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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 Jajsee 1o Tekcrty “TPM-3-C-IIW251-3T", “peryastop” 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-ITIWJ251-3T

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 TPM251-11]1.UPP
KosinyectBO KaHas10B u3mepenus [1U/]- 1

peryJssiTopa

Ynpassienue [IU/l-peryaaropom

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

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

3JIEKTpOHHaH 3alllUTa

3amuTa: neperpyska JAJIUTeJbHbIM TOKOM

JJIeKTpOHHAd 3alUTa

3almura: neperpeB TUPUCTOPOB

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

JJIeKTpOHHas

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

3au_mTa: KOHTPOJIb HICIIPABHOCTH THUPHUCTOPOB

JJIeKTPOHHas1, paboTaeT TOJbKO Mepes MyCKOM

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

JJIeKTpPOHHadA

[leperpysoyHas cnoco6HOCTb( AelCcTBYyOIEeE
CpeJHEKBaJJpaTHYHOEe 3HaUYEeHHeE)

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

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

[>=3In

ToyHOCTb cTabGUIU3ALMU IEHCTBYIOIIUX
CpelHEKBAIpaTUYHbIX 3HAYEHU N BBIXOHBIX

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

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

TeMmmnepaTypa oKpy»Karwlei cpespbl

OTHoOcCUTe/bHAs BJAXXHOCThb BO34yXad

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

N3ongauus

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

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTUsa

12 Mecs1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onIusl, TpedbyeTcs Aom. niaTta RS-485

[ paboThl peryJjsTopa Heo6X0AUMO

ABa HallIpAXEHHA. O,ZlHO HallpAXeHHrue 4Yepe3

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

HallpAX€HHe HCIOoJIb3yeTCAd OJAd TIHUTAaHUA

OHO Ha3bIBaeTCA

CUCTEMBl VyIIpaBJeHUsA -

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

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

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

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

BJIATY;

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

7K) oTcyTcTBUE BUOpALUK U YIaPOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHYTpeHHee YCTPOUCTBO.

BHemHuM BU/ pery/isiTopa fpeJcTaBjieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeluHu# Buj perysstopa

Ha suueBo#t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) Jluuesas nanennb [IU/l-peryasatopa
B) cBeToguop “Pabora”;
B) cBeToguoz “ABapus”
AUOL p
[') rym6aep “PaboTa”;
1) )KUAKO-KPUCTALJINYeCKUH UHAUKATOP;
E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
) py4ka BCTpoeHHOro NepeMeHHOI0 PE3UCTOPa;
3) KHOTIKa aBapUIHOT'0 OCTAaHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) 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

Hanps:xeHwe ceTu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
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.

3.10 Boi6op cnocoba peryJupoBaHugd
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BbIx0o/lHOe HalpshKeHUe PeryisiTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
Y MpPOMyCcKOM nepuozioB. bosiee moapo6HO 06a cnocob6a paccMoTpeHbl HUXe. Bbibop crocoba
peryJMpoBaHUs OCYyILeCTBJIsSIeTCA IporpaMMupoBaHueM GyHKIUHU F7( cM. yHKT 7).

3.11 ®a30BbIM METO/I PETYINPOBAHUSA
BbiXo/lHOe HamnpshKeHUe peryJjupyeTrcd 3a Cc4eT UW3MeHEeHHs BpeMeHM 3aJiepP)KKu

ornupaHus T3 cUIOBBIX TUPUCTOPOB . DopMa BBIXOAHOIO HANPSKEHHUs MMOKAa3aHA Ha PUCYHKe
3.3:

A UH

T3 T3 T3

PucyHok 3.3 BrixosHoe HanpsbkeHue U $pa3oBOM criocobe peryIMpoBaHUs

JlocToMHCTBa MeToa:

A) noaxoAuUT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOW HArpy3ok ( cos ¢ >0,2);

B) noAXoAUT A/ peryJiMpoBaHusl TeMIepaTypbl MaJOUHEPLIUOHHBIX HAarpy30K U YPOBHSA
SIPKOCTH CBeYeHHs JIaMII HaKa/IMBaHUS;

B) nosBoJisieT yMEHBUIUTD NyCKOBbIE TOKH;

HepocraTku MeToja:

A) BHOCUT rapMOHHYECKHE UCKAXKEHUS HANIPSDKEHUs CETH;

B) noTtpeb6/ieHre peakTHBHON MOLHOCTH, IOHMXKEHUE COS (p CETH.

Pa6ounii nuk/a npu ¢pa3zoBoM peryJIMpoBaHUM NPe/CTaB/eH HUXKE HAa 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 napameTpa OCylLecTB/sAEeTCA NyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUN ¥ BepXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUAM Min u Max Ha

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH NO3BOJIIET YCTAHOBUTb T'PaHHUILbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTHUChb peryJupoBaHMe BbIXOJHOro mnapamerpa. Eciu
YCTAaHOBUTb 3HAueHWe [iJIi HWXKHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HanpsKeHHUs.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

3aZlaHNe 3Ha4eHU I HMXKHEero U BepXHero npeJiesioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexxuM orpaHuYeHUd TOKa

PeryssaTop MoxeT paboTaTb B peXHUMe OrpaHUYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJeHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 3aJaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISIET
TOYHO OTpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTblBaHUA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. OyHKuua
BKJIIOYAETCS M OTKJIIOYAETCs porpaMMUpoBaHueM ycTaBku F17, a BeJMyMHA MaKCUMaJIbHOTO
TOKa 3ajiaeTcs ycraBkou F22( cMm. nmyHKT 7). [Iocko/IbKy cxeMa coejMHEeHUs] Harpy3ku — “3Be3aa”
WM "TpeyrojibHUK’, TO pEryJasiTOp He MOXeT OrpaHUYMBaTh TOK B KaxJoh ¢ase, OH
OrpaHHWYMBaeT JHlb CpeJHee 3HauyeHUe, paccuuTbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HayeHUe TOKa B KaxAoW ¢ase MoXeT OT/IMYaTbCA OT Icp B 3aBUCHMOCTH OT BeJMYHUHBI
HebaJiaHCa HanpshkeHUH ¢pa3 U Harpy3o0k.

3.11.5 PexyM CcTabUJIM3aLUU TOKA

PerynsiTop MoXeT pab6oTaTh B pexuMe CTAOWIU3AIMU TOK3a, B KOTOPOM CHCTEMA
yOpaBJ/ieHUs] aBTOMaTH4YeCKU H3MeHsieT YIpaBJsiollee BO3/JelCTBMEe HAa TUPUCTOPbI TaKHUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLUuU
Toka — 2% OT HOMHUHAJIbHOTO TOKa peryJjsTopa, BpeMs CTaOWJM3allMd TOKAa NPU CKauKe
CEeTeBOT0 HaIpshKeHUsl WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3afaHus oTobGpakaeTcs B
aMmnepax, HanpuMep I3 = 27 A. OyHKIUA BK/IOYAETCSI U OTKJKYAETCS MPOrpaMMHUPOBaHUEM
yctaBk4 F17, a BeJIM4MHA MUHUMAJIBHOIO W MaKCUMaJIbHOTO TOKaA 3aaeTcd ycTaBkaMu F21 u
F22( cm. nyHkT 7). [lockosibKy cxema coejMHEeHUs1 Harpy3KHu - '3Be3/a” Uid "TpPeyroJbHUK , TO
pPEryJIsiTOp He MOXKeT CTabU/IM3UPOBaATh TOK B Kax/J0u ¢a3e, OH CTAOUJIU3UPYET JHIlIb CpeHEE
3HaYeHUe, paccuuTbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHOe 3HaueHHe TOKa B KaxkJod ¢ase
MOXXET OTJIM4aThCAd OT ICp B 3aBUCHUMOCTH OT BeJIMYMHbI HebGaslaHCa HampsikeHUW ¢as u
Harpys3okx.
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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
BBIXOJY.

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljeseHHeM Temsa. [y mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U MpeJI0TBpalleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJIWBATh PETyJASTOP Ha HETOPIOYYIO TIOBEPXHOCTh;

B) HeJlonyCTUMO yCTaHaBJAMBATh PETYJSATOP B MJI0X0O BEHTUJIMPYEMbIX MECTaX U MeCTax C
BBICOKOU TeMIEepPaTypor OKPY>Kalolllel cpeibl;

B) npu ycTaHOBKe He06x04MMO obecrnieduTb He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsaTopa.

5. MoHTaXX Ha 00'bEKTe.

5.1 CJIe,Z[yeT YCTAHOBUTD PEryjdTop Ha MITATHOE MECTO U HAJAEXKHO 3aKPEIUTDb €T0.
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5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, IpeJlHAa3HAYEHHbIE COeJMHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.

5.3 CeueHne CUIOBBIX IPOBO/OB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

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

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcs WX KOHIbl THIATeJbHO 3a4YUCTUTb U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcs Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMHU MIPOBO/IAMHU, CO3Jal0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE TIOMEXH.

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

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

6. IlepBOoe BK/IIOUEHME.

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

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3Kd peKOMeHJyeTcCd NOAK/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 Br;

be3 mojk/JI04YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

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

B) mnojaTh Hamnps»keHUe Ha PeryJsTop, IpU 3TOM BCe CBETOJMUO/bl Ha NlepeJHel NaHeau
mkada 0/KHBI KPaTKOBPEMEHHO 3aropeThCsd M NMOTacHyTh, Ha AUCIee B TedeHUe 10 cekyH[
Jl0/KHA 0TOGpasUThbCA HAANWChb TeKylled MOJesU pery/asTopa U BKJKOYAKTCA BEHTH/IATOPHI
ox/NaxJaeHud. [lajee Ha Juclyee 0TOOPasUTbCA HaANWChb “‘['OTOBHOCTBL” M TeKyllee 3HaYeHUe
CUTHaJjia 3ajaHusi( HampspKeHUs WM MoluHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPpOrpaMMHPOBAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HAaCTPOWKU: IMojadya KomaHJbl “Pa6oTra”
OCYI[ECTBJISETCS MECTHO TYM6JIEPOM C JIMI[€BOH MMaHeJH, BbIXO/HOE HaNpsiXKeHUE PEryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3aJlaHus MOJAeTCsl BCTPOEHHBIM MEPEMEHHBIM PE3HUCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHue “Bka” M NpOKpyTUTE PYydKy IepeMeHHOTo
pe3ucTopa OT OJHOTr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NOIK/IIOUeHHOH Harpy3ke( JlamMmax HaKaJMBaHUs) U3MEHSIeTCS HalpsbKeHHe B mpejesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.
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7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJISIETCS B pexuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaATKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCsA
Ha3BaHUe NepBOM QYHKIMU:

F1 cnocob ynp.

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

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jlis Toro, 4To6bl COXpPAaHUTb BblOpaHHOe 3HauyeHHWe QYHKIHUH, HY»KHO KpaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKYlLled GYHKIUH U CTAHET BO3MOXKHbBIM
HaBUTAUA 0 QYHKIUAM.

Ecnv xe BblOpaHHOe 3HaueHHEe QYHKLIUU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJS1 4Yero OnsThb HYXKHO
HaXKaTb KHOMKY “@”.

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

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuch Ha Onucanue
KIUsl | HMHAUKaTOpe

®dyHkuyu F1-F8 ABAAI0OTCA 06LMMM AJ1s1 BCeX PEXKMMOB

Omnpenenisier cnoco6 ympaBJeHUs: KoMaHJa “‘Pabora” momaeTcad MeCTHO

croco6 ymp. JUCTAHIIMOHHO

HUJIN
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3HayeHHe Hagnucek [TosicHeHue
Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
0 TyMOJ1ep " N “ »
TyMOJepa “PaboTa” B moJioxeHue “Bkj
Komanga “Pa6oTa” mojaeTcs myTeM 3aMbIKaHHUs KJIeMM
1 JOUCTAHIIUOHHO "
6 ¥ 7 KJIEMMHOM K0JIOAKHU X1 nJ1aThl yripaBJeHUs
2 modbus KoMmanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpenesisieT cUrHaJ ynpaBJieHUs] BBIXOAHbBIM HaNpsiXKeHUEM
3HayeHHe Hapgnucek [TosicHeHue
CurHas 3aaHus] U3MEHSAETCS HaXKaTHeM KHOMOK “>" U
wer

0 KHOIIKU ar

HaxkaTue “>” yBeJIMUMBaeT BbIXO/[HOE HaNPsKeHUE

HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsXKeHUe

CurHasn 3ajjaHusl U3MEHSeTCsd TMOBOPOTOM pPYYKHU

NepeMeHHOT0 pe3uCTOpPa, pa3Mel|eHHOr0 Ha JINLeBOH

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

F2 CUTHaJ yIp. MUHHMMaJIbHOW BeJIMYMHE 3a/laHusd, NoJiokeHHe “Maxc”

— MaKCUMMaJIbHOM BeJIMUMHE 3aJaHUsl.

Curnas 3a/laHus MOJaeTcd BHELIHUM HanpsiokeHueM 0-

2 0.10B

10 B
3 0.20 MA CurHaJj 3a/laHud nojlaetcsd TOKoM ynpanJjeHus 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus 0JlaeTcsl TOKOM ynpaBJeHus 4-20 MA
CurHan 3aZaHus NOJAEeTCd BHEIIHMM IlepeMeHHbIM
5 BHEIll. pe3UCTOP | PE3UCTOPOM. PexoMeHayemoe 3HaYeHue
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlanus nojiaetcs no uHtepdericy RS-485
OnpenendgeT noBeJeHUEe PeryasATOpa IMOCAe NPONAXXU HANpsKEeHHUd CUJIOBOW CeTH WJIU
BCIIOMOTaTeJIbHOTO HAaNpshKeHUs B pexkuMe “PadoTa”
3HayeHHe Hagnuch [TosicHeHue
Eciu mpoBas HanpsbKeHUs [JJIMJICS MeHee 2 CeK -
BBIXO/IHOE HaNpsbKEHUWe CKAavykoM BO3BpallaeTcss Ha

0 BKJIDUEHO NpeXHUU yPOBEHb.

Eciu mnpoBan HanpspkeHUs JJunics OGoJsiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Eciu mpoBas HanpspKeHUs [JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HaNpsbKeHWe CKavyKoM BO3BpallaeTcsd Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu mnpoBan HampspkeHUs AJidicad Oojiee 2 ceK -
aBTOMAaTHYECKUH Iepe3anycKk He MPOUCXOAUT; YTOObI
nepedTH B pexxuM “Pab6oTa” HYXHO NOAaTb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpepenisieT ycjioBUe cpabaThiBaHUsA 1-ro IporpaMMUPyeMOro peJse
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO Pejie HEaKTHBHO BO BCEX PEXKMUMaX pabOThI
1 cnrtan TOTOB gpaﬁaTHBaH?EPEHBHpOHCXQﬂHTHpHrwpeXOAGBpEMHM
F4 1-e pene ['0oTOBHOCTB

2 cenrtas PAEOTA 9pa6aT%BaﬂnepeﬂenponquaHTanrwpexoaeBpemHM
Pa6oTa

3 cnrtan ABAPUS 9pa6aTgPaHHepenenponquaHTanrwpexoaeBpeMHM
ABapusi

OnpenesisieT ycjoBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
F5 2-e pene 0 OTKJIIOYEHO Pejie HEaKTUBHO BO BCEX PEXKMUMaAX pabOThI
1 cnrtan TOTOB CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

“ToToBHOCTB”
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CpabaTbIBaHHUeE peJie IPOUCXOJUT NPU NEPEXOJIE B PEXKUM

2 curdaJs PABOTA | . "
Pab6oTa
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/Ie B pEXKUM
3 curHaa ABAPUA | ., p ” p p a p pexoae B p
ABapus
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-r0 IPOrPaMMHUPYEMOTO peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
1 curHaa 'OTOB
F6 3-e pesne “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
2 curnan PABOTA | ,P2>aTh pesenp AT IPH TIEPEXOAC B P
Pa6oTa
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/Ie B PEXKUM
3 curuan ABAPUs | /P33T peJIe NPOUCXOAHT HpH NEPEX0Ae B p
ABapus
OnpenenisieT MeTOJ peryJIMPOBaHMUs BBIXOAHOTO HANPSXKEHUS
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. " =
0 ¢$a3oBbIl ®a30BbIll MeTO/| pETYIUPOBAHUS
1 np.nepuoz, MeTo/ peryJinpoBaHusi IPONYCKOM NEPUOJOB
3ajaeTcs XxapaKTep Harpy3Ky — akTUBHAs WM aKTUBHO-UHAYKTHUBHas.
3HavyeHUe Hagnuch IlosicHeHue
0 aKTHUBHas AkTuBHas Harpyska( cos ¢u >0,9)
1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoOMeH/lyeTcs HCIOJIb30BaTh
F8 Harpyska
JUis Harpy3ku ¢ cos ¢u<0,8 npu ¢pazoBoM ynpaBieHUU(
F7=0) wu pgnaa Harpy3kd, NOAK/JIOYEHHON dYepes
TpaHcpopMaTop, mpH yIopaBJeHUM MPOMYyCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphbl AJ1s UHJUKALMU B paboyeM pexuMe
0 LLUP WHuKanus TOKOB, HANPSKEHUW U MOIITHOCTEN 1o da3am
1 [,U WHuKausa TOKOB M HANIPsKeHUH 1mo ¢asam
F9 S 2 I, P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
AUKall 3 U, P WHuKkalnusi Hanpsi>keHU U MollHoCTel 1o ¢paszam
4 I Wuukanus TOKoB 1o ¢paszam
5 §) Wuukanus HanpsikeHUM no dpasam
6 P WHauKanusa MoIHOCTeH 1Mo ¢pasam
dyukuuu F11-F24 peiicTByOT npu ¢pa3zoBoM MeToe peryaupoBanus( pyuknusa F7=0)
F11 IABH. [IVCK BpeMa n/iaBHOro BBIXOJA HANpsPKeHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadYeHUH
-1y dyukuuu ot 0 1o 25 cek c marom 0,1 cek
F12 UIABH. BBIK BpeMsi mJIaBHOTO CHU)KEHUs HaNpSKeHUs1 [0 MUHHUMaJbHOTO 3HauveHus. /Jluama3oH
' " | 3HaveHnu# dpyHkumu ot 0 ;10 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps>KeHUS U MOIIHOCTU B 3aBUCMMOCTH OT
yOpaBJsSOIIero curHana(mpu ycjJOBHM, 4YTO HaNpshkeHUWe CeTH CUHYCOUJA/NbHO, a
Harpyska JInHelHa)
3HavyeHue Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BeixoHOe HamnpsiKeHUWe MpsAMO NPONOPLUOHAIBHO
CUTHaJy yIpaBJieHUs
1 p BbIXo/iHasi MOIHOCTb MPSIMO MPONOPI[MOHAJBHO CUTHALY
ynpaBJieHUs
F15 | mmkmmpenen MwuHHUMabHOE 3HAaYeHUe CUTHaJja 3a/jaHus B %. /luana3od 3HayeHu#d ¢pyHkuuu ot 0% 1o
1P 100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetrHocts 0,1%
F16 Bepx. Ipesiet MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. /luanasoH 3HaueHuit ¢yHkuuu ot 0% g0
px. 1P 100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,1%
YnpaBJsieHHe TOKOM Harpy3ku. PyHKIUA BKAKYAET WU OTKJIIYaeT PeXXUM OTpaHUYeHUs
F17 pexXum TOKA WJIK CTAOW/IM3aLUU TOKa.

3HayeHuUe | Hazanwuce | [losicHeHHe
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0 OTKIJL Pe>xuMbl OrpaHUY€eHHUs UK CTAOUIM3AIMU OTKIYEHbI

1 orpaHuyeHue | | BkiroyeH pexxuM orpaHU4eHHUs TOKA

2 Crabunuzanusa | | BkaoueH pexXuM cTabuaM3aldi Toka

3 OrpanuyeHue U | BKJ/IOUEH peKUM OrpaHUYeHUsI HanpsHKeHUsI

4 Crabusausanus U | BKIo4eH peXXuM CTabUIr3aIui HallPsKeHUsT

5 orpaHuyeHue P | BK/IOUeH peKMM OrpaHUYeHUsI MOIHOCTHU

6 Crabunuzanus P | BkitoyeH pexxuM CTabUJIN3allud MOLHOCTH

7 Crabunuzanus | BkiroueH pexxuM cTaburM3aliu KBaipaTa HanpsHKeHUs
U*U

F18

cTabuan3anusa

qDYHKL[I/IH onpeaesadeT CKOpoCTb M TOYHOCTb CTa6I/IJ'II/133L[I/II/I HJIKN OTPpaHHUYEHUA

0 MepieHHas MepsieHHast cTaGUIM3alMs], BEICOKAst TOYHOCTD

CpeaHdasn Cpe,q}mﬂ CTa6I/IJ'II/IBaU,I/IH, CpeaHAA TOYHOCTb

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

1
2
3 BbICTpaH Inpu OOJIbIIUX OTKJOHEHUAX OT YCTaBKH,
MeJIEHHAA MPH MaJibIX OTKJIOHEHHUAX

rubkasa

F19

H. npepena U

OnpesenseT MHHUMaJbHOe 3HaYeHUMe HaNpsHKeHMs Ha Harpyske B  pexume
CTabWJM3alUM HanpshkeHUs. 3HayeHHe OQYHKIUM He MOXET MNPEeBbICUTb 3HAuYeHue
byuknuu F20

F20

B. npenena U

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

F21

H. npegeu |

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

F22

B. npefen |

OnpezenseT MakCMMa/lbHOe 3HaueHUe TOKA B Harpyske B peXkMMe OTpaHMYeHMsl TOKa
WJIM CTaGUIM3aLUU TOKa. 3HaueHHe QYHKIMM He MOXET NPEBbICUTh HOMUHAJIbHBIN TOK
peryJsiTopa v He MOXKeT 6bITb MeHblIe 3Ha4YeHUs1 yHKIuu F21

F23

H. npegea P

OnpefiesisieT MUHUMAaJbHOE 3HAaYEHWE MOLIHOCTU B HAarpyske B peXMMe CTaOUIM3aLUU
MOIIIHOCTHU. 3HaYeHHe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHue QyHKuuu F24

F24

B. npefen P

OnpefensieT MakCMMasibHOE 3HAYeHHE MOIIHOCTH B Harpy3Ke B peXUMe OTpaHUYeHHSs
MOIIIHOCTU WJIM CTA6UIM3AlUM MOIIHOCTU. 3HAUYeHUe QYHKIUU MOXKET ObITh MeHbIlle
3HaYeHUs GyHKIUHU F23

®yukuuu F26-F28 neiiCTBYIOT IpU peryJiMpoBaHusA METO0M nponycka nepuogoB( yuknus F7=1)

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

F26 HHICL per. 10 25 cek c miarom 1 cek
MuHMMa/bHOE 3HaYeHHe cUrHaja 3aAaHus B %. /luana3oH 3HayeHut dpyHkuuu ot 0% n0
F27 | HwxH.penesn
100%, HO He 60.1ee 3HaYeHus1 yHKuu F28. luckpetnocts 0,5%
MakcruMasibHOe 3HaueHHe CUTHasla 3aJjaHus B %. /luanasoH sHadeHud GyHKLHUM oT 0% 10
F28 Bepx.npejes
100%, HO He MeHee 3HaYeHus pyHKUMHU F27. luckpetHocTb 0,5%
F29 H. ipesiest P OnpenenisieT MUHMMaJlbHOEe 3HaUE€HUWE MOUIHOCTU B Harpy3ke B peXUMe CTaOUJIU3alUU
MOIIHOCTHU. 3HaueHue QYHKIIMU HEe MOXeT NPeBbICUTh 3HaueHue pyHKiuu F30
OnpenenissieT MakCMMaJIbHOE 3HaueHHE MOUIHOCTU B Harpyske B peXXHMe OrpaHUYeHHUs
F30 B. ipeen P MOIIIHOCTA WJIMA CTAOWUIM3ALUM MOUIHOCTU. 3HAauYeHUe QYHKIHUU MOXKET ObIThb MeHbIle
3HaueHus pyHkiuu F29
dyukuuu F31-F32 paeiicTByoT npu ¢pazoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpenensgeT MUHMMaJbHOe 3HAaYeHWEe KBaJjpaTa HalpshKeHUs Ha Harpys3ke B pexume
F31 | u.mpegen U*U | crabunu3auuu KBaZpaTa HaNpspKeHHWsA. 3HayeHHe OQYHKIUMA He MOMET IPEeBBICUTh
3HaueHue ¢yHKMU F32
OmnpenenisieT MakCMMa/JlbHOE 3HAueHUE KBaJ[paT HaNpPsHKEHUs HAa Harpyske B pexuMe
F32 | B.mpemen U*U | cTabuiu3anuy KBaApaTa HanpsbkeHUs. 3HadyeHHe QYHKIMU HE MOXET ObIThb MeHbIle
3HavYeHUs pyHKIuHU F31
OyHKIMSA BK/IOYAET UK OTK/IIOYAEeT TeCTUPOBAaHME HA Ha/IMUKMe Harpy3Ku U BHyTPEHHee
Fo1 KO::?;HL KOpPOTKO€ 3aMbIKaHHUE TUPUCTOPOB

3HaueHHe | Hapnuce | ITosicHeHue
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0 BKJIIOUEHA 3aniyMTa BKJKYEHa
1 OTKJIIOUEHA 3aniyMTa OTKJKY€eHa
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
3HaveHune | Hagmuce [losicHeHue
F92 | KoHTpoJb das
0 BKJIIOUEHA 3aluTa BKJIKYEHA
1 OTKJIIOUEeHa 3amuTa OTKJIYeHa
3aiuTa OT HEMCNIPAaBHOCTH B LIENU U3MEPEHUSI BBIXOTHOTO HaNPs>KeHUs
FO5S samuTa UBbIX 3Hauenue | Hagnuchb [TosicHeHue
0 BKJIIOUEHA 3amnyTa BKJIKYEeHa
1 OTKJIIOUEeHa 3amuTa OTKJIYeHa
QyHKIYA BKAKYAET WK OTKAKYAeT 3alUMTy OT HECUMMETPHUU TOKOB Harpy3Ku
3HaueHHe Hagnuchb [TosicHeHue
0 15% 3auuTa cpabaThlBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
F93 Bamura 1 25 % 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
HECHM.
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 50%
4 OTKJIIOYEeHA 3almyTa OTK/IYEHa
3anuch B 1aMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHHe Hagnucob ITosicHeHue
0 HeT 3HaueHUss BCex NporpaMMupyembix ¢GYHKIUNA He
M3MeHseTcs
Bce nporpamMMupyemsble byHKIMU NPUHUMAIOT
3aBO/JICKHE 3HAYEeHHUsI. ITH 3HAUYEHUS] PABHBI:
OyHKIUSA 3aBo/jickoe OyHKIMA 3aBojckoe
3Ha4YeHue 3Ha4YeHUue
F1 0 F20 UHoM
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F98 | 3aBoj. 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 afipec ycTpoicTBa B ceTu RS-485, 3Hayenus ot 0 0 247
OnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HaueHHe Hapnuce
0 1200 6uT/cC
1 2400 6ut/c
F100 | RS-485 ckop 2 4800 6uT/C
3 9600 6uT/cC
4 19200 6uTt/c
5 28800 6uT/C
6 38400 6uT/cC

27




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

7 57600 6uT/c
8 76800 6uT/C
9 115200 6uTt/c
F102 kI paza A Omnpenensier K03GPUIMEHT IMepeaadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kIl ¢paza B CUTHaJa C JaT4YMKa TOKAa U MOKAa3aHHUSIMHU TOKa Ha JIMCIJIEEe B COOTBETCTBYIOIIEN ¢asze.
F104 kI ¢paza C Ha mnpejnpusTuyd HU3roTOBUTEJle OOBIYHO BBICTABJEHO 3HadyeHWe 6ju3koe K 1,00.
JluamazoH 3HayeHui ot 0 1o 2,50

8. Ucnnoib3oBaHMe BctpoeHHoro [IU/l-peryasTopa

Jna ucnosb3oBaHusa BcTpoeHHoro [IHM/l-perysnsaropa fJis pery/JiMpoBaHUs TeMIlepaTyphl
00beKTa HEOOX0JMMO BbIOpaTh CUTHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTAaHOBUTbH
3HayeHue o¢yHkMU F2, paBHoe 4. B 3ToM ciydae aHaznoroBbldl BbixoAHOW curHaa [THU/-
peryJiATopa CTaHeT ynpaBJIATb BBIXOAHBIM HanpskeHrueM TPM.

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

9. UHauKanusa JaHHBIX HA JUCIIee

B Ta6sune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIee JaHHbIE /1151 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnynHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,

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

1-a ctpoka Kox dyHKIUMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE

1-s cTpoka BesinuvHa 3a/al011ero curHazna

2-9 CTpOKa 0TOOpakaloTCl NapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHKIUHU F9 1 TemnepaTypa paauaTopa, Hanpumep, [a=45
A, Ib=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OTobOparkaeMble Ha JAUCIIEE TApaMETPbl NMEPUOAUYECKU MEHSIOTCS.

Pa6ora -
UTo6Bpl mNpoCMAaTpuUBaTh TOJIBKO OJWH BBIOpPAaHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy’)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauyaeT QUKCALUIO
TeKyllero napaMmerpa. I[lpu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BbIOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ky 1 ee Ha3BaHuUe

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUSA

Bo3MokHble HEUCIIPABHOCTH U CIOCOObI UX YCTpaHeHUs NpuBe/ieHbl B Tabaune 10.1
Tab6siuna 10.1 Bo3aMoKHbIe HEUCIIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

Hapanuce Ha IlosicHeHue
N Omu6Ku A
WHJMKaTope
o1 HeT Harpy3ku uau | Harpyska He nojk/i0o4eHa UM KOPOTKOe 3aMblKaHHe BHYTPH TUPUCTOPA.
K3 Tupucropal Bo3MoxHass npuYMHa | JencTBUs
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Harpyska He mnojk/oyeHa WM | YOeAUTbCsS B PaBUJIbHOM

MO/IKJII0YeHA HEBEPHO NO/IKJII0YEHUH Harpy3KHu

HapyuieHre KOHTaKTa [IpoBepuTh KOHTaKTHbIEe
COeIMHEHHUs; NPU HeO0OXOAMMOCTU
KOHTaKTHbIe NIOBEPXHOCTH

3a4YUCTHUTb, BUHTOBbIE CO€JHWHEHHUA
NMNOoATAHYTb

OGpBIB MPOBOJIOB, OGPBIB BHYTPH
Harpy3ku

[IpoBEpPHUTH 11€JIOCTHOCTH MPOBO/IOB
Y Harpy3KH NyTeM “NPO3BOHKH”

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTL”  TUPUCTOP npu
OTKJIIOUEHHOM HaIpsDKEHUH CeTH.
Ecniu  Tupucrop “sBoHuTca’ -
YCTPOMCTBO HEUCNIPABHO

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

YcTpoHCcTBO He 0GHAPYKHUBaEeT HaNpsi>KeHU e CETH

Bo3MoxHasA npu4MHaA JencTtBus
Hanpspkenuwe Ha peryasaTop He | Y6equTbcs B MO K/II0YEHUU
N N0JaHo HalpsKeHHUd, IpPaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
MO JIKJIDYEHUS
C/IMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, YTO HAMpsXKeHHE B CETU
6osibiie 190 B
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHsT  WJM  MpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHellllee MOBeJieHUe peryJsiTopa
Om3 Hal'[an;(;l(g(?:HH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCcKU TnepeijieTr B pexum “‘loToBHOCTh”; ecau F3=1, To
peryasaTop BoiJeT B pexuM ‘ToToBHOCTB” mocje mHoJayd KOMaHJbI
“Cton”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3mo:KHasi npyuYnHa JenicTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il031 OT MbLJIU U Mycopa
PerysasaTop pa3MelieH B IJIOXO | YOeUThCA, UTO  TeMIlepaTypa
BEHTWIMPYEMOM WJIH JKAapKOM | OKpYKalollero BO3/yxa He
MecTe npeBbimiaeT 40 C. YCcTaHOBUTb
peryadaTtop B Jpyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnatel A2 1 A5 He o6MeHuBatoTcs | [IpouncTUTh MEeXIJIaTHbIE
HET CBAI3U MEeXIY
Owb iaTamu! JAPYT C APYTrOM JJaHHBIMU pa3beMBI, ec/IM OLIMOKa He hcye3aeT
- OTNIIPaBUTh B PEMOHT
Harpyska He mojk/J4YeHa WU | Y6eAUThCS B IPAaBUIbHOM
NOJKJII0UeHA HEBEPHO MOJKJI0YEHUHU Harpy3KHu
Hapyuenve KoHTaKTa [IpoBepUTH KOHTAKTHBIE
COeJMHEHUS; IPU HEOOXOJUMOCTH
owé HECUMMeTpHUs KOHTAKTHbIE IOBEPXHOCTHU
m TOKOB! 3aYUCTUTh, BUHTOBbIE COeJJUHEHUS

IMOATAHYTb

OGpBIB MPOBOJIOB, OGPBIB BHYTPH
Harpy3ku

[IpoBepHUTB 11eJI0CTHOCTb NPOBO/IOB
Y Harpy3KH NyTeM “MPO3BOHKU”

CHUIbHBIN JucbaliaHc

HOMepHTbCOHpOTHBHeHHH
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COINPOTHUBJIEHUM Harpy3Ku

Harpysox

CunbHbIN fucbasaHc pa3

OTKJIIOUHUTD 3alUTy

BHyTpeHHss1 HEUCIIPAaBHOCTb

OTKJIIOUHUTD 3alllUTy UK OTIIPABHUTD
B PEMOHT

KopoTkoe 3aMblKaHMe Ha BbIXOJEe
peryasTopa

[Ip03BOHUTB BBIXO/| PETYJ/IATOPA Ha
HasiMyue Mex$pa3sHOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUs Ha 3eMJTIO

CivmkoM  6oJibllIMEe  MYCKOBBIE | YBeJMYbTEe BpeMs MIJIABHOTO MYyCKa,
Ow7 Koporkoe TOKH YMEHbUIMTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHue, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbIIHUTh BEIXOJAHOE
NpeBbIllIaeT HOMUHAJBLHBIA TOK | HalpsiXKeHHe PeryJsTopa;
om10 Meperpyska peryJasTopa B TeyeHUe | BKJIHUUTD PEKUM OrpaHUYEeHUS
JJINTEJNIbHOTO BpeMeHH! TOKa; YBEJUYUTb COMPOTUBJIEHUE
HarpyskKHu
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
CucTtema ynpaBjeHus PUKCUPYET 3aBeIOMO HEBEPHbIE TOKA3aHUs
Hanps»KeHud Ha JUCIliee
Bo3MoxHasg npu4MHA JencTBus
HeBepHasd cxemMa NOAKJIIOYEHHUs | Y6eJUTbCS B IPAaBUJIbHOCTH
Harpys3KH, 06pbIB HArPy3KHU MO/IKJIDUEHUST U OTCYTCTBUS
00pbIBa HArPy3KHU
TpebyeTcsa HacTpoilKa mokasaHUM | OTKJKYUTB 3auuTy PpyHKIMeln F95,
HanpsiKeHUs MPOU3BECTU NOACTPOUKY
ow13 HET U3MepeHUs peryJiMpoBOYHBIMU PE3UCTOPAMHU

UBbIx!

Ha m1aTe A6 B COOTBETCTBUHU C
nyHKToM 3.17 B)

OGpBIB B U3BMEPUTEJbHOH 1M1

Y6eauThbcsa B MOJKII0OUEHHOM
COCTOSIHUHY TPOBO/IOB, Pa3beMOB
HUKHeH 11aThl A6

Hapymenue KOHTaKTa
MEXIUIATHBIX Pa3beMOB MEXAY
miatamMu A6 u A5

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJsiTop

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

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

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

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

3HayeHHe CUTrHaJia 3d/JldHUA HEe U3BMEHAETCA UJIK pAaBHO 0%

Bo3MoxHasg npu4MHA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTh U
yOpaBJeHUsT WJIA UX HEeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

MNOAKJ/IDYEHHE

1[enel ynpasJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbI6GOP MCTOYHHUKA

[IpocMoTpeTh 3HadyeHHEe QYHKIUH
F2; npu He06XOAMMOCTH U3MEHUTh
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33JIa1011ero CUrHaJIa ee 3HAYeHHUe.
HeucnpaBHOCTb  KHOMOK  wiM | OTIpaBUTb B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

PerynsaTop mnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs
IPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJK/IYeHa, HO Ha BbIXOJEe
Halps>KeHUs] HeT

HeT omm60k Bo3MoxKHag npuYMHa JencTBus
HeucnpaBHbI TUPUCTOPHI [IpoBepuTh HCIIPaBHOCTb
THPUCTOPOB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Ha nHAMKaTOpe HeT HaANMCeH, CBETOJUOAbI HE TOPAT
Bo3MoxKHasg npu4MHaA JencTBus
He nmopzaHo BcnomoraresibHOe | BKAHOYHUTDH aBTOMaT QF1,
nutanue 220 B MPOBEPUTh Ha/IW4YUe HaNpSKEeHUs
HeT omn60ok
220 B Ha koHTakTax aBTomMaTa QF1
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
OTKJIIOUeHHe”
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
WH/MKaTope OOHOBJAITCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHHs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3mo:KHasi npyuYnHa JenicTBUs

BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuuorpapom

COZIepXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
HeT omn6ok NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIlpsKeHUH.

pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE

BCJIe/ICTBUE BKJIIOYEHUS] JPYroro | OT APyrod JUHUU

o6opymoBaHus (

3JIeKTpOABUraTesield, CBapOYHbIX

annapaTtos)

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

Het omun6ok

[Ipy mojavye HampsKEHWS HA PEryJsTOpP HAa Harpy3Ke MNPUCYTCTBYET
HanpshKeHHUe, X0Ts KoMaHaa “Pa6oTa” He 1olaHa, peryJisiTOp HAXOAUTCS B
pexxuMe “'oToBHOCTB”

Bo3mo:KHas npuYnHa JenicTBUs

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP
THUPUCTOPA

HeBepHoe NoJK/II04YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpy3ku NO/IKJII0YEHUS] HAarPYy3KHU
BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

11. TexHru4ecKoe 06CIyKMBaHUE

11.1 TexHu4eckoe OOC/Iy:KMBaHHE pETYJSATOpPAa MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B
1IeCTb MecslleB M BK/IIOYaeT B cebs:

A) KOHTPOJIb KpenJleHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNUH, TOATS>KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.
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12 MapkupoOBKa peryJjaropa
12.1 Ha kaxbli1 peryJiiTop HaHOCATCH:
A) Ha3BaHMUe peryasaTopa;
B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

13 YnakoBka 6/10Ka

13.1 YnakoBKa perysisiTopa Ipou3BOAUTCH B KAPTOHHYI0 KOPOOKY WJIY iepeBsHHBIN ALUK.

14 TpaHcnopTUpOBaHHE U XpaHEHUe

14.1 PerynsTop XpaHUTb B 3aKPbITbIX MNOMeEIEHUSX B KAPTOHHBIX KOpPOOKaX WJIHU
JlepeBSIHHbIX SILUKaX [PU CJIeAYIOLUX YCIA0BUSX:

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

B) oTHocHUTe/IbHAsA BJAXXHOCTb Bo3/iyxa He 6osiee 80 % npu TemnepaTtype 35 C.

Bo3ayx B moMelleHUU He JOJKEH COJlep>KaTh MbLIY, MAPOB KUCJOT U 1IeJiouel, a TakxkKe
ra3osB, BbI3bIBAKOLIMX KOPPO3HUIO.

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

14.3 TpaHcnopTUpOBaHMe [JONyCKaeTCd BCEMU BHAAMM 3aKpPbITOTO TPaHCIOPTA.
TpaHcnopTHpoBaHHe  aBUATPAHCIOPTOM  JOJ/DKHO  NPOU3BOJUTHCI B OTallJIMBaeMbIX
repMeTHU3UpPOBAHHBIX OTCEKAX.

15 KoMnieKTHOCTh

TPM-3-C-TTUA251-3T .eoreeeeieeee e et et ee e e ean 1T
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnesseeensnes 1wt
| =0k 1 (0] o AP PTRPT 1wt
3§01 0 O 2 1T

16 T'apaHTHiiHbIE 06513aTE/IbCTBA

16.1 F'apaHTHUNHBINA CPOK 3KCIJIyaTalld 12 MecsleB cO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

16.2 B ciayyae BbIXOZa peryJjsaTopa W3 CTPOs B TedyeHUe TapaHTUWHOrO CpoKa IpHU
COOJIIO/IEHMU TMO0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIX 3aMeHY.

16.3 F'apaHTHUIHbIE 06513aTEbCTBA U3TOTOBUTEJIS HE J€CTBYIOT:

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

e HanpepoxpanuTesn.

e B ciyyae peMOHTa M KOMILIEKTAallMM NOTpPeOUTE/NeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHue UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSX, WUCHBITAJU yJAapbl MOJIHUM, MOXap WJIU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

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

16.5 B cinydyae HE06XOAMMOCTH rapaHTUMHOI'O U MOCTTapaHTUMUHOr0 PEMOHTA MPOAYKLUHU
MO>KHO 00PaTUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHnok Al Cxema nmo/IK/Il0OYeHUsI HAarpy3KH — “3Be3aa”
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxxenue B FaGapuTHbIE U IPUCOEAUHUTEbHBIE Pa3MepPbI
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Ta6sinna B1 F'a6apuTHbIe U IPUCOEIUHUTEbHBIE pa3Mepbl, MM
HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-TIN251-3T-40 360 | 390 | 414 | 560 525 | 174 | bBoatel M8 16
TPM-3-C-TIN/1251-3T-80 360 | 390 | 414 | 560 525 | 174 | Boate M8 18
TPM-3-C-TIN/1251-3T-125 480 | 516 | 546 | 720 680 | 194 | Boarsl M10 24
TPM-3-C-TIN/1251-3T-160 480 | 516 | 546 | 720 680 | 194 | Boarsl M10 26
TPM-3-C-1IN4251-3T-200 560 | 602 | 638 | 840 790 | 194 | Boatel M12 33
TPM-3-C-TINJ251-3T-250 560 | 602 | 638 | 840 790 | 194 | Boatel M12 36
TPM-3-C-TIN1251-3T-315 660 | 702 | 738 | 940 890 | 222 | Bosarel M12 48
TPM-3-C-TIN/1251-3T-400 760 | 802 | 838 | 1000 | 950 | 222 | BoatreiM12 50
TPM-3-C-TIN/1251-3T-500 760 | 802 | 838 | 1000 | 950 | 222 | BoatreiM12 55
TPM-3-C-1IN4251-3T-630 760 | 802 | 838 | 1000 | 950 | 222 | Boartbi M12 60
TPM-3-C-TIN251-3T-800 760 | 802 | 838 | 1000 | 950 | 222 | Boartbi M12 64
TPM-3-C-1IMA251-3T-1000* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatsl M12 75
TPM-3-C-TIMAA251-3T-1250* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatel M12 85
TPM-3-C-IIMA251-3T-1600 HanoJsibHbi# mikad 1600x800x400 120
TPM-3-C-IIMA251-3T-2000 HanosabHbi# mkad 1800x1200x600 200
TPM-3-C-IINJ251-3T-2500 HanosabHbii mkad 2000x1400x600 230
TPM-3-C-IIMJ251-3T-3000 Hanosabnbii mikad 2000x1400x600 260

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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