeHCTBYyIIeMy. ITO Yallle TOBOPHUT O TOM, YTO BEJIUKO
aMIIUTY/IHOe 3HauYeHHe ToKa( MUK-dakTop). [lonbITKa 3arpyoMTh UM MOJHOCTbIO OTKJIYUTh
3amuTy OoT K3 MOXeT mpuBecTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHU JIOMYCKAIOT
HEKOTOpOe IpeJesbHOE 3HAaYeHUe MIHOBEHHOrO TOKa, a 3aBOJCKasgd HACTpOMKa Kak pas
npeAycMaTpyUBaeT cpabaTbiBaHUE 3aLUThI /15 HEMPEBbILIEHUS 3TOr0 NpeebHO-A0MYyCTHUMOTO
3Ha4YeHHUs. B aTOM ciyyae U3roTOBUTEb UMEET NMPaBO OTKa3aTh B OECMJIAaTHOM rapaHTHHHOM
006C/TY>KHUBAaHUH.

b) [lokazaHusa gaTyMKa Toka. B ciydae, eciim TOK, UsMepeHHbINH GaKTU4YEeCKH, PACXOJUTCS €
JIAaHHBIMH, 0TOOpa)kaeMbIMHU Ha AUCILIee, MOKHO NPOU3BECTH UX NMOACTPOMKY. /1 MOACTPOUKHU
cnyxat ¢yHkuuu F102 "kl ¢asa A”, F103 "kI ¢pasza B”, F104 "kl dpaza C". [lokasaHus TOKa Ha
JMCILIee U3MEHSI0TCS IPSIMO-NIPONOPLMOHATIbHBI U3MEHEHHUIO 3TUX KO3 QUIIMEHTOB.

[IpyHrMas pelieHHe O MOJCTPOMKe NOKa3aHUU TOKa, clefyeT UMeTb B BUAY CleAyloliue
dakTopshI:

- JATYUKA TOKAa MMEKT HEKOTOPYH Ha4yaJIbHYI0 30HYy HEYYBCTBUTEJBHOCTH U
HesJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBLHOIO TOKa peryJsATOpa, NOKa3aHUA
JlaTYMKOB TOKA MOTYT OBbITb HEJOCTOBEPHBI WJIM BOOOILEe HyJIeBBIMHU, HO 3TO He TOBOPUT O
HEUCIPABHOCTH UJIM HEBEPHOM HACTPOMKe; IPU YBeJMYEHUH TOKA, IOKa3aHUs BXOAAT B HOPMY;

- i1 HW3MepeHHs TOKa HYXXHO MCIO0JIb30BaTb KJelld, CIOCOOHble U3MepAThb
CpeJlHeKBaJ[paTUUHOe 3HaYeHHe ToKa. Ha Takux kjemax gonkHa ObITh Hagnucb TRUE RMS(
UCTUHHOE cpeJlHeKBaZpaTuuyHoe 3HauveHWe). Kiemu, He usmepsirompue TRUE RMS, MoxHO
MCI0JIb30BAaTh TOJIbKO IPU CHHYCOWJAAJbHOM TOKe, a NpPU HECHHYCOMJAJIBHOM TOKe TaKuhe
KJIeIlU MOTYT JAaTb NOTpPellHOCTb M3MepeHUs A0 50%. PekomeHzyeTcs MCNOJIb30BaTh KJeLiy
¢upmbl "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAaTYUKOB TOKA ONTUMAJIbHO NPOU3BOAUTE NIPU TOKe paBHOM 60-
80% OT HOMHWHA/JILHOI'O TOKA PEryJAaToOpa;

- OTKJIOHEHME M0Ka3aHUU OT JIeMCTBUTebHBIX 6oJiee yeM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJINYUU BHYTPEHHUX NOBPEX/JeHUH, BO3MOKHO, TpebyeTCsl peMOHT;

- HeBepHas HACTPOMKa MOXXeT NMPUBECTH K HEKOPPEKTHOMY CpabaThIBaHUIO 3alUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 C/IMIIKOM 4YacToe M HeobOCHOBaHHOE
cpabaTbiBaHHE J1M60 HA0O60POT OTCYTCTBUE MJIM CJAUILKOM MeJiJIeHHOe cpabaTbiBaHUsA. B ciaydae
BbIXOZIlA H3 CTpPOA peryJsaTopa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HACTPOWKH
norpebuTeseM, M3roTOBUTEJ]b MMeeT IMpaBO OTKa3aTb B 6eCIJIAaTHOM TapaHTUNHOM
00CTY>KUBaHUH.

[Ipy mnpoBefeHUM onepanyMi MNOACTPOMKHA IIOKAa3aHUM Ha JUCIJIee pPEeKOMEeHAyeTCsd
bUKCHpPOBATh PeryJupyeMyto BeJJMYMHY Ha AUCIIee, AJis 4ero Heo6xXxoAMMo HaXKaTh KHOMKY “®”
naHeJd ynpaBJieHus.

B) HacTpoiika nokasaHui HanpsixkeHUs Ha Jucijiee. 3a U3MepeHre HanpsXKeHUs] OTBeYaeT
miata A6( camas HUxHSs). C JIeBOM CTOPOHBI MJIAThl €CTh PErYJIMPOBOYHBIE pe3ucTopbl R13,
R14, R15 oTBeualoiue 3a ycTaHOBKY HyJis o ¢a3am A, B u C. C npaBoi CTOPOHBI — pe3UCTOPHI
R7, R8, R9( cooTBeTcTByOT pazam A, B u C) Macmrtabupyoiue k03pPULMeHT nepesadd OT
M3MepUTeJbHOU MJIAThl K NOKa3aHUAM JUcIliest. Pe3UcTOpbl MOTYT ObITh TPYAHO AOCTYNHBI U3-
3a KIr'yTa NpOBO/OB.

/11 OACTPOMKYM NOKa3aHUM Ha JMCIlJiee HeOOXOAMMO OTK/IOUUTD 3a1iuTy GyHKIuen FI5,
nojaTh KoMmaHAy “Pa6oTa”, BbICTaBHB HyJieBoe 3aJaHue. 3adUKCUpPOBATh KHONKoW ~@”
MHTEPECYIOILY0 BeJIMYUHY Ha JUCIIee. YOeAUThCs, YTO Ha MO/ KJII0YEHHOU HarpysKe HyJieBoe
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HanpshKeHWe U JOOUThCA NO0Ka3aHUM HyJS Ha AUCIlJiee TOBOPOTOM I'OJIOBKH PeryJMpoBOYHOrO
pesuctopa R13-R15.

Janee noJHATH BbIXOAHOe HanpskeHue 10 60-80% oT MakcuMaJbHOTO U pe3ucTopoM R7-
R9 orperyivpoBaTh NOKa3aHUs Ha AuclJee, AOOUBLUIMCb COBNAJleHUSl C JeWCTBHUTEJbHBIM
3HayeHUeM. M3MepsATb HanpsikeHMe HeoOX0AMMO NpHU6GOpPOM, 06J1aJal0IMM CIIOCOOHOCTBIO
u3MepsaTh cpegHekBaJipaTuyHoe 3HadyeHUue(TRUE RMS). Ilocne 3aBepuieHHMsi HacCTPOUMKHU
peKoMeH/lyeTCs BKIKYUTD 3alUTy QyHKLHel FIO5.

3.18 YupagsJsienue no uHTepdeiicy RS-485 no npotokosy ModBus RTU

PerynsaTop nmpeaycMaTpyUBaeT YCTAaHOBKY IJIaThl ¢ MHTepdericom RS-485. [To ymosryaHuio
3Ta mJiaTa He UJEeT B KOMILIEKTEe NOCTaBKU. Ee He06X0AMMOCTh HYKHO YKa3blBaTh MPHU 3aKa3e.
Eciv npu nepBoHayaZbHOM NOCTaBKe IJlaTa He OblIa 3akKas3aH, TO €€ MOXHO JOKYNHUTb
OTZleJIbHO.

s ynpaBsieHus no untepdeiicy RS-485 Heob6xogumMmo:

A) YcTaHOBHUTD 3HaYeHUe aJipeca YCTPOUCTBA B UHPOPMaAIMOHHOM ceTH pyHKIuel F99;

B) YcTaHOBUTB 3HaueHHe CKOPOCTHU Nlepefjayr JaHHbIX yHkuuent F100;

B) IIpu Heo6xXoaUMOCTH NoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSATh 3HaUYeHUEe 33/]al01ero
CUrHaJla Mo WHTepdeiicy HeoOXOAUMO YCTAaHOBUTbL 3HadeHUsd OJyHKuud F1=2 wu F2=6
COOTBETCTBEHHO( cM. IyHKT 7). BoJsiee nogpo6Has gokyMeHTanus o maate RS-485 u perucrpax
ModBus BbL10K€HA Ha caiiTe MPOU3BOUTEIS.

3.19 Ucnosb3oBaHKe KHONKYU “ABapUHOE OTKIOYeHUE”

KHonka “ABapHiiHoe OTKJ/OYeHHe” MO3BOJIsSIeT CHATb HAINpsDKeHWe C HarpPy3KH B JIOOGOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HUKHOBEHUH BHEUITATHOW CUTyallMM, CBSI3aHHOU C
yIrpo30M KM3HU NepCOoHaJIa UM opUyel UMYIeCTBa.

KHonka nMeeT puKcaluio CBOEro MoJoXKeHHus.

[Ipy HaXXaTUH 3TOW KHOMKH pa3pbIBaeTCs Ielb BCIIOMOTAaTeJbHOTO MUTAHUS, MPU 3TOM
IJIaThl yIIpaBJeHUs1 06eCTOYMBAIOTCSA U UMIIYJIbChI yIIPaBJeHUsI HA THPUCTOPHI HEe MOAAI0TCA.

3.20 Ucnosab3oBanue [1HW/l-perysngaropa

[l ynipaBJieHUs1 THPUCTOPHBIM perysatopoM oT [IM/l-perynsaTopa He06X0AMMO BbIOPATh
curHaJs ynpaJieHUs 4..20 MA, A1 yero npucBouTh GyHKI UM F2 3HaueHue 4.

BHyTpu wmkada npousBeseHO YaCTUYHOE pacCK/IluYeHHe Liened NMUTAHUs U YNpaBJeHus
[IN/l-perysiATOpa COrJIACHO cXeMe, IPUBEJIEHHOW B NpUI0XKeHUU b. JlaT4uku TeMnepaTypsl U
nenu curHaausauuu [IHU/]-perynsTopa noTpebUTe/b pacK/IOYaeT CaMOCTOSTENbHO COTJIAaCHO
PYKOBOJCTBY I10 3KCILJIyaTalliHi, KOTOpOe BXOJUT B KOMILJIEKT IIOCTaBKHU.

4. Tpe6oBaHUsI 6€30MACHOCTH.

4.1 PerynaaTop COOTBETCTBYeT JAeUCTBywIIUMM TpeboBaHusAM “llpaBus ycTpoicTBa
3JIeKTPOYCTaHOBOK”,  «[IpaBujaM  TeXHHYeCKOM  3KCIUIyaTaUM  3JIEKTPOYCTAHOBOK
norpebutesnei» U «[IpaBUJ TEXHUKU 6GE€30MACHOCTH NPH 3KCIJIyaTallUU 3JIEKTPOYCTAaHOBOK
NOTpeoUTeen».

4.2 Jlna paboTbl peryssaTopa HUCIOJIb3yeTCAd ONacHoe JJis KU3HU HanpsbkeHue. [lpu

YCTaHOBKE peryJjdadTopa Ha 06’bEKTe, d TaKXe IIPpHU YCTPAHEHUHN HeHCHpaBHOCTeP’I N TEXHHUYECKOM
06CJIy>KI/IBaHI/II/I HEO6XO,£LI/IMO OTKJ/IOYHUTD PETYJATOP U INIOAKJ/IIOYa€eMble YCTpOﬁCTBa OT CeTH.
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4.3 He ponyckaeTcs nomnaZjaHve BJIalM HAa KOHTAKThl KJIEMMHUKOB U BHYTPEHHIOK 4acThb
mwkada. 3anpenjaeTcsa UCNOJIb30BaHUE PETry/sATOpa B arpeCcCUBHBIX Cpejax C CoZepKaHHeM B
aTMocdepe KUCIOT, lies104el, Maces U T. II.

4.4 Tloakyiro4veHUe, PeryJUpoBKa M TexXHUYeCcKoe OOCIY>KUBaHHE pPeryJssTopa AOJDKHBI
IMPOU3BOJAUTHCA TOJIBKO KBAaJUQUIMPOBAHHBIMHU CHELUAJUCTAMH, U3YYUBUIMMH HACTOsIee
PYKOBO/ZCTBO MO 3KCIJIyaTalUH.

4.5 Tlpu oskcmayaTalMud UM TEXHUYECKOM OOCIYKMBAaHHUU HEOO0XO0AHUMO COOJ0AATh
Tpe6oBaHusA «[IpaBU/J TeXHMYECKOM 3KCIJyaTalldU 3JIEKTPOYCTAHOBOK IOTpebUTesNel» U
«[IpaBUJ TEXHUKH 6€30MaCHOCTH NMPHU 3KCIIYaTalUU 3JIEKTPOYCTAHOBOK MOTPEOUTETEN».

4.6 /151 3aliUThI 06CIYKUBAIOLLEr0 MEPCOHaa PeryasTop A0JKEH ObITh 3a3€MJIEH.

4.7 PeryiTop He MOKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTEIb LielU UJIU U30JIMpYlolee
YCTPOUCTBO.

4.8 Ecnv cayyailHas moJiadya HampsiKeHUe Ha HarpyskKy NpejCcTaBJsieT ONacHOCTb JJIs
nepcoHasla UM 000pPY/I0BaHMUSI, TO PETYJIATOP HEOOXOAUMO MOJKJIKYATh Yepe3 MpepbiBaATEb,
HampuMep, KOHTAKTOP, YIIpaBJisieMblid BHELIHEN CUCTEMOM 6€30MacHOCTH.

4.9 He fonyckaeTcs paboTa yCTPONCTBA C KOHJEHCATOPHOM HAarpy3KOM, MOAK/IIOUEHHON K
BBIXOZY.

4.10 PaboTa peryssaTopa CONPOBOXKJAeTCS BblJe/leHHeM Temsa. [y MpeoTBpalieHus
neperpesa, BbIX0/ia U3 CTPOS U MpeJoTBpallleHUs 0Kapa Heo6X0JUMO:

A) ycTaHaB/IMBaTh PETYJISATOP HA HEFOPIOUYIO TOBEPXHOCTh;

B) HefomycTUMO yCTaHaBJIUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaX U MeCTax C
BBICOKOU TeMIIepaTypOr OKPY>Kalolllel Cpeibl;

B) npu ycTaHOBKe Heo6x04UMO obecniedyuTh He MeHee 100 MM CBOO6OZHOTO MPOCTPAHCTBA
110 IEPUMETPY PeryasaTopa.

5. MoHTaxK Ha 06'bEKTe.
5.1 CiefyeT yCTAaHOBUTD PETYJITOP HAa LITATHOE MECTO U HAJI€’KHO 3aKPENHUTD €ro.
5.2 3a3eMJIUTh PeryJIATOP B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

5.2 [Ipok/aAbIBalOTCS JIMHUHU CBSI3H, Ipe/jHa3HauYeHHble COeIMHEHUs C MUTAIEN CeThblo,
Harpy3Kou, yCTPOMCTBAMU yIpaBJIEHUS.

5.3 CeyeHHe CUJIOBBIX MPOBO/IOB I0/KHO COOTBETCTBOBATh TOKY Harpy3KH.
54 llenu A/ moJayd CHUTHAJIOB YIpaBJieHUS CJleAyeT BbIMOJHATb BUTBIMU IapaMH
NpOBOJOB cedyeHHeM He MeHee 0,22 MMZ ¢ HenoCpeACTBEHHBIM HMX MNOJKJKYEHUEM K

yhnpaBJIAOIINM KJI€eMMaM [JId KaXXJ0ro CUriaJja oTAeJ/JIbHO.

5.5 Ilpy MoOHTaxke NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HAAEXHBbIA KOHTAKT C
KJI€eMMHHUKOM pEeryJsTopa, [Js 4Yero peKOMeHJyeTCs WX KOHI[bl THIATeJbHO 3a4YUCTUTh U
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O6JIy,£[I/ITb HJIN OIIPpeCCOBATb B CTAHTAPTHbI€ HAKOHEYHHUKH, TUJIb3bl, KJI€MMBLI. HO,ZLCOG,CLI/IHGHI/IG
I[MPpOBOAOB OCylIEeCTBJIA€TCA IO BUHT.

5.4 He ponyckaeTcsl NpoOKJajKa JUHUHK YNPaBASAKIIMX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH POBO/IaMH, CO3/aI0IIMMU BBICOKOYACTOTHbIE UJIM UMITYJIbCHbIE TOMEXH.

5.5 Tlogk/aoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaM,
NpHBeeHHBIM B [IpuoxkeHuu A.

5.6 [Ipu BbINMOJIHEHUHU MOHTAXXKHBIX pa60T HEOOXOJUMO MPUMEHSATb TOJBbKO CTaHJAAPTHBIN
MCIPAaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHM .

6.1 [lepex nepBbIM BK/JIIOYEHHEM HEOOXOAUMO BbINOJHUTD CAeyI0IHe e ICTBUA:

A) mpousBecTH MOJKJNYEHHE MO cxeMe 1, yKa3aHHOW B MPUJIOKEHUH A, IpU 3TOM B
Ka4yeCcTBe TECTOBOM HAarpy3Kd peKOMeHAYyeTCs MOAKJIYUTH JIaMIbl HAaKaJMBAaHUS MOILHOCTBIO
100-150 BT;

be3 nNoAK/IIOYeHHOW HAarpy3kd HEBO3MOXHO CcJielaTb BBIBOJ, O TPaBWJIbHOW WJIU
HelpaBUJIbHOM paboTe pery/saTopa.

B)yb6eauTbca B MPaBUJIBHOCTH NOJKJ/IIOYEHHS BHELIHUX Lieneld NMUTAaHUA U yHpaBJieHHUs,
3a3eMJIeHU s, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/IE;

B) mnojath HanpskeHHe Ha PeryJsTop, IPU 3TOM BCe CBETOJMO/bl Ha NepeJHel NaHeau
mKada JOo/HKHBI KPaTKOBPEMEHHO 3aropeThCs U NMOracHyTh, Ha JUclyee B TedeHUe 10 ceKyH[
JI0/DKHA O0TOOPa3vThCA HAAIMCh TeKyllled MOJieIM peryasaTopa U BKJIOYAIOTCA BEHTUJ/IATOPDI
oxJaxJeHus. /lajee Ha JucIliee 0TOOPA3UThCA HaANUCh “'OTOBHOCTB” U TeKyllee 3HAaYeHUE
curHaja 3aAaHusd( HampspkeHUs WM MolHOCTH, Hanpumep U3a=57%, ). ITo o3HavyaeT, 4TO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHUPOBAHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJasATOp HMeeT HACTPOMKU: Mojadya KoMmaHAbl “‘Pabora”
OCyILeCTBJISIETCS MECTHO TYMOJIEPOM C JIMLIEBOM NaHe/ M, BBIXOJHOE HallpsiXKeHUe peryaupyeTcs
$a30BbIM MeTOJO0M, CHUTHa/J 33aJaHus NOAAeTCsd BCTPOEHHbIM IlepeMeHHbIM pPe3UCTOPOM.
[lepeBepute TymMb6sep “Pabota PA” B mosiokeHue “Bki” M mMpPOKpPYyTUTE PYyUYKYy NMEPEMEHHOTO
pe3sucrtopa “Yup. A” oT o4HOro KpailHero noJjioXkeHus Ao Jpyroro. Y6ejuTecb Npu 3TOM, 4YTO Ha
NOJKJIIOUeHHON Harpyske( JlamMnax HakaJMBaHMs) W3MeHseTCs HalpshKeHue B INpejiesiax OT
HYJIS1 710 TIOJIHOTO ceTeBOro. Te ke onepalyu NpousBeAuTe U /11 KaHa/I0B ynpaByeHus B u C.

7. I[IporpaMmMHupoOBaHue.
7.1 Bxoj, B pexXyM porpaMMHUpPOBaHUA.

[IlporpaMMupoBaHrMe ¥ TNPOCMOTP 3HAaYe€HUH YCTAaBOK OCYLIECTBJSETCS B peXuMe
“[IlporpammupoBaHue”. YTOObI BOWTH B 3TOT pEXHUM, HeobxoauMo B pexume ‘['oToBHOCTB”
KpaTKOBpPEMEHHO Ha)KaTb KHOMNKY “IIporp”, mpu 3ToM Ha JAucijiee KPaTKOBPEMEHHO MOSIBUTCS
Hajgnuch “[lporpaMMupoBaHMe”, Mocje 4Yero B INEPBOW CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepPBOM QYHKIMU:

F1 cnocob ynp.

[ToBTOpHOE HaXkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B pexKUM “'0TOBHOCTB”
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7.2 Boi6op GyHKIUH.
Haxkumasa kHonku “>” n”<” B pexxume “IIporpaMmMupoBaHHe”0CyIIECTBIISETCS MEPEXO], OT
OZJHOM HAaCTPOMKH K JPYTOH.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HAaYeHUSA QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpPOM TpebyeTcds NpPOCMOTPETb WJIW H3MEHHUTD,
KpPaTKOBPEMEHHO HaXKMUTE KHONKY “@”, Ipu 3TOM BO BTOPOM CTPOKE UHJUKATOpa OTOOPA3uTCs
TeKyllee 3HaueHUe QyHKL WU, HallpUMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTDb 3HaueHHe QYHKIIMU MOXKHO, HaXKMMasi KHOMKU “>" 1 “<”.

JlJ1s1 TOro, 4YTOOBl COXPAaHUTb BblOpaHHOEe 3HayeHHe (QYHKIMH, HY)KHO KPaTKOBpPeMeHHO
HaxkaTb KHONKy “®”, mpu 3TOM Ha [JAuCIJiee KpPaTKOBPEMEHHO OTOOpasuTcCs HaJIUCh
“CoxpaHeHO0”, 4YTO FOBOPHUT 00 YCHENIHOW 3amucyd 3HadyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlasiee Ha UHAMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QyHKI MU U CTAHET BO3MOXHbIM
HaBUTaLUsA M0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HayeHUe QYHKLHM COXPAaHATb He TpeOyeTcs, HaXXKMUTe KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKE UHAMKATOpPA UCYE3HET, a 3HaUeHHe QYHKIIMU HE COXPAHUTCS,
B YeM JIerko y6eJUTbCs, NOBTOPHO NMPOCMOTPeB 3HaYeHHe QYHKLHUHM, [IJI Yero ONATb HYXKHO

HaXKaTb KHOMNKY “®”.

7.4 OYyHKUMU U UX 3HAUYEHHS.
[IporpaMmmupyemMbie GYHKIUK PeTYISTOpa epeyrcyieHbl B Tabaune 7.1.

Tab6siuna 7.1 [IlporpaMMupyeMblie GYHKIMU

PdyH- Hagnuceh Ha OnucaHue
KA HHAUKATOpe
OmpepnenisieT cmoco6 ympaBjieHUs: KoMmaHAa “Pabora” mnomaeTcss MeCTHO WU
JUCTAHIIMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 crioco6 yrp. 0 TyMGep Komanga “Pa6oTa” mojiaeTcs nepeBoioM PyKOSITKU
TyMOJiepa “PaboTa” B mosiokeHue “Bkar”
Komanja “PaboTa” nofaetcs myTeM 3aMblKaHUS KJIEMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOH KoJI0AKU X1 nJ1aThl yripaBJieHUsI
2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdericy RS-485
OnpefensieT cUrHaJ yIpaBJIeHUsI BBIXOAHBIM HanpsiKeHUEeM
3HavyeHHe Hagnucek [TosicHeHue
CurHan 3afiaHusl U3MEHSeTCd IOBOPOTOM PYYKH
NepeMeHHOTO Pe3UCTOPa, Pa3MeleHHOTO Ha JIMIeBON
1 BCTP.PE3UCTOP | MaHEJIU. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHHMaJIbHOHM BeJIMYMHE 33/1aHus, ooKeHue “Makc”
F2 CUTHaJ yn
ynp: - MAaKCMMaJIbHOU BeJIMUMHE 33/IaHUS.
) 0.10 B CurHas 3aJ]JaHus NOJIaeTCd BHEIIHUM HampshkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3aJlaHus noJlaeTcsi TOKOM ynpanJjeHusi 0-20 MA
4 4.20 MA CurHaJj 3aJlaHus N0JlaeTcsl TOKOM ynpaBJjeHus 4-20 MA
5 BHeEIII. CurHan 3aJlaHus T0JIaeTCs BHEIIHUM IepeMeHHbIM
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pe3ucTop pPEe3UCTOpPOM. PexomeHayemoe 3HaYeHue
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlanus nojiaercs no uarepdericy RS-485
OmnpefenseT MoBeJieHUE Pery/asaTopa Mocje NpPonakKh HaNps»KeHUd CUJIOBOM CeTH WU
BCIIOMOTaTeJIbHOTO HaNpsKeHUs1 B pexxuMe “PaboTa”
3HayeHHe Hagnuchb [TosicHeHue
Ecin npoBasn HanpskeHUS [AJWJCA MeHee 2 CeK -
BBIXOJIHOE HamNpshKEeHUEe CKayKOM BO3BpalllaeTcs Ha

0 BKJIFOUEHO MpeXHUH ypOBEHbD.

Ecniu mpoBasn HampsikeHus AJuicad 6Gojee 2 cek -

F3 aBT.BKJI. MPOUCXOAUT aBTOMAaTUYECKOE TOBTOPHOE BKJIIOYEHHE.
Ecin npoBasn HanpskeHUS JAJWJICAd MeHee 2 CeK -
BBIXOJIHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
MpeXHUMN ypOBEHbD.

1 oTkJw4yeHo | Eciu mpoBan HanpspkeHuss Juidics Gojiee 2 ceK -
aBTOMAaTHYECKUH Iepe3amnyCcK He MPOUCXOJUT; YTOObI
nepedt B pexxkuMm “PaboTa” HYy»KHO NOJaTb KOMaHIY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTa”

OnpegensieT ycaoBHe cpabaTbiBaHus 1-ro IpOrpaMMHUPyeMOTo peJse
3HavyeHHe Hagnuch IlosicHeHUe
0 OTKJIl0YeHO | Pejie HEaKTHBHO BO BCEX PeKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJjie MPOUCXOAUT TMpPU IHepexofie B
F4 1-e pesie 'OTOB pexxuM “'oToBHOCTB”
2 CUTHAJ CpabaTbpiBaHUe peJjie OPOUCXOAUT NpPH Mepexoe B
PABOTA pexuM “Pabora”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOAUT TMpPU IHepexofie B
ABAPHA pexum “ABapus”
OnpefenisieT ycja0BHe cpabaThlBaHUS 2-T'0 IPOTPAaMMUPYEMOr0 peJsie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIl0YeHO | Pejie HEaKTHBHO BO BCEX PeKUMax paboThl
1 CUTHAJ CpabaTbiBaHME peJie MPOUCXOAUT TMpPU IHepexofie B
F5 2-e peJie 'OTOB pexxuM “'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOAUT TMpPU IMepexojie B
PABOTA pexuM “Pabora”
3 CUTHAJ CpabaTbpiBaHUe peJjie TPOUCXOAUT NpPH TMepexoe B
ABAPHA pexumM “ABapus”
OnpepenisieT ycjoBUe cpabaThiBaHUs 3-T0 IPOTPAaMMUPYEMOrO peJie
3HavyeHUe Hagnuch [TosicHeHue
0 OTKJIlOYeHO | Pejie HEaKTHBHO BO BCEX PeKUMax paboThl
1 CUTHAJ CpabaTbpiBaHUe peJjie TPOUCXOAUT NpPH TMepexoe B
F6 3-e peJie 'OTOB pexxuM “'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOAUT TMpPU IMepexojie B
PABOTA pexxuM “Pabora”
3 CUTHAJ CpabaTbpiBaHUe peJjie OPOUCXOAUT NpPH TMepexoie B
ABAPHA pexum “ABapus”
OnpepesisieT MeTO/| pETYJIUPOBAHUS BbIXOJHOT0 HANPSI?KEHHUsI
3HayeHHe Hagnuchb [TosicHeHue
F7 METOJ, per. > >
0 ¢$azoBbIA ®a30BbI¥ MeTO/| peryJaupoBaHus
1 np.nepuos, | MeToz peryJiipoBaHus IPONYCKOM EPUOJ0B
3a/laeTcs XapaKTep Harpy3Ky — aKTUBHAsl UJIM aKTUBHO-UHAYKTHBHas.
3HayeHHe Hagnuch [TosicHeHuMe
F8 Harpyska 0 aKTUBHas AkTtuBHas Harpyska( cos ¢u >0,9)
1 aKTUBHO-UH/. | aKTUBHO-UHAYKTHBHasg. PekoMeHJyeTCcd HCNOJIb30BaTh

JUIsl Harpysku ¢ cos ¢pu<0,8 nmpu dpazoBoM ynpaBieHHHU(
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F7=0) u pna
TpaHcdopmaTop,
nepuosoB( F7=1)

MOJKJIFI0YEeHHOH
yIpaBJIeHUH

HarpyskH,
npu

yepes
MPOMYCKOM

F9

MHIM KA

3aaaeT NapaMeTphbl A9 HHAWKAIIUHU B pa6oqu pexuMme

0 ILUP MHaMKalys TOKOB, HANPSDKEHUH M MOIIHOCTeH 1o pazam
1 LU WHavKalys TOKOB U HaNpsi»KeHU no ¢aszam

2 I,P WHaUKalys TOKOB M MOIITHOCTEM 1o ¢paszam

3 U, P WHaMKays HanpsihKeHHH 1 MOITHOCTEH 1o dpasam

4 I WHauMKaIys TOKOB 1o ¢asaM

5 U WHuukanus Hanpsi>keHUd no pasam

6 P Muavkanus MouiHocTed no gpasam

dyuknuu F31-F44 peiicTBYOT npu ¢pa3zoBom MmeToje peryaupoBanus( ¢yakuusa F7=0) pag kaHaja A

F31

I[IJIaBH. ITYCK

bA

BpeMs MJaBHOTO BbIXOJ]d HamNpsbKeHUsl Ha 3aJlaHHbIM ypoBeHb. /[Mama3oH 3HAYeHUH
¢yHknuu ot 0 g0 25 cek ¢ marom 0,1 cek

F32

IJIaBH. BBIKJI.

dA

BpeMsi MJIaBHOTO CHIKEHHUSl HANpsDKEHUs [0 MHHMMaJIbHOTO 3HayeHMs. /Jluanma3oH
3HayeHud PyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F34

per. BeJIN41uHa

bA

OnpepessieT 3aKOH U3MeHEHHUs BBIXOJHbIX HANpPSXKeHUs U MOIIHOCTHU B 3aBUCHUMOCTH OT
yNPaBJAKILEro CUrHada(lpyU YCJAOBHUH, 4YTO HANpshKeHUe CeTH CHHYCOWJAJIbHO, a
Harpyska JIMHelHa)

3HayeHHe Hagnuch [TosicHeHUe

BbixoiHOE HampsHKeHWe MPSIMO
CUTHaJy yIpaBJEeHHUsI

0 U IpoNopHHOHAJIbHO

BbIX0oHast MOIHOCTb MPSAMO NPONOPLMOHAIBHO CUTHATY
ynpaBJieHUsI

1 p

F35

H.1pea. A

MuHMMa/bHOE 3HaYeHUe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHUil ¢pyHkuuu ot 0% g0
100%, HO He 6osiee 3HaYeHus1 yHKIUU F36. luckpetHoctb 0,1%

F36

B. mpeJi. A

MakcuManbHOe 3Ha4eHHe CUrHasa 3aZanus B %. /luanason 3HadeHud pyHkuuu ot 0% 1o
100%, Ho He MeHee 3HaueHus ¢yukuuu F35. luckpetHocTts 0,1%

F37

Pexxum A

YHpaBﬂe}me TOKOM Harpy3kKHu. CDYHKL[I/IH BKJIIOYaA€T HUJIKM OTKJ/JK4YaeT PEeXXHUM OrpaHUYIE€HUA
TOKa HUJIN CTa6I/IJII/I3aLII/II/I TOKa.

3HavyeHHe Hagnuch [TosicHeHue

0 OTKJI. PexxuMbl OT'pPaHHUY€HHA NN CTa6I/IJ'II/I3aI_[I/II/I OTKJIFOYEHBbI

orpaHuyenue I

BkutoyeH PEXHM OTpaHHUYEHHUA TOKA

Crabuausanuda |

BrutoueH pEeXUM CTa6I/IJII/ISaLlI/II/I TOKa

OrpaHuyenue U

BkutoueH PEXUM OrpaHUYECHHUA HAIPAXKEHUA

Crabunusanug U

BrutoueH PEXUM CTa6I/IJII/ISaI_lI/II/I HalpA>XeHHdA

orpaHudeHue P

BrutoueH PEXHUM OIrpPaHNIE€HHA MOIIHOCTH

OV U | (W N[

Crabuausanusa P

BkitoueH pPEXHUM CTa6I/IJII/ISaLII/II/I MOIIHOCTH

7

Crabuausanus

BkutoueH pexum CTa6I/IJII/ISaLII/II/I KBaJipaTa HallpAXXE€HHUA

U*u

F38

H. ipegena U*U
dA

OnpezensieT MUHMMaJbHOEe 3HaYeHUe KBaJZpaTa HaNpsHKeHUS Ha Harpyske B pexXume
CTabWIM3alUM KBaJpaTa HaNpshKeHUsA. 3HadyeHHMe QYHKLMM He MOXeT IPeBbICUTb
3HavyeHUe QyHKIMU F45

F39

H. ipen. U A

OnpezensieT MHUHUMaJbHOEe 3HAYeHHWe HaNpsDKEHMsT Ha Harpyske B peXHMe
CTabWIM3alUM HanpshKeHUs. 3HaueHWe OQYHKIMM He MOXKET INPEeBbICUTb 3HAYeHHE
¢yHknuu F40

F40

B. mpef. U dA

OnpegenseT MakCMMa/IbHOe 3HaYeHUe HANPSHKeHU Ha Harpy3Ke B peXKMMe OTpaHUYeHUs
HanpsDKeHUs1 WM CTabWIM3aluyd HalpsokeHUs.. 3HayeHUe QYHKLHMU He MOXeT ObIThb
MeHbllle 3HayeHus ¢yHKuuu F39

F41

H. ipen. [ A

OnpefensieT MUHUMaJbHOE 3HAYEHHWE TOKA B HAarpy3Ke B peXHMe CTaOWIM3aLUM TOKA.
3HaveHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHHue yHKUnM F42

F42

B. ipef. [ A

OnpejnensieT MakCMMaJbHOe 3HAaYeHWE TOKA B Harpy3Ke B peXXMMe OrpaHUYeHHUs TOKa
WJIM CTabUJIM3alMK TOKA. 3HaUYeHHe QYHKIMHU He MOXKET NPEBbICUTh HOMUHAJIbHBIA TOK
perysiTopa U He MOXKeT ObITh MeHbllle 3HaYeHust QyHKuuu F41
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OHpeﬂeJIHET MWHUMAJIbHOE€ 3HA4Y€HHE MOIIHOCTHU B Harpy3ke B pexunume CTa6I/IJII/IBaU,I/II/I

F43 H.1ipen. P A MOIIHOCTHU. 3HaYeHHe QYHKIMY He MOXKeT NPeBbICUTh 3HaYyeHHe QyHKIUU F44
OnpepenseT MakCMMaJlbHOE 3HaYeHHWE MOIIHOCTH B Harpyske B peXUMe OrpaHHUYeHUs
F44 B.peJ. P GA | MOUIHOCTH WM CTAaGWUIM3ALMU MOLIHOCTU. 3HaueHUe (QYHKIMU MOXET ObIThb MeEHblile
3HavyeHUs ¢yHKUMU F43
B. npesen UU OmnpepesisieT MakcUMa/ibHOe 3HAuYeHHE KBaJ[paT HaNpshKEHUs Ha HAarpyske B pexume
F45 CTabWJIM3alMy KBajJipaTa HaNpsDKeHHWsA. 3HadyeHHe (QYHKIUH He MOXKEeT ObITb MeHbIIe

dA

3HavYeHUs dyHKIuHU F38

dyuknuu F46-F50 g

€M CTBYIOT IIPU peryJiMpoBaHUs METOA0M nponycka nepuoaoB( yukuusa F7=1) aasa
KaHaJjia A

OnpenensieT BpeMsl OJHOTO I[MKJIA peryJaupoBaHus. /luana3oH 3HaueHUH QyHKnuu ot 1

F46 | muxn. per. A 1o 25 cek c marom 1 cek
MuHMMa/bHOE 3HaYeHUe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHUud ¢pyHkuuu ot 0% o
F47 H. ipef. pA
100%, Ho He 60Jiee 3HaYeHus dyHkuuu F48. luckpetHocts 0,1%
F48 B. pest bA MakcuMasibHOe 3HaueHHe CUTrHasa 3a/laHus B %. [luanasoH 3HavyeHuit ¢pyHkuuu ot 0% ao
100%, HO He MeHee 3HaYeHus1 dyHKMH F47. luckpetHoctb 0,1%
F4g | H-TPEA. P $A | OnpejgensieT MUHUMa/IbHOE 3HAaYeHHWE MOIIHOCTH B Harpy3Ke B peXKHMe CTaOWUJIM3AlUuU
dA MOIIIHOCTH. 3HaYeHHe QYHKITMU He MOXKET PEBBICUTh 3HaUYeHue pyHKuuu F50
OnpejnesniieT MakCUMasiIbHOe 3HAUYeHHWe MOIIHOCTHU B Harpy3ke B peXXMMe OrpaHUYeHHUs
F50 | B.mpea. P A | MOIIHOCTH WM CTAaOWJIU3AIUK MOIIHOCTH. 3HAauyeHUe QYHKIHH MOXKET ObITb MeHbIe

3HaYeHUs dyHKuu F49

dynknuu F51-F64

AeHCTBYIOT pu ¢pa3oBoM MeToAe peryaupoBanusi( ¢yukuua F7=0) gia kanasia B

IJIaBH. ITYCK

BpeMH IIJIaBHOT'O0 BbIXOJid HaIIpAXXEHUA Ha BaﬂaHHbIﬁ YPOBEHB. ,ﬂuanaaoH 3Ha4YeHUH

F51 ¢B ¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek
F52 IJIaBH. BbIKJI. | BpeMs n/1aBHOrO CHWXeHHUS Hanpsh»KeHUd [0 MHUHHUMaJbHOTO 3HavyeHUd. /Jlnamas3oH
¢B 3HaveHUH PpyHKIuM oT 0 1o 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUS BBIXOJIHBIX HAaNPsXKEHUS U MOILHOCTU B 3aBUCUMOCTH OT
yOpaBJsollero curHana(mpu ycjJoBUM, 4YTO HaNpshKeHUWe CeTH CUHYCOWJAJbHO, a
Harpyska JIMHelHa)
g4 | PET-BEIMYMHA 3HadeHUe Hapmnuce [losicHeHUe
¢B 0 U BeixofHOe HampspkeHue MpsMO NPONOPLHUOHAJBHO
CUTHaJy yOpaBJieHUs
1 p BbIXo/iHasi MOIIHOCTb MPSAMO NMPOMOPI[MOHATBHO CUTHATY
ynpaBJieHUs
Fts H.pes. GB MuHuMabHOE 3HaUYeHUe CUrHaja 3aZaHuda B %. [luana3oH 3HayeHui ¢pyHkuuu ot 0% 1o
100%, Ho He 60Jiee 3HaYeHus dyHKuUU F56. luckpeTHocTh 0,1%
FS6 B. pest, &B MakcuMasibHOe 3HaueHHe CUTrHasa 3a/laHus B %. [luanasoH 3HavyeHuit ¢pyHkuuu ot 0% a0
100%, HO He MeHee 3HaYeHus1 dyHKuH F55. luckperHocts 0,1%
YnpaBsieHUe TOKOM Harpy3ku. PyHKLIHA BKAKOYAET WU OTKJIIOYAaeT PEXUM OTpaHUYEeHUs
TOKA WJIM CTAOUIM3aLUH TOKa.
3HayeHHe Hagnuch [TosicHeHUe
0 OTKJL Pe>xuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpannyeHue | | BkiodeH pexxyuM orpaHU4YeHHUs TOKa
F57 p B 2 Crabususanus | | BkioyeH pexuM cTabUJIM3aIM1 TOKa
excum § 3 Orpanuyenue U | BkJO4eH pexXUM OTpaHUYEHUs HApsHKeHUs
4 Ctrabusausanusg U | BkjoueH pexxuM cTabuIn3alii HanpshKeHUs
5 orpaHuvyeHue P | BkiiloueH pexuM orpaHu4YeHus MOIHOCTH
6 Crabunuzanus P | BkitoyeH pexuM CTabUJIN3allMd MOLHOCTH
Crabuiuszanus | BrirodeH pexuM cTabUIM3aMU KBaZpaTa HaPsHKeHU S
7
U*u
u. npeses UAU OmnpepesisieT MUHUMaJbHOe 3HaYeHUe KBaJlpaTa HaNpsiKeHUs Ha Harpy3ke B pexume
F58 OB CTabWJM3allMd KBaJipaTa HanpsikeHus. 3HayeHUe OGYHKLUMKM He MOXET IMpPEBbICUTH
3HavYeHUe QyHKIMH F65
F59 | H.mpen.U B | OnpepensieT MHUHUMMaJbHOE 3HAYeHUWe HaNpsDKEHUs HAa HAarpy3ke B pexuMme
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CTabWIM3alUU HanpshKeHHs. 3HaueHUe OQYHKIMM He MOXKET IMPEBbICUTb 3HAaYeHHE
¢yHknuu F60

F60

B. ipej. U B

OnpepessieT MaKCHMa/lbHOE 3HaYeHHe HalpsKeHNs Ha HarpysKe B peKMMe OTpaHUYeHHs
HaIpsDKeHUs] WIM CTaOW/IM3alyy HanpspkeHUs. 3HayeHHe QYHKUHUU He MOXeT ObITh
MeHbllle 3HayeHus ¢yHKuuu F59

F61

H. npen. | B

OnpejnesiieT MUHUMAJIbHOE 3HaUYeHUe TOKA B Harpy3ke B peXHMe CTaOWIM3alMM TOKA.
3HavyeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue GyHKunMu F62

F62

B. ipef. [ B

OnpezensieT MakCMMa/lbHOe 3HaueHHMe TOKa B Harpyske B peXkMMe OTpaHMuYeHMsl ToKa
WM CTabW/IM3alUU ToKa. 3HaueHWe QYHKLMU He MOXKET NMPeBbICUTh HOMUHAJIbHBIM TOK
peryJsiTopa v He MOXKeT 6bITb MeHblIe 3HaYyeHUs1 PyHKIUU F61

F63

H. ipen. P B

OmnpegensieT MUHUMaJbHOE 3HAYEHWE MOLIHOCTU B Harpyske B peXHMe CTaOUIM3aLUH
MOIIHOCTH. 3HauyeHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHue pyHkunu F64

F64

B. ipef. P B

OmnpepesisieT MakCUMa/lbHOe 3HAaUeHUE MOUIHOCTH B Harpyske B peXUMe OrpaHHUYeHUs
MOIIHOCTH WJM CTAaOWUIM3alMU MOLIHOCTU. 3HaueHue (YHKIMU MOXKET ObIThb MeEHble
3HaYeHUs QyHKIMU F63

F65

B. mpegen U*U
¢B

OHpe,Z[EJIHeT MAaKCHUMaJIbHO€ 3HA4YE€HHE€ KBa/[PAT HAINPAXEHHUA HA HArPY3KE B pPEXHME
CTa6I/IJII/IBaI_[I/II/I KBaJipaTa HalpAXEHHUA. 3HayeHUe (l)yHKLLI/II/I HE MOXXET OBLITh MEHbIIe

3HavyeHus oyHKuuuU F58

dyukuum F66-F70 g

€M CTBYIOT IIPU peryJIMpoBaHUs METOA0M nponycka nepuoaoB( yukuusa F7=1) aaa
KaHaJsia B

OnpenensieT BpeMs OJHOTO I[MKJIA peryJaupoBaHus. [luana3oH 3HaueHUH QyHKnuu ot 1

F66 MK, per. OB 0o 25 cek c marom 1 cex

F67 1. ipes, bB MuHMMa/bHOE 3HaYeHUe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHudl ¢pyHkuuu ot 0% g0
100%, HO He 6osiee 3HaYeHus1 yHKIUU F68. luckpetHoctb 0,5%

F68 B. 1ipes; B MakcrMasibHOe 3HauYeHHe CUTHasla 3aJaHud B %. /luana3oH 3HayeHu pyHkuuu ot 0% 10
100%, Ho He MeHee 3HaueHus ¢yHkuuu F67. luckpetHocTb 0,5%

Feg | H-TPeA. P $B | OnpegensieT MUHUMa/TIbHOE 3HAaYeHHWE MOILIHOCTH B Harpy3Ke B peXUMe CTabWIU3aluU

¢B MOUIHOCTHU. 3HaueHUe QYHKIMY He MOXET NPeBbICUTh 3HaYeHUe yHkiuu F70

OmpesenisieT MakCMMaJlbHOe 3HaY€HWE MOLIHOCTH B Harpyske B peXHMe OrpaHUYeHHUs

F70 | B.upen. P$B | MomHOCTH WMAM cTabUIM3aLUU MOLIHOCTU. 3JHaUYeHHe QYHKIUU MOXKET ObITb MeHbIe

3HavyeHus oyHKiuu F69

®dynkuuu F71-F84

AeHCTBYIOT npu ¢pa3zoBoM MeToAe peryaupoBanusi( ¢yukuusa F7=0) gasa kanasa C

I[JIaBH. ITYCK

BpeMH I[IJIAaBHOT'O BbIXOJAd HANPAXEHHUA Ha Ba,Z[aHHbIﬁ YPOBEHDb. ,Z[I/IaHa3OH 3Ha4YeHUH

F71
¢C ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
F72 IJIaBH. BBIKJI. | BpeMs N/1aBHOrO CHWXEHHUS HanpshHKeHUd [0 MHUHHUMa/JbHOTO 3HavyeHud. /Jlnamas3oH
¢C 3HayeHud PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUS BBIXOJIHBIX HAaNPSXKEHUS U MOILHOCTU B 3aBUCUMOCTH OT
yHpPaBJSAIOIIEr0 CUTHaMA(IpU YCJIOBHH, 4YTO HANpsDKEHWE CeTH CHUHYCOWJATIbHO, a
Harpyska JIMHelHa)
F74 | PeT-BeIMUMHA 3HaueHUe Hapamnuch [TosicHeHMEe
¢C 0 U BbIXo/lHOE HampspKeHUE MpPsIMO MNPOMOPIUOHANBHO
CUTHaJIy ynpaBJieHUs
1 p Bbixo/iHas MOIIHOCThb NPSAMO NPONOPLHOHATBHO CUTHAILY
ynpaBJieHUsI
MuyHMMa/lbHOE 3HaYeHUe CUrHaja 33/jlanus B %. /luana3oH 3HayeHUd ¢pyHkuuu ot 0% o
F75 H.pen. ¢C 0 0
100%, Ho He 60Jiee 3HaYeHus dyHkuuu F76. luckpetHocth 0,1%
F76 B. pest. C MakcuMasnibHOe 3HaYeHHe CUTHasa 334aHus B %. [luana3oH 3HayeHud ¢yHKuu ot 0% 10
- IPeA. 100%, HO He MeHee 3HaYeHus1 yHKuuH F75. luckpetHocts 0,1%
YnpaBJieHUe TOKOM Harpy3sku. OyHKIUS BKJIOYAET UJIH OTK/IIOYAET PEXKUM OrpaHUYEHUS
TOKa WJIM CTAaOMJIM3alluK TOKa.
3HayeHHe Hagnuch [TosicHeHUe
F77 Pexxum ¢C
0 OTKJL PeXMMBbI OrpaHUYeHHUs] UM CTA0UJIN3AIMH OTKJIIOYEHbI
1 orpannyeHue | | BkirodeH pexyuM orpaHUYeHHUs TOKa
2 Crabunuzanus | | BkjiyeH pexxuM cTabuardsaliu ToKa
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3 OrpaHuvyenue U | BKJIOYEH peXUM OrpaHUYeHUs] HapsKeHUs

4 Crabusausanusg U | BkjoueH pexxuM cTabuIn3aliu HanpshKeHus

5 orpaHudyenue P | BKyroueH pesKUMM orpaHM4eHts MOIHOCTH

6 Crabusnszauus P | BkyoyeH pexxuM cTabUIM3aLMU MOIIHOCTH

7 Crabunnszanus | BrirodeH pexxuM cTabuIM3alMy KBaZpaTa HalpshKeHUs
U*u

F78

H. npegena U*U

bC

OnpezensieT MUHUMMaJbHOE 3HaYeHHe KBaJipaTa HaNpsDKEHUs Ha Harpyske B pexXume
CTabWIM3alUM KBaJpaTa HaNpshKeHUsA. 3HadyeHHMe QYHKLMM He MOXeT INpPeBbICUTb
3HavyeHUe QyHKIMU F85

F79

H. npef. U ¢C

OnpezensieT MHUHUMaJbHOEe 3HAYeHHWe HaNpsDKEHWsT Ha Harpyske B PeXHMe
CTabWIM3alUU HanpshkeHHs. 3HaueHUe OQYHKIMM He MOXKET INPEBbICUTb 3HAaYeHHE
¢yHknuu F80

F80

B. ipef. U C

OnpegenseT MakCMMa/IbHOe 3HaYeHUe HANPSHKeHU Ha Harpy3Ke B peXKMMe OTpaHUYeHUs
HanpsPKeHUs] WM CTabWIM3aluyd HalpsokeHUs.. 3HayeHUe QYHKLHMU He MOXeT ObIThb
MeHbllle 3HayeHus ¢yHKuuu F79

F81

H. ipef. [ ¢C

OnpefgensieT MUHUMaJbHOE 3HAUYEHHWE TOKA B HAarpy3Ke B peXHMe CTabWIM3alUH TOKA.
3HaveHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue GpyHKunu F82

F82

B. pef. I ¢C

OnpejnesnsieT MakCMMaJbHOe 3HAaYeHWE TOKA B Harpy3Ke B peXXMMe OrpaHUYeHHsS TOKa
WJIM CTaOWJIM3allMK TOKA. 3HaUYeHHe QYHKIMHK He MOXKET NPEBbICUTh HOMUHAJIbHBIA TOK
perysiTopa U He MOXKeT ObITh MeHbllle 3HaYeHust pyHKuuu F81

F83

H. npef. P ¢C

OnpepensieT MUHMMaJlbHOE 3HAaYeHHe MOLIHOCTH B Harpyske B peXUMe CTabWJIM3aLUuu
MOIHOCTH. 3HaueHHe QYHKLUU He MOXKET NPEBbICUTh 3HauYeHUe yHkiuu F84

F84

B. mpef. P ¢C

OnpejnesiieT MakCUMaiIbHOe 3HAaUYeHHWe MOIIHOCTU B Harpy3ke B peXXMMe OTrpaHUYeHHUs
MOIIHOCTH WJIM CTAOWJIM3ALMU MOIIHOCTH. 3HayeHHe QYHKIMHA MOMKET ObITh MEHbIIe
3HaYeHUs ¢yHKIMU F83

F85

B. npefen U*U
¢C

OnpegenseT MakCMMa/IbHOe 3HAauyeHMe KBaJipaT HANpPSDKeHHs Ha Harpyske B pexuMe
CTabUIM3alUM KBajpaTa HampshKeHUs. 3HaueHUe QYHKIMKM He MOXeT ObITb MeHblle
3HavyeHus ¢yHkuuu F78

dynkuum F86-F90 x

elfCTBYIOT IPU PeryJIMpoOBaHMs METOAOM nponycka nepuoaoB( pynkuusa F7=1) aaa

KaHaJia C

F86

UK. per. ¢C

OmnpepesisieT BpeMsi OJJHOTO IIMKJIa pPeryJaupoBaHus. /luana3oH 3HaueHUd GyHKIUU OT 1
1o 25 cek c marom 1 cex

F87

H. ipef. ¢C

MuHuMasbHOE 3HaUYeHUe CUrHaja 3aZaHuda B %. [luana3oH 3HayeHud ¢pyHkuuu ot 0% 1o
100%, HO He GoJsiee 3HaYeHus ¢pyHKIUU F88. luckpetHocth 0,5%

F88

B. mpej; ¢C

MakcuManbHOe 3Ha4eHHe CUrHasa 3aZaHus B %. /luanason 3HadeHud pyHkuuu ot 0% 1o
100%, Ho He MeHee 3HaueHus ¢yukuuu F87. luckpetHocTb 0,5%

F89

H. npef. P ¢C
¢C

OnpejnesiieT MUHUMAJbHOE 3HAaYEHHE MOITHOCTU B Harpyske B peXXHMe CTAGUIU3ALNH
MOIIHOCTH. 3HayeHHe GYHKIIMU He MOXKET NPEBBICUTh 3HaueHue GpyHkuuu F90

F90

B. mpe. P ¢C

OnpegenseT MakCMMa/JbHOe 3HaYeHHWe MOLIHOCTH B Harpys3ke B peXMMe OrpaHH4YeHHUs
MOIIHOCTH WJM CTaGWIM3aLMU MOLIHOCTH. 3HAauyeHUe QYHKLUMHU MOXKET ObITb MeHblle
3HavyeHus ¢dyHkiuu F89

Fo1

KOHTPOJIb
Harp.

CDYHKL[I/IH BKJ/IIOYa€eT UJIU OTKJ/IIOYA€T TECTUPOBAHKWE HA HAJIMIHE HArPY3KHU K BHYTPpEHHEE
KOPOTKO€ 3dMbIKaHHWE TUPHUCTOPOB

3HavyeHUe Hagnuch IlosicHeHue

0 BKJIIOUEHA 3amyTa BKJIOYEHA

1 OTKJII0OYeHa 3amyTa OTKJAKUYeHa

F92

KOHTpPOJIb a3

@yHKIMA BKJIKYAET UK OTK/IIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus pas”

3Havenue | Hagnwuch IlosicHeHue

0 BKJIIOYEHa 3aluTa BKJIOYeHa

1 OTKJII0OYEeHa 3almyTa OTKJAYeHa

F95

3amuTa UBbIX

3aU_lI/ITa OT HEHMCIIPABHOCTH B II€IKM U3MEPEHHUA BbIXOAHOI'O HAIPAXKEHHU A

3Hauenue | Hagmuchb [TosicHeHue

0 BKJIIOYEHa 3almuTa BKJIO4YeHa

1 OTKJIIOYEeHa 3amuTa OTKJII4YeHa
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3anuck B MaMsTb 3aBO/ICKMX HAacCTpoeK( 3HaueHUH 10 YMOJTYAHHIO)

3HayeHHe Hagnuch [TosicHeHue
0 HeT 3HavyeHUsT BCeX MPOTPaMMHUpPyeMbIX JGYHKIMHA He
H3MeHseTCs
Bce nporpaMMupyeMble byHKIIMU MNPUHUMAKOT
3aBO/JICKHE 3HAYeHHUs. ITH 3HAYEHUS] PABHBIL:
OyHKLIMA 3aBo/iCKoe OyHKIUSA 3aBojicKoe
3HaYeHHe 3HaYeHHe
F1 0 F57 1
F2 1 F58 0
F3 0 F59 0
F4 1 F60 UHoM
F5 2 F61 0
F6 3 F62 IHOM
F7 0 F64 PHoM
F8 0 F65 50000
F9 0 F66 5 cek
F18 1 F69 0
F31 5 cek F70 PHOM
F32 3 cek F71 5 cek
F34 0 F72 3 cek
F98 | 3aBoj. HacTp. F35 0% F74 0
F36 100% F75 0%
1 Ja F37 1 F76 100%
F38 0 F77 1
F39 0 F78 0
F40 UHomMm F79 0
F41 0 F80 UHoM
F42 [HOM F81 0
F44 PHoM F82 IHOM
F45 50000 F84 PHOM
F46 5 cek F85 50000
F47 0% F86 5 cek
F48 100% F87 0%
F49 0 F88 100%
F50 PHOM F89 0
F51 5 cek F90 PHoM
F52 3 cek F91 0
F54 0 F92 0
F55 0% F92 0
F56 100% F95 0
F67 0% F99 1
F68 100% F100 3
F99 | RS-485 azpec OnpepensieT afipec ycrporctBa B ceTu RS-485, 3nayenus ot 0 0 247
OnpefiesisieT CKOPOCTD MepeJlavM JaHHbIX 10 ceTu RS-485
3HayeHUe Haanuce
0 1200 6uTt/C
1 2400 6ut/c
F100 | RS-485 ckop 2 4800 6uT/c
3 9600 6uT/C
4 19200 6uT/cC
5 28800 6uT/C
6 38400 6uT/c
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7 57600 6ut/c
8 76800 6uT/cC
9 115200 6uT/cC
F102 kI paza A OmnpepnenseT K03QPUIMEHT Mepeaadd IO TOKYy MeXJy H3MepeHHbIM 3HayeHUeM
F103 kI paza B CWTHaJIa C JaTYMKa TOKa U MOKa3aHUSIMU TOKa Ha AUCILJIee B COOTBETCTBYyoIIel dase.
F104 kI ¢paza C Ha npeanpusaTuu HU3rOTOBUTEJe OOBIYHO BbICTABJEHO 3HadeHWe 6.ju3koe k 1,00.
JluanasoH 3Havenui ot 0 10 2,50

8. UHauKanus JaHHBIX Ha JUCILIee

B Ta6siniie 8.1 npuBeAeHbl OTOOpaXkaeMble Ha JIMCIJIee JaHHbIE /s BCeX PEXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajjawoliero curHasa, Hanpumep, Usa=25%,

P3b=45%, I3c = 66 A.

1-a ctpoka Kox yHKIMM U ee COKpallleHHOe Ha3BaHUe, HallpuMep,
[IporpamMmmupoBaHue | F2 - curnan ynp.

2-51 CTPOKa 3HAaYeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE

1-s1 cTpoka BesiMunHa 3a/iatoliero curyaJjia

2-9 ctpoka BesununHa TokoB mo ¢asam A, B, C u TeMmnepatypa
paauaTopa, HanpuMep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
OToGpakaeMble Ha JAuCIJIee NMapaMeTpbl NMePUOJUYECKH MEHSITCS.
YTo6bl MpocCMaTpUBaTh TOJbKO OJWH BbIOPAaHHBIA MapaMeTp,
HanpuMep, Tp, Hy)kHO HakaTb KHomky “®”. IIpu 3ToM B mpaBoM
BEpXHEM YIJy MOSBUTCS HaAnuch “"®”, 4yTo o3HayaeT QUKCALUIO
TeKyllero napamerpa. [lpu 3ToM Ha Auciiee OyAeT OTOOpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

PaboTta

9. Ucnosib30BaHue BcTpoeHHoro [IU/l-peryadaTopa

Jna ucnosib3oBaHua BcTpoeHHoro [IW/l-perynaropa /A peryjadpoBaHUA TeMIlepaTypbl
00beKTa HE0OXOJUMO BbIOpATh CUrHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTaHOBUTb
3HayeHUe ¢yHKUUMM F2, paBHoe 4. B 3TOoM ciaydae aHasoroBblM BbIXOAHOW curHaa I[IW/-
peryasTopa CTaHeT YIpPaBJATh BBIXOJHBIM HallpSXKEHUEM PeryJssaTopa.

Takke Heob6xofuMO Npou3BecTH KoHurypupoBaHue I[IW/|-peryssiTopa B COOTBETCTBUU C
puaraeMor TeXHUYeCKOU JOKyMeHTallex.

10. Bo3MoOKHbI€ HEMCITPABHOCTH U CNIOCOGHI MX YCTPAaHEHU
Bo3M0oKHbIE HEMCITPABHOCTH M CIIOCO6BI MX YCTPaHeHHUs MpUBeeHbI B Tabsuie 10.1

Ta6sinna 10.1 Bo3aMoXKHble HEUCIPABHOCTH U CIIOCOOBI UX YCTPAHEHUS

N Ommn6KH Haanuce Ha IlosicHeHue
MHAUKATOpe
Harpyska He nok/04YeHa UM KOPOTKOe 3aMblKaHHWE BHYTPU TUPUCTODPA.
Owl HeT Harpy3KH Ui Bo3moKHasi npuYnHa JeiicTrBusa
K3 Ttupucropal Harpyska He mnojak/o4yeHa WJIW | Y6eAuThCs B MPpaBUJIbHOM
MOJIKJII0UeHA HEBEPHO MOJKJIOYEHUU Harpy3KHu
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HapyiuieHne KOHTaKTa

HpOBepI/ITb KOHTAaKTHbIE
COeJWHEHHUA, IMpPpHU H606XO,ZLI/IMOCTI/I
KOHTAKTHbIE INOBEPXHOCTHU
3a4YUCTUTDb, BUHTOBbIE COE€JHMHEHUA
NoOATAHYTD

OGpBIB NMPOBOJIOB, OOPBHIB BHYTPHU
Harpy3ku

[IpoBepHUTH 11€JIOCTHOCTH MPOBOJIOB
Y Harpy3KH NyTeM “NIPO3BOHKU”

KopoTkoe
TUPHCTOpA

3dMbIKdHHUE€ BHYTPH

“llpo3BOHUTL”  TUPHUCTOP  NpHU
OTK/IIOUEHHOM HaNpsI’KEHUU CETH.
Eciu Tupucrop “3BoHUTCA’ -
YCTPOMCTBO HEUCIIPABHO

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

YcTpoHCTBO He 0GHAPYKHUBaET HaNps>KeHUe CETH

Bo3mo:KHas npuynHa JeicTBUsA
HanpskeHue Ha peryaaTop He | YoeAUTbCA B HNOAK/IIYEeHUH
N0/IaHO HaNpsKeHus, NPaBUJIbHOCTH
o NOAKJ/IYeHUs
Ow?2 HeT CUJIOBOU ceTH! " =
He Bk/lOyeH aBTOMaTU4eCKUH | BKIIOYUTH aBTOMaTH4YeCKUI
BBIKJIKOYATEJb BBIKJIKOYATEJb
C/IMIIKOM HU3KOe HallpshKeHue Y6eauThbCH, UTO HANPs)KEHUE B CETH
6osbiie 190 B
BHYTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMs paboThl 6bL1 3adUKCUpPOBAH NpPOBa/J HaNpshKeHHUs NMUTaHUSA
CUCTEeMBbl  ylpaBJeHWs WJIM T[pOoBaJl  CWJIOBOIO  HaNpSKeHUsd
JUINTEeJIbHOCTBIO 60Jiee 2-X ceKyH/. [lasbHellllee TOBe/leHUe peryasaTopa
Ow3 Han“p‘;;f::ﬂﬂl onpenensetrcsd 3HadeHueM ¢yHkuuu F3. Ecau F3=0, To ycTpoiicTBo
) aBTOMaTU4YecKu nepeiifier B pexum “loToBHOCTh”; ecau F3=1, To
peryssaTop BoWzeT B pexuM ‘['OoTOBHOCTB’ moOC/je MOJauyd KOMaHZbI
“Ctron”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JeicTBUsA
HeucnpaseH BEHTUWJIATOpP | Y6enuTbca B HCIPaBHOCTU
OXJIAXK/eHUSA BEHTHJIATOpA
3acopeHbl BEHTWJIALMOHHBIE | [Ipod4ucTUTD BEHTUJIALIMOHHbBIE
YKaJII03U »KaJII03U OT IBLJIM U Mycopa
Ow4 neperpes!
Perynsatop pasMelieH B 1J0x0 | Y6eAUTbCA, 4YTO  TeMIlepaTypa
BEHTWJIUPDYEMOM WJIM >KapKOM | OKpY»KaloLlero BO3/yxa He
MecTe npeBbiliaeT 40 C. YcTaHOBUTH
peryadatop B Jpyroe  MecCTo,
NPUMEHUTh BHEIIHUHN 06/1yB
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTh B PEMOHT
[lnatel A2 u A5 He o6MeHMBawTCcA | [IpoyncTUTh MeXIJIaTHbIe
HeT CBSI3U MEXAY
Om5 r1aTamul ZpyT C LPYroM JaHHBIMU pa3beMbl, ec/id OIIMOKA He Ucye3aeT
- OTIIPaBUTb B PEMOHT
KopoTkoe 3aMbIkaHHe Ha BbIxoJe | [I[p0o3BOHUTE BBIXOJ pery/iTopa Ha
perysasaTopa HaJM4yve MexX$Ppa3HOro KOPOTKOIo
3aMblKaHHA U 3aMbIKaHUS Ha
3eMJII0
om?7 KopoTkoe CaumkoM  6GoJibliMe  MYCKOBBIE | YBeJWUYbTe BpeMs IJIaBHOTO MYyCKa,
= 3aMbIKaHUue! TOKH YMEHBIINTE BBIXOJHOE

HallpAXeHHe, BKIIIOYHUTE PEXXUM
OrpaHHUYE€HHA TOKaA

C60# HacTpoek cpabaTbiBaHus K3

CBsI3aThCs C [MPpOU3BOAUTENEM

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT
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3HayeHue TOKa Harpy3ku | YMeHbIIUTb BbIXOJHOE
npeBbillaeT HOMHUHAJIBbHBIA TOK | HaNpsKeHUe PeryJsaTopa;
ow10 Meperpyaka peryJssaTopa B TeyeHHUe | BKIIOUYUTh PEXKUM OTPaHUYEHUS
JUIATEJIbHOT'O BpEMeHU TOKa; YBEJIUYUTb CONPOTUBJIEHHE
Harpy3ku
BHyTpeHHss1 HEUCNIPAaBHOCTh OTnpaBUTb B pEMOHT
CucTteMa ynpaBJsieHUs] QUKCHPYET 3aBe/JOMO HeBepHbIe T0Ka3aHUs
Halnpsi>KeHUsl Ha AUCIIee
Bo3moKHasi npuYnHa JenicTBUs
HeBepHasi cxeMa MOAKJIIOYeHHUs | YO6eJUTbCA B IPaBUJIbHOCTH
HarpyskH, 06pbIB Harpy3KH NO/KJIIOYEHHUS U OTCYTCTBUSA
06pbIBa HarpysKu
TpebyeTcsa HacTpoiika nokasaHui | OTKJYUTH 3alUTy PyHKIMel FO5,
HalnpshKeHUs NPOU3BECTU MOACTPOUKY
om13 HeT U3MepeHUs peryJiMpoBOYHBIMU pe3UCTOPaMHU

UBbIx!

Ha 11ate A6 B COOTBETCTBUH C
nyHKToM 3.17B)

O6pBIB B UBMEPUTENLHOH 1IENMHU

Y6enuThbcs B NOAK/II0OYEHHOM
COCTOSIHMY IIPOBO/IOB, Pa3beMOB
HWKHeH r1aThbl A6

HapyimeHnue KOHTAaKTa
MEXIJIATHBIX Pa3beMOB MEXAY
maataMu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pasbeMax, npu HeO6XO,ELI/IMOCTI/I
IPOYHCTHUTDb

BHYTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxHasg npuYnHa

JelicTrBusa

KoManpa “PaboTa” He mocTymaer
Ha peryaTop

[IpoBepUTh MOCTyNJIEHHUE KOMaH/bI
paboTa Ha KOHTAKTaX KJeMMHHKa
ynpaBJIeHUS; ybeAuThCA B
HCIIPAaBHOCTU TyMb6JiepoB “PaboTta”

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

[IpocMoTpeTh 3HauYeHHe OGYHKLHU
F1; npy He06X0AMMOCTH U3MEHUTb
ee 3HaYeHHue.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTh B PEMOHT

HeT omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIKW PaBHO 0%

Bo3mo:KHas npuYnHa JeicTBUsA
HewncnpaBHOCTB nenei | [IpoBeputs 11eJIOCTHOCTb U
yOpaBJeHUs WJIM HX HeBepHOe | NIPaBUJIbHOCTD NO/K/II0YeHUs

MNOoAKJIIDYEHH e

neney ynpaBJieHUs]

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01IEero CUrHajia

[IpocMoTpeTh 3HaueHHe OGYHKLHU
F2; npy Heo6X0AMMOCTH U3MEHUTb
ee 3HaYeHHue.

HEI/ICHpaBHOCTb KHOIIOK HNJIn
BCTPOEHHOTO moTeHuuomMeTpa,
BHYTPEHHAA HEUCIIPABHOCTb

OTnpaBUTh B PEMOHT

HeT omn6ok

PerynsiTop mnepexoguT B pPEXUM

“PaboTa”, cHUrHaa ympaBJeHHUs

MNPpUCYTCTBYET W HU3MEHAETCA, HAarpy3ka IMNOAKJ/JII0OY€Hd, HO Ha BbIXOJE

HalpAXeHHd HET

Bo3MmoxHag npuYrHa

JeiicrBusa

HeuncnpaBHBI TUPUCTOPEI

[TpoBepuUTh
TUPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

HeT omn6ok

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

Bo3MmoxHag npuYMHa

JeiicrBusa
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He mopaHo BcmoMoraTesibHOeE
nutanue 220 B

Bxirwouyuts aBTOMaT QF1,
NPOBEPUTh HAJUYHE HaNPSKEHUs
220 B Ha KoHTaKTax aBToMaTta QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIIoUeHue”

OTxKaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTh B PEMOHT

HeT omn6ok

[Ipy paboTe peryasaTop NepUOAUYECKH “3aBHCcaeT”’, JaHHble Ha
WH/JUKAaTOpe OOHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl yIpaBJEeHHS
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JeicTBUsA
BcnomoraTtesibHOe nuTaHue | [IpoBepbTe ocuuiorpapom
COJIepXKUT MHOTO 1oMeX; | HaIMYhe T1OoMeX M MpOBaJOB B
IepPUOAUYECKH B HEM BO3HHUKAIOT | BCIOMOraTeJbHOM  HalpsiKeHUU.
IPOBaJIbI HanpsbkeHus | [logaTh BcoMoraTeslbHOe NMUTAaHUE

BCJIEICTBHE BKJIIOUEHHUS JAPYroro
o6opymoBaHus (
3JIEKTPO/BUTATENIEH, CBAPOYHBIX
annaparos)

OT JIPYyTOU IMHUU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipy nmopade HampspKeHUs Ha peryJsATOp Ha Harpyske INpPUCYTCTBYeT
Hanpsi>KeHUe, XO0Ts KoMaH/la “Pa6oTa” He moJjaHa, peryJssiTop HaXOUTCs

B pexxuMe “'oToBHOCTB”

Bo3mo:KHas npuYnHa JeicTBUsA

- KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL” THPHUCTOP

THUPHUCTOpA
HemepHoe NOJIK/IF0UeHUe | YoeauTcsa B PaBUJIbHOCTHU
Harpy3ku NOJIKJIIOUYEHUs] HArPY3KH

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

11.

11. TexHu4YeCcKoe 06CayKUBAHUE

1 TexHUuYeckOoe 0O6CIYyKHMBaHUe peryjasiTopa NPOU3BOAUTCS He pexe OJHOro pasa B

mecTb MeCALl€eB U BKJIKOYAET B ceos:

A)
B)
B)
r)
)

12,
A)
b)
B)
r)

KOHTPOJIb KpeIllJIeH!s peryJsTopa

KOHTPOJIb 3JIEKTPUYECKUX COeJUHEHUH, TOATKKA BUHTOBbBIX COEJIUHEeHHUM.
yAaJieHue NMbLIU U TPSI3U;

KOHTPOJIb UCTIPABHOCTU BEHTUJISITOPOB;

KOHTPOJIb TEMIIEPATYPHOI'0 PEKUMA PeryasiTopa.

12 MapkupoBKa peryJjaropa

1 Ha kaxAbli1 peryisiTop HaHOCSATCA:

Ha3BaHUE PeryasaTopa;

0603HauYeHUe MUTAIOLET0 HAMPSIP)KEHUS U YaCTOThI;
noTpebJsieMasi MOIIHOCTb;

CTeNeHb 3alUThl KOPIYyCa;

/1) 3aBoAiCKO¥ HOMeED;
E) rog usrotoBJsieHusl.

13.

13 YnakoBKa 6J10Ka

1 YnakoBKa pery/siTopa Npou3BOAUTCS B KAPTOHHYO KOPOOKY MJIM JlepeBSHHbIH SLIUK.
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14 TpaHcnopTUpOBaHHE U XpaHEHUe

14.1 PerysnsaTop XpaHUTb B 3aKpbIThIX MOMEIEHUSAX B KapTOHHBIX KOpPOOKaxX WJIU
JlepeBAHHBIX ALIMKaX PH CIeAYIOLUX YCI0BUAX:

A) TeMnepaTypa okpy:xarwiero Bosayxa -20..+55 C;

B) oTHOCHTebHAs BAAXXHOCTb Bo3/iyxa He 6oJsiee 80 % npu TemnepaTtype 35 C.

Bo3zyx B noMeleHUU He JOJDKEeH COAepkaThb NbLIM, apoB KUC/IOT U ILesoYel, a TakxKe
ra3os, BbI3bIBAIOILUX KOPPO3HIO.

14.2 PeryssgTop B ymaKoBKe TPaHCIOPTUPOBATbH MpU TemiiepaType oT -25 go +55 C u
OTHOCUTEJIbHOM BJIQXKHOCTHU Bo3Ayxa He 6oJsiee 95 % npu Temnepatype 35 C.

14.3 TpaHcnopTUpOBaHHEe [JONyCKaeTCl BCEMHM BHUAAMHU 3aKpPbITOrO TPaHCIOPTA.
TpaHcnopTupoBaHWe  aABUATPAHCIOPTOM  JO/DKHO  TNPOU3BOJUTBHCA B OTAIJIMBAeMbIX

repMeTNu3NpPOBAHHbLIX OTCEKAX.

15 KoMILIEeKTHOCTD

TPM-3-C-P-TIMZI148-H.....cocoreiiee e 1T

PYKOBOJCTBO MO 3KCIIYATALIMHU .vevernveeereerseeensseeeessuens 1T
| E=T0d 1 (0] o AP TP 1wt
L6101 0 N 1T

16 T'apaHTHUIIHbIE 06513aTE/ILCTBA

16.1 TapaHTHUHHBIN CPOK IKCIJIyaTaluu 12 MecsleB CO AHS MPOJAaXKH, MPU COOJIIOAEeHUU
M0JIb30BaTeEJIEM YCJOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHUS, XPAHEHUS U MOHTaXa.

16.2 B ciyyae BbIXOJa peryjsTopa K3 CTpOs B TedyeHHe TAapaHTUHMHOIO CpPOKa IpH
COOJIIOJIEHUH TM0JIb30BaTeJiEM YCJAOBUM 3KCIJIyaTallu¥, TPAaHCIOPTUPOBAHMS, XpPaHEHUS U
MOHTaKa U3TOTOBUTEJIb 00513yeTCsl OCYLeCTBUTD €ro 6eClIaTHbIA PEMOHT UJIM 3aMEHY.

16.3 l'apaHTUIiHbIE 06513aTE/ILCTBA U3TOTOBUTEJISI HE IEUCTBYIOT:

e [Ipu MexaHHYEeCKUX U UHBIX OBPEXKEHUSAX YCTPOUCTBA 110 BUHE OTPEOUTEIS.

e Ha npepoxpanuresu.

e B ciayyae peMOHTa M KOMILIEKTAallMM NOTpPeOUTE/eM YCTPONUCTBA CaMOCTOSITEJNbHO U Y
CTOPOHHUX OpraHU3al Ui 6e3 COoriacoBaHUs C U3TOTOBUTEJIEM.

e B cnyyae usaMeHeHUs KOHCTPYKLUMH YCTPOUCTBA.

e Ha o6opysoBaHue WM €er0 KOMILIEKTYIOIIME, KOTOPbIe 3KCIJIyaTUPOBAJIMCh IPU HApyIIEeHU U
KayecTBa W MoOLHOCTU 3Hepruu corsacHo TI'OCT 13109-97 Ha ajieKTpocHabGXKeHUe, B
aBapUUHBIX YCJOBUSX, WCIOBbITAJU yJapbl MOJIHUM, MOXap WIW JpPYyrhue 3KCTpeMaJibHble
yCJIOBHSL.

16.4 PeMOHT ¥ cepBUC, B TOM 4YHMCJIe TapaHTUMHBIN OCYLIECTBJAETCA Ha MNpeJNpUATHU
WU3TOTOBUTEJIS.

16.5 B ciyyae HE06XOAMMOCTH FrapaHTUUHOIO U NOCTTApaHTUHUHOIO PEMOHTA MPOAYKLUH
MOXKHO 06PaTUThCA M0 a/ipecy, yKazaHHOMY caliTe KoMmaHuu: https://zvezda-el.ru/
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS

TPM-3-C-P-NMNA148-H
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Pucynok Al Cxema no/iK/il04eHHs] HAarpy3KH — “3Be3/a” ¢ pabouel HEUTpaIblo
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IIpunoxenue b Cxema packiaroyenuda [IU/1-peryaaropa

K12B -=
K X1:3 nnatbl ynpasnexHus

(ynpaeneHue dasoin A)

K X2:3 nnatbl ynpaBieHns
(ynpaeneHue dason B)

K X3:3 nnatbl ynpasneHus
( ynpaBneHue ¢asoi C)

L

’ kK QF2

N

» ~220B, 50Ty

TPM148-Lll11.U

1 |Bbixog 5-1 58
2 |Bbixog 5-2 57
3 |Bbixoa 5-3 56
4 |Bbixog 6-1 55
5 |[Bbixoa 6-2 54
6 |Bbixon 6-3 53
7 52
8 51
9 |Bbixoa 7-1 50
10 |Bbixop 7-2 49
11 |Bbixog 7-3 48
12 47
13 Cets | 46
14 Cetb | 45
15 44
16 43
17 42
18 41
19 40
20 39
21 38
22 37
23 36
24 35
25 34
26 33
27 32
28 31
29 30
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Ipunoxxenue B N'aGapuTHbIE U IPHICOEAUHUTETbHBIE Pa3MephI
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Ta6snna Bl 'abapuTHbIE U IPUCOEIUHUTEbHBIE pa3Mepbl, MM
HaunMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPM-3-C-P-I1N/1148-H-40 360 390 | 414 | 560 | 525 | 174 | Boatsl M8 16
TPM-3-C-P-I1M/1148-H-80 360 390 | 414 | 560 | 525 | 174 | Boatsl M8 18
TPM-3-C-P-IIM/1148-H-125 480 516 | 546 | 720 | 680 | 194 | Boatsl M10 24
TPM-3-C-P-ITM/1148-H-160 480 516 | 546 | 720 | 680 | 194 | Boatsl M10 26
TPM-3-C-P-1TM/1148-H-200 560 602 | 638 | 840 | 790 | 194 | boatel M12 33
TPM-3-C-P-I1M/1148-H-250 560 602 | 638 | 840 | 790 | 194 | boatel M12 36
TPM-3-C-P-IIM/1148-H-315 660 702 | 738 | 940 | 890 | 222 | boartet M12 48
TPM-3-C-P-11M/1148-H-400 760 802 | 838 | 1000 | 950 | 222 | Boatel M12 50
TPM-3-C-P-1TM/1148-H-500 760 802 | 838 | 1000 | 950 | 222 | Boartel M12 55
TPM-3-C-P-1TM/1148-H-630 760 802 | 838 | 1000 | 950 | 222 | Boartel M12 60
TPM-3-C-P-1TM/1148-H-800 760 802 | 838 | 1000 | 950 | 222 | Boatel M12 64
TPM-3-C-P-11M/1148-H-1000* 760 802 | 838 | 1300 | 1250 | 282 | Boatel M12 75
TPM-3-C-P-11M/1148-H-1250* 760 802 | 838 | 1300 | 1250 | 282 | Boatel M12 85
TPM-3-C-P-IIM/1148-H-1600 HanosibHblM mikad 1600x800x400 120
TPM-3-C-P-1IM/1148-H-2000 HanosabHbli mikad 1800x1200x600 200
TPM-3-C-P-111M/1148-H-2500 Hanosabnbli mikad 2000x1400x600 230
TPM-3-C-P-1TM/]148-H-3000 Hanosabubii mkad 2000x1400x600 260

* MOXeT ObITh U3roTORBJIeH B Kady 1320x800x300 mm P31
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