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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOILIHOCTH, HMeHyeMoro pajsee 1mo Tekcty “TPM-3-IIM/J1251-PT-A”, “peryasarop” wuau
“ycTpoiicTBo”.

1. Ha3HauyeHUe

1.1 PerynsiTop npefHasHadeH JJis peryJMpOBaHUsA NepeMeHHOro HallpsKeHHS B CeTAX
220/380 B 50 I';, Ha aKTUBHOW W aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJaMHu:

A) $a30BbIM, TO eCTh U3BMEHEHUEM YTJIa 33/I€P>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTon0M npomnycka Nepuo/ioB.

PerynaTtop Hesb3d HWCNOJNb30BaThb /I 3JEeKTPONUTAHUA NPUOOPOB, COZAEpKALUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyZoBaHHe U T.A.). JTO MOXXeT NPUBECTU K BBIXOAY U3 CTPOsl KaK peryjadaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpy3ska K pery/saTopy NoJKJI4YaeTcs M0 CXeMe “pa30MKHYThIN TPEYTOJbHUK .

1.3 PerysvpoBaHHe Halpsi>)keHHe Ha Harpy3Ke OCYIIeCTBJISETCS OJJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOTrO ymnpaBJieHUs] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHasHayeHbl KHONKHW U IepeMeHHbIM pe3nuCcTOop Ha
nepefHel mnaHeau 1mkKada, TaK W JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CUTHAJI0OB MOTYT IPUMEHATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) crangapTHbIN curHais 4..20 MA;

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

KoMaHay pa3pelnienus sl paboThbl peryissTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJISEeTCS MyTeM
NpOrpaMMHPOBAHUS.

1.5 PerysiATOop sB/AsieTCA MHUKPONPOLLECCOPHBIM NPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIpoLeccopa.

1.6 PerysnsiTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHHE 3a/alollero
CUTHaJIa, TOKaxX Harpy3KH, peHMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLIIKOOK.

1.7 Bcrpoennbin [IU/l-perysndarop 1no3BoJiseT HEeNOoCpeCTBEHHO  YIpaBJATH
TeMIlepaTypoH, TEMIIOM HarpeBa M OXJaXJAeHHUS O0O0beKTa IyTeM BO3JeWCTBUA Ha
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yOpaBJIAOLMN BXOJ, peryasaTopa.

[IU/l-perysiaTop MOXeT yNpaBJaATbCAd MECTHO C IaHeJ U

yIpaBJieHUs WU yJlaJleHHO 1o npoTokoJy ModBus.

1.8 PerysiaTop UMeeT ULIMPOKUU KOMILJIEKC 3alUT U aBTOJUATHOCTUKH, 00ecreyrnBatoLIUX
HaJle)kHoe PYHKLIMOHMPOBaHUe YCTPONCTBA U CBOeBpeMeHHOe MHPOpMUPOBaHUE NTOTPeOUTE N
0 BO3HUKAIOIIMX HEUCIIPABHOCTAX U UX YIIPeXJeHue.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuuueckue xapakrtepuctuku TPM-3-ITWJ1251-PT-A

KosinuectBo ¢as 3
Cetb 198-242 B, 342/418 B, 50 I'y
YnpaBsaeHue pazamu CoBMeCcTHOe
Cxema MOJIKJIIOYEHHUS] HAaTPY3KHU PAa30MKHYTBIN “TPeyroJibHUK”
Hasnyue BBOJHOTO aBTOMaTHU4YECKOIO Jla
BBIKJIIOYaTeJIs
Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUO0B

BcrnoMoraresibHOe MUTaHUE /11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y

HoMHHa/NBHBIN TOK HAarpy3ku, A

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

Peryaupytouiydii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIN
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
nepeMeHHbIN pe3uCTOop, KHOMKU MaHe U
ynpaBJieHHUsl

Bxopz ynpaBsieHusi / BXOZHOe CONIPOTHUBJIEHHUE

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

[1;1aBHBIN BbIXO/, HA 3aJaHHYI0 MOLHOCTh

0..25 cexk

Nupaukanuda

Kupako-kpucrasindyecku MHAUKATOp 32-
CUMBOJIbHBIH, 2 CBETOAMO/A

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMmmupyeMsbix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,

“T'oToBHOCTB”
Tun [IU/]-perynsatopa TPM251-1111.UPP
KosinyectBO KaHas10B u3mepenus [1U/]- 1

peryJsiTopa

Ynpassienue [IU/l-peryaaropom

KHonkaMu c i1jeBo aHe/id Npu60poOB WU
yAasieHHo 1o uHtepdeiicy RS-485( npoTokon
Modbus)

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk temnepatypsl 80 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM
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3auuTa: KOHTPOJIb UCIIPAaBHOCTHU TUPHUCTOPOB

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NYCKOM

3almuTa: HeCUMMeTPUS BbIXOJIHBIX TOKOB(

JJIeKTpPOHHadA
00OpbIB UJIM TOBPEXKJEHHE HAaTPY3KH)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYyIOLIeEe [=1,5Ia-10 cek, I=1,25 11 - 30 cexk, [=1,1 [u -
CpeJlHEKBaIpaTHYHOE 3HAUYEHHUE) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIUTYHOE 3HaYeHUe)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 20 T
cTabuIM3al MU TOKA
Bpems cTabu/iM3ally TOKA TPU CKayKe
HaNps>KeHH!s CeTH WM Harpy3ku Ha 10% B 2.3 cek
pexuMe cTabuaM3anu TOKa
CTeneHb 3alUILEHHOCTH P41
OxnaxeHme [IpuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTHUJISITOPAMHU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXXKHOCTh BO3yXa

0..90% 6e3 koHJieHcaTa ( cyxoe NOMelleHHe)

H3onauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
yHOpaBJASOUMMU LENIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcniyaTanuu

He menee 10 JieT

['apaHTuda

12 mecs1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onIus, TpedbyeTcs Aor. niaTta RS-485

Jia paboTel peryJjAaTopa Heo6XoAMMO JBa HanpskeHusa. OJHO HampshkeHHe 4Yepes
TUPUCTOPBI KOMMYTHUPYETCA HAa HAarpy3Ky — OHO Ha3blBaeTCS CUJIOBBIM HANpPSHKEHHUEM; Jpyroe

HallpAXeHHrue HCIIoJIb3yeTCAd [AJId IHTAHHUA

CUCTEMDbI

ylpaBJieHUd - OHO Ha3bIBAE€TCA

BCoMoraTesbHbIM. BcnoMoraTtenbHoe HanpsbkeHue — 220 B 50 I'n,.

2.2 PerynaTop npejiHa3HavyeH JJis 9KCIJIyaTalluy B CJeYOUIUX YCIAOBUSIX:

A) 3akpbITble B3pbIBO6€30MacHble TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHCcal U

BJIaru;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;
) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydel U APYTrUX UCTOYHUMKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHYTpeHHee YCTPOUCTBO.

BHemHuM BU/J pery/siTopa fpejcTaBjieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeluHu# Buj perysstopa

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

BHyTpu 1mikada pa3MeniarTcs:

A) aBTOMaTHYecKu# BbikJIO4aTe b QF1;

B) TupucTtopHble MoayU( 3 IUTYKH);

B) paauaTop oxsaxKaeHUs;

[') myaThl cUCTeMbI yIpaBJIeHUS;

) xnemmHuble kosioaku XT1-XT2 f/1s1 noAK/I0OYEeHUS LleNlell Harpy3Ky;
E) aBTOMaTHuyecKkui BbikI0O4YaTea b QF2;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJieMMa 3a3eMJIeHHs.

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

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

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

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

“PaboTa”

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

“ABapus”

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

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

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

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

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

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

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

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2

Ceetopuopn “Pabora” ['oput B pexkume “Pabora”

Ceetoauon “ABapus” [loput B pexxume “ABapus”

Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs

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

Tym6sep “PaboTa” Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp” Jlis1 BX0J1a/BbIX0/1a B PEXKUM MPOTrpaMMUPOBaHUS

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

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

3.4 HasnaueHue kjaeMM kaeMMHbIX Koao040K XT1-XT2, X1 u X4 npuBejieHo B Tabsule 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMbI

XT1 1 B ®a3a B jiy15 coeJUHEHUSI C HATPY3KOU

XT1 2 C ®a3za C as151 coeUHEHUS C HATPY3KOH

XT1 3 A ®a3za A /1 coe/JUHEHUS] C HATPY3KOU

XT2 1 LA Beixoa A fJ1d coeiMHEHUs C HArPY3KOH

XT?2 2 LB Beixoa B a5 coeiuHeHUsI C HArpy3KOM

XT?2 3 LC Beixoa C 11 coeJUHEHMS C HATPY3KOHU

X1 1 3B Hanpsixkenue 3 B 1 NOAK/II0YEHUS BHEILIHETO
nepeMeHHOro pe3ucTopa

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

X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA

X1 4 Rymp Jns noAK/I04YeHNS CpeJHET0 BBIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6mui AJis aHAJIOTOBOT0 CUTHaJIa YIpaBJeHUsl

X1 6 Ay g moa4y CUrHajia JYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-10
NpOrpaMMHUpPYeEMOro peJjie

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 ;l;)}]lj)el\daﬂbHO-BaMKHYTbIﬁ KOHTAaKT 1-ro nporpaMMHupyeMoro
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X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NpOrpaMMHUpPYeEMOro peJjie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJie
x4 > P2
X4 6 H3 P2 HopMasnibHO-3aMKHYTbIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
peJie
X4 7 HP P3 HopmanbHO-pa30MKHYTbIA KOHTAKT 3-T0O
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHUpyeMoro peJe
x4 8 P3
X4 9 H3 P3 ;lé)}lﬂel\/laﬂbHOGaMKHYTbII/I KOHTAaKT 3-ro NIporpaMMHupyeMoro

3.5 CxeMa coeJMHeHUS HAarPy3KHU.

Harpy3ka mnojk/o4daeTrcs no cxeMe “pa3OMKHYTbId TpeyrojbHUK’, MpPU ITOM
MaKCHUMaJibHble HAaNpsDKeHUs Ha Harpy3o4yHbIX pe3uctopax Rab, Rbc u Rca paBHBI TMHEHHBIM
HanpspkeHUsAM( HoMuHaJIbHO 380 B).

[Togk/a0ueHrWe Harpy3Ku K PeryJsiTopy NpPOU3BOJAUTCS B COOTBETCTBUM CO CXeMaMH U3
NpUJIOKeHHUA A.

3.6 Boi6op crnoco6a nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJiepa “PaboTa” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioku X1
Ha IJIaTe ynpaBJIeHUs.

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

Bbi6Op Mexay MeCTHbIM WJIM JUCTAHIMOHHBIM CIIOCOOGOM yHpaBJIEeHHUS OCYIIeCTBJISETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

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

3.7 Br160op 3az1at0111ero CUrHasaa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINPSXKEHUS PperyasaTopa MOXHO MECTHO WU
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIIPaBJISATh:

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

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAaYeHUSM 33/]al0lero CUrHasia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKIIUX CUTHAJIOB MOTYT
NpPUMEHSAThCH:

A) cranpapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIN aHa/0roBbid curHad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHUs(
npujoxenve A) wu Tab6suned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIJiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hanpumep U3=50%, P3=25%. B pexume
CTabuJIM3allMu TOKA CUTHaJI 3aJlaHrs 0TOoOpaXkaeTcsl B aMIepax, HanpuMmep [3=28 A.
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Takxe curHas 3alaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.

3.8 Ucnoab3oBaHre QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBesieHUe peryJiaTopa Mocje MpoBaJia CHJIOBOTO HJIM BCIIOMOraTeJbHOI'0 HaIpsKeHUs
omnpejessieTcs 3HayeHMeM (QYHKIMHA MOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/vMBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpshKeHUs JJIWIICS MeHee [IBYX CeKYH/, TO BbIXOJHOE HalpshKeHHe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryaatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH YpOoBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AUCILIee
WHJUIMPYETCS cooblieHue 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHy “Cton”, moce
4yero peryJsTop nepeijet B pexxuM “'oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBIX peJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThbl Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTH oT 3HayeHul ¢yukiui F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKILUIO CUTHA/IM3aTOpa CJAeAYI0LUX COObITUM:

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

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) Perynsitop HaxoauTcs B pexkuMe “ABapus”.

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

3.10 Boi6op cnocoba peryJupoBaHugd

10
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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 13 13

PucyHnok 3.3 BbixojHoe Hanpsi»keHue py $pa30BOM Criocobe peryaupoBaHUs

JlocToMHCTBa MeToa:

A) noaXoauT 11 aKTUBHOM Y aKTUBHO-UHAYKTUBHOM Harpysok ( cos ¢ >0,2);

B) noAxoAUT A1l peryJupoBaHus TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHS
SIPKOCTH CBeYeHHd JIaMIl HaKa/IMBaHUS;

B) no3BoJisieT yMEHBUIUTD MyCKOBBIE TOKU;

HepocraTku MeToja:

A) BHOCUT rapMOHHYeCKHe UCKaXKeHUs HalIpSKEeHUs CeTH;

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

Pa6ounii yuksa npu ¢pa3zoBoM peryJiMpoBaHUM NPe/CTaB/IeH HUXKE HAa PUCYHKe 3.4:

11
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A UBbix
100%
Max —m — — — — — —
T < R— SN
T
0 L
Tnyck TexHoNnorM4ecKkMn UnKn Tebikn
100% — — — — — — —
Curnan sagaHws
T
0 o
Komanpa “"Pabota”
T
0 o

PucyHok 3.4 Pabouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne momaur koMmaHAbl “Pabota” B TeuyeHue BpeMeHM THycK BbIXOJHOE HamMpsiKeHUeE
IJIABHO YBEeJIMYMBAETCS OT MHUHUMaJIbHOIO 3HaueHHs Min 0 3aJaHHOTO YPOBHSA. ITOT y4acTOK
Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPsKEHUE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B JMana3oHe MexJy 3HadeHMaAMH Min v Max, a 3aTeM nocje nojayu
koMaH/ibl “CTon”, BBIXOJHOE HANpPSXKEHUE IJIABHO YMEHBILAETCSl B Te4YeHHWe BpeMeHHU TBBIKJ 0
MUHUMAaJIbHOT'O YPOBHSI( [IJIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06ecTOYHMBAETCH.

3.11.1 [InaBHBIX NYCK Y MJIABHOE BBIKJIKYEHHE

[IpuMmeHeHUe (YHKUMN MJAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIT NpPeJoTBPaTUTh
CKAUYKMU HaNpsiXKeHUsl CeTH, 00yCJI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKXkKe
YMEHbIIUTh MyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpefesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.11.2 Bri60p peryiMpyeMoro BbIXOJHOI0 IapaMeTpa

B kayecTBe peryjMupyeMoro napaMeTrpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JleNCTByIOllee 3HAaYeHWe HalpsKeHWs Ha Harpyske NpsMO-NPONOPLUMOHAJIBHO CUTHANY
3aZiaHusA( Opu YCJOBUM, YTO HANpPsSHKEHHE CeTH CUHYCOMJAJIbHO, Harpys3Ka JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJsseMass B Harpyske, HeJWHENHO 3aBUCUT OT
3ajjawolero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BBbIXO/HAsA MOILHOCTb IPU TeX e YCJOBUAX NMPAMO NPONOPLMOHAJbHA CUTHANY 3aJaHUs. ITU
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

12
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Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpSXKEHUS Y MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHud

BbI6paHHbIN BBIXOAHOW NapaMeTp

Hanpsi:xenue, U Mo1HocTs, P

CUTHaJI
3afiaHusd, | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 [ 50 | 60 | 70 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 |73 89 ]95]|100

Peoix, % | 1 4 19 |16 25[36 |49 |64 |81 |100| 10| 20|30 )40 |50]60]70]|80]|90]100

Bbi60p pery/impyeMoro 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 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexyM CcTabUJIM3aLUU TOKA

PerynsaTtop MoxeT paboTaTh B pexuMe CTabW/IM3allMM TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4T0Ob! NOAAEPKUBATh TOK Harpy3Ku Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLuU
TOKa - 2% OT HOMMHAJBHOTO TOKa peryJsaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKayKe
CeTeBOro HaNpsKeHHUA WM Harpysku Ha 10% - 2.3 cek. CurHan 3afaHua oToOpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIUA BK/IOYAETCAd U OTKJIIOYAeTCsd MPOrpaMMHUpPOBaHUEM
yctaBkd F17, a BeJiIM4MHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKa 3aJaeTcd ycTaBkaMu F21 u
F22( cMm. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTaOUIU3aLUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabGUIM3aLUH(
OrpaHUYeHMs) 3aZlaHHBbIX BeJUYMH. [lna 3toro uMeerca QyHkuusa F18, kotopasa MoxeT
NPUHHAMATh 3HAYEeHHUH:

- 0 - MmegsieHHasA. CKOPOCTb CTaOMJIM3aL MU UM OTPaHUYEHUS MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUrAeTC HauboJibllasg TOYHOCTb CTabW/IM3anuu. TOYHOCTb CTAaOU/IM3ALUHU
HanpsKeHUs WM Toka — 1% OT HOMHHA/IBHOTO Halpsi>XKeHUs CeTH, BpeMsl CTabM/IM3aLuu NpU
CKayKe CeTeBOr0 HanpshkeHUs Wiu Harpy3ku Ha 10% - 5..6 cek;
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- 1 - cpepgHaa. CkopocTb CTabuaM3alUM WJIA OrpaHUYEHUs CpeJAHdAs, IpPU 3TOM
JlOCTUraeTcsl CpesiHsAsA TOYHOCTb CTAbUIM3alMU. TOYHOCTb CTAOMJIM3ALUM HANPSXKEHUd WU
TOKa - 2-3% OT HOMHHAJIbHOTO HaNps>XKeHHUsl CETH, BpeMsl CTabUIN3al U IpU CKauKe CeTeBOro
HanpsiKeHUs WM Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpas. CKOPOCTb CTAOU/IM3ALUU UM OrpaHUYeHHUs ObICTpas, IpU 3TOM TOYHOCTb
cTabuansanMy HU3Kasg. TOYHOCTb CTAaOW/IM3allMM HanpsbKeHUs WJIM Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKeHUs CeTH, BpeMs CTaOW/IM3allMy NMPU CKayKe CeTeBOr0 HalpshKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUJIN3UPYeMON BeJUYUHBI OT 3aJaHHOM M OoJiee MeJJleHHas MO Mepe NPUOIMKEHUS
CTabUJIN3UPYeMON BeJMYMHBbl K 3aJaHuio. Takod BHJ, CTabUIM3aLMU MOXET OKa3aTbCs
NOAXOJALLEN /I HeJIMHEMHOW Harpy3KHU.

3.13 MeTo 1 IpoMnycKa NepruoJioB

MoiHoCTb, BbljesisieMasi B Harpy3ke, peryJMpyeTcsl 3a CieT U3MeHEeHUs 4ucJia NePUo0B
CETEeBOTO HANpsHKEHHsS, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. PopmMa BbIXOAHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

LA
VU

PucyHok 3.5 BeixoZjHOe HanpsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePHUO/ 0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETh;

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

HepocraTku meToa:

A) He TOAXONUT JJisI PeryJMpPOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3o0K M
YPOBHS SIPKOCTH CBEeYEeHHUs JlaMIl HaKaJMBaHUS;

B) He pekoMeH1yeTcsl IPUMEHSTD /IS aKTUBHO-UHAYKTUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEeHME CKAYKOB HaNpsDKeHUs, OOYCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( pnkep-apdekT);

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

[Ipy KCMOJIL30BaHUK 3TOTO MeTOJZa MOIIHOCTh, BblJeJisieMas B Harpy3ke, MpsMoO-
NpOMOPIMOHANbHA BeJIMYUHE CUTHAJIA 3a/JaHUSI.

Pabouuii [UK/I IpeACcTaB/eH HUXKe Ha pUCyHKe 3.6:
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A PBbix
100%

Max

Min
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0 B
TexHoNnorM4eckuin LnKn
B e
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PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0M MPOMycKa eEPHUOI0B

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

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

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

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

3.13.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA

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

JuckpeTHOCTb peryavupoBaHus coctasJsieT 0,5%.

3.14 Bb160p TUIA HATPY3OK
PerysiiTop MMeeT BO3MOXXHOCTH BbIGOpa THIA HArpy3kd - aKTUBHOM HWJIM aKTHBHO-
WHAYKTUBHOW. BbIGOD OoCyliecTBsIeTC nMporpaMMUpoBaHreM GyHKIMUHU F8( cM. myHKT 7)
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[Ipu Bbi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryaaTop caBuraet MMMNyJibChl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Iiepexo/ia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3UWPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
NO/KJ/IIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHocTH MeHee 0,8, HanpuMep TpaHchopMaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUraTe U U T.N. Ec/Iu ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 OOGMOTKY TpaHcdopMaTopa, TO yalle BCero TaKyl Harpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3aToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpPU peryJUpoBaHUM MponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS HAarpy3kud dyepes
TpaHcdopmaTtop. B 3ToM ciyyae npu F8=1 perysndatop cHavaJja IJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsSDPKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, IMocJe 4ero yke COOGCTBEHHO U
HayMHaeTCcsd peryJMpoBaHMe NPONYCKOM MEepHOJ0B. 3a CyeT IJIABHOrO CTapTa YAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHM4MBaHUs TpaHCcOpPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs],
CpabaTbIBaHUSA 3aIIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.
Perynsatop uMmeet cneyuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOPOM 3Ha4eHHUs PaBHOTro 1, Bce MOJIb30BaTeJbCKHe YCTAHOBKU CTUPAIOTCA, @ HA UX MeCTO
3aNMChIBAIOTCSA 3aBOJICKUeE 3HaYeHNUS QYHKLUM.

3.16 3a1uThl
B perysisiTope peasin3oBaHbI CjeAyloLe BUbI 3aLUT:

A) 3amyTa OT KOPOTKOrO 3aMbIKaHUSl peryJjsaTopa sABjsfeTcd Ay6JUpOBaHHOW U
obecrnieyrBaeTCs JBYMS CII0COOAMU: 3JIEKTPOHHBIM U 3alllUTa aBTOMaTU4YECKUM BBIKJIIOYaTeeM
QF1. OJnexkTpoHHas 3alluTa peanu3yeTcs MyTeM OBICTPON 0OpPabOTKU MHUKPOMPOLECCOPOM
CUTHAJIOB, MOCTYNAKILMX OT JAaTYMKOB TOKa. [Ipy mpeBbIlIEeHUA MICHOBEHHOTO TOKAa 3HA4YeHHUA
3*lHOM mNpPOUCXOAUT CHATHE YNpPABJAKLMAX HMIYJbCOB € TUPUCTOPOB, a Ha JuUCIlJee
O0TOOpaXkaeTcsl COOTBETCTBYMOLee coobileHHe. B ciydyae HecpabaTblBaHUs 3JIEKTPOHHOMN
3alMThI( MO NpPUYMHE BHYTPEHHEW HEeUCHPaBHOCTH WM cOOe HaCTpoeK) NpHU KOPOTKOM
3aMbIKaHUHW Harpy3Ky 06eCcTOYUT aBTOMaTU4YeCKUH BbIk/IouaTe b QF1.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUS
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMHMHa/JIbHOE 3HauyeHWe TOKa peryJjaTopa. 3alura dBjseTcd AyO6JUPOBAaHHOW U
obecrneyrBaeTcsl ABYyMsl CIOCOOAMM: 3JIeKTPOHHO M aBTOMaTHYeCKUM BbikawoudaTesneM QF1.
Mukponpoueccop HelmpepblBHO HM3MepsieT TOKM HAarpy3Kd M HaKallJIMBaeT 3HayeHUe BpeMs-
TOKOBOIO HMHTerpajla M CpaBHMBAeT ero C yCTAaBKOM, NPHU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIyJIbChl yNpaBJeHWs C TUPUCTOPOB M OTOOpakaeT Ha Juciiee coobuieHue. Pab6oTta
peryssitopa 6JIOKAPYeTCsl Ha 3 MUHYTBHI, [10CJIE YeTr0 OH MepexoauT pexuM ‘[oToBHOCTB” eciu
nojaHa komanza “Cromn”.

[leperpy3ouyHas cnoco6HoCTb perysasaTopa: I = 1,5 Inom - 10 cek, [ = 1,25 [nom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciiyyae HecpabaTbhIBaHUS 3JIEKTPOHHOM 3aIUMThI( 0 NIPUYHMHE BHYTPEeHHEHN
HEHUCNIPaBHOCTU WJIM cOOe HaCTpoeK) TUPHUCTOPbI 3alMLIAIOTCA OT Neperpy3kd TelOBbIM
pacuenuTeseM aBTOMaTU4YeCKOTo BbikatodaTesns QF1.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO oONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaThiBaHMsS 3aliUThl paboTa peryasTopa
6JIOKMpYyeTCcs [0 OXJaXKJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBbIK/JIIOYAIOTCH
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BEHTUJIATOPbl OXJAXKAEHUS U PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[) 3amuTa OT HECUMMETPHUHU BBIXOJAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alljUTa MOXeT
ObITb BKJIOYEHA WJIMU OTKJIHYEHa MyTeM NporpaMMmupoBaHus ¢yHKuuu FI3( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeYIOIUX YCIOBUM:

- cpeaHe apudmetrudeckuid Tok ¢a3 Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHHAJIBHOTO
ToKa [ HOM perysigaTopa;

- OJMH WM 06oJiee TOKOB Harpyskd oT/M4YaeTcs oT Icp 6osiee yem Ha 20% B TeyeHUe
BpeMeHHU 5-15 cekyH.

HecruMMeTpUsl BBIXOJHBIX TOKOB MOET ObITb 00YCJI0BJIeHa MOBPeXJeHUsIMU B HarpyskKe,
Hanpumep, neperopaHreM TOHoB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

/1) KoHTposib mojk/a04YeHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHyTpeHHee
KOpPOTKOe 3aMblKaHHe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKUU F91( cM. nyHKT 7).

E) KOHTpoJb HaNpspKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B C/y4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WM B ClAy4yae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yukuu FO92( cM. nyHKT 7).

2K) 3amura oT BHyTpeHHed HeucnpaBHocTH “Owm5 HeT cBaA3u Mexay mnJatamu’
buKcHpyeTcs NpU OTCYTCTBUM OOMeHa JaHHBIMU MexJy MaTaMu. [Ipy BOSHUKHOBEHHUU 3TOH
aBapHHU YCTPOUCTBO He MOXKET QYHKIIMOHUPOBATh, TPEOGYETCS PEMOHT.

3.17 HacTpouiku

B perysisiTope npeycMoTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlna usMeHeHHe nopora cpabaTbIBaHHUS 3alIUThl OT KOPOTKOI'0 3aMblKaHUsI B BepXHel
yactu maatel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHUd Jjg  xkamnepa J1-J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyasbHO Ha
NpeANpUSATUN U3rOTOBUTEJIE YCTAHOBJIEH NOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK peryJ/stopa. B jileBoM BepXHeEM YIJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJibHble Toukd “K3”. HampsokeHue, u3MepeHHOe MeXAY 3THMHM TOYKaMH, [JOJDKHO
COOTBETCTBOBAThb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HamNpshKeHHe onpejiessieT
TOK cpabaTbiBaHUs 3aluThl Mo K3. BesnurnHa Toka cpabaTbiBaHUS MPSIMO-MPONOPLMOHAIBHO
HamnpsbKeHU  3TOM  ycTaBKUA. [Ipy  Heo6XOAMMOCTH  yBEJWYUTb  4YYBCTBUTEJbHOCTH
cpabaTblBaHUS HYXXHO 3TO Hampsih>keHUWe YMEeHbIIUTb, [Js 3arpybJsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IpyHUMas pelieHHe O HEOOXOJMUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs, c/le/lyeT NPUHUMATh BO BHUMaHUE:

- ecqUd pKaMIep CHAT, HU OAHO U3 MoJioKeHUH |1-]5 He 3aMKHyTO, TO 3aljuUTa He
cpaboTaerT;

- ObIBaeT cUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEeHHOM KJielaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTbiBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAa4€HHUIO TOKa, a He JileWCTBYOIeMy. JTO Yalle TOBOPUT O TOM, UTO BEJHKO
aMIIMTYAHOe 3HayeHUe Toka( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoeT mpuUBEeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TIpeJie/lbHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HaCcTpoMKa Kak pas
npejycMaTpUBaeT cpabaTblBaHUE 3alUTHI /IS HENPEBbIIIEHUS 3TOTO Npe/ebHO-A0NyCTUMOT0
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCIJIaTHOM rapaHTUHHOM
00CTY>KUBaHUU.
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b) llokazaHus gaT4yvka Toka. B ciydae, eciv Tok, U3MepeHHbIN GaKTUYECKH, PACXOAUTCS C
JI@aHHBIMH, 0TOOpa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO MIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
cayxaT ¢yHknuu F102 "kl ¢asa A”, F103 "kI ¢asa B”, F104 "kl ¢pasza C”. [lokaszaHus Toka Ha
JIACILJIee U3MEHSI0TCS IPSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHUI0 3TUX KO3 PUIMEHTOB.

[IpyHKUMasn pelleHUe O MOACTPOMKe NMOKAa3aHUM TOKa, clefyeT UMeTb B BUAY CJefyloliue
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4ya/JbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHbI WJIM BOOOIe HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJMYEHUH TOKA, IOKAa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelly, CIOCOOHble U3MepATh
CpeiHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kJjemax goJkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOUJAJbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpellHoCTb U3MepeHus Ao 50%. PexkomeHAayeTcs MCNoJb30BaTh KJ/elLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTUMAJIbHO IPOMU3BOJUTH IIPU TOKE paBHOM 60-
80% OoT HOMHWHAJIBHOTO TOKa PEryJAaTopa;

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

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3allUT OT
neperpy3kd HJM KOPOTKOrO 3aMblKaHUsl - JIMOO CJMLIKOM 4YacToe U HeOoOOCHOBAaHHOeE
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIUIIKOM MeJiIeHHOe cpabaTbiBaHUs. B ciyvae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, HW3roTOBHTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TrapaHTUHHOM
00CIY>KMBaHUHU.

[Ipy npoBeseHHMM omnepauud NOACTPOMKM IOKa3aHUW Ha JHUCIJIee PEeKOMEeHAyeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIM yIpaBJeHHUs.

3.18 YupagJsienue 1o uHtepdeiicy RS-485 no nporokosy ModBus RTU

PerynsTop npeJycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdekicom RS-485. [lo yMosiyaHuo
3Ta mJiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X04UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciu npu mepBoHauya/bHOW MOCTaBKe IJlaTa He Oblja 3aka3aHa, TO €e MOXHO JOKYIHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoumo:

A) YcTaHOBUTD 3HaYEHHUE aJipeca YCTporcTBa B MHGOpPMAIMOHHOM ceTH pyHKLMelr FI9;

B) YcTaHOBUTB 3HAaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSATb 3HaYeHUE 33/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss OyHkuu F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHasa AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

3.19 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUE”

KHonka “ABapuiiHOe OTKJ/O4YeHHe” MO3BOJISIeT CHATb HaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/a WU OpYer UMyLeCTBa.

KHomnka uMeeT ¢puKcaluio CBOEro MoJoXKeHHus.
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B MozesiiIX TUPUCTOPHBIX PEryJATOPOB C HOMUHa/JIbHBIM TOKOM 40 1 80 A npu HaKaTUHU
3TOM KHONKH pa3pblBaeTcd Liellb BCOOMOraTeJbHOr0 MUTAHUA, IPU 3TOM IJIAThl YIIpaBJeHUs
06eCTOYMBAIOTCA U UMIIYJIbChl YIIPABJe€HUs HA TAPUCTOPHI He MOJAI0TCH.

Jis Mozesield ¢ HOMUHAJIbHBIM TOKOM OT 125 A U Bblllle IPU HaXKaTHUU KHOIKU MOAAETCS
Halpsb>KeHWe Ha MexaHW3M He3aBUCHMOIO pacLelnuTesNsd CUJIOBOIO aBTOMAaTa, KOTOPBIM
OTKJ/II0YaeTcs U 06eCcTOYNBAET HarpysKy.

3.20 UcnonbzoBanue [IU/[-peryagropa

Jis1 ynpaBJieHUsI TAPUCTOPHBIM peryasTopoM ot [IU/[-perysisitTopa Heo6X0AKMMO BbIOpPATh
CUTHaJ ynpaBJieHus 4..20 MA, A1 yero npucBouTh QyHKIUHU F2 3HaueHUe 4.

BHyTpu mkada npousBesieHO YaCTUYHOE paACK/IYeHHe lieledl NUTaHWA U yNpaBJeHUs
[IU/I-perysaTopa corjacHO cxeMe, MpUBEeJEeHHOM B NpuJoxeHUU b. JlaTyuk TemnepaTypsl U
nenu curHaiausauuu [IHW/l-peryasiTopa noTpebrTesb pack/aryaeT CaMOCTOSITENbHO COTJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallMy, KOTOpOe BXOAUT B KOMIIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYET JAeHCTBYWOIIMM Tpe6oBaHuAM “IIpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBuWsiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesiei» U «llpaBuil TEXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpe6uTesei».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCAd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu
yCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOXOAUMO OTKJ/IYUTh PETYJIATOP U NOJAKJII04YaeMble yCTPOKUCTBA OT CETH.

4.3 He ponyckaeTcs nomnajZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acThb
mkada. 3anpenjaeTcs MCNOJIb30BAHUE PETYJSATOPAa B arpeCcCUBHBIX Cpejax C COoJep:KaHHEeM B
aTMocdepe KUCJIOT, Liei04el, Maces U T. 1.

4.4 TloaxksirovyeHUe, PeryJMpoBKa U TexXHUYecKoe OOCIAyKUBaHHEe peryJssiTopa [JdO0JDKHBI
NPOU3BOJAUTHCH TOJIbKO KBaIMQULUMPOBAHHBIMU CIEelMaJMCTaM{, W3YYMUBIIMMH HacTosllee
PYKOBO/ICTBO IO 3KCIIJIyaTalUH.

4.5 Tlpu skcniyaTallud W TeXHUYECKOM OOCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUd 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 Jlns1 3a1UThI 06CIy>KHMBAIOILET0 IIepCOHA/Ia PEryAsTOP JOJXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCIOJIb30BaH KAaK Pa3beJMHUTEJb €U UJIH U30JHpYlolee
YCTPOUCTBO.

4.8 Ecnu ciaydaillHas MmoJijaya HaMpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONaCHOCTb JJs
nepcoHajia Ui 060py/l0BaHUsl, TO PeryasaTop HEOOX0AUMO MOAK/IYATh Yepe3 NpepblBaTelb,

HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOWCTBA C KOH/IEHCATOPHOM HAarpy3KoOM, MOJKJIIOUEHHON K
BBIXOZY.
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4.10 Pabora peryssaTopa CONpoOBOXKJAeTCS BbljeseHHeM Temsa. [/ npeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X0UMO:

A) ycTaHaBJIUBATh PETyJASTOP Ha HETOPIOYYIO TOBEPXHOCTh;

B) HeJlonyCcTUMO yCTaHaBJAMBATh PETYJSATOP B MJI0X0O BEHTUJIMPYEMBbIX MECTaX U MeCTax C
BBICOKOM TeMIepPaTypor OKPY>Kalolllel cpeibl;

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

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

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3W, IPe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINNOJIHATbL BHUTBIMH IAdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaCTBEHHbIM HWX IOAKJ/JIIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTAeJIbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOeCHeYUTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJisiTopa, JJis 4Yero pPeKOMeHJyeTcsd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTb UJIK ONPECcCcoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJeMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMH, CO3J]AKOIIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBesieHHBIM B [IpusioxkeHuu A.

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyole e CTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayecTBe TEeCTOBOM Harpy3KuM peKOMeHAyeTCd MNOAK/IIYUTb TpPU JlaMIbl HaKaJUBaHUA
moiHoctbio 100-150 BT no cxeme “3Be3ga”.

be3 mNOAK/II0OYEHHOW HArpy3kd HEBO3MOXXHO CcJeslaTb BbIBOJ, O IPAaBUJIbHOW HJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbcad B NPaBUJIBHOCTU MOJK/IIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) nopatph HanpsikeHHe Ha peryJisiTop, IPU 3TOM BCe CBETOAUO/JbI Ha Nepe/iHel MaHeJU
mkada 0/DKHBI KPaTKOBPEMEHHO 3aropeThCd M NMOracHyTh, Ha AUCIee B TedeHUe 10 cekyH[
Jl0/KHA 0TOGpa3UThbCA HAANWCh TeKylled MOJesM pery/sTopa U BKJKOYAKTCA BEHTHUJIATOPHI
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oxJaxkaeHus. [lasee Ha Aucnaee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTL” M TeKylllee 3HaYeHHE
CUrHaJjia 3ajaHusi( HampspKeHUs WM MolHOCTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NporpaMMHUpPOBaAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMojavya KomaH/Jbl “PaboTra”
OCYIL[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJ M, BbIXO/HOE HaNpsiXKeHUE PEryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3aJaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3HUCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHHe “Bka” M NpOKpyTUTE pPYy4Ky IepeMeHHOTro
pe3ucTopa OT OJHOr0 KpaWHero IOJIOKEeHUS [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHWs) U3MeEHsSeTCS HalpsbKeHWe B mpejiesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXHUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “Ilporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTB”

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

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsT QYHKIUH.

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

F1 cnocob ynp.
0 - Tymbnep

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

11 TOro, YTOOGbl COXPAaHUTbH BblIOpaHHOEe 3HayeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HakaTb KHONKy “®”, mpu 3TOM Ha J[AuCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNENIHOM 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BbIOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJUKATOpPA UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
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B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUS.
[IporpamMmmupyeMblie GYHKIMU peryJissTopa lepedyucseHbl B Tabaule 7.1.

Ta6snna 7.1 [lporpaMmmMupyeMblie GyHKIIUU

®yH- | Hapnuce Ha OnucaHue
KIUs | MHAMKaTOpe
dyukum F1-F8 aBis10Tca o61MMH 151 BCEX PEXKHMMOB
OmnpepnensieT cmocob6 ympaBJjeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeCTHO WJH
JUCTAHIIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 Cr0co6 ymp. 0 TyMBaep KomaHnza “’P"a60Ta"”no,aaeTCH nepelio,qm’\,/[ PYKOSITKH
TyM6Jepa “PaboTa” B nosioxkeHue “Bki
KoMania “PaboTa” mojjaeTcst myTeM 3aMbIKaHUs KJIEMM
1 JUCTAaHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JI0AKHU X1 nJIaThl yipaBJleHUs]
2 modbus Komana “PaboTa” nojmaercs no unrepdeiicy RS-485
OnpejensieT cUrHaJ yIpaBJIeHUsI BBIXOAHBIM HaNpsiKeHUEeM
3HaueHHe Hagnucoh [TosicHeHue
CurHaJ 3aJlaHUs U3MEHsIeTCsd HaXKaTHeM KHOIIOK “>" u
“
0 KHOIIKU ‘o
HaxkaTue “>” yBesIM4MBaeT BbIXO/HOE HANPSXKEHHE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJlaHus HW3MEeHSIETCS TMOBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, pa3MellleHHOr0 Ha JIIEBOU
1 BCTP.PE3UCTOP | HMAHEJIH. [TosioxkeHUE “Mun” COOTBETCTBYET
F2 CUTHaJ yIp. MHHMMaJIbHOM BeJIMYMHE 3a/laHud, NoJioKeHue “Makc”
— MAaKCHMaJIbHOU BeJIMYMHE 33/IaHMUS.
CurHas 3aJlaHus MOJIaeTCs BHEUTHUM HanpspkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKOM ynpanJieHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud N0JlaeTcs TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZiaHUs T0JIaeTCd BHEIIHUM MepeMeHHbIM
5 BHELL pe3uCcToOpoM. PekomeHnayemoe 3HaYeHue
pe3ucTop
CONpPOTUBJEHHUS 3TOro peauctopa 1..10 kOM
6 modbus CurHas 3aJilaHus nojlaeTcs no uHtepdeiicy RS-485
OnpejnesiieT NOBeJieHUE PETYJIATOPA MOC/e MPONAXKU HANPsHKEHUS CUJIOBOU CETH WU
BCIIOMOTaTeJIbHOTO HaNpshKeHus1 B pexxuMe “PaboTa”
3HavyeHue Hapgnuce ITosicHeHue
Ecnu mpoBan HanpspkeHUs [JJIdJIc MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWEe CKAauyKkoM BO3BpallaeTcsd Ha
0 BKJIIOUEHO MPEeXHUH YPOBEHb.
Ecnu mpoBas HampspkeHusi Jiauics GoJsiee 2 cek -
F3 aBT.BKJI. MPOUCXOJUT aBTOMATHUYECKOE NIOBTOPHOE BKJIKYEHHUE.
Ecnyu mpoBan HanpspkeHUs JIIMJIC MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWEe CKAauykoM BO3BpallaeTcsd Ha
MpPEXHUH YPOBEHb.
1 oTkJw4YeHo | Ecu mpoBasn HamnpsikeHUs AJuics Gosiee 2 cCek -
ABTOMaTHYECKUH IMepe3anycK He MNPOUCXOJUT; YTOOBI
nepedT B pexuM “PaboTa” HyKHO NOAATh KOMaHAY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHay “Pa6oTta”
F4 1-e pesie OnpegensieT ycaoBUe cpabaTbiBaHus 1-ro MporpaMMHUpPyeMOro peJse
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3HaueHUe Hapnucek [TosicHeHue
0 OTKJIIOYeHO | Pesle HeaKTHMBHO BO BCeX pekMMaXx paboThl
1 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
I'OTOB “ToToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
ABAPHUA “ABapwus”
OnpejensieT yca0BHe cpabaThIBaHUs 2-TO IPOTrPAMMHUPYEMOTO peJie
3HavyeHue Hapnuce [TosicHeHue
0 OTKJIIOYeHO | Pesle HeakKTHMBHO BO BCeX peKMMax paboThl
1 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F5 2-e pene I'OTOB “ToToBHOCTB”
2 CUTHAaJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEePEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
ABAPHA “ABapus”
OnpegensieT yca0BHe cpabaTbIiBaHUs 3-T0 IPOrPaMMHUPYEMOTO peJie
3HayeHue Hapnuce [TosicHeHue
0 OTKJIl0YeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT MIPU Nepexo/ie B PEKUM
ABAPHA “ABapus”
OnpepenisieT MeTO/ peryJIMpPOBaHUS BbIXOJHOT0 HAPAKEHUS
3HavyeHue Hapgnuce ITosicHeHue
F7 METOJ, per. - >
0 ¢dazoBbId ®a30BbIM MeTO/] peryJMpoBaHus
1 np.nepuoj; | MeTo/ peryjiMpoBaHus NPONMYCKOM NEPUOJIOB
3ajlaeTcs XapaKTep Harpy3Ky — aKTUBHAsl UM aKTUBHO-UHAYKTHBHAs.
3HaueHHUe Hapnucek [TosicHeHue
0 aKTHUBHasi AxTuBHas Harpy3ska( cos ¢u >0,9)
F8 Harpyaka 1 aKTUBHO-UH/. | aKTUBHO-UHAYKTUBHas. PeKoMeHJyeTcs HCIOJIb30BaTh
JU1s1 Harpysku ¢ cos ¢u<0,8 nmpu ¢$a3oBoM yrpaBaeHUHU(
F7=0) wu jnaa Harpyskd, NOJKJIOYEHHOU uepes
TpaHcpopmaTop, mpH yIpaBJeHUH MNPOMYCKOM
nepuosoB( F7=1)
®yuknuu F11-F22 neiicTBYOT npu ¢pa3zoBoM MeToje peryaupoBanus( ¢yukunusa F7=0)
F11 IIaBH. MyCK BpeMs MaBHOTO BbIXOJa HaNpPsDKEHUS HA 33laHHBbIA ypoBeHb. /[Mana3oH 3HauYeHUU
¢yuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 IABH. BBIKL BpeMsa M/JIaBHOrO CHWXKEHHUS HAaNpsSHKeHHWs [0 MUHUMaJbHOTO 3HaveHHUd. /luama3oH
3HaYeHUU ¢yHKIuU oT 0 1o 25 cek c marom 0,1 cek
OnpenesisieT 3aKOH U3MEHEHHUS BbIXOJHBIX HANPSDKEHUSI U MOIIHOCTU B 3aBUCHMOCTU
OT yHpaBJSIOIEro cUurHaaa(mnpu ycjJOBUM, YTO HaNpsiKeHUEe CeTU CUHYCOUJAJbHO, a
Harpy3ka JINHeiHa)
3HavyeHue Hagnuch ITosicHeHue
F14 | per.BesuynHa
0 U Bbixo/lHOe HampspKeHWE MpPsIMO NPONOPIUOHANBHO
CUTHaJy ynpaBJieHusi
1 p Bbixo/iHast MOI[HOCThb NPSAMO MPONOPIMOHATBHO CUTHALY
yIpaBJeHUs
F15 | mmxnnpegen MuHHUMabHOE 3HaUYeHUe CUTHasa 3aJaHus B %. /luanazon 3HayeHUd QyHkuuu ot 0%

J10 100%, Ho He 6oJiee 3HaYeHUs ¢yHkuuu F16. luckpetHocts 0,1%
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F16

Bepx. npejes

MakcruMasibHOe 3HaYeHUe CUrHaJsia 3a/ilaHus B %. /luana3oH 3HayeHUil ¢pyHkuuu ot 0%
J1o 100%, Ho He MeHee 3HaueHus yHkiuM F15. luckpetrHocts 0,1%

F17

pexum

YnpaBsieHHMe TOKOM HarpysKH.

CDYHKL[I/IH BK/IIOYaeT WJ/IM OTK/II0OYaeT peXnuM

OI'pPaHHUY€HHA TOKA UJIHU CTa6I/IIII/IBaI_U/II/I TOKaA.

3HaueHHe

Hagnucek

[TosicHeHne

0

OTKJI.

PexxuMbl OTpaHHU4Y€HUAd  HJIN TOKa

OTKJIDYEHBI

CTabWIN3al U

1

OrpaHH4YEHHE

BkawoyeH PEXUM OrpaHHUYEHHA TOKA

2

cTabuansanusa

BktoyeH PEXHUM CTa6I/IJ'II/I3aI_lI/II/I TOKa

F18

CcTabuIn3anud

DyHKIMS onpefiessieT CKOPO

CTb 1 TOYHOCTb CTa6I/IJ'II/I3a]_[I/II/I HJIKN OTPaHHUYEHUA

0

MepnieHHas

MeaneHHaH CTa6I/IJII/ISaLII/IH, BbICOKAA TOYHOCTDb

1

CpeaHdada

Cpem—m;{ CTa6I/IJII/133L[I/IH, CpeaHAA TOYHOCTb

2

ObICTpas

BbICTpaH CTa6I/IJII/IBaU,I/IH, HHWU3KaA TOYHOCTb

3

rubkasa

BbICTpaH Inpu GOJIBIINX OTKJIOHEHHUSX OT YCTaBKH,

MeJJIEHHAA IMPHU MaJIbIX OTKJIOHEHHUAX

F21

H. npege |

OnpefensieT MUHMMaJ/IbHOe 3HaUeHUe TOKA B HarpyskKe B peXHMe CTabUIu3al Uy TOKa.
3HaueHue QYHKIUY HE MOXET NPEBbICUTh 3HaYeHHe yHKIuU F22

F22

B. ipegeu |

OnpepesnsieT MakCMMaJibHOe 3HaY€HHE TOKAa B Harpy3ke B peXKMMe OrpaHUYeHHs TOKa
WM CTAabUIM3aLMMU TOKA. 3HaYyeHHe QYHKIMHU He MOKeT NPeBbICUTb HOMMHAJIbHBIN
TOK pPEeryJiiTopa U He MOXKeT ObITh MeHblIlle 3HaueHus1 yHKuuu F21

dyuknuu F26-F28 neiicTBYIOT Npu peryJiMpoBaHuA MeTOJ0M nponycka nepuogoB( pynknusa F7=1)

OnpepensieT BpeMsi OAHOTO LUKJIA PeTyJIMpoBaHus. /luana3oH 3HaueHUH GYHKLUU OT 1

F26 HKJI. per.
I p Jo 25 cek c marom 1 cek
MuHMMa/bHOE 3HaUYeHUe CUTHasa 3aJaHus B %. /luanazoHn 3HayeHUd pyHkuuu ot 0%
F27 | HwxH.mpeaen o o
710 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F28. luckpetHoctsb 0,5%
MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLuu oT 0%
F28 Bepx.npeje o o
J10 100%, Ho He MeHee 3HaueHUus yHkuu F27. luckpetrHocts 0,5%
OyHKIMA BKJIIOYAaeT WJIM OTKJIK4YaeT TEeCTUPOBaHME Ha HaJW4ue Harpyskud U
BHYTpEeHHee KOPOTKOe 3aMblKaHHe TUPUCTOPOB
KOHTpPOJIb
Fo1 Har 3HayeHUe Hagnuce [TosicHeHue
p- 0 BKJIIOYEHa 3anuTa BKIKYEHa
1 OTKJIIOYEHA 3almuTa OTK/IYEeHa
QyHKIMSA BKIKYAET WU OTK/II0YaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gas”
3HaueHHe Hagnuce [TosgcHeHnue
F92 | KoHTpoJb pa3 2
0 BKJIIOYEHA 3amuTa BKJIOYEHa
1 OTKJ/IFOYEHA 3almuTa OTK/IYeHa
QyHKIMS BKIKYAET WK OTKIKYAET 3alIUTY OT HECUMMETPHUU TOKOB Harpy3ku
3HavyeHue Hagnucek IlosicHeHue
0 15% 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 15%
3amuTa 0 0
F93 HECHM 1 25% 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 25%
' 2 35% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIFOYEHA 3amuTa OTK/IYEeHa
3anuck B IaMATh 3aBOJCKUX HAacTpoeK( 3Ha4eHHUH 10 YMOJIYaHUIO)
3HavyeHue Hagnuch ITosicHeHue
0 HeT 3HaueHUs Bcex NpOTrpaMMUpyeMbiXx GYHKIUA He
HU3MeHsieTcs
Bce nporpaMMHUpyeMble HKIIUU NPUHUMAKOT
F98 | 3aBoj. HacTp. porp 4 byHK p
3aBO/ICKMe 3HaYeHUs. JTH 3Ha4YeHUs PaBHbI:
1 Ja
OyHKIUsS 3aBojckoe OyHKIUsS 3aBojckoe
3Ha4YeHue 3Ha4YeHue
F1 0 F16 100%

24




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

F2 1 F17 1
F3 0 F18 1
F4 1 F22 IlHOM
F5 2 F26 5 cek
F6 3 F27 0%
F7 0 F28 100%
F8 0 F91 0
F11 5 cek F92 0
F12 3 cek F93 0
F14 0 F98 0
F14 0 F99 1
F15 0% F100 3
F99 | RS-485 agpec OnpepensieT afipec ycTpoicTBa B ceTu RS-485, 3Hayenus ot 0 0 247
OnpefesisieT CKOPOCTh MepeJilauu JaHHbIX 0 ceTu RS-485
3HayeHue Hapnuce
0 1200 6uT/C
1 2400 6uT/c
2 4800 6uT/c
3 9600 6uT/c
F100 | RS-485 ckop 4 19200 6ur/c
5 28800 6uT/cC
6 38400 6uT/cC
7 57600 6uTt/c
8 76800 6uT/C
9 115200 6uTt/c
F102 kI paza A OmnpenensieT K03GPUIMEHT MepeAadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢pasa B CUTHaJIa C JJaTYMKa TOKa M NOKa3aHUAMHU TOKa Ha JUCIlJIee B COOTBETCTBYIoIel dase.
F104 kI ¢paza C Ha mnpejnpusTud HU3roToBUTE/le OOBIYHO BBICTABJEHO 3HadeHWe 6ju3koe kK 1,00.
JluamazoH 3HayeHnui ot 0 10 2,50

8. Ucnionib3oBaHMe BctpoeHHoro [IU/l-peryasTopa

Jna ucnosb3oBaHusa BcTpoeHHoro [IW/l-perysnsaropa fJis pery/JimpoBaHUs TeMIepaTyphl
00'beKTa HE0OXO0JMMO BbIOpaTh CUTHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTaHOBUTbD
3HayeHue ¢yHkHMU F2, paBHoe 4. B 3TOoM ciydyae aHanoroBbldl BbixoAHOW curHaa [THU/-
peryJiATopa CTaHeT ynpaBJAThb BbIXOAHBIM HanpskeHrueM TPM.

Takxe Heo6x0aUMO NMpoU3BeCTU KoHUrypupoBaHue [IU/[-peryisiTopa B COOTBETCTBUM C
IpyJaraeMo TeXHU4eCKOW JJOKYMeHTaLueH.

9. UHauKanusa JaHHBIX HA JUCIIee

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

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

P3=45%, [3 = 66 A.

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

2-51 CTpOKa 3Ha4YeHHe QYHKILHMH U KpaTKoe NOosiICHEHUe

1-a cTpoka BesinyKHa 3a/jaloniero CUrHajia

2-9 ctpoka BesunuynnHa TokoB mo ¢dasam A, B, C U TeMmnepaTypa

PaboTa
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paauaTopa, HanpuMmep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
OTobpakaeMble Ha AUCIIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHomnky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omn6xu 1 ee HasBaHMe

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUSA

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

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OMmH6KH Haanuce Ha IlosicHeHue
UHJMKaTope
Harpyska He noAK/04YeHa UM KOPOTKOe 3aMblKaHHWE BHYTPH TUPUCTODPA.
Bo3mo:KHas npuynHa JenicTBUs
Harpy3ska He mnojk/wuYeHa WM | Y6eaAUTbCA B NpaBUJIbHOM
NOJKJ/II0UeHA HEBEPHO MOJKJIYEHUN Harpy3KHU
HapyueHve KoHTakKTa [IpoBepuTh KOHTaKTHbIE
coeJlUHEeHUs; TPU HeO6XOAUMOCTH
KOHTaKTHbIE NOBEPXHOCTHU
ol HeT Harpy3KH Ui 3a4YUCTUThb, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSAHYTh
06pbIB MpPOBOJIOB, 06pbIB BHYTpPH | [IpOBEPUTH 11€JI0CTHOCTH NMPOBO/IOB
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTL’  THPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Ecnu  Tupucrtop “sBoHuTca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
YcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHE CETH
Bo3moKHasi npuYnHa JencTBUs
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUH
. N0/, aHO HanpsiKeHus, NPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJIKJII0YEeHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osbie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUs
JUIMTEJIbHOCTBhI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peryasTopa
Ow3 Hannpz(;]jsgnﬂ' onpenensetrcs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” mocje NHoAayu KOMaHJbI
“Cton”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4YMHaA JencTBus
Ow4 neperpen!
Heucnpasen BEHTUJISATOD | Y6e uThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
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3aCOpEHbI BEHTHJIALKMOHHDbIE
2KaJIIO3H

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

PerynsaTop pa3MmelieH B IIJIOXO
BEHTWJIUPYEMOM WJHM  KapKOM
MecTe

Y6enuTncsa, UTO  TeMIlepaTypa
OKpY>Kaloliero BO3/yxa He
npeBbimiaeTr 40 C. YCcTaHOBUTb
peryiatop B Jipyroe = MecCTo,
NPUMEHUTh BHEIIHUHU 06/1yB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HEeT CBA3H MEXAy

[Inater A2 u A5 He 06MEHHUBAIOTCA

npO‘-II/ICTI/ITb MEXIIJIaTHbIE

Om5 1aTamul JIpyT C IPYrOM IaHHBIMHU pa3beMbl, eC/IM ONTMGKa He UCcYe3aeT
— OTIPABUTH B PEMOHT
Harpy3ska He mnojk/myeHa WM | Y6eAUTHCS B IPABUJIbHOM
NOAKJ/IIYeHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapyieHue KoHTaKTa [IpoBEpPUTH KOHTAKTHBIE
COeJIMHEHUS; TPU HEO0BXOTUMOCTH
KOHTaKTHbIE TIOBEPXHOCTH
3aYMCTUTh, BUHTOBBIE COEIUHEHUS
ow6 HECUMMeTpHus MNOATSHYTh
TOKOB! OG6pBIB MPOBOIOB, OGPHIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTb MPOBO/0B
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CunbHBIN JucbanaHc | [loMmepyuTh CONPOTUBIEHUSA
CONMPOTHUBJIEHUH HAarpy3Ku Harpy3ok
CunbHbIN fucbasaHc pa3 OTKJIIOYUTH 3a1UTY
BHyTpeHHSS HEUCTIPABHOCTH OTKJIIOYUTD 3aL[UTY UK OTIPABUTH
B PEMOHT
KopoTkoe 3ambikaHue Ha BbixoZie | [Ip0O3BOHUTH BBIXOJ, pETYISTOPA HA
perysasaTopa HasiMyue Mex$pa3sHOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUs Ha 3eMJTI0
CivmkoM  6o0JibllIME  MYCKOBBIE | YBeJMYbTEe BpeMs IIJIABHOTO MYCKa,
Ow7 Kopotkoe TOKHU YMEHBIINTE BbIXOJHOE
3aMblKaHue!
HanpsKeHUe, BKIKYUTE PEXUM
OTrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHHUe TOKa Harpy3kH | YMeHbIIUTb BbIXOJZHOE
NpeBbINIaeT HOMHHAJIBHBIA TOK | HaNpsiXKeHUE PETyJIATOPa;
ow10 Meperpyska perysasaTopa B TedyeHUe | BKJIYUTD PEXXUM OTPAHUYEHUSA

AJINTEJIbHOTO BpEMEHHU

TOKA; YBEJUUYUTb COMMPOTUBJIEHHUE
Harpy3Ku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

PeryJsigiTop He BocnpUHUMaeT koMaHAay “Pabora”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

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

HeBepHo 3amporpaMMHpOBaHa
¢yuknua F1 - BweIGop cmoco6a
10/1a41 KOMaH bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

3HayeHHe CUTHaJIa 3d/JdHUA HEe U3BMEHAETCAd UJIK paBHO 0%

Bo3MoxHasg npu4MHA JencTBus
HeT omm60k - >
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
ynpaBJeHUsT WJW HUX HEBEPHOE | MPaBUJIbHOCTh NOJKJIIOUEHUS
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MNOoAKJ/JIIDYEHH e

1eney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3HayeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysnaTtop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabiieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJKJYeHa, HO Ha BbIXOJEe

HalopAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HencnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

BkirounTh aBTOMaT QF2,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTaKTax aBToMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJo4YeHue”

OT>XaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
WH/JMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3aN103/JaHHEM UJIH HEBEPHO

Bo3MoxHasg npu4MHaA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U IMpPOBaJIOB B
nepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsHKeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIUEHUS JPYToro | OT Apyroi JUHUHU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
annapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipy mojavye HampsiKEHHUs Ha PETyJATOP HA Harpyske MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaHaa “Pa6oTa” He 1olaHa, peryJisiTOp HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHnoe NOJK/IIYEHNE
Harpy3kKu

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HAT'PY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn6ok

[Ipu paboTe peryJisTopa Bbikio4yaeTcs apToMaT QF1

Bo3mo:KHas npuynHa JenicTBUs
HakaTa KHomKa «”ABapuiiHoe OTXaTb KHONIKY «”ABapuiiHOE
oTKJOYeHue” oTKJoYeHue”

CynikoM 60JIbIION TOK HAarpy3Ku

Y6enurech, 4TO TOK Harpyskud He
npeBbIlIaeT HOMHUHAJBHBIA  TOK
JIAHHOU MOJIeJIU peryJsiTopa.

C/JIMIIKOM 60JIBIION MYyCKOBOW TOK
Harpy3ku

Ecin BO3HHUKAIOT 0OoJIbIIIHE
IIYCKOBbI€ TOKH, YBE€JHUYbTE BpeEMA
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MJIABHOTO NyCKa,  YMEHBIIUTE
HayaJibHOe 33/laHhe  BBIXO/IHOTO
HaNpsDKeHUs

KopoTkoe 3aMbikaHue Ha BeixoZie | “IIpo3BoHMTE” BBIXOA PEryasiTOpa

HeuncnpaBHOCTb aBTOMaTa 3aMeHUTh aBTOMAT

11. TexHu4ecKoe 06C/IyKUBaHUE

11.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOpPA MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B
1IeCTb MecCsLleB U BK/IIOYaeT B ceb:

A) KOHTpOJIb KpelJIieHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNH, TOATS»KKa BUHTOBBIX COeJUHEHUH.

B) yaaneHue nblIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

12 MapkupOBKa peryJjaropa

12.1 Ha kaxpli1 peryJiiTop HaHOCATCH:
A) Ha3BaHUe peryasaTopa;
B) 0603HaueHMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.
13 YnakoBKa 6J10Ka

13.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIU iepeBAHHBIN ALLUK.
14 TpaHcnopTUpOBaHHE U XpPaHEHHUEe

14.1 PerynsiTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOpPOOKax WJIMU
JlepeBSIHHBIX ALIMKaX [IPU CJ1eAYIOLHUX YCI0BUAX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

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

Bo3zyx B oMeleHUU He JOJDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

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

14.3 TpaHcnopTHpOBaHHE [JONMyCKAaeTCd BCEMH BHAAMHM 3aKpPbITOrO0 TpaHCIOPTAa.
TpaHcnopTHpoBaHHWe  aBUATPAHCIOPTOM  JIO/PKHO  TMPOU3BOAUTBCA B  OTAlJIMBaeMbIX
repMeTHU3UpPOBAHHBIX OTCEKAX.

15 KoMn1eKTHOCTh

TPM-3-TIUZI251-PT-A .o 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaerereeersnessreensnes 1 wr.
|1 =00 1 (0] s PP 1 wr.
L) 0 01 0 RSP 2 T
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16 T'apaHTHIiHbIE 06s13aTE/IbLCTBA

16.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJOBUM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa.

16.2 B ciayyae BbIXOZa peryJjsaTopa U3 CTPOS B TedeHUe TapaHTUWHOrO CpoKa IpHU
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

16.3 F'apaHTHIHbIE 06513aTEbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

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

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh IPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUMHBIX YCJOBUSX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrue 3KCTpeMaJibHble
yCJI0BUS.

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

16.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMUHOrO PEMOHTA NPOAYKLUHU
MOXKHO 00PATUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxxenune B FaGapuTHbIE U IPUCOEAUHUTETbHBIE Pa3MepPbI
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Ta6sinna B1 F'a6apuTHbIe U IPUCOEIUHUTENbHBIE pa3Mepbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-TIWJ1251-PT-A-40 360 | 390 | 414 | 560 | 525 | 174 | Bosatsl M8 17
TPM-3-1IWJ1251-PT-A-80 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 20
TPM-3-TIMJA251-PT-A-125 | 480 | 516 | 546 | 720 | 680 | 194 | Boarel M10 25
TPM-3-TIM/1251-PT-A-160 | 560 | 602 | 638 | 840 | 790 | 194 | BoaTel M12 32
TPM-3-TIM/1251-PT-A-200 | 660 | 702 | 738 | 940 | 890 | 222 | Boarel M12 45
TPM-3-TIM/1251-PT-A-250 | 760 | 802 | 838 | 1000 | 950 | 222 | Boatel M12 48

TPM-3-TIMJ251-PT-A-315* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatrpt M12 60
TPM-3-TIM/J251-PT-A-400* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 65
TPM-3-TIM/J251-PT-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | bosatbt M12 75
TPM-3-TIW/1251-PT-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | bosatbl M12 85
TPM-3-1IM/1251-PT-A-800 HanosibHbid mikad 1600x800x400 120
TPM-3-T1IM/J1251-PT-A-1000 HanosibHbi# mkadp 1600x800x400 130
TPM-3-TIIMJ1251-PT-A-1250 110 3a1Mpocy
TPM-3-T1IM/J1251-PT-A-1600 110 3aMpocy
TPM-3-T1IM/1251-PT-A-2000 10 3apocy
TPM-3-1IM/1251-PT-A-2500 o 3anpocy

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31



