TUPUCTOPHBIN PETYJIATOP

MOILHOCTU OAHO(A3HbIU
TPM-1-C-IIN/110-A

( C dyHKuMel cTabUIU3al UM HANPSHKEHUS U MOIIHOCTH, C BBOJHBIM aBTOMATOM,
co BctpoeHHbIM [IU/]-peryasaTopom Temnepatypbl TPM10)

PykoBo/ZCTBO
10 3KCIJIyaTal U
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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 ¢ QYHKIMeN CTabuIM3aluM, UMeHyeMoro jajee mno Tekcry “TPM-1-C-IIU/10-A”,
“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

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TPM-1-C-ITU/[10-A

KosinuectBo ¢as 1
CeTb 198-242 B, 342/418 B, 50 I'y
Cxema NOJKJIYEHHUS HArPY3KH opHodasHas
Hasimyue BBOAHOI0 aBTOMaTH4Y€CKOr'0 Jla
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.UP
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 KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIO4aTe b QF1 3aMbIKaHUS
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JlaHHble, peXHUM pabOThbl, 3HAYEHUS

MH/JIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJsieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXXuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnauyeHue kjeMM kJjeMMHbIX KoJsiofok XT1, X1 u X4 npuBeseHo B Tabuuie 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMbI

XT1 1 L1 51 coefiHEHUd C HArpy3Kou

XT1 2 L2 Jlnsi coefiHEHMS C HArPy3KOH

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

X1 2 Uynp Jig nogayu aHasorosoro curdaza 0..10 B

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

X1 4 Rymp 1 NOK/II0YEeHU CpeJHEr 0 BbIBO/Ia BHEIIHETO
IIepeMeHHOr0 pe3ucTopa

X1 5 AGND O6uIM AJ15 aHAJIOTOBOT0 CUTHAJIA yIIpaBJeHUs

X1 6 Ay g noa4y CUrHazia JYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X4 1 HP P1 HopMaibHO-pa3OMKHYTBIA KOHTAKT 1-10
NPOrpaMMHUPYEMOTO peJie

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe

X4 2 p1

X4 3 H3 P1 HopMasibHO-3aMKHYTBIN KOHTAKT 1-ro nporpaMMHupyeMoro
peJie

X4 4 HP P2 HopMaibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NPOrpaMMHUPYEMOTO peJie

O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoOro peJe
X4 5 P2
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HopMasibHO-3aMKHYTBIM KOHTAKT 2-ro0 IpOrpaMMHUpPyeMOro
peJse

X4 6 H3 P2

HopMa/ibHO-pa30OMKHYTbIM KOHTAKT 3-T0
IpOrpaMMHUpPyeMOro peJsie

X4 7 HP P3

O6uuit | 06U KOHTAKT 3-T0 NPOrpaMMHUpPyeMOro peJjie

X4 8 P3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-ro0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Boi6op crnoco6a noja4yy KoMaH/

KoManay “Pa6oTa” MOKHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — MyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJioAKu X1
Ha IJIaTe ynpaBJIeHUs.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jjepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6Op Mexay MeCTHbIM WJIH JUCTAHIMOHHBIM CIIOCOOG0M yHpaBJIeHHUS OCYIIeCTBJISIETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

Takxe komanbl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTEepdelicy RS-485, eciu
F1=2.

3.6 Br160op 3azato11ero curyuasaa

YnpaBaATb YpOBHEM BBIXOJHOTO HAINpPSXKEHUS peryasaTopa MOXHO MeCTHO WU
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaKaTHUe U yZiep>KaHue KHOMKHU “<” — yMeHbILaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiodkeHUM “MuH” M “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBE VIPABJSWOIIUX CUTHAJIOB MOTYT
NPUMEHAThCH:

A) crangapTHbIY aHasoroBbii curHai 0..10 B;

B) cTangapTHbIN aHas0roBbid curiad 0..20 MA;

B) craHZapTHBIN CUTHAJ aHAJIOTOBBIH 4...20 MA.

[') BHEUIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxenve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajJa OCYLeCTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIJiee B TpOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMu TOKa CUTHaJ 3a/laHus OTOOpaXkaeTcs B aMmIlepax, HanpuMmep [3=28 A, B pexxume
CTabu/IM3allMy HamnpsDKeHUs - B BoJibTax, Hampumep, U3=150 B, B pexuMe cTabuiu3sanuu
MOIIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexkvuMe B CTaOUIM3AIMHU KBaJ[paTa HaNpPsKeHUS —
B BesinurMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

Tak)xe curHas 3alaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.7 HUcnoab3oBaHve GYHKIIMY aBTOMATUYECKOI0 MOBTOPHOI'O BKJIKYEHUT

[loBeeHUe perysdaTopa Mocje npoBaja CUJI0BOrO UJIU BCIIOMOTATEJbHOIO HalpsKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TMOBTOPHOro BKJIW4YeHUs F3, ycTraHaB/iuBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecniu F3=0, To pa3speliaeTrcs aBTOMaTU4YeCKOe IOBTOpPHOe BKJO4YeHUe. Eciu mposan
HalpsKeHUs JJIUJICS MeHee [IBYX CeKYH/I, TO BBIXOZHOe HallpsXKeHWe CKauKOM BO3BpalllaeTcs Ha

9




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

NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” perynatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaMpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60Jiblile BYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AuCILIee
MHAMLUPYETCS cooblieHre 06 ouMbke. B TakoM MoJIOKEHUU PeryJssiTop 3a6JOKMPOBAH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36/J10KMpPOBaTh, HYXKHO MoJaTh koMaHAy “Cton”, moce
4yero peryJisiTop nepeijer B pexxuM “'oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThbl Tpex
NporpaMMHpPyeMMbIX peJie. B 3aBUcCHMOCTH OT 3HaYeHUM PyHKUUN F4-F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKLUIO CUTHAIM3aTOpa CJAeAY0LUX COObITUM:

A) PeryssTop HaxoAuTcs B pexkxuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PaboTa”;

B) Perynsitop HaxoauTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMUPYEMOro peJsie MOT'yT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.9 Bri6op crioco6a peryJMpoBaHust

BbIx0o/lHOe HalpshKeHUe PeryisiTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HMXe. Bri6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).

3.10 ®a30BbIA METO PErYJIUPOBAHUA

BeixolHOe HamnpspKeHWe peryJupyeTcss 3a C4eT UW3MEHEHUS BpPEMEHM 3aJlepPKKHU
oTHnUpaHus T3 CUI0BBIX TUPUCTOPOB . PopMa BBIXOJHOIO HAMps>KEHUsI NOKa3aHa Ha PUCYHKe
3.3:
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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
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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).

[Ipy wKcnosb30BaHUM 3TOrO MeTOZA MOLIHOCTb, BblAeJsseMas B Harpyske, NpsMO-
NpONOPLHOHAIbHA BeJIMYMHE CUTHA/IA 3aJ,aHUS.
Pabouuii [UK/I peAcTaBJeH HUXKe Ha pUCyHKe 3.6:

A PBbix
100%
Max
Min
T
0 B
TexHoNorM4ecKnin LMK
- .
100% — — — — — — —
CwurHan 3agaHws
T
0 e
Komanga “"Pabota”
T
0 B

PucyHok 3.6 Pa6o4uii [UKJ IPU peryJMpOBaHUUA METO/IOM IPOIyCcKa NepUO/0B

[Tocne mogayu KoMaHAbl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO I[MKJIAa BbIXOJHas
MOILIHOCTb, BblZeJisieMasi B Harpy3ke, U3MeHsIeTCd B COOTBETCTBUM C CUTHAJIOM 3aJjaHUs B
JAvanas3oHe MexJy 3HayeHudaMu Min u Max.

CurHas 3aZjlaHusl 0OTo6paXkaeTcs HA JIUCILIee B MpolieHTax, 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) [lokasaHus JaTyMKa ToKa. B ciydae, ecaim Tok, U3MepeHHbIH GaKTUYeCKH, PACXOJUTCS €
JI@aHHBIMH, 0TOOPa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO MIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
cayxkut o¢yHkyusa F102 "kl ¢aza”. [lokasaHuss Toka Ha [JUCIJIee H3MEHSIIOTCA MNPSMO-
IIPONOPLIMOHAIBHO U3MEHEHMUIO 3TOr0 Ko3dduimeHTa.

[IpyHKUMas pelieHue 0 MOACTPOMKe MMOKAa3aHUM TOKa, caefyeT UMeThb B BUAY Cefylolive
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyATopa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPAaBHOCTH UJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJjelld, CIOCOOHble U3MepATh
CpeiHeKBaJ[paTUYHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
WCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKE, a IPU HECHUHYCOMJAJIBHOM TOKe TaKHue
KJIeIM MOTYT JAaTb NOTpellHOCTb U3MepeHUs Ao 50%. PexkomeHAayeTcs MCNoJb30BaTh KJ/elLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJUTH IIPU TOKE paBHOM 60-
80% OoT HOMHHA/ILHOTI'O TOKA PeryJIsaTopa;

- OTKJIOHEHMEe N0Ka3aHUU OT JAeUCTBUTENbHBIX 60siee ueM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJINYUM BHYTPEHHUX OBPEX/JeHUH, BO3MOXXHO, TpebyeTCs peMOHT;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 C/IMIIKOM 4YacToe M HeoOOCHOBAaHHOE
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CAUILIKOM MeJiJleHHOe cpabaTbiBaHUs. B ciayvae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
06CIY>KMBaHUHU.

[Ipy npoBeseHHMM omnepauud NOACTPOMKM IOKa3aHUW Ha JHUCIJIee PEeKOMEeHAyeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
NaHeJsIM yIpaBJeHHUs.

B) HacTpoiika noka3aHui Hanps»KeHUs Ha JUcCIJiee. 3a U3MepeHHe HalpsKeHHsl OTBeYaeT
miata A6( camas HWXHAs). C JIeBOM CTOPOHBI IJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
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OTBeYalI[UK 3a YCTaHOBKY HyJsifA. C mpaBoMl CTOpPOHBI - pe3ucTop R7, MacmTabupyomui
K03QPUIUEHT Nepesadl OT U3MEPUTENbHOU MJIAaThl K MOKa3aHUAM JUcIies. Pe3sucTopbl MOTyT
ObITh TPYAHO JOCTYIHbI U3-3a )KI'yTa IPOBOJOB.

151 moACTPOMKY NMOKa3aHUM Ha JUCIJiee HE06X0UMO OTKJIKYUTD 3alUTy pyHKLMel FI5,
nojaTh KoMmaHay “Pa6oTa”, BbICTAaBUB HyJieBoe 3aZaHue. 3adpuKcupoBaThb KHomkon ~@”
MHTEPECYIOILYI0 BeJIMYUHY Ha AucIiee. Y6eAUThCs, YTO Ha NOAK/IIOYEHHOW Harpyske HyJieBoe
HanpsPKeHUe U J0OUTbhCS MOKAa3aHUW HyJiS Ha JJUCIJIee TOBOPOTOM TOJIOBKU PEryJIMPOBOYHOTO
pe3uctopa R13.

Janee noaHATH BbIXOAHOE HanpsxkeHue 10 60-80% oT MakcMMaJbHOTO U pe3ucTtopoM R7
OTperyJMpoBaTh IMOKa3aHUs Ha JUCIJee, AOOUBILMCh COBHAJleHUS C JAeWCTBUTEJbHbIM
3HaueHHeM. M3MepsATb HamnpshKkeHHe Heo6X0JUMO NpPUO6OpPOM, 06J1aJalLUM CIOCOOHOCTBIO
u3MepaTh cpegHekBajpaTudyHoe 3HaueHue(TRUE RMS). Ilocine 3aBeplieHUsi HACTPOUKHU
peKOMeH/IyeTcsl BKIIUUTD 3auTy pyHkiuei FO5.

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

PerynsgTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdericom RS-485. [To yMosiyaHutio
3Ta mJiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu nepBoHaya/lbHOM MOCTaBKe IJlaTa He Oblla 3aKas3aH, TO €€ MOXHO JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoumo:

A) YcTaHOBUTBb 3HaYEHHUeE a/ipeca YCTporcTBa B MHGOPMAIMOHHOM ceTH pyHKLMelr FI9;

B) YcTaHOBUTBH 3HaUeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CUTHajJia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

3.18 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHuUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDPKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpo30¥ KM3HHU [lepCoHaJ/Ia UM op4Yer UMyL1eCcTBa.

KHomnka uMeeT ¢puKcaluio CBOEro MoJoXKeHHus.

B MozesiiIX TUPUCTOPHBIX PEryJATOPOB C HOMUHa/JIbHBIM TOKOM 40 1 80 A npu HaKaTUHU
3TOM KHOIIKM pa3pblBaeTCs Liellb BCIIOMOTaTeJbHOTO MUTAHMS, IPU 3TOM IJIaThbl yIpaBJeHUs
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPaBJAE€HHS Ha TUPUCTOPHI He NMOAAI0TCS.

Jns Mozesield ¢ HOMUHAIbHBIM TOKOM OT 125 A U Bblllle IPU HaXKaTHUU KHOIKU MOAAETCS
HanpspKeHWe Ha MexaHU3M He3aBUCUMOTrO pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIU
OTKJIIDYAETCS MU 06eCTOUYMBAET HAarPy3Ky.

3.19 UcnosabzoBanue [THU/I-peryagaropa

Jis1 ynpaBJieHUsI TAPUCTOPHBIM peryasaTopoM ot [IU/[-perysisiTopa Heo6X0AKMMO BbIOpPATh
CUTHaJ ynpaBJieHus 4..20 MA, A1 yero npucBouTh GyHKI UK F2 3HaueHUe 4.

BHyTpu mkada npousBe[eHO YaCTUUYHOE pPaACK/JIIUYeHHUEe lened MUTAHUS W yIpaBJeHUs
[TU/l-perysisTopa corjiacHO cxeMe, IPUBEJEeHHONW B NpuJoxeHUU b. JlaTyuMk TemmepaTyphsl U
nenu curHanusauuu [MU/l-perysnsitopa noTpebuTesb pacK/J4YaeT CaMOCTOSITENbHO COIJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallUH, KOTOPOE BXOAUT B KOMILJIEKT IOCTABKH.
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4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [JAeHCTBYWOIIUM TpeboBaHusAM “[IpaBui ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMU 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HanpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEOOX0IUMO OTKJIYUTD PETYJSTOP U NMO/IK/II04aeMble yCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHUKOB M BHYTPEHHIOK 4acCThb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE Pery/sATOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCOT, 1iesI04el, Maces U T. II.

4.4 TloaxksrovyeHHe, PeryJMpoBKa U TexXHUYecKoe OOCIy>KUBaHHE peryJssiTopa [JA0JDKHBI
NPOU3BOJUTHCS TOJIbKO KBATUDUIMPOBAHHBIMU CIENUAJUCTAaMU, WU3YUYHUBIIUMH HacCTosllee
PYKOBO/ZCTBO MO 3KCIIJIyaTalUH.

4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHus «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIYaTAL[MU 3JIEKTPOYCTAHOBOK NMOTPEOUTENTEN».

4.6 Jlns1 3alUThI 06CAy>KHMBAIOILET0 IIepCOHA/Ia PETYASTOP JOJXKEH ObITh 3a3€MJIEH.
4.7 PerynsiTop He MOXeT ObITh UCIIOJb30BaH KAaK Pa3beJUHUTEJIb I[eNU WU U30JIHpYlolee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada HalpsiKeHWe Ha HarpysKy INpeAcTaB/iseT ONacHOCTb JJs
IepcoHaJsia UJiu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMbli BHELIHEN CUCTEMOM 6€30MaCHOCTH.

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

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. [l nmpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X0UMO:

A) ycTaHaBJAWBATh PETyJASTOP Ha HETOPIOYYIO TIOBEPXHOCTh;

B) HeJlonyCcTUMO yCTaHaBJAMBATh PETYJSATOP B MJI0X0 BEHTUJIMPYEMbIX MECTaX U MeCTax C
BBICOKOU TeMIEepPaTypoOr OKPY>Kalolllel cpeibl;

B) npu ycTaHOBKe He06x0A4MMO obecrnieduTh He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsaTopa.

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

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, Ipe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.
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5.3 CeyeHue CUIOBBIX IPOBO/OB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINOJIHATbL BHUTBIMH IAdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/JIIOYEHHEM K
yhpaBJARMUM KJIEMMaM JId KaXJ0ro CMraaja oOTaeJibHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJsiTopa, AJis 4Yero pPeKOMeHJyeTcsd WX KOHIbl THIATeJbHO 3a4YUCTUTh U
00JIyAUTH UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

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

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaw,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 Ilpu BbINOJTHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JMUMO BBINIOJHUTD CleAyolMe e CTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TeCTOBOW Harpy3kKd peKOMeHJAyeTCd NMOAKJIYHUTH JIaMIly HaKaJMBAaHUA MOLIHOCTBIO
100-150 Br.

be3 mojk/JIO4YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbca B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUS,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) mnojaTh Hamnps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJUO/bl Ha NlepeJHel NaHeau
mkada Jo/KHbI KPaTKOBPEMEHHO 3aropeThCd M NMOracHyTh, Ha AUcCHJee B TedeHUe 10 cekyH[
Jl0/KHA 0TOGpa3UThbCA HAANWChb TeKylled MOJesM pery/sTopa U BKJIKOYAKTCA BEHTHUJIATOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0TOOPAa3sUTbhCS HaANuCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUTHaJjia 3ajaHusi( HampspkeHUs WM MoluHocTH, Hanpumep Us3=57%, ). 3To o3HadaeT, 4YTO
perysiiTop roToB K paboTe ¥ NIpOrpaMMHUPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOWKU: Iojadya KomaHJbl “PaboTra”
OCYIL[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJH, BbIXO/HOE HaNpsiXKeHUE PeryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3aJaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3HUCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsiokeHHe “Bka” M NPOKpyTUTE PYy4YKy IepeMeHHOTro
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
MO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHUs) U3MeEHsSeTCS HalpsbKeHWe B mpejiesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMupoOBaHue.

7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.
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[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCI B PpPeXUME
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpamMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynip.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”

7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIIeCTBIISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHOMKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKI U, HAalpUMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTh 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOe 3HAueHUEe QYHKIUU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCliee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOM 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKLHUU U CTaHeT BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJUKATOpPa UCYe3HET, a 3HaYyeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUHU, [IJIs Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmupyeMblie GYHKIMU peryJisiTopa epedyucseHbl B Tabaule 7.1.

Ta6snna 7.1 [lporpaMmmMmupyeMblie GYHKIUU

dyH- Haanucek Ha OnucaHue
KIMg | WHAWKaTOope

dynknuu F1-F8 aABas110TCA 00LIMMMU AJ151 BCEX PEXKMMOB

Onpenensier cnoco6 ymnpaBjeHUs: KoMaHJa “‘Pabora” mnopaeTcad MeCTHO WU
JUCTaHLIMOHHO
3HavyeHUe Hagnucek IlosicHeHue
F1 cnoco6 ymp. 0 TvMbIe Komanga “Pa6oTa” mojaeTcs nepeBoioM PyKOSITKU
y P TyMOJiepa “PaboTa” B nosioxkeHue “Bka”
1 MCTAHIHOHHO Komanja “PaboTa” nojaeTcss nyTeM 3aMbIKaHUs KJIEMM
6 U 7 KJIeMMHOH K0JI0JKU X1 nJ1aThl yipaBJieHUs
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2 | modbus | Komanjia “PaboTa” mosaetcs no unrepdeiicy RS-485
OnpefensieT curHaJjl ynpaBJieHUsl BbIXOAHBIM HalpshKeHUueM
3HayeHHe Hagnucek [TosicHeHue
CurHas 3aaHds] U3MEHSAETCS HaKaTHeM KHOMOK “>" U
wer

0 KHOIIKH aun

HaxkaTue “>” yBeJIMUMBaET BbIXO/[HOE HANPsKEHUE

HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsXKeHUe

CurHan 3aZjaHusi U3MEHSETCs IOBOPOTOM pYy4YKH

IIepeMeHHOT0 Pe3UCTOopa, pasMelleHHOro Ha JIMLEeBOHr

1 BCTP.pe3UCTOP MaHeJu. [TosoxkeHUe “Mun” COOTBETCTBYET

F2 CUTHaJ yIp. MUHHMMaJIbHOW BeJIMYMHE 3a/laHusd, NoJioKkeHHe “Makc”

- MaKCHMMaJIbHOU BeJIMYMHE 33/JaHUS.

CurHas 3aZlanud NoJlaeTcs BHEIUHUM HanpspkeHueM 0-

2 0.10B

10B
3 0.20 MA CurHaJj 3a/laHud nojiaeTcs TOKoM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JaeTcsd TOKOM ynpaBJjeHus 4-20 MA
CurHan 3afaHud NOJAeTCAd BHELIHWM IepeMeHHbIM
5 BHeIl. PE3UCTOP | Pe3UCTOPOM. PekomeHnpyemoe 3HaueHue
CONpPOTUBJIEHUS 3TOr0 pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlanus nojiaetcs no uHtepdericy RS-485
OnpefensgeT noBejeHHe peryJsAToOpa IOCae NMPONAKU HaNPSAKEeHUs CUJIOBOM CeTH WJIU
BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexkuMe “PadoTa”
3HavyeHHe Hagnuch IlosicHeHue
Ecnyv mnpoBan HanpspkeHUs [JMJCS MeHee 2 CeK -
BbIXOJIHOE HaIlps>KeHWe CKayKoOM BO3BpalllaeTcs Ha

0 BKJIDUEHO NpeXHUU yPOBEHb.

Eciu npoBasn HanpsbkeHUs JAauica Gosee 2 cek -

F3 aBT.BKJI NPOUCXOJUT aBTOMATUYECKOE MOBTOPHOE BKJIYEHHUE.
Ecnyv mnpoBan HanpspkeHUs [JMJCS MeHee 2 CeK -
BBIXOJIHOE HaIllpsXKeHWe CKAadyKOM BO3BpallldeTcs Ha
IIpeXXHUH YPOBEHB.

1 OTKJIIOYEHO Ecnyv npoBas HanpsokeHUs JAJuicad 6Gosiee 2 ceKk -
aBTOMaTUYeCKUH Ilepe3alyCK He MNPOUCXOAUT; YTOObI
nepedTH B pexxuM “Pab6oTa” HYXHO NoAaTb KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”

OnpefensieT ycao0BUe cpabaTbiBaHUA 1-ro IporpaMMHUpPyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO Pejie HEAaKTHBHO BO BCEX peXKMMaxX paboThl
1 cnrtan TOTOB S:paﬁaTbIBaHI;Ie peJie IPOUCXOAUT NIPU NTepeXO/ie B PEKUM
F4 1-e pene ['0TOBHOCTB
2 cenrtas PAEOTA ‘('Ipa6aTb:BaH1/1e peJie IPOUCXOAUT NIPU N1epeXO/ie B PEKUM
PaboTa
3 cnrtan ABAPUS S:paﬁaTb{’BaHI/Ie peJie IPOUCXOAUT NIPU NTePeXO/ie B PEKUM
ABapusi
OnpefensieT yca0BUe cpabaTblBaHUA 2-I0 IPOrPaMMUPYeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO Pejie HeaKTHUBHO BO BCeX peKMMax paboThl
1 cnrtan TOTOB S:paﬁaTbIBaHI;Ie peJie IPOUCXOAUT NIPU NTePeXO/ie B PEKUM
F5 2-e pene ['0TOBHOCTB
2 cnrtan PAEOTA ‘('Ipa6aTb:BaH1/1e peJie IPOUCXOAUT NIPU NlIepeX0/ie B PEKUM
PaboTa
3 cnrtan ABAPUS S:paﬁaTb{’BaHI/Ie peJie IPOUCXOAUT NIPU NTepPeXO/ie B PEKUM
ABapusi
F6 3-e pese OnpepenseT ycJoBUe cpabaTbiBaHUs 3-T0 IPOrPaMMUPYEMOTo peJie
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3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO PeJsie HeaKTUBHO BO BCEX PeXXUMaX paboThl
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
1 curHaa I'OTOB | P N p p a p pexoae B p
['0TOBHOCTB
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
2 curHaa PABOTA | . P ” p p A p pexoae s p
Pa6oTa
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeX0/Ie B pEXKUM
3 curuan ABAPUs | /P33T peJIe NPOUCXOAHT HpH NEPEX0Ae B p
ABapus
OnpenensgeT MeTO/ PeryJIUPOBaHUS BBIXOAHOTO0 HANPSXKEHUS
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > "
0 ¢$a3oBbIl ®a30BbIll MeTO/| pETYIUPOBAHUS
1 np.nepuoz, MeTo/ peryJinpoBaHusi IPONYCKOM NEPUOJIOB
3a/iaeTcsi XapaKTep Harpy3Ky — akTHBHAs WM aKTUBHO-UHAYKTHUBHas.
3HavyeHUe Hagnuch IlosicHeHue
0 aKTHUBHas AkTuBHas Harpyska( cos du >0,9)
F8 HArpyaKa 1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH/lyeTcs HCIOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu pna Harpy3kd, MOOAK/JIOYEHHON dYepes
TpaHcpopMaTop, mpH yIopaBJeHUM MPOMYyCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphbl AJ1s UHJUKALMU B paboyeM pexuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIIHOCTeN o dazam
1 [,U WHuKausa TOKOB M HANIPsKeHUH 1mo ¢asam
F9 HH KA 2 I, P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
3 U, P WHuKanus Hanpsi>KeHUH 1 MOLITHOCTEH 1o ¢paszam
4 I Wuukainus TOKoB 1o ¢pazam
5 §) Wuaukanus HanpsikeHUd no dpasam
6 P WHauKanusa MoIHOCTeH 1Mo ¢pasam
dyukuuu F11-F24 aeiicTByoT npu ¢pazoBoM MeToje peryaupoBanus( ¢yuknusa F7=0)
BpeMa n/iaBHOroO BBIXOJA HANpsPKeHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadyeHUU
F11 IJIaBH. yCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi mJIaBHOTO CHU)KEHUs HaNpSKeHUs [0 MUHHUMaJbHOTO 3HaudeHus. /Jluama3oH
F12 [JIaBH. BBIKJI. N
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps»KeHUS U MOIIHOCTHU B 3aBUCMMOCTH OT
yOpaBJsSOIIero curHana(mpu ycjJOBHM, 4YTO HaNpsihkeHUWe CeTH CUHYCOUJAJbHO, a
Harpyska JinHelHa)
3HavyeHue Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BrixolHOe HamnpsihKeHUWe MpsAMO NPONOPLUOHATBHO
CUTHaJIy yOpaBJieHUs
1 p BbIXo/iHasi MOIHOCTb MPSIMO MPONOPI[MOHAJBHO CUTHALY
ynpaBJieHUsI
MuHHUMa/bHOE 3HAaYeHUe CUTHaja 3a/jaHus B %. /luana3od 3HayeHu#d ¢pyHkuuu ot 0% 1o
F15 | HmwKH.IIpemen 0 0
100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetHoctb 0,1%
MakcruMasibHOe 3HaYeHUe CUTrHasa 3a/jlaHus B %. [luanasoH 3HaueHuit ¢yHkuuu ot 0% a0
F16 BepX. Ipeje o o
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAET WU OTKJIIYaeT PeXUM OTpaHUYeHUs
TOKA WJIK CTAOW/IM3alUU TOKa.
3HayeHue Hagnuceh [TosicHeHue
F17 KM 0 OTKJL Pe>xuMbl OrpaHUYeHHUs UK CTAOUIM3AIMU OTKIYEHbI
p 1 orpaHuvyeHue | | BkirouyeH pexxuM orpaHU4eHHUs TOKA
2 Crabunuzanus | | BkaoueH pexXuM cTabuaM3aldu Toka
3 Orpanuyenue U | BKJOYeH pexMM OTpaHUYEHUs HAPSHKeHUs
4 Crabuausanusa U | Bk/aoyeH pexyM cTabuan3aliy HanpsiKeHUst
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5 orpaHuyeHue P | BkiiloueH pexuM orpaHUYeHus MOIHOCTH

6 Crabunuzanus P | BkitoyeH pexuM CTabUJIN3allud MOLHOCTH

v Ctrabunuzanus | BkiroueH pexxuM cTabuIrM3aliu KBaipaTa HalpshKeHUs
U*U

F18

cTabuan3anusa

qDYHKL[I/IH onpeaesadeT CKOpoCTb M TOYHOCTb CTa6I/IJ'II/133L[I/II/I HJIN OTPAaHHUYEHUA

0 MepieHHas MepieHHasd cTabUaM3alMs, BbICOKAasd TOYHOCTD

1 cpeaHss CpeiHad cTabUIN3alHs, CpeiHsASI TOYHOCTh

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

3 BbICTpaH Inpu GOJIBIINX OTKJIOHEHHUSX OT YCTaBKH,
MeJIEHHAA MPHU MaJibIX OTKJIOHEHHUAX

rubkas

F19

H. npepena U

OnpezesnsieT MHUHUMaJbHOEe 3HAYeHHe HANpsSPKEHWsT Ha Harpy3ske B  peXume
CTabUIM3alMK HanpshkeHUs. 3HavyeHHe OQYHKIMHM He MOXET MNPEeBbICUTh 3HavyeHue
dyuknuu F20

F20

B. npenena U

OnpefensgeT MaKCMMa/IbHOe 3HAaYeHUe HANPSHKeHUA Ha Harpy3Ke B peXMMe OTpaHUYeHus
HanpshHKeHUs WM CTabWIM3alUM HanpshKeHUs. 3HadyeHUe (QYHKIMM He MOXeT ObITh
MeHblle 3HaueHus1 dyHkuuu F19

F21

H. npegeJ |

OnpejiesiieT MUHUMAaJbHOE 3HaUYeHHWe TOKA B Harpy3ke B peXHMe CTAOW/IU3alUU TOKa.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22

F22

B. pefe |

OnpepenseT MakCHMa/lbHOe 3HaueHUe TOKA B Harpyske B peXkMMe OTpaHMYeHMsl TOKa
WJIM CTaGUIM3aLUU TOKa. 3HaueHHe QYHKIMM He MOXET NPEeBbICUTh HOMUHAJIBbHBIN TOK
peryJsiTopa v He MOXKeT 6bITb MeHbliIe 3HaYeHUs1 PyHKIuU F21

F23

H. npegea P

OnpefienisieT MUHUMAaJbHOE 3HAaYEHUE MOLIHOCTU B HAarpyske B peXUMe CTaOUIM3aLUU
MOIIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHne QyHKuuu F24

F24

B. npefen P

OnpejiesiieT MakCUMasIbHOe 3HAauyeHHe MOIIHOCTH B Harpy3ke B peXXHMe OTpaHUYeHHUs
MOIIIHOCTH WJIM CTAGUIM3AIUM MOIIHOCTU. 3HAUYeHUe QYHKIUU MOXKET ObITh MeHbIlle
3HaYeHUs GyHKIUHU F23

®yukuuu F26-F28 nelCTBYIOT IPU peryJMpoBaHUusA METO0M nponycka nepuoaoB( ynknus F7=1)

OnpefensieT BpeMsi OJJHOrO IIMKJIA peryiupoBaHus. [luana3oH 3HaueHUW PyHKUUHM OT 1

F26 HHICL. per. 10 25 cek c marom 1 cek
MuHMMa/bHOE 3HaYeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% n0
F27 | HwxH.penesn
100%, HO He 60.1ee 3HaYeHus1 yHKuH F28. luckpetnoctb 0,5%
MaxkcuMasibHOe 3HaYeHHe CUTHasla 3aJaHus B %. /luanasoH sHadeHud GyHKLUM oT 0% 10
F28 Bepx.npejes
100%, Ho He MeHee 3HaueHus ¢yHkuuu F27. luckpetHocTb 0,5%
F29 H. ipesiest P OnpenenisieT MUHMMaJlbHOEe 3HaYE€HHE MOUIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUU
MOIIHOCTHU. 3HaueHue QYHKIIMU HEe MOXeT NPeBbICUTh 3HaueHue pyHKiuu F30
OnpenenseT MakCUMaJlbHOE 3HaueHHE MOUIHOCTH B Harpyske B peXXHMe OrpaHHUYeHHUs
F30 B. ipeen P MOIIIHOCTHA WJIA CTAaOWIM3alUM MOUIHOCTU. 3HAuYeHUe QYHKIHUU MOXKET ObITb MEHbIle
3HaueHus pyHkiuu F29
dyukuuu F31-F32 paeiicTByoT npu ¢pazoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpenensgeT MUHMMaJbHOe 3HAaYeHWEe KBaJjpaTa HaNpshKeHUs Ha Harpys3ke B pexume
F31 | H.npenen U*U | crabunuszaniiu KBajJpaTa HanpsKeHUsA. 3HadyeHHe OQYHKIMU He MOMXET MPEBBICUTH
3HaueHue ¢yHKMU F32
OmnpenenisieT MakCUMa/lbHOE 3HAueHUE KBaJ[paT HaNpPsHKEHUs HAa Harpyske B pexuMe
F32 | B.mpemen U*U | cTabuiv3anuy KBaApaTa HanpsbkeHUs. 3HadyeHHe QYHKIUMU HE MOXET ObIThb MeHbIle
3HavyeHUs ¢yHKIuHU F31
OyHKIMSA BK/IOYAET UK OTK/IIOYAEeT TeCTUPOBAaHME HA Ha/IMUKMe Harpy3Ku U BHyTPEHHee
KOPOTKOE 3aMblKaHH€e TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHUe Hapnuce [losicHeHune
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOYEeHA 3almyTa OTK/IYEHa
3aiuTa OT HEMCNIPAaBHOCTH B LIENU U3MEPEHUSI BBIXOJTHOTO HaNPs>KeHUsl
F95 3amuTa UBbIX | 3HayeHHe Hagnucob [TosicHeHue
0 BKJIIOYEHA 3amyTa BKJIKYEHa
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1 | OTKJ/IFOUYEHA | 3almuTa OTK/I4YEeHa
3anuchk B IaMATh 3aBOJCKUX HacTpoeK( 3Ha4eHUH 10 YMOJIYaHUI0)
3HaueHHe Hagnucob ITosicHeHue
0 HeT 3HayeHHUs BceX MporpaMMHupyeMblx GYHKLMM  He
U3MeHseTCqd
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
F98 | 3aBoj. HacTp. 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% FIo1 0
F16 100% F95 0
F17 1 F99 1
F18 1 F100 3
F99 | RS-485 ajpec OnpepensieT ajipec ycTpoicTBa B ceTu RS-485, 3Hayenus ot 0 0 247
OnpefesisieT CKOPOCTh MepeJilauu JaHHbIX 0 ceTu RS-485
3HaueHue Hagnuce
0 1200 6uT/cC
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
CMTHa/Ja C JaTYMKa TOKa M IOKa3aHWAMM TOKa Ha Jucilee. Ha npepnpuaTtuu
M3roTOBHUTEJIE 0OBIYHO BBICTABJIEHO 3HaYeHHe 6/1u3koe K 1,00. /luana3oH 3Ha4eHUH OT
0 mo 2,50

8. Ucnioib3oBaHMe BcTpoeHHoro [IU/l-peryasaTopa

Jna ucnosb3oBaHua BcTpoeHHoro [IW/I-perysndaropa AJjisg peryJiMpoBaHUA TeMIlepaTyphl
06beKTa He0O6XOAMMO BbIOpATb CUTrHaJj ynpasieHHs 4.20 MA, JJid 4yero Hy»KHO yYCTaHOBUTb
3HayeHue O¢yHkHMU F2, paBHoe 4. B 3ToM ciydae aHaznoroBblil BbixoaHOW curHaa I[THU/-
peryJsiaTopa CTaHeT yIpaBJATb BbIXOAHBIM HanpskeHueM TPM.

Takxe Heo6x0aUMO NMpoU3BeCTU KoHUrypupoBaHue [IN/[-peryisiTopa B COOTBETCTBUMU C
npuJjaraeMoy TeXHU4YeCKOHU JJOKyMeHTalluex.
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9. UHAMKANUS JaHHBIX HA JUCILIEe
B Tabsune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIeE JaHHbIE /151 BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunynHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a crpoka Koj yHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HAaYeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa
2-1 CTpoOKa 0TOOpakaloTCsl NapaMeTpbl B COOTBETCTBUE CO
3HayeHueM ¢yHk1nuu F9 u Temneparypa paguaropa, Hanpumep, [=25
A, U=200 B, P=5,0 kBT, Tp=38 C.
WHauuupyeMble Ha JWCIlJiee MapaMeTpbl MepUOAUYECKH MEHSIOTCS.

Pa6oTa YTo6bl MpoCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy)KHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TEeKyllero napaMerpa. [Ilpu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YTo6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Kop omm6ky 1 ee Ha3BaHUe

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUA

Bo3MokHble HEUCIIPABHOCTH U CIOCOObI UX YCTpaHeHHUs NpuBe/ieHbl B Tabsune 10.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlosscHeHHne
HHJMKaTope
Harpyska He NoJIK/JII0YeHa UJIM KOPOTKOe 3aMblKaHUEe BHYTPU TUPUCTOPA.
Bo3mo:KkHasi npuYnHa JenicTBUs

Harpyska He mnojk/oyeHa WM | YOeAUTbCs B PaBUJIbHOM

NO/IK/JII0YeHA HEBEPHO NO/IKJII0YEHUH Harpy3KHu

HapyueHne KOHTaKTa [IpoBepuTh KOHTaKTHbIe
COeIMHEHHUs; NPU HeOoOXOAMMOCTU
KOHTAKTHbIE MIOBEPXHOCTH

o1 HeT Harpy3Ku Uiu 3a4UCTUTb, BUHTOBbIE COE€JMHEHUS
K3 Ttupucropal NOATSHYTh

O6pbIB NPOBO/IOB, 06PBLIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTb NPOBOJOB

Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu

TUPUCTOPA OTK/IIOUEHHOM HaIpsPKeHUH CeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOXUCTBO HEUCIIPABHO

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

YCcTpoHCTBO He 0OHAPYKUBAET HANps>KeHUe CETH

Bo3MoxHasA npu4YMHaA JencTtBus
Ow?2 HeT CUJIOBOM ceTH! | HampspkeHWe Ha peryJasaTop He | YOeAuTbCs B HNOJK/IIYEeHUH

0/IaHO HalpshKeHus, NPaBUJIbHOCTH

HO/IKJII0YEHHUS]
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C/UIIIKOM HU3KOeE HallpdXXeHune

Y6enuThcs, 4TO HAMpsKeHHeE B CETU
ooJsibiie 190 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS

CUCTEMBbI ylpaBJIEHUA HUJIN

npoBas

CHJIOBOT'O HallpAXeHUudAd

AJINTEJIbHOCTBIO 6oJiee 2-x CEeKyH. ﬂaﬂbHEﬁmee NoBeieHUeEe peryjadTropa

Ow3 Hannpl;ﬁgguﬂ' onpenensiercs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecam F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Cton”
Temnepatypa ox/axjawulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4YMHaA JencTBus
Heucnpasen BEHTUJISATOD | Y6e uThCs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
PerynsTop pasMemieH B IJI0OXO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KalolLlero BO3/yxa He
MecTe npesbimaer 40 C. YcTaHOBUTH
Ow4 neperpesn!
peryiatop B Jipyroe  MecCTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Bo3mo:KHasi npyuYnHa JenicTBUs
TeMnepaTypa cpefibl CJOUIIKOM | YOeAUThCS, UYTO  TeMIlepaTypa
HU3Kas cpeabl He Hke 0 C
Heucnpasen JaTyuK | OTIpaBUTh B pEMOHT
TeMIepaTypbl
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTh MeXILJIaTHbIEe
HET CBAI3U MEeXIY
Owb iaTamu! JAPYT C APYTrOM JJaHHBIMU pa3beMBI, eC/IM OLIMOKa He hcYe3aeT
— OTIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [I[pO3BOHUTH BBIXO/] peryasTopa Ha
peryJasTopa HaJ/iMuuve MexxPpa3HoTro KOPOTKOTo
3aMbIKaHU{ ¥ 3aMbIKaHUs Ha 3eMJIIO
CivmkoM  6o0JibllIME  MYCKOBBIE | YBeJMYbTEe BpeMs IIJIABHOTO MYCKa,
Ow?7 Koporkoe TOKH YMEHBIIUTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHHe, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOJHOE
NpeBbIllIaeT HOMUHAJbHBIA TOK | Halpsi>KeHHe PeryJsTopa;
om10 Meperpyska peryJsTopa B TeyeHHUe | BKJIIUYUTD PEXKUM OrpaHUYeHUA
JJIUTENbHOTO BpeMeHH! TOKa; YBEJUYUTb COMPOTUBJIEHUE
Harpysku
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Cucrema ynpaBJieHHs] QUKCUPYET 3aBeZ,0MO HEBEPHbBIE MOKA3aHHUS
Hanps>KeHud Ha JuCIliee
Bo3mo:KHasi npuYnHa JencTBUs
ow13 HeT U3MepeHus HeBepHasg cxeMa mNoAK/IOYEeHUs | YOEIUTHCS B IPABUIBLHOCTH

UBbIx!

Harpy3KH, 06pbIB Harpy3Ku

MNOJK/IYEHUS U OTCYTCTBUSA
06pBIBA HATPY3KH

TpebyeTcsa HacTpoiKa MOKa3aHUM
HanpsHKeHUs

OTK/II0YUTD 3aIUTY GyHKIUeH F95,
NPOU3BECTH MOACTPOUKY
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peryJiMpoBOYHBIMU PE3UCTOPAMHU
Ha 1m1aTe A6 B COOTBETCTBUHU C
nyHKToM 3.16 B)

OGpBIB B U3BMEPUTEJbHOH 1M1

Y6eauTbcsa B MOJKII0OUEHHOM
COCTOSIHMH ITPOBO/IOB, PAa3beMOB
HUKHeH 11aThl A6

Hapyuienue KOHTaKTa
MEXIJIaTHBIX Pa3be€MOB MEXAY
maatamu A6 u A5

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

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

PeryJsigiTop He BocHpUHUMaeT koMaHAay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUTH MOCTyIJIEHWE KOMaH/bI
paboTa Ha KOHTaKTaxX KJEeMMHHKa
yIpaBJIeHUS; y6eaUThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpOBaHa
¢yuknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH/ibl

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npyu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEeHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

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

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

NMOAKJ/IDYEHH e

neney ynpaBJieHUs

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

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HAYEeHHUe.

HeI/ICHpaBHOCTb KHOIIOK NN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omn6ok

PerynsiTop mepexoAUT B pPEXUM
IPUCYTCTBYeT U HW3MEHSEeTCs, Harp
Halps>KeHUs1 HeT

“PaboTa”, curHan ymnpaBJieHUs
y3Ka NOJK/II0YeHa, HO Ha BbIXOJE

Bo3MoxHasg npuYrHa

JelicTBusa

HewncrpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPaBHOCTb
TUPHUCTOPOB

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

Ha HWHAWKATOpE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoxHasg npuYnHa

JeiicTBusa

He n1nopmaHo BcmoMoraTesibHOeE
nutanue 220 B

BxirounTh aBTOMaT QF2,
NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTaKTax aBTomaTa QF2

Haxxata  kHomka  “ABapuiiHoe
OTKJIIoUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn6ok

[Ipy paGoTe peryjdaTop TMepUOAWYECKH “3aBHCAaeT’, JaHHble Ha

HHAWUKaTOope OOHOBJISIIOTCA HECBOe

BpEMEHHO, KOMaH/bl YIIpaBJE€HHA

BOCNPHHUMAKTCA C 3dII0O3JdHHUEM UJIKN HEBEPHO

Bo3mo:KHas npuynHa JenicTBUs
BcnomoraTtesibHOe nutanue | [IpoBeprpTe ocuuanorpapom
COZIepXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B

nepuognieCKMu B HEM BO3HHKJAKOT

BCIIOMOT'aTE€JIbHOM HallpAXEHHWH.
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IPOBaJIBI HaNpsKeHUs
BCJIE/ICTBHE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUTATEJIEH,
annapaTtos)

CBApPOYHBIX

[logaTh BcoMoraTesbHOE MUTAHUE
OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok -

[Ipy mojavye HamNpsiKEHHUs Ha PETryJATOP HA HAarpyske MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaH1a “Pa6oTa” He 1o1aHa, peryJisiTOp HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3mo:KkHasi npuYnHa JenicTBUs
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpy3ku NO/IKJII0YEHUS] HAarPy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

11. TexHu4eckKoe 06CayKMBaHUE

11.1 TexHuYeckKoe OOCIY>XMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
1IeCTh MecCs1eB U BKJIIOYAET B cebs:

A) KOHTPOJIb KpeIJIeHUsl perysTopa

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

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peKMUMa peryJsTopa.

12 MapkupoBKa peryJATopa

12.1 Ha kaxbli1 peryJiiTop HaHOCATCH:

A) Ha3BaHMUe peryasaTopa;

B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[) cTeneHb 3alMTHI KOPNYCa;

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

13 YnakoBKa 6J10Ka

13.1 YnakoBKa peryJisiTopa pou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ AepeBSIHHBIN SIIUK.

14 TpaHcnopTHpOBaHMe U XpaHEHUE

14.1 PerynsiTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOpPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

A) TeMmnepaTypa okpy:xatoiero Bo3ayxa -20...+55 C;

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

Bo3zyx B noMelLeHUU He JO0JDKEeH COZAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

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

15 KoMIJIeKTHOCTB

TPM-1-C-TTUZI10-A. .o e e 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 e 2 1T

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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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxenue B FaGapuTHbIE U IPUCOEAUHUTEIBHBIE Pa3MepPbI
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Ta6sinna B1 F'a6apuTHbIe U IPUCOEIUHUTENbHBIE pa3Mepbl, MM

HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-1-C-IINJ10-A-40 360 | 390 414 | 560 | 525 | 174 Bositel M8 15
TPM-1-C-IIM10-A-80 360 | 390 414 | 560 | 525 | 174 Bositer M8 16

TPM-1-C-TIM/110-A-125 480 | 516 546 | 720 | 680 | 194 | Boatel M10 22
TPM-1-C-TIMJ10-A-160 480 | 516 546 | 720 | 680 | 194 | Boatel M10 23
TPM-1-C-TIM10-A-200 480 | 516 546 | 720 | 680 | 194 | Boatet M10 24
TPM-1-C-TIM10-A-250 480 | 516 546 | 720 | 680 | 194 | Boatet M10 26
TPM-1-C-TIM/110-A-315 560 | 602 638 | 840 | 790 | 194 | Boater M12 32
TPM-1-C-TIM10-A-400 560 | 602 638 | 840 | 790 | 194 | Boater M12 34
TPM-1-C-TIM/110-A-500 660 | 702 738 | 940 | 890 | 222 | Boartel M12 46
TPM-1-C-TIN/10-A-630 660 | 702 738 | 940 | 890 | 222 | Boatel M12 48
TPM-1-C-TIM/10-A-800 760 | 802 838 | 1000 | 950 | 222 | Boatpl M12 52
TPM-1-C-TIM/J10-A-1000 | 760 | 802 838 | 1000 | 950 | 222 | Boatbl M12 60
TPM-1-C-TIMA10-A-1250 | 760 | 802 838 | 1000 | 950 | 222 | Boatet M12 62
TPM-1-C-TIN/110-A-1600* | 760 | 802 838 | 1300 | 1250 | 282 | Boatet M12 65
TPM-1-C-IIM1/110-A-2000 110 3apoCy
TPM-1-C-IIM/110-A-2500 110 3apoCy
TPM-1-C-1IM1/110-A-3000 110 3apOoCy

* MOXKeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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