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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, HUMeHyeMoro pajsee 1no Tekcty “TPM-3-C-IIMA10-3T”, “peryasaTop” 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-ITIWJ10-3T

KosinuectBo ¢as 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpaBjaeHue pazamu CoBMeCcTHOe

Cxema IMNOAKJ/IDYEHHUA HATPY3KHU

o«

“3Be3na“, “TpeyrojbHUK”

Hannuwue BBOJHOI'O aBTOMATHU4Y€CKOI'o
BBIKJ/IKOYATEJIA

Het

Hasnn4yre KHONKHU aBapm‘/iHoro OTKJIOYEHUA

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.UP
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) TupuctopHbie MoayaH( 3 LITYKH);

B) paguaTop oxsaxJeHus;

B) muiaThl cUCTeMbI YIIpaBJIeHUS];

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIEN CETH;
) xkneMMHas kosioaka XT2 /i1l NOAK/II0OYEHUS LieNlell Harpy3Ky;
E) aBTOMaTHuyeckui BbikIto4YaTeab QF1;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJieMMa 3a3eMJIeHHs.

B kayecTBe peryJiMpyloLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTCA TPU THUPUCTOPHBIX
MOAYJIS, KaXJbld W3 KOTOPBIX COAEPXKUT IO JABA THUPUCTOPA, COEJAUHEHHBIX MO BCTPEYHO-
napaJsiiesibHOM cxeMme. Ha jinijeBoM nmaHes v pa3MelleHbl 3JieMeHThl UHUKAIUU U yIIpaBJIeHH .
BHemHWe mnpoBoJa M Kabeau A TNOAK/IOYEHUs HANpsKEeHUsl CeTH, Harpy3kud U Leneu
yOpaBJieHUs] BBOJAATCA B IIKad ¢ HWKHEH CTOpoHbL llenmu ympaBsieHUsT M CUTHAJIU3AIUU
NOJKJ/II0YAITCA K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJeHHUS.
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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 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoauopn “Paborta”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

HNHAWKATOP

OTobpaxaeT
IpPOrpaMMHUpPYyeEMBIX YCTABOK

TeKyllyde JlaHHble, peXUM pabOThl, 3HAYeHUS

[lepeMeHHBIN pe3UCTOP

“YupaBsienue”

YnpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYYHOM pexXuMe

Tym6usep “PaboTa”

Jlig nojgauu kKoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

Kromia "®" 3HaYeHUs
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI

KHomnka “ABapuiiHoe

OTKJIIOYeHue”

ﬂ.}lﬂ HeMeOJIEHHOT O
BO3HHWKHOBEHHWH aBapHﬁHOﬁ CUTYalHUH.

CHATHUA BBIXOJHOI'O HAIPpAXEHHUA IPHU

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

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 A J1s1 moAK/II04YeHHUs CeTH

XT1 2 B JlJ1s moAK/II04eHUsI ceTH

XT1 3 C JlJ1s1 noAK/II04eHUs CeTH

XT2 1 LA Jlnsi coefHEHMS C HArPY3KOH

XT2 2 LB Jlnsi coefHEHMS C HArPY3KOH

XT2 3 LC 51 coefiHEHUd C HArpy3KOU

X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa

X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B

X1 3 lynp st momauu aHasioroBoro curtana 0(4)..20 MmA

X1 4 Rymp Jns noAK/I04YeHNS CpeJHEr0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND 0611 /15 aHAJIOTOBOTO CUTHAJIa yIIpaBJeHHUs

X1 6 Ay Jl1d moja4y CUrHasia AYMCTaHIIMOHHOIO YIIpaBJIeHUs

X1 7 GND O6mun

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-10
IpOrpaMMHUpPyeMOro peJe

O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJje

X4 2 p1

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

X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO

IporpaMMHpyeMOro peJse
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O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYyeMOTOo peJie
X4 > P2
X4 6 H3 P2 HopMasbHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHUPYyeMOro
pese
X4 7 HP P3 HopMa/ibHO-pa3OMKHYTbIH KOHTAKT 3-TO
IpPOrpaMMHUpYyeMOTro peJie
O6mui | O6IMKA KOHTAKT 3-ro MPOrpaMMUPYyeMOro peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHO-BaMKHYTbII/I KOHTAKT 3-T0 IpOrpaMMUPyeMOTo

3.5 CxeMa coeJMHEeHUS HAarPY3KHU.
Harpyska MoxeT 6bITh NOJKJII0UEHA IO CXeMaM “3Be3/1a” WU “TPeyroJibHUK”.

[Ipy coepuHeHMM moO cxeMe “3Be3J@” MaKCHMaJibHble HaNpsDKeHWS Ha HaArpy304HBIX
conpoTuByeHusx Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbl pa3HbIM HalpsKeHUAM TpexdasHOH
cetu( HoMmuHazsbHO 220 B), a mpu coefWHEeHUM 0O CXeMe “TPEYrojibHUK - JIMHEWHBIM
HanpspkeHUssM( HoMuHaJbHO 380 B).

[logkyioueHMe HArpy3oK K peryJyisiTopy NpOU3BOAUTCS B COOTBETCTBUU CO CXEMaMH M3
NpUJIOKeHHUA A.

3.6 Boibop crnocoba nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, UJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAkHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHS] OCYLeCTBJISETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

Takxe koman/bl “"PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTepdelicy RS-485, ecnu
F1=2.

3.7 Br160op 3a/1at0111ero CUrHasaa

YnpaBasAiTb YpOBHEM BbIXOJHOTO HAMPSDKEHUS] PEryJasaTopa MOXHO MECTHO WU
JUCTAHIIMOHHO. MeCTHO MOXXHO yIIpaBJIATh:

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

B) BCTpOeHHbIM IepeMeHHbIM pe3UucTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IMepeMeHHOro
pesucTopa B noJsioxkeHuu “MunH” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) ctaHzapTHbIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

[') BHeUIHU epeMeHHbIN pe3ucTop conpoTuBaeHueM 1..10 kOm.

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npusoxxeHe A) u Tabauueir 3.3. BbIOOp HCNOJIb3yeMOTro CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hanpumep U3=50%, P3=25%. B pexume
CTabU/IM3alMU TOKA CUTHaJ/ 3a/laHusl 0TOOpaXkaeTcsl B aMIepax, Hanpumep [3=28 A, B pexume
CTabW/IM3allMM HaNpsDKEHUsT — B BoJbTaX, Hampumep, U3=150 B, B pexxume cTabuausanuu
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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.
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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 UBbix
100%
Max b — — — — — —
T . — S
T
0 18
Tryck TexHONorM4eckrin unKn Tebikn
100% — — — — — — —
CurHan sanaHws
T
0 g
Komanpga ""PaboTta”
T
0 -

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

[Tocne mopayr koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HaMpsKeHUeE
IIJIABHO yBeJIMYMBAETCA OT MMHUMAJIBHOrO 3HaYeHUsA Min [0 3aJlaHHOTO yPOBHA. JTOT Y4acTOK
Ha3bIBaeTCA IVIaBHbIM MYCKOM. Jlajiee BBIXOJHOE HalpsKeHHWe U3MEHsSeTCAd B COOTBETCTBUH C
CUTHAJIOM 33JlaHuA B [Uamna3oHe MexJy 3HadeHUdaMd Min u Max, a 3areM nocjie nogadu
KoMaH/pb! “CTon”, BBIXOZHOE HalpsKeHUe MJIaBHO YMeHbIaeTcsl B Te4eHHe BpeMeHU TBBIKJ 10
MUHUMAaJIbHOT'O YPOBHSI( [JIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06ecTOYHMBAETCH.

3.11.1 [InaBHBIA NYCK U MJIABHOE BbIKJIKYEHUE
[lpyuMeHeHUe QYHKUUK MJIaBHOTO NMyCKAa W BBIKJIIOYEHUS MO3BOJISIOT MPeJOTBPATUTH

CKauK{ HalpshKeHUs CeTH, 00YyC/0BJeHHble Pe3KUM HabpocoM M COPOCOM HarpyskH, a TaKxkKe
YMEHBIIUTD MyCKOBble TOKWU. BpeMeHa my1aBHOro0 MycKa M BbIK/JIIOYEHUS 33/Jal0TCs B IpejiesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkyui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kayecTBe peryJiMpyeMoro napaMmeTpa MOXKHO MPOrpaMMHO BbIOpaTh HanpsikeHue U Uu
MouHocTb P. Eciu B KadecTBe BBIXOJHOI'O IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEMCTByIOllee 3HAuYeHUEe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaMy
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHUE CEeTH CHMHYCOMJA/IbHO, Harpy3ka JMHeHMHass U UMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJisseMass B Harpy3ke, HeJHWHENHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJNy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 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 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) 3amMTa OT KOPOTKOTO 3aMbIKaHUS PETYJISATOPA SABJSETCH 3JEKTPOHHAA. JJIEeKTPOHHAs
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKU MUKPOIMPOLLECCOPOM CUTHAIOB, NOCTYMAOLIAX
OT ZJaTYMKOB TOKa. [Ipy npeBbillIeHUY MTHOBEHHOT'0 TOKAa 3HaYeHHUs 3*IHOM MpOUCXOAUT CHATHE
yOpaBJSOLMX HMIYJbCOB C THPUCTOPOB, a Ha JHCIlJiee OTOOpaXkaeTCs COOTBETCTBYIOLEe
COOOIIeHHE.

B) 3amMTa OT 1neperpy3kd THPUCTOPOB TMpeJiHA3HAuYeHa /sl COXpaHEHUs
pPaboTOCOCOOHOCTU THPUCTOPOB NpPU [JUTEJbHOW Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMHMHAJ/IbHOE 3HAaueHHe ToKa perysaTopa. MUKpompoleccop HempepbiBHO HU3MepsieT TOKHU
Harpy3Ky U HaKalJIMBaeT 3HayeHUe BpeMsi-TOKOBOI'0 MHTerpaja U CpaBHHUBAET €ro C yCTaBKOH,
IpU MPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPABJEHUsI C TAPUCTOPOB U OTOOpaKaeT Ha
Jucriee coobluieHue. PaboTa perysissiTopa 6JI0KMpyeTcs Ha 3 MUHYTBI, 10CJIe Yero OH NepexofuT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3ouyHas cnoco6HoCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

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

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

- cpeaHe apudmetrudeckuid Tok ¢as Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHHAJIBHOTO
TOKa [ HOM peryisaTopa;

- OJIUH WJIK 60Jiee TOKOB Harpysku oTJindaeTcs oT Icp 6osiee yeMm Ha 15%, 25%, 35% wiu
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU F93) B TeueHue BpeMeHHU 5-15 ceKyH[.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 00yC/IOBJIeHA OBPEXKAEHUSAMU B Harpy3Ke,
HanpuMep, neperopanuemM TIHoB, 06pbIBOM HAarpy304HbIX MPOBOOB U T.II.

/1) KoHTposib NOAK/IIOYEHUS HArpy3KM U TECTUPOBAHUE THUPUCTOPOB HAa BHYTpPEeHHee
KOPOTKOE 3aMblKaHHE OCYUIeCTBJSETCS CHCTEMOM ympaBJjieHUsI B pexrMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHas 3alllMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYeHa
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HamNpsDKEHUS CUJIOBOWM CETH OCYIIECTBJISIETCS 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTbhiBaeT B CAydyae OTCYTCTBUS OJHOM WM HECKOJbKMX $a3 WM B Cjlydae X
“cniunanuga”. 3alyMTa MOXET ObITh BKJIIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHPOBAHUSA
¢yukiuu FO92( cMm. nyHKT 7).

) samura oT BHyTpeHHed HeucnpaBHocTu “Om5 HeT cBsA3u Mexay maatamu”
bUKCcUpyeTCs MPU OTCYTCTBUU OOMeHa JAaHHBIMU MeX[y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOUCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3aU[MTa OT HEUCIPABHOCTH L€ U3MepeHHUs] HaNpsi?KeHHUsI CpabaThIBaeT, eC/IM CUCTEMA
yIpaBJieHUs] U3MepsieT 3aBeJJOMO HeBepHbIe 3HAaUYeHHS BbIXOJHOT'0 HANPsKEHU . 3al[UTa MOXKET
OBbITh OTKJII0YeHa ¢yHKIMed FO5( cM. myHKT 7).
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3.17 Hactpouku

B peryssTope npeaycMoTpeHa BO3MOXKHOCTb HACTPOMKHU:

A) /lna usMeHeHMe nopora cpabaTbIBaHUS 3alUThl OT KOPOTKOTO 3aMbIKaHUSA B BepxHeH
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHUd Jja  kamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeJIprUATUH U3TOTOBUTEJIE YCTAHOBJIEH NOPOT cpabaThIBaHUA MO aMIJIUTY/e 0KoJIo 2,5-3*IH,
rae |H - HOMUHaJIBHBIN TOK peryJisiTopa. B sieBoM BepXHeM yTJy 3TOU ke MJIaTbl UMEIOTCS JIBE
KoHTposibHble Toukd “K3”. HampsikeHue, u3MepeHHOe MeXJy 3THMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYTOMY /KaMIlepoM. JTO HaNpsDKEHUE OINpefessieT
TOK cpabaTbiBaHMsA 3alUThl 0 K3. BesinunHa Toka cpabaTbiBaHMS NPSMO-NPONOPLUOHAIBHO
HanpsDKEHUI0 3TOM  ycTaBKU. [lpy  Heo6XOJMMOCTHM  YBEJHWYUTb YyBCTBUTEJbHOCTH
cpabaTblBaHUS HYXXHO 3TO HampsihKeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HanpskeHHUe ycTaBKU K3 yBeIMUUTB.

[IpuHUMas pelieHHEe 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKH 3aIUThl OT KOPOTKOTO
3aMbIKaHUs, cJIelyeT IPUHUMATb BO BHUMaHHeE:

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

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOH
3aBOJICKOM HACTpOIKe 3alluMThl, MOTOMYy YTO 3allUTa CpabaThiBaeT MO aMILIUTYyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywlLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYJHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTH K BBIXOJY THPUCTOPOB U3 CTPOS — BeJb OHHU JOMYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HayeHHe MTHOBEHHOrO TOKa, a 3aBOJiCKasd HAcTpoWKa Kak pas3
npeJlycMaTprBaeT cpabaTbIBaHHE 3aLIUTHI JIJIsI HENPEBBIIIEHHS 3TOTO NPe/e/bHO-0NyCTUMOTO
3HauyeHUs. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIAaTHOM rapaHTUHWHOM
00CIY>KMBaHUHU.

b) llokasaHus JaTyMKa ToKa. B ciydae, eciiv TOK, U3MepeHHbIA GpaKTUUYECKH, PACXOJAUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha JHCIJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/ MOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasa A”, F103 "KkI ¢asa B”, F104 "kI ¢pasza C”. [lokazaHusA TOoka Ha
JIUCIJIee U3MEHSIIOTCS MPSIMO-MPONOPLMOHATIbHBI U3MEHEHUIO 3TUX KO3QPHUIIMEHTOB.

[IlpyuHuMas pelieHue o0 MOACTPOIKe NMOKAa3aHUM TOKa, cle/lyeT UMEeTh B BUJY CleJyIolUe
dbaKTopBhI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHYl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTOpa, OKa3aHUA
JlaTYUKOB TOKA MOTYT ObITh HEJOCTOBEPHBbI WJM BOOOILE HYyJ€BbIMH, HO 3TO He TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUN TOKA, TOKAa3aHUs BXOAAT B HOPMY;

- JUIS HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlHd, CIOCOOHble U3MepsATh
CpelHeKBaJ[paTUYHOe 3HaYeHUe ToKa. Ha Takux kjemax goJikHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” uau “Appa”;

- HACTPOMKY NOKa3aHUM JATYMKOB TOKA ONTUMAJIbHO MPOMU3BOAUTH NPU TOKe paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaATopa;

- OTKJIOHEHME NOKa3aHUU OT AelCTBUTENbHBIX 60Jiee yueM Ha 10-15%, BEpOSTHO, TOBOPUT
0 HAJIMYMU BHYTPEHHUX MTOBPEXJAEHUU, BO3MOKHO, TPEOYEeTCSA PEMOHT;

- HeBepHasl HAaCTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aAlUT OT
neperpy3skd HWJM KOPOTKOrO0 3aMblKaHUs - JIMOO CJMUIIKOM 4YacToe U HeoOOCHOBaHHOE
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cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
06CIY>KMBaHUHU.

[Ipy npoBeseHHMM omnepauud NOACTPOMKM IOKa3aHUW Ha JHUCIJIee PEeKOMeHAyeTcs
bUKCHpPOBaTh PeryJUupyeMyto BeJJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
HaHeJu yIpaBJeHuUs.

B) HacTpoiika noka3aHui Hanps»KeHUs Ha JUCIJiee. 3a U3MepeHHe HalpsXKeHHsI OTBeYaeT
miata A6( camast HUKHASA). C JIeBOM 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( cooTBeTcTByOT Pazam A, B u C) macuitabupywouive ko3dpPuiMeHT nepesadu OT
M3MepHUTEeJbHOU MJIAThl K NOKa3aHUAM JUcIIesl. Pe3ucTopbl MOTYT ObITh TPYAHO AOCTYIHBI U3-
3a Kr'yTa MNPOBO/IOB.

11 noACTPOMKY NOKa3aHUM Ha JUCIJIee HE06X0UMO OTKJIKYHUTD 3alUTy pyHKLMel FIO5,
nojaTh KoMmaHAy “Pa6oTa”, BbICTAaBUB HyJieBoe 3aJaHue. 3adpuKcupoBaThb KHomkou ~@”
VHTEPECYIOIIYI0 BEJIMUYUHY Ha JUCIJee. YOeAUThCS, YTO Ha MOJK/JIIYEHHON Harpyske HyJieBoe
HanpsbKeHUe U JoOUThCS MOKa3aHUM HyJsl Ha JUcIliee NIOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasee noJHATH BbIXOAHOe HanpsikeHue 10 60-80% oT MakcMMaJIbHOTO M pe3ucTopoM R7-
R9 oTperysiupoBaTh NOKa3aHUS Ha JuUcIljiee, JOOUBIIMCH COBIMAJEHUS C JAeHCTBUTEJIbHBIM
3HayeHUeM. HM3MepsATb HanpspkeHHEe HeOoO6XO0JAUMO MNpUOOpoM, 006J1aJaloUIUM CIOCOOHOCTHIO
u3MepsaTh cpegHekBajpaTudyHoe 3HaueHue(TRUE RMS). Ilocine 3aBeplieHUsi HACTPOUKHU
peKOMeH/IyeTcsl BKJIIOUUTD 3a1UTy pyHkiuei FO5.

3.18 YnpaBsienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsaTop npejycMaTpuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJjiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X04UMOCTb HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu mepBoHaua/lbHOM MOCTaBKe IJlaTa He Oblla 3aKa3aH, TO €€ MOXHO [OKYIHUTb
OT/IEJIbHO.

st ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTDb 3HaYEHHUE a/ipeca YCTPorcTBa B MHGOpPMAIMOHHOM ceTH pyHKLMel FI9;

B) YcTaHOBUTBH 3HaUeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) [Ipu HE06XOJUMOCTH MoAAaBaTh KoMaHAy “PaboTa” ¥ U3MeHAThb 3HAYEeHHEe 3a/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHus o¢yHkuul F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpobHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEISA.

3.19 Hcnosib30BaHUEe KHONKHU “ABaprilHOe OTKIOYeHHE”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” M03BOJIsSIeT CHATb HAalNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpo30M XKHM3HU NepCcoHasia UK NopYerd UMYLeCTBa.

KHomnka uMeeT PpUKCALUIO CBOETO MOJIOXKEHHS.

[Ipy HaXXaTUX 3TOM KHOMKHU pa3pblBaeTcs Liellb BCIOMOTATeJbHOTO MUTAaHHUS, NPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMITYJIbChI yIIPpaBJeHUsl HA TUPUCTOPHI HE MOAA0TCS.

3.20 Ucnosnb3osanue [TU/I-peryadaropa
Jis1 ynpaBJieHUs1 TAPUCTOPHBIM perysTopoM ot [IU/[-perysisitTopa Heo6X0AKMMO BbIOpPATh
curHaJs ynpasJieHus 4..20 MA, a1 yero npucBouTh QyHK MU F2 3HaueHue 4.
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BHyTpy wmkada npousBeZileHO YaCTUYHOE paACK/IOYeHHe LeNneld NMUTAHWA U yIpaBJeHUs
[IU/l-perynaTopa corjiacHO cxeMe, MpUBEJEeHHOM B NpuUJoXeHUU b. JlaTyuk TemnepaTypsl U
nenu curHaiausauuu [IHW/l-peryasTopa noTpebrTesb pack/aryaeT CaMOCTOSITENbHO COTJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallMy, KOTOpOe BXOAUT B KOMIIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYET JAeWHCTBYWOIIUM TpeboBaHusaAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTaHOBOK
norpe6uteseii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl perysjsaTopa HCIOJb3yeTCs ONacHOoe [ >KU3HM HampsokeHue. [lpu
YCTAaHOBKE peryJ/iiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy?>KMBAaHUHM HEOOXOIUMO OTKJ/IIOYUTD PETY/ISTOP U MOAKII0YaeMble yCTPOUCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZlaHve BJIaTM HAa KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE PEry/sATOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
aTMocdepe KUCJIOT, Liei0uel, Macesa U T. 1.

4.4 TloaxksirovyeHHUe, PeryJupoBKa U TexXHUYecKoe OOCIAy>KHBaHHe peryJssiTopa [Jd0JDKHBI
NPOU3BOJUTHCS TOJIbKO KBAIMQUIMPOBAHHBIMHU CIEIUAJMCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/ICTBO IO 3KCIIJIyaTalUH.

4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJIIAATh
TpeboBaHUus «[IpaBHU/ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 Jlns 3alUThI 06CAy>KHMBAIOILET0 IIepCOHA/Ia PEryasTOP JOJXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCII0Jb30BaH KaK pa3beJUHUTEb LIeNN UK U30JMpylolee
YCTPOUCTBO.

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0OX04UMO MOAK/IKYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTcs paboTa yCTpOWCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpoBOXKJAeTCs BbljeseHHeM Temsa. [l nmpeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa Heo06X04MMO:

A) ycTaHaBIMBaTh PeryJasaTOpP Ha HETOPIOYYI0 NOBEPXHOCTh;

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

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.
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5. MoHTaX Ha 0G'bEKTe.
5.1 CieayeT yCTaHOBUTD PEry/sATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTDb PEryJSATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IlpokJyiafblBalOTCSl IMHUU CBSI3HW, Ipe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTDb UJIK ONPECcCcOBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

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

5.5 TlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBeseHHBbIM B [IpusioxkeHuu A.

5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBOoe BK/IIOUEHME.

6.1 [lepe1 nepBbIM BK/IIOYEHUEM HEOOXO/JMMO BbIIIOJHUTD CJeAYIOlIMe 1eUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TECTOBOW HAarpy3KU PeKOMeHAyeTcCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH0OUYEHHOW HArpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MNPaBUJIbHOW WU
HeNpaBUJIbHOU paboTe peryasTopa.

B)ybenuTbcs B NMPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUsS W yNpaBJeHus,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mopaTh HampspkeHHe Ha PeryJisTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHelN MaHe u
mkada [0/KHbI KPaTKOBPEMEHHO 3aropeThcsl M MOracHyTh, Ha Aucijee B TeueHue 10 ceKyHJ
JIOJDKHA OTOOPa3UThCA HAAINKCh TEKYIEeH MOJeNU PeryysiTopa U BKIAKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0TOOpPa3sUThCs HaANuCh ‘['OTOBHOCTB” M TeKylllee 3HAaYEeHHE
CWMTHaJsia 3ajaHusi( HanmpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe U NporpaMMHpPOBaAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOWKU: IMojadya KomaHJbl “PaboTra”
OCYI[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJ M, BbIXO/HOE HaNpsi>KEHUE PEryJIUPYeTCs
$a30BbIM METO/IOM, CHTHaJl 3aJaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3UCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsioxkeHHe “Bka” W NPOKpyTUTE pPYydKy IepeMeHHOTro
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pe3ucTopa OT OJHOrO0 KpaWHero NOJIOKeHUd [0 Jpyroro. Yoenurecb HpU 3TOM, UYTO Ha
NOJK/IIOYEHHOW Harpy3ke( JlaMnax Haka/MBaHUsA) U3MeHsSeTCsl HalpshKeHWe B Ipejesax OT
HYJIS1 10 TIOJIHOTO CETEeBOrO0.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXHUMe
“IIporpammMupoBaHue”. YTOObl BOWTU B 3TOT pPEXHUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “I[lporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKHU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

7.2 Be160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMme “IIporpaMMupoBaHue” 0CyIIeCTBISETCS Nepexo OT
OZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKIUHY, HAlpUMeD:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jis1 Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MO>KHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJMUKATOpPa UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAaHUTCS,
B UeM JIerko y6eAuThCs,, HOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUH, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmupyeMblie GYHKIMU peryJisiTopa epedyucseHbl B Tabaule 7.1.
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Ta6sinna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH- | Haanuce Ha OnucaHue
Kiysi | HMHAMKaTOpe
dyuknuu F1-F8 aABasi10TCA 061IMMM AJ151 BCEX PEXXMMOB
Onpenensier cnoco6 ynpaBjeHUs: KoMaHJa “‘Pabora” mnopaeTcad MeCTHO WU
JIUCTAHIIMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 cr0co6 ymp. 0 TyMBuep Komana "‘l?a60Ta"”noaaeTc;1 nepellz:o,aoz\’/[ PYKOSITKH
TyMOJiepa “PaboTa” B mosiokeHue “BkJ
Komanga “Pa6oTa” mojaeTcs myTeM 3aMbIKaHHUs KJIeMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOH K0JI0AKU X1 nJ1aThl yripaBJieHUsI
2 modbus KoMmanjia “PaboTa” mosaetcs no unrepdeiicy RS-485
OnpejiesisieT cUrHaJI yopaBJieHUs] BBIXOAHBIM HaNpPsi)KeHUEM
3HavyeHUe Haganucek IlosicHeHue
CurHas 3aaHUs] U3MEHSAETCS HaXKaTHeM KHOMOK “>" U

0 KHOIIKU = ““ »

HaxkaTue “>” yBesIMYMBaEeT BbIXOJJHOE HANPsHXKEHUE

HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshKeHHE

CurHan 3aZjlaHusi HM3MEHSIETCS MOBOPOTOM PYy4YKH

MepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMIEeBOM

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

F2 CUTHaJ ymp. MHHHMaJIbHOW BeJIMYMHEe 3a/laHusd, oJioxkeHHue “Makc”

- MaKCHMaJIbHOU BeJIMUMHE 33/JaHHUSI.

CurHaJs 3aJlaHus MOJIaeTCd BHENIHUM 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 BHEIIL. PE3UCTOP | PE3UCTOPOM. PekomeHiyeMoe 3HaueHHe
CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlanus nojiaercs no uarepdericy RS-485
OmnpefiesisieT MOBeJeHUE PETYJIITOpPA IMOC/Ae MPONAKU HaNpPSPKeHHUs] CUJIOBOW CeTH WJIU
BCIIOMOTaTeJIbHOTO HanpsbKeHUs B pexxuMe “PaboTa”
3HayeHHe Hagnuchb [TosicHeHue
Eciv mnpoBasn HanpspkeHUs [JWJICS MeHee 2 CeK -
BBIXOJIHOE HAIpsHKEHWE CKAayKOM BO3BpallaeTcsd Ha

0 BKJIFOUEHO peXHUH yPOBEHb.

Eciv mpoBan HampspkeHus ajauicad GoJsiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT aBTOMATHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciyv mpoBan HanpspkeHUs] [JWJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWEe CKAaykoM BO3BpallaeTcsd Ha
NpeXHUH ypOBEHb.

1 OTKJIIOYEHO Ecnv mpoBas HamnpspkeHUs1 AJuiicsa 6Gosiee 2 ceKk -
aBTOMAaTHYECKUH Mepe3anycKk He MNPOUCXOAUT; UYTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro MporpaMMHUPyeMOro peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI
F4 1-e pene 1 curnan TOTOB E:pa6aTbIBaHI;Ie peJie IPOUCXOAUT NPU IePeXoie B peXUM
['0TOBHOCTB
9 cvrnan PABOTA Eg):?j;;{]?.aﬂne peJie MPOUCXOJUT MPHU NEPEXOJE B PEKUM
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CpabaTbIBaHHUeE peJie IPOUCXOJUT NPU NEPEXOJIE B PEXKUM

3 curdaja ABAPUS | )
ABapus
OnpepesisieT ycjioBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOr0 peJsie
3HavyeHUe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJie HeaKTHMBHO BO BCEX PEeXXHMaX pabOThI
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
1 curHaa 'OTOB | . P , p p A p pexo/ie B p
F5 2-e pese ['0TOBHOCTB
CpabaTbIBaHUE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
2 curHaia PABOTA | P » p p A p PexoAe B p
Pa6oTa
Cpab6aTbIBaHUe peJie MPOUCXOAUT MPH MePEX0o/ie B PEIKUM
3 curnan ABAPUA | P . peJie ip /T [IPH TIEPEXOAE B P
ABapus
OnpepensieT ycioBUe cpabaThiBaHUs 3-T0 NPOrpaMMUPYEMOro peJse
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJie HeaKTMBHO BO BCEX PEXHMaX pabOThI
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePeEXo/ie B PEIKUM
1 curHaa 'OTOB | . P ’ p p A p pexoAe B p
Fé6 3-e pesie ['0TOBHOCTB
CpabaTbIBaHUE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
2 curnan PABOTA | [ D2>aTh! peetip AT P IEPEXOAE B P
Pa6oTa
Cpab6aTbIBaHUe peJie MPOUCXOAUT MPH MePEX0ie B PEIKUM
3 curHaa ABAPUS | P ” P p A P PEXoAe B p
ABapus
OnpenenisieT MeTO/, peryJIMPOBaHMs BBIXOAHOT'0 HANPsSXKEHHUs
3HayeHHe Hagnuchb [TosicHeHue
F7 MEeTO/, per. > >
0 ¢da3oBbIN @®a30BbIi METO/, pETYJIMPOBAHUS
1 Np.NepPUos, MeTo/ pery/iMpoBaHus NPONyCKOM NMEPUO/IOB
3azaeTcs XxapaKTep Harpy3Ku — akTUBHAsl MJIM aKTUBHO-UHAYKTHUBHasI.
3HayeHHe Hagnuchb [TosicHeHue
0 aKTHBHas AkTtuBHas Harpy3ska( cos ¢u >0,9)
F8 Harpyska 1 AKTUBHO-UHJ,. | aKTHUBHO-UHJAYKTHBHas. PekoMeHAyeTCs HCI0Jib30BaTh
JUIsl Harpy3ku ¢ cos ¢u<0,8 nmpu pazoBom ympaBiieHUH(
F7=0) wu [y Harpysku, I[OJKJIYEHHOH 4Yepes
TpaHcbopMaTop, 0OpH yOpaBJeHUH  MPOMYyCKOM
nepuojoB( F7=1)
3ajiaeT mapaMeTphl AJ1s UHIUKALMU B paboyeM peKkuMe
0 LLUP WHuKanusl TOKOB, HANPSKEHUN U MOIITHOCTEN 1o da3am
1 [LU WHuKalusi TOKOB U HaNpsi>KeHU# no ¢paszam
F9 T 2 I,P WHauKkalnus TOKOB M MOIIHOCTeM no ¢aszam
3 U, P WHuKanus Hanpsi>KeHUH 1 MOLIHOCTEH 1o ¢paszam
4 I WHuKausa TOKOB 1o ¢asaM
5 U WHuKanus HanpsihKeHUH o pasam
6 P WHpukanus MouHocTel o dpasam
dyuknuu F11-F24 peiicTBYOT npu ¢pa3zoBoM meToje peryaupoBanusi( ¢yuknusa F7=0)
BpeMs m/iaBHOrO BBbIXOJA HAMpsiPKeHWS Ha 33aJlaHHbIM ypoBeHb. JlMama3oH 3HauyeHUH
F11 IJIaBH. MYCK
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi NJIaBHOTO CHW)XKEHUSI HANpPsKEHUs A0 MUHUMAJbHOTO 3HauveHUs. Jlmamas3oH
F12 IIJIaBH. BBIKJIL. N
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpenesisieT 3aKOH U3MEHEHUST BbIXOJAHBIX HAaNpPs>KeHUs] U MOIIHOCTU B 3aBUCHMOCTHU OT
YIpPaBJAIIIEro CcUrHajaa(npud yCJIOBUH, YTO Halpsi’KeHWe CEeTH CHHYCOUJaJIbHO, a
HarpyskKa JIMHelHa)
3HaueHHe Hagnucob [TosicHeHue
F14 | per. BenuuuHa
0 U BbiXo/lHOe HamnpsbKeHUWe M[psIMO NPONOPIUOHATBHO
CUTHaJly yIpaBJeHUsI
1 p Bbixo/iHasi MOIIHOCTb IPSIMO MPOMNOPILIMOHAJIbHO CUTHAIY

yHpaBJeHHUsI
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MuHuMa/bHOE 3HaYeHHe cUrHaja 3aAanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% n0

F15 | mwia.npesen 100%, Ho He 6oJiee 3HaYeHUs GyHKIUU F16. JluckpeTHocTh 0,1%
F16 Bepx. npeiet MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. JluanasoH 3HaueHuit ¢yHkuuu ot 0% ao
100%, HO He MeHee 3HaYeHus yHkumM F15. luckpetHocTb 0,1%
YnpaBJsieHHe TOKOM Harpy3ku. PyHKIUA BKAKOYAET MU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKa WJIH CTa0UJIM3allMUd TOKa.
3HaueHHUe Hagnucob [TosicHeHue
0 OTKJL Pe>xuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpanuyenue | | BkiroueH peXXuM orpaHWYeHUs1 TOKA
F17 p— 2 Crabusnzanus | | BkioueH pexXuM CTabU/IM3aluy TOKa
3 Orpanuyenue U | Bkyo4YeH pexXUM OTpaHUYEHUs HapshHKeHUs
4 Ctrabusauzanusa U | BkIoueH pexXuM cTabuar3aliu HalpshKeHUsI
5 orpanuyeHue P | BkiiloyeH pexuM orpaHu4eHus MOIHOCTH
6 Crabusuzanus P | BkirodeH pexuM cTabUIn3alMd MOITHOCTH
v Crabuiuszanus | BriloueH pexxuM CTabU/IM3alUK KBaipaTa HapshKeHUs
U*u
QyHKIMS onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6U/IM3alMU UJIU OTPaHUYEeHUs
0 MepsieHHas MesieHHas cTabu/M3alys, BbICOKAas TOUHOCTh
F18 | crabunnsamus 1 cpefHsAA CpenHss cTabuan3anys, cpefHssi TOYHOCTh
2 6pIcTpast BricTpasi cTabu/n3anus, HU3Kasi TOYHOCTh
3 rH6Kas BoicTpasgs mnpu OGOJIBIIMX OTKJOHEHHSX OT YCTaBKH,
MeJlJIeHHasl PU MaJIbIX OTKJIOHEHHUSIX
OmpenesisieT MHUHUMaJbHOE 3HAuYeHHE HaNpsDKEHUsT Ha Harpyske B peXume
F19 H.npefen U | cTabuan3anyu HanpspkeHUs. 3HadyeHWe (QYHKIMM He MOXET MpPeBbICUTbh 3HAuYeHHe
dyuknuu F20
OnpenesisieT MaKCUMa/IbHOE 3HAUYEHUE HAMPSHKEHUS HAa Harpy3Ke B peXUMe OrpaHUYeHUs
F20 B.mpefien U | HaNpsDKEHUS WM CTAaOWIM3ALUK HampshkeHUsl. 3HaueHUe QYHKLUUKM He MOXKET ObITh
MeHbllle 3HaYeHus1 GyHKnuu F19
F21 u. ipegen | OnpefiensieT MUHUMaJbHOE 3HAYEHHWE TOKA B HArpy3Ke B peXHUMe CTAOW/IM3alud TOKa.
3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHHue PyHKIuU F22
OnpenesisieT MakCMMaJibHOe 3HaYEeHHE TOKA B HArpyske B peXHMMe OTPaHUYEeHUs TOKa
F22 B. mpeje | WM CTabUJIN3aluK ToKa. 3HaueHue QYHKIIMU He MOXKeT NPEeBbICUTh HOMUHAJIbHBIM TOK
peryJisiTopa i He MOXKET ObITh MeHbllle 3HaUYeHus yHKunu F21
F23 H. ipejen P OnpefesnsieT MUHUMAaJbHOE 3HAaYEHUE MOLIHOCTU B HAarpyske B peXUMe CTaOUIM3aLUU
MOIHOCTHU. 3HaueHue QYHKIIMY HE MOXKeT NPeBbICUTh 3HaYueHHue GyHKI UM F24
OmnpenesisieT MakCUMa/lbHOE 3HAaUeHHE MOUIHOCTH B HAarpyske B peXuMe OrpaHHUYeHUs
F24 B.lpeAea P | MOIHOCTH WM CTAOW/IM3aLMU MOIHOCTH. 3HaueHWe (PYHKLUHUH MOXKET ObITh MEHbIIE

3HavYeHUs GyHKIUHU F23

®yuknuu F26-F28 neiicTBYIOT IpHU peryJvMpoBaHusl METO0M nponycka nepuogoB( ynkuus F7=1)

OnpepensieT BpeMs OJHOTO I[MKJIAa peryJupoBaHus. /luanasoH 3HayeHUH PyHKUUU OoT 1

F26 WKJI. per.
I p Jo 25 cek c marom 1 cek
MuHMMaNbHOE 3HaUYeHUe CUTHajla 3afiaHuda B %. [luana3oH 3HauyeHu GyHKuuu ot 0% Jo
F27 | HwxH.nmpenen 0 0
100%, HO He 60.1ee 3HaYeHus1 yHKuuu F28. luckpernocts 0,5%
MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. /luanasoH 3HaueHuit ¢yHkuuu ot 0% g0
F28 Bepx.npejes o o
100%, Ho He MeHee 3HaueHus ¢yHkuuu F27. JuckpetHocTb 0,5%
F29 . mpesien P OnpefiesnisieT MUHUMaJbHOE 3HAaYEHUE MOLIHOCTU B Harpyske B peXUMe CTaOUIM3aLUU
P MOIIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET IPEeBbICUTh 3HaueHune pyHkuuu F30
OnpefensieT MakCMMasibHOe 3HAYeHHE MOIIHOCTH B Harpy3Ke B peXHMe OTpaHUYeHHS
F30 B.mpefea P | MOIHOCTH WM CTAaOWJIM3AlMU MOIHOCTH. 3HaueHWe (PYHKIUM MOXKET ObITh MeEHbIIIe
3HaueHus ¢yHkiuu F29
dyukuuu F31-F32 aeiicTByioT npu ¢pazoBoM MeToe peryaupoBanus( pyuknusa F7=0)
OnpejsiesiieT MUHUMaJbHOE 3HAa4YeHUe KBaJipaTa HaNpPSDPKeHUs Ha Harpy3ke B peXume
F31 | #H.npenen U*U beA AP p by p

CTa6I/IJII/IBaLII/II/I KBaJipaTa HallpAXKEHHUA. 3HayeHHUe Cl)yHKL[I/II/I HEe MOXET IMPEBBICUTb
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3HaueHue GyHKMU F32

Onpe,qenﬂeT MaKCHUMaAJIbHOE€ 3HA4Y€HHUE KBaJApPAT HANPAXEHHA Ha Harpy3ke B peXume

F32 | B.mpemen U*U | cTabuiu3anuy KBaApaTa HanpsbkeHUs. 3HadyeHHe QYHKIMU HE MOXET ObIThb MeHbIle
3HavYeHUs ¢yHKIuHU F31
OyHKIMSA BK/IOYAET UK OTK/IIOYAEeT TeCTUPOBAaHME HA Ha/IMUMe Harpy3Ku U BHyTPEHHee
KOPOTKOE€ 3aMblKaHH€e TUPUCTOPOB
Fo1 KOHTPOJIb 3HayeHue Hapnuce [losgcHeHMe
Harp.
0 BKJIIOYEHA 3amyTa BKJIKYEHa
1 OTKJIIOYEeHA 3almyTa OTK/IYEHa
QOyHKIMSA BKIKYAET WKW OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gaz”
F92 | KoHTpos das 3HaueHue | Hagnuchb [TosicHeHue
0 BKJIIOYEHA 3amyTa BKJIKOY€eHa
1 OTKJIDYeHa 3amyTa OTKJIKYeHa
3aluTa OT HEMCIIPAaBHOCTH B LIENY U3MEPEHHUS BBIXOJHOTO HaNps>KeHUs
3HaueHnue | Hagnuch [TosicHeHue
F95 | 3ammuTa UBBIX
0 BKJIIOUYEHA 3almuTa BKJIKYEHA
1 OTKJIFOUYEHA 3almuTa OTK/IYeHa
QyHKIMA BKAKYAET WK OTKIKYAeT 3aUMTY OT HECUMMETPHU TOKOB Harpy3Ku
3HavyeHue Hagnuceh [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 15%
F93 3amwura 1 25% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
HECHUM.
2 35% 3auuTa cpabaThlBaeT NMPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJIDYEeHA 3amuyTa OTK/IKYEeHa
3anuck B IaMsATh 3aBOJCKUX HACTpoeK( 3HaYeHHUH 10 YMOJIYaHUIO)
3HaueHHe Hagnuchb [TosicHeHue
0 HeT 3HaueHUss BCeX NporpaMMuUpyeMbix QYHKIUNA He
M3MeHseTcs
Bce nporpamMMupyemsble byHKIMU NPUHUMAIOT
3aBOJICKHE 3HAaYeHHUs. JTH 3Ha4YEeHUs] paBHBI:
OyHKIMA 3aBo/jickoe OyHK1UA 3aBojckoe
3Ha4YeHUe 3Ha4YeHue
F1 0 F20 UHoM
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHoM
Fo98 3aBOJ,. HAaCTp. 6 3 726 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 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 ajgpec OnpepensieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 0 10 247
F100 | RS-485 ckop OnpefesisieT CKOPOCTh Mepeilauu AaHHbIX 0 ceTu RS-485
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3HaueHHe Hagnucek

1200 6uTt/c

2400 6ut/c

4800 6uT/C

9600 6uT/C

19200 6uT/cC

28800 6uT/c

38400 6ut/c

57600 6ut/c

XN |U [ WIN = O

76800 6uT/C

9 115200 6uT/C

F102 kI paza A
F103 kI paza B
F104 Kkl ¢paza C

OnpenenseT Ko3pPUIMEHT TMepefadyu IO TOKY MeXJy H3MepeHHbIM 3HayeHHueM
CUTHaJIa C IaTYMKA TOKA U MOKAa3aHUSMHU TOKa Ha JIUCIJIee B COOTBETCTBYIONIEN ¢ase.
Ha npeanpusaTuyd HU3roToBUTEJIe OOBIYHO BBICTABJEHO 3HadeHHe Osn3koe K 1,00.
JlnanasoH 3Hayenuii ot 0 g0 2,50

8. Ucnosib30BaHue BctpoeHHoro IIU/l-perysaropa

Jnsa ucnosnb3oBaHua BcrpoeHHoro [IW/l-perynsTopa AJig peryJvMpoBaHUs TeMIlepaTypbl
00beKTa HEOOXO0JMMO BbIOpaTh CUTHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTAaHOBUTbD
3HayeHUe ¢yHKIUMM F2, paBHoe 4. B 3ToM ciydae aHasioroBbld BbIxoaHOW curHaa I[THU/-
peryssaTopa CTaHeT yInpaBJATb BBIXOAHBIM HanpskeHrneM TPM.

Takxe Heo6x0aUMO NpoU3BeCTU KoHuUrypupoBaHue [IN/[-peryisiTopa B COOTBETCTBUM C
npujaraeMor TeXHUYeCKOU JOKyMeHTaleN.

9. UHuKanusa JaHHBIX HA JUCIJIee

B Ta6usiuiie 9.1 npuBeieHbl 0TOOPa*kaeMble Ha JIUCILIee JaHHbIe J1s1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,

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

[IporpammupoBaHnue | F2 - curnan ymp.

1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,

2-4 CTpOKa 3HA4Y€HHe (l)YHKLU/II/I N KpAaTKOe€ [I0OACHEHHE

1-4 cTpoka BesinuvHa 3aaouiero curHana

2-91 CTpoOKa OTOOpaXKalOTCs MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHKIUHU F9 1 TeMmnepaTypa paauaTopa, Hanpumep, [a=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.

OToGpakaeMble Ha JAuCIlJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.

PaboTa Ny
YTo6bl MpoCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE
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10. Bo3MOKHbIe HEMCIIPABHOCTHU U CIOCOOBI UX YCTPAaHEHU S

Bo3Mo>kHble HeMCIPaBHOCTH U CIOCOOBI UX YCTPaHeHHUs pUBeeHbl B Tabuue 10.1
Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OMmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpEe
Harpyska He noJjk/i-04eHa UM KOPOTKOE 3aMbIKaHHE BHYTPH TUPUCTOPA.
Bo3mo:KHasi npyuYnHa JencTBUs
Harpy3ska He mnojk/ouyeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NOAKJ/IIYeHa HEBEPHO NOAKJ/IYEHUH Harpy3KHu
HapymeHne koHTaKTa [IpoBeputs KOHTaKTHbIe
coeMHEeHUs; NPU Heob6XO0JUMOCTH
KOHTaKTHbIe IIOBEPXHOCTHU
ol HeT Harpy3KHu UJn 3a4YMCTUTb, BUHTOBbIE COeJUHEHUS
K3 Ttupucropal NOATSIHYTh
O6prIB POBOJOB, 06PLIB BHYTPH | [IpoBepUTh LleJI0CTHOCTHL MPOBO/OB
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
TUPHUCTOPA OTKJIIOYEHHOM HaINpsHKeHUH CeTH.
Ecnu Tupucrop “sBoHuTca’ -
YCTPONCTBO HEMCIIPABHO
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
YCcTpoHCTBO He 0OHAPYKUBAET HANps>KeHUe CETH
Bo3MoxHasg npu4MHA JencTBus
Hanpsokenue Ha peryasaTop He | Y6enUTbCs B HNOJK/IYEHUU
. N0/, aHO HanpsKeHus, IPaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
HNOJK/IYEeHUs
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUTbCs, UTO HaNpsXKeHUe B CeTH
6osbie 190 B
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBaAJ HANpsKEHUS NHUTAHUSA
CUCTEeMbl  yIIpaBJeHUs  WJA IpOBaJ  CUJIOBOTO  HaNpsOHKeHUA
JUINTEeJIbHOCTBIO GoJiee 2-X ceKyHJ. [lanbHelllllee TOBeJileHUe Pery/asaTopa
Ow3 Hannpz(;]zsgnﬂ' onpenensetrcs 3HaueHueM ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHUYeCcKU TnepeiljieT B pexum “‘loToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayu KOMaHJbI
“Cton”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTHUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJIAXK/eHUSA BEHTUJIATOpPA
3acopeHbl BEHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISLIMOHHBIE
KaJII03U »KaJII03U OT IBLJIY U Mycopa
Ow4 neperpesn!
Perynsatop pasMelieH B IJI0X0 | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:Kalollero BO3/yXa He
MecTe npeBbimaeTr 40 C. YCTaHOBUTb
peryaatop B Jipyroe = MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[Inatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIIJIaTHbIe
HeT CBSI3U MEXAY
Owb5 - ZpyT C LpYyroM JaHHBIMU pasbeMbl, ec/IM OLIMOKa He Hcye3aeT
- OTIPABUThb B PEMOHT
o6 HeCUMMeTpHus Harpyska He mojkJoO4YeHa WM | YO6eAUTbCA B IPAaBUJIbHOM
TOKOB! NOAKJ/II4YeHa HEBEPHO HNOAKJ/IIYEeHUH Harpy3KHU
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HapyuieHne KOHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeHEHHHA,; TPpU HeO6XO,E[I/IMOCTI/I
KOHTAKTHbIE€ TIOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE€ COEANHEHUA
MNOATAHYTb

O6pbIB MPOBOJIOB, OGPBIB BHYTPHU
Harpysku

[TpoBEPHUTH 11€JIOCTHOCTDb IIPOBO/IOB
Y Harpy3KH NyTeM “NPO3BOHKH”

CUIBbHBIA JycbasiaHc
CONPOTHUBJIEHUH HAarPy3KH

[ToMmepUTH CONPOTUBJIEHUS
Harpy3ox

CunbHbIN fucbasaHc pa3

OTKJIIOUHUTD 3alUTy

BHyTpeHHss1 HEUCIIPABHOCTb

OTKJIIOUHUTD 3alllUTy UJIHK OTIIPABHUTD
B PEMOHT

KopoTkoe 3aMblKaHMe Ha BbIXOJe
peryasTopa

[Ip03BOHUTB BBIXO/| PETYJ/IATOPA Ha
HasiMyue Mex$pa3HOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUs HA 3eMJTIO

CivmkoM  6o0JibllIMe  MYCKOBBIE | YBeJMYbTEe BpeMs IIJIABHOTO MYCKa,
Om?7 Kopotkoe TOKH YMEHbUIMTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHue, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbIINUTh BBIXOAHOE
NpeBbIllIaeT HOMUHAJbLHBIA TOK | HalpsiXKeHHe PeryJsiTopa;
ow10 Meperpyaka peryJasTopa B TeyeHUe | BKJIHUUTD PEKUM OrpaHUYEeHUS
JJINTEJNbHOTO BpeMeH! TOKa; YBEJUYUTb COMPOTUBJIEHUE
HarpyskKHu
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
CucTtema ynpaBjeHus PUKCUPYET 3aBeIOMO HEBEPHbIE TOKA3aHUs
Hanps»KeHud Ha JUCIliee
Bo3MoxHasg npu4MHA JencTBus
HeBepHasd cxemMa NOAK/IIOYEHHUs | Y6eJUTbCS B IPAaBUJIbHOCTH
Harpys3KH, 06pbIB HArPY3KHU MO/IKJIDUEHUST U OTCYTCTBUS
00pbIBa 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 U3BMEPUTEJbHOH 1M1

Y6eauTbcsa B MOJKII0OUEHHOM
COCTOSIHMHY TPOBO/IOB, Pa3beMOB
HUKHeH 11aThl A6

Hapymenue KOHTaKTa
MEXIJIATHBIX Pa3beMOB MEXAY
m1atamMu A6 u A5

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omun6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJsiTop

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

HeBepHo 3alporpaMMHpoOBaHa
¢yHkuusa F1 - BbIGOp cmoco6a
10/1a4Y1 KOMaH/bl

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIW PaBHO 0%

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOoAKJ/JIIDYEHH e

nenel ynpaBJieHUs

HeBepHO ycCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al0LIEero CUrHasIa

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTH U3MEHUTH
ee 3HaYeHHe.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerynsiTop mnepexoAUT B PEXUM

“PaboTa”, curHajs ymnpaBJieHUs

NPpUCYTCTBYET U HW3MEHAETCA, Harpy3ka INIOJKJ/IIOY€Hd, HO Ha BbIXOze

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HencnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OoAuOoAbl HE TOpAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

BkirounTh aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTKJoYeHue”

OTXaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

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

Bo3MoxHasg npu4YMHA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMPOBAJIOB B
nepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsH>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT ApPyroi JUHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipy mojavye HamNpsiKEHHWs Ha PETryJATOP HA Harpyske MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaH1a “Pa6oTa” He 1oJlaHa, peryJisiTOpP HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3MoxHasg npuYrHa

JelicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHnoe NOJK/IIYEHNE
Harpy3kKu

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HAT'PY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

31




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

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-TTUZI10-3T .o 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 MPOAAXKHU, TPU COOJII0JeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA 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

TPM-3-C-NA10-3T

Y

XT1
A «—1| A *—
B «—2| B LA
C «-—3| C H\'
N
1
H\l
N
Ra
—__ H'<|I
XT2
Rb 11 LA
0—:72 LB
3| LC
Rc
—{ OF1

2208 3T A

lMnata ynpasneHus

X1
1| 3B
0.10B 0——2[ Uynp A
Rper 0(4)..20 MA O——3{ lynp A
4|1 Rynp A
O 5] AGND
“ » 6] AY A
PaGoTa pA” |
- 7| _GND
X4
1[HP P1 —
2| 06wwn P1
3[H3 P1 [
4[HP P2 —
5[ OGuwn P2
sliePz
I
LN
9[H3 P3 [

PucyHnok Al Cxema nmo/IK/Il0OYeHUsI HAarpy3KH — “3Be3aa”



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

TPM-3-C-NA10-3T

Y

XT1

1

AR

Y A

A

XT2

LA
LB
LC

WIN| =

— QF2

L

X1

3B
Uynp A
lynp A
Rynp A
AGND
ay A
GND

zZr-
AA

MnaTa ynpasneHus

0.10B O————
Rper 0(4)..20 MA O—

)
A4

“Pabota pA” |

N[O W]~

X4
HP P71 —

O6wwn P1

H3 P1 [
HP P2 —
O6wwmn P2

H3 P2 [
HP P3 E—
O6wwumn P3 PE
H3 P3 [

|| N| || B|WIN|—~

PucyHnok A2 CxemMa no/JiK/it04eHHS HAarpy3Ku — “TpeyrojbHUK”

35



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

IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa

TPM10-1111.Y2.UP.RS

L
-
~220 B, 50 'y, N
-
12 VDC
K OnoKy NuTaHns
4..20 mA

k X1:3 lNnaTtbl ynpaBneHuns <

SlalnloIn| Dol N[o|alh|w(N]| =




"3sezga JnextporHnka” https://zvezda-el.ru/

IIpunoxxenue B FaGapuTHbIE U IPUCOEAUHUTEbHBIE Pa3MepPbI
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e Y —J X T
Tab6sauua Bl 'abapuTHbIe M IPUCOeJUHUTEJbHBIE pa3Mepbl, MM
HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-TIM10-3T-40 360 390 | 414 | 560 525 | 174 | bBoatel M8 16
TPM-3-C-TIM10-3T-80 360 390 | 414 | 560 525 | 174 | Boats M8 18
TPM-3-C-TIN/110-3T-125 480 516 | 546 | 720 680 | 194 | Boarel M10 24
TPM-3-C-1IMJ10-3T-160 480 516 | 546 | 720 680 | 194 | Boartel M10 26
TPM-3-C-1I1J10-3T-200 560 602 | 638 | 840 790 | 194 | Boatbl M12 33
TPM-3-C-1IMJ10-3T-250 560 602 | 638 | 840 790 | 194 | Boatbl M12 36
TPM-3-C-IIN/110-3T-315 660 702 | 738 | 940 890 | 222 | Bosaret M12 48
TPM-3-C-T1IM/J10-3T-400 760 802 | 838 | 1000 | 950 | 222 | Boartbt M12 50
TPM-3-C-1IN/110-3T-500 760 802 | 838 | 1000 | 950 | 222 | Boartbt M12 55
TPM-3-C-1IMJ10-3T-630 760 802 | 838 | 1000 | 950 | 222 | Boarbi M12 60
TPM-3-C-1IM/10-3T-800 760 802 | 838 | 1000 | 950 | 222 | Boarbi M12 64
TPM-3-C-IINJ10-3T-1000* | 760 802 | 838 | 1300 | 1250 | 282 | Boatbl M12 75
TPM-3-C-TIMA10-3T-1250* | 760 802 | 838 | 1300 | 1250 | 282 | Boatel M12 85
TPM-3-C-1IM/110-3T-1600 HanoJsibHbI# mKkad 1600x800x400 120
TPM-3-C-11M/110-3T-2000 HanosabHbi# mkadp 1800x1200x600 200
TPM-3-C-IIMJ110-3T-2500 Hanosabnbii mikad 2000x1400x600 230
TPM-3-C-1IM1/110-3T-3000 Hanosabnbii mikadp 2000x1400x600 260

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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