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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-IIU/1210-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-ITIUJ210-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

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 TPM210-1111.UP
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
0OPBIB UJIU NTOBPEXKAEeHHE HAarpy3KH)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYyIOLIeEe [=1,5Ia-10 cek, I=1,25 11 - 30 cexk, [=1,1 [u -
CpeJlHEKBaIpaTHYHOE 3HAUYEHHUE) 1 MuH
[Topor cpabaTbIBaHUS 3aIUTHI OT KOPOTKOT'O [>= 3l

3aMblKaHUsI( aMIIUTYHOE 3HaYeHUe)

TouHOCTB cTabUIU3aALUU IEWCTBYIOIIUX
CpeAHEKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX
napaMeTpoB

Hanpspkenue u Tok - 2% UH, [H
MOIIHOCTD - 4% PH

Bpems cTabuin3alnuu TOKa, HANPsSXKeHUs WU

MOLIHOCTH NIPU CKa4YKe Halps»KeHUs CeTH WU 2..3 cex
Harpy3ku Ha 10% B pexxuMe cTabU/IM3aL U
CTeneHb 3alUILLEHHOCTH P41
OxnaskeHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa oKpyKarwlleu cpeabl 0.40C

OTHoOcHUTe/bHAs BJAXXHOCThb BO3a4yXa

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

N3ongauus

2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
yOPaBJASIOUUMHA LeNsIMH

PexxuM paboThl

JnutensHbii, [1B = 100%

Cpok a3kcmiyaTayuu

He menee 10 JsieT

['apaHTHUsa

12 Mecs1eB

[ paboThl peryasTopa Heob6XO0AHWMO

/iBa HanpsbkeHUs. OJHO HanpspkeHUe depes

TUPHUCTOPbI KOMMYTHUPYETCA HAa HAIPY3Ky — OHO HAa3bIBA€TCA CHUJIOBLIM HAIIpAXXE€HHUEM; Apyroe

HallpAXX€HHe HCIOoJIb3yeTCAd OJid IIHUTAaHUA

CUCTEMBbI yIpaBJ€EHHUA - OHO HA3bIBA€TCA

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

2.2 PeryniaTop npeJiHa3HavyeH JJis 9KCIJIyaTalluy B CJeYOUIUX YCA0BUSIX:

A) 3akpbITble B3pbIBO6€30MacCHble TOMellleHHs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

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

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

BJIaru;

') atmMmocdepHoe gaBieHue oT 84 no 106,7 klla;
) mecto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEUHBIX JIydel U APYrUX UCTOYHUMKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHyTpeHHee YyCTPOHNCTBO.

BHemHu# BU/ pery/siTopa npejcTaBjieH 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 HalpsDKeHUs Ha Harpy3o4yHbIx pesuctpax Rab, Rbc u Rca paBHBbI JMHEWHBIM
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).

3.7 Bbi60p 3a/1a10111ero CUrHaJa
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WU

JAUCTAHLMOHHO. MeCTHO MOXHO yNIpaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUYEHUE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIIaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3UCcTOpoM. HaxoxJeHue PUCKU PYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

JJ11  AUCTAaHLLMOHHOTO YIpaBJeHUA B KadecTBe VYIPABJAKIIUX CUCHAJIOB MOTYT
IPUMEHAThCH:

A) ctaHzapTHbIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) cranzapTHBIN cUTHA/I aHAI0TOBbIH 4...20 MA.

') BHENIHU I TepeMeHHbIN pe3ucTop conpoTuBieHreM 1..10 kOm.

llenn ynpaBJieHWS MOJAKJIOYAKOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHHU(
npujaoxeHve A) u Tabauued 3.3. Bpibop uCNOJb3yeMOro CUrHajJa OCYILIeCTBJSETCS
nporpaMMupoBaHrveM ¢yHKUMM F2( cM. nyHKT 7). BeiMunHa curHazna 3aZjlaHusl oTobpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
cTabuIM3al My TOKa CUTHAJ 33/laHud 0ToOpaXkaeTcs B aMmnepax, HanpuMep [3=28 A.




"3Bezna InekTpoHuka” www.zvezda-el.ru

3.8 Hcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBesieHUe peryJiATopa Nocje NpoBaJja CUJIOBOTO MJIM BCIOMOraTe/JbHOI'0 HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” perynatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
WHJUIMPYETCS cooblieHre 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJisiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBIX peJie

Ha «xseMMHyw0 KoJsoAky X4 1nJiaTel yHpaBJeHUs BbiBeJleHbl KOHTAKTbl —Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuii F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIU BBIMOJHATh GYHKIIUIO CUTHAJIM3aTOPa CAEAYIOIUX COOBITHH:

A) PeryssTop HaxoAuTcs B pexkxuMe “['oTOBHOCTB”;

B) Peryaartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexxuMe “ABapus’.

KoHTakThl mporpaMMUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Bri6op cnocob6a peryJrupoBaHus

BbIx0o/lHOe Hanps)KeHUe peryyaTopa MOXKeT peryJupoBaThCcs ABYMs crioco6aMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crocob6a paccMoTpeHbl HMXe. Bri6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).
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3.11 ®a30BbI¥ METO PErYJIUPOBAHUA

BbixoZiHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT H3MEHEeHUsI BpeMeHHU 3aJlep’KKU
oTnupaHus T3 cUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHue py $pa30BOM Criocobe peryaupoBaHUs

JlocToMHCTBa MeToAa:

A) noaxoAuUT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOW HArpy3ok ( 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 HalIpSKeHUs CeTH;

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

Pa6ouuii yuks npu ¢pa3zoBoM peryJiMpoBaHUM NPe/CTaBJeH HUXKE Ha PUCYHKe 3.4:

A Usbix
100%
Max —m — — — — — —
% Tl S (- e
T
0 L
Tnyck TexHoNnorM4ecKkMn UnKn Tebikn
100% — — — — — — —
Curnan sagaHws
T
0 o
Komanpa “"Pabota”
T
0 -

PucyHok 3.4 Pabouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs
11
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[Tocne mopayr koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HaMpsKeHUeE
IJIABHO YBeJIMYMBAETCA OT MHUHUMAJIbHOTO 3Ha4yeHusd Min 10 3alaHHOrO YPOBHSA. ITOT Y4aCTOK
Ha3blBaeTCA IJIaBHBIM NyCKOM. /lajiee BbIXOJHOe HaNpsKeHUue U3MeHSAeTCd B COOTBETCTBUHU C
CUTHAJIOM 33JlaHuA B [Uana3oHe MexJy 3HadeHUdaMd Min v Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BIXO/HOE HANPSDKEHHUE IJIAaBHO YMEHbIAeTcsl B TedeHHe BpeMeHHU TBBIKJ 0
MHUHHUMAaJIbHOT'O YPOBHS ( [JIaBHOE BBIKJ/IIDYEHHE), TOC/Ie Yero Harpy3Ka 06ecTOYHBaAETCH.

3.11.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[lpyuMeHeHHe QYHKUUK MJIaBHOTO MyCKAa W BbIKJIIOYEHUS MO3BOJISIOT MNPefOTBPATUTH

CKauK{ HalpshKeHUs CeTH, 00YyC/0BJIeHHble Pe3KUM HabpocoM M COPOCOM HarpyskH, a TaKxkKe
YMeHbIIUTD [TyCKOBble TOKWU. BpeMeHa ny1aBHOT0 NycKa ¥ BbIKJIIOYeHUS 33/Jal0TCA B IIpejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkuui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHocTb P. Eciu B KadecTBe BBIXOJHOI'O0 IMapaMeTpa BbIOpaHo HampsbkeHue U, To
JIEACTByIOlllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAIY
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHWE CETH CHHYCOMJAJbHO, Harpy3ka JMHeWMHass U UMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJisieMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJNy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUS U MOIIHOCTH PEryJysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsixenue, U MoiHocTs, P

CUTHAJI
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/ivpyeMoro napameTpa OCylLecTB/sAEeTCA NyTeM NPOorpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUW ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH MNO3BOJIIET YCTAHOBUTb TPaHUILbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTUCh peryJupoBaHHMe BbIXOJHOro mapamerpa. Ecau
YCTAaHOBUTb 3HaueHWe [iJIsi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HaInpsKeHHUs.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3aZlaHNe 3Ha4eHU I HUXKHEr0 U BEPXHETO Npe/ie/oB peryaupoBaHus s ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OorpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHWYeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISET
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TOYHO OTPaHHWYMBATh IMYCKOBble TOKM HAa YpPOBHE He 0O0Jibllle HOMHUHAJIbHOrO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAETCA M OTKJIIOYAeTCs IporpaMMUpoBaHUeM ycTaBkU F17, a BeJMYMHA MaKCHUMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxyM cTabUAM3aUU TOKA

PerynsTop MoxeT paboTaTb B pexHMe CTabUJAU3aldM TOKa, B KOTOPOM CHUCTeMa
yIlpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSeT yIpaBJisiolliee BO3JEeWCTBUE HA THUPHUCTOPbl TaKHUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
Toka — 2% OT HOMMHAJIbHOT'O TOKAa peryJisTopa, BpeMs CTAaOWJMU3allMUd TOKa NPU CKAuKe
CeTeBOr'0 HampshKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3aJlaHusi oToOpakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIIOYAETCSI U OTKJIHYAETCsS NMPOTrpaMMUPOBAaHUEM
ycraBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOIO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cM. nyHKT 7).

3.11.6 PexxumM orpaHyUYeHHs HAPAKEHUSA
PerynsTop MoxeT paboTaTh B peXXUMe OTpPaHUYEHHSl HANpSKEeHUs, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsflollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4YTOObI BbIXOJHOE HaNpshKEeHHEe Ha Harpyske He MPEBBICMJIO 33JJaHHOe 3HAaueHHe..
QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHueM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOTO Hanpsi>keHus 3aaeTcs ycraBkoi F20( cM. myHKT 7).

3.11.7 PexxyM cTabUIM3allMy HANPSXKEHUS

PeryasiTtop MoxeT paboTaTb B peXUMe CTaOUJIM3aL UK HANpsHKeHUs, B KOTOPOM CHCTeMaA
ynpaBJeHUs] aBTOMaTHUYeCKHM H3MeHsIeT yIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4TOObI MOAJEpP>KUBATh Halpsh>KEHHE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
CTabuIM3al U HanpsikeHus — 2% OT HOMUHAJIbHOTO HaNpsXKeHHUS CEeTH, BpeMsl CTabuIn3aluu
IpU CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHana 3ajjaHusd
oToOpakaeTcss B BoJsibTax, HampuMep U3 = 150 B. @DyHKUMA BKJIOYAETCS W OTKJHOYAETCS
nporpaMMUpoBaHueM ycTaBkd F17, a BeJMYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.11.8 PexxyM orpaHUYeHUs MOLHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICWJA 3aJjaHHOe 3Ha4deHHUe..
@DyHKIMA BKJIOYAETCA U OTKJ/IKYAEeTCHd MNporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMMaJIbHOW MOIIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.11.9 PexxyuM cTabuan3aMU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOObl NOAJEPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTH
CcTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpa, BpeMs CTabu/IM3aLuu
IIpU CKayKe CETeBOr0 HamnpsKeHWsA WAM Harpysku Ha 10% - 2.3 cex. CurHan 3sajaHud
oToOpakaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IIOYAETCS
nporpaMMupoBaHueM ycTaBkMu F17, a BelM4YMHAa MHUHUMa/JIbBHOM M MaKCUMaJIbHOM MOLHOCTEHN
3apaetcd yctaBkamu F23 u F24 ( cM. nyHKT 7).
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3.12 MeTo 1 IponycKa NepruoJioB

MoiHoCTb, BbljesisieMasi B Harpy3kKe, peryJiMpyeTcsl 3a cCieT U3MeHEeHUs 4ucJa NePUo0B
CETEeBOTO HANpSDKEHHsS, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. PopmMa BbIXOAHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

T
L

Linkn 1 Llnkn 2 Linkn 3

[

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

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETh;

B) HeT moTpebJieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapaKTepe
HarpyskKHu).

HepocraTku meToa:

A) He TOAXONUT JJisi PeryJMpOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3o0K M
YPOBHS SIPKOCTH CBEeYEeHHs JlaMIl HaKaJMBaHUS;

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

B) B ceTH BO3MOXHO MOSIBJIEHHME CKAYKOB HaNpsHKeHUs, 00YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( pnkep-apdekT);

[) mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXHO IOSIBJIEHHE CyOrapMOHHYECKHUX
COCTaBJAKIIUX( YaCTOTbI KOTOPbIX MeHbIle 50 I').

HpI/I HCIIOJIb30BAHWHU 3TOro MeTOoJa MOIHOCTL, BblAeJdeéMad B HArpy3ke, NpAMO-

NpONOPLHOHAIbHA BeJIMYMHE CUTHA/IA 3aJ,aHUS.
Pabounii [UKJ/I IpeACcTaBJeH 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%.

3.12.1 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)

3.12.2 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%.

3.12.3 PexxuM orpaHHYeHUsa 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).

3.12.4 PexKyM 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).

3.13 Bbi60p THIA HArPY30K

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.

3.14 3anuch B 1aMATh 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.

3.15 3amuThl
B perysisiTope peajsi30BaHbI CjeAylolde BUbI 3aIUT:

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).

3.16 Hactpoiiku

B perysnsaTope npefycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) H3MeHeHue mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOI'O 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoMm BepxHeM yruy miaTel TPM-ZVEL A5. W3HavasibHO Ha
NpeANpUATUN U3TOTOBUTEJIE YCTAaHOBJIEH IOPOT cpabaThIiBaHUSA MO aMIJIMTY/e OoKoJio 3*IH, rae
[H - HOMHUHaA/JIBHBINA TOK peryJisATopa. B 3ToM ke JileBOM BepxXxHeM YIJy IJIaThbl UMEKTCA JiBe
KOHTpoJsibHble Touku “K3”. HampsikeHue, u3aMepeHHOe MeXJy 3THMHM TOYKaMM, OlpejesseT
yCTaBKy cpabaTbiBaHUs 3auuThl o K3. O6GbIUHO 3TO HanpshKeHUe cocTaBJisgeT okosio 2 B. [Ipu
HEeOOXOJAMMOCTH YBEeJUYUTb YYBCTBUTEJIBHOCTb CpabaTbIBaHUSl HYKHO 3TO HalNpshKeHUe
YMEHBIIHUTb, /Il 4ero rOJIOBKY peryJJMPOBOYHOr0 pe3ucropa R3 Hy»KHO noBopaynBaTh NPOTHUB
4YacoBOW CTpeJiKe, AJis 3arpy0JieHUs1 — HaoO0pOT HampshkeHue ycTaBkM K3 yBeqn4yuTh u
IIOBOpPAYMUBaTh roJoBKy R3 1o yacoBo¥ cTpesike.

[IpyHUMas pelieHHe 0 HeOOXOJAMMOCTH M3MEHEHHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHMU4, CJleflyeT IPUHUMAaTh BO BHUMaHue:

- IPY HanpshKeHUe yCTaBKM Bbllle 2,5 B 3amuTa MoxeT ObITh MOJHOCTBIO BbIBeJleHa U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT NHpu JAeHCTBYIOLIEM TOKe,
M3MEpPEeHHOM KJellaMH, MeHblleM 4yeM [H. 3ToO He 006s3aTe/JibHO OBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpoOWKe 3allUThl, MOTOMY 4YTO 3aljUTa cpabaTbiBaeT MO aMIJIMTYLHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JeHlCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
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aMIIUTYIHOe 3HayeHue ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTH K BBIXOJY THPUCTOPOB U3 CTPOSI — BeJb OHHU JOMYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HayeHHe MTHOBEHHOrO TOKa, a 3aBOJCKasd HAcTpoWKa Kak pas3
npeJlycMaTpyBaeT cpabaTbIBaHHE 3aLIUTHI JJIsI HENPEBBIIIEHHS 3TOTO NPe/e/bHO-0NYyCTUMOTO
3HayeHUs1. B 3TOM ciyyae M3roToBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIAaTHOM rapaHTUHWHOM
00CTY>KUBaHUU.

B) IllokasaHusi [JaTYUKOB TOKa. B ciyyae, ecid TOKM, H3MepeHHble (QaKTHYECKHY,
pacxoAsTcs C JaHHbIMU, 0OTOOpakaeMbIMHU Ha JJUCILJIEE, MOXKHO IPOU3BECTU UX MOACTPOUKY. [
NO/ICTPOMKM MOKa3aHUM AATYMKOB TOKA CAYXKAT peryJupoBouHble pe3ucTopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaer 3a
NoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsI 0 HEOOXOJUMOCTH HACTPOWMKU MOKA3aHUHM JATUUMKOB TOKa CAefyeT
MMeTb B BUAY ceaywolive GakTopbl:

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

- Ui HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlHd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHHWe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKEe TaKue
KJely MOTYT JaThb NOTrpelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” unu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% oT HOMHHAJIbHOTO TOKa PeryJsaTopa;

- HeBepHasl HAaCTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aAlUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHHE JINOO HA0OOPOT OTCYTCTBHE UJIM CIUMUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MHMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
00CTY>KUBaHUU.

B) [TllokasaHusi HamnpspKeHUss Ha JUCIJIee MOXHO B  He6GOJIbIIMX  Mpejesiax
NOJAKOPPEKTHUPOBATh C MOMOUIb0 pe3ucTtopoB R7-R9 Ha HmxHed muate TPM-ZVEL A6. R7
oTBeuyaeT 3a nokaszaHus HanpsbkeHuss Uab, R8 - Ubc, R9 - Uca cooTrBeTcTBeHHO. ['0/10BKU
pPeryJMpoOBOYHbIX PE3UCTOPOB JAOCTYNHbI C NpaBOM CTOPOHBI I1aThl. [lpu u3MepeHUM
Hanps>KeHUs1 He0OX0JUMO MCI0JIb30BaTh MPUOOP, CIOCOOHBINA U3MEPSATh CpeHEKBA/[PATUYHOE
3HaYeHUe HanpsbkeHWs. Ha Takux mpubopax gosmkHa 6bITh Haanuch TRUE RMS( ucTuHHOE
cpeHeKBaJ[paTUYHOe 3HaueHue). [Ipubop, He uamepsawie TRUE RMS, MoXxHO MCII0/1b30BaTh
TOJIBKO MPU CHUHYCOWJAJbHOM HAaNpPSDKEHWH, a NPU HECUHYCOUJIAJIbHOM TOKe TaKhe KJIellu
MOTYT AaTh NMOrpellHoCTb u3MepeHus A0 50%. PekoMeHAyeTcs MCIOJIb30BaTh Kielld GUPMbl
"Fluke” nu “Appa”.

[Ipy mnpoBeAeHUM onepanydil NOACTPOMKU MOKAa3aHUM Ha JUCIJIee pPEKOMEHAYeTCs

bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
NaHeJsIM yIpaBJeHHUs.
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3.17 Ucnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUMH BHEIITATHOM CHUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT $pUKcal1Io CBOETO M0JI0XKEHHUS.

[Ipy HaXXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOIAaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI YIIpaBJeHUsl 06eCTOYMBAIOTCA U UMIIYJIbChI yIIpaBJIeHUsl Ha TUPUCTOPHI He MO TCA.

3.18 Ucnosb3oBanue [THU/[-peryadatopa

Jlis1 ynpaBJieHHs THPUCTOPHBIM peryasTopoM oT [IU/l-peryasTopa He06X04UMO BbIOpaATh
CUTHaJ ynpaBJieHus 4..20 MA, A1 yero npucBouTh GyHKI UK F2 3HaueHUe 4.

BHyTpu mkada npousBe[eHO YaCTUUYHOE pPaACK/JIIUYeHHUEe lened MUTAHUS W yIpaBJeHUs
[IU/l-perysissiTopa corjiacHO cxeMe, IPUBEJEeHHOW B NpuJoxeHUU b. JlaTyuMk TemmepaTyphsl U
nenu curHaausaunuu [[U/[-peryssiTopa noTpebUTeNb PACK/IOYAET CaMOCTOSTENbHO COTJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallUH, KOTOPOE BXOAUT B KOMILJIEKT IOCTABKH.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [JAeWHCTBYWOIIUM TpeboBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HanpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPaHEHUH HEUCITPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEO6X0IMMO OTKJIYUTD PETYJSTOP U NMOAK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE Pery/sATOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCJOT, 1iesI04el, Maces U T. II.

4.4 TloaxksirovyeHUe, PeryJupoBKa U TexXHUYecKoe OOCIAy>KUBaHHe peryJssiTopa [JA0JDKHBI
NPOU3BOJAUTHCS TOJIbKO KBAIMQUIMPOBAHHBIMU CIEUAJMCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/ZCTBO MO 3KCIIJIyaTalUH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUus «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIYaTAL[MU 3JIEKTPOYCTAHOBOK NMOTPEOUTENTEN».

4.6 Jlns1 3alUThI 06CAY>KHMBAIOILET0 IIepCOHA/Ia PErYASTOP JO0JXKEH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTE/Ib LIeNU UM U30JIMpylollee
YCTPOUCTBO.

4.8 Ecnu ciaydailHas moJilaya HampsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONacHOCTb JJIs
IepcoHa/a Wik 060PY/I0BaHUS, TO PETYJASITOP HEOOXOJUMO MOAK/IYATh Yepe3 NMpepbiBaTellb,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEILIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoOM, MOJKJIIOUEHHON K
BBIXO/ZY.
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4.10 Pabora peryssaTopa CONpOBOXKJAeTCS BbljeseHHeM TemJsa. [/l npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U IpeloTBpallieHHs NoXKapa He06X0AMMO:

A) ycTaHaBIMBAaTh PeryJsaTOpP Ha HETOPIOYYIO TOBEPXHOCTh;

B) HeonycTUMO yCTaHaBJIMWBATb PETYJIATOP B MJIOXO BEHTUJIMPYEMBIX MeCTax U MecTax C
BBICOKOU TeMIePaTypOr OKPY>Kalolllel cpeibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

5. MoHTaxx Ha 06'beKTe.
5.1 CiiefiyeT yCTaHOBUTD PETYJISATOP HA LITATHOE MECTO U HA/IEXKHO 3aKPENUTbD ETO.
5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

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

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

54 llenu Aaa MOJA4YM CUTHAJIOB YIpPaBJIeHUS CjeAyeT BbINOJHATb BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yHOPaBJSALAM KJIeMMaM JJis1 KaXKJ0T0 CUTHaJla OT/Ie/IbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYuTb HX Ha[EeXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero pPeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh HU
06JIyIUTh UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [lo/icoeuHeHne
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaouyeHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeJeHHbIM B [IpunoxeHuu A.

5.6 [lpu BbINOJIHEHMU MOHTaXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
WCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

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

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO C/ieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHsS BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

B) mnopaTh HampsiKeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
mkada J0/KHbI KPaTKOBPEMEHHO 3aropeThCsl M NMOTacHYTh, HA Jucijiee B TeueHHe 10 ceKyHJ
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JIOJPKHA OTO6PA3UTHCA HAJMUCh TEKYLIed MOJIeJIM PEeryyasiTopa U BKJIKYAITCA BEHTHUJISTOPDI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUTbhC HaANuCh ‘T'OTOBHOCTB” U TeKylllee 3HAaYEeHHE
CUrHaJsa 3ajaHusi( HanmpsbpKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K pa60oTe U MPOrpaMMUPOBAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HAaCTPOWKU: Iojadya KoMmaHJbl “PaboTra”
OCYIIIECTBJISIETCS MECTHO TyMOJIEPOM C JIMI[eBOW MaHeJIU, BbIXOJHOE HAMPS)KeHHEe peryJIupyeTcs
$a30BbIM MeTOJ0M, CHUTHa/l 33JlaHUsl NOJAeTC BCTPOEHHbIM IIepEMEHHbIM pPe3UCTOPOM.
[lepeBenuTte Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE PYy4YKy HNepeMEHHOTO
pe3ucTtopa OT OJHOrO0 KpaWHero IOJIOKeHUs [0 Jpyroro. Y6ejuTecb NpU 3TOM, UYTO Ha
NOAK/IIOYEHHOW Harpy3ke( JlamMnax HaKa/MBaHHWs) WU3MeHseTCsl HalpshbKeHWe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTrO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTABOK OCYLIECTBJISIETCS B pexXuMe
“IIporpamMmupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OX0AuMMO B pexuMme “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAMKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIMU:

F1 cnocob ynp.

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

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HauyeHUs1 QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcsd MPOCMOTPeTb WJIU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jlis Toro, 4To6bl COXpPAaHUTb BblOpaHHOe 3HauyeHHWe QYHKIUH, HY»KHO KpaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPHUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTAUA 0 QYHKIUAM.
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Ecnu ke BbIOpaHHOe 3HaYeHUEe QYHKLUHK COXpPaHSATb He TpedyeTcsd,

HaXXMHUTE€ KHOIIKY

“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.

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

Ta6snna 7.1 [lporpaMmmMmupyeMblie GYHKIUU

PdyH- Hagnuch Ha Onucanue
Kiysi | HMHAMKaTOpe
dyukinuu F1-F8 aABasi10TCA 061IMMM AJ151 BCEX PEXXHMOB
Onpenensier cnoco6 ymnpaBjeHUs: KoMaHJa “‘Pabora” mnopaeTca MeCTHO WU
JIUCTAHIIMOHHO
3HayeHHe Hagnucek [TosicHeHuMe
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
0 TyM6Jiep “ N ‘D
TyMOJepa “PaboTa” B mosiokeHue “BKa
KoMmana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUS KJI€MM

1 JUCTAHIIMOHHO .

6 ¥ 7 KJ1eMMHOU K0JI0AKHU X1 nJ1aThl yipaBJleHUs]

OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs?)KEHUEM

3HavyeHUe Hagnucek IlosicHeHue
CurHas 3ajaHUsl U3MEHSETCSl HAKAaTHeM KHOMOK “>” U
“

0 KHOIIKU ‘n

HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSIXKEHHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHusi HW3MEHSIETCS [OBOPOTOM PY4YKH
nepeMeHHOr0 Pe3UCTOPa, pa3MellleHHOro Ha JIUIEeBOU

1 BCTP.pe3UCTOP naHeJsu. [TosoxkeHue “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. . “ »
MUHHMAaJIbHOU BeJIMYMHE 33/laHus, NoJIoKeHHue “Makc
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHUSL.
CurHas 3aJlaHus MOJIaeTCs BHEUTHUM HanpsbkeHueM 0-

2 0.10B

10 B
3 0.20 MA CurHaJ 3alaHud nojiaeTcs TOKOM ynpanJjeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus N0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3afaHusl MOJAETCS BHELUIHUM IepeMeHHbIM
5 BHEII. PE3UCTOP | PE3UCTOPOM. PekomeHyeMoe 3HauyeHHe
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OmnpefiesisieT MOBEJEeHHE PETYJIITOpPA IMOC/Ae MPONAKU HANPSPKeHHUs] CHUJIOBOW CeTH WJIU
BCIIOMOTaTeJIbHOTO HAaNpshKeHUs B pexkuMe “PadoTa”
3HayeHHe Hagnuch [TosicHeHue
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HalpshPKeHWEe CKAayKoOM BO3BpalllaeTcsd Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciv mpoBasn HampsbkeHUs Jiwicad 0GoJsiee 2 ceK -

F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HAIpsKEHWE CKAayKOM BO3BpalllaeTcs Ha
NpEeXHUH yPOBEHD.

1 OTKJIIOYEHO Eciv mpoBas HanpspkeHWs JJdicAd Gojiee 2 CeK -
aBTOMAaTHYECKUH Iepe3anycK He MPOUCXOJUT; 4YTOObI
nepedTH B pexxuM “Pab6oTa” HYXHO NOAaTb KOMaHIY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

F4 1-e penie OnpepenisieT ycjioBUe cpabaThiBaHUS 1-ro IporpaMMUPyeMOro peJse
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3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO PeJsie HeaKTUBHO BO BCEX PeXXUMaX paboThl
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
1 curHaa 'OTOB "lPOTOBHOCTb" p p a p pexoae B p
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/Ee B PEKUM
2 curHaia PABOTA "l?a60Ta" p p A p pexoae s p
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeEXO/Ie B PEXKUM
3 curnan ABAPUA .,};Bapm,, peJie p AT TIPU TIEpexoae B p
OnpejensieT ycaoBUe cpabaTbIBaHUs 2-T0 MPOTrPAMMHUPYEMOTO peJie
3HavyeHUe Hagnuch ITosicHeHue
0 OTKJIIDYEHO PeJsie HeaKTUBHO BO BCEX PEeXXUMaX paboThl
CpabaTbiBaHME peJie MPOUCXOJUT MPHU [ePeXO/Ie B PEXKUM
F5 2-e pene 1 curnan FOTOB "lPOTOBHOCTb" b P i i pEOAEP
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
2 curHaia PABOTA "§a60Ta" p p A p pexoae s p
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM
3 curnan ABAPUA ,,XBapHH,, peJie ip AMT K TIEPEXOAE B P
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-r0 MPOrPaMMHUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMMaX pabOThI
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
F6 3-e pene 1 cursan FOTOB "IPOTOBHOCT]:" P P i P PEDATEP
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
2 curHaia PABOTA "§a60Ta" p p A p pexoae s p
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeXO/Ie B pEXKUM
3 curnan ABAPUA ,,XBapHH,, peJie ip /T [IPH TIEPEXOAE B P
OnpenenisgeT MeTO/ peryJIMPOBaHUs BBIXOAHOTO HANPSKEHUS
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > >
0 ¢dazoBbIA @®a30BbIN MeTO/, peryIMpOBaHUs
1 np.nepuoz, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJIOB
3ajiaeTcsi XapaKTep Harpy3Ky — akTUBHAs WM aKTUBHO-UHAYKTHUBHas.
3HayeHHe Hagnuchb [TosicneHue
0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 aKTUBHO-WUH/. | aKTUBHO-WHJYKTHBHas. PekoMeHJyeTcs HCNOJb30BaTh
JUis Harpy3ku c cos ¢u<0,8 npu ¢pazoBom ynpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOH 4Yepes
TpaHcpopMaTop, mpH yIopaBJeHUM MPONYyCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphbl AJ1s UHUKALMU B paboyeM pexuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o dazam
1 LU WuuKkalusi TOKOB M HalpsiKeHUH no ¢aszam
F9 HH KA 2 I,P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
3 U, P WHuKanus Hanpsi>KeHUH 1 MOLITHOCTEM 1o ¢paszam
4 I WHuKanus TOKOB 1o ¢aszaM
5 U Wuukanus Hanpsi>keHUM no dpasam
6 P WHaukanus MouHocTel o ¢pasam
dyukuuu F11-F24 paeiicTByoT npu ¢pazoBoM MeToje peryaupoBanus( yuknusa F7=0)
BpeMsa msiaBHOTO BbIXOJA HANpsDPKeHHWS Ha 3aJlaHHbIA ypoBeHb. /lMana3oH 3Ha4YeHUH
Fl1 fIaBH. MycK ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
)
BpeMs MNJIaBHOTO CHW)XEHUsI HaNpPSDKEHUs [0 MUHHUMaJbHOTO 3HaudeHus. /JluamasoH
F12 MJIaBH. BBIKJL N
3HayeHU# PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OmnpefenisieT 3aKOH U3MEHEHUS BBIXOJHBIX HANPAKEHUSI U MOIIHOCTU B 3aBUCHUMOCTHU OT
F14 | per. BenuuuHa

yHInpaBJadrmero CI/IFHaJIa(l'IpI/I YCJIOBHH, YTO HallpAXeHHWe CEeTH CHHYCOMAAJIbHO, a
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Harpyska JIMHelHa)

3HayeHHe Hagnuchb [TosicHeHue
0 U BbIXo/lHOE HampsbKeHUE MNPsIMO HPONOPIHUOHATBHO
CUTHaJly yInpaBJeHUsI
1 p Brixo/iHasi MOITHOCTb IPSIMO MPOMNOPILIMOHAJIbHO CUTHAY
ynpaBJieHUsI

MuHMMa/bHOE 3HaUYeHWe cCUrHaJja 3a/ilanus B %. /luanasoH 3HayeHuil ¢pyHkuuu ot 0% g0

F15 | mmxcr.npenen 100%, HO He Gosiee 3HaYeHus1 yHKIUU F16. luckpetHoctb 0,5%
MakcrMasibHOe 3HaueHHue CUTHasla 3aJjaHus B %. /luanasoH sHadeHud GyHKLUM oT 0% 10
F16 Bepx. Ipeje
100%, HO He MeHee 3HaYeHus1 yHKuuu F15. luckpetHocts 0,5%
YnpaBJieHUe TOKOM Harpy3sku. OyHKIMS BKJIOYAET U OTK/IOYAET PEXHUM OTPAaHUYEHUS
TOKa WJIM CTAaOMJIN3alluK TOKa.
3HavyeHHe Hagnuch ITosicHeHue
0 OTKJL PeXHMBbI OrpaHUYeHHUs UM CTAOUIN3AIMU OTKJIIOYEHBI
1 orpaHnyeHue | | BKJIOYEeH peXKuM OrpaHUYeHHs TOKa
F17 yIIp. TOKOM
2 Crabunuzanus | | BkJoyeH pexxuM cTabuan3alvu Toka
3 OrpaHuvyenue U | BkJloyeH pexxuM orpaHU4YeHHUs] HANPSHKEHUs
4 Crabunuzanus U | BkiatoueH pexXyUM CTabWUIM3alMU HAaNpsXKeHUs
5 orpaHuyeHue P | Bk/oueH peXyM orpaHUYeHUs1 MOLHOCTH
6 Crabusnzanusi P | BK/IlOUeH peXXUM CTabU/IM3al UK MOIHOCTH
OmpenenseT MHUHHUMa/JbHOE 3HAauyeHHEe HaNpshbKeHUs Ha Harpyske B pexuMme
F19 H.npefen U | cTabWiu3anuy HanpskeHUsd. 3HavyeHHe OGYHKIMHA He MOXET IMpPEBbLICUTh 3HauYeHHe
¢yHknuu F20
OmnpezenisieT MaKCUMaJIbHOE 3HaYeHHE HaNPSHKEHUA Ha Harpy3Ke B peKMMe OrpaHU4YeHUs
F20 B. npegen U HaNpsDKEeHUs] WM CTAaOWJIM3alMU HamnpshKeHUs. 3HauyeHWe QYHKIUM He MOXKET ObIThb
MeHbllle 3HayeHUus ¢yHKuuu F19
F21 u. ipegen | OmnpepesisieT MUHMMaJlbHOEe 3HaU€HUE TOKA B Harpy3ke B peXuMe CTabU/IHU3alUM TOKa.
3HavyeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue pyHKuuu F22
OmpejensieT MakCMMaJlbHOe 3HayeHUe TOKA B Harpys3ke B peXHMMe OTpaHUYeHHUs TOKa
F22 B. mpeje | WM CTAaOUJIM3aLUU TOKa. 3HaueHUe QYHKIUW He MOXKeT MPEeBbICUTh HOMUHAJbHBIA TOK
peryJisTopa U He MOXKeT ObITh MeHblIIe 3HaueHus ¢yHKuuu F21
23 H. ipejgen P OnpenensieT MUHUMaJbHOE 3HAYEHHE MOLIHOCTU B Harpyske B peXXMMe CTaOUIM3aLUU
MOIIHOCTH. 3HaueHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHue pyHkunu F24
OmnpepesisieT MakCMMa/lbHOe 3HAaUEHUE MOUIHOCTH B HAarpy3ke B peXuMe OrpaHUYeHUs
F24 B. ipejen P MOILIHOCTH WJM CTAaGWUIM3AlMU MOLHOCTU. 3HaueHUe (YHKIUU MOXET ObITh MeHbllle

3HaYeHUs QyHKIMU F23

®yukuuu F26-F28 nelCTBYIOT IpU peryJMpoBaHusA METOJ0M nponycka nepuogoB( ynkuus F7=1)

OnpefnensieT BpeMsi OJIHOTO IIMKJIA peryaupoBaHus. [luana3oH 3HaueHUH QyHKnuu ot 1

F26 WKJI. per.
I p 1o 25 cek c marom 1 cex
MuHMMa/bHOe 3HauYeHWe cCUrHaJjia 3a/jlanus B %. /luanasoH 3HayeHuil ¢pyHkuuu ot 0% A0
F27 | HwxH.penesn o o
100%, HO He Gosiee 3HayeHus1 yHKIUU F28. luckpetHoctb 0,5%
MakcrMasibHOe 3HaueHHe CUTHasla 3aJjaHus B %. /luanasoH sHadeHud ¢yHKLUM oT 0% 10
F28 Bepx.npejes o o
100%, Ho He MeHee 3HaueHus ¢yHkuuu F27. luckpetHocTb 0,5%
F29 H. mpesesn P OmnpepesisieT MUHUMa/JbHOE 3HaYe€HHE MOIUIHOCTH B Harpy3ke B peXUMe CTaOUJIU3aLUU
1P MOUIHOCTHU. 3HaueHUe QYHKIMY He MOXET NPeBbICUTh 3HaYeHUe dyHkiuu F30
OmpesenisieT MakCMMaJbHOe 3HaY€HUE MOLIHOCTH B Harpyske B peXUMe OrpaHHYeHHUs
F30 B. ipefen P MOIIHOCTH WJIM CTAOWJIM3alMU MOIIHOCTU. 3HayeHHue QYHKIMU MOXKET ObITb MEHbIe
3HavyeHus oyHKiuu F29
@OyHKIMSA BK/IOYAET UK OTK/II0YaeT TECTUPOBAaHUE HAa HAJIMYKE HAaTPY3KU U BHYTPEeHHee
KOPOTKO€ 3aMblKaHMe TUPUCTOPOB
KOHTPOJIb
F91 Har 3HadeHUe Hagnuce [losgicHeHMEe
P- 0 BKJIDYEHA 3amuTa BKJIYEeHa
1 OTKJIDYeHa 3almuTa OTK/IYEeHa
F92 | koHTpoJib a3 | PyHKIMs BKIAYAET UJIH OTK/IOYAET KOHTPOJIb OTCYTCTBHUS WU “cinnadus ¢as”
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3HaueHue | Hagnuch [TosicHeHue
0 BKJIIOYEHA 3aluTa BKJAKYeHa
1 OTKJII0YeHa 3alnuTa OTKJIK4YeHa
QyHKIMS BKIYAET UM OTKJIKYAET 3alIUTy OT HECUMMETPHU TOKOB HAarpy3Ku
3HavyeHUe Hagnuch [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 15%
F93 3amuTa 1 25 % 3amuTa cpabaThIBAaET NMPU HECUMMETPHUU TOKOB Ha 25%
HECHUM.
2 35% 3auuTa cpabaThIBAaeT NMPU HECUMMETPUU TOKOB Ha 35%
3 50 % 3auuTa cpabaThIBAaeT NMPU HECUMMETPUU TOKOB Ha 50%
4 OTKJIIOYEHA 3anuTa OTKJKYeHa
3anuch B MaMsATh 3aBOJCKUX HAaCTPOeK( 3HaYeHUH 110 YMOJTYaHHIO )
3HayeHHe Hagnuchb [TosicheHue
0 HeT 3HaueHUs BceX NOporpaMMupyembix GYHKIUNA He
H3MEHSIeTCS
Bce nporpaMMupyeMble byHKIUM NPUHUMAKT
3aBOJICKHE 3Ha4YeHHsl. JTU 3HAUYEeHHs PaBHbI:
OyHKIUSA 3aBo/IcCKOEe OyHKIUsA 3aBo/icKoe
3HaYeHHe 3HAYEeHHEe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHoM
F98 | 3aBopg. HacTp. F4 1 F21 0
F5 2 F22 IHOM
1 Ja F6 3 F23 0
F7 0 F24 PHoM
F8 0 F26 5 cek
F9 0 F27 0%
F11 5 cek F28 100%
F12 3 cek F29 0
F14 0 F30 PHOM
F14 0 FI1 0
F15 0% F92 0
F16 100% F93 0

npuJaraeMol TeEXHUYEeCKON JJOKyMeHTalM€eH.

8. Ucnionib3oBaHMe BcTpoeHHoro [IU/l-peryasTopa
Jna ucnosib3oBaHusa BcTpoeHHoro [IW/l-perysiaropa /g peryjadpoBaHUA TeMIlepaTypbl
00beKTa HEOOXO0JMMO BbIOpaTh CUTHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTAaHOBUTbD
3HayeHUe OyHKIMM F2, paBHoe 4. B 3ToM ciydae aHasioroBblM BbixoaHOW curHaa I[THU/-
peryJiaTopa CTaHeT YIpPaBJATb BbIXOAHBIM HanpsxeHueMm TPM.
Tax>ke He06X0AMMO NpPOU3BECTH KOHPUrypupoBaHue [1U/]-peryaTopa B COOTBETCTBUHU C

9. UHAMKaNMA AAaHHbIX HA AUCILJIee

B Ta6siune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIeE JaHHbIE /115 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnunHa 3ajarouiero curHaja, Hanpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
[porpaMMUpoBaHHUe [1:;[ ctpoka Kon ¢yHKIMU U ee cokpallleHHOe Ha3BaHUe, HapUMeED,
— CUTHaJ ynp.
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2-51 CTPOKa 3HauyeHue QYHKIUHU U KpaTKOe MOsiCHEHUE

1-s cTpoka BesinuvHa 3a/al011ero curHazna

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

OTobOparkaeMble Ha JAUCIIEE TApaMeETPbl NMEPUOAUYECKU MEHSIOTC.

Pa6ora y
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MNapaMeTp,
HanpuMep, Tp, Hy)KHO HaxaTb KHoOmNkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. [Ipu saToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTb (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku v ee Ha3BaHue

10. Bo3Mo>KHbIe HEMCIIPAaBHOCTH U CIIOCOGBI MX YCTPAHEHUA
Bo3MokHble HEUCIIPABHOCTH U CIOCOObI UX YCTpaHeHUs NpuBe/ieHbl B Tabsule 10.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHue
UHJMKaTope
Harpyska He noAk/04yeHa UM KOPOTKOe 3aMbIKaHMe BHYTPH TUPUCTODA.
Bo3mo:KkHasi npuYnHa JenicTBUs
Harpyska He mojk/J4YeHa WU | Y6eaAuThcs B MpaBUIbHOM
NOJKJII0UeHA HEBEPHO MOJKJI0YEHUHU Harpy3KHu
Hapyuenve KoHTaKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTAaKTHbIE NOBEPXHOCTHU
ol HeT Harpy3KH Ui 3a4YUCTUThb, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSIHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3ku Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
YcTpoHcTBO HE 0GHAPYKMBAET HANPSDKEHUE CETH
Bo3MoxHasg npu4YMHA JencTBus
Hanpspkenuwe Ha peryasaTop He | Y6equTbes B MO/ K/IIOYEHU U
. N0JJaHo HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MOJIKJIKYEHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3adUKCHPOBAH NMPOBa/ HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHs  WJM  MpoBajJ  CWIOBOTO  HaNpsHKEHUA
o3 npoBaJ JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHellllee MOBeJleHUe peryJsiTopa
HanpsxkeHus! onpenensercs 3HadeHueM ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
aBTOMaTHUYeCcKUu TnepeiljieTr B pexuMm ‘ToToBHOCTh”; ecau F3=1, To
peryJaTop BouJeT B pexuM ‘T'oToBHOCTB” mocje NoAaYu KOMaHJbI
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“CTOH"

Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.

Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTUJISATOD | Y6equThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
PeryssaTop pa3MelieH B IJIOXO | Y6eUTbCA, UTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npeBbimiaeT 40 C. YCcTaHOBUTb
peryiatop B Jipyroe  MecCTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Harpy3ska He mnojk/oyeHa WM | Y6eAUTHCS B IPABUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIOUEHUHU HAaTPY3KHU
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHbIE
COeJMHEHUS; IPU HEOOXOJUMOCTH
KOHTaKTHbIEe TIOBEPXHOCTHU
3aYUCTUTh, BUHTOBbIE COeJIJUHEHUS
owé HeCUMMeTpHs MOJTSHYTh
TOKOB! O6pbIB MPOBOJOB, O6PBIB BHYTPH | [IpoBEpUTH LIEJI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUnbHBIN nucbananc | [loMmepuTh cCONpOTUBJIEHUS
CONPOTUBJIEHUN HAarpy3KH Harpysok
CunpHbIY fucbasadc pas OTKJIIYUTH 3a1UTY
BHyTpeHHSS HEUCIIPAaBHOCTb OTK/II0YXTH 3alLUTY UK OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHUe Ha BbixoJie | [I[p0O3BOHUTH BBIXO/] peryasTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTro KOPOTKOro
3aMbIKaHU{ ¥ 3aMbIKaHUS Ha 3eMJIIO
CivmkoM  6oJiblliMe  MYCKOBBIE | YBeJMYbTe BpeMs MIJIABHOTO MYyCKa,
Ow?7 Koporkoe TOKU YMEHBIIUTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHUe, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOJAHOE
NpeBbIllIaeT HOMUHAJbHBIA TOK | Halpsi>KeHHe PeryJsiTopa;
om10 Meperpyska peryJsTopa B TeyeHHUe | BKJIIUYUTD PEXKUM OTpaHUYeHUA

AJINTEJIbHOTO BpEMEHHU

TOKa; YBEJIMYUTb CONPOTUBJIEHUE
Harpysku

BHyTpeHHsd

HEUCIIPaBHOCTb

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJsiTop

[IpoBepUTH MOCTyIJIEHHE KOMaH/bI
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo

3anporpaMMHpoBaHa

¢yukuusa F1 - BbIGOp cmoco6a
10/1a4YX KOMaH/bl

[IpocMoTpeTh 3HavyeHHEe QYHKIUH
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHyTpeHHAA

HEUCIPABHOCTDb

OTnpaBUTh B PEMOHT

HeT omin60ok

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

Bo3MoxHasg npuYMHa

| JenicTBUs
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HeuncnpaBHOCTb nemneu
yOpaBJeHUs1 WJIM HUX HeBepHoe
NOJKJII0YeHHe

[IpoBepuThH 11eJIOCTHOCTh u
MPaBUJIBHOCTh NOIK/TIOYEHUSA
1[enedl ynpasJeHus

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK NN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPaBHOCTh

OTnpaBUTb B PEMOHT

HeT omn60ok

PerynsaTop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXEeHHWd HET

Bo3MoxHasg npuYrHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPaBHOCTb
TUPUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

Ha nHauKaTope HeT HAJIMKMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYnHa

JeiicTBusa

He n1nomaHo BcmoMoraTesibHOeE
nutanue 220 B

BxirounTh aBTOMaT QF1,
NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIIoUeHue”

OTXaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipy paboTe peryjdaTop TMepUOAWYECKH “3aBHcCaeT’, [JaHHble Ha
WH/IUKaTope OOHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHUMAIOTCS C 3aM103/JaHKUEM UJIK HEBEPHO

Bo3mo:KHas npuynHa JenicTBUs
BcnomorartesibHOe nutaHue | [IpoBeppTe ocuuaorpadpom
COZIepXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTbh BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU
o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipy mojavye HampspkeHUs Ha pPeryJsATOp Ha Harpy3ke HpPUCYTCTBYeT
Hanpsi>KeHUe, X0Ts KoMaH1a “Pa6oTa” He M0o/laHa, PeryJasTOP HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe NO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B NMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT
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11. TexHu4ecKoe 06C/IyKUBaHUE

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

A) KOHTPOJIb KpelJieHUsl peryasTopa

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

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

12 MapkupoBKa peryJaTopa

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

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

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

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

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

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

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

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

repMeTNu3MpoOBaHHBIX OTCEKAX.

15 KoMILIEKTHOCTD

TPM-3-C-ITUZ210-PT ..o e 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1 wr.
|1 =00 1 (0] s PP TRPRP 1 wr.
KUTHOUM ..ot e e e e e e 2 T
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16 T'apaHTHIiHbIE 06s13aTE/IbLCTBA

16.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0JIb30BaTeJIeM YCJIOBUM 3KCIJIyaTallUH, TPAHCIIOPTUPOBAHUS, XPaHEHUS 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
aBApUWHBIX YCJAOBHUAX, UCHBITAJU yZapbl MOJIHUU, MOXKAp WU [ApPYyrve 3KCTpeMaJibHble
YCJIOBUSL.

16.4 PeMOHT M cepBUC, B TOM 4YHMCJie TapaHTUWHBIN OCYIIECTBJSAETCA Ha NpeJNpUATHU
VM3TOTOBUTEJIA.

16.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMUHOrO PEMOHTA NPOAYKLUHU
MO>KHO 06PaTUThCS 10 aJipecy, YKka3aHHOMY calTe KOMINaHUuU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHok Al CxeMa Mo KJIIoUeHUs1 HArPy3KH — pa30MKHYTbIN “TpeyrosbHUK”
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxenue B FabapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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a1

Tab6siuna b1 'abapuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPhl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-ITNWJ1210-PT-40 360 | 390 | 414 560 | 525 | 174 | BouaTer M8 16
TPM-3-C-ITKU1210-PT-80 360 | 390 | 414 560 | 525 | 174 | Boarte M8 18
TPM-3-C-ITKUJ210-PT-125 480 | 516 | 546 720 | 680 | 194 | Boatel M10 24
TPM-3-C-ITN/1210-PT-160 480 | 516 | 546 720 | 680 | 194 | boarer M10 26
TPM-3-C-ITIKJA210-PT-200 560 | 602 | 638 840 | 790 | 194 | boatel M12 33
TPM-3-C-ITKUJ210-PT-250 560 | 602 | 638 840 | 790 | 194 | boatel M12 36
TPM-3-C-IIKWJ210-PT-315 760 | 802 | 838 | 1000 | 950 | 222 | Boatbet M12 48
TPM-3-C-ITNW/1210-PT-400 760 | 802 | 838 | 1000 | 950 | 222 | Boatbt M12 50
TPM-3-C-ITKJ210-PT-500 760 | 802 | 838 | 1000 | 950 | 222 | boarer M12 55
TPM-3-C-ITIN/1210-PT-630 760 | 802 | 838 | 1000 | 950 | 222 | Boatbt M12 60
TPM-3-C-ITN/1210-PT-800 760 | 802 | 838 | 1000 | 950 | 222 | Boatbt M12 64

TPM-3-C-I[IM210-PT-1000* | 760 | 802 | 838 | 1300 | 1250 | 282 | BosaTer M12 75
TPM-3-C-[IM210-PT-1250* | 760 | 802 | 838 | 1300 | 1250 | 282 | BosaTel M12 85
TPM-3-C-IIMA210-PT-1600 HanosibHbid mikad 1600x800x400 120

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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