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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOILIHOCTH, HMeHyeMoro pajsee 1o Tekcty “TPM-3-C-IIM/110-3T-A”, “peryasarop” 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 - Texuuyeckue xapaktepuctuku TPM-3-C-ITW/]10-3T-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 TPM10-1I11.Y2.1UP.RS
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




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

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.
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Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpSXKEHUS Y MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHus

BbI6GpaHHBIN BBIXOAHOW NApaMeTP

Hanpsxenue, U MowHocTb, P

CUTHaJ
3aganus, | 10 | 20 | 30 {40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 [ 50 | 60 | 70 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 738995100

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

Bbi60p pery/impyeMoro napamMeTpa OCyLleCTB/SETCS MyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HWKHWM ¥ BepXHUM NIpeJieJibl peryJarupoBaHUsA

HxkHUM 1 BEpXHUU Npesesibl peryJupoBaHUsl COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke paboyero uuk/aa 3.4. YcTaHOBKAa 3THUX 3HAaYe€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JlManasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO NapameTpa. Ecawu
YCTAaHOBUTb 3HayeHHe JJisd HWXKHero npegesna paBHbiM 0%, a gus BepxHero - 100%, To
peryJiMpoBaHue 6yZeT peaJM30BAaHO BO BCEM JHana3oHe - OT HyJd [0 MOJHOrO CETEeBOro
HaNpsHKEHUS.

JlvckpeTHOCTb perysimpoBanus coctapiset 0,1%.

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

3.11.4 PexX¥M OrpaHvYeHUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeHCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTO6bI TOK Harpy3KH He NPeBbICUJI 3aJJaHHOe 3HayeHUe. [laHHas QyHKI YA N03BOJISET
TOYHO OTpPaHHWYMBAaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl UM Meperpysku. PyHKUUs
BKJIIOYAEeTCA M OTKJIIOYAEeTCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
TOKa 3ajiaeTcs ycraBkou F22( cm. nyHKT 7). [locko/ibKy cxeMa coeJMHEHHUs] Harpy3ku — “3Be3ja”
WM "TpeyrojibHUK’, TO pEryJasiTOp He MOXeT OrpaHUYMBaTh TOK B KaxJoW ¢ase, OH
OorpaHHWYMBaeT JHIIb CpeJiHEe 3HadyeHHUe, paccuuThbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HaueHHe TOKa B KaxJou ¢a3e MOXeT OTJAMYATbCA OT Icp B 3aBHCHUMOCTH OT BeJIMYUHBI
HebaJsiaHca Hanps)KeHUH ¢pa3 U Harpy3ok.

3.11.5 PexuM cTabuJIM3aLUU TOKA

Perysatop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKAa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI MOJAAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMMHAJbHOTO TOKa peryJisaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOT0 HalpsXKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3afaHus oTobpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIuMA BK/IOYAETCA U OTKJIKYaeTCad NpOrpaMMHUpOBaHUEM
yctaBkd F17, a BeJiIM4MHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKa 3aJaeTcd yctaBkaMu F21 u
F22( cm. nyHkT 7). [lockoJsibKy cxema coejUHEeHUs1 Harpy3KH - '3Be3/a” Uid "TpPeyroJbHUK , TO
peryyisaTop He MOKeT CTaOU/IM3UPOBATh TOK B KaXKJ0M dase, OH cTabUIM3UpPYeET JIUIIb CpefiHee
3HavyeHUe, paccuuTbiBaeMoe Kak Icp=(la+lb+Ic)/3. PeanbHOe 3HaueHUe TOKa B KaxkJou ¢asze
MOXXeT OTJIMYaTbCAd OT Icp B 3aBUCHMMOCTH OT BeJMYMHBI HebajlaHCA HampspkeHUM a3 u
Harpysokx.
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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 PexxyM orpaHUYeHH s MOLHOCTHU

PerynsiTop MoxeT paboTaTb B peXUMe OTPaHUYEHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJieHUs] aBTOMAaTH4YeCKU H3MEHsSeT YIpaBJsdwllee BO3JeHCTBHEe HA TUPUCTOPHI TaKHUM
0o6pa3oM, 4YTOOBI BBIXOJHAsi MOIIHOCTb B Harpy3ke He IpeBbICWJIA 3aJJaHHOe 3HadeHHe..
dyHKUMA BKJIOYAETCS U OTKJ/IOYaeTCs MporpaMMupoBaHueM ycTtaBku F17, a BesauuyuHa
MaKCMMaJlbHOM MOILHOCTU 3ajaeTca ycTaBkou F24( cm. nyHkT 7). IlockosibKy cxeMma
coeJJUHEHUsI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK”, TO PETYJSATOpP He MOXKET OrpaHUYHBATD
MOIIIHOCTh B KaXKI0¥ $a3e, OH OrpaHUYMBAET JIMIIb CpeJlHee 3HAaYeHHe, PACCUUThIBAEMOe KaK
Pcp=(Pab+Pbc+Pca)/3. PeasbHOe 3HaueHHEe MOLHOCTU B KaXKJ 0¥ (a3e MOKET OTIUYATHCH OT
Pcp B 3aBUCMMOCTH OT BeJIMYMHbI HebalaHca HaNpsiXKeHUH pa3 v Harpysok.

3.11.9 PexyM CcTabUJIM3aLMU MOIIIHOCTHU

Peryasitop MoxeT paboTaTh B peXHMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTHUYeCKHM H3MeHsIeT yIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOObl MOAAEPKHUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YypoBHe. To4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMUHAJILHON MOILIHOCTH PEryJsToOpa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HANpsKeHUA WaM Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oTobOpaXkaeTcsl B KMJioBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKIMSA BKJIIOYAETCI U OTK/IIOYAETCS
nporpaMMUpoBaHueM ycTaBky F17, a BeJilMYMHAa MUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3amaetcsa ycrtaBkamMu F23 u F24 ( cm. nyHKT 7). [IocKOJIbKY cxeMa cOoeJlMHEHUsI Harpy3Kd -
"3Be37a” WK "TpeyroJibHUK , TO PETyJSITOP He MOXKET CTAaOWIM3UPOBATh MOLHOCTb B KaXJ0M1
¢dase, OH cTabUIM3UPYET JUIIb CPeJlHEE 3HAUEHUE, paccuuTbhiBaeMoe Kak Pcp=(Pab+Pbc+Pca)/3.
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PeasibHOE 3HaYeHHE MOILHOCTU B KaxJou ¢daze MOXKET OTJIUYATbCS OT Pcp B 3aBUCUMOCTH OT
BeJIMYMHBI HebalaHca HanpshKeHU W a3 U Harpy3okK.

3.11.10 PexuM cTabUIM3aIMY KBA/IpaTa HANPAXKEHUA

PeryasTop MoXeT paboTaTh B peXUMe CTabUJIM3aLMU KBaJjpaTa HaNpsi)KeHHUs], B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TakKUM 006pa3oM, 4UTOObl MOAJEp>KMBaTh HaNpsKeHWEe Ha Harpy3ke Ha 3aJlaHHOM YypOBHE.
ToyHOCTh cTabuAM3aLUM KBaJjpaTa HamnpshkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HaNpsKeHUsl CeTU, BpeMs CTabUJIM3alMU NPU CKauyKe CETEBOTO HAMpsKeHUS UM HAarpy3Kd Ha
10% - 2..3 cek. CurHazn 3aZjlaHusi OTOOpaXkaeTcsl B BUJie MPOU3Be/leHHs BOJIbT, HanpuMmep Us =
10000 B*B. ®yHKUMsA BKJIKYAETCId W OTKJ/OYAETCs NMporpaMMuUpoBaHueM ycTaBku F17, a
BeJIMYMHA MHUHHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa Hanpsi»KeHWUU 3a/jaeTcs yctaBkamu F31
v F32( cm. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTHY OTPAaHUYEHHUS U CTAOUIM3AIUU

B mnpeo6pasoBaTesie HMeeTCs BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTAGUIM3ALUHU(
OrpaHHYeHUsI) 3aJaHHbIX BeJUuuH. [Jlnsg 3toro umeerca ¢yukuusa F18, korTopas moxert
NPUHUMATh 3HA4YEHUH:

- 0 - megsieHHasA. CKOPOCTb CTAOMJIM3ALUM MU OTPAaHUYEHUS MAaKCUMaJbHO MeJJleHHas,
OpU 3TOM [JIOCTUraeTcsl HauboJibllasg TOYHOCThb CTabuaU3alnMu. TOYHOCTb CTaOUJIM3aLUU
HanpsbKeHUs: Wik Toka — 1% OT HOMHUHAJIbHOTO HaNpPsKEHUsl CeTH, BpeMsl CTabMJIM3alUu py
CKayKe CeTeBOr0 HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOWJIM3ALMU WJU OTpPaHUYEHUS] CpeJHsis, NMPU 3TOM
JlOCTUTaeTcsl CpesiHsIl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
HaMnps>KeHUs1 UM Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpast. CKOpOCTh CTabUIM3AL UM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CTabuaM3alu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMMHAJILHOTO HaNpshKeHUsl CeTH, BpeMsl CTabW/IM3allMUi MPU CKayKe CEeTEBOr0 HampshKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkad. CKopoCTb CTabW/IM3aLMU BbICOKAsg MNpPU OOJBLUIOM OTKJIOHEHHUHU
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM U 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUs
CTAaOUJIM3UPYEMOUN BeJIMYMHbl K 33ZlaHvio. Takod BHJ CcTabUJIM3aLlUKM MOXET OKa3aThCs
NOAXO/SILEN /I HEJIMHEMHOW Harpy3KH.

3.13 MeTo 1 IpoMnycKa NepruoJioB

MouHOCTB, BblZiesisieMasi B Harpy3Ke, peryJiMupyeTcs 3a cieT U3MeHeHHUs1 YUCJia epruoioB
CETEeBOr0 HaNpsKeHHs, B Te4YeHHEe KOTOPbIX OTKPbITbl TUPUCTOPbL. PopMa BBIXOJHOTO
HanpsPKeHUs NMpUBeJieHa Ha pUcyHKe 3.5
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UH

PucyHok 3.5 BeixoZiHOe HanpsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePUO/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETD;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpyskKHu).

HepocraTku meToa:

A) He MOAXOAUT AJisl PeryJUpoBaHUs TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HAarpy3okK M
YPOBHS IPKOCTH CBEeYEHHUs JlaMIl HaKaJMBaHUS;

B) He pekoMeH1yeTCsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAYKOB HaNpsHKeHUs, OOYCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢pynkep-apPekrT);

[') mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IOsIBJIEHHE CyOrapMOHHYECKHUX
COCTaBJAKIIUX( YaCTOTbl KOTOPbIX MeHbIle 50 I'u).

HpI/I HUCIIOJIb30OBAHUHW 3TOIr0 MeETOJAa MOIIHOCTBL, BblAeJ/ideMad B Harpy3ke, MNIpAMO-

NpONOPLHOHAIbHA BeJIMYAHE CUTHAJ/IA 3aJ,aHUS.
Pabouuii [UKJ/ IpeACcTaBJeH HUXKe Ha pUCyHKe 3.6:
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100%
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Min
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CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -
PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0M MPOMycKa eEPHUOI0B

[Tocne mogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTMYECKOTO LIMKJa BbIXOHAas
MOIIIHOCTb, BblZieJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcs HA JIUCILIee B IpolieHTax, HanpuMep P3=55%.

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

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

3.13.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA

Hv>xHUU U BepXHUM Npejiesibl peryJIMpoBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusi MpU PperyJMpoBaHUM MeTOJOM IMPONyCKa IepPHUOJI0B OCYLLeCTBJSETCA
nporpaMmMmupoBanueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJsieT 0,5%.

3.13.3 PexxuM orpaHH4YeHUsd MOIIHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSIeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM
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0o6pa3oM, 4YTOObl CyMMapHas BbIXOJIHAsi MOLIHOCTb B Harpy3ke He IMpeBbICHJA 3aJJaHHOE
3HayeHue. OyHKIUSA BKJIOYAETCS NyTeM NpucBoeHUss PyHKuuu F17 3HayeHuss paBHOro 5, a
BeJIMYMHA MaKCUMaJIbHOW MOIHOCTH 3a/iaeTcs ycTaBkou F30 ( cM. myHKT 7).

3.13.4 PexyM cTabUJIM3aLMU MOIIIHOCTHU

Peryasitop MoxeT paboTaTh B peXHMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
06pa3oM, 4YTOObI MOAJAEPKMBATh CYMMapHYK MOLIHOCTb B Harpy3ke Ha 3aJJaHHOM YpOBHE.
ToyHOCTb cTabuIM3aLUMU MOLWHOCTU - 4% OT HOMHMHAJBHON MOIIHOCTH PETYJSATOpa, BpeMs
CTabU/IM3alMU NIPU CKauyKe CEeTeBOr0 HampshDKeHUs WM Harpysku Ha 10% - 2.3 cek. Curhan
3a/laHus 0ToOpaXkaeTcsl B KUJoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHKIMg BK/IOYAETCA NyTeM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMAJbHOM W MaKCUMaJIbHOU
Mol[HOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. myHKT 7).

3.14 Bbi60p THIA HATPY30K

PerysaTtop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bbh160p ocylecTBsieTcsl porpaMMupoBaHueM yHKUuU F8( cM. myHKT 7)

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

- npu ¢pa3oBoM cnocobe ynpasyeHusi( F7=0) perysnartop caBuraet UMIyJibChl yIpaBJeHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTA IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3UMPOBAThb PETyJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi ycCTaHaBJMBaTb I3TOT pEXHUM MpHU
NO/JKJIIDYEHHUU HArpPy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.I. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), nosaToMy BbIGOp peKUMa aKTUBHO-UHAYKTHBHON HarpysKHu He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJA [0 IOJIHOIO CeTeBOro, IMocje 4ero yxke COOCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPONYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCPOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.

PerynsaTop uMeet crnenuaibHyo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs1 paBHOTO 1, BCe MOJIb30BaTe/JbCKHME YCTAHOBKM CTUPAIOTCH, @ HA UX MECTO
3aMMChIBAIOTCSA 3aBOJCKUE 3HAaYeHUsSI QYHKIUM.

3.16 3amuThI
B perysisiTope peasir3oBaHbl CJeAyOlIME BUbl 3aLUT:

A) 3ampTa OT KOPOTKOrO 3aMblKaHUSl peryJjsTopa sBJseTcsd Ay6JUPOBAaHHOW U
obecreyrBaeTcs ABYMs CIOCOOAMMU: 3JIEKTPOHHBIM U 3alllUTA aBTOMAaTUYEeCKHUM BBIK/I0YaTeseM
QF1. DJsekTpoHHas 3alMTa peanu3yeTcs NMyTeM ObICTPOW 06pabOTKHM MHUKPOIPOLECCOPOM
CUTHAJIOB, MOCTYNAIMX OT JAAaTYUKOB TOKa. [Ipy MmpeBbIlIEHUHM MTHOBEHHOI'O TOKA 3HA4Y€HHUS
3*lHOM NpPOUCXOJUT CHSAITHE YNPaBJAKILMX MMIYJIbCOB C THPUCTOPOB, a Ha JAUCIJIee
oTOOpaXkaeTcsl COOTBETCTBYWIlee cooblieHue. B ciyyae HecpabaTbiBaHUSI 3JIEKTPOHHOU
3aluThI( MO MpPUYMHE BHYTPEHHEN HEWCHPAaBHOCTU WM CcOOEe HACTpOeK) HNPU KOPOTKOM
3aMbIKaHUHM Harpy3Ky 06ecTOYMUT aBTOMaTH4YeCKUH BbiKIoyaTeb QF1.
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B) 3amMTa OT Tneperpy3kd THPUCTOPOB TMpeJlHA3HAYeHA /Il  COXpPAHEHWUSs
pPaboTOCOCOOGHOCTH THPUCTOPOB NpPU [JUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMHMHa/IbHOE 3HAaueHWe TOoKa peryJjsTopa. 3auuTa sBJjseTcd Ay6JUPOBaHHOW U
obecrieyrMBaeTCs JABYMsl CIIOCOOAMH: 3JIEKTPOHHO M aBTOMAaTH4YeCKUM Bbikjw4daTeseM QF1.
Mukponpoleccop HempepblBHO HM3MepsieT TOKM HAarpy3Kd M HakalJiMBaeT 3HayeHUe BpeMsi-
TOKOBOTO HHTerpaJjla U CpaBHHUBAaeT €ro C yCTAaBKOH, MPHU MNpeBbIIIEHUU KOTOPOHW CHUMAET
MMIYJbCbl YIpaBJeHHUs C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
peryJsiTopa 6JJOKMpYeTCs Ha 3 MUHYTHI, I0CJIe Yero OH NepexoAuT pexuM “T'oToBHOCTB” eciu
nojaHa koMmanza “Cromn”.

[leperpy3o4yHas cnoco6HOCTb peryssaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciiyyae HecpabaTbhIBaHUS 3JIEKTPOHHOM 3aIIUThI( 10 NTPUYHMHE BHYTPEeHHEHN
HEUCNPABHOCTH WJM CO6Oe HACTPOEK) TUPHUCTOPhI 3AL[UINAKTCSI OT IMeperpy3Kd TemJoBbIM
pacluenvTesieM aBTOMaTH4YeCKOro Bbik/ItouaTess QF1.

B) 3amwuTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JIATYUKOM, KOTOPBHIA HeNpepbhIBHO OMNpalIMBaeTCs MHUKpolpoleccopoM. [IpenenbHast
Temnepatypa paguatopa - 80 C. Ilocse cpabaTbiBaHMSI 3aljuUThl paboTa peryJsTopa
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIATOPbl OXJIAXKAEHUSI U PEryJsaTop nepexoAuT pexuM ‘[oTOBHOCTB”, ecau MojaHa
koMaHga “Cromn”.

[) 3amuTa OT HECUMMETPUHM BBIXOAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3al[dTa MOXET
ObITh BKJIIOYEHA WJM OTKJ/YeHa NyTeM IMporpaMMupoBaHus ¢yHKUMM F93( cMm. myHKT 7).
3aniuTa cpabaThIBaeT MPU BHITTOJHEHUH CIEAYIOIIUX YCIOBUH:

- cpeHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbure 10% HOMHUHAJIBHOTO
TOKa [ HOM perynsaTopa;

- OIMH WJU 00Jiee TOKOB Harpy3ku oTsin4aeTcs oT Icp Gosiee yueM Ha 20% B TeueHUe
BpeMeHH 5-15 cekyH.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 06yC/IOBJIeHA OBPEXAEHUSAMU B Harpy3Ke,
HanpuMep, neperopanueM TIHoB, 06pbIBOM HAarpy304HbIX MPOBO/IOB U T.II.

/1) KoHTposib NOAK/IOYEHUS HArpy3KM U TEeCTUPOBAHUE THUPUCTOPOB HAa BHYTpPEeHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” aHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYEeHa
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HaNpsDKEHUS CUJIOBOM CETH OCYIIECTBJISIETCA 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaThiBaeT B CAydyae OTCYTCTBUS OJHOM WJM HECKOJbKMX $a3 WM B Cjlydae X
“cniunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yuknuu FO2( cM. nyHKT 7).

) samura oT BHyTpeHHed HeucnpaBHocTh ~Om5 HeT cBsA3u Mexay maatamu”
bUKcUpyeTCs MpU OTCYTCTBUU OOMeHa JaHHBIMU MeX/y IaTaMu. [[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 3HAaUYeHHS BbIXOJHOT'0 HAaNPsKEHU . 3al[UTa MOXKET
OBbITh OTKJIIOYeHa ¢yHKIMer FO5( cM. myHKT 7).

3.16 HacTpouiku

B peryssaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlng u3MeHeHHe nopora cpabaTbhlBaHUs 3aLIMThl OT KOPOTKOTO 3aMbIKaHUsI B BEPXHeH
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. W3HavyanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYAe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK peryJsaTopa. B ileBoM BepxXHeM yrJy 3TOU e MJaThl UMEIOTCS JIBe
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KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYTOMY /[KaMIlepoM. JTO HaNpsDKEHUeE OINpefessieT
TOK cpabaTbiBaHMsA 3aluThl 10 K3. BesinunHa Toka cpabaThiBaHMSA NPSMO-NPONOPLUOHAIBHO
HalnpsDKEHUI0 3TOM  ycTaBKU. [lpy  HEOGXOJUMOCTH  YBEJUYUTb YYBCTBUTEJIbHOCTH
cpabaTblBaHUSl HYXXHO 3TO HalpsDKeHWe YMeHbIIWTb, JAJs 3arpy6jeHuss - Haob0poT
HanpskeHHUe ycTaBKU K3 yBeJIMUUTD.

[IpuHUMas pelieHHE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKH 3aIUThl OT KOPOTKOTO
3aMbIKaHUs, cJe/lyeT IPUMHUMAaTb BO BHUMaHUe:

- eCJM JDKaMIlep CHAT, HU OJHO M3 MoJoKeHUH J1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaerT;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMHd, MeHbLIeM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HENpPaBUJIbHOMN
3aBOJICKOM HACTpOMKe 3aliuThbl, MOTOMYy YTO 3allUTa cpabaTbiBaeT MO aMIIUTyAHOMY(
MIHOBEHHOMY) 3HAa4Y€HUIO TOKa, a He JelCTByLieMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYAHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JONYCKAIOT
HEKOTOpOe Ipe/ie/IbHOEe 3HAaYyeHHE MTHOBEHHOrO TOKa, a 3aBOJICKAasg HACTpoWKa Kak pa3
npeJlycMaTpyBaeT cpabaTblBaHMe 3aLMTHI JIJIs1 HENPEBBIIIEHUs 3TOT0 Npe/e/bHO-J0NyCTUMOTO
3HauyeHUs1. B 3TOM ciyyae U3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 6eCH/JIATHOM rapaHTUHWHOM
006CIY>KMBaHUHU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciu Tok, U3MepeHHbI GaKTUYECKH, PACXOAUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha JHCIJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/ MOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHusl Toka Ha
JIUCILJIee U3MEHSIIOTCS PSIMO-NPONOPLIMOHATbHbI U3MEHEHUIO 3TUX KO3)PULIUEHTOB.

[IpyHuMas pelieHre o0 MOACTPOMKe NMOKAa3aHUU TOKa, clelyeT UMeTb B BUAY C/leAyIoliue
dakTopshI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCIPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- JUIS HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeElLlMd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKe TaKue
KJely MOTYT JaThb NOTrpPelHOCTb u3MepeHus Ao 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OoT HOMHWHAJIBHOTO TOKa PEryJfaTopa;

- OTKJIOHEHMEe NOKa3aHUM OT AelCTBUTENbHBIX 60Jiee yueM Ha 10-15%, BEpOSTHO, TOBOPUT
0 HAJINYMU BHYTPEHHUX MNOBPEXAEHUU, BO3MOKHO, TPEOYEeTCS PEMOHT;

- HeBepHasl HacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe W He0OOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE UJIM CIMILIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOJIa W3 CTpOS peryjasaTopa IO NpPUYUHE HEBEPHOW CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKas3aTb B 0OeClJIaTHOM TapaHTHHHOM
006CTY>KUBaHUU.

[Ipy npoBeseHUM onepanydil MNOACTPOMKHA NOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~@”
NaHeJIY yIpaBJIeHUsl.
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B) HacTpoiika noka3aHui Hanpsi»KkeHUs Ha JUcIJiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
mata A6( camasi HUkKHAs). C J1eBOW CTOPOHBI IJIaThl €CTh PeryJUpoBOYHbIe pe3ucTopbl R13,
R14, R15 oTBeuatoiue 3a ycTaHOBKY HyJis o ¢pa3am A, B u C. C npaBoil CTOPOHBI — Pe3UCTOPDI
R7, R8, R9( cooTBeTcTByt0oT Paszam A, B u C) macuitabupywouive ko3dpPuiMeHT nepesadu OT
M3MepUTEeNbHOM IIJIaThl K IOKAa3aHUAM Auciiiest. Pe3anucTopbl MOryT O6bITh TPYAHO AOCTYIIHbI U3-
3a KryTa IIPOBOJOB.

151 moACTPOMKY NMOKa3aHUM Ha JIUCIJIee HE06X0UMO OTKJIKYUTD 3alUTy pyHKLMel FI95,
nojaTh KoMmaHay “Pa6oTa”, BbICTAaBUB HyJieBoe 3aJaHue. 3adpuKcupoBaThb KHomkon ~@”
MHTEepPeCyILy0 BeJJMYUHY Ha AucIiee. YOeAUThCS, YTO Ha NOAK/IIOYEHHON Harpyske HyJieBoe
HanpskeHHWe U J0OUThCS NMOKa3aHUM HyJIsl Ha JUCIlJlee IOBOPOTOM T'OJIOBKH PETryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasee noJHATH BbIXOAHOe HanpsikeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTopoM R7-
R9 oTperysvpoBaTh NOKa3aHUsl Ha JAuclJlee, JOOMBLIMCh COBNAaZleHUsl C JeWCTBUTEJbHBIM
3HayeHUeM. HM3MepsATb HanpspkeHHe HeOoO0XO0JUMO MNpUOOpoM, 006J1aJaloUIUM CIOCOOHOCTHIO
u3MepsaTh cpegHekBajpaTudyHoe 3HaueHue(TRUE RMS). Ilocsne 3aBeplieHHsi HACTPOUKHU
peKoMeH/lyeTCsl BKIKYUTD 3aluTy yHKLHen FO5.

3.17 YupaBsienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThkl ¢ UHTepdericom RS-485. [lo yMosiyaHUio
3Ta mJiaTa He UJEeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu nepBoHaua/lbHOM MOCTaBKe IJaTa He Oblla 3aKas3aH, TO €€ MOXHO [JOKYNHUTb
OT/IEJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xogumo:

A) YcTaHOBUTD 3HaYEHHUE a/ipeca YCTPorcTBa B MHGOPMAIMOHHOM ceTH pyHKIMelr FI9;

B) YcTaHOBUTBH 3HaYeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) [Ipu HE06XOJUMOCTH MoAABaTh KoMaHAy "PaboTa” ¥ U3MeHSATb 3HAYEeHHE 3a/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHuss o¢yHkuul F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpobHas gokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

3.18 Hcnosib30BaHUE KHONKHU “ABapuiiHOe OTKIOYeHHe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAalNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpo30M XKM3HU NepCcoHasia UK NopYel UMYLeCTBa.

KHomnka uMeeT GpUKCALUIO CBOETO MOJIOXKEHHS.

B MogzesiiX TUPUCTOPHBIX PEryJsATOPOB C HOMUHa/JIbHBIM TOKOM 40 1 80 A npu HaKaTUHU
3TOM KHONKH pa3pbIBaeTcs Lielb BCIOMOraTeJbHOr0 MUTAHHUS, IPU 3TOM IJIAThl YIIpaBJeHUs
06eCTOYMBAIOTCSA U UMIYJIbChI YIIPABJIEHUSI HA THPUCTOPHI HE OJAITCH.

i Moziesielt ¢ HOMUHAJIbHBIM TOKOM OT 125 A u Bblllle IPU HaXKaTHUU KHOINKU MOJAETCS
HanpsbKeHWe Ha MexXaHHW3M He3aBUCHMOrO paclenuTessi CUJIOBOIO aBTOMaTa, KOTOPBIX
OTKJIIOYAETCS U 06eCTOUYMBAET HArpysKy.

3.19 Ucnonb3oBanue [THU/]-peryadaTopa

Jl1s1 ynpaBJieHHs] THPUCTOPHBIM peryasTopoM oT [IU/l-peryasTopa He06X04UMO BbIOPATh
CUTHaJ ynpaBJieHus 4..20 MA, AJid yero npucBouTh GyHKI UK F2 3HaueHUe 4.

BHyTpu mkada npousBe[eHO YaCTUUYHOE paACK/JIIUYeHHUEe lened MUTAHUS W yIpaBJeHHUs
[TU/l-perysissiTopa corjiacHO cxeMe, IPUBEJEeHHONW B NpuJoxeHUU b. JlaTyuMk TemmepaTyphsl U
nenu curHaausauuu [[U/[-peryssiTopa noTpebUTeNb PACK/IOYAeT CaMOCTOSTENbHO COTJIACHO
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 PeryiiTop He MOXKeT ObITh MCNOJIb30BaH KaK pa3’beJUHUTE/Ib LIeNHU UM U30JIMpylollee
YCTPOUCTBO.

4.8 Ecnu ciayydailHas moJilaya HaMpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONacHOCTb JJs
nepcoHasia Wik 060PY/I0BaHUS, TO PETYJASTOP HEOOXOJUMO MOAK/IYATh Yepe3 NMpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEILIHEN CUCTEMOM 6€301aCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. [l nmpeaoTBpalleHUs
neperpeBa, BbIX0/ia U3 CTPOS U NpeJl0TBpallleHHs oxapa HeobX0AUMO:

A) ycTaHaBJIMBATh PEryJISATOP Ha HETOPIOYYI0 IOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaTh PETyJATOP B IJIOXO BEHTUJIMPYEMBIX MeCTaxX U MeCTax C
BBICOKOU TeMIEepPaTypoOr OKPY>Kalolllel cpeibl;

B) npu yctaHOBKe HE06X0AUMO obecreynTh He MeHee 100 MM cBO6OZHOTO MPOCTPAHCTBA
10 IepUMEeTPY peryJsTopa.

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 IPOBOJOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

54 llenu aad MOJAYM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHAThL BUTBIMM MapaMHu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HaAEeXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJisTopa, [AJs 4Yero PeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoejuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

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

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME IEUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BrT;

be3 mnoAk/AHOUYEHHOW HArpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MpPaBUJIbHOW WU
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHsS BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

B) mopaTh HampspkeHHe Ha PeryJisTop, IpU 3TOM Bce CBETOAMO/Ibl HA MepeJHeN MaHe u
mkada A0/KHbI KPaTKOBPEMEHHO 3aropeThbCsl M NMOracHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPA3UThbCA HAANWCh TEKYIEH MOJENU PeryasiTopa U BKJIKYAITCA BEHTUJISTOPHI
oxJaxkaeHus. [lajsee Ha AucIJIee OTOOPA3UThCS HaANUCh “TOTOBHOCTL” M TeKylllee 3HaYeHHE
CUrHaJjia 3ajaHusi( HampspKeHUs WM MoluHocTH, Hanpumep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsAITOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJIIETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJJHO€e HalpsiXKeHHe peryJInupyeTcs
$a30BbIM MeTO/OM, CHUTHaJ 33aJaHud M0JAeTCcs BCTPOEHHBbIM IepeMeHHbIM pPe3UCTOPOM.
[lepeBesute Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE pPYy4Ky HNepeMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero moJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJ/IIOUeHHON Harpy3ke( JlaMmax HaKaJWBaHHUs) U3MEHSETCS HaIpshKeHHe B Ipejesax OT
HYJISl 10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.

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

BbICTpaH Inpu GOJIBIINX OTKJIOHEHHUSX OT YCTaBKH,
MeJIEHHAA MPHU MaJibIX OTKJIOHEHHUAX

3 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 OnpefensieT MMHUMaJbHOE 3HaYeHHEe MOLIHOCTU B Harpyske B peXMMe CTabUIM3aLUU
MOUIHOCTH. 3HaueHUe QYHKIMU He MOXKET IpeBbICUTh 3HaueHHe yHKuuu F30
OnpefensgeT MakCMMa/IbHOe 3Ha4YeHHMe MOLIHOCTH B Harpyske B peXXHMe OrpaHUYeHHd
F30 B.IpeZies P | MOIHOCTH WM CTAaGUIM3aLUM MOIIHOCTHU. 3HaYeHHe QYHKLHUHU MOXKeT ObITb MeHbllle
3HaueHus pyHkiuu F29
dyukuuu F31-F32 paeiicTByoT npu ¢pazoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpefensdeT MUHMMaJbHOE 3Ha4YeHHe KBaJpaTa HaNpPSKeHUs Ha Harpys3ke B peXHUMe
F31 | H.npenen U*U | crabunuszaniiu KBajJpaTa HanpsKeHUsA. 3HadyeHHe OQYHKIMU He MOMXET MPEBBICUTH
3HaueHue ¢yHKMU F32
OnpefensieT MakCMMa/lbHOe 3HauyeHMe KBaJpaT HaNpsXKeHUsl Ha Harpyske B pexuMme
F32 | B.nmpenen U*U | ctabuiu3anuu KBajpaTa HanpshkeHHUs. 3HaueHHWe QYHKLHUM He MOXKET ObITb MeHble
3HavyeHUs ¢yHKIuHU F31
@®yHKLMA BKIOYaeT UK OTKJI0YaeT TeCTUPOBaHHe Ha HaJlUuMe Harpy3Ku U BHYTpeHHee
KOPOTKO€e 3aMblKaHHWe TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHUe Hapnuce [losicHeHune
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOYEeHA 3almyTa OTK/IYEHa
QyHKIMSA BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”
F92 | koHTpoJsb a3 | 3HayeHue | Haamuch [losicHeHue
0 BKJIIOYEHA 3amyTa BKJIKOY€eHa
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| OTKJIIOYEHa

1 | 3amuTa OTK/IYeHa
3aluTa OT HEMCNIPAaBHOCTH B LIENU U3MEPEHUSI BBIXOJTHOTO HaNPs>KeHUsl
FO5S samuTa UBbIX 3Hauenue | Hagnuchb [TosicHeHue
0 BKJIIOYEHA 3amyTa BKJIKOYEHa
1 OTKJIIOYeHa 3amyTa OTKJIKYeHa
QyHKIYA BKAKYAET WK OTKAKYAeT 3aUMTy OT HECUMMETPHU TOKOB Harpy3Ku
3HaueHHe Hagnuchb [TosicHeHue
0 15% 3auuTa cpabaThlBaeT MPU HECUMMETPHUU TOKOB Ha 15%
F93 3amura 1 25 % 3amuTa cpabaThIBaeT MPU HECUMMETPHUU TOKOB Ha 25%
HECHM.
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJ/IFOUYEHA 3almuTa OTK/IYeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHUe Hagnucob ITosicHeHue
0 HeT 3HaueHUs Bcex MOpOTpaMMUpPyeMbIx GYHKIUA He
M3MeHseTcs
Bce nporpaMmupyemsble byHKIMHU NPUHUMAKOT
3aBO/JICKHE 3HAYeHHUs. ITH 3HAYEHUS] PABHBI:
OyHKIUSA 3aBo/jickoe OyHKIMA 3aBojckoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F20 UHom
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F98 | 3aBopg. HacTp. 6 3 26 5 cex
1 1 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 F91 0
F15 0% F92 0
Fl16 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, 3nayenus ot 0 10 247
OnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HaueHHe 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/C
7 57600 6uT/c
8 76800 6uT/cC
9 115200 6uTt/c
F102 kI paza A Omnpenensier K03GPUIMEHT Mepeaadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢paza B CUTHaJIa C JaTYMKa TOKAa U MOKA3aHHUsIMHU TOKA Ha JIMCIJIEE B COOTBETCTBYIOLIEN ¢asze.
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F104 kI ¢paza C Ha mnpeanpusTuyd HU3roTOBUTEJe OOBIYHO BBLICTABJEHO 3HadyeHHe 6ju3koe kK 1,00.
JlvamazoH 3HayeHui ot 0 1o 2,50

8. Ucnionib3oBaHMe BctpoeHHoro [IU/l-peryasTopa

Jna ucnosb3oBaHusa BcTpoeHHoro [IHM/l-perysnsaropa fJis pery/JiMpoBaHUs TeMIlepaTyphl
06beKTa He0O6X0AMMO BbIOpATb CUTrHaJ ynpasjeHHs 4.20 MA, JJid 4yero Hy»KHO yYCTaHOBUTb
3HayeHue o¢yHkHMU F2, paBHoe 4. B 3TOoM ciydae aHaznoroBblil BbixoaHOW curHaa [THU/-
peryJiATopa CTaHeT ynpaBJIATb BBIXOAHBIM HanpskeHrneM TPM.

Takxe Heo6x0aUMO MpoU3BeCTU KoHUrypupoBaHue [IN/[-peryssiTopa B COOTBETCTBUM C
IpUJIaraeMo TeXHU4eCKOM JJOKYMeHTaLueH.

9. UHauKanusa JaHHBIX HA JUCIIee

B Tabuine 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JIUCIJIEE JAHHbIE 1/ BCEX PEKUMOB.

Pexxum OTobpakaeMble JJTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=25%,

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

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

2-51 CTpOKa 3Ha4YeHHe QYHKLMU U KpaTKoe NOosiCHEHUe

1-4 cTpoka BesimumHa 3a/jal011ero CUruazna

2-1 CTpoKa OoTOOpaKalTCs MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHkuuu F9 u Temnepatypa paguaTtopa, Hanpumep, la=45
A, Ib=47 A, Ic = 46 A, Ua=200 B, Ub = 10 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OTob6pakaeMble Ha AuCIJIee NMapaMeTpbl NepUOJUYECKH MEHSIOTCH.

PaboTa Ny
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

10. Bo3MOKHbIe HEMCIIPABHOCTHU U CIOCOOBI UX YCTPAaHEHU S
Bo3Mo>kHble HeMCIPaBHOCTH U CIOCOOBI UX YCTPaHeHUs pUBeeHbl B Tabuue 10.1

Tab6siuna 10.1 Bo3MoKHbIe HEMCIIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

Haanuce Ha IlosscHeHUe
N Omu6Ku A
WHJMKaTope
Harpyska He noAK/04YeHa UM KOPOTKOEe 3aMblKaHUE BHYTPU TUPUCTODPA.
Bo3MoxHasa npu4YMHA JdencTBus
Harpy3ska He mnojk/w4YeHa WM | Y6eAUTbCA B NpaBUJIbHOM
HeT Harpy3KH Ui
Om1 K3 Tupncropal NO/IKJIIDUEHA HEBEPHO MOJAKJIFOYEHUU HAaTPY3KU

' HapyiieHre KOHTaKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE NOBEPXHOCTHU
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3a4YUCTHUTDb, BUHTOBbIE CO€JHWHEHHUA
MNOATAHYTb

O6pbIB MPOBOJIOB, OGPBIB BHYTPHU
Harpysku

[IpoBEpPHUTH 11€JI0CTHOCTbh MPOBOJIOB
Y Harpy3KH NyTeM “NPO3BOHKH”

KopoTkoe 3aMbikaHHe BHYTPH
TUPHCTOpA

“Ilpo3BOHUTL”  THPUCTOP npu
OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Ecnu Tupucrop “sBoHutca’ -
YCTPOWCTBO HEUCIIPABHO

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

YCcTpoHCTBO He 0GHAPYKHUBAET HaNpsi>KeHU e CETH

Bo3mo:KHas npuYnHa JenicTBUs
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUH
. N0/IaHO HalpsKeHHUd, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJKJIK0YEeHUS
C/IMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsKeHHE B CETU
6osbiie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MpPOBajJ  CUJIOBOTO  HaMNpPsDKEHUS
JUIMTENIbHOCTBhI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peTyasTopa
Om3 Hannpl;ﬁgguﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH TnepedjeT B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryasaTop BoijeT B pexuM ‘[oToBHOCTB” mocje mHoJayd KOMaHJbI
“Cton”
TeMnepaTypa oxsaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasg npu4MHaA JencTBus
Heucnpasen BEHTUJISATOP | Y6eauThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJIl031 OT MbLJIM U Mycopa
Ow4 neperpen!
PerynsTop pasMelieH B IJIOXO | Y6eAUTbCs, UYTO  TeMIlepaTypa
BEHTWIMPYEMOM WJH >KAapKOM | OKpYKalollero BO3/1yxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryadaTtop B Jpyroe  MecCTO,
NPUMEHUTh BHEIIHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [[pouucTUTh MeXILJIaTHbIE
HET CBSI3U MEX/Y
Owb iaTamu! JAPYT C APYTrOM JJaHHBIMU pa3beMBI, €C/IM OLIMOKA He hcye3aeT
— OTIIPaBUTh B PEMOHT
Harpy3ska He mnojk/myeHa WM | Y6eAUTHCS B IPABUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHN HAarPYy3KHU
HapyieHue KOHTaKTa [IpoBepUTH KOHTAKTHbIE
COeIJMHEHUS; TPU HEOOXOJUMOCTH
KOHTAaKTHbIEe IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbIE COeJIJUHEHUS
o6 HeCUMMeTpHs NOATSAHYTh
TOKOB! O6pbIB NPOBOJOB, 06PBIB BHYTPH | [IpoBEpUTH 11€/10CTHOCTb IPOBOJ,OB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUnbHBIN nucbananc | [loMmepuTh cCONpoOTUBIEHUS
CONPOTUBJIEHUM HAarpy3KH Harpysok
CunbHBIN fucbasadc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHSS HEUCIIPAaBHOCTb OTK/II0YXTH 3alLUTY UJIHA OTIIPABUTD
B PEMOHT
Ow?7 KopoTkoe KopoTkoe 3aMblkaHUe Ha BbixoJie | [IpO3BOHUTBH BBIXOJ PEryAsATOPa HA
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3aMbiKaHUe! peryJasTopa Ha/inuue MexxPpa3HoTro KOPOTKOro
3aMbIKaHUS ¥ 3aMbIKaHUS HAa 3eMJIKO
CnumkoM  OGoJiblliMe NYCKOBBIE | YBeJHWUYbTE BpeMs IJIABHOTO MMYCKa,
TOKH YMEHbUIMTE BbIXOJHOE
HalnpsKeHUe, BKJIIOUUTE PeXXUM
OrpaHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbIIHUTh BEIXOJAHOE
NpeBbIllIaeT HOMUHAJBLHBIA TOK | Halpsi>KeHHe PeryJsTopa;
ow10 Meperpyaka peryJasTopa B TeyeHUe | BKJIHUUTD PEKUM OTpaHUYEeHUS
JJINTEJNIbHOTO BpeMeH! TOKa; YBEJUYUTb CONPOTUBJIEHUE
HarpyskKHu
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
CucTtema ynpaBjeHus GUKCUPYET 3aBeJIOMO HEBEPHbIE TOKa3aHUs
Hanps>KeHud Ha JUCIiee
Bo3MoxHasA npu4MHaA JdencTtBus
HeBepHasd cxemMa HOAKJIOYEHHUs | Y6eJUTbCS B IPAaBUJIbHOCTH
Harpys3KH, 06pbIB HArPY3KHU MO/IKJIDUEHUST U OTCYTCTBUS
06pbIBa HArPy3KHU
TpebyeTcsa HacTpoilKa mokasaHUM | OTKJKYUTB 3auuTy PpyHKIMeln F95,
HanpsiKeHUs MPOU3BECTU NOACTPOUKY
ow13 HET U3MepeHUst peryJiMpoBOYHBIMU PE3UCTOPAMHU

UBbIx!

Ha 11aTe A6 B COOTBETCTBUHU C
nyHKToM 3.17 B)

OGpBIB B U3MEPUTEJbHOH IEIMH

Y6eauThbcs B MOJKII0UEHHOM
COCTOSIHUHY TPOBO/IOB, Pa3beMOB
HUKHeH 11aThl A6

Hapymenue KOHTaKTa
MEXIJIATHBIX Pa3beMOB MEXAY
m1atamMu A6 u A5

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PeryJsisiTop He BoCHpUHUMaeT koMaHAay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJsiTop

[IpoBepUTH MOCTyIJIEHHE KOMaH/bI
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eaUThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

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

[IpocMoTpeTh 3HavyeHHe QYHKIUH
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

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

Bo3MoxKHasg npu4MHA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTb U
yOpaBJeHUsT WJIA UX HEeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

MNOAKJIDYEHHE

1[enel ynpasJeHus

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

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYeHUe.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOT0 nepeMeHHOr0

pe3ucropa, BHYTpEHHSSA

HEHCIPaBHOCTh
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Perynsatop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs
HIPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJK/IIYeHa, HO Ha BbIXOJEe
Halps>KeHUs] HeT

HeT omm60k Bo3MoxHag npu4yMHa JencTtBus
HeucnpaBHBI TUPHUCTOPHI [IpoBeputh WCIIPaBHOCTb
THPUCTOPOB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Ha nHAMKaTOpe HeT HaANMCeH, CBETOUOAbI HE TOPAT
Bo3MoxHasA npu4YMHaA JencTtBus
He n1nogaHo Bchnomorare/JibHOe | BKAKOYUTB aBTOMaT QF2,
nutanue 220 B MPOBEPUTh HaIW4YUe HaNpsIKEeHUs
HeT omu6ok
220 B Ha koHTaKTax aBToMaTta QF2
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
oTKJoYeHue”
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
MH/MKaTope OOGHOBJAITCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3MoxKHasg npu4MHaA JencTBus

BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociusiorpadpom

COIEPXKUT MHOTO noMex; | HaIMYKe TOMeX U IMpPOBAJIOB B
HeT omn6ok nepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HalpsKeHUU.

NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/abHOe NMUTaHUE

BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT APyroi JMHUU

o6opyaoBaHus (

3JIEKTPOJABUTaTeNel, CBapOYHBIX

annapaTtos)

BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

HeT omu60ok

[Ipy mojavye HamNpsiKEHHUs Ha PETryJATOP HA HAarpyske MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaH1a “Pa6oTa” He 1olaHa, peryJisiTOp HAXOAUTCS B
pexxuMe “I'oToBHOCTB”

Bo3mo:KHasi npyuYnHa JenicTBUs

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
THUPUCTOPA

HeT omin60ok

HeBepHoe NOJK/IIYEHNE | YOe uTcs B MpaBUJbHOCTHU
Harpy3kKu MOJIKJIIOUEHUS] HATPY3KHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[Ipu paboTe peryJisTopa Bbikio4yaeTcsd apToMaT QF1
Bo3MoxHasA npu4MHaA JencTtBus
HakaTa KHomKa «”ABapuiiHoe OTXaTb KHONKY «”ABapuiiHOE
OTKJIlOUeHue” OTKJIIoUeHue”

CauiKoM 6OJbIION TOK HAarpy3KU | Y6eAUTech, 4YTO TOK Harpyskd He
npeBbIlIaeT HOMHUHAJBHBIA  TOK
JIAHHOU MOJIeJIU peryJsiTopa.

CauimkoM 60sb1I0M NMyckoBoM Tok | Eciu BO3HHUKAIOT 6ospLIME

Harpy3ku IyCKOBBbIE TOKH, yBeJUYbTE BpeMs
IJIABHOTO NyCcKa,  yMeHbLIUTe
HayaJbHOe 3aJlaHhe BBIXOJHOTO
HalnpshKeHus

KopoTkoe 3aMblkaHUe Ha BbixoZie | “[Ipo3BoHUTE” BBIXOJ pery/asTopa

HewucrpaBHOCTb aBTOMaTa 3aMeHUTb aBTOMAT
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11. TexHu4ecKoe 06C/IyKUBaHUE

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

A) KOHTPOJIb KpelJieHUsl peryasTopa

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

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

12 MapkupoBKa peryJaTopa

12.1 Ha kaxaplil peryiiTop HaHOCSTCS:
A) Ha3BaHUe peryasaTopa;
B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alIUTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) roa usrotoBJieHus.
13 YnakoBka 6/10Ka

13.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY U/ iepeBAHHBIN ALIUK.
14 TpaHcnnopTHpOBaHMe U XpaHEeHUeE

14.1 PerynsATop XpaHHWTb B 3aKpBIThbIX IOMELIEHUSX B KapTOHHBIX KOpPOOKax WJIH
JlepeBSIHHBIX AIUKAX [PU CIeAYIOLUUX YCAOBUSIX:

A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3ayx B moMelleHUH He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJ0oYel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

14.2 PerysnsaTop B ynakOBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3yxa He 6osiee 95 % npu Temnepatype 35 C.

14.3 TpaHcnopTHpoOBaHHWe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

15 KoMILIEKTHOCTD

TPM-3-C-ITUJI10-3T-A oo e 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1 wr.
|1 =00 1 (0] s PP TRPRP 1 wr.
KUTHOUM ..ot e e e e e e 2 T

16 T'apaHTHiiHbIE 06513aTE/JIbCTBA
16.1 l'apaHTHUIHBINA CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJIIOJEeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTAXa.
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16.2 B ciay4yae BbIXOJA peryasaTopa U3 CTPOos B TedeHHWEe TapaHTUHMHOIO CpoOKa IMpH
COOJIIZIEHUH T0JIb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PEMOHT UJIU 3aMeHY.

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

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEeHUAX YCTPOUCTBA 10 BUHE NOTPEOUTENA.

e Ha npegoxpanurenu.

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

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opysoBaHHe UM €r0 KOMILIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HAapyLIEeHUU
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

16.4 PeMOHT U CcepBUC, B TOM 4YHCJ€e FapaHTUHUHBIM OCYLIEeCTBJISAETCA Ha NpeANpUATHU
WU3TrOTOBUTEJIA.

16.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUMHOTO PEMOHTA MPOAYKIIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: 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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IIpunoxxenune 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-3-C-TIMJ110-3T-A-40 | 360 | 390 | 414 | 560 | 525 | 174 BoJsiTel M8 16
TPM-3-C-TINJ10-3T-A-80 | 360 | 390 | 414 | 560 | 525 | 174 Bostel M8 18
TPM-3-C-TINA10-3T-A-125 | 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 25
TPM-3-C-TINJ10-3T-A-160 | 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 27
TPM-3-C-IIN/J110-3T-A-200 | 560 | 602 | 638 | 840 | 790 | 194 | Boatbt M12 35
TPM-3-C-TIMJ110-3T-A-250 | 560 | 602 | 638 | 840 | 790 | 194 | Boatbt M12 38
TPM-3-C-TIMJ10-3T-A-315 | 660 | 702 | 738 | 940 | 890 | 222 | Boatbt M12 43
TPM-3-C-TINJ10-3T-A-400 | 760 | 802 | 838 | 1000 | 950 | 222 | Bosartet M12 55

TPM-3-C-IINJ10-3T-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoJartet M12 63
TPM-3-C-[IMJ10-3T-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbt M12 68
TPM-3-C-[IMJ10-3T-A-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatst M12 76
TPM-3-C-1IM1/110-3T-A-1000 HanoJsibHbl# ikad 1600x800x400 120
TPM-3-C-IIMJ10-3T-A-1250 HanoJsibHbl# mkadp 1600x800x400 130
TPM-3-C-11M/110-3T-A-1600 HanoJsibHbl# mkad 1800x800x400 140
TPM-3-C-11M/110-3T-A-2000 10 3aMpocy
TPM-3-C-[IM10-3T-A-2500 10 3aMpocy
TPM-3-C-11M1/110-3T-A-3000 10 3aMpocy

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31



