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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 1no Tekcry “TPM-3-C-IIUJ251-PT”, “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 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

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TPM-3-C-ITIUJ251-PT

KosinuectBo ¢as 3
CeTtb 198-242 B, 342/418 B, 50Ty
YnpaBsaeHue pazamu CoBMeCcTHOe

CxeMa NoJKJIKOYEHUs] HAarPY3KHU

PAa30MKHYTBIN “TPeyroJibHUK”

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJ/IKOYATEJIA

Het

Hanuyre KHONKY aBapUKWHOTO OTKJIIOYEHHUS

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, 3000

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

3amuTa: HECHMMETPHS BBIXOIHBIX TOKOB(
00OpbIB UJIM TOBPEXKJEHHE HAaTPY3KH)

JJIeKTpPOHHadA

[leperpysoyHas cnoco6HOCTb( AelCcTBYyOIEeEe
CpeJlHEKBaIpaTHYHOE 3HAUYEHHUE)

[=1,5Ia-10 cek, I=1,25 11 - 30 cexk, [=1,1 [u -
1 MuH

[Topor cpabaTbeiBaHHUs 3aLUMThI OT KOPOTKOTO
3aMblKaHUsI( aMIIUTYHOE 3HaYeHUe)

[ >=3Iun

TouHOCTB cTabUIU3aALUU IEWCTBYIOIIUX
CpeAHEKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX

Hanpspkenue u Tok - 2% UH, [H
MOLIHOCTb, KBaApaT HanpskeHUs - 4% PH,

napaMeTpoB UH"2
BpeMs cTabuim3anuu ToKa, HanpsiKeHus,
MOLIHOCTH, KBaZipaTa HallpsXKeHUs NPU CKayKe 2 3 cex
Hanps»KeHHUs CeTH WM Harpy3ku Ha 10% B
pexuMe CTabuau3alnuu
CTeneHb 3alMIIeHHOCTHU P41
OxaskeHHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJIITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHocHUTe/bHas BJAXXHOCThb BO34yXad

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

N3ongauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yOpaBJSOUMMA LEeNIMU

PexxuM paboThl

Jnutensnbii, [1B = 100%

Cpok akcniyaTanuu

He menee 10 JieT

['apaHTUs

12 Mecs1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onuusi, TpedbyeTcs Aon. maarta RS-485

[ paboThl peryJjsTopa Heo6XoAMMO JBa HamnpspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPHI KOMMYTUPYETCS HA HAarpy3Ky — OHO Ha3blBaeTCsl CUJIOBBIM HANpPSDKEHUEM; Jpyroe

HallpAXeHHrue HCIIOoJIb3yeTCA [AJiId IHTAHHUA

CUCTEMDbI

ylpaBJieHUd - OHO Ha3bIBAETCA

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

2.2 PerynaTop npefHa3HaveH I SKCIJIyaTaLUKU B C/Iey0LIUX YCIOBUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS €3 arpeCcCHBHBIX NAPOB U ra30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHcalur

BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;
) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUE BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4el U JPYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUK U YIAPOB.

3. YCTpOMCTBO M NPUHLUI A€ UCTBUS

3.1 BHyTpeHHee YyCTPOHNCTBO.

BHelHU# BUA peryJissiTopa npejacTaB/ieH 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.

BHyTpH mikada pasMenanTcs:

A) TupuctopHbie MoayaH( 3 LITYKH);

B) paguaTop oxsaxJeHus;

B) miaThkl cucTeMbl ypaBJieHUs;

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIEN CETH;
) kneMmMHble Kostoaku XT2-XT3 - a4 N0AK/II0YEHUS Harpy3Ky;
E) aBTOMaTHuyeckui BbikIto4YaTeab QF1;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJISATOPBI OXJIaXKeHUs

Ha 60koBo# naHesu mkada HaX0AUTCS KJeMMa 3a3eMJIeHUsI.

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

OTobOpakaeT TeKyllude [JlaHHble, peEXHUM pabOThI,

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHON MOLIHOCTBIO B pyYHOM pexXuMe
“YupaBsienue”

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

3Ha4YeHUudA

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 HasHaueHue kJ1eMM KaeMMHbBIX kKoa040K XT1-XT3, X1 u X4 npuBejieHO B Tabjuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasnauyeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 A J1s1 moAK/II04YeHHUs CeTH

XT1 2 B JlJ1s moAK/II04eHUsI ceTH

XT1 3 C JlJ1s1 noAK/II04eHUs CeTH

XT?2 1 B ®a3za B g5 coeiHEHUs C HArPY3KOH

XT?2 2 C ®a3za C as15 coeUHEHUS C HATPY3KOH

XT2 3 A ®a3za A /15 coe[ITUHEHUS] C HATPY3KOU

XT3 1 LA Beixon A fJ1s1 coeiMHEHUs C HATPY3KOU

XT3 2 LB Beixoa B a5 coeiuHeHUsI C HArpy3KOM

XT3 3 LC Beixop C 11 coeJUHEHUS C HATPY3KOHU

X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jns nogadu avasorosoro curdasa 0.10 B

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

X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BBIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 5 AGND | O6wmui AJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl

X1 6 Ay Jl1d mojga4y CUrHasia AMCTaHIIMOHHOIO yIIpaBJIeHUs

X1 7 GND O6mun

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-r0
IpOrpaMMHUpPyeMOro peJje

X4 06;1_111/1171 06Ul KOHTAKT 1-ro mporpaMMHpyeMoro peJe

X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHpyeMOoro
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peJie
X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
IpOrpaMMHUPYEMOTO peJsie
O6mui | O6IMHA KOHTAKT 2-T0 MPOrpaMMUPYeEMOTO peJie
X4 > P2
X4 6 H3 P2 HopMa/ibHO-3aMKHYThIM KOHTAKT 2-T'0 IPOrpaMMHUPyeMOTO
peJie
X4 7 HP P3 HopMa/ibHO-pa30OMKHYThIM KOHTAKT 3-TO
IpOrpaMMHUPYEMOTO peJie
O6wuit | O6LMIT KOHTAKT 3-T0 IPOrpaMMHUpPYEMOTO peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAaKT 3-Tr0 MPOrpaMMHPYeMOTO

3.5 CxeMa coeJUHEeHUS HArPY3KHU.
Harpyska mnoaksovyaercsa N0 cxeMe “pa3OMKHYTBhIA TpPEYTOJbHUK’, TMpPU 3TOM

MaKCHMaJibHble HalpsiKeHUs Ha Harpy3o4yHbIX pe3uctopax Rab, Rbc u Rca paBHbI JiMHEHHBIM
HanpspkeHUsAM( HoMuHaJIbHO 380 B).

[Togk/a0ueHHe HArpy3Kd K PeryJssiTopy MPOU3BOJAUTCS B COOTBETCTBUHM CO CXeMaMH U3
MpUJI0XKeHUA A.

3.6 Boi6op crnocoba noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJIaTe yIpaBJeHus.

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

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHS] OCYLeCTBJISETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cM. myHKT 7).

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

3.7 B160op 3a/1at011ero CUrHasaa

YnpaB/iaTh YpPOBHEM BBIXOJHOTO HaMNpsDKEHUS peryasTopa MOXHO MECTHO WM
JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

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

B) BCTpOeHHBIM INepeMeHHBbIM pe3UCTOpoM. HaxokaeHHe PUCKH PYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAUYEeHMUSIM 33/1al01Lero CUrHasaa.

JUIT  AUCTAaHIIMOHHOTO VIpaBJeHWs B KadyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHAThCS:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npunoxxeHe A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIiee B TpOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMM TOKa CUTHaJ 3a/laHus OTOOpaXkaeTcs B aMmIlepax, HanpuMmep [3=28 A, B pexxume
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CTabW/IM3allMM HaNpsDKEHUsT — B BoJbTaX, Hampumep, U3=150 B, B pexxume cTabuausanuu
MOLIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexxvume B cTabUIM3alMU KBaJjpaTa HaNpsKeHHUS —
B BesiIMYKMHaAx BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

Takxe curHas 3alaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.

3.8 Ucnoab3oBaHre QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BKIOYEHUS

[loBesieHUe peryJissTopa Mocje MpoBaJia CHJIOBOTO HJIM BCIIOMOraTeJbHOI'0 HaIpsKeHUs
omnpejessieTcss 3HayeHUMeM (QYHKIMMA NOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/vMBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HanpshKeHUs JJIMJICS MeHee [IBYX CeKYH/, TO BbIXOJHO€ HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryaatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HaNpsDKeHUs JJIUJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpallaeTcs Ha
NpeXHUH YpOoBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AUCILIee
WHJUIMPYETCS cooblieHue 06 oumMbke. B TakoM MOJIOXKeHUU PeryJasaTop 3abJIOKUPOBAaH U Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY»KHO MoAaTh KoMaHAy “Ctomn”, mocsie
4yero peryJsTop nepeijet B pexxuM “'oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBIX peJie

Ha «kjeMMHyl KoJsioAKy X4 muaThl yOpaBJeHUs BbIBeJeHbl KOHTAKTbl Tpex
nporpaMMUpyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuii F4, F5, F6 ( cM. nyHKT 7) pene
MOTYT GbITh HEAKTUBHBIMH UJIM BBIMOJHATH QYHKI[UIO CUTHAJIM3ATOPa CJeAYIONUX COOBITHH:

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

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMHUpPyeMbIX peJie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.
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3.10 Bri6op crocob6a peryJrupoBaHus

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

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

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

A UH

T3 T3 T3

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

BbI6GpaHHBIN BBIXOAHOW NApaMeTP

Hanpsxenue, U MowHocTb, P

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

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

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

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

3.11.3 HWKHWM ¥ BepXHUM NIpeJieJibl peryJarupoBaHUsA

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

JlvckpeTHOCTb perysimpoBanus coctapiset 0,1%.

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

3.11.4 PexX¥M OrpaHvYeHUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeHCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTO6bI TOK Harpy3KH He NPeBbICUJI 3aJJaHHOe 3HayeHUe. [laHHas QyHKI YA N03BOJISET
TOYHO OTpPaHHWYMBAaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl UM Meperpysku. PyHKUUs
BKJIIOYAEeTCA M OTKJIIOYAEeTCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
TOKa 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).

3.11.6 PexxumM orpaHvYeHWd HAIPAKEHUSA
PerynsTop MoxeT paboTaTh B peXUMe OTpaHUYEHHSl HANpSKeHUs, B KOTOPOM CHUCTeMa

ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT yIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
06pa3oM, 4TOObI BbIXOJHOE HaNpshKEeHHEe Ha Harpyske He MPEBBICMJIO 33aJJaHHOe 3HAaueHHe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOTO Halpsi>keHus 3ajaeTcs ycraBkoi F20( cM. myHKT 7).
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3.11.7 PexxyM CcTabUJIM3aLUU HAPSXKeHUS

PeryssaTop MoxeT paboTaTh B peXHMe CTAaOUJIM3aLMK HANPSKEeHUs], B KOTOPOM CHUCTeMa
yIpaBJieHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
o6pa3oM, 4TOGbI MOJJEpPKUBATh HANpPSHKEHHE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTB
cTabuan3anMy HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNpsXKeHUs CeTH, BpeMs CTabuIN3aluu
IpU CKayKe CeTeBOro HampspkeHUs WIM Harpysku Ha 10% - 2.3 cek. CurHan sajaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd U OTK/IOYAETCS
nporpaMMyMpoBaHveM ycTaBku F17, a BeJMYMHA MHMHHMaJbHOTO U MaKCUMaJbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.11.8 PexxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI BBIXOZHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
@OyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHUeM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOM MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.11.9 PexxyuM cTabuan3aMU MOIITHOCTHU
PerysnsTop MoXeT paboTaThb B peXHUMe CTAOMJIM3AIMM MOILHOCTH, B KOTOPOM CHCTeMa

ynpaB/eHUs] aBTOMaTH4YeCKHW H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOObl MOAJEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMHHAJIbHON MOLIHOCTH PEryJsTopa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HaMNpshKeHUs Wiau Harpy3ku Ha 10% - 2.3 cek. CurHan 3ajjaHusd
oTobOpaXkaeTcsl B KMJIoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKIMSA BKJIIOYAETCI U OTK/IIOYAETCS
nporpaMMUpoBaHueM ycTaBky F17, a BeJilMuMHAa MMUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3aaaeTcs yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.11.10 PexuM cTabUIM3aIMY KBA/IpaTa HANPAXKEHUA

PeryasTop MoXeT paboTaTh B peXUMe CTabUIM3aLMU KBaJjpaTa HaNpsi)KeHHUs], B KOTOPOM
cucTeMa ynpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JeNCTBUE HAa TUPUCTOPHI
TaKMM 006pa3oM, 4YTOObI MOJJep>KUBAaTh HaNpsbKeHWE Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTb cTabuAM3aLUM KBaJjpaTa HanpsbkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HaNpsKeHUsl CeTU, BpeMs CTabUJIM3alMU NPU CKauKe CETEBOTO HAaMpsKeHUsl UM HAarpy3Kd Ha
10% - 2..3 cek. CurHazn 3aZjlaHusi OTOOpaXkaeTcsl B BUJie MPOU3BeJieHUs BOJIbT, HanpuMmep Us =
10000 B*B. ®yHkuusA BKJIKYAETCS M OTKJOYAETCS NMporpaMMuUpoBaHueM ycTraBku F17, a
BeJIMYMHA MHUHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa Hanpsi»KeHWUU 3a/jaeTcs ycraBkamu F31
u F32( cm. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTH OTPAHUYEHUS U CTAOUIM3AIUU

B mnpeobpasoBaTesie HMeeTCs BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTAaGUIM3ALUHU(
OrpaHHYeHUsI) 3aJaHHbIX BeJWuuH. /Jlnsg 3toro umeerca ¢yukuusa F18, koTopas moxert
NPUHUMATh 3HA4YEHUS:

- 0 - measieHHas. CKOpOCTb CTabUIM3alMU MU OTPAaHUYEHUSI MaKCUMaJIbHO MeJJIeHHas,
Ipyd 3TOM JOCTUraeTcsl HauWboJblIasg TOYHOCTb CTabWJIM3aLUM. TOYHOCTb CTAGUIM3ALUHU
HanpsbKeHUs: Wik Toka — 1% OT HOMHHAJIbHOTO HaNpsBKEHUsl CeTH, BpeMsl CTabMJIM3alUu pU
CKayKe CeTeBOro HanpshkeHUs Uiu Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopocThb CTabWJIMU3ALUM WU OrpaHUYEHUS CpeJHss, NpPU 3TOM
JIOCTHUraeTcs CpefiHsAs TOYHOCTb CTAOWJIM3aldu. TOYHOCTh CTAOMJIM3ALMU HANpPSKEHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
Hanps>KeHus1 WU Harpy3ky Ha 10% - 3.4 cek;
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- 2 - opicTpas. CKOpOCTh CTabUIM3ALUM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CTabuamu3alMu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKEHUsl CeTH, BpeMsl CTAaOMJIM3alMU MPU CKayKe CeTeBOro HaIpsKeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rwubkagd. CKOpOCTb CTAOWJIM3ALMU BbICOKAs MNpPU OOJIbLUIOM OTKJIOHEHUH
CTAaOUJIM3UPYEMON BeJUYHMHBbI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTaOUIM3UPYeMON BeJMYMHBI K 3a/aHuio. Takol BHJ CTaOWUJIM3ALMM MOXET OKa3aThbCs
NOAXO/SILEN /I HEJIMHEMHOW Harpy3KH.

3.13 MeToz nponycka nepruoJioB
MouHOCTB, BbliesisieMasi B Harpy3Ke, peryJiupyeTcs 3a cieT U3MeHeHHUs1 YUCJia IepruoioB

CEeTEeBOr0 HANpSKeHUs, B Te4yeHHe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOJHOTO
HanpsKeHUs NpUBeJieHa Ha pUCYHKe 3.5

T T
i

Linkn 1 Linkn 2 Livkn 3

[t

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe NPU peryJIMpoBaHUM METO/I0M IIPOIyCKa epruo/0B

JlocTonHCTBA MeTo/a:

A) He BHOCUT rapMOHHUYECKHE UCKaKEHHUS B CETh;

B) HeT nmoTpebJieHUs peaKTHBHOM MOILIHOCTH, cOS ¢ = 1 ( IpM aKTUBHOM XapakKTepe
HarpyskHu).

HepocraTku meToa:

A) He NOJXOAWUT JJis peryJMpOBaHUsA TeMIepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHA APKOCTH CBeYeHHUS JlaMIl HaKaJIMBaHUS;

B) He pekoMeHyeTCsl IPUMEHSATD J151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEHUSs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( ¢pinkep-apdekr);

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

HpI/I HUCIIOJIb30OBAHUHW 3TOr0 MeTOJAa MOIIHOCTBb, BblAeJ/ideMad B Harpy3ke, MNIpAMO-

NpOoNopIlMOoHa/JbHA BEJIMUMHE CUTHAJIA 3aJaHUS.
Pa6ouyuii [UKJ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.6:
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A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

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

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

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

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

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

3.13.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA

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

JuckpeTHOCTb peryavupoBaHus coctasJsieT 0,5%.

3.13.3 PexxuM orpaHH4YeHUsd MOIIHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSIeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM
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06pa3oM, 4TOObI BBIXOJHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMuMHA
MaKCHMMaJIbHOM MOIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.13.4 PexyM cTabUJIM3aLMU MOIIIHOCTHU

Peryasitop MoxeT paboTaTh B peXHMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
o6pa3oM, 4YTOObl MOAAEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMUHAJIbHON MOULIHOCTH PEryJsaTopa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HaMNpshKeHUsA Wau Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oTobOpaXkaeTcsl B KuJioBaTTax, Hanpumep P3 = 10,0 kBt. OyHKUMSA BKJIIOYAETCAd MNyTeM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMAJbHOM W MaKCUMaJIbHOU
Mol[HOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. myHKT 7).

3.14 Bbi60p THIA HATPY30K

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

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

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

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

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.

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

3.16 3amuThI
B perysisiTope peasir3oBaHbl CJeAyOlIME BUbl 3aLUT:

A) 3amyTa OT KOPOTKOTO 3aMbIKaHUS PETYJISATOpPA ABJSETCS 3JIEeKTPOHHAs. JJIEKTPOHHas
3al[yUTa peau3yeTcs MyTeM ObICTPOH 06PabOTKH MHUKPOIPOLIECCOPOM CUTHAJIOB, MOCTYMALUX
OT JATYMKOB TOKa. [Ipy npeBbIllIeHUU MTHOBEHHOTO TOKa 3HaYeHUs 3*IHOM MPOUCXOAUT CHATHE
YIPaBJASIOUMX HUMIYJbCOB C THPUCTOPOB, a Ha [AMCIIEE OTOGpaA’KaeTcsl COOTBETCTBYHOIIEe
COOOIIeHHE.

B) 3amuTa OT Teperpysku THPUCTOPOB TMpeJHa3HAayeHa [Jis  COXpPaHEHHUs
pa6oTOCIOCOGHOCTH THUPHUCTOPOB INPH AJIUTEJbHOH Meperpy3ke TOKOM, MpPEBbIIAKIEM
HOMHMHa/IbHOE 3HauyeHHe ToKa peryJjsaTopa. MUKpONpoIlleccCop HempepbIBHO H3MepPSIET TOKHU
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Harpy3Ky U HaKaIJIMBAaeT 3HaYeHHe BPeMsI-TOKOBOI'0 MHTerpasia U CPaBHHUBAET €ro C YCTABKOH,
NpU MPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPABJEHUSI C TAPUCTOPOB U OTOOpaKaeT Ha
Jucnee coobuieHue. PaboTa perysissiTopa 6JI0KMpyeTcs Ha 3 MUHYTBI, 1I0CJIe Yero OH NepexoiuT
pexxuM “'oToBHOCTB” ecsiv nmoAaHa komanza “Cron”.

[leperpy3o4yHas cnoco6HOCTb perysasaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3ammTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JlaTYUKOM, KOTOpPbIA HeNpepblBHO ONpallMBaeTcs MHUKpompoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3aluMThl paboTa peryasTopa
OJIOKUpPYeTCs [0 OXJaKJAeHUs paguaTtopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKTCS
BEHTUJIATOPbl OXJIAXKAEHUSI U PEryJjsaTop nepexoAuT pexuM ‘[0oTOBHOCTB”, ecau MoJjaHa
koMaHga “Cromn”.

[) 3amiMTa OT HECHUMMETPUMU BbIXOAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITh BKJIOYEHA WU OTKJIIHYeHa NyTeM NporpaMmupoBaHus ¢yHkuuu FI3( cm. myHKT 7).
3aniuTa cpabaThIBaeT MPU BHITTOJHEHUH CIEAYIOIIUX YCIOBUH:

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

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/rd4YaeTcs oT Icp 6osiee yem Ha 15%, 25%, 35% uau
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU FI93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 00yC/IOBJIeHA MOBPEXAEHUSAMU B Harpy3Ke,
HanpuMmep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX MPOBOJAOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3KH U TECTUPOBAHHE THPUCTOPOB Ha BHYTpPeHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYeHA
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CAydae OTCYTCTBHUS OJHOU WM HECKOJbKHUX $a3 WM B Cjlydae HX
“ciunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHUPOBaHUSA
¢yukuu FO92( cM. nyHKT 7).

2K) samura oT BHyTpeHHed HeucnpaBHocTU “Owm5 HeT cBaA3u Mexay mJatamu’
duKcupyeTcs NpU OTCYTCTBUU OOMeHa JAaHHBIMU MeXJy IjaTaMu. [[py BO3BHUKHOBEHUU 3TOHU
aBapuM YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3aU[MTa OT HEUCIPABHOCTH L€ U3MepeHHUs] HaNpsi»KeHUsI CpabaThIBaeT, eC/IU CUCTEMA
yIpaBJieHUs U3MepsieT 3aBe/JOMO HeBepHbIe 3HaUYeHHUs BbIXOJHOT0 HaNpsi>XKeHUs1. 3al{UTa MOXKeT
ObITh OTKJII0YeHa GyHKIMel FO5( cM. myHKT 7).

3.17 HacTpouiku

B perysisiTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlns usMeHeHHe nopora cpabaTbIBaHHUS 3alIUThl OT KOPOTKOI'0 3aMbIKaHUsI B BepXHel
yactdu maaTtbl TPM-ZVEL A5 npeaycMotrpeHo 5 moJsiokeHud aasa mxammnepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpUSTUN U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK peryJ/sTtopa. B jileBoM BepXHEM YTy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJibHble Toukd “K3”. HampsokeHue, u3MepeHHOe MeXAY 3THMHM TOYKaMH, [JOJDKHO
COOTBETCTBOBAThb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HaNpshKeHHWe onpejeisieT
TOK cpabaTbiBaHUs 3aluThl o K3. BesnurnHa Toka cpabaTbiBaHUS MPSIMO-MPONOPLMOHAIBHO
HanpsbKeHUI  3TOoM  ycTaBKUA. [Ipy  HeoOXOAMMOCTH  yBEJWYUTb 4YYBCTBUTEJbHOCTH
cpabaTbIlBaHUS HYXXHO 3TO HampsibkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.
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[IpuHUMas pelieHUE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKHU 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJIelyeT IPUHUMATb BO BHUMaHHeE:

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

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOMN
3aBOJICKOM HACTpOIKe 3allyMThl, MOTOMYy YTO 3allUTa CpabaThiBaeT MO aMILIUTYyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywoLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYJHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JOMNYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HAayeHHe MTHOBEHHOrO TOKa, a 3aBOJCKasd HAcTpoWKa Kak pas3
npeJlycMaTpyBaeT cpabaTbIBaHHE 3aLIUTHI JIJIsI HENPEBBIIIEHUS 3TOTO NPe/ebHO-0NYCTUMOTO
3HayeHUs1. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIATHOM rapaHTUHWHOM
00CIY>KMBaHUHU.

b) [lokasaHus JaTyMKa ToKa. B ciydae, ecaim TOk, U3MepeHHbIH GaKTUYeCKH, PACXOJUTCS €
JlaHHBIMH, 0TOOpaXkaeMbIMU Ha JMCIlJIee, MOKHO IPOM3BECTH UX MOJCTPOUKY. [/ NOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kI ¢pasza C”. [lokazaHusA Toka Ha
JIACIlJIee U3MEHSI0TCS PSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHUIO 3TUX KO3 PUIIMEHTOB.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MOKAa3aHUM TOKa, clefyeT UMeThb B BUAY Cjefylolive
dbaKTopkI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYH HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKe, a IPH HECHUHYCOMJAJIBHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmbl "Fluke” unu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PEryJIsATOpPa;

- OTKJIOHEHMe NOKa3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEX/JEeHUH, BO3MOKHO, TpebyeTcs peMOHT;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryJadTropa [0 IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUU.

[Ipy mnpoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JAUCIJIee PEKOMEeHAYeTCs
bUuKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIu yIpaBJIeHHUs.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
mata A6( camast HUKHAS). C JIeBOW CTOPOHBI IJIaThl €CTh PeryJupoBoYHbie pe3ucTopbl R13,
R14, R15 oTBeuatomue 3a yctaHoBKY HyJis o ¢pazam A, B u C. C npaBoil CTOPOHbI — PE3UCTOPbI
R7, R8, R9( cooTBeTcTByOT Paszam A, B u C) macuitabupywouive ko3adpPuIMeHT nepesadu OT
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M3MepUTEJNbHOU MJIAThI K MOKAa3aHUSIM AucIies. Pe3ucTopbl MOTYT ObITh TPYHO AOCTYIMHBI U3-
3a Kr'yTa MNPOBO/IOB.

Jl1s1 NOACTPOMKU MOKAa3aHUM Ha JUCIJIee HE0OOXOAMMO OTKJIIOUYUTD 3alUTY GyHKIKen F95,
nojath kKoMmaHjay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEPECYOILYI0 BeJIMUUHY Ha AucIiee. Y6eAUThCs, YTO Ha NOAK/IIOYEHHOW Harpyske HyJieBoe
HanpshKeHUe U JoOUThCS MOKa3aHUM HyJsl Ha JUcIliee NTOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasiee NoAHATH BbIXOAHOE HanpskeHUe 10 60-80% oT MaKCUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperyiupoBaTh NOKa3aHUSl Ha JAUCIJIee, JOOUBIIMCh COBNAJEHUS C JIEMCTBUTEJbHBIM
3HaueHHeM. M3MepsATb HamnpsbKkeHHe Heo6X0JUMO NpPUO60OpPOM, 06J1aJalUUM CIOCOOHOCTBIO
U3MepAaTh cpeAHekBajapaTHyHoe 3HadeHUue(TRUE RMS). Ilocsne 3aBepiieHUsI HACTPOUKHU
pPeKOMeH/lyeTCsl BKJIIOUUTD 3alUUTy GyHKIen F95.

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

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJlaTa He ObLIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

st ynpasisieHus no uHtepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTU GyHKLUel F99;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) IIpu Heo6X0UMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHus o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHa Ha caliTe MPOU3BOAUTEIS.

3.19 HWcnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUe"

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUH BHEIITATHOM CHUTYyallUH, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHonka nmeeT $pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIIOMOIaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI yIIpaBJeHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJIeHUsl HA TUPUCTOPHI He MOAATCA.

3.20 Ucnosnb3oBanue [THU/]-peryadatopa

s ynpaBJieHUs1 TAPUCTOPHBIM perysitopoM ot [IU/[-perysnsitTopa Heo6X0AKMMO BbIOpPATh
CUTHaJ ynpaBJieHus 4..20 MA, A1 yero npucBouTh QyHKI UK F2 3HaueHUe 4.

BHyTpu mkada npousBefeHO YaCTUUYHOE pPaACK/IIUYeHHEe lenel MUTAHUS W yIpaBJeHUs
[IU/l-perysissiTopa corjiacHO cxeMe, IPUBEJEeHHOW B NpuJoxeHUU b. JlaTyuMk TemmepaTyphsl U
nenu curHanusauuu [MU/l-perysnsitopa noTpebuTesb pacK/J4YaeT CaMOCTOSITENbHO COIJIACHO
PYKOBO/ICTBY I10 3KCIJIyaTallUH, KOTOPOE BXOAUT B KOMILJIEKT IOCTABKH.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeWHCTBYWOIIUM TpeboBaHuaAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMU 3JIEKTPOYCTAaHOBOK
noTpebuTesen».
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4.2 Jlnsg paboTbl peryyisaTopa HCIOJb3yeTCs ONacHOe [ >KU3HU HamnpsikeHue. [Ipu
YCTAaHOBKE peryJ/isiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUHM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

4.3 He ponyckaeTcsl momnajaHue BJard Ha KOHTAKTbl KJIEMMHHUKOB U BHYTPEHHIOIO YacTh
mkada. 3anpelaeTcs HCIOJb30BaHUE PETyJsATOpPA B arpecCUBHBIX CpeflaX C cojJep>KaHHueM B
atrMocdepe KUCJIOT, lleJIouel, Maces U T. II.

4.4 TlopxkirodeHWe, peryJMpoBKa UM TexXHUYeCKOe OOCIyKHBaHHe peryssTopa JdOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU ClelMaJMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcIlyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO006XO0AMMO COOJI0[AaTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeXHUKU 6€30MaCHOCTHU MIPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILET0 IlepCoHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTEIb LIeNU WU U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeAcTaBJisgeT ONacHOCTb JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0oOX04UMO MOAK/IYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTEeMOM 6e30M1acHOCTH.

4.9 He fonyckaeTca paboTa yCTPOMCTBA C KOHJ€HCATOPHOM Harpy3Kou, MOJK/I4YeHHON K
BBIXOZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCS BbljeseHHeM Temsa. [/ npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa He06X04MMO:

A) ycTaHaB/IMBaTh PeryJasaTOp Ha HETOPIYYI0 NOBEPXHOCTh;

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

B) npu ycTaHOBKe He0o6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

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

5.2 [Ipok/naApIBalOTCA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlolled CeThIo,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CeueHuHE CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.
5.4 L[erm AJid IIoJgadru CUTHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH IIdapaMH

NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yHPaBJSALUAM KJIeMMaM JJis1 KaXKJ0T0 CUTHala OT/Ie/IbHO.
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5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TIOMEXH.

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

5.6 [lpu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATDH TOJBKO CTaHAApPTHBIN
WCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:

A) mpowusBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOW HAarpy3Kd peKOMeHAyeTcCs MOAKJJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIU
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX Lielell MUTAHUsS W yNnpaBJeHus,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mnopaTh HampsiKeHUe Ha PeryJsiTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
mkada J0/KHbI KPaTKOBPEMEHHO 3aropeThCsl M MOTacHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPa3UThbCA HAANWCh TEKYILEeH MOJENU pPeryasiTopa U BKJIKYAITCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTL” M TeKylllee 3HaYeHHE
CUTHaJsia 3ajaHusi( HanpspKeHUs WM MOIIHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETYJSATOp HMeeT HACTPOWKU: IMojadya KomaHJbl “PaboTra”
OCYIIIECTBJISIETCS MECTHO TyMOJIEPOM C JIMI[eBOHM MaHeJIU, BbIXOJHOE HAMPS)KeHHEe peryJIupyeTcs
$a30BbIM METOJ0M, CHUTHa/l 33JlaHUsl TNOJAeTC BCTPOEHHBIM IIepEMEHHbIM pPe3UCTOPOM.
[lepeBenute Tym6siep “Pabora” B mosoxeHue “Bka” M NpOKpyTUTE pPy4YKy HNEepEMEHHOTO
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
NOAK/IIOYEHHOW Harpy3ke( JlamMnax HaKa/MBaHHWs) M3MeHseTCsl HalpshbKeHWe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ, B pe»KyUM IpOrpaMMHUPOBaHUA.
[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJISIETCS B pexXuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OXoAuMMO B pexxuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS

Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:
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F1 cnocob ynp.

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

7.2 Bo160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “I[IporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB  ¢QyHKIHIO,

3HAa4YeHHue KOTOpOP’I Tp66yeTCH MMpOoCMOTpETb HJIX H3MEHHUTD,

KpPaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHHe QYyHKIMHY, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIJiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJNHUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HadyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.
Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHUe PYHKIHUH, AJS1 Yero OnsThb HYXKHO
HaXKaTb KHOMKY “@”.

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

Ta6snna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH- | Hapnuce Ha OnucaHue
Kiysi | HMHAMKaTOpe
dyukinuu F1-F8 aABas10TCA 06LIMMM AJ151 BCEX PEXXKHMOB
Onpenensier cnoco6 ymnpaBJjeHUs: KoMaHJa “‘Pabora” mnomaeTcad MeCTHO WU
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Crioco6 yrp. 0 TyMBaep Komanna "Fa60Ta"”l'IO,ILaETCH nepelio,qoafl PYKOSITKH
TyMOJiepa “PaboTa” B mosiokeHue “BkJ
1 MCTAHIHOHHO Komanpa “Pa6ouTa" M0/IaeTCs MyTeM 3aMbIKaHHUS KJIeMM
6 U 7 KJIeMMHOH K0JIOAKU X1 nJ1aThl yripaBJieHUsI
2 modbus KoMmanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpejiesisieT cUrHaJ1 yopaBJieHUs] BBIXOAHBIM HaNpPs)KeHHUEM
3HavyeHUe Haganucek IlosicHeHue
F2 CUTHAJ ymp. CurHan 3aZjlaHus U3MeHdeTcs Ha)KaTHEM KHOIIOK “>" U
0 KHOIIKU “<”
HaxkaTue “>" yBeJIMUMBAET BbIXO/IHOE HANPSDKEHUE
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HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HaNpsiXKeHUe

CurHan 3aJlaHusi UW3MEHSIETC TMOBOPOTOM PYYKH
MepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMIEeBOH
1 BCTP.pe3UCTOP MaHeJH. [TosiokeHUE “Mun” COOTBETCTBYET
MHUHHMMaJIbHOH BeJIMYMHE 3aJaHus, MmojaokeHue “Makc”
— MAaKCMMaJIbHOU BeJIMYMHE 33/IaHUSI.
9 0.10 B CurHaJs 3aJlaHus MOJIaeTCs BHENIHUM HanpsbkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3aJlaHus N0oJlaeTcsi TOKOM ynpaBJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpaBJjieHust 4-20 MA
CurHan 3afaHud TMOJAeTCAd BHEUIHUM IepeMeHHbIM
5 BHEII. pE3UCTOP | PE3UCTOPOM. PekomeHayeMoe 3HauYeHHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlaHus nojiaetcs no uarepdericy RS-485
OnpejiesiieT MOBeJleHHE PETYJIATOPA TMOC/Ae MPONAKU HANPSPKeHUs CUJIOBOW CeTU WJIU
BCIIOMOTraTeJIbHOT0 HanpsbKkeHus B pexxuMe “PaboTa”
3HavyeHUe Hagnuch IlosicHeHue
Eciyv mpoBan HanpspkeHUs] [JWJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWEe CKAaykoM BO3BpallaeTcsd Ha

0 BKJIFOUEHO NpeXHUH ypOBEHb.

Eciv mpoBan HampspkeHus Aawicsd Oosiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT aBTOMATHYECKOE IOBTOPHOE BKJIKUEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWe CKAayKoM BO3BpallaeTcsd Ha
NpEeXHUH yPOBEHD.

1 OTKJIIOYEHO Ecnv mpoBas HamnpspkeHUs1 AJuiics 6Gosiee 2 ceK -
ABTOMAaTHYECKUH Iepe3anycKk He MPOUCXOJUT; UYTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJie 4yero noJiaTh BHOBb KoMaHay “Pa6orta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXKMMaX pabOoThI
1 crnas TOTOB CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
F4 1-e pene “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
2 curHaia PABOTA | . \
Pa6oTa’
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM

3 curuan ABAPUs | /P33T peJIe NPOUCXOAHT HpH NEPEX0Ae B p

ABapus
OnpejensieT ycaoBUe cpabaTbIBaHUs 2-I0 MPOTrPAMMUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXKMMaX pabOoThI
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM

1 curHan 'OTOB

F5 2-e pene “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

2 curHaia PABOTA | p ” p p A p pexoAe B p

Pa6oTa
3 cnrnan ABAPUS CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
“ABapust”
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-I0 MPOrPaMMHUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI
Fé6 3-e pene 1 curnan TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
“ToToBHOCTB”
9 cvrnan PABOTA CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

“PadoTta”
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CpabaTbIBaHHUeE peJie IPOUCXOJUT NPU NEPEXOJIE B PEXKUM

3 curdaja ABAPUS | )
ABapus
OnpenenisieT MeTO/, peryJIMPOBaHMs BBIXOAHOT0 HANPsXKeHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > >
0 ¢dazoBbIA @®a30BbId MeTO/, peryIMpOBaHuUs
1 np.nepuoz, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJIOB
3a/laeTcsl XapaKTep Harpy3Ky — akTHUBHAs WM aKTUBHO-UHAYKTHUBHasl.
3HayeHHe Hagnuchb [TosicHeHue
0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
F8 Harpyska 1 aKTUBHO-UHJ. | aKTUBHO-WHJYKTHBHas. PeKoOMeHJyeTcsl HCIOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu ¢pazoBom ynpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOH 4Yepes
TpaHcpopMaTop, mpH ylopaBJeHUM MPOMYyCKOM
nepuogoB( F7=1)
3a/laeT napaMeTphl AJ1s1 MHAUKALKUY B paboyeM pexxuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o pazam
1 LU Wuukalusi TOKOB M HaNpsiKeHUd no ¢aszam
F9 2 I,P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
MHAHKANHA 3 U, P WHuKanus Hanpsi>KeHUH 1 MOLIHOCTEH 1o ¢pasam
4 I WHuKanus TOKOB 1o ¢aszaM
5 U Wuukanus HanpsikeHUuM no dpasam
6 P WUHaukanus MouHocTel o ¢pasam
dyukunuu F11-F24 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yuknusa F7=0)
BpeMa n/iaBHOrO BBIXOJA HANpsPKeHHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadyeHUU
F11 IJIaBH. MY CK
éyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi mJIaBHOTO CHU)KEHUs HaNpSKeHUs [0 MUHHUMaJbHOTO 3HaudeHus. /Jluama3oH
F12 IIJIaBH. BBIKJIL. .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps»>K€HUS U MOIIHOCTHU B 3aBUCMMOCTH OT
yOpaBJSIIOIIEr0 CUrHana(pyd YCJOBUH, YTO HaNpsKEHHE CeTU CHHYCOUJAJNbHO, a
Harpyska JInHelHa)
3HaueHHe Hagnucob ITosicHeHue
F14 | per. BenuuuHa
0 U BbIXo/lHOe HamnpsibKeHUWe MpsIMO NPONOPLUOHATBHO
CUTHaJIy yopaBJIeHUs
1 p Bbixo/iHas MOIIHOCTb MPSAMO NPONOPIUOHAJBHO CUTHALY
ynpaBJieHUsI
MuHMMa/bHOE 3HaYeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% 0
F15 | HmwxH.Ipegen
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuH F16. luckpetHoctb 0,1%
MakcumasnibHOe 3HaYeHHue CUrHasa 3aanusd B %. JluanasoH 3HaueHud pyHkuuu ot 0% 10
F16 Bepx. Ipeje
100%, Ho He MeHee 3HaueHus ¢yHknuu F15. luckpetHocTs 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAET WU OTKJIIYaeT PeXUM OTpaHUYeHUs
TOKA WJIM CTa0UJIM3allMK TOKa.
3HavyeHue Hagnuceh [TosicHeHue
0 OTKJL PeXMMbI OrpaHUYeHHUs UK CTA0UIN3AIMU OTKJII0YEHbI
1 orpanuyenue | | BkiroueH pexXuM orpaHUYeHUsI TOKA
F17 2 Ctrabunuzanus | | BkaoueH pexxuM cTabuam3aldu Toka
perUM 3 Orpanuyenue U | BkJIOYEH peKUM OrpaHUYeHUs] HapsKeHUs
4 Crabuausanusa U | Bk/aoyeH pexyM cTabuan3aliy HanpsiKeHust
5 orpanuyeHue P | BkyoyeH pexuM orpaHu4eHus MOIHOCTH
6 Crabususanus P | BkiroueH pexuM cTabUIn3aIMd MOITHOCTH
7 Crabunuzanus | BkiroueH pexxuM cTabuirM3aliu KBaipaTa HalpshKeHUs
U*u
F18 | cra6nmmsamus DyHKIMS onpefiesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aLMU UM OTPAaHUYEHHUS

o |

MepaeHHas

| ME,Z[IIEHHaH CTa6I/IJ'II/I3aI_[I/IH, BbBICOKAA TOYHOCTb
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1 cpeaHss CpeiHad cTabUIM3alUs, CpeiHsASI TOYHOCTh

2 6bICTpaH BbICTpaH CTa6I/IJII/I3aLII/IH, HH3KaAd TOYHOCTb

BbICTpaH Inpu OOJIbIIUX OTKJOHEHUAX OT YCTaBKH,
MeJJIEHHAA MPH MaJbIX OTKJIOHEHHUAX

3 rubkasa

F19

H. npepena U

OnpesenseT MHHUMaJbHOe 3HaYeHUMe HaNpsHKeHMs Ha Harpyske B  pexume
CTabWIM3alUM 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 (QYHKIMM He MOXeT ObITh
MeHbllle 3HaueHus1 pyHkuuu F19

F21

H. npegeu |

OnpejiesiieT MUHUMaJbHOE 3HaUYeHHe TOKA B Harpy3ke B peXHMe CTAGW/IM3alMU TOKa.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22

F22

B. pege |

OnpezenseT MakCMMa/lbHOe 3HaueHUe TOKA B Harpyske B peXkMMe OTpaHMYeHMsl TOKa
WM CTabUIM3aLUM ToKa. 3HaueHHe QYHKIIMM He MOXKeT NPeBbICUTbh HOMUHAJIbHBIN TOK
peryJisiTopa v He MOXKeT 6bITb MeHblIe 3Ha4YeHUs1 PyHKIuu F21

F23

H. npegea P

OnpejiesiieT MUHUMAaJIbHOE 3HAaYeHWE MOIIHOCTU B Harpyske B peXXHMe CTAaOUIM3ALUHU
MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHue QyHKuuu F24

F24

B. npefen P

OnpefensdeT MakCMMa/IbHOe 3Ha4YeHHMe MOLIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUdd
MOLIHOCTH WJIM CTAaGUIU3aLMU MOLIHOCTU. 3JHaueHUe QYHKLUMU MOKEeT ObITb MeHbllle
3HaueHus oyHKIMU F23

®yukuuu F26-F28 aeliCTBYIOT IpU peryJMpoBaHUsA METO0M nponycka nepuogoB( ynknus 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.npenesn
100%, Ho He 6oJiee 3HaYeHUs dyHKUMU F28. luckpeTHocTh 0,5%
MakcruMasibHOe 3HaYeHHe CUTrHasia 3aJjaHus B %. [luanasoH 3HaveHud ¢yHKuuu ot 0% mo
F28 Bepx.npejes
100%, HO He MeHee 3HaYeHHUs pyHKUMHU F27. luckpetHocThb 0,5%
F29 H. ipesiest P OmnpenesisieT MUHMMaJlbHOEe 3HaUE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUHU
MOIIHOCTHU. 3HaueHue QYHKIIMU HEe MOXeT NPeBbICUTh 3HaueHue pyHKiuu F30
OmnpenesisieT MakCUMa/lbHOE 3HAaUeHHE MOUIHOCTH B HAarpyske B peXuMe OrpaHUYeHUs
F30 B. npefen P MOIIHOCTH WJHM CTaGU/IM3allM¥ MOIIHOCTU. 3Ha4YeHHe (QYHKIIUM MOXKET OBbITh MeHbIIe
3HavyeHHUs PyHKIUU F29
dyukuuu F31-F32 paeidcTByoT npu ¢pa3zoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpefenseT MUHMMaJbHOE 3HAaYeHUWE KBaJipaTa HaNpsKEHUs Ha Harpy3ke B peXuMe
F31 | H.mpenen U*U | crabuiv3aliiid KBaJjpaTa HaNpsDKeHHWsA. 3HadeHHe (QYHKIMM He MOXKeT IPEeBBICUTh
3HaueHue ¢yHKMU F32
OmnpenenisieT MakCUMa/JlbHOE 3HAueHUE KBaJ[paT HaNpsHKEHUs HAa HAarpyske B pexuMe
F32 | B.mpegen U*U | crabuiv3aliui KBaZpaTa HamnpshKeHUs. 3HadeHHMe QYHKIMM He MOXKeT OBbITb MeHbIIle
3HavYeHUs pyHKIuHU F31
OyHKLMSA BKJIKYAET UJIU OTK/IOYaeT TeCTUPOBaHME HA HaJIMUMe Harpy3KU U BHYTPeHHee
KOPOTKOE€ 3aMblKaHH€e TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHHe Hapnuch [TosicHeHue
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOUEHA 3aniyMTa OTKJKYeHa
QYHKIMSA BKIKYAET WKW OTK/II0YaeT KOHTPOJIb OTCYTCTBHSA WM “caunanus gasz”
F92 | KoHTpob das 3Hauenue | Hagnuch [TosicHeHuMe
0 BKJIIOYEHa 3alnuTa BKJIK4YeHa
1 OTKJIIOUEHA 3amyTa OTKJKYeHa
3alyTa OT HEUCIIPABHOCTH B [1€NM MU3MePEeHHs BBIXOJHOTO HANPSHKEHUS
FO5 samuTa UBbIX 3HaveHune | Hagmuce IlosicHeHue
0 BKJIIOYEHa 3aluTa BKJI4YeHa
1 OTKJII0YeHa 3alnuTa OTKJI4YeHa
F93 3amuTa QyHKIMS BKIKYAET WK OTKIKYAET 3alIMTY OT HECUMMETPHUU TOKOB Harpy3ku
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HECUM. 3HayeHue Hapgnuce [losicHeHuUe
0 15% 3anuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
1 25% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJIIDYEeHA 3amyTa OTK/IYEHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHHe Hagnucob ITosicHeHue
0 HeT 3HaueHUss BCeX NporpaMMupyemMbix QYHKIUNA He
M3MeHseTcsd
Bce nporpamMMupyemsble byHKIMU NPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUsI. ITHU 3HAUYEHUS] PABHBI:
OyHKIUSA 3aBo/jickoe OyHKIMA 3aBojckoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F20 UHoM
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F98 | 3aBopg. HacTp. 6 3 726 5 cex
1 1 F7 0 F27 0%
F8 0 F28 100%
F9 0 F29 0
F11 5 cek F30 PHoM
F12 3 cek F31 0
F14 0 F32 154000
F14 0 F91 0
F15 0% F92 0
F16 100% F93 0
F17 1 F95 0
F18 1 F99 1
F19 0 F100 3
F99 | RS-485 ajpec OnpepensieT afipec yctpoicTBa B ceTu RS-485, 3Hayenus ot 0 10 247
OnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HaueHHe Hagnucek
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/C
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 KI paza A Omnpenensier K03GPUIMEHT MepeAadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢paza B CUTHaJa C JaT4YMKa TOKA U MOKAa3aHHUSIMH TOKa Ha JIMCIJIee B COOTBETCTBYIOLIEN ¢ase.
F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTEJle OOBIYHO BBLICTABJEHO 3HadyeHWe 6ju3koe kK 1,00.

JlvamazoH 3HayeHui ot 0 1o 2,50

8. Ucnionib3oBaHMe BctpoeHHoro [IU/l-peryasTopa
Jna ucnosib3oBaHua BcTpoeHHoro I[IW/l-perysnaropa /A peryjadpoBaHUA TeMIlepaTypbl
06beKTa He0O6XOJMMO BbIOpATb CUTrHaJ ynpaieHHs 4.20 MA, JJ1d 4yero Hy»KHO yYCTaHOBUTb
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3HayeHue o¢yHkHMU F2, paBHoe 4. B 3TOoM ciydae aHanoroBblil BbixoAHOW curHaa [THU/-
peryJatopa CTaHeT YIpPaBJAThb BbIXOAHBIM HanpsxeHueM TPM.

Tax>ke He06X0AMMO NpPOU3BECTH KOHPUrypupoBaHue [1U/]-peryaTopa B COOTBETCTBUHU C
npuJjaraeMoy TeXHUYeCKOHU JJOKyMeHTalluex.

9. UHAMKaNMA AAaHHbIX HA AUCILJIee
B Ta6siune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIeE JaHHbIE /1151 BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunuuHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a cTpoka Koj QyHKIMMU U ee cOKpalleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HAaYeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE
1-51 cTpoka BesiMunHa 3a/jaloliero curyaJsa
2-1 CTpoOKa 0TOOpaXkaloTCsl NapaMeTpbl B COOTBETCTBUE CO
3HayeHueM GyHkuuu F9 u Temnepatypa paguaTtopa, Hanpumep, la=45
A, 1b=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.

PaGoTa OTobpakaeMble Ha AUCIIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HavaeT (UKCALHIO
TEeKyllero napaMeTrpa. [Ipu 3ToM Ha jucniee 6yJieT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omm6ky v ee Ha3BaHUe

10. Bo3MoKHbIe HEUCIIPABHOCTH U CNIOCOGHI MX YCTPAHEHU
Bo3MokHbIE HEMCTPABHOCTH M CIIOCOGBI UX YCTPaHEeHHs IpuBeieHbl B Tadsuie 10.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

Haanuce Ha IlosicHeHue
N Omu6Ku A
HWHAUKATOpe
Harpyska He noK/04eHa UM KOPOTKOe 3aMblKaHHWE BHYTPH TUPUCTODPA.
Bo3moKHas npuYnHa JenicTBUs
Harpyska He mOJAKJKYeHa WIH | YO6eauTbCs B MpaBUJIbHOM
MOJIKJI0YeHa HEBEPHO MOAKJIIOUEHUU HAaTPY3KHU
HapyuieHue KoHTaKTa [IpoBepUTH KOHTAaKTHbIE
coelUHEeHUs; TPU HeOo6XOAUMOCTH
KOHTAKTHbIE NOBEPXHOCTHU
HET HarpysKH WUiu
Om1l 3aYMCTHUTh, BUHTOBbIE CO€JHHEHUS

K3 Ttupucropal
MNOATSHYTh

O6pbIB MPOBOJIOB, OGPBIB BHYTPHU
Harpy3ku

[IpoBepUTH 11€JI0OCTHOCTb MPOBOJIOB
Y Harpy3KH NyTeM “NPO3BOHKU”

KOpOTKOC 3dMbIKaHHE

THUPHCTOpA

BHYTpH

“Ilpo3BOHUTL”  THPUCTOP npu
OTKJIIOYEHHOM HaNpsDKEeHUU CETH.
Ecnu Tupucrop “sBoHutca’ -

YCTPOUCTBO HEUCIIPABHO
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BHYTpeHHsIs1 HEUCIIPAaBHOCTb | OTnpaBUTH B pEMOHT
YcTpoiicTBO He 0OHAPYKMBAET HANPsXKEHUE CETH
Bo3mo:KHas npuYnHa JenicTBUs
Hanpspkenme Ha peryasaTop He | YoequTbes B MOJK/IIOYEHU U
. N0/IaHO HalpsKeHHUd, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MO JIKJIDYEHUS
C/lIMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsKeHHeE B CETU
6osibiie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MNpPOBajJ  CUJIOBOTO  HaMNpPsDKEHUS
JUIMTENIbHOCTBhI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peTyasTopa
Om3 Hal'[an;(;l(g(?:HH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” moc/je mHoJayd KOMaHJbI
“Ctron”
TeMnepaTypa oxsaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasg npu4MHaA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
PerynsTop pasMemieH B IJI0OXO | Y6eAUTbCS, 4YTO  TeMIlepaTypa
BEHTW/IMPYEMOM WJIM JKAapKOM | OKpYKalollero BO3/1yxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryadaTtop B Jpyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTh MeXILJIaTHbIEe
HET CBAI3U MEeXIY
Owb iaTamu! JAPYT C APYTrOM JJaHHBIMU pa3beMBI, eC/IM OLIMOKa He hcYe3aeT
— OTIIPaBUTh B PEMOHT
Harpyska He mojk/4YeHa WU | Y6eAUThCS B IPAaBUIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHU HArPYy3KHU
Hapyuenve KoHTaKTa [IpoBepUTH KOHTAKTHBIE
COeJMHEHUS; IPU HEOOXOJUMOCTH
KOHTAKTHbIE TIOBEPXHOCTHU
3aYUCTUTh, BUHTOBbBIE COeJIJUHEHUS
o6 HeCUMMeTpHs NOATSAHYTh
TOKOB! O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH LIEJI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
CUnbHBIN nucbananc | [loMmepuTh cONpoTUBIEHUS
CONPOTUBJIEHUN HAarpy3KH Harpysok
CunbHBIN fucbasaHc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHSS HEUCIIPAaBHOCTb OTK/II0YXTH 3aILUTY UJIHA OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [I[pO3BOHUTH BBIXO/] peryasaTopa Ha
peryJsTopa HasM4ue MeX($pa3zHOTO KOPOTKOT0
3aMbIKaHUA ¥ 3aMbIKaHUs Ha 3eMJIIO
CnumkoM  OGoJiblliMe NYCKOBBIE | YBeJHWUYbTE BpeMs IJIABHOTO MYCKa,
Ow?7 Koporkoe TOKH YMEHBILIUTE BbIXOJHOE
3aMblKaHue!

HalpAd»>XeHHE, BKJIIOYUTE PEXKUM
OI'pPaHHUYE€HHA TOKA

C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT
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3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOAHOE
NpeBbINIaeT HOMHHAJIBHBIM TOK | HaNps»KeHHUE PETyJIATOPa;
ow10 Meperpyska peryasiTopa B Te4YeHHe | BKJIYUTD PEXKUM OTPAHUYEHHUS
JUINTEJbHOT0 BpeEMeHU TOKA; YBEJUYUTb COMMPOTUBJIEHHUE
Harpy3Ku
BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Cucrema ynpaBJieHUs] QUKCUPYET 3aBeIOMO HEBEPHbBIE MIOKA3aHUS
HanpsDKEeHUs Ha JIUCILIee
Bo3MoxHasg npu4MHaA JencTBus
HeBepHasg cxeMa mNoAK/IOYEeHUs | YOEIUTHCS B IPABUIBLHOCTH
Harpy3KH, 06pbIB Harpy3Ku MOJKJII0YEHUA U OTCYTCTBUSA
06pBIBA HATPY3KH
TpebyeTcsa HacTpoilKa mokasaHUM | OTKJKYUTB 3auuTy PpyHKIMeln F95,
HanpsKeHUs MPOU3BECTH MOJCTPOUKY
ow13 HET U3MepeHus peryJiMpoBOYHbIMH PE3UCTOPAMU

UBbIx!

Ha 11ate A6 B COOTBETCTBUH C
nyHKToM 3.17 B)

O6pbIB B U3MEPUTEJbHOH 1eNU

Y6eauThbCcs B NOAKJII0O4EHHOM
COCTOSIHMHY TPOBO/IOB, Pa3beMOB
HWKHeH n1aThbl A6

Hapymenue KOHTaKTa
MEXILJIATHBIX PAa3beMOB  MEXAY
m1atamMu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pasbeMax, npu HeO6XO,ELI/IMOCTI/I
IMPOYUCTUTDb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymnaer
Ha peryysTop

[IpoBepUTHL MOCTyIVIEHHE KOMaHJbl
pab6oTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10141 KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTrHaJia 3d/JdHUA HE U3BMEHAETCA UJIK pAaBHO 0%

Bo3mo:KHasi npyuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUsl WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHHE

L[ened ynpaBJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbIOGOp MCTOYHHUKA
3a/jal0lero CUrHajaa

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

HeT omu60ok

HeucnpaBHOCTb  KHOMOK  wiH | OTIPaBUTb B PEMOHT
BCTPOEHHOTO nepeMeHHOT0

pe3ucTopa, BHYTpEHHSISI

HEHCIPAaBHOCTh

PerynaTtop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJiieHHS

MNPpUCYTCTBYET W HN3MEHAETCA, Harpy3kKa I[MOAKJ/JIF0Y€Hd, HO Ha BbIXO/Je

HalpAXeHWd HET

Bo3MmoxHag npuYrHa

JelicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepUTH
THPUCTOPOB

HCIIPaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha HHAWKATOpE HET Ha,qm/lceﬁ, CBETOAHOAbI HE TOPAT
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Bo3MoxHasg npuYMHa

JelicTBusa

He nmnopzaHo BcnoMmoraTeJibHOe
nutaHue 220 B

BxirounTh aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxkata  kHomka  “ABapuiiHoe
OTKJIIoUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

[Ipy paGoTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, [JaHHble Ha
WH/IUKaTope OOHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUS
BOCIPUHHUMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesbHoe nutaHue | [IpoBepbTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APYrod JIMHUHU
o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy mojavye HampsKEHHUs HA PEryJATOpP HAa HArpy3ke MPUCYTCTBYET
HanpshKeHHUe, XO0Ts KoMaH1a “Pa6oTa” He 1olaHa, peryJisiTOp HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYrHa

JelicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe NO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

11. TexHu4YecKoe 06C/IyKUBaHUE

11.1 TexHuYeckKoe OOCIY>XMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B

ecTb MeCALl€EB U BKJ/IFOYAET B cebs:

A) KOHTPOJIb KpelJieHUs peryasTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COEJMHEHUH, MOATS>KKa BUHTOBBIX COeJUHEHUH.
B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

12 MapkupoBKa peryJTopa

12.1 Ha kaxxabplil peryJiiTop HaHOCSTCS:

A) Ha3BaHUeE peryJasaTopa;

B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alUTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) roa usrotoBJieHus.
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13 YnakoBka 6J10Ka
13.1 YnakoBKa peryJisiTopa pou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ AepeBSIHHBIN SIIUK.
14 TpaHcnopTHpOBaHMeE U XpaHEeHHUE

14.1 PerynsiTop XpaHUTb B 3aKpbIThIX IOMEIIEHUSIX B KAapTOHHBIX KOPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

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

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

Bo3zyx B oMeleHUU He JOJDKEeH COZepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

14.2 PerysnsaTop B ynakOBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

14.3 TpaHcnopTHpoOBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

15 KoMILIEKTHOCTD

TPM-3-C-TTUA251-PT ..oueeeeeee e e 1wT
PYKOBOZCTBO MO 3KCIIYATALMHU .veerunveernreeersnreerseeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 1T

16 T'apaHTHIiHbIE 06s13aTE/IbLCTBA

16.1 l'apaHTHUIHBINA CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKHU, TPU COOJIIOJEeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

16.2 B ciayyae BbIXOJA peryadaTopa M3 CTpOA B TedeHHe TapaHTUHMHOIO CpoKa IpH
COOJIIZIEHUH T0Jb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUSA U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

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

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTe .

e Ha npegoxpanurenu.

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

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

16.4 PeMOHT U CcepBUC, B TOM 4YHCJ€e FapaHTUHUHBIM OCYLIEeCTBJISAETCA Ha NpeANpUATHU
WU3rOTOBUTEJIA.

16.5 B ciy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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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-IINJ251-PT-40 360 | 390 | 414 | 560 525 | 174 | bBoatsl M8 16
TPM-3-C-1IN/1251-PT-80 360 | 390 | 414 | 560 525 | 174 | Boatsl M8 18
TPM-3-C-TIMJ1251-PT-125 480 | 516 | 546 | 720 680 | 194 | Boarsl M10 24
TPM-3-C-TIN/1251-PT-160 480 | 516 | 546 | 720 680 | 194 | Boarsl M10 26
TPM-3-C-IINJ251-PT-200 560 | 602 | 638 | 840 790 | 194 | Boatel M12 33
TPM-3-C-IINJ251-PT-250 560 | 602 | 638 | 840 790 | 194 | Boatsl M12 36
TPM-3-C-TIMJ1251-PT-315 660 | 702 | 738 | 940 890 | 222 | Boartel M12 48
TPM-3-C-TIN1251-PT-400 760 | 802 | 838 | 1000 | 950 | 222 | BoatreiM12 50
TPM-3-C-TINA1251-PT-500 760 | 802 | 838 | 1000 | 950 | 222 | BoatreiM12 55
TPM-3-C-IINJ251-PT-630 760 | 802 | 838 | 1000 | 950 | 222 | Boartbi M12 60
TPM-3-C-IINJ251-PT-800 760 | 802 | 838 | 1000 | 950 | 222 | Boatbi M12 64
TPM-3-C-TIMA251-PT-1000* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatsl M12 75
TPM-3-C-TIWA251-PT-1250* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 85
TPM-3-C-IIMJ251-PT-1600 HanoJsibHbi# mikadp 1600x800x400 120
TPM-3-C-IIMJ251-PT-2000 HanosbHbi# mkad 1800x1200x600 200
TPM-3-C-IIMJ251-PT-2500 HanosabHbli mikad 2000x1400x600 230
TPM-3-C-IIM251-PT-3000 HanosabHbli mikad 2000x1400x600 260

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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