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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOIIHOCTH, HMeHyeMoro jaznee 1o Tekcty “TPM-3-C-IIMA251-3T-A”, “peryasartop” wuau
“ycTpoiicTBo”.

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 peryJgaTopy MOXKeT ObITb MNOAK/JIIOYEHA MO0 cxeMaM: ‘3Be3ja’ WM
“TpeyroJibHUK".

1.3 PerysvpoBaHMe Hallpsi>keHHe Ha Harpyske OCYLeCTBJIIETCA OJHOBPEMEHHO N0 BCEM
TpeM pa3aM B COOTBETCTBUE C OJHUM CUTHAJIOM 33/jlaHUsI( COBMeCTHOe ynpaBJieHue pa3aMu).

1.4 PerynaTop MOXeT NPUMEHATHCA KaK /s PYYHOrO yIpaBJ/ieHUs YPOBHEM MOLIHOCTH,
Bbl/leJIIeMOM B Harpyske, JJis 4ero npejjHa3sHayeHbl KHOIKHU U IepeMeHHbIM pe3ucTop Ha
nepejHed MNaHeJM wIKada, TaK M JUCTAaHLMOHHOTO YyOpaBJeHUs B COCTaBe CHUCTEMBbI
aBTOMaTHU3alMHU. B KadyecTBe ynpaBJAOLHAX CHTHAJIOB MOTYT IPUMEHATHCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbiM curHai 4...20 MA;

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

KomaHny paspelieHus i1 paboThbl pery/asTopa MOKHO NOJATh KaK BPYYHYI0 C IOMOLIbIO
TyM6Jiepa Ha JIMLeBOY [TaHeJH, TaK U AUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Bbi6op curHana ynpaBJeHUsT W KOMaH/Jbl pa3pelleHHs OCYyllecTBJAAeTCI NyTeM
IpOrpaMMHpPOBAHMUS.

1.5 PerynaTop sB/sieTCd MUKPOINPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE MT0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEProOHe3aBUCUMOU NaMATH
MHUKpOIpoLeccopa.

1.6 PerysnsTop oToOpakaeT Ha JUCIJiee TeKyllHe JJaHHble O BeJWYHWHEe 33/alollero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS MPOTrPaMMHUPYEMBbIX YCTABOK U KO/IbI
OILIUOOK.
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1.7 BcTpoeHHBIN
TeMIlepaTypoH,
yIpaBJSAKIMAN BXOJ, peryssaTropa.

[TU/I-peryaarop

M03BOJISIET
TEMIIOM HarpeBa U OXJAXKJeHHUS O06beKTa MNyTeM BO3JeHCTBUS Ha
[IN/l-peryaaTOp MOXET yHpaBJsATbCA MECTHO C NaHeJ U

HeNocpeJiICTBEHHO  YNPaBJATb

yIpaBJieHUs WU yJjaJleHHO 1o npoTokoJy ModBus.

1.8 PerysaTop MMeeT LIMPOKUN KOMIIJIEKC 3allUT U aBTOJUArHOCTHUKH, 06eCliednBaOLUX
HaJiexkHoe QYHKIIMOHUPOBAHKE YCTPOMCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpeX/eHue.

2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH yCTPOUCTBA NPUBeAEHbI B Tab uIle 2.1

Ta6suna 2.1 - Texuuueckue xapaktepuctuku TPM-3-C-ITIWJ251-3T-A

KosinuectBo ¢as 3
Cetb 198-242 B, 342/418 B, 50 'y
YnpaBjaeHue pazamu CoBMeCcTHOe
CxeMa MOJIK/IIOYEHHS] HAaTrPY3KH “3Be3na“, “TpeyrojbHUK”
Hasimyve BBOJJHOTO aBTOMaTHUY€ECKOI0 Jla
BbIKJIKOYATEJIs
Hasnyve KHONKY aBapUHAHOTO OTKJIIOYEeHHUS Ja

Cnoco6bl peryJiMpoBaHHsi MOUIHOCTH

@®a30BbIi, NPONYCKOM MEPUOJOB

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

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

Peryaupyouiuii ajieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOp, KHONIKY MaHesr
ynpaBJieHUs

Bxopz ynpaBiieHust / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA /91 OM

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kupako-kpucraiindyecku MHAUKATOp 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

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

“I'oTOBHOCTB"
Tun [IU/]-perysigTopa TPM251-11]1.UPP
KosinyectBO KaHas10B u3mepenus [1U/]- 1

peryJssiTopa

Ynpassienue [IU/l-peryaaropom

KHonkamu c 1uLeBo# naHe i Npu60opoOB UK
yAasieHHo 1o uHtepdeiicy RS-485( npoTokon
Modbus)

3aLL[I/ITa: KOPOTKO€ 3aMbIKdHH € Hd BbIX0/Ji€

3JIEKTpOHHaH 3alllUTa

3amuTa: neperpyska JAJIUTeJbHbIM TOKOM

JJIeKTpOHHAd 3alUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C
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3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

3au_mTa: KOHTPOJIb HICIIPABHOCTH THUPHUCTOPOB

JJIeKTPOHHas1, paboTaeT TOJbKO Mepes MyCKOM

3aluTa: HeCUMMEeTpPHS BbIXOJHbIX TOKOB(
00pBIB UJIK IOBpPEXKJEeHUE HATPY3KHU)

JJIeKTpPOHHadA

[leperpysoyHas cnoco6HOCTb( AelCcTBYyOIEeE
CpeJHEKBaJJpaTHYHOEe 3HaUYEeHHeE)

[=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -
1 MuH

[Topor cpa6aTbiBaHUs 3aIUThI OT KOPOTKOTO
3aMblKaHUs( aMIJIMTYAHOE 3HAYEeHHUE)

[>=3In

ToyHOCTb cTabGUIU3ALMU IEHCTBYIOIIUX
CpelHEKBAIpaTUYHbIX 3HAYEHU N BBIXOHBIX

Hanpsixkenue v Tok - 2% UH, [H
MOIIHOCTb, KBaipaT HanpsibkeHus — 4% PH,

napaMeTpoOB UH"2
Bpems cTabu/M3alUK TOKA, HAPsXKEHUS,
MOLIHOCTH, KBaZipaTa HaNpsKEHUS IPU CKayKe 2 3 cex
HaMps>KeHUs CeTH UM Harpy3ku Ha 10% B
peXXuMe CTabuIn3aluu
CTeneHb 3alUILLEHHOCTH P41
OxnaskeHHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
0.40C

TeMmmnepaTypa oKpy»Karwlei cpespbl

OTHoOcCUTe/bHAs BJAXXHOCThb BO34yXad

0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)

N3ongauus

2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yOPaBJSIOUMUMHA LeNsIMH

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTUsa

12 Mecs1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onIusl, TpedbyeTcs Aom. niaTta RS-485

[ paboThl peryJjsTopa Heo6X0AUMO

ABa HallIpAXEHHA. O,ZlHO HallpAXeHHrue 4Yepe3

TUPHUCTOPbI KOMMYTHUPYETCA HAa HAIPY3KYy — OHO HAa3bIBA€TCA CHUJIOBBIM HAIIpAXXE€HHUEM; Apyroe

HallpAX€HHe HCIOoJIb3yeTCAd OJAd TIHUTAaHUA

OHO Ha3bIBaeTCA

CUCTEMBl VyIIpaBJeHUsA -

BCioMoraTeJbHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'n,

2.2 PerynaTop npesHa3HaveH /1S 9KCIJIyaTallUKY B CeyOLIUX YCI0BUAX:
A) 3aKpbIThle B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

B) Temnepartypa okpyxatouero Bosgyxa ot 0 go +40 C;

B) BepxHUI1 Ipesies1 OTHOCUTEJIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcalUU

BJIATY;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;
1) mecTto pacnosioxkeHus 7o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUK U YIaPOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHYTpeHHee 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) aBTOMaTHYecKu# BbikJIO4aTe b QF1;

B) TupucTtopHble MoayU( 3 IUTYKH);

B) paauaTop oxsaxKaeHUs;

[') myaThl cUCTeMbI yIpaBJIeHUS;

) knemMMHas kosioaka XT1 [i/i1 NOAK/II0YEHHUS LieNlell Harpy3Ky;
E) aBTOMaTHuyecKkui BbikI0O4YaTea b QF2;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJieMMa 3a3eMJIeHHs.

B KauyecTBe peryJiMpyollero sjeMeHTa B YCTPONUCTBE HCHOJIb3YIOTCS TPU TUPHUCTOPHBIX
MOJyJisl, KaXK/Jbli U3 KOTOPBIX COAEP>KUT MO JBa TUPUCTOPA, COEJUHEHHBbIX MO BCTPEYHO-
napaJjieJbHOM cxeMe. CHUJI0BOe HampshKeHUWE TMOAK/IIYAaeTcs K CBOOOJHBIM 3aKMMaM
aBToMaTHU4ecKoro BbikitodaTesas QF1. Ha sinieBoi nmaHeiu pasMellleHbl 3JIeMeHTbl HUHAWKAI[UU
Y ynpaBJ/ieHUs. BHellHWe npoBojAa U Kabesu AJid NOAK/IIOUYEHUSI HAaNPS»KeHUS CETH, HarPY3KU U
1erneu ynpasjieHUsl BBOASATCS B IIKad C HUXKHEN CTOPOHBI. llenu ynpaBJjieHUsI U CUTHAJIU3aLUU
NO/JKJIYAITCA K KJieMMHUKaM X1 1 X4 COOTBETCTBEHHO Ha IJIaTe YIpaBJeHUs.
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3.2 PexXuMbI paboOThL

PerysisaTop B /11060l MOMEHT HaXOAMUTCSA B OJHOM U3 PEXHUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIyJ/IbCbl yIpaBJIeHUA Ha CUJIOBble TUPUCTOPHI He
NOJAIOTCSA, BBIXOJHOE HaNpsKeHHe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pab6ora” wam
“[IlporpaMMUpoOBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX NEpPeXOJUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HaYeHHe CUTHaJIa 33JaHUsA

“PaboTa”

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HaJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIME UMIYJIbCh, HA
Harpyske NpUCYTCTBYeT HanpsikeHue. Ha MHAMKaTOpe oToGpakaeTcs
TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBieHWsT KoMmaHbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“I'OTOBHOCTB .

“ABapus”

B 3TOT pexuM pery/siTop mnepexoiuT NMPU perucTpaluu KaKou-1u6o
aBapuMiHOM cuTyanuu. UMnysibcel ypaBjieHUs Ha CUJ10Bble TUPUCTOPHI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay ‘Paborta” mo
JIMKBUJIALIUM aBapuiHON cuTyauuu. [locse perucrpanuu oTCyTCTBUS
aBapMMHON CHUTYyallUu PEeryJsITOP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuMm “PaboTta” naum “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTyallM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

PexxuM nmnpesHasHauyeH /sl 33J/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum “[lporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
no/ilayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYLed MOJIeJIU peryJsTopa).

B 3TOM pexume YCTPOMCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPpYKTUBHO pery/asiTop BbINOJHEH B BHJE MeETaJJIMYeCKOrO0 HAaBECHOr0 WU
HanoJsibHOro mkada. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuceHHble B Tab e 3.2
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Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHNs U MHAMKALUKY peryasaTopa

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
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 LA 51 coefiHEHUd C HArpy3KOU

XT1 2 LB Jlnsi coefHEHMS C HArPY3KOH

XT1 3 LC 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 CxeMa coeJMHeHUS HAarpy3KHU.

Harpyska MoxeT 6bITh MOJKJIIOUEHA 10 cXeMaM “3Be3/1a” UK “TPeyroJbHUK”.

[Ipu coeauHeHMUH MO cxeMe “3Be3la” MaKCUMaJsibHble HANpSKEHUST HA Harpy304HbIX
conpoTuBeHusiX Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbI $pa3HbIM HAMpPsHKeHUSIM TpexdasHOU
ceTd( HoMuHasbHO 220 B), a mpu coeAWHEHUH IO CxeMe “TPeyrojibHUK” - JIMHEHHBbIM
HanpspkeHUsAM( HoMuHaJbHO 380 B).

[Togk/at0ueHrMe HArpy3oK K peryJsTopy NPOMU3BOAUTCA B COOTBETCTBHUU CO CXeMaMH U3
NpUJIOKeHHUA A.

3.6 Br160p crioco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOKHO moAaTh MECTHO — IePEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaku X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUE PpPYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsiofku X1, 03Ha4yaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIECTBJSETCS
nporpaMmMmupoBaHueM yHKIUHU F1( cM. myHKT 7).

Takxxe komaH/bl "PaboTa” uau "Cton” MoryT ObITh oJaHbl Mo HHTepdeiicy RS-485, eciu
F1=2.

3.7 Bbl60op 3a/1al0111eT0 CUT'HaJIA

YnpaBasiTb YpOBHEM BbIXOJHOTO HAMPSDKEHUS] PEryJasaTopa MOXHO MECTHO WU
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

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

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkJeHHe PUCKHM DPYYKH IMepeMeHHOro
pesrcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIMOHHOTO yIOpaBJeHUs B KayeCcTBe VIPAaBJAIIUX CUTHAJIOB MOTYT
NPUMEHSAThCS:

A) crangapTHbIY aHasoroBbli curnai 0..10 B;

B) crangapTHbIN aHa0roBbid curHad 0..20 MA;

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

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajlaHusl oTobpakaeTcs
Ha JlUCIiee B MpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabU/IM3alMU TOKA CUTHaJ 3a/laHUusl 0TOOpaXkaeTcsl B aMmIepax, Hanpumep [3=28 A, B pexume
CTabu/IM3alMU HamnpsDKeHUs — B BoJibTax, Hampumep, U3=150 B, B pexuMe cTabuiu3sanuu
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MOLIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexxvuMe B cTabUIM3alMU KBa/[paTa HaNpPsKeHHUS —
B BesinurMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.
Tak)xe curHas 3ailaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.8 Ucnoab3oBaHre QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBesieHue perysfTopa Mocje NpoBaja CUJIOBOTO WKW BCIIOMOTATeJNbHOT0 HaNpsKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TNOBTOPHOro BkJIW4YeHUs F3, ycraHaB/iuBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jibllle IBYX CEKYH/I — TO IPU HAJUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaTH4ecKoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HaNpsXKeHUs JIJINJICS MeHee IBYX CeKyH/I, TO BbIXO/IHOE HaNpsi>)KeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU 60JibllIe JBYX CEKYH/, — TO IPU HAJIUYUMU KOMaH/bl “PaboTa” Ha gucmee
MHAMLUPYETCS cooblieHre 06 ouMbke. B TakoM MoJIO)KEHUU PeryJssiTop 3a6JOKMPOBAaH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, mocie
4yero peryJsiTop nepeijer B pexxuM “'oTOBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO 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

3.9 Br160p QYyHKIMI IPOrPaMMUPYEMBbIX DeJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThbl Tpex
nporpaMMHUpyeMbIx pejie. B 3aBucumocTH oT 3HayeHul ¢yukuui F4, F5, F6 ( cM. nyHKT 7) peJe
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKIUIO CUTHA/IM3aTOpa CJAeAY0LUX COObITUM:

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

B) PeryasaTop HaxoauTcs B pexxume “PadoTa”;

B) Perynsitop HaxoauTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMHpyeMbIX peJie MOTYT KOMMYTHpPoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

10
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3.10 Bri6op crocob6a peryJrupoBaHus

BbIx0o/lHOe HalpsKeHUe PeryyisiTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HUXe. Bbri6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuu F7( cM. nyHKT 7).

3.11 ®a30BbIM METO/I PETYIUPOBAHUSA
BbixoZilHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT H3MEHEeHUsI BpeMeHU 3aJlepXKKHU

oTnupaHus T3 cUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHue py $pa30BOM criocobe peryaupoBaHUs

JlocToMHCTBa MeToa:

A) noaxoauT A1 aKTUBHOM Y aKTUBHO-UHAYKTUBHOM Harpysok ( cos ¢ >0,2);

B) nmoaxoAuT [/ peryJMpoBaHUs TeMIepaTypbl MaJOUHEPIIMOHHBIX HAarpy30K U YPOBHSA
APKOCTH CBEYEeHMUA JIaMIl HAKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCUT rapMOHHYeCKHe UCKaKeHUs HalIpSKEeHUs CeTH;

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

Pa6ouuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

11
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A Usbix
100%
Max - — — — — — —
Min - — - — — ] i
T
0 -
Tnyck TexHONOrMYECKA LMKN Tebikn
100% — — — — — — —
CwurHan 3agaHus
T
0 1
Komanga ""PabBorta”
T
0 -

PucyHok 3.4 Pabouuii Uk npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne mopayu koMmaHAbl “Pabota” B TeuyeHue BpeMeHM THycK BbIXOJHOE HaMpsiKeHUeE
IIJIABHO YBeJIMYMBAETCS OT MHUHUMaJIbHOIO 3HaueHUs Min 0 3aJaHHOTO YPOBHSA. ITOT y4acTOK
Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPSKEHHE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B Jana3oHe MexJy 3HadeHHaAMHU Min v Max, a 3aTeM nocje nojayu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsHKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MUHUMAaJIbHOT'O YPOBHSI( [JIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06ecTOYHMBAETCH.

3.11.1 [InaBHBIX NYCK U MJIABHOE BBIKJIKYEHHE

[IpuMeHeHUe (YHKLUMN MJAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIT NpPeJfoTBPaTUTh
CKAYKHU HaNpsiPKeHUsl CeTH, 00yCI0BJEeHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKXkKe
YMEHbIIUTh MyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpefesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.11.2 Bri60p peryiMpyeMoro BbIXOJHOI'0 IapaMeTpa

B kayecTBe peryjMpyeMoro napaMeTrpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Ecin B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JleMCTByIOlLlee 3HAa4YeHWe HalpsKeHWs Ha Harpyske NpsMO-NPONOPLUMOHAJIBHO CUTHANY
3aZjaHusi( Ipu YCJOBUM, YTO HaNpPsSHKEHHE CeTH CUHYCOMJAJIbHO, Harpys3Ka JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljesseMass B Harpyske, HeJMHENHO 3aBUCUT OT
3ajjawolero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BBbIXO/HAsA MOILHOCTb IPU TeX e YCJOBUAX NPAMO NPONOPLMOHAJIbHA CUTHANY 3aJaHUsA. ITU
3aBUCMMOCTH TpUBeJEeHbl B Tabsule 3.4.

Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS ¥ MOILHOCTH peryJsaTopa OT CUrHasa
3a/laHuA
12
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BbI6paHHbIN BBIXOAHOW NapaMeTp

Hanpsi:xenue, U Moi1HocTs, 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 738995100

PeoIX, % | 1 4 19 116 ]25[36|49 6481|100 |10 |20]30)40|50]|60]70]|80]|90]100

BbI6Op peryimpyeMoro napameTpa OCylLeCTB/SETCA MyTeM MPOrpaMMHUPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUU ¥ BepXHUU NIpeJieJibl peryJUpoBaHUsd

HuxHUK 1 BepXHUM NpeJiesibl peryJaMpoBaHUs COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pUcyHKe pabodero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAa4eHUM M03BOJIIET YCTAaHOBUTbH I'PaHULbI
JluanasoHa, B KOTOPOM OyJeT BEeCTUChb peryJUpoBaHHe BBbIXOJHOro mnapametpa. Ecuawu
YCTAaHOBUTb 3HayeHHe JJisd HUXKHero npegena paBHbiM 0%, a gus BepxHero - 100%, To
peryjupoBaHHe OyJAeT peajyM30BaHO BO BCeM JUala30He — OT HYJs A0 IHOJIHOTO CETEBOro
HanpsKeHHUs.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

3a/laHue 3HAaYeHUHN HUXKHETO U BEPXHEro NpeJiesioB peryJupoBaHus i pa3oBoOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM GyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexXuM orpaHuYeHUd TOKa

Perynsatop MoxeT paboTaTb B peXHMe OTrpaHUYEHUsI TOKa, B KOTOPOM CHCTeMaA
yIpaBJieHUs] aBTOMAaTHYeCKU H3MeEHsSeT VIpaBJsdwllee BO3JeNCTBHEe HA TUPUCTOPHI TaKHUM
06pa3oM, YTOObI TOK Harpy3KH He MpeBbICUJ 3aJlaHHOe 3HayeHue. JlaHHast pyHKIMs 03BOJISIET
TOYHO OTPAaHUYMBATH MYyCKOBble TOKH Ha YpOBHe He 0O0Jibllle HOMHUHAJbHOIO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETCS U OTKJIIOYAETCS NporpaMMUpoOBaHUeM ycTaBku F17, a BeJiMUuMHA MaKCMMaJbHOTO
TOKa 3ajiaeTcs ycraBkou F22( cMm. nyHKT 7). [locko/ibKy cxeMa coejMHEHHUs] Harpy3ku — “3Be3aa”
WM "TpPeyrojibHUK’, TO peryJsiTop He MOXeT OrpaHUYMBaTb TOK B KaxZoH d¢ase, OH
OrpaHHWYMBaeT JHIb CpeJHee 3HauyeHUe, paccuuTbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HaueHHe TOKa B KakZou ¢aze MOXeT OTJIMYATbCs OT ICp B 3aBHCUMOCTH OT BeJUYHUHBI
HebaslaHca HanpsikeHUH $a3 U Harpy3oK.

3.11.5 PexyM CcTabUJIM3aLUU TOKA

Perysnatop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKa, B KOTOPOM CHUCTeMa
yIpaB/eHWs aBTOMAaTHU4YeCKH HU3MEHsSIeT YIpaBJsioliee BO3JEWCTBHE HAa THUPUCTOPbl TaKUM
06pa3oM, 4T0ObI NOAAEPKUBATh TOK Harpy3Ku Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLuU
ToKa - 2% OT HOMHMHAJIbHOTO TOKa pPeryJsTopa, BpeMs CTabWIM3alMM TOKA IMPU CKadKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTobpakaeTcs B
aMmrnepax, Hanpumep I3 = 27 A. OyHKLMA BK/IOYAETCI U OTK/IOYaeTCcsd NPOorpaMMHPOBaHUEM
yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd ycTaBkaMu F21 u
F22( cm. nyHKT 7). TlockoJibKy cXemMa coeJJMHeHUs] Harpy3Ku — “3Be3/a” Uiu "TpeyroJbHUK”, TO
pPEryJIsiTOp He MOXeT CTabU/IM3UPOBATh TOK B Kax/J0ou ¢a3e, OH CTAOUJIU3UPYET JHIIb CpeHEE
3HayeHUe, paccuuTbiBaeMoe Kak Icp=(la+lb+Ic)/3. PeanbHOe 3HaueHUe TOKa B KaxkJou ¢ase
MOXXeT OTJIMYaTbCAd OT Icp B 3aBUCHMMOCTH OT BeJMYMHBbI HebajlaHCA HampspkeHUH a3 u
Harpysox.
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3.11.6 PexxyM orpaHUYeHU HANPSXKEHUS

PerynsTop MoxeT paboTaTh B PeXXUMe OTpaHUYEHHS] HANpSKEeHUs, B KOTOPOM CHUCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObl BbIXOJHOE HamNpsiKEHHWE Ha Harpy3ke He NpPEBbICMJIO 3aZlaHHOe 3Ha4yeHHUe..
@QyHKIMA BKJIKYAETCAd M OTKJ/OYaeTCd NporpaMMuMpoBaHHeM ycTaBku F17, a BesaumuuHa
MaKCMMaJIbHOTO HamnpspkeHUs1 3azaetcd yctaBkor F20( cMm. nyHKT 7). [lockoJsibKy cxeMa
coe/JUHEHUSsI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJSTOP HE MOXKET OrpaHUYMBATH
HanpshKeHUe B KoM ¢ase, OH OrpaHMYMBAET JIUILb Cpe/iHee 3HaYeHUe, pacCUUThIBaeMOe KakK
Ucp=(Uab+Ubc+Uca)/3. PeasibHOe 3HaueHUe HANPSXKEHUS B K01 pa3e MOXKET OTAUYATHCS OT
Ucp B 3aBUCMMOCTH OT BeJIMUUHbI HebalaHca HaNpsiKeHUU a3 v Harpysok.

3.11.7 PexxyM CcTabUJIM3aLNU HAPSXKeHUS

Perysatop MoxeT paboTaTb B peXHMe CTaOMJIM3alMd HalpPsSXKeHUsl, B KOTOPOM CHUCTeMa
yIpaB/eHWs aBTOMAaTHU4YeCKH HU3MEHsIeT YIpaBJsioliiee BO3JEWCTBHE HAa THUPUCTOPbl TaKUM
o6pa3oM, 4TOGbI MOJJEpPKMBATh HANpPSPKEHHE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTBb
cTabuan3anuy HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNps)KeHUs CeTH, BpeMs CTabuIN3aluu
IpU CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHan 3ajjaHusd
oToOpakaeTcsl B BoJsbTaX, HanpuMep U3 = 150 B. @yHkuusa BkJOYaeTCd UM OTK/IKOYaAETCH
nporpaMMyMpoBaHMeM ycTaBku F17, a BeJMYMHAa MHUHHUMaJbHOTO U MaKCUMaJIbHOTO
HanpspkeHUM 3azaetrcs yctaBkaMu F19 u F20( cM. nyHKT 7). [locko/sbKy cxema coefUHEHUS
Harpysku - “3Be3fid” WIM "TpPeyrojibHUK”, TO pEryjasaTop He MOXeT CTabUIU3UPOBATh
HanpspKeHWe B KaXJoM ¢ase, OH CTaOUIM3UPYET JIMLIb CpeJjHee 3HAaYE€HUEe, PacCUUTbIBaeMoe
kak Ucp=(Uab+Ubc+Uca)/3. PeanbHOe 3HaueHUe HANpSHKEHUS B KaxAoh ¢ase MOXeT
oT/in4aThbcsA oT Ucp B 3aBUCUMOCTH OT BeJIMYMHBI HebaslaHca HanpsXKeHUH $pa3 U Harpys3ok.

3.11.8 PexxuM orpaHU4YeHUd MOLIHOCTHU

PerynsiTop MoXeT paboTaTh B peXUMe OTpPaHUYEHUs MOILIHOCTH, B KOTOPOM CHCTEMA
yIpaBJieHUs] aBTOMAaTH4YeCKU H3MeEHsSeT VIpaBJsdwllee BO3JeNCTBHEe HA TUPUCTOPHI TAaKUM
o6pa3oM, 4YTOOBI BBIXOJHAsi MOIIHOCTb B Harpy3ke He IMpeBbICWJa 3aJjaHHOe 3HadeHHe..
OyHKIMA BKJIWOYAETCS U OTKJ/IYAETCS MporpaMMUpoBaHUeM ycraBku F17, a BesunyuHa
MaKCMMaJIbHOM MOIIHOCTH 3ajaeTcsd ycTaBkor F24( cMm. nyHKT 7). IlockosibKy cxeMma
coe/JUHEHUsI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK”, TO PETYJSATOP He MOXKET OrpaHUYHBATD
MOIIIHOCTh B KaXK10¥ da3e, OH OrpaHUYMBAET JIMIIb CpeJlHee 3HAaYeHHe, PACCUUThIBAEMOe KaK
Pcp=(Pab+Pbc+Pca)/3. PeasbHOe 3HaYueHHe MOIHOCTHU B KaXKJou da3e MOXKET OTIUYAThCS OT
Pcp B 3aBUCMMOCTH OT BeJIMYMHbBI HebaJlaHCa HANPsPKeHUH a3 v Harpy3okK.

3.11.9 PexxyuM cTabuaM3aMU MOIITHOCTH
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
IpU CKayKe CeTeBOr0 HANpshKeHUA Wau Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oToOpaXkaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IIOYAETCS
nporpaMMypoBaHueM ycTaBku F17, a BeJiMuMHAa MUHUMaJbHOW WU MAaKCHMMaJIbHOM MOIIHOCTEN
3amaetca ycrtaBkamMu F23 u F24 ( cm. nyHKT 7). [IocKOJIbKY cxeMa cOeJlMHEHUsl Harpy3Kd -
"3Be37a” WK "TpeyroJibHUK , TO PETryJSITOP He MOXKET CTAaOU/IM3UPOBATh MOLHOCTb B KaXJ0H1
¢dase, OH cTaGUIM3UPYET JHIIb CpeJlHEe 3HAaYeHHe, paccuuThiBaeMoe Kak Pcp=(Pab+Pbc+Pca)/3.
PeanbHOe 3HaueHUe MOIIHOCTH B KaJ0H paze MOKeT OT/IUYATbCA OT Pcp B 3aBUCUMOCTH OT
BeJIMYMHBI HebalaHca HanpshKeHU W a3 U Harpy3okK.
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3.11.10 PexxuM cTabUIM3aIMY KBA/IpaTa HANPAXKEHUA

PerynsTop MoxeT paboTaTh B peKMMe CTaOUIM3aLMU KBaJ[paTa HaNPSXKEHUSs], B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJsloliee BO3JeNCTBUEe HAa TUPUCTOPHI
TakKUM 006pa3oM, 4UTOObl MOAJEp>KMBaTh HaNpsKeHWEe Ha Harpy3ke Ha 3aJlaHHOM YypOBHE.
ToyHOCTh cTabuAM3aLUM KBaJjpaTa HamnpsbkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HanpshKeHUs CEeTH, BpeMsl CTabMJIM3alUK NIPU CKayKe CeTeBOro HaNpshKeHUsl WM Harpy3ku Ha
10% - 2..3 cek. CurHazn 3aZjlaHusl oTOOpaXkaeTcs B BUJe MPOU3BeJleHUs BOJIbT, HanpuMep Us =
10000 B*B. ®yHKUMsA BKJIKYAETCId W OTKJ/OYAETCs NMporpaMMuUpoBaHueM ycTaBku F17, a
BeJIMYMHA MHUHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa Hanpsi»KeHWUU 3ajaeTcs yctaBkamu F31
v F32( cm. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTU OTpaHUYEHUs U CTAOUIM3AIIUU

B nmnpeo6pasoBaTesie HMeeTCSI BO3MOXXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3aLMH(
OrpaHHYeHUsI) 3aJaHHbIX BeJWuuH. [Jlnsg 3toro umeerca o¢yukuusa F18, korTopas moxert
NPUHUMATh 3HAUYEHHUS:

- 0 - MmeasieHHas. CKOpPOCTb CTAOUJIM3ALMU MM OTPAaHUYEHHUs] MAaKCUMaJIbHO MeJJlIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCThb CTabuAU3alMu. TOYHOCTb CTAaOUJIU3aLUU
HanpsDPKeHUs1 UM Toka — 1% oT HOMMHAJILHOTO HAaNPSKEHUsI CETH, BpeMsl CTAaOUJIU3AlMU TIPU
CKayKe CeTeBOr0 HaNnpsbKeHUs UK Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgnssa. CkopoCTb CTaOMJM3ALMU WJU OTPaHUYEHUs] CpeJHsis, NMPU 3TOM
JIOCTUTaeTCsd CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOMJIM3ALMU HANpPsKeHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUY IPU CKauyKe CeTeBOro
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpas. CKOpOCTb CTAOUIM3AIUM WM OTPAaHUYEHHUS ObICTpasl, MPU 3TOM TOYHOCTH
CTabuau3alu HU3Kasg. TOYHOCTb CTAOWJIM3alUM HaNpspKeHWss Wad Toka - 3-5% ot
HOMHWHAJ/JIbHOTO HaNpshKeHUsl CeTH, BpeMsl CTAaOMJIM3alMU MPU CKayKe CeTeBOro HalpsKeHMUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTAaOUJIM3UPYEMOUN BeJUYHMHBbI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTAaOUJIM3UPYEMOUN BeJIMYMHbI K 33ZlaHvio. Takod BUJ CcTabUJIM3aLlUM MOXET OKa3aThCs
NOAXO/SILEN /11 HeJIMHEMHOW Harpy3KH.

3.13 MeTo 1 IponycKa NepruoJioB

MouHOCTb, BbliesisieMasl B Harpy3kKe, peryJiupyeTcs 3a cieT U3MeHeHHUs1 YUCJia epruoioB
CEeTEeBOr0 HamNpsKeHHs, B Te4YeHHEe KOTOPbIX OTKPbITbl TUPUCTOPbL. PopMa BBIXOJHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

LA
VU

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe MPU peryJiupoBaHUM METO/I0M MPOIYyCKa NepHUo/ 0B
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JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHHUYECKHE UCKAXKEHUSI B CETh;

B) HeT nmoTpebJieHUs peaKTHBHOM MOILLHOCTH, cOS ¢ = 1 ( IpuM aKTUBHOM XapakKTepe
HarpyskHu).

HepocraTku MeToja:

A) He MOAXOAWUT JJis peryJyMpOBaHUsA TeMIlepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHS IPKOCTH CBEYEHH s JIaMI HaKa/IMBaHUS;

B) He pekoMeHyeTcsl IPUMEHSATD AJ151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

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

[) npu omnpejesieHHbIX YCIOBHUAX B CeTH BO3MOXHO IOSIBJIeHHME CyOrapMOHWYeCKUX
cocTaBJsAlOIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BblJeJisieMass B Harpyske, MNpsIMO-
NpOoNopIlMoHaJbHa BEJIMUMHE CUTHAJIA 3aJaHUS.
Pa6ouynii [UKJ IpeACTaBJeH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -
PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0M MPOMycKa ePHUOI0B

[Tocne mogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTMYECKOTO LIMKJ/a BbIXOAHAas
MOIIIHOCTb, BblZieJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUSI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.
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CurHaJs 3a/jaHus 0ToOpakaeTcs Ha JUcCIlJlee B IpoLeHTaX, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHHU LIMKJIa PeryJaMpoBaHud
Bpemsa nuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH MPOrpaMMHO B mpefesax oT 1 go 10

CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.13.2 HuxxHYe ¥ BepXHUe IIpeJieibl PeryJIUPOBAHUSA

Hv>xHUU U BepXHUM IpeJiesibl peryJIMpoBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero nukaa 3.6. 3aJjaHhe 3HAYEHUW HWXKHEr0 U BEpPXHEro ImpefesioB
peryJMpoBaHusl IpHA peryJupoBaHUM MeTOJOM IPOIyCKa IEepUOoJ0B OCYLIeCTBJIAETCA
nporpaMmMmupoBaHueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavpoBaHus coctasJsieT 0,5%.

3.13.3 PexX”M orpaHMYeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylnpaB/JeHUs aBTOMaTH4YeCKd H3MeHsleT yIpaBJflollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
0o6pa3oM, 4YTOObl CyMMapHas BbIXOJHAasi MOLIHOCTb B Harpy3ke He IMpeBbICHJA 3aJJaHHOE
3HaueHUe. PyHKUUSA BK/IOYAETCS MyTeM NpucBoeHUs GyHKUUM F17 3HadyeHHss paBHOro 5, a
BeJIMYMHA MaKCUMaJIbHOW MOIHOCTH 3a/jaeTcs ycTaBkou F30 ( cM. myHKT 7).

3.13.4 PexxyM cTabuaIM3aIMU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexXuUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YyTOObI NOAJAEPKUBATb CYMMapHy! MOILHOCTb B Harpy3ke Ha 3a/JlaHHOM YpOBHe.
ToyHOCTh cTabuaM3alUMKM MOIHOCTH — 4% OT HOMHHAJbHOW MOILHOCTH peryJsaTopa, BpeMs
CTabMIN3al MU NIPU CKayKe CETeBOro HaNpshKeHUs WM Harpysku Ha 10% - 2.3 cek. CurhHan
3a/laHus 0TOOpaXkaeTcs B KUoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHk1Mg BK/IOYAETCA NyTeEM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMaJbHOM W MaKCUMaJIbHOU
MolHOCTel 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. nmyHKT 7).

3.14 Bbi60op THIIA HArPY30K

Perysatop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bbh160Op ocCylecTBsieTcsl porpaMMupoBaHueM yHKUUU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( akTUBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢paszoBoM cniocobe ynpasseHus( F7=0) peryaaTop caBuraet MMNyJibChbl yIpaBJeHUs
TUPUCTOPAMU OTHOCHUTEJIbHO MOMEHTAa IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUS
onpejieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3UMPOBAThb PEryJMPOBOYHYI0 XapaKTepPUCTHKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi ycCTaHaBJMBaTb I3TOT pEXUM MpHU
NO/KJIIOUEHUH HarpysKH ¢ Ko3dPuurueHToM MoiHocTH MeHee 0,8, HanpuMep TpaHcdopMaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.N. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HArpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOM( cos ¢u >= 0,9), nosaToMy BbI6GOp pekKUMa aKTUBHO-UHAYKTHBHON HarpysKu He
TpebyeTcsl.

- NpPU peryJUpoBaHUM MNponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAET HaNpshKeHUe OT HyJsA [0 IOJIHOIO CeTeBOro, IMocJje 4ero yxke COOCTBEHHO U
HayMHaeTCcs peryJMpoBaHMe NPONYCKOM MEepHoJ0B. 3a CyeT IJIABHOrO CTapTa YyAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHUYMBaHUsl TpaHCPOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEeHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.
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3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.

Perynsatop uMmeet cneyuanbayo GyHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOM 3Ha4eHMs paBHOro 1, Bce MoJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCH, a HA UX MeCTO
3aMUChIBAIOTCS 3aBO/ICKUE 3HAYeHUS] GYHKLIUH.

3.16 3a1uThl
B perysisiTope peasi3oBaHbI cjeAyloLde BU/bI 3aLUT:

A) 3amyTa OT KOPOTKOrO 3aMbIKaHUSl peryJjasaTopa sABjsfeTcd Ay6JUpOBaHHOW U
obecrnieyrBaeTCs JBYMS CII0COOAMU: 3JIEKTPOHHBIM U 3alllUTa aBTOMaTU4YECKUM BBIKJIIOUaTeeM
QF1. DJsekTpoHHas 3alMTa peanu3yeTcs NMyTeM ObICTPOW 06pabOTKHM MHUKPOIPOLECCOPOM
CUTHAJIOB, MOCTYNAKILMX OT JAaTYMKOB TOKa. [Ipy mpeBbIIEeHUA MICHOBEHHOTO TOKAa 3HAa4YeHHUA
3*lHOM mNpPOUCXOAUT CHATHE YNpPABJAKLMAX HMIYJbCOB € TUPUCTOPOB, a Ha JuUCIlJee
OTOOpa)kaeTcsl COOTBETCTBYMWOLee coobileHWe. B ciydyae HecpabaTblBaHUs 3JIEKTPOHHOMH
3alUThI( MO MpPUYMHE BHYTPEHHEM HEWCHPAaBHOCTU WM CcOOEe HACTpPOeK) HNPU KOPOTKOM
3aMbIKaHUHW Harpy3Ky 06eCTOYUT aBTOMaTU4YeCKUH BbIK/IouaTe b QF1.

B) 3amuTa 0T neperpysku THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMMHa/IbHOEe 3HayeHHe TOKa peryadaropa. 3aliuTa dBjsgeTcd JyOGJUPOBAHHOM U
obecrneyrBaeTcsl ABYyMsl CHOCOOAMM: 3JIeKTPOHHO M aBTOMaTHYeCKUM BbikawoudaTesneM QF1.
Mukponpoleccop HelmpepblBHO HM3MepsieT TOKM HAarpy3Kd M HaKallJIMBaeT 3HayeHUe BpeMs-
TOKOBOIO HMHTerpajla M CpaBHMBAeT ero C yCTAaBKOM, NPU INpEBbIIIEHUU KOTOPOHM CHUMAET
MMIYJbCbl YIpaBJeHHUS C THUPUCTOPOB U OTOOpa)kaeT Ha JucIJiee coobuieHue. PaboTa
peryssitopa 6JIOKAPYeTCsl Ha 3 MUHYTHI, [10CJIE YeTro OH NepexoAuT pexuM ‘[oToBHOCTB” eciu
nojaHa komanza “Cromn”.

[leperpy3o4yHas cnoco6HoCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [nom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciiyyae HecpabaTbhIBaHUS 3JIEKTPOHHOM 3aIIUMThI( 10 NTPUYHMHE BHYTPEeHHEHN
HEUCNPABHOCTH WJIM cOOe HAaCTPOeK) TUPHUCTOPbl 3aLUILAITCA OT Ieperpy3Ku TeNJOBbIM
pacuenuTeseM aBTOMaTU4YeCKOTo Bbik/atodaTesasa QF1.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMnepaTtypa paauatopa - 80 C. I[locne cpabaTbiBaHMA 3alMThl paboTa peryasTopa
6JIOKMpyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBbIK/JIIOYAIOTCA
BEHTUJIATOPbl OXJXKAEHUS W PEeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Ctor”.

[') 3amiMTa OT HECHMMETPUM BBIXOJHBIX TOKOB fIBJISETCA 3JIEKTPOHHOM. 3aliydTa MOXeT
ObITh BKJIOYEHA WU OTKJIIYEHa MNyTeM NporpaMMmupoBaHus ¢yHKuuu FI3( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeYIOIUX YCIOBUM:

- cpegHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMUHAJIBHOTO
TOKa [ HoM peryndaTopa;

- OMH WM 06oJiee TOKOB Harpyskd oT/M4yaeTcs oT Icp 6osiee yem Ha 20% B TeyeHUe
BpeMeHHU 5-15 cekyH.

HecruMMeTpUs BBIXOJHBIX TOKOB MOET ObITb 00YCJI0BJIeHa MOBPeXJeHUSIMU B HarpyskKe,
HanpuMep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX IPOBO/OB U T.II.

/1) KoHTposib mojk/a04eHUs] Harpyskd M TeCTUPOBaHHEe TUPUCTOPOB Ha BHYTpeHHee
KOpPOTKOe 3aMblKaHHe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB”; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BKJIIOUEHA UJIU OTKJIIOUEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpoOJIb HampshKeHHUS CUJI0BOM CETH OCYLLECTBJISIETCA 3JEeKTPOHHBIM CHOCOOOM.
3amuTa cpabaTblBaeT B CJlydyae OTCYTCTBUSI OJHOM WJIM HeCKOJbKUX da3 WM B Clydae MX
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“cniunanug”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIOYeHa MyTEM MNpPOrpaMMHUPOBaHMUSA
byuknuu FO2( cMm. nyHKT 7).

) samurTa oT BHyTpeHHed HeucnpaBHocTh ~Om5 HeT cBsA3W Mexay maatamMu”
bUKcUpyeTCs MpU OTCYTCTBUU OOMeHa JAaHHBIMU MeX[y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3aUMTa OT HEMCIPABHOCTHU L€ U3MepeHHUs HaNpsi»KeHUsl CpabaThIBaeT, eC/IU CUCTEMA
yIpaBJieHUs] U3MepsieT 3aBe/[OMO HeBepHbIe 3HAaYeHHS BbIXOJHOT'0 HAaNPsXKeHU 1. 3al[UTa MOXKET
ObITh OTKJII0YeHa ¢yHKIMer FO5( cM. myHKT 7).

3.17 HacTpouiku

B perysdaTope npefycMOTpeHa BO3MOKHOCTb HACTPOUKU:

A) Jlng u3MeHeHHe nopora cpabaTbhlBaHUs 3aLIMThl OT KOPOTKOTO 3aMbIKaHUsI B BEpXHeH
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 mosiokeHud aasa mxammnepa J1-]J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYJe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK peryJsaTopa. B ileBoM BepxHeM yrJy 3TOU e IMJaThl UMEIOTCS JIBe
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBAThb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>kKaMIlepoM. JTO HaNpshKeHUe ompejeisieT
TOK cpabaTbiBaHUs 3awuThl Mo K3. BeanyrnHa Toka cpabaTblBaHUSI NPSMO-NPONOPIMOHATBHO
HaNpsDPKEHUI 3TOM  ycTaBKU. [Ilpy  He0O6XOJUMOCTH  YBEJHWYUTb UYYBCTBUTEJNBHOCTh
cpabaTbhlBaHUS HYXHO 3TO HalpsDKeHHWe YMeHbUIUTb, JJs 3arpy0JeHus - HaobopoT
HalpsKeHHe ycTaBKkU K3 yBesIMYUTb.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT NIPUHUMATh BO BHUMaHUe:

- ecJiM JpKaMmIlep CHAT, HA OJHO M3 MNoJIoKeHWM J1-]J5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEepEeHHOM KJlelllaMy, MeHblleM 4YeM [H. JTO He 00s3aTeJbHO TOBOPUT O HeNpaBUJbHOU
3aBOJICKOM HaCTpoWKe 3alllUThl, MOTOMY 4YTO 3aljUTa CpabaTbiBaeT MO aMIIUMTYAHOMY(
MTHOBEHHOMY) 3HAUE€HUIO TOKA, a He JIeMCTBYWOIEMY. ITO Yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe ToKa( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoXeT mpuBecTH K BbIXOJY THUPUCTOPOB M3 CTPOS — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TMpejJieJibHOe 3HaueHWe MTHOBEHHOr0 TOKa, a 3aBOJCKas HaCTpoMlKka Kak pas
npeaycMaTpUBaeT cpabaTbiBaHUe 3alUThI [/ HEMPEBBIIIEHUS 3TOT0 NpeAe/bHO-A0MyCTUMOT0
3HaYeHUs. B 3TOM ciydyae U3rOoTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM FapaHTUHHOM
006CIY>KMBaHUU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciu TOk, u3MepeHHbI GaKTUYECKH, PACXOAUTCS C
JlaHHBIMHU, 0TOOpakaeMbIMU Ha JMCIlJIee, MOKHO POMU3BECTH UX MOJCTPOUKY. [/ NOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kI ¢pasza C”. [lokazaHusl Toka Ha
JIUCILJIee U3MEHSIIOTCS PSIMO-NPONOPLIMOHATbHbI U3MEHEHUIO 3TUX KO3()PUILIUEHTOB.

[IpyHuMas pelieHre o0 MOACTPOMKe NMOKAa3aHUU TOKa, clelyeT UMeTb B BUAY CleAyIoliue
dakTopshI:

- JATYUKA TOKa UMEIT HEKOTOPYX HayaJbHYI0 30HY HEYYBCTBUTEJIbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCNIPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- [JOJs UW3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJELH, CIHOCOOHble U3MEPSATH
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
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MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOUJAJbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomMeHayeTcsa ucnosib30BaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OoT HOMHWHAJIBHOTO TOKa PeryJfaTopa;

- OTKJIOHEHMe NOKa3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEX/JEeHUN, BO3MOXHO, TpebyeTcs peMOHT;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThIBaHHIO 3aLIUT OT
neperpyskd HJM KOPOTKOIO 3aMblKaHUs - JIMOO CJMUIKOM 4YacToe U HeOoOOCHOBAaHHOeE
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIUIIKOM MeJiJIeHHOe cpabaTbiBaHUs. B ciayvae
BBIXOZIlA W3 CTpPOSA peryadropa IO IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT INpaBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CTY>KUBaHUU.

[lpy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
NaHeJIU yIpaBJIeHHUs.

B) HacTpoiika nokazaHui HanpsiKeHUs Ha JUcIiee. 3a U3MepeHUe HalpsKeHUs1 OTBeYaeT
miata A6( camast HUKHASA). C JIeBOW CTOPOHBI IJIaThl €CTh PeryJUpoBoYHbie pe3ucTopbl R13,
R14, R15 oTBeuatomue 3a yctaHoBKy HyJis o ¢pazam A, B u C. C npaBoil CTOPOHbI — PE3UCTOPHDI
R7, R8, R9( cooTBeTcTByOT Paszam A, B u C) macuitabupywouide kKo3dpPpuiMeHT nepesadu OT
M3MepUTEJNbHOU MJIAThI K MOKAa3aHUSAM AucIies. Pe3ucTopbl MOTYT ObITh TPYAHO AOCTYIMHBI U3-
3a Kr'yTa MNPOBO/IOB.

Jl/1s1 NOACTPOMKY NMOKa3aHUM Ha JUCIJIee HE0OOXOAMMO OTKJIIOUYUTD 3alUTY QyHKUKen F95,
nojatb kKomaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEPECYOILYI0 BeJIMYUHY Ha AucIiee. Y6eAUTbCs, YTO Ha NOAK/IIOYEHHOW Harpyske HyJieBoe
HanpsPKeHUe U J0OUTbhCS MOKAa3aHUW HyJis Ha JJUCIJIee TOBOPOTOM TOJIOBKU PEryJIMPOBOUYHOTO
pesuctopa R13-R15.

Jasiee NoAHATH BbIXOAHOE HanpskeHUe 10 60-80% oT MaKCUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperysnupoBaTh NOKa3aHUSl Ha JAUCIJee, JOOUBIIMCh COBNAJEeHUS C JIEMCTBUTEJbHBIM
3HaueHUeM. M3MepsATb HamnpshKkeHHe Heo6X0AUMO NpPUO60pPOM, 06J1aJalLUUM CIOCOOHOCTBIO
U3MepAaTh cpeAHekBajapaTHdyHoe 3HaueHUe(TRUE RMS). Ilocsie 3aBepiieHUsI HACTPOUKHU
peKOMeH/lyeTCsl BKJIOUUTD 3alUUTy GyHKIMel F95.

3.18 YnpagJsieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsaTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo yMmosuaHuto
3Ta MmJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJIaTa He OblIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUThb
OTZIeJIbHO.

Jns ynpasisieHus no uHtepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTH GyHKuUel F99;

B) YcTaHOBUTH 3HAaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKkiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.
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3.19 Ucnosib30BaHKE KHONKHU “ABapUHHOE OTKJIKOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITATHOM CHUTYallMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT ¢puKcalio CBOEro MoJoXKeHHs.

B Mojes1X TUPUCTOPHBIX PEryyaiTOPOB C HOMUHa/JbHbIM TOKOM 40 u 80 A npu HakaTuu
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI HE MOAAITCH.

Jns Mozesield ¢ HOMUHAJIbHBIM TOKOM OT 125 A U Bblllle IPU HaXKaTHUU KHOIKU MOAAETCS
HanpspKeHWe Ha MexaHU3M He3aBUCUMOTr0 pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIX
OTKJIIOYAETCS U 06eCTOUMBAET HArpysKy.

3.20 Ucnonb3osanue [TU/I-peryadaropa

s ynpaBJieHUs1 TAPUCTOPHBIM peryasTopoM ot [IU/[-perysisiTopa Heo6X0A4KMMO BbIOpATh
curHas ynpaJieHus 4..20 MA, a1 yero npucBouTh QyHK UM F2 3HaueHue 4.

BHyTpu mkada npousBesieHO YaCTUYHOE pACK/IYeHHe lieledl NUTaHWUA U yNpaBJeHUs
[IU/I-perynaTopa corjacHO cxeMe, pUBEeJEeHHOM B NpuJoxeHUU b. JlaT4uk TemnepaTypsl U
nenu curHaiausauuu [IHW/l-peryasiTopa noTpebrTesb pack/aryaeT CaMOCTOSITENbHO COTJIACHO
PYKOBOJCTBY I10 3KCILJIyaTalliHi, KOTOpOe BXOJUT B KOMIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “IIpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallUM 3JIEKTPOYCTAHOBOK
noTpebuTesei».

4.2 Jlna paboTbl perysasaTopa HCIOJIb3yeTCd ONacHoe [JJif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NIPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOX0AUMO OTKJ/IOYUTh PETYJIATOP U NOJAK/II04YaeMble yCTPOKUCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZlaHue BJard Ha KOHTAKTbl KJIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETyJsATOPAa B arpeCcCUBHBIX Cpejax C CoZJep:KaHHeM B
aTMocdepe KUCJIOT, Lie104el, Macesa U T. 1.

4.4 TlopxkarodeHHUe, peryJMpoBKa UM TexXHHUYeCKOe OOCIyKHBaHHe peryssTopa JAOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIEelMaJIMCTaMM, U3Y4YMBIIMMHU HaCToOsllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Tlpum osKclyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO00XO0AMMO COO6JI0[aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNen».

4.6 Jlns1 3a1UThI 06CAY>KHMBAIOILET0 IIepCOHA/Ia PETYASTOP JOJXKEH ObITh 3a3€MJIEH.

4.7 PerynsiTop He MOXeT ObITh UCIOJb30BaH KAaK Pa3beJMHUTEJb I[eNU UJIU U30JHpYIolee
YCTPOUCTBO.
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4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0OX0AUMO MOAK/IYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He ponyckaeTca paboTa yCTPOMCTBA C KOHJ€HCATOPHOM Harpy3kou, MOJK/I4YeHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpOBOXKJAeTCs BbljeseHHeM Temsa. /[l npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U IpeJl0TBpallieHHs NoXKapa He06X04MMO:

A) ycTaHaBIMBaTh PeryasaTOp Ha HETOPIOYYI0 NOBEPXHOCTh;

B) HeonycTUMO yCTaHaBJIMUBATh PETYJIATOP B MJIOXO BEHTUJIMPYEMBIX MeCTax U MecTax C
BBICOKOU TeMIEpPaTypOr OKPYKalolllel cpeibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

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

5.2 [Ipok/naApIBalOTCS JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MMUTAlolleN CeThIo,
Harpy3Kou, yCTPOMUCTBAMU yIIpaBJIEHUS.

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

54 llenu aad MOJA4YM CUTHAJIOB YIpPaBJIeHUS CJeAyeT BbINOJHATh BUTBIMM MapaMHu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yHOPaBJSALAM KJIeMMaM JJis1 KaXKJ0T0 CUTHaJla OT/Ie/IbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX Ha[eXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJisTopa, [AJs 4Yero PeKOMeHAYeTCs WX KOHIbI TIIATeJbHO 3a4YUCTHUTh U
00JIyAUTH UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJeMMbl. [logcoenrHeHre
IPOBO/IOB OCYLIE€CTBJISIETCS [10J] BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMHU IPOBO/IAMH, CO3JAI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaouyeHue BHELIHUX ILeNell K yCTPOMCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpuioxeHuu A.

5.6 [lpu BbINOJITHEHMHU MOHTAQXXHBIX Pab0T HEOOXOAUMO NMPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.
6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME IeUCTBUS:
A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B

KayeCcTBe TeCTOBOM HAarpy3KU PeKOMeHAYeTCd NMOAKJINYUTh JaMIlbl HAKaJMBAaHUA MOILLHOCTBIO
100-150 BT;
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be3 mnoAK/JIOYEHHOM HArpy3kM HEBO3MOXXHO CJieJlaTh BBIBOJ O TMPaBUIbHOW WU
HeNpaBUJIbHOU paboTe peryJsTopa.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHUS BHEUIHUX Lielled NUTaHUA W yNpaBJeHHd,
3a3eMJIEHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHSI Ha BBIXO/IE;

B) mnojaTh HanpskeHHe Ha PeryJsTop, IpU 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHeau
mkada JOo/KHBI KPaTKOBPEMEHHO 3aropeThCs U MOracHyTh, Ha Auciyee B TedyeHUe 10 cekyH[,
JI0/KHA 0TOGPa3UThbCA HAANWCh TEKyIled MOoJesd perysasiTopa U BKJIIOYAITCS BEHTH/ISATOPHI
oxJNaxJaeHud. Jlajsee Ha Juclyee 0TOOPAa3UTbCA HaANWChb ‘['OTOBHOCTBH” M TeKyllee 3HAaYeHUe
CUTHaJjia 3ajaHusi( HanmpspKeHUs WM MoluHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHUPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsiTOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJIAETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJHO€e HaNpsiXKeHHe peryJInupyeTcs
$a30BbIM METO/IOM, CHUTHAJ 33JlaHHs MO0JAeTCsl BCTPOEHHBIM MEpeMEHHBIM PE3UCTOPOM.
[lepeBenute Tym6siep “Pabora” B mosoxeHue “Bka” M NpOKpyTUTE pPYy4YKYy HNEepEMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero moOJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHOM Harpy3ke( JlamMmax HaKaJWBaHHUs) U3MEHSETCS HalpshKeHHe B Ipejesax OT
HYJISl 10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYEeHUN YCTAaBOK OCYIEeCTBJAAETCA B peXHUMe
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

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

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

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HapuMep:

F1 cnocob ynp.
0 - Tymbnep

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

23



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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOXKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.

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

Ta6sinna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH- | Haanuce Ha OnucaHue
KA HHAUKATOpEe
dyukinuu F1-F8 aABas10TCA 061IMMM AJ151 BCEX PEXXHMOB
Onpenensier cnoco6 ynpaBJjeHUs: KoMaHJa “‘Pabora” mnopaeTca MeCTHO WU
JIUCTAHIIMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 cr0co6 ymp. 0 TyMBuep Komana "‘l?a60Ta"”noaaeTc;1 nepellz:o,aoz\’/[ PYKOSITKH
TyMOGJiepa “PaboTa” B mosiokeHue “BkJ
Komanga “Pa6oTa” mojaeTcs myTeM 3aMbIKaHHUs KJIeMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOH K0JI0JKU X1 nJ1aThl yripaBJieHUsI
2 modbus KoMmanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpejiesisieT cUrHaJl yopaBJieHUs] BBIXOAHBIM HaNpPs)KeHHUEM
3HavyeHHe Hagnucek IlosicHeHue
CurHas 3aaHUs] U3MEHSETCS HaXKaTHeM KHOMOK “>" U
«en
0 KHOIKU ““ »
HaxkaTue “>” yBesiMYMBaeT BbIXOJJHOE HANPsHXKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOZHOE HaNpshKeHHE
CurHan 3aZjlaHusi HM3MEHSIETC MOBOPOTOM PYy4YKH
MepeMeHHOTO Pe3UCTOopa, pa3MelleHHOr0 Ha JIMIEeBOM
1 BCTP.pe3UCTOP MaHesu. [TosoxkeHUe “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. MHHHMaJIbHOW BeJIMYMHEe 3alaHusd, oJioxkeHHne “Makc”
- MaKCHMaJIbHOU BeJIMYMHE 33/JaHHUSI.
CurHaJs 3aJlaHus MOJIaeTCd BHEIIHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3aJlaHus noJlaeTcss TOKOM ynpaBJjeHus 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus N0JlaeTcsl TOKOM ynpaBJeHus 4-20 MA
CurHan 3afaHds MNOAAETCS BHEUIHUM IepeMeHHbIM
5 BHEI. PE3UCTOP | Pe3UCTOPOM. PekomeHiyeMoe 3HaueHHe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlaHus nojiaetcs no uarepdericy RS-485
OnpefiesisieT MOBEeJEeHUE PETYJIITOpPA IMOC/Ae MPONAKU HANPSPKeHHUs] CUJIOBOW CeTH WJIU
BCIIOMOTraTeJIbHOT0 HanpsbKkeHus B pexxuMe “PaboTa”
3HayeHHe Hagnuchb [TosicHeHue
3 ABT.BKUL Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXO/IHOE HAIpsHKEHWE CKAayKoOM BO3BpallaeTcsd Ha
0 BKJIFOUEHO NpeXHUH ypOBEHb.
Eciv mpoBan HampspkeHus ajauicad GoJsiee 2 cek -
IPOUCXOJUT aBTOMATHUECKOE OBTOPHOE BKJIKUYEHHE.
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Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HaINpshDKeHWEe CKAaykoM BO3BpallaeTcsd Ha
pEeXHUH yPOBEHD.

1 OTKJIIOYEHO Ecqiu mnpoBan HamnpspkeHUS JJuicad 0Oojiee 2 CeK —
aBTOMaTHUYECKUM IMepe3anycKk He MNPOUCXOJUT; UYTOOBI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJie 4yero 1oJiaTh BHOBb KoMaHay “Pa6orta”

OnpenesisieT ycoBYe cpabaThIBaHKSA 1-ro MPOrpaMMUPYEMOro peJie
3HavyeHUe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJsie HEaKTUBHO BO BCEX PeXXUMaX pabOoThl
CpabaTbIBaHUeE peJie IPOUCXOJUT IPH IIepexo/ie B PEXKUM

1 curHay 'OTOB "p ” p p A p PexoAe B p

F4 1-e pene ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOAUT MPH MePEX0ie B PEIKUM
2 curHas PABOTA “p " P p A P PEXoAe B p
Pa6oTa
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepeXo/ie B PEXKUM

3 curnan ABAPUA | P . peelip AT NP IEPEXOAE B P

ABapus
OnpenesisieT ycoBHe cpabaThIBaHUSA 2-T'0 MPOrPaMMUPYEMOr0 peJie
3HavyeHHe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJie HeaKTUBHO BO BCEX PeXXUMaX paboThl
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM

1 curHay 'OTOB "p ” p p A p PexoAe B p

F5 2-e pene ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0ie B PEIKUM
2 curHas PABOTA "p » P p A P PEXoAe B p
Pa6oTa
CpabaTbIBaHUeE peJie IPOUCXOJUT IPH IIepexo/ie B PEXKUM

3 curnan ABAPUA | P . peetip AT P IEPEXOAE B P

ABapus
OnpenesisieT ycoBHe cpabaThIBaHUSA 3-T0 MPOrPaMMUPYEMOr0 peJe
3HavyeHUe Hagnuch ITosicHeHue

0 OTKJIIOYEHO PeJie HeaKTMBHO BO BCEX PEeXXHMaX pabOThI
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM

1 curHaa 'OTOB “p , p p A p pexo/ie B p

Fé6 3-e pesie ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0/ie B PEIKUM
2 curHas PABOTA "p » P p A P PEXoAe B p
Pa6oTa
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
3 curnan ABAPUA | P . peetip AT P IEPEXOAE B P
ABapus
OnpenenisieT MeTO/, peryJIMPOBaHMs BBIXOAHOT'0 HANPsSXKEeHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > >

0 da3oBbIA @®a30BbIi METO/ PETYJIMPOBAHUS

1 np.nepuoz, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJIOB

3a/laeTcsi XapaKTep Harpy3Ku — akTHUBHAs UM aKTUBHO-UHAYKTHUBHas.
3HayeHHe Hagnuchb [TosicneHue

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

F8 HarpysKa 1 AKTUBHO-UHJ,. | aKTHUBHO-UHJYKTHBHas. PekoMeHAyeTCs HCI0Jib30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu ¢pazoBom ymnpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOH 4Yepes
TpaHchopMaTop, MNpH yIpaBJeHUU NPOMYCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphbl AJ1s UHUKALUU B paboyeM pexuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o dazam
1 LU Wuukalusi TOKOB M HaNpsiKeHUd no ¢aszam
F9 WHIUKaLUs 2 ILP WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam

3 U, P WHuKanus Hanpsi>keHUH 1 MOLITHOCTEM 1o ¢paszam

4 I WHuKanus TOKOB 1o ¢aszam

5 U Wuukanus Hanpsi>keHU no ¢pasam
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6 | P | WHaukanus MouHocTel o ¢paszam

dyuknuu F11-F24 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanusi( ¢yuknusa F7=0)

F11

IIJIaBH. ITYCK

BpeMsi mJIaBHOTO BbIXOJ]a HaNpsKeHUs] Ha 3aJJaHHbIM ypoBeHb. /[Mama3oH 3HaYeHUH
dyuknuu ot 0 1o 25 cek c marom 0,1 cek

F12

IIJIaBH. BBIKJIL.

BpeMa MN/aBHOTO CHMXXEHMS HaANpsSDKEHUSA [0 MHUHMMa/JbHOTO 3HadeHUs. /luamasoH
3HaueHu ¢yukiuu ot 0 1o 25 cek c marom 0,1 cek

F14

per. BeJIM4Y1uHa

OnpejiesisieT 3aKOH MU3MeHEHUsI BbIXO/JIHbIX HANPSKEHUS U MOIIHOCTH B 3aBUCUMOCTHU OT
yOpaBJSIIOIIEr0 CUrHana(pyd YCJOBUH, YTO HaNpsKEHHE CEeTH CHHYCOUJAJNbHO, a
Harpyska JIMHeHa)

3HayeHue Hagnuceh ITosicHeHue

BbixoHOe HampspDKeHHe OpsIMO
CUTHAJIy yIpaBJIeHus

0 U IpOoNnoOpHHUOHAJIbHO

BbixogHAs MOLUIHOCTb MPSIMO MPOMOPLUOHAIBHO CUTHATY
yHpaBJeHHUsI

1 p

F15

HHUXH.ITpeaeJs

MuHMMa/bHOE 3HaYeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% n0
100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F16. luckpeTHocTh 0,1%

F16

BEPX. Ipefiest

MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. /luanasoH 3HaueHuit ¢yHkuuu ot 0% go
100%, HO He MeHee 3Ha4YeHus yHkumM F15. luckpetHocTb 0,1%

F17

pexum

YHpaBJIEHI/Ie TOKOM HArpy3KH. (DYHKI_II/IH BKJIFOYAE€T HUJIKM OTKJIIOYAET PEXKHUM OrpaHUYCHUA
TOKa UJIN CTa6I/IJ'II/IBaU,I/II/I TOKa.

3HaueHUe Hagnucob [TosicHeHue

OTKJI. PexxuMbl OT'paHHUYE€HHUA WU CTa6I/IJII/IBaL[I/II/I OTKJIIOYEHBbI

OI'paHHUYECHHE | BrutoueH PEXHM OTpaHHUYEHHUA TOKA

Crabuimsanus | | BKIo4eH pexuM cTabuIM3alidy ToKa

OrpanudeHue U | BkiloYeH pexUM OTpaHUYeHUs] HAllpsXKeHUs

Crabunuzanusi U | Bk/Io4eH peXKMM CTabU/IM3alMy HallpshKeHUs

OrpaHHU4Y€E€HHUue P BkutoueH pPEXUM OrpaHUY€HHUA MOUIHOCTH

DU |WIN (- (O

Crabunu3anus P | BKioyeH peXUM CTabUJIM3allid MOITHOCTH

CTaGI/IJ'II/IBaI_II/IH BrutoueH pexXxnum CTa6I/IJII/ISaI_II/II/I KBaZApaTa HAIIpAXEHUA

7 U*u

F18

CTabUIU3aI U

CDYHKU,I/IH onpeaesdeT CKOpOCTb U TOYHOCTb CTa6I/IJII/IBaL[I/II/I HJIK OTPaHUYEHHA

0 MepieHHas MepieHHas cTabUaM3alMs, BbICOKAsd TOYHOCTD

cpeaHdad Cpe,zm;m CTa6I/IIII/IBaI_[I/IH, cpeaHdd TOYHOCTb

BbICTpaH Inpu OOJIBIINX OTKJIOHEHHUSX OT YCTaBKH,
MeAJIEHHad IMPpU MaJbIX OTKJIOHEHHUAX

1
2 6bICTpaH BbICTpaH CTa6I/IJII/I3aI_II/IH, HHW3KdA TOYHOCTb
3

ruokaga

F19

H. npegena U

OnpezesnsieT MHUHUMaJbHOEe 3HAYeHHWe HANpPSPKEHWsT Ha Harpy3ske B peXume
CTabUIM3aLMK HanpshKeHUs. 3HayeHHe OQYHKIMM HEe MOXET MNPEBBICUTh 3HAuYeHHe
dyuknuu F20

F20

B. npefen U

OnpejiesisieT MakKCUMa/IbHOE 3HAYEeHUe HAMPSXKEHUST Ha Harpy3Ke B peXXUMe OTpaHUYeHUs
HaNpSDKeHUs WJM CTAa6UIM3alUM HamnpshKeHUs. 3HauyeHUWe QYHKIMA He MOXET ObITb
MeHbllle 3HaYeHusA GyHKnuu F19

F21

H. npegeJ |

OnpezesnsieT MUHUMaJlbHOe 3HaUYeHUe TOKA B Harpyske B peXMMe CTaOWJIM3alUM TOKa.
3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHHue PyHKIuu F22

F22

B. pege |

OnpejiesiieT MakCMMaJilbHOe 3HauYeHHEe TOKAa B Harpy3Ke B peXXHMe OrpaHUYeHHs TOKa
WJIK CTAabUJIN3alMU TOKA. 3HaYeHHe QYHKIMA He MOXKeT NMPEBbICUTh HOMHUHA/JIbHBIN TOK
peryJisiTopa U He MOXKET ObITh MeHbllle 3HaUYeHus yHKunu F21

F23

H. npepea P

OnpenesnsieT MUHUMaJIbHOEe 3HAaYeHHe MOLIHOCTH B Harpy3ke B peXHMe CTabuIh3aluu
MOILHOCTHU. 3HaueHHe GYHKILUU He MOKeT NPEeBbICUTh 3HaueHue pyHKuuu F24

F24

B. penes P

OnpefensieT MakCMMaJ/lbHOe 3HAaueHHWe MOLIHOCTH B Harpy3ke B pe)XMMe OrpaHUYeHHUs
MOILHOCTHA WJIM CTAOWJIM3aLMM MOILHOCTU. 3HaYeHHe QYHKLHUM MOXKeT ObITb MeHbllle
3HayeHus GyHKIMU F23

dyuknuu F26-F28 neiicTBYIOT IpHU peryJvMpoBaHusl METO0M nponycka nepuogoB( ynknus F7=1)
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OnpepensieT BpeMs OJHOTO I[MKJIa peryJupoBaHus. /luana3oH 3HayeHUH PyHKUUU OT 1

F26 HHICL. per. 10 25 cek c miarom 1 cek
F27 HIOKH.TIpE/Ie MuHuMa/bHOE 3HaYyeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% n0
100%, HO He 60.1ee 3HaYeHus1 yHKuu F28. luckpetrnocts 0,5%
28 Bepx.Ipeen MakcruMasibHOe 3HaYeHHe CUTHasla 3aJjaHus B %. /luanasoH sHadeHud GyHKLUM oT 0% 10
100%, Ho He MeHee 3HaueHus GyHkuuu F27. luckpetHocTb 0,5%
F29 H. pesiest P OnpenenisieT MUHMMaJlbHOe 3HaYE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUHU
MOIIHOCTHU. 3HaueHue QYHKIIMU HEe MOXeT NPeBbICUTh 3HaueHue pyHKiuu F30
OnpenensgeT MakCMMaJlbHOE 3HaueHHE MOUIHOCTH B Harpyske B peXHMe OrpaHUYeHHUS
F30 B.lpeAea P | MOIHOCTH WM CTAOW/IM3aLMU MOIHOCTH. 3HaueHHe (PYHKLUUH MOXKET ObIThb MEHBIIE
3HaueHus pyHkiuu F29
dyukunuu F31-F32 paeiicTByoT npu ¢pazoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpenensgeT MUHMMaJbHOe 3HAaYeHWe KBaJZjpaTa HalpshKeHUs Ha Harpys3ke B pexume
F31 | H.npenen U*U | crabunuszaniu KBajJpaTa HanpsKeHUsA. 3HadyeHUe OQYHKIMU He MOMXET MPEBBICUTh
3HaueHue ¢yHKMU F32
OnpenensgeT MakCUMajJbHOE 3HauyeHUEe KBaJpaT HaNpshKEHUs Ha Harpyske B pexuMme
F32 | B.mpemen U*U | cTabuiu3anuy KBaApaTa HanpsbKeHUs. 3HadyeHHe QYHKIMU He MOXET ObIThb MeHbIle
3HavyeHus ¢yHKuu F31
OyHKIMSA BK/IOYAET UK OTK/II0YAEeT TeCTUPOBAaHME HA Ha/IMUMe Harpy3Ku U BHyTPEHHee
KOPOTKOE 3aMblKaHH€e TUPUCTOPOB
Fo91 KOHTPOJIB 3HayeHUe Hagnuce [TosicHeHune
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJ/IFOYEHA 3almuTa OTK/IYeHa
QyHKIMSA BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”
F92 | komrtponb das 3Hauenue | Hagnuchb [TosicHeHue
0 BKJIIOYEHA 3amyTa BKJIKOYeHa
1 OTKJIIDYeHa 3amyTa OTKJIKYeHa
3aluTa OT HEMCIPAaBHOCTH B LIENIY U3MEPEHHUS BBIXOJHOTO HaNps>KeHUs
F95S samuTa UBbIX 3HaueHnue | Hagnuch [TosicHeHue
0 BKJIIOUYEHA 3almuTa BKJIKYEHA
1 OTKJIIDYeHa 3amyTa OTKJIKYeHa
QyHKIMA BKAKYAET WK OTKIKYAeT 3aUMTY OT HECUMMETPHU TOKOB Harpy3Ku
3HavyeHue Hagnuceh [TosicHeHue
0 15% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
F93 3auura 1 25% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
HECHM. 2 35% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJIIOYEeHA 3almyTa OTK/IYEHa
3anuck B 1aMATh 3aBOJCKUX HAaCTpoeK( 3HaYeHUH 10 YMOJIYaHUIO)
3HaueHHe Hagnuchb [TosicHeHue
0 HeT 3HaueHUss BCeX NporpaMMuUpyeMbix QYHKIUNA He
V3MeHseTcs
Bce nporpamMMupyemsble byHKIMU NPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUsI. ITHU 3HAUYEHUS] PABHBI:
F98 | saBop, Hactp. OyHKIUSA 3aBo/jickoe OyHKIMA 3aBojckoe
3Ha4YeHUe 3Ha4YeHUe
1 F1 0 F20 UHoM
Ad F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHoM
F6 3 F26 5 cek
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F7 0 F27 0%
F8 0 F28 100%
F9 0 F29 0
F11 5 cek F30 PHOM
F12 3 cek F31 0
F14 0 F32 154000
F14 0 Fo1 0
F15 0% F92 0
F16 100% F93 0
F17 1 F95 0
F18 1 F99 1
F19 0 F100 3
F99 | RS-485 ajpec OnpepensieT ajipec ycTpoicTBa B ceTu RS-485, 3Hayenus ot 0 10 247
OnpefesisieT CKOPOCTh MepeJilauu JaHHbIX 0 ceTu RS-485
3HayeHue Hapnuce
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/C
3 9600 6uT/cC
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/c
8 76800 6uT/C
9 115200 6uTt/c
F102 KI paza A Omnpenensier K03GPUIMEHT IMepeaadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢aza B CUTHaJIa C JJaTYMKa TOKa M NOKa3aHUAMHU TOKa Ha JUCIlJIee B COOTBETCTBYIoIel dase.
F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTEJIe OOBIYHO BBLICTABJEHO 3HadeHWe 6ju3koe K 1,00.
JluamazoH 3HayeHui ot 0 1o 2,50

8. Ucnionib3oBaHMe BctpoeHHoro [IU/l-peryasTopa

Jna ucnosib3oBaHUua BcTpoeHHoro [IW/l-perynaropa /g peryjavpoBaHUA TeMIlepaTypbl
06beKTa He0O6XOAMMO BbIOpATb CUTrHaJ ynpasieHHs 4.20 MA, JJid 4yero Hy»KHO yCTaHOBUTb
3HayeHue o¢yHkMU F2, paBHoe 4. B 3TOoM ciydae aHaznoroBblil BbixoaHOW curHasa [THU/-
peryJiaTopa CTaHeT YIpaBJATb BbIXOAHBIM HanpsxeHueMm TPM.

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

9. UHauKanusa JaHHBIX HA JUCILIee

B Tabuinie 9.1 npuBe/ieHbl 0TOOpaXkaeMble Ha JIUCIJIEE JaHHbIE 1/ BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE

1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesununHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHHe QYHKIMU U KPAaTKOe NMOsSICHEHH e
1-s cTpoka BesinuvHa 3a/al0111ero curHazna

p 2-1 CTpoOKa OTOOpaXKalOTCs MapaMeTpbl B COOTBETCTBUE CO

aboTta _

3HayeHueM PyHKIUHU F9 1 TeMmnepaTypa paauaTopa, Hanpumep, [a=45
A, Tb=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
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Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OTobpakaeMble Ha AUCIIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHomnky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omn6xu 1 ee HasBaHMe

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUSA

Bo3Mo»KHble HEUCTIPABHOCTHU U CMIOCOOBI UX YCTPaHEHUs IpUBeseHbl B Tabre 10.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OMmH6KH Haanuce Ha IlosicHeHue
UHJMKaTope
Harpyska He noAK/04YeHa UM KOPOTKOe 3aMblKaHHWE BHYTPH TUPUCTODPA.
Bo3mo:KHas npuynHa JenicTBUs
Harpy3ska He mnojk/wuYeHa WM | Y6eaAUTbCA B NpaBUJIbHOM
NOJKJ/II0UeHA HEBEPHO MOJKJIYEHUN Harpy3KHU
HapyueHve KoHTakKTa [IpoBepuTh KOHTaKTHbIE
coeJlUHEeHUs; TPU HeO6XOAUMOCTH
KOHTaKTHbIE NOBEPXHOCTHU
ol HeT Harpy3KH Ui 3a4YUCTUThb, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSAHYTh
06pbIB MpPOBOJIOB, 06pbIB BHYTpPH | [IpOBEPUTH 11€JI0CTHOCTH NMPOBO/IOB
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTL’  THPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Ecnu  Tupucrtop “sBoHuTca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
YcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHE CETH
Bo3moKHasi npuYnHa JencTBUs
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUH
. N0/, aHO HanpsiKeHus, NPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJIKJII0YEeHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osbie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUs
JUIMTEJIbHOCTBhI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peryasTopa
Ow3 Hannpz(;]jsgnﬂ' onpenensetrcs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” mocje NHoAayu KOMaHJbI
“Cton”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4YMHaA JencTBus
Ow4 neperpen!
Heucnpasen BEHTUJISATOD | Y6e uThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
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3acopeHbl
YKaJII03U

BEHTHJIALKMOHHDbIE

npO‘{I/ICTI/ITI) BEHTHJIALIMOHHBbIE
2KaJIKO3U OT IIbIJIKM M1 MyCOpa

PerynsaTop pa3MmelieH B IIJIOXO
BEHTWJIUPYEMOM WJHM  KapKOM
MecTe

Y6enuTncsa, UTO  TeMIlepaTypa
OKpY>Kaloliero BO3/yxa He
npeBbimiaeTr 40 C. YCcTaHOBUTb
peryiatop B Jipyroe = MecCTo,

NPUMEHUTh BHEIIHUHU 06/1yB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HEeT CBA3H MEXAy

[Inater A2 u A5 He 06MEHHUBAIOTCA

npO‘-II/ICTI/ITb MEXIIJIaTHbIE

Om5 1aTamul JIpyT C IPYrOM IaHHBIMHU pa3beMbl, eC/IM ONTMGKa He UCcYe3aeT
— OTIPABUTH B PEMOHT
Harpy3ska He mnojk/myeHa WM | Y6eAUTHCS B IPABUJIbHOM
NOAKJ/IIYeHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapyieHue KoHTaKTa [IpoBEpPUTH KOHTAKTHBIE
COeJIMHEHUS; TPU HEO0BXOTUMOCTH
KOHTaKTHbIE TIOBEPXHOCTH
3aYMCTUTh, BUHTOBBIE COEIUHEHUS
ow6 HECUMMeTpHus MNOATSHYTh
TOKOB! O6pbIB MPOBOJIOB, 06pPbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/JIOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CunbHBIN JucbanaHc | [loMmepyuTh CONPOTUBIEHUSA
CONMPOTHUBJIEHUH HAarpy3Ku Harpy3ok
CunbHbIN fucbasaHc pa3 OTKJIIOYUTH 3a1UTY
BHyTpeHHSS HEUCTIPABHOCTH OTKJIIOYUTD 3aL[UTY UK OTIPABUTH
B PEMOHT
KopoTkoe 3ambikaHue Ha BbixoZie | [Ip0O3BOHUTH BBIXOJ, pETYISTOPA HA
perysasaTopa HasiMyue Mex$pa3sHOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUs Ha 3eMJTI0
CivmkoM  6o0JibllIME  MYCKOBBIE | YBeJMYbTEe BpeMs IIJIABHOTO MYCKa,
Ow7 Kopotkoe TOKH YMEHBIINTE BbIXOJHOE
3aMblKaHue!
HanpsKeHUe, BKIKYUTE PEXUM
OTrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHHUe TOKa Harpy3kH | YMeHbIIUTb BbIXOJZHOE
NpeBbINIaeT HOMHHAJIBHBIA TOK | HaNpsiXKeHUE PETyJIATOPa;
ow10 Meperpyska perysasaTopa B TedyeHUe | BKJIYUTD PEXXUM OTPAHUYEHUSA
JUINTEJbHOT0 BpEMeHU TOKA; YBEJUUYUTb COMMPOTUBJIEHHUE
Harpy3Ku
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Cucrema ynpaBJyieHUs] QUKCUPYET 3aBeIOMO HEBEPHbBIE MIOKA3aHUS
HanpsDKeHUs Ha JIUCILIee
Bo3MoxKHasg npu4MHA JencTBus
HeBepHasd cxemMa HOAK/IIOYEHHUs | Y6eJUTbCS B IPAaBUJIbHOCTH
Harpy3KH, 06pbIB Harpy3Ku MOJKJII0YEHUA U OTCYTCTBUSA
06pBIBA HATPY3KH
ow13 HeT U3MepeHUs TpebyeTcsa HacTpoilka mokasaHUM | OTKJKYUTD 3auuTy PpyHKIHeln FI5,

UBbIx!

HalpAXeHHd

MPOM3BECTH MOJCTPOUKY
peryJiMpoBOYHBIMU PE3UCTOPAMHU
Ha 1jaTe A6 B COOTBETCTBHUU C
nyHKToM 3.17 B)

OGpBIB B U3MEPUTEJbHOH 1M1

Y6eauThbcsa B MOJKII0OUEHHOM
COCTOSIHMHY TPOBO/IOB, Pa3beMOB
HUKHeH 11aThl A6
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Hapyuienue KOHTaKTa
MEXIUIATHBIX Pa3beMOB MEXAY
maatamu A6 u A5

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

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysiaTOop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxHasg npuYMHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryaaTop

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HCIIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3amporpaMMHpoOBaHa
¢yuknua F1 - BbeIGop cmoco6a
0141 KOMaH/bl

[IpocMoTpeTh 3HayeHUe QYHKIUU
F1; npy Heo6X0JUMOCTU U3MEHUTH
ee 3HaYeHHe.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0%

Bo3moKHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/II0YeHHUS

MNOoAKJIIDYEHH e

nenel ynpaBJieHUs

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

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F2; npu Heo6X0MMOCTU U3MEHUTH
ee 3Ha4YeHHe.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysnaTop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJ/ieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJKJYeHa, HO Ha BbIXOJEe

HalnpAXeHHd HET

Bo3MoXkHas NpUIUHA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

BkrounTh aBTOMAaT QF2,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTaKTax aBTomMaTta QF2

Haxkata  kHomka  “ABapuiiHoe
oTKJoYeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
WHJMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIH HEBEPHO

Bo3MoxHasg npu4MHA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U I[POBAJIOB B
NepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM Hanps>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIQUEHUS JPYTOro | OT Apyroi JUHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaTos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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HeT omin60ok

pexxuMme “I'oToBHOCTB”

[Ipy mojavye HampspKeHHWs HA PEryJsATOp Ha Harpy3ke HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH1a “Pa6oTa” He M0o/laHa, PeryJAsTOP HAXOAUTCS B

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe
Harpysk

NOAKJ/IKDYEHHEe

y6e,ﬂI/ITCH B NMpaBUJIbHOCTHU
IMMOAKJIDYEHHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipu paboTe peryJisTopa BbiKI4aeTcs aBToMaT QF1

Bo3mo:KHasi npuYnHa JenicTBUs
HaxkaTa kHonKa «”ABapuiiHoe OTxaThb KHONKY «”ABapuiiHOe
oTkJo4YeHue” oTkJo4YeHue”

C/IMIIKOM GOJIBIIOM TOK HAarpy3Ku

Y6eauTech, YTO TOK HAarpy3Kud He
NpeBbIIIAET HOMHHAJbHBIA  TOK
JIAHHOU MOJIeJId PETYJAATOpPa.

C/JIMIIKOM 60JIBIION MYyCKOBOW TOK
Harpy3Ku

Ecin BO3HHUKAIOT 0OJIbIIIHE
IMIyCKOBbI€ TOKH, yBE€JIHNYbTE BpeMHA
IIJIaBHOT O IyCKa, YMEHbUIUTE
Ha4daJIbHO€ 3aJlaHHe  BBbIXOJHOI'O

HallpA>XeHHA

KopoTkoe 3aMbikaHue Ha BeixoZie | “IIpo3BoHUTE” BBIXOA pEryasiTOpa

3aMeHUTb aBTOMAT

HEI/ICI'IpaBHOCTb dBTOMATa

11.

11. TexHu4ecKoe 06C/IyKMBaHUE

1 TexHu4eckoe O6GCIY>KHBaHHUE PEryJasiToOpa MPOU3BOJAUTCS He pexe OJHOTO pasa B

mecCTb MeCALEB M BKJIIOYAET B cebs:

A)
B)
B)
r)
A)

12.
A)
B)
B)
r)

KOHTPOJIb KpeIlJIEHUsI peryJsTopa

KOHTPOJIb 3JIEKTPUYECKUX COeJJMHEHUH, TOTSPKKA BUHTOBbBIX COEIMHEHUM.
yAaJieHue NbLIU U TPs3Y;

KOHTPOJIb UCTPABHOCTH BEHTUJISITOPOB;

KOHTPOJIb TEMIIEPATyPHOI'0 peXUMa peryasTopa.

12 MapkupoOBKa peryJjaropa

1 Ha ka1l pery/iiTOp HaHOCATCA:

Ha3BaHUe peryJsaTopa;

0603HayeHHe NUTAIOIEero Hallps>KeH!s U 4aCTOTh;
noTpe6JisieMasi MOLHOCTb;

CTeNeHb 3alUThl KOPIyCa;

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

13.

14.
JepeBaH

13 YnakoBka 6J10Ka
1 YnakoBKa pery/iiTopa NpoM3BOJUTCS B KAPTOHHYO KOPOOKY WJIU JlepeBSHHbIHN SALUK.
14 TpaHcnopTHpOBaHMe U XpaHEHUE

1 PerynaTop XpaHUTb B 3aKpbITbIX IOMELIEHHUAX B KapTOHHBIX KOpPOOKaxXx WJIHU
HBIX AIIMKaX IPHU CIeJy0LIUX YCI0BUAX:
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A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

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

Bo3ayx B noMelleHUM He JJO/DKEH COJepKaTh NbLIY, NAPOB KUCJIOT U 1esodel, a Takxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

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

14.3 TpaHcnopTHpoOBaHHe [JONYyCKaeTCd BCeMHU BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

15 KoMILIEKTHOCTD

TPM-3-C-TIUJI251-3T-A ..o e e 1wt

PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaerereserseesseeensnes 1wt
| =00 (0] s PP PTRTRPRP 1wt
KUTFOUH ...t ettt e e e e 2 T

16 T'apaHTHiiHbIE 06513aTE/JIbCTBA

16.1 T'apaHTHUNHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKHU, TPU COOJIIOJeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa.

16.2 B ciay4dae BbIXOJA peryasTopa U3 CTPOos B TedeHHWEe TapaHTUHMHOrO CpoOKa IMpHU
CObJIIZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCraTHbI PEMOHT UJIX 3aMeHY.

16.3 F'apaHTHUIHbIE 06513aTEbCTBA U3TOTOBUTEJIS HE JeNCTBYIOT:

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

e Hanpepoxpanutesn.

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

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha o6opyaoBaHMe UM €r0 KOMIIEKTYIOIIME, KOTOPbIE SKCIJIyaTHPOBAIUCh IPU HAPYILIEHUHU
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHEe, B
aBapUMUHBIX YCJOBUSAX, WUCOBITAJU yJAapbl MOJIHUM, NOXap WJIHU JApYyrue 3KCTpeMaJbHble
yCJI0BUS.

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

16.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHWHOTO PEMOHTA MPOAYKIIUU
MOXKHO 00PATUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHnok Al Cxema nmo/IK/Il0YeHUsI HAarpy3KH — “3Be3aa”
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PucyHok A2 CxeMa no/JiK/Il04e€HHS HAarpy3KH — “TpeyrosbHUK”
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxxenune B FaGapuTHbIE U IPUCOEAUHUTEIbHBIE Pa3MepPbI
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Ta6sinna B1 F'a6apuTHbIe U IPUCOEIUHUTEbHBIE pa3Mepbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-TINJ251-3T-A-40 | 360 | 390 | 414 | 560 | 525 | 174 | Boars M8 16
TPM-3-C-TINJ251-3T-A-80 | 360 | 390 | 414 | 560 | 525 | 174 | Boarsl M8 18
TPM-3-C-IINJ251-3T-A-125 | 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 25
TPM-3-C-IINJ251-3T-A-160 | 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 27
TPM-3-C-TIN/]251-3T-A-200 | 560 | 602 | 638 | 840 | 790 | 194 | Bosatbl M12 35
TPM-3-C-TINJ]251-3T-A-250 | 560 | 602 | 638 | 840 | 790 | 194 | Boarbl M12 38
TPM-3-C-TINJ]251-3T-A-315 | 660 | 702 | 738 | 940 | 890 | 222 | Boarbl M12 43
TPM-3-C-IINJ251-3T-A-400 | 760 | 802 | 838 | 1000 | 950 | 222 | Boarpt M12 55

TPM-3-C-TINJ251-3T-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatsl M12 63
TPM-3-C-TIN/]251-3T-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boarsl M12 68
TPM-3-C-TIN/]251-3T-A-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boarsl M12 76
TPM-3-C-1IM/J1251-3T-A-1000 HanosabHbii mkad 1600x800x400 120
TPM-3-C-IINJ251-3T-A-1250 HanosbHbii mkad 1600x800x400 130
TPM-3-C-IINJ1251-3T-A-1600 HanosbHbii mkad 1800x800x400 140
TPM-3-C-IINJ1251-3T-A-2000 110 3aMPoCy
TPM-3-C-1IN/[251-3T-A-2500 10 3anpocy
TPM-3-C-1IMJ1251-3T-A-3000 10 3apoCy

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31



