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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalldh UM OO6CAyKMBaHUS OJHOPA3HOTO THUPUCTOPHOIO peryJsTopa
MOILIHOCTU C (YHKIHEH CcTabuau3alud, UMeHyeMoro jnajee mo Tekcty “TPM-1-C-ITW/J107
“perynsiTop” uam “ycTpoucTBo”.

1. Ha3HauyeHUe

1.1 PerynsiTop npefHasHadeH JJis peryJMpOBaHUsA NepeMeHHOro HallpsKeHHS B CeTAX
220/380 B 50 I';, Ha aKTUBHOW W aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJaMHu:

A) $a30BbIM, TO eCTh U3BMEHEHUEM YTJIa 33/I€P>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTon0M npomnycka Nepuo/ioB.

PerynaTtop Hesb3d HWCNOJNb30BaThb /I 3JEeKTPONUTAHUA NPUOOPOB, COZAEpKALUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyZoBaHHe U T.A.). JTO MOXXeT NPUBECTU K BBIXOAY U3 CTPOsl KaK peryjadaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpy3ska K pery/asaTopy nNoAkJ/Jr4aeTcs o oJHOpa3HOU cxeMe.

1.3 PeryssiTop MOXXeT NPUMEHSATbHCS KakK JJisl PyYHOr0 ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHa3HayeHbl KHONKHM U IepeMeHHbIM pe3nuCTOp Ha
nepefHel mnaHeau 1mKada, TaK M [JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTtHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

KoMaHay pa3pelienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHasa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJSeTCS MyTeM
NpOrpaMMHPOBAHUSI.

1.4 PerynATop sABJAeTCd MHUKPONPOLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.6 PerysnsTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHWHE 3a/alolero
CUTHaJla, TOKaxX Harpy3kKH, peXMMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLLIKOOK.

1.7 PeryniaTop MMeeT LIMPOKUN KOMIJIEKC 3AIUT U aBTOJUATHOCTUKH, 00eCTeYnBAIIIUX
HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTENA
0 BO3HHUKAKIIUX HEUCITPABHOCTSX U UX YIPEXK/JeHHUE.
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1.8 Bcrpoennbin [IU/l-perysndarop 1mo3BoJiseT HeIoCpeACTBEHHO  YIpPaBJATH
TeMIepaTypoH, TEMIIOM HarpeBa U OXJaXJeHHWd o0O0beKTa MNyTeM BO3JeUCTBUA Ha
ynpaBJsdIUU BxoA peryadaropa. [IH/l-perysnaTop MoxKeT ynpaB/iATbCA MeCTHO C NaHEJH
yIpaBJieHUs WU yJjaJleHHO 1o npoTokoJy ModBus.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Tabsuna 2.1 - Texuuueckue xapakrtepuctuku TPM-1-C-ITUJ10

KosinuectBo ¢as 1
CeTb 198-242 B, 342/418 B, 50 I'y
Cxema NOJKJIYEHHUS HArPY3KH opHodasHas
Hasinuue BCTpOEHHOI0 aBTOMaTU4eCKOIo Her
BBIKJIIOYaTeJ I
Hasimyre KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja
Cnoco6bl peryJiMpoBaHHsi MOUIHOCTH ®a30BbIH, NPONYCKOM NEPHUO/IOB
BCHOMOFaTeJIb;II?SaI;I;I]'I(:{I-II/II/;e AJIS1 CUCTEMBbI 198-242 B 50 I’y
MouHOCTh NOTpe6IeHUSA CUCTEMBI 20 BA
ylpaBJeHus

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

HoMuHAJIBHEIN TOK HArPY3KH 1000, 1250, 1600, 2000, 2500, 3000

Peryvpyroumn 3jieMeHT Tupucrtop

Tun cucTeMbl ynpaBJieHUs MukponpoueccopHas

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH

CurHas ynpaBJieHUs o
IlepeMeHHbIN pe3UCTOp, KHOIIKH aHeJU

ynpaBJieHUs
0-10 B / 20 kOm
Bxoj ynpaB/ieHUs / BXOJJHOE CONPOTUBJIEHHE 0-20 MA /91 Om
4-20 MA /91 Om
[I1aBHBIN BbIX0O/, HA 3a[JaHHYI0 MOLIHOCTb 0..25 cek
MnanKawus H(I/I,E[KO-KpI/ICTaJIJII/I:{eCKI/If/'I WHAWKATOp 32-
CUMBOJIbHBIH, 2 CBETOAHUOA
3 nporpamMMupyeMsbix pesie 220 B 5 A.
JlonoJIHUTE/IbHBIE KOHTAKThI BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,
“I'oTOBHOCTB"
Tun [IU/]-perysigaTopa TPM10-1I11.Y2.UP.RS
KosinyecTBO KaHasnoB usmepenus [IU/1- 1
peryJssitopa
KHonkam¥u c JiM1ieBo aHes Iy NPU6GOPOB UIH
Yupassienue [IU/l-perysigaTopom yaasieHHo 1o uHTepdeiicy RS-485( nmpoToko

Modbus)

KopoTkoe 3aMbIKaHHEe B HAarpy3Ke
[leperpy3ka TUPUCTOPOB

[leperpes pajuaTopa

KoHTpOJIb NOIK/II0YEeHUST HATPY3KH
KopoTkoe 3aMbIKaHHe TUPUCTOPOB
KoHTpoJib HAIMYHS HANPSXKEHUS] CETU

3amuTHbIe QYHKIUU

Ul WD e
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[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE
CpeAHEKBaJJpaTUYHOE 3HAYEHHE)

[=1,51Iu - 10 cek, I=1,25 Iu - 30 cek, [=1,1 Iu -
1 MuH

[Topor cpabaTbeiBaHUs 3aLUMThl OT KOPOTKOTO
3aMblKaHUsI( aMIIMTYHOE 3HaYeHUe)

[ >=3Iun

TouHOCTB cTabUIU3aALUU IEWCTBYIOIIUX
CpeJHEKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX

Hanpspkenue u Tok - 2% UH, [H
MOLIHOCTb, KBaApaT HanpskeHUs - 4% PH,

napamMeTpoB UH"2
Bpems cTabuin3aluu TOKa, HapsXKeHUs,
MOIIIHOCTH, KBa/JIpaTa HaNps>KeHUs IPU CKayKe 2 3 cex
Hanps»KeHHUs CeTH WM Harpy3ku Ha 10% B
pexxuMe cTabUIN3aLUU
CTeneHb 3alHUIIeHHOCTHU P41
OxyaxkieHue IPUHYAUTEJIbHOE
0.40C

TeMmnepaTypa okpy:Karwol1ei cpe/ibl

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJieHcaTa ( Cyxoe NOMeleHHe)

H3onauus

2,5 kB Mexay maccy, CUJI0BOH 1eNbI0 U
YOPaBJISIOUMMHU IeNsIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok 3KkcmyaTayuu

He menee 10 JsieT

['apaHTug

12 mecs1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onIus, TpedbyeTcsd Ao1. miaTta RS-485

2.2 PerynaTop npefHa3HaveH /i 9KCIJIyaTalluKY B C1ey0OLIUX YCI0BUAX:
A) 3aKpbIThble B3pblBO6e30IacHble NOMeLleHNs 6e3 arpecCMBHBIX 1apOB U I'a30B;

B) Temnepartypa okpyxatouero Bo3ayxa ot 0 go +40 C;
B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcalur

BJIaru;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;
1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBHE BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4ed U APYTUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHyYTpeHHee YCTPOUCTBO.

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.

BHyTpu 1mikada pa3MeniarTcs:

A) xknemMmHukHU XT1 u XT2

B) TUpUCTOpHBIN MOAYJIb;

B) paauaTop oxsaxKaeHUs;

[') myaThl cUCTeMbI yIpaBJIeHUS;

/1) aBTOMaTHuyeckui Bbikao4YaTe b QF1 3alUThl Lienel ynpaBJieHUs;
E) naTyuk Toka

Ha 60koBoO# nmaHe u u_ucad)a HaXOAHTCA KJieMMa 3a3€MJIEHHU .

B KkadecTBe peryJupymwuiero 3JjieMeHTa B YCTPOMCTBE HCIOJb3yeTCsd TUPUCTOPHBIN
MO/AYJib, KOTOPBIX COAEP>KUT JBa TUPUCTOPA, COeJMHEHHBIX 10 BCTPEYHO-NapaJlJieJIbHOU CXeEME.
[lutarouiee HamnpsikeHHWe MOAKJIKYAETCA K KOHTaKTaM kijeMMHUMKa XT1, menu Harpysku -
KOHTakKTaM kKyieMMHHUKa XT2. Ha suueBod mnaHesd pa3MelleHbl 3JIeMEeHTbl WHAUKALUU U
ynpaBsieHUs. BHelllHHe MpoBoJa W KabeJsu Uil MOAKJIYEeHHUs HaNpsDKeHUs CeTH, Harpy3Kd U
1eneu ynpapjeHus BBOASATCS B IKad C HUKHEN CTOPOHBI. llenu ynpaBJjieHUsI U CUTHAJIU3aluU
NOJAK/II0YATCA K KJIeMMHUKaM X1 1 X4 COOTBETCTBEHHO Ha IJ1aTe yIpaBJeHHUs.
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PexxuMbl pabOoTEhL

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/iiTop BBbINOJHEH B BUJEe MeTa/lJIMYecKoro HaBecHoro mkada. Ha
nepejiHel aHeJ M UMEIOTCA OpraHbl YIIpaBJeHUs U UHAUKALUY, IepeyrceHHble B Tabuune 3.2
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Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeH!sl ¥ MHAUMKALUKY peryasTopa

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 HazHayeHMe KJIeMM KJeMMHbIX K000k XT1, XT2, X1 u X4 npuBeneHo B Tabsulle 3.3.
KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 A Jnsi coenHeHus ¢ ¢a30i CUIOBOr0 HANPsHKeHHUsI

XT1 9 N/B Jlnsi coeuHeHus co BTOpou pa30oil CUJI0BOTO HaNpsiPKeHUs
WU HYJIEM

XT1 3 L1 Jlnsi coefiHEHMS C HArPy3KOH

XT1 4 L2 Jlisl coefliHEHUS C HArpy3KoH

X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B

X1 3 lynp s mofauu aHasoroBoro curiaza 0(4)..20 MA

X1 4 Rymp Jns noAK/I04YeHUS CpeJHEr0 BbIBO/J|A BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6mui fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl

X1 6 Ay Jl1d o a4y CUrHasia JYCTaHIMOHHOIO yIIpaBJIeHUs

X1 7 GND 061mui

X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje

X4 2 p1

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

X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje

X4 5 O6uMit | O6UMM KOHTAKT 2-T0 NPOrpaMMHUpPyeMOro peJie
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P2
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
peJie
X4 7 HP P3 HopMasibHO-pa30MKHYTBIM KOHTAKT 3-TO

IPOTrpaMMHUPYEMOTO peJie

O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHUpyeMoro peJje

X4 8 p3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Bbi6op crnoco6a noja4y KoMaH/

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

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmbJepa B mnoJjiokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsoAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHsS] OCYLLeCTBJISETCS
nporpaMmMupoBaHueM GyHKuu F1( cM. myHKT 7).

Takxe koman/bl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl 0 uHTEepdelicy RS-485, eciu
F1=2.

3.6 Bbi6op 3a/1a10111ero CUrHaJia
YnpaBsisiTb ypPOBHEM BBIXOJAHOTO HANpPSDKEHUS pEryJsTopa MOXHO MECTHO WJIHU

JUCTAaHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHWe KHONKH “>" yBeJMYHMBAET 3HAUYEHHE
3a/1a101ero CUTHaJ/Ia, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAaYEeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KayeCcTBe VIPAaBJAKIIUX CUTHAJI0B MOTYT
NPUMEHSThCS:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) crangapTHbIN aHa/0roBbid curHad 0..20 MA;

B) cranZapTHBIN CUTHA/I aHAI0TOBbIH 4...20 MA.

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajiaHusl oTobpakaeTcs
Ha JlUCIiee B MpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJ/IM3allMM TOKa CUTHaJ 3a/laHus OTOOpaXkaeTcs B aMmIlepax, HanpuMmep [3=28 A, B pexxume
CTabU/IM3alMU HamnpsDKeHUs - B BoJibTax, Hampumep, U3=150 B, B pexuMe cTabuiusanuu
MOLIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexxvume B cTabUIM3alMU KBa/[paTa HaNpPsKeHHUS —
B BeJiIMYMHAxX BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

Takxe curHas 3ajlaHusl MOXKeT ObITh U3MeHeH o uHTtepdeiicy RS-485, eciu F2=6.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[ToBeeHre peryssiTopa Mocje MpoBaja CUJIOBOTO MJIM BCIOMOTAaTeJbHOTO HaNpsiKEHUs
omnpezenseTcss 3HAayeHWeM (QYHKUMM [OBTOPHOTO BKJIYeHHss F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).
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Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpsXKeHUs JIJINJICS MeHee IBYX CEKYH/I, TO BbIXO/IHOE HaNpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle IBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.

Ecim F3=1, To aBTOMaTHh4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0Jiblle JBYX CEKYH/, — TO IPU HAJIUYUMU KOMaH/bl “PaboTa” Ha guciee
MHAMLUPYETCS cooblieHre 06 ouMbke. B TakoM MoJIOKEHUU PeryJssiTop 3a6JOKMPOBAH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, moce
4yero peryJsiTop nepeijeT B pexxuM “'oTOBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

'}
Haﬂpﬂ}KEHHE cetTn
- T
Komanga “Pabota”
- T
BeixogHoe Hanpaxenwe, F3=0
-
BeixogHoe HanpaxeHwne, F3=1
- T
Pucynok 3.2 [[pumenenue pyHkuuu F3
3.8 Bbi6o HKIWH IPOTrPaMMUPYEMBIX peJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHS BbIBeJleHbl KOHTAaKThl Tpex
NporpaMMHpyeMMbIX peJie. B 3aBUCHMOCTH OT 3HaYeHUM PyHKUUN F4-F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIM BbIMOJHATH QYHKIHUI0 CHTHAJIN3aTOpa CJeAYIOLHUX COOBITUM:

A) Perynsatop HaxoAuTcs B pexkuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PaboTa”;

B) Perynsitop HaxoauTcs B pexxuMe “ABapus”.

KoHTakThl IporpaMMUpyeMOro peJjie MOTyT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.9 Bri6op crioco6a peryJMpoBaHust

BbIx0o/lHO€e HalpshKeHUe PeryisiTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
Y MpPOMyCcKOM nepuozioB. bosiee moapo6HO 06a cnocob6a paccMoTpeHbl HHXe. Bbibop crocoba
peryJMpoBaHUs OCYyILeCTBJISIeTCA IporpaMMupoBaHueM GyHKIMU F7( cM. yHKT 7).

3.10 ®a30BbIA METO1 PErYJIUPOBAHUA

BrixogHOe Hampsi>)keHWe peryJupyeTcs 3a CYeT HW3MeHEHHUS BpeMeHM 3aJep KKU
oTtnupaHus T3 cu0BbIX TUPUCTOPOB . PopMa BBIXOJHOI0 HANpsKEHHS MOKa3aHa Ha PHUCYHKe
3.3:

10
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A UH

T3 13 13

PucyHnok 3.3 BbixojHoe Hanpsi»keHue py $pa30BOM criocobe peryupoBaHUs

JlocTonHCTBA MeTo/a:

A) noaxoauT /11 aKTUBHOM U aKTUBHO-UH/AYKTUBHOM Harpysok ( cos ¢ >0,2);

B) nmoaxoAuT [/ peryJMpoBaHUsl TeMIepaTypbl MaJOUHEPIIMOHHBIX HAarpy30K U YPOBHSA
APKOCTH CBeYEeHMUA JIaMIl HAKaJIMBaHUS;

B) no3BoJsisieT yMeHbIIUTb NYCKOBbIE TOKY;

HepocraTku meToa:

A) BHOCUT rapMOHHYeCKHe UCKaKeHUs HalIpSKeHUs CeTH;

b) noTpeb/ieHrEe peaKTUBHON MOUIHOCTH, IOHWXKEHUE COS (P CETH.

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

A Usbix
100%
Max |— — — — — — —
Min |- —  — s s
T
0 -
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% — — — — — — —
CurHan 3apaHua
T
0 B
Komanpa ""PaboTta”
T
0 -

PucyHok 3.4 Pabouuii quk/a npu ¢azoBoM MeTO/ie peryJIMPOBaHUSA

[Tocne mopayr koMmaHAbl “Pabota” B TeuyeHue BpeMeHM THycK BbIXOJHOE HaMpsiKEHUeE
IJIABHO YBeJIMYMBAETCS OT MHUHUMaJIbHOIO 3HaueHUs Min 0 3aJaHHOTO YPOBHSA. ITOT y4acTOK
11



"3Bezna InexktporHnka” https.//zvezda-el.ru/

Has3blBaeTCd MJIaBHbIM NMYCKOM. /lajsiee BbIXOJHOE HalpsXKeHUe U3MEHSeTC B COOTBETCTBUU C
CUTHaAJIOM 33JlaHuA B [Uamna3oHe MexJy 3HadeHUdaMd Min u Max, a 3aTreM nocjie Mnojadu
KoMaH/b! “CTon”, BBIXOJHOE HalpsKeHUe MJIaBHO YMeHbIlaeTcsl B Te4eHHe BpeMeHU TBBIKJ 10
MUHUMAaJIbHOT'O YPOBHSI( [IJIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06eCcTOYHMBAETCH.

3.10.1 [lnaBHBIY OYCK U NIJIaBHOE BBIKJIOYeHUE

[lpyuMeHeHHe QYHKUUK MJIaBHOTO NMyCKAa W BBIK/JIIOYEHUS MO3BOJISIOT MPeOTBPATUTH
CKAUYKU HaNpsiPKeHUsl CeTH, 00yCI0BJIEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3kKu, a TaKXkKe
YMEHBbIIUTh MYCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MycKa U BbIKJIOYEHUS 33jlal0TCS B Ipeiesiax OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10.2 Bpi60p peryiMpyeMoro BbIXOJHOI'0 IapaMeTpa

B kauecTBe peryjMupyeMoro napaMeTpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JIeHCTByIOllee 3HAYeHUe HalpsKeHUs Ha Harpyske NIpsaMO-NIPONOPLUOHAJIBHO CUTHANY
3aZjaHusA( Ipu YCJOBUM, YTO HaNpPsSHKEHHE CeTH CUHYCOMJAJIbHO, HarpysKa JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljessseMass B Harpyske, HeJMUHENHO 3aBUCUT OT
3ajjawolero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BbIXOJIHAasA MOILHOCTb IPU TeX e YCJOBUAX NMPAMO NPONOPLMOHAJbHA CUTHANLY 3aJlaHUA. ITU
3aBUCHMMOCTU TMpPUBEJAEHBI B Tabaule 3.4.

Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS M MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHud

Bb16paHHbIN BBIXOAHOW NapaMeTp

Hanpsixenue, U MoiHocTs, P

CUTHaJI
3afiaHusd, | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 [ 50 | 60 | 70 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 73189 ]95]|100

Peoix, % | 1 4 19 |16 25[36 |49 |64 |81 |100| 10| 20]30 )40 |50]60]70]|80]|90]100

Bbi60p pery/impyeMoro napameTpa oCyLleCTB/SETCSA NyTeM NPOrpaMMUpPOBaHUsA GYHKIIUU
F14 ( cM. nyHKT 7)

3.10.3 HWKHWM ¥ BepXHUU NIpeJieJibl peryJarupoBaHUsA

HxkHUM 1 BepXHUU Npesesibl peryJMpoBaHUsl COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke pabodero uuk/aa 3.4. YcTaHOBKAa 3THUX 3HAaYe€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JlManasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO napameTpa. Ecuawu
YCTAaHOBUTb 3Ha4yeHHe JJis HUWXKHero npegesna paBHbiM 0%, a jus BepxHero - 100%, To
peryJiMpoBaHue 6yZeT peaJU30BAaHO BO BCEM JHana3oHe - OT HyJsd [0 MOJHOTO CETEeBOro
HaNnpsHKEHUS.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHre 3HaYEeHU W HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus [Jijisi $a30BOro MeTo/ja
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.10.4 PexX¥M orpaHvYeHUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe HAa TUPUCTOPBI TaKUM
06pa3oM, YTO6bI TOK Harpy3KH He NpPeBbICUJI 3aJlaHHOe 3HayeHUe. [laHHas QyHKI YA N03BOJISET
TOYHO OTrpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
usberaTb cpabaTbhlBaHUs 3allUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs

12




"3Bezna InexktporHnka” https.//zvezda-el.ru/

BKJIIOYAETCSl ¥ OTKJIIOYAETCs MporpaMMUpoBaHueM ycTaBku F17, a BeJMYMHA MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexxyM cTabuaM3alnuy TOKa

PerynsTop MoXeT pab6oTaTb B pexuMe CTabWIM3allMM TOKa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsdlollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3alUuU
TOKa - 2% OT HOMMHAJIbHOTO TOKa peryJsTopa, BpeMsl CTaOWJM3aLUM TOKA NPHU CKauKe
ceteBoro HamnpspkeHuss Ha 10 % - 2.3 cek. Curhasa 3aZjlaHusi oTOOpakaeTcs B aMIlepax,
Hanpumep [3 =27 A. OyHKIMSA BKJIOYAETCA U OTKJIIOYAETCs NIpOorpaMMHUpPOBaHMEM yCcTaBKU F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCUMaJIbHOT'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.10.6 PexxuM orpaHuYeHUd HANPAKEHUA

PerynsaTop mMoxeT paboTaTh B peXXUMe OTpaHUYEHHSl HANpSKeHUs, B KOTOPOM CHUCTeMa
ynpaB/ieHUs] aBTOMaTU4YeCKHM H3MeHsIeT yIpaBJsiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOObI BbIXOJHOE HaNpsihKeHHEe Ha Harpyske He MPEBBICMJIO 33JJaHHOe 3HAauyeHHe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHueM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOTO Hanpsi>keHus 3aaeTcs ycraBkoi F20( cM. myHKT 7).

3.10.7 Pex<yM cTabUJIM3aLUU HAPSXKEHUS

Perysatop MoxeT paboTaTb B peXHMe CTaOMJIM3alMd HalPsSXKeHUsl, B KOTOPOM CHUCTeMa
yIpaB/eHWs aBTOMAaTHU4YeCKH HU3MEHsIeT YIpaBJsioliiee BO3JEWCTBHE HAa THUPUCTOPbl TaKUM
o6pa3oM, 4yTO6GbI MOJJEpPKMBATh HANpPSPKEHUE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTB
cTabuan3al My HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNps)KeHUs CeTH, BpeMs CTabuIN3aluu
IpU CKauKe ceTeBOro HampspkeHHs Ha 10 % - 2.3 cek. CurHan 3afaHud OoTOOpaXkaeTcsd B
BoJIbTax, HanpuMep U3 = 150 B. PyHk1usa BK/IOYaeTCa M OTKJIHOYAETCA POrpaMMUPOBaHUEM
yctaBku F17, a BeJlMYMHA MMHUMAJIbHOTO M MaKCUMaJIbHOTO HaNpsi>KeHUH 3a/jaeTcsl yCTaBKaMU
F19 u F20( cM. nyHKT 7).

3.10.8 PexxyM orpaHUYeHHs MOLIHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4YTOOBI BBIXOJHAs MOIIHOCTb B Harpy3ke He IIpeBbICWJA 3aJJaHHOe 3Ha4deHHUe..
OyHKIMA BKJIOYAETCA U OTKJ/IKOYAEeTCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOW MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.10.9 PexyM cTabuJIM3al MU MOIIHOCTHU

PerynsTop MoxeT paboTaTh B pexXuUMe CTAaOUJIM3ALMU MOLIHOCTH, B KOTOPOM CHUCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
o6pa3oM, 4YTOObl NOAJEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YypoBHe. To4yHOCTb
CTabUIM3alMU MOUIHOCTH — 4% OT HOMUHAJIbHOU MOIIHOCTH PETyJsaTopa, BpeMs CTabUJIU3aluu
IIpU CKauyKe ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHas 3ajaHus OoTOOpa)kaeTcs B
KWjaoBaTTax, HamnpuMmep P3 = 10,0 «kBr. @yHKIMSA BKJ/IOYAETC U OTKJIIOYAeTCs
nporpaMMypoBaHueM ycTaBku F17, a BeJiMuMHAa MUHUMaJbHOW WU MAaKCHMMaJIbHOM MOIIHOCTEN
3aaaeTcs yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.10.10 PexxyM cTabuIM3alMU KBaIpaTa HanpsiXKeHUs
PerynsTop MoxeT paboTaTh B pekMMe CTabUIM3allMUi KBaJipaTa HaNpsHKEHUs], B KOTOPOM

cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHsleT yNpaBJsiollee BO3JeNCTBHe HAa THUPUCTOPHI
TaKUM 00pa3oM, 4YTOObl NOAJEPKUBATh HaNpshKeHUMe Ha Harpyske Ha 3a/laHHOM YpOBHe.
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ToyHOCTh cTabuaM3aLUM KBaJpaTa HanpskeHUsa - 2% OT HOMMHaJIBHOTO KBaJpaTa
HaNpsKeHUs CeTU, BpeMs CTabUJIM3alMU NPU CKAuyKe CETEBOTO HAMpsKeHUS UM HAarpy3Kd Ha
10% - 2..3 cek. CurHazn 3aZjlaHusi OTOOpaXkaeTcsl B BUJie MPOU3Be/leHHs BOJIbT, Hanpumep Us =
10000 B*B. ®yHkuusA BKJIKYAETCS M OTKJOYAETCS NMporpaMMuUpoBaHueM ycTraBku F17, a
BeJIMYMHA MMHUMaJBbHOTO W MaKCHMMaJIbHOTO KBaJpaTa Hanps»KeHWM 3aZjaeTcd yctaBkamu F31
u F32( cm. nyHKT 7).

3.11 YcTaHOBKA CKOPOCTH OTPAaHUYEHUS U CTAOUJIU3ALUU
B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabUIM3alUH(

orpaHuYeHMs) 3aJaHHbIX BeJWYMUH. [lnag atoro uMmeerca ¢yHkuus F18, koTtopasd MoxeT
NPUHHAMATh 3HAYEeHHUH:

- 0 - MmegsieHHasA. CKOpOCTb CTaOMJIM3aL UM UM OTPaHUYEHUS MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3alUM. TOYHOCTb CTAaOU/IM3ALUU
HanpshKeHUs WM Toka - 1% OT HOMHUHAJIbHOTO HaNpsXKeHUs CeTH, BpeMs CTabuJIU3aluu NpHU
CKayKe CeTeBOro HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHaa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpejAHsAsd, NPU 3ITOM
JlOCTUraeTcsl CpesHsAs TOYHOCTb CTAOU/IM3alMU. TOYHOCTb CTAOMJIM3ALUM HANPSXKEHUA WU
TOKa - 2-3% OT HOMHMHAJIbHOTO HaNps>XKeHHUsl CETH, BpeMsl CTabUIN3al MU IPU CKayKe CeTeBOro
Hanpsi>KeHus1 WU Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpast. CKOpOCTh cTabUIM3Al UM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kad. TOYHOCTb CTAaOW/IM3alMM HanpsbKeHUss WJIM Toka - 3-5% oT
HOMMHA/ILHOTO HaNpshKeHUS CeTH, BpeMs CTAaOW/IM3allMuUd NMPU CKayKe CeTeBOr0 HampshKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rub6kad. CKOpOCTb CTabWIM3allMM BBICOKAasd MNpPU 6GOJBLIOM OTK/JIOHEHUH
CTabUIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabUJIN3UPYeMON BeJMYMHBbl K 3aJaHuio. Takod BHJ, CTabUIM3aLMU MOXET OKa3aTbCs
NOAXOJALLEN /I HeJIMHEMHOW Harpy3KH.

3.12 MeToz nponycka NepruoJioB
MoiHoCTb, BbljesisieMasi B Harpy3ke, peryJiMpyeTcsl 3a CieT U3MeHEeHUs 4ucJia NePUo0B

CETEeBOr0 HaNpsDKeHUs, B Te4yeHHe KOTOPbIX OTKPbITbl THUPUCTOPbL. PopMa BBIXOJHOTO
HanpshKeHUs NpUBesieHa Ha pUCYHKe 3.5

LA
VU

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

JlocTouHCcTBa MeTo1a:

A) He BHOCUT rapMOHHUYECKHE UCKAXKEHUSI B CETh;

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

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

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

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

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

HpI/I HUCIIOJIb30OBAHUHW 3TOIr0 MeETOJAa MOIIHOCTBL, BbliAeJ/ideMad B Harpy3ke, MNIpAMO-
IIponopnuoHa/JibHa B€JINYNHE CUTHaJia 3aidHUA.

Pabouyuii UK/ IpeACTaBJeH HUXKe Ha pUCyHKe 3.6:

A PBbix
100%
Max
Min
T
0 B
TexHoNnorM4eckuin LnKn
B e
100% pb— — — — — — —
CwrHan 3agaHua
T
0 -
Komanpa “"Pabota”
T
0 B

PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU METO/0OM MPOMycKa eEPHUOI0B

[Tocne mogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTHMYECKOTO LIMKJa BbIXOAHAas
MOIIIHOCTb, BblZleJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUSI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcsl HA JUCIIee B IpolieHTax, HanpuMep P3=55%.
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3.12.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMpPOBaHUdA
Bpemsa 1njuk/a peryJiipoBaHUsl MOKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10
CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.12.2 HuxHHe U BepXHHUe NpeJieibl peryJiMpoBaHud
HuwxHul 1 BepxHUU npejesbl peryJUpoBaHUsI COOTBETCTBYIOT 3HaYeHUsAM Min u Max Ha

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

JlMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.

3.12.3 PexXyM orpaHUYeHHs MOLHOCTHU

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

3.12.4 PexxyM cTabUaM3a[MU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIU3ALMU MOLIHOCTH, B KOTOPOM CHUCTeMa

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

3.13 Bbi60op THIA HArPY30K

PerynsiTop MMeeT BO3MOXXHOCTH BbIGOpA THIA HAarpy3Kd — aKTUBHOW WJIM aKTUBHO-
MHAYKTUBHOU. BbI160D ocyliecTBsieTc nporpaMMupoBaHueM ¢yHKUUK F8( cM. myHKT 7)

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

- npu ¢paszoBoM cniocobe ynpasseHus( F7=0) peryasaTop caBuraet MMNyJibChl yIpaBJeHUs
TUPUCTOPAMU OTHOCUTEJbHO MOMEHTa I[lepexoJa 4Yepe3 HOJIb CeTEeBOT0 HamNpshKeHUs
omnpeJieJIeHHbIM 00pa3oM, 4YTOObl ONTHUMHU3UPOBATh PErYJUPOBOYHYIO XapPAaKTEPUCTHUKY IO/
AKTUBHO-UHAYKTUBHYIO Harpy3ky. PeKoMeHJyeTCs yCTaHaBJUBAaThb 3TOT PEXUM INpHU
NOJK/II0YEHUU Harpysku c koapduunueHToM MouiHocTy MeHee 0,8, Hanpumep TpaHcpopmaTop
Ha X0JIOCTOM XO/1y, 3JIEKTPO/JIBUraTeH U T.I. EC/iM ’Ke Harpyska — akTUBHasl, HO OJK/II0YeHa BO
BTOPHUYHYI0 OOMOTKY TpaHcpopmaTopa, TO yalle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOM( cos ¢u >=0,9), mosToMy BbIGOP peKMMa aKTUBHO-UHAYKTUBHON Harpy3Ku He
TpebyeTcsl.

- Ipu peryaupoBaHuM mnponyckoM nepuogoB( F7=1) pexuM aKTHBHO-UHAYKTHUBHOH
Harpy3kd peKOMeHJyeTCs yCTAHABJWBATb B CJydae TMOJKJKYEHHUS HArpy3ku dYepes
TpaHcdopmaTtop. B aToM ciayyae npu F8=1 perynsiTop cHayasa MJIaBHO B TeYeHHE CEKYH/|bl
yBeJIMYMBAeT HaMNpshKeHUe OT HyJs [0 MOJIHOIO CETEeBOro, Mmocje 4ero yxe COOCTBEHHO U
HAUUHAETCSd peryJupoBaHUe MPOIMYCKOM IMEePUOJOB. 3a CYeT IJIABHOTO CTapTa Y/AaeTcs
n36exxaTb 6POCKOB TOKAa HAMarHM4YMBaHUSA TpaHcPopMaTopa, BCIlJIECKA CETEBOTO HaNpPsKeHHs,
cpabaTbhIBaHUS 3aLUTHI OT KOPOTKOI'0 3aMbIKaHHUSI.

3.14 3anuch B IaMATh 3aBOJCKUX HACTPOEK.
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Perynsatop umeet cneyuanbayo GyHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOW 3Ha4YeHUsl paBHOro 1, Bce moJsib30BaTe/JbCKUE YCTAaHOBKU CTHUPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCS 3aBOJCKUeE 3HaYeHUsI PYHKLIUH.

3.15 3amuThl

B perysnsiTope peasiM30BaHbl C/ey0lI1e BUJbI 3aIUT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3alMTa peasnu3yeTcs MyTeM ObICTPOH 06pabOTKU MUKPOIPOLLECCOPOM CUTHAJIOB, MOCTYMALIUX
OT JATYMKOB TOKA. [Ipy mpeBbIllIeHUY MTHOBEHHOT'0 TOKAa 3HaYeHUs 3*IHOM NMPOUCXOAUT CHATHE
yOpaBJSOLMX HMIYJbCOB C THPUCTOPOB, a Ha JHCIlJiee OTOOpaXkaeTCsl COOTBETCTBYIOLEe
COOOIIeHHeE.

B) 3amMTa OT Tneperpy3kd THPUCTOPOB TMpeJlHA3HAYeHA /i1  COXpPAHEHHUs
paboTOCIOCOOGHOCTH THUPUCTOPOB NpPU JJUTEJbHON Ieperpyske TOKOM, IpeBbIIAOLIEM
HOMHMHA/IbHOE 3HAauyeHHe TOKa peryssatopa. MHUKpONPOILECCOp HeNpepblBHO HU3MepsieT TOKHU
Harpy3Ky U HaKalJIMBAaeT 3HaYeHHe BpeMsI-TOKOBOI'0 MHTerpaja U CPaBHHUBAET €ro C YCTABKOH,
IpY NMPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPaBJeHUsl C TUPUCTOPOB U OTOOpaXKaeT Ha
JAucmiiee coobiuieHue. Paborta peryssgTopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

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

B) 3amwuTa OoT meperpeBa pajuaTopa 06ecneYyrBaeTCs BCTPOEHHbIM TeMIlepaTypHbIM
JIATYUKOM, KOTOPBIA HeNpepbhIBHO OMNpalIMBaeTCs MHUKpoIlpoleccopoM. [IpenesbHast
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
OJIOKUpYyeTCs [0 OXJaXKJeHUs pajauatopa Ao TeMmmepatrypbl 60 C, mocje 4ero peryJsTop
nepexoAuT pexuM “'0TOBHOCTBL”, ec/iv moAaHa komaHza “Cromn”.

[') KoHTposib MOAKJIIOYEHUSI HArpy3KU U TECTUPOBAHHE TUPUCTOPOB Ha BHYTPEHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSETCS CHCTEMOM ympaBJjieHUsI B pexrMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

/1) KOHTpOJIb HANpPSDKEHUS CUJIOBOM CETU OCYIEeCTBJSIETCS 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaTbIBaeT B C/Iyyae OTCYTCTBUS NUTAIOLIEr0 HAMPSKEHUS.

E) 3ammuTa oOT BHyTpeHHel HeucnpaBHocTd “Owm5 HeT cBsA3M Mexay miatamu”
bUKcUpyeTCs MpU OTCYTCTBUU OOMeHa JAaHHBIMU MeX[y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

2K) 3auTa OT HeMCIPABHOCTH 1€MW U3MepeHUsT HaNpshKeHUsI CpabaThIBAET, €CJIM CUCTEMA
yIpaBJieHUs] U3MepsieT 3aBe/[OMO HeBepHbIe 3HAaUYeHHS BbIXOJHOT'0 HAaNPsXKEHU . 3al[UTa MOXKET
OBbITh OTKJII0YeHa ¢yHKIMed FO5( cM. myHKT 7).

3.16 HacTpouiku

B perysisaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlng usaMeHeHHe nopora cpabaTbhlBaHUs 3aLIMThl OT KOPOTKOTO 3aMbIKaHUsI B BEpXHel
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxaminepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpUSTUH U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*IH,
rAe [H - HOMUHa/IBHBIN TOK peryJsaTopa. B ileBoM BepXxHeM yrJy 3TOU e MJaThl UMEIOTCS JIBe
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [OJDKHO
COOTBETCTBOBAThb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HaNpshKeHUe onpejeisieT
TOK cpabaTbiBaHUs 3aluThl o K3. BesnurnHa Toka cpabaTbiBaHUS NPSIMO-MPONOPLMOHAIBHO
HaNpsPKEHUI 3TOM  ycTaBKU. [Ilpy  He06XOJUMOCTHM  YBEJHWYUTb UYYBCTBUTEJNBHOCTh
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cpabaTblBaHUS HYXXHO 3TO HampsihkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IpyHUMasa pelleHHe 0 HEOOXOAUMOCTH U3MEHEeHHUs] HaCTPOMKM 3alUThbl OT KOPOTKOTO
3aMbIKaHMUS, CJlelyeT IPUHUMaTh BO BHUMaHUe:

- ecJM JpKaMIlep CHAT, HU OJHO M3 MOoJIoKeHUH J1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaerT;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. DTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOH
3aBOJICKOM HaCTpoOWKe 3allUThl, MOTOMY 4YTO 3aljUTa cpabaTbiBaeT MO aMIJIUTYLHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywlLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIUIUTyAHOe 3HaueHUe Toka( nuk-dakrop). [lonbiTKa 3arpy6yUTh MM MOJHOCTBIO OTKIKOYUTD
3amuTy oT K3 MoxeT mpuBeCTH K BBIXOJYy THPUCTOPOB U3 CTPOS - BeJb OHHU JONYCKAIOT
HEKOTOpoe IpeJieibHOe 3HaYeHWe MIHOBEHHOTO TOKa, a 3aBOJCKad HaCTpOMKa Kak pas
npejaycMaTpUBaeT cpabaTbiBaHUe 3aLUThI [/ HENPEBBIIIEHUS 3TOT0 Npe/ie/IbHO-A0NyCTUMOT0
3HayeHUs. B 3TOM ciiyyae M3roToBUTeJ/Ib UMeeT NPaBO OTKa3aTh B O6eCHJIaTHOM rapaHTUHHOM
006CTY>KUBaHUU.

b) llokasaHus JaTyMKa TOoKa. B ciydae, eciiv TOK, U3MepeHHbIA GpaKTUUYECKH, PACXOJAUTCS C
JlaHHBbIMH, 0TOOpakaeMbIMU Ha JMCIlJIee, MOKHO POMU3BECTH UX MOJCTPOUKY. [/ NOACTPOUKHU
cayxkut o¢yHkyusa F102 "kl ¢aza”. [lokasaHuss Toka Ha [JUCIJIee H3MEHSIIOTCA MNPSMO-
NpPONOPLHUOHATBHO U3MEHEHHIO 3TOr0 Ko3duimeHTa.

[IlpyuHuMas pelieHue 0 MOACTPOIKe NMOKAa3aHUM TOKa, cie/lyeT UMEeTh B BUJY CAeJyIolUe
dakTopshI:

- JaTYMKA TOKa MMEIOT HEeKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyATopa, OKa3aHUA
JlaTYMKOB TOKA MOTYT ObITh HEJOCTOBEPHbI WJM BOOOILE HYyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUU TOKA, IOKAa3aHUsS BXOAAT B HOPMY;

- [OJs W3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJELH, CIHOCOOHble U3MEPSATH
CpeiHeKBaJ[paTUYHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJIbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpellHOCTb U3MepeHUs Ao 50%. PexkomeHAayeTcs MCNoJb30BaTh KJ/elLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NOKa3aHUM JATYMKOB TOKA ONTUMaJIbHO MPOMU3BOAUTH NPU TOKe paBHOM 60-
80% OoT HOMHHA/ILHOTI'O TOKA PeryJIsaTopa;

- OTKJIOHEHMEe N0Ka3aHUU OT JAeUCTBUTENbHBIX 60siee ueM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJIMYUU BHYTPEHHUX NOBPEXKJEHUN, BOSMOKHO, TPebyeTcsl pEMOHT;

- HeBepHasl HAaCTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aALUT OT
neperpy3kd HWJM KOPOTKOrO0 3aMblKaHUs - JIMOO CJMUIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHHE JINOO HAOOOPOT OTCYTCTBHE MJIM CIUILIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
06CIY>KMBaHUHU.

[Ipy npoBeseHMH onepauuyd MNOACTPOMKM MOKAa3aHUM Ha JHUCIJIee PeKOMeHAyeTcs
bUKCHPOBATh PeryJUupyeMyto BeJJMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJ Y yrnpaBJeHUsl.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsI OTBeYaeT
miata A6( camasa HUxHAS). C J1eBOM CTOPOHBI IJAThl €CTh PEryJaMpoBOYHbIA pe3uctop R13,
OTBeYalIIUN 3a yCTAaHOBKY HyJsdA. C mpaBoll cTOpoHBI - pe3uctop R7, macmTabupyromui
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K03QPUIUEHT NepeJadl OT U3MEPUTENbLHOU IJIAaThI K MOKa3aHUAM JUcIies. PesucTopbl MOTyT
OBITb TPY/IHO IOCTYIHbI U3-3a XXT'yTa NPOBO/OB.

Jl1s1 NOACTPOMKU MOKAa3aHUM Ha JUCIJIee HE0OOXOAMMO OTKJIIOUYUTD 3alUTY GyHKIKen F95,
nojath kKoMmaHjay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEPECYOILYI0 BeJIMUUHY Ha AucIiee. Y6eAUThCs, YTO Ha NOAK/IIOYEHHOW Harpyske HyJieBoe
HanpshKeHUe U JoOUThCS MOKa3aHUM HyJsl Ha JUcIliee NTOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesucrtopa R13.

Jasiee moaHATH BbIXOAHOe HanpsxkeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTpery/JvMpoBaTh IOKa3aHUS Ha [UCIJiee, JOOWBLIWCh COBMNAJeHUSI C [JIEWCTBUTEbHBIM
3HaueHHeM. M3MepsATb HamnpsbKkeHHe Heo6X0JUMO NpPUO60OpPOM, 06J1aJalUUM CIOCOOHOCTBIO
U3MepAaTh cpeAHekBajapaTHyHoe 3HadeHUue(TRUE RMS). Ilocsne 3aBepiieHUsI HACTPOUKHU
pPeKOMeH/lyeTCsl BKJIIOUUTD 3alUUTy GyHKIen F95.

3.17 YupagJieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJlaTa He ObLIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

st ynpasisieHus no uHtepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTU GyHKLUel F99;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) IIpu Heo6X0UMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHus o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHa Ha caliTe MPOU3BOAUTEIS.

3.18 Mcnosib30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUH BHEIITATHOM CHUTYyallUH, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHonka nmeeT $pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIIOMOIaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI yIIpaBJeHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJIeHUsl HA TUPUCTOPHI He MOAATCA.

3.19 Ucnosb3oBanue [THU/]-peryadatopa

s ynpaBJieHUs1 TAPUCTOPHBIM perysitopoM ot [IU/[-perysnsitTopa Heo6X0AKMMO BbIOpPATh
CUTHaJ ynpaBJieHus 4..20 MA, A1 yero npucBouTh QyHKI UK F2 3HaueHUe 4.

BHyTpu mkada npousBefeHO YaCTUUYHOE pPaACK/IIUYeHHEe lenel MUTAHUS W yIpaBJeHUs
[IU/l-perysissiTopa corjiacHO cxeMe, IPUBEJEeHHOW B NpuJoxeHUU b. JlaTyuMk TemmepaTyphsl U
nenu curHanusauuu [MU/l-perysnsitopa noTpebuTesb pacK/J4YaeT CaMOCTOSITENbHO COIJIACHO
PYKOBO/ICTBY I10 3KCIJIyaTallUH, KOTOPOE BXOAUT B KOMILJIEKT IOCTABKH.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeWHCTBYWOIIUM TpeboBaHuaAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMU 3JIEKTPOYCTAaHOBOK
noTpebuTesen».
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4.2 Jlnsg paboTbl peryyisaTopa HCIOJb3yeTCs ONacHOe [ >KU3HU HamnpsikeHue. [Ipu
YCTAaHOBKE peryJ/isiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUHM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

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

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

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

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

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

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

4.9 He fonyckaeTca paboTa yCTPOMCTBA C KOHJ€HCATOPHOM Harpy3Kou, MOJK/I4YeHHON K
BBIXOZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCS BbljeseHHeM Temsa. [/ npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa He06X04MMO:

A) ycTaHaB/IMBaTh PeryJasaTOp Ha HETOPIYYI0 NOBEPXHOCTh;

B) HefonycTUMO yCTaHaBJIMWBATh PETYJIATOP B MJIOXO BEHTUJIMPYEMBIX MeCTax U MecTax C
BBICOKOU TeMIEPaTypOr OKPYKalolllel cpeibl;

B) npu ycTaHOBKe He0o6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT yCTaHOBUTD PETYJISTOP HA LITATHOE MECTO Y HAJIEXKHO 3aKPENUTh €ro.
5.2 3a3eMJIUTDb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 [Ipok/naApIBalOTCA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlolled CeThIo,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CeueHuHE CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.
5.4 L[erm AJid IIoJgadru CUTHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH IIdapaMH

NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yHPaBJSALUAM KJIeMMaM JJis1 KaXKJ0T0 CUTHala OT/Ie/IbHO.
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5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TIOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHbIM B [IpuoxeHuu A.

5.6 [lpu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATDH TOJBKO CTaHAApPTHBIN
WCIIPaBHBIM UHCTPYMEHT.
6. IlepBOoe BK/IIOUEHME.

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

A) mpousBecTH MNOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TeCTOBOW Harpy3kKu peKOMeHJAyeTCd NMOAKJIYHUTH JIaMIly HaKaJIMBAaHUS MOLIHOCTBIO
100-150 Br.

be3 mojk/IIO4YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HelpaBUJIBHOW paboTe peryJsTopa.

B)ybenuTbca B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTAaHUSA U yIpaBJeHMUs,
3a3eMJIeHHU S, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;

B) nojaTh Hanps»keHHe Ha PeryJsTop, NPy 3TOM BCe CBETOJUO/bl Ha NlepeJHel NaHeau
mkada 0/KHbI KPaTKOBPEMEHHO 3aropeThCd M NMOTacHyTh, Ha AUCIee B TedeHUe 10 cekyH[
Jl0/KHA 0TOGpa3UThbCA HAANWCh TeKylled MOJesM pery/sTopa U BKJIOYAKTCA BEHTH/IATOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCs HaANuCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUrHaJjia 3ajaHusi( HampspKeHUs WM MoluHocTH, Hanpumep Us3=57%, ). 3To o3HadaeT, 4YTO
perysiiTop roToB K paboTe ¥ NIPOrpaMMHUPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOWKU: IMojadya KomaHJbl “PaboTra”
OCYIL[ECTBJISETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJH, BbIXO/HOE HaNpsiXKeHUE PeryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3aJlaHds MOJAeTCsl BCTPOEHHBIM MEPEMEHHBIM PE3HUCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsiokeHHe “Bka” W NpOKpyTUTE pPYydKy IepeMeHHOTro
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NOIK/IIOUeHHOH Harpy3ke( Jlammax HaKaJMBaHUs) U3MEHSIeTCS HalpsbKeHHe B mpejesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.
[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OXoAuMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “IIporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS

Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:
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F1 cnocob ynp.

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

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

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB  ¢QyHKIHIO,

3HAa4YeHHue KOTOpOP’I Tp66yeTCH MMpOoCMOTpETb HJIX H3MEHHUTD,

KpPaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHHe QYyHKIMHY, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIJiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJNHUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HadyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.
Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHUe PYHKIHUH, AJS1 Yero OnsThb HYXKHO
HaXKaTb KHOMKY “@”.

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

Ta6snna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH- | Hapnuce Ha OnucaHue
Kiysi | HMHAMKaTOpe
dyukiuu F1-F8 aABas110TCA 061IMMM AJ151 BCEX PEXXHMOB
Onpenensier cnoco6 ymnpaBJjeHUs: KoMaHJa “‘Pabora” mnomaeTcad MeCTHO WU
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Crioco6 yrp. 0 TyMBaep Komanna "Fa60Ta"”l'IO,ILaETCH nepelio,qoafl PYKOSITKH
TyMOJiepa “PaboTa” B mosiokeHue “BkJ
1 MCTAHIHOHHO Komanpa “Pa6ouTa" M0/IaeTCs MyTeM 3aMbIKaHHUS KJIeMM
6 U 7 KJIeMMHOH K0JIOAKU X1 nJ1aThl yripaBJieHUsI
2 modbus KoMmanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpejiesisieT cUrHaJ1 yopaBJieHUs] BBIXOAHBIM HaNpPs)KeHHUEM
3HavyeHUe Haganucek IlosicHeHue
F2 CUTHAJ ymp. CurHan 3aZjlaHus U3MeHdeTcs Ha)KaTHEM KHOIIOK “>" U
0 KHOIIKU “<”
HaxkaTue “>" yBeJIMUMBAET BbIXO/IHOE HANPSDKEHUE
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HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HaNpsiXKeHUe

CurHan 3aJlaHusi UW3MEHSIETC TMOBOPOTOM PYYKH
MepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMIEeBOH
1 BCTP.pe3UCTOP MaHeJH. [TosiokeHUE “Mun” COOTBETCTBYET
MHUHHMMaJIbHOH BeJIMYMHE 3aJaHus, MmojaokeHue “Makc”
— MAaKCMMaJIbHOU BeJIMYMHE 33/IaHUSI.
9 0.10 B CurHaJs 3aJlaHus MOJIaeTCs BHENIHUM HanpsbkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3aJlaHus N0oJlaeTcsi TOKOM ynpaBJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpaBJjieHust 4-20 MA
CurHan 3afaHud TMOJAeTCAd BHEUIHUM IepeMeHHbIM
5 BHEII. pE3UCTOP | PE3UCTOPOM. PekomeHayeMoe 3HauYeHHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlaHus nojiaetcs no uarepdericy RS-485
OnpejiesiieT MOBeJleHHE PETYJIATOPA TMOC/Ae MPONAKU HANPSPKeHUs CUJIOBOW CeTU WJIU
BCIIOMOTraTeJIbHOT0 HanpsbKkeHus B pexxuMe “PaboTa”
3HavyeHUe Hagnuch IlosicHeHue
Eciyv mpoBan HanpspkeHUs] [JWJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWEe CKAaykoM BO3BpallaeTcsd Ha

0 BKJIFOUEHO NpeXHUH ypOBEHb.

Eciv mpoBan HampspkeHus Aawicsd Oosiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT aBTOMATHYECKOE IOBTOPHOE BKJIKUEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWe CKAayKoM BO3BpallaeTcsd Ha
NpEeXHUH yPOBEHD.

1 OTKJIIOYEHO Ecnv mpoBas HamnpspkeHUs1 AJuiics 6Gosiee 2 ceK -
ABTOMAaTHYECKUH Iepe3anycKk He MPOUCXOJUT; UYTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJie 4yero noJiaTh BHOBb KoMaHay “Pa6orta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXKMMaX pabOoThI
1 crnas TOTOB CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
F4 1-e pene “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
2 curHaia PABOTA | . \
Pa6oTa’
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM

3 curuan ABAPUs | /P33T peJIe NPOUCXOAHT HpH NEPEX0Ae B p

ABapus
OnpejensieT ycaoBUe cpabaTbIBaHUs 2-I0 MPOTrPAMMUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXKMMaX pabOoThI
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM

1 curHan 'OTOB

F5 2-e pene “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

2 curHaia PABOTA | p ” p p A p pexoAe B p

Pa6oTa
3 cnrnan ABAPUS CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
“ABapust”
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-I0 MPOrPaMMHUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI
Fé6 3-e pene 1 curnan TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
“ToToBHOCTB”
9 cvrnan PABOTA CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

“PadoTta”
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CpabaTbIBaHHUeE peJie IPOUCXOJUT NPU NEPEXOJIE B PEXKUM

3 curdaja ABAPUS | )
ABapus
OnpenenisieT MeTO/, peryJIMPOBaHMs BBIXOAHOT0 HANPsXKeHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > >
0 ¢dazoBbIA @®a30BbId MeTO/, peryIMpOBaHuUs
1 np.nepuoz, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJIOB
3a/laeTcsl XapaKTep Harpy3Ky — akTHUBHAs WM aKTUBHO-UHAYKTHUBHasl.
3HayeHHe Hagnuchb [TosicHeHue
0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
F8 Harpyska 1 aKTUBHO-UHJ. | aKTUBHO-WHJYKTHBHas. PeKoOMeHJyeTcsl HCIOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu ¢pazoBom ynpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOH 4Yepes
TpaHcpopMaTop, mpH ylopaBJeHUM MPOMYyCKOM
nepuogoB( F7=1)
3a/laeT napaMeTphl AJ1s1 MHAUKALKUY B paboyeM pexxuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o pazam
1 LU Wuukalusi TOKOB M HaNpsiKeHUd no ¢aszam
F9 2 I,P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
MHAHKANHA 3 U, P WHuKanus Hanpsi>KeHUH 1 MOLIHOCTEH 1o ¢pasam
4 I WHuKanus TOKOB 1o ¢aszaM
5 U Wuukanus HanpsikeHUuM no dpasam
6 P WUHaukanus MouHocTel o ¢pasam
dyukunuu F11-F24 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yuknusa F7=0)
BpeMa n/iaBHOrO BBIXOJA HANpsPKeHHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadyeHUU
F11 IJIaBH. MY CK
éyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi mJIaBHOTO CHU)KEHUs HaNpSKeHUs [0 MUHHUMaJbHOTO 3HaudeHus. /Jluama3oH
F12 IIJIaBH. BBIKJIL. .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps»>K€HUS U MOIIHOCTHU B 3aBUCMMOCTH OT
yOpaBJSIIOIIEr0 CUrHana(pyd YCJOBUH, YTO HaNpsKEHHE CeTU CHHYCOUJAJNbHO, a
Harpyska JInHelHa)
3HaueHHe Hagnucob ITosicHeHue
F14 | per. BenuuuHa
0 U BbIXo/lHOe HamnpsibKeHUWe MpsIMO NPONOPLUOHATBHO
CUTHaJIy yopaBJIeHUs
1 p Bbixo/iHas MOIIHOCTb MPSAMO NPONOPIUOHAJBHO CUTHALY
ynpaBJieHUsI
MuHMMa/bHOE 3HaYeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% 0
F15 | HmwxH.Ipegen
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuH F16. luckpetHoctb 0,1%
MakcumasnibHOe 3HaYeHHue CUrHasa 3aanusd B %. JluanasoH 3HaueHud pyHkuuu ot 0% 10
F16 Bepx. Ipeje
100%, Ho He MeHee 3HaueHus ¢yHknuu F15. luckpetHocTs 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAET WU OTKJIIYaeT PeXUM OTpaHUYeHUs
TOKA WJIM CTa0UJIM3allMK TOKa.
3HavyeHue Hagnuceh [TosicHeHue
0 OTKJL PeXMMbI OrpaHUYeHHUs UK CTA0UIN3AIMU OTKJII0YEHbI
1 orpanuyenue | | BkiroueH pexXuM orpaHUYeHUsI TOKA
F17 2 Ctrabunuzanus | | BkaoueH pexxuM cTabuam3aldu Toka
perUM 3 Orpanuyenue U | BkJIOYEH peKUM OrpaHUYeHUs] HapsKeHUs
4 Crabuausanusa U | Bk/aoyeH pexyM cTabuan3aliy HanpsiKeHust
5 orpanuyeHue P | BkyoyeH pexuM orpaHu4eHus MOIHOCTH
6 Crabususanus P | BkiroueH pexuM cTabUIn3aIMd MOITHOCTH
7 Crabunuzanus | BkiroueH pexxuM cTabuirM3aliu KBaipaTa HalpshKeHUs
U*u
F18 | cra6nmmsamus DyHKIMS onpefiesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aLMU UM OTPAaHUYEHHUS

o |

MepaeHHas

| ME,Z[IIEHHaH CTa6I/IJ'II/I3aI_[I/IH, BbBICOKAA TOYHOCTb
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1 cpeaHss CpeiHad cTabUIM3alUs, CpeiHsASI TOYHOCTh

2 6bICTpaH BbICTpaH CTa6I/IJII/I3aLII/IH, HH3KaAd TOYHOCTb

BbICTpaH Inpu OOJIbIIUX OTKJOHEHUAX OT YCTaBKH,
MeJJIEHHAA MPH MaJbIX OTKJIOHEHHUAX

3 rubkasa

F19

H. npepena U

OnpesenseT MHHUMaJbHOe 3HaYeHUMe HaNpsHKeHMs Ha Harpyske B  pexume
CTabWIM3alUM HanpshkeHUs. 3HayeHHe OQYHKIUM He MOXET MNPEeBbICUTb 3HAuYeHue
byuknuu F20

F20

B. npenena U

OnpefensgeT MaKCMMa/IbHOe 3HAaYeHUe HANPSHKeHUA Ha Harpy3Ke B peXKMMe OTpaHUYeHus
HanpshKeHUs WM CTabWIM3alUM HanpshKeHUs. 3HadyeHUe (QYHKIMM He MOXeT ObITh
MeHbllle 3HaueHus1 pyHkuuu F19

F21

H. npegeu |

OnpejiesiieT MUHUMaJbHOE 3HaUYeHHe TOKA B Harpy3ke B peXHMe CTAGW/IM3alMU TOKa.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22

F22

B. pege |

OnpezenseT MakCMMa/lbHOe 3HaueHUe TOKA B Harpyske B peXkMMe OTpaHMYeHMsl TOKa
WM CTabUIM3aLUM ToKa. 3HaueHHe QYHKIIMM He MOXKeT NPeBbICUTbh HOMUHAJIbHBIN TOK
peryJisiTopa v He MOXKeT 6bITb MeHblIe 3Ha4YeHUs1 PyHKIuu F21

F23

H. npegea P

OnpejiesiieT MUHUMAaJIbHOE 3HAaYeHWE MOIIHOCTU B Harpyske B peXXHMe CTAaOUIM3ALUHU
MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHue QyHKuuu F24

F24

B. npefen P

OnpefensdeT MakCMMa/IbHOe 3Ha4YeHHMe MOLIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUdd
MOLIHOCTH WJIM CTAaGUIU3aLMU MOLIHOCTU. 3JHaueHUe QYHKLUMU MOKEeT ObITb MeHbllle
3HaueHus oyHKIMU F23

®yukuuu F26-F28 aeliCTBYIOT IpU peryJMpoBaHUsA METO0M nponycka nepuogoB( ynknus F7=1)

OnpefensieT BpeMsl OJTHOTO IIMKJIA peryJaupoBaHus. [luana3oH 3HaueHUW PyHKUUHM OT 1

F26 HKJI. per.
H p 10 25 cek c miarom 1 cek
MuHMMa/bHOE 3HaYeHHe cUrHaja 3aAaHus B %. /luana3oH 3HayeHut dpyHkuuu ot 0% n0
F27 | HwxH.npenesn o o
100%, Ho He 6oJiee 3HaYeHUs dyHKUMU F28. luckpeTHocTh 0,5%
MakcruMasibHOe 3HaYeHHe CUTrHasia 3aJjaHus B %. [luanasoH 3HaveHud ¢yHKuuu ot 0% mo
F28 Bepx.npejes 0 0
100%, HO He MeHee 3HaYeHHUs pyHKUMHU F27. luckpetHocThb 0,5%
F29 H. mpesen P OmnpenesisieT MUHMMaJlbHOEe 3HaUE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUHU
-1P MOIIHOCTHU. 3HaueHue QYHKIIMU HEe MOXeT NPeBbICUTh 3HaueHue pyHKiuu F30
OmnpenesisieT MakCUMa/lbHOE 3HAaUeHHE MOUIHOCTH B HAarpyske B peXuMe OrpaHUYeHUs
F30 B. npefen P MOIIHOCTH WJHM CTaGU/IM3allM¥ MOIIHOCTU. 3Ha4YeHHe (QYHKIIUM MOXKET OBbITh MeHbIIe
3HavyeHHUs PyHKIUU F29
dyukuuu F31-F32 paeidcTByoT npu ¢pa3zoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpefenseT MUHMMaJbHOE 3HAaYeHUWE KBaJipaTa HaNpsKEHUs Ha Harpy3ke B peXuMe
F31 | H.mpenen U*U | crabuiv3aliiid KBaJjpaTa HaNpsDKeHHWsA. 3HadeHHe (QYHKIMM He MOXKeT IPEeBBICUTh
3HaueHue ¢yHKMU F32
OmnpenenisieT MakCUMa/JlbHOE 3HAueHUE KBaJ[paT HaNpsHKEHUs HAa HAarpyske B pexuMe
F32 | B.mpegen U*U | crabuiv3aliui KBaZpaTa HamnpshKeHUs. 3HadeHHMe QYHKIMM He MOXKeT OBbITb MeHbIIle
3HavYeHUs pyHKIuHU F31
OyHKLMSA BKJIKYAET UJIU OTK/IOYaeT TeCTUPOBaHME HA HaJIMUMe Harpy3KU U BHYTPeHHee
KOPOTKOE€ 3aMblKaHH€e TUPUCTOPOB
KOHTPOJIb
Fo1 Har 3HayeHHe Hapnuch [TosicHeHue
p- 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOUEHA 3aniyMTa OTKJKYeHa
3auuyTa OT HEUCIPABHOCTH B [1€NIM MU3MEPEeHHUs BBIXOJHOTO HANPSHKEHUS
3HayeHUe Hapnuch [losicHeHue
F95 | 3ammuTa UBBIX A
0 BKJIIOYEHA 3alyTa BKJAOYeHa
1 OTKJIIOUEHA 3anyMTa OTKJKYeHa
3anuch B NaMAThb 3aBOJCKHUX HAaCTPoeK( 3HaYeHHH 10 YMOJTYaHHIO )
3HavyeHue Hagnuceh ITosicHeHue
F98 | 3aBog. HacTp. "
0 HeT 3HaueHUs BCcex NporpaMMuUpyeMbix GYHKIUNA He
H3MEHSIeTCS
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Bce nporpaMMupyeMble byHKIMH NPUHUMAIOT
3aBOJICKME 3Ha4YeHUs. ITH 3Ha4eHUs] PaBHBI:
OyHKLMA 3aBojckoe OyHKLMA 3aBojackoe
3HaueHue 3HaueHue
F1 0 F19 0
F2 1 F20 UHom
F3 0 F21 0
F4 1 F22 IHOM
F5 2 F23 0
F6 3 F24 PHOM
1 Ja F7 0 F26 5 cek
F8 0 F27 0%
F9 0 F28 100%
F11 5 cek F29 0
F12 3 cek F30 PHOM
F14 0 F31 0
F14 0 F32 150000
F15 0% Fo1 0
F16 100% F95 0
F17 1 F99 1
F18 1 F100 3
F99 | RS-485 ajpec OnpepensieT afipec ycTpoictBa B ceTu RS-485, 3Hayenus ot 0 10 247
OmnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HaueHue Hagnucek
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/C
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/c
6 38400 6uT/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 kI ¢paza Onpenensier k03GPUIIMEHT MepeAayd MO TOKYy MeXJy H3MepeHHbIM 3HaueHUeM
CUTHa/Ja C JaTYMKa TOKa M IOKas3aHWAMM TOKa Ha Jucilee. Ha npepnpuaTtuu
M3roTOBHUTEJIEe OOBIYHO BBICTABJIEHO 3HaYeHHe 6/1u3koe K 1,00. /luana3oH 3Ha4eHUH OT
0 mo 2,50

8. Ucnnoib3oBaHue BctpoeHHoro [IU/l-peryasaTopa

Jna ucnosb3oBaHua BcTpoeHHoro IIW/I-peryndaropa AJjisg peryJMpoBaHUA TeMIlepaTyphl
06beKTa He0O6X0AMMO BbIOpATb CUTrHaJ ynpasieHHs 4.20 MA, JJid 4yero Hy>KHO yYCTaHOBUTb
3HayeHue o¢yHkHMU F2, paBHoe 4. B 3ToM ciydyae aHaznoroBblil BbixoaHOW curHaa I[THU/-
peryJsiaTopa CTaHeT yIpaBJATb BbIXOAHBIM HanpskeHueM TPM.

Takxe Heo6x0aUMO MpoU3BeCTU KoHUrypupoBaHue [IN/[-peryisiTopa B COOTBETCTBUMU C
npuJjaraeMoy TeXHUYeCKOHU JJOKyMeHTaluex.

9. UHuKanusa JaHHBIX HA JUCILIee

B Ta6siuiie 9.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.
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Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnuce “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunyuHa 3ajaroiiero curHaja, Hamnpumep, Usz=25%,

P3=45%, I3 =66 A, U3=200 B, P3=20 kBT

1-a crpoka Ko ¢yHKIMM U ee cOKpallleHHOe Ha3BaHHe, HallpUMep,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTpOKa 3HavYeHHe PYHKILMHU U KPAaTKOe MOsiICHEHUE

1-5 cTpoka BesimumHa 3a/jal011ero CUrHaua

2-1 CTpoOKa OoTOOpaKaloTC MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM ¢yHk1uu F9 u Temneparypa paguaropa, Hanpumep, [=25
A, U=200 B, P=5,0 kBT, Tp=38 C.

WHaunupyeMble Ha JHWCILlee NapaMeTpbl NepUOJUYeCKd MeHSITCH.
PaboTa UTo6Bpl MpoCMaTpuBaTh TOJIBKO OJWH BBbIOpPAaHHBIM MapaMmetp,
HanpuMep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOpaXKaTbCs
TOJIbKO BbIOpaHHBIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHue

10. Bo3MOKHbIe HEMCIIPABHOCTHU U CIOCOOBI UX YCTPAaHEHU S
Bo3MokHble HEUCIIPABHOCTH U CIOCOObI UX YCTpaHEeHUs NpuBe/ieHbl B Tabuule 10.1

Ta6siuna 10.1 Bo3MoKHbIe HEUCIIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
Harpyska He noAk/04yeHa UM KOPOTKOe 3aMblKaHMe BHYTPHU TUPUCTODPA.
Bo3MoxHasg npu4YMHaA JencTBus
Harpyska He mojkJ4YeHa WU | Y6eAuTbhCs B MpaBUIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHN HAarPYy3KHU
HapyueHnve KoHTaKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTAaKTHbIE NOBEPXHOCTHU
ol HET Harpy3KU Uiu 3a4YUCTUTh, BUHTOBbIE COEJIUHEHUS
K3 Ttupucropal NOATSHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
TUPUCTOpPA OTKJ/IDYEHHOM HaNpsh>KeHUU CeTH.
Eciu  Tupucrop “sBoHuTtca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4MHaA JencTtBus
Hanpspkenuwe Ha peryasaTop He | YoequTbcs B MO K/IIOYEHU U
. NoJJaHo HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIKYEHUS
C/lIMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, YTO HAMpsKeHHeE B CETU
6osibiie 190 B
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
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Bo BpeMsi pa6oThl 6bl1 3adUKCUPOBAH NpPOBaJ HaNpsiKeHUs] MUTaHUSA

CHUCTEeMBbI ylpaBJieHUA 159)04

poBaJ

CHJIOBOTO HallpAXeHHd

AJINTE€JIbHOCTBIO 6oJiee 2-x CEeKyHA. ﬂaﬂbHEﬁmee IoBeaAeHHe peryjadropa

Om3 Hal'[an;(;l(g(?:HH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCcKU TnepeiljieT B pexuMm “‘loToBHOCTh”; ecau F3=1, To
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” mocje mHoJayd KOMaHJbI
“Cton”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpoyucTUTh BEHTUJISLIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
PeryssaTop pa3MelieH B IJIOXO | YOeUTbCA, UTO  TeMIlepaTypa
BEHTUW/IMPYEMOM WJIM >KAapKOM | OKpYKalollero BO3/1yxa He
MecTe npeBbimaer 40 C. YCcTaHOBUTb
Ow4 neperpen!
peryaAaTtop B Jpyroe  MecCToO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Bo3moKHas npuYnHa JenicTBUs
TemmepaTypa cpeabl COMIIKOM | Y6eAUTBbCS, 4TO  TeMIepaTrypa
HU3Kasi cpeabl He Hke 0 C
HeucnpaBeH JaTyuK | OTIpaBUTh B PEMOHT
TeMIepaTypbl
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTh MEeXIJIaTHbIE
HET CBAI3U MEeXIY
Om5 - JPpYT C APYTrOM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He Uc4Ye3aeT
— OTNIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [I[pO3BOHUTH BBIXO/] peryasTopa Ha
peryJsTopa HasM4ue MeX($pa3zHOTO KOPOTKOT0
3aMbIKaHUS ¥ 3aMbIKaHUS HAa 3eMJIKO
CnumkoM  OoJiblliMe NYCKOBBIE | YBeJHWUYbTE BpeMs IJIABHOTO MYCKa,
Ow?7 Koporkoe TOKU YMEHBILIUTE BbIXOJHOE
3aMblKaHue!
HalnpsKeHUe, BKJIIOUUTE PeXXUM
OrpaHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbIINUTh BBIXOAHOE
NpeBbIlIaeT HOMHUHAJBHBIA TOK | HaNpsKeHHe peryJsaTopa;
ow10 Meperpyaka peryJasTopa B Te4eHUe | BKJIHUUTD PEKUM OTpaHUYEeHUS
JUIUTEJIbHOTO BpeMeHH! TOKA; YBEJUUYUTb CONPOTUBJIEHUE
HarpyskKHu
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Cucrema ynpaBJieHHs] QUKCUPYET 3aBeZJOMO HEBEPHbBIE MOKA3aHHUS
Hanps>KeHus Ha JiucIliee
Bo3mo:KHas npuYnHa JenicTBUs
HeBepHasd cxemMa HOAKJIIOUYEHHUs | Y6eJUTbCS B IPAaBUJIbHOCTH
HET UBMepeHHs Harpy3KH, 06pbIB HAarpy3Ku MOJIKJIIOYEHUS U OTCYTCTBUSA
Om13 06pbIBa HArPy3KHU

UBbIx!

TpebyeTcsa HacTpoiika mokasaHUM
HalpsKeHUs

OTk10YUTh 3a1UTY GyHKIHEeN FI5,
NPOX3BECTH OJCTPOMKY
peryJIMpoBOYHBIMU PE3UCTOPAMHU
Ha miaTe A6 B COOTBETCTBUU C
nyHKToM 3.16 B)
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O6pbIB B U3MEPUTEJbHOH 1eNU

Y6eauThbcs B NOAKJII0O4E€HHOM
COCTOSIHMHY TPOBO/IOB, Pa3beMOB
HWKHeH n1aThbl A6

Hapymenue KOHTaKTa
MEXIJIATHBIX Pa3beMOB MEXAY
m1atamMu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pa3beMax, rNipnu HeO6XO,ZLI/IMOCTI/I
IMPOYUCTUTDb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KomaHnpga “Pa6ora” He mocTymaer
Ha peryJsiTop

[IpoBepUTH MOCTyIJIEHHE KOMaH/bI
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPABHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4Y1 KOMaH/bl

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

3HayeHHe CUTrHaJIa 3d/JdHUA HE U3BMEHAETCA UJIK PAaBHO 0%

Bo3moKHasi npuYnHa JencTBUs
HeuncnpaBHOCTb nemneit | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHHE

L[enedl ynpaBJjeHus

HeBepHO ycTaHOBJEHO 3Ha4yeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HavyeHHEe QYHKIUH
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYeHUe.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOTO nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PerysnaTtop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabiieHHS
IPUCYTCTBYET U HW3MEHSETCs, Harpy3ka IOJK/IYeHa, HO Ha BbIXOJE

HallpAXeHWd HET

Bo3MmoxHag npuYMHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET Ha/IUCeH, CBET

OJHOJAbl HE TOPAT

Bo3MmoxHag npuYrHa

JelicTBusa

He nmnopgaHo BcmoMoraTeJibHOE
nutanue 220 B

BkirounTh aBTOMaT QF1,
NpOBEPUTH HaJW4Ue HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTkJo4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

[Ipy paGoTe peryjdaTop TMepUOAWYECKH “3aBHcaeT’, [JaHHble Ha
WH/JIUKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3al103/JaHKEM UJIM HEBEPHO

Bo3MoxHasA npu4MHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHU M.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE

BCJIe/ICTBUE BKJIIOYEHUS JpYyroro
o6opyaoBaHus (

OT IPYTOUl JIMHUM
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3JIEKTpOJBUTrATENIEH,
annaparos)

CBApPOYHbIX

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok -

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

pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYMHa

JelicTBusa

KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
THUPHUCTOPA

HeBepHoe nojK/I04YeHue | Y6enurcs B NPaBUJIbLHOCTH
Harpy3ku NOJIKJII0YEHHUS] HAarPY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

11. TexHu4eckKoe 06C/aIyKMBaHUE

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

A) KOHTPOJIb KpelJieHUs peryasTopa

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

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

12 MapkupoBKa peryjaTopa

12.1 Ha ka1l peryJiiTop HaHOCSTCS:

A) Ha3BaHUeE peryJasaTopa;

B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YACTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[') cTeneHb 3alUTHI KOPIYCa;

/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

13 YnakoBKka 6J10Ka

13.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY U/ epeBAHHBIN ALIUK.

14 TpaHcnopTUpOBaHHE U XpPaHEHUEe

14.1 PerynsTop XpaHUTb B 3aKPbIThIX MNOMeEIEHUSX B KAPTOHHBIX KOpPOOKaX WU
JlepeBSIHHBIX SIIIUKAX MPU CJEAYIONUX YCIOBUSX:

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

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

Bo3yx B moMeleHHUH He J0J/DKEeH COZEepKaTh IMbLIM, MAapOB KUCIOT U IeJIoUel, a Takxke
ra3os, BbI3bIBAKOIIUX KOPPO3HUIO.

14.2 PeryssTop B yHaKOBKe TPAHCIOPTUPOBATbH MpPU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu Temnepatype 35 C.
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14.3 TpaHcnopTHpoOBaHHWe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBHCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBAHHBIX OTCEKAX.

15 KoMILIEKTHOCTD

TPM-1-C-TTUZI10 e e e e s 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeeerereserseesseeensnes 1 wr.
PykoBoacTBo no sakcnayatayuu [IU/l-peryasaropa... 1 wr.
[IaCTIOPT e et e e 1 wr.
KUTHOUH ..o s 2 T

16 T'apaHTHIiHbIE 06513aTE/IbCTBA

16.1 l'apaHTHUIHBINA CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JEeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa.

16.2 B ciayyae BbIXOZa peryJjsaTopa W3 CTPOS B TedeHUe TapaHTUWHOrO CpoKa IpHU
COOJIIO/IEHMU TM0JIb30BaTeJieEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTAaXa U3rOTOBUTEJIb 00513yeTCsl OCYLeCTBUTD €ro 6eClJIaTHbIA PEMOHT UJIK 3aMEHY.

16.3 F'apaHTHUIHbIE 06513aTEbCTBA U3TOTOBUTEJIS HE JeNCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX MOBPEKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciayyae peMOHTa W KOMILJIEKTallMM NOTPeOUTE/IeM YCTPONMCTBA CAMOCTOSITEJIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usaMeHeHUs KOHCTPYKIIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh PU HapyLUIEHUH
KayecTBa W MoOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSAX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

16.4 PeMOHT M cepBUC, B TOM 4YHMCJIe TapaHTUWHBIM OCYIIECTBJSAETCA Ha NpeJNpUATHU
M3TOTOBUTEJIS.

16.5 B cinydyae HE06XOAMMOCTH rAapaHTUMHOIO U MOCTTapaHTUMHOrO PEMOHTA MPOAYKLUHU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe kKomnaHuu: https://zvezda-el.ru/
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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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Tab6suna B1 'abapuTHbIE U IPUCOEJUHUTEIBHBIE pAa3MePbl, MM

HavmeHoBaHUe Al A2 A3 Bl B2 H Kpenex Macca, Kr
TPM-1-C-TIN/]10-40 360 | 390 | 414 560 525 | 174 | Boatel M8 15
TPM-1-C-TIN/]10-80 360 | 390 | 414 560 525 | 174 | Boatel M8 16

TPM-1-C-TIU/J10-125 360 | 390 | 414 560 525 | 174 | Boatsl M8 17
TPM-1-C-TINJ10-160 360 | 390 | 414 560 525 | 174 | Boarsl M8 18
TPM-1-C-TIKA10-200 360 | 390 | 414 560 525 | 174 | Boatsl M8 19
TPM-1-C-TINA10-250 480 | 516 | 546 720 680 | 194 | Boatsl M10 25
TPM-1-C-TIU/10-315 480 | 516 | 546 720 680 | 194 | Boatsl M10 26
TPM-1-C-TIM/10-400 480 | 516 | 546 720 680 | 194 | Boatsl M10 28
TPM-1-C-TIMJ10-500 560 | 602 | 638 840 790 | 194 | Boartel M12 35
TPM-1-C-TINJ10-630 560 | 602 | 638 840 790 | 194 | Boartel M12 35
TPM-1-C-TIM410-800 560 | 602 | 638 840 790 | 194 | Boartel M12 38
TPM-1-C-TTU/110-1000 660 | 702 | 738 940 890 | 222 | Boarte M12 48
TPM-1-C-TIU/]10-1250 760 | 802 | 838 1000 950 | 222 | Boarte M12 54
TPM-1-C-TIM/10-1600 760 | 802 | 838 1000 950 | 222 | Boate M12 62
TPM-1-C-1TM/110-2000 HanoJbHbIA mKad 1600x600x600 120
TPM-1-C-IIMA10-2500 HanoJbHbIA mKad 1800x800x600 150
TPM-1-C-IIMA10-3000 HanoJbHbIA mKad 1800x800x600 155
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