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BBeaeHnue

Hactosimue «PyKOBOACTBO MO 3KCIJIyaTallMd» TMpeJHa3HAYeHbl [Jii O3HAKOMJIEHUS
06 CIyKMBaloLero nepcoHasia ¢ yCTpOMCTBOM, IPUHLUIIOM e ICTBUSA, KOHCTPYKLIMEH, TOPSAAKOM
TEXHUYEeCKON 3KCIIyaTalUM M OO6CAy>KMBaHHUA Tpex(pa3sHOTO TUPUCTOPHOTO peryasTopa
MOLHOCTH, UMeHyeMoro Jlajnee no Tekcty “ZVEL-3-R-RT”, “peryastop” unu “ycrpoiicto”.

1. Ha3nauyeHue

1.1 PerynsaTop npeAHasHaueH [Ji peryJMpoBaHUs NepeMeHHOro HalpshKeHUsl B CeTSAX
220/380 B 50 I'y Ha aKTUBHOW U aKTUBHO-UHAYKTUBHOW( cos ¢ >0,2) Harpyske AByMs
MeTO/JJaMHU:

A) da30BbIM, TO €CTh U3BMEHEHHEM YyTJIa 33/1eP>KKH OTIHMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTom0M npomnycka nepuo/ioB.

PerynaTop Hesb3sl HCNOJb30BaTh [Ji 3JEKTPONUTAHUSA MPUOOPOB, COJepKaliux
3JIEKTPOHHbIe CXeMbl( KOMIBIOTEpPBl, NPUHTEpbl, TeJeBU30pbl, TeJeKOMMyHHUKALUOHHOE
obopyJioBaHMe U T.1.). DTO MOXeT NPUBECTH K BBIXOAY M3 CTPOsl KaK perysasaTopa, Tak U
NMTaeMblXx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a NOJIOMKY OOOpYZOBaHHA HeceT
noTpe6uTe b, a TapaHTUHHbIe 06513aTe/IbCTBA U3rOTOBUTEJIA He 1eCTBYIOT.

1.2 Harpy3ka K pery/iiTopy NoAKJH4YaeTCcsd pa30MKHYTbIN TPeyTrOJIbHUK.
1.3 YnpaBisieHue pa3zaMu MOXKeT ObITb COBMECTHBIM WUJIU pa3/e/IbHbIM.

1.4 PerysndaTop MoXeT NPUMEHATHCA KaK JAJis PyYHOIrO YIpaBJIeHUs] YPOBHEM MOLIHOCTH,
BbIJleJIIEMOM B HarpyskKe, [Jisl 4ero mnpeJHasHaueHbl KHOMKU U NEepPEMEHHBbIM pPe3UCTOp Ha
nepefHell maHeau 1mKada, TaK M JAUCTAHLMOHHOrO yHpaBJieHUS] B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaB/iSIlOIIMX CUTHAJIOB MOTYT NPUMEHSThCA:

A) ctranpapTHbii curdan 0..10 B;

B) crangapTtHbii curHad 0..20 MA;

B) crangapTHbiil curHai 4..20 MA;

[') BHelIHUM nepeMeHHbIN pe3ucTop 1..10 kOm.

KomaHay paspelieHus JJis paboThbl peryJsiTopa MOKHO M0JaTh KaK BPY4YHYIO C OMOILbIO
TyMOJlepa Ha JIML|eBOU NMaHeJH, TaK U JJUCTAaHIIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Bbibop curHajna ynpaBJeHUss W KOMaH/Jbl pa3pelleHUsl OCYLIeCTBJASETC MNyTeM
NpOrpaMMHpPOBAHUSL.

1.5 PeryaiATop sBJsiIeTCI MHUKPONPOLLECCOPHBIM  NPOTrpaMMUPYEMbIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE OJIb30BATEIEM YCTABKU XPAHATCSA B 3HEPrOHEe3aBUCHMOU MaMATH
MHUKpOIpoleccopa.

1.6 PerysnsgTtop oToOpakaeT Ha JUCIJIee TeKyllWe JaHHble O BeJWYHWHE 33/alolero
CUTHAJIa, TOKaX Harpys3kKd, peXuMax paboTbl, 3HAUEHHUs] NMPOrpaMMHUPYeMbIX YCTAaBOK U KO/bl
OLIUOOK.

1.7 PerynaTop UMeeT LIMPOKUM KOMILJIEKC 3aLlUT U aBTOAMATHOCTUKH, 00ecrneyrBaloLiux
HaZleXkHOoe PYHKLIMOHUPOBaHUE YCTPOUCTBA U CBOeBpeMeHHOe MHPOPMHUPOBaHUE TOTPEOUTENS
0 BO3HUKAIOIUX HEMCIIPABHOCTSAX U UX yIpeXJeHHe.
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2 TexHU4YeCKHe XapaKTEPUCTUKHU U YCJI0BUA IKCILUIyaTall U1

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTHUKU YCTPONCTBA NpUBeJeHbI B Tabule 2.1

Ta6siuna 2.1 - Texuuyeckue xapaktepucTuku ZVEL-3-R-RT

KosinuectBo ¢as 3
CeTtb 198-242 B, 342/418 B, 50 I'y
YnpaBseHue pazamu CoBMecTHOe

CxeMa MOAKJ/IDYEHHUA HATPY3KHU

Pa30MKHYTbIH TPEYTrOJbHHUK

Cnoco6bl pery/JiMpoBaHUsi MOLHOCTH

®a30BbI{, NPONYCKOM NEPUOZ0B

BcnomoraTe/sibHOe MUTaHUE AJId CUCTEMBI

198-242 B 50 I'y,

ynpaBJieHus
Mo1HoCTbh NOTpe6IEeHUSI CUCTEMbI 20 BA
ynpaBJieHUs
HoMHHAbHBLHA TOK HArpY3KH IH 100, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250 A
Perysvpyroumn ajieMeHT Tupucrop
Tun cuctemsl ynipaBJieHUs MukponpoueccopHas

CurHaJs ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHBbI
nepeMeHHbIN Pe3UCTOpP, BHEIIHUHA
nepeMeHHbIN pe3UCTOpP, KHONKY NaHeau
ynpaBJeHus

Bxop ynpaB/ieHus1 / BXOJHO€e CONPOTUBJIEHHUE

0-10 B / 20 kOm
0-20 MA /91 OmM
4-20 MA /91 OM

[11aBHBIN BbIXO/J, HA 33IaHHYI0 MOLIIHOCTh

0..25 cek

Nnaukanusa

Kupko-kpucraqnmieckui UHAUKATOP 32-
CUMBOJIbHBIH, 4 cBeTOAHOAa

AOHOJIHI/ITEJlebIe KOHTAKThI

3 nporpamMmMupyeMbix pese 220 B 5 A.
BeixogHol curnas: “Pabora”, “ABapus”,
“T'oToBHOCTB”

3aLU,I/ITa: KOPOTKO€ 3aMbIKdHHWE€ Had BbIX0J€E

3JIBKTpOHHaH 3allrTa

3auuTa: neperpyska AJUTeJbHbIM TOKOM

JJIEKTpOHHAad 3alUTa

3almura: neperpeB TUPUCTOPOB

Jatuuk Temnepatypsl 80 C

3amuTa: noteps ¢asbl WM “ciunaHve” dpas

JJIeKTPOHHad

3aLU,I/ITa: KOHTPOJIb IIOAKJ/JIOYE€HHUA HAlPY3KH

JJIeKTPOHHas1, pab0TaeT TOJIbKO Iepe; MyCKOM

3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTpOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

3aLLU/ITaI HECUMMETPHUA BbIXOJAHBIX TOKOB(

JJIeKTpOHHas
00OpbIB UJIU IOBPEXAEHHE HATPY3KH)
[leperpy3o4Has cnoco6HocTh( AercTBytomee | [=1,51n - 10 cek, [=1,25 In - 30 cek, [=1,1 In -
cpefiHeKBaJipaTU4YHOe 3HaYeHue) 1 muH
[Topor cpabaTbhiBaHMA 3aLUThI OT KOPOTKOTO [>=3[n
3aMblKaHUsI( aMIJIUTYJHOE 3HaYeHUE)
ToyHOCTB NOAAEPXKAHUSA TOKA B pEXKUMeE 206 T
CTabuJIN3al M1 TOKA
BpeMs cTabuin3sanuu Npu cKauke
HaMps>KeHUs CeTH WM Harpy3ku Ha 10% B 2..3 cek
peXUMe CTabuan3aluu
CTeneHb 3alMIIeHHOCTH IP20
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OxnaskIenHe [IpuHyiUTE/IbHOE BCTPOEHHBIMHU
BEHTUJIATOPAMHU
Pecypc BeHTUIATOpA 50000 yacosB
TeMnepaTypa OKpy»Kamwllen cpesbl 0.45C
OTHOCHTeIbHAs BJAAXHOCTb BO31yXa 0..90% 6e3 koHJeHcaTa ( cyxoe NOMeleHHEe)
Usonanus 2,5 KB Mex Ay 11accu, CUJI0BOH 1[eNblo U
yHOPaBJASIOUUMHU LeNsIMU
PexxuM paboThl Janurtenbubii, [1B = 100%
CpoK aKcIyaTalnu He menee 10 siet
['apaHTUs 12 MecsLeB Co AHA NPOAAXKU

[l paboThl peryJjsTopa Heo6XoAMMO JBa HamnpspkeHus. OJHO HamnpsbkeHHe uepes
TUPUCTOPBI KOMMYTUPYETCSl HA HAarpy3Ky — OHO Ha3bIBAaeTCSl CUJOBBIM HaNpSXKEHUEM; Apyroe
HanpspKeHWe MCIOJIb3yeTcd [l MUTAaHUS CUCTEMbl YIpaBJeHHWS - OHO Ha3bIBaeTCHd
BCIloMoraTeJsibHbIM. BcnoMoraTtesbHoe HanpsbkeHue — 220 B 50 .

2.2 PerynaTtop npe/iHa3HaveH /J15 9KCIIJIyaTalluy B CJIeAYIOLIUX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHHS 6e3 arpeCcCUBHBIX NAPOB U ra30B;

B) Temmnepartypa okpyxatoiiero Bo3ayxa ot 0 go +45 C;

B) BepxHUii Ipe/ies1 OTHOCHUTEJIBHOM BJIQXKHOCTH BO3/yxa He 6osiee 90 % 6e3 KoHeHcaluu
BJIATH;

[') atMocdepHoe aaBsieHue oT 84 no 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Has ypoBHEM MODS;

E) oTcyTcTBHe BO3/1eMCTBUS NPSMBIX COJTHEYHBIX JIyYeH U APYTUX UCTOYHHUKOB HarpeBa;

7K) oTcyTcTBHE BUOPALMU U VIAPOB.

3. YCTPOMCTBO U NPUHLUI AE€UCTBUS

3.1 BHyTpeHHee VCTPOUCTBO.
BHewHuM BU/J peryasTopa npejacraBJjieH Ha pucyHke 3.1:

ZVEL-3-100, ZVEL-3-200, ZVEL-3-315,
ZVEL-3-160 ZVEL-3-250 ZVEL-3-400,
ZVEL-3-500

PucyHok 3.1 BHewtnuu Bup peryssaropa ZVEL
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Ha nuueBoil maHesu pa3MenialoTcs 31eMEeHThl UHAWKALUU U YIIPaBJIeHUs:
A) cBetoauobl “@aza A”, “@aza B”, “®aza C”;

b) cBeToguon “ABapusa”

B) Tym6.s1epn1 “PaboTa $A”, “PaboTa pB”, “Pabota ¢C”;

[') ’KUIKO-KPUCTAZINY€CKU N UHAUKATOP;

) xkHonku “Ilp.”, “®@”,”>”, ”<” nyisg nporpaMMHUPOBAHUA U yIIpaBJIeHUS;

E) pyuyku BCTpOEHHBIX IepeMeHHbIX pe3ucTopoB “Yup.A”, “Yup.B”, “Yup.C”;

BHyTpu Kopryca pa3MelarTcs:

A) TupuctopHble MoayH( 3 IWTYKHU);

B) paguaTop oxnaxJeHus;

B) muaThI cMCcTeMBbI yipaBJ/eHus;

') cuyoBble MIMHBI AJIS TOAKIIOYEHHUs] CUJIOBOT0 HAMPSPKEHUS U Harpy3Ku
3) BEHTUJISAATOPbI OXJIAXKAEHUS

Ha 6okoBo# maHesn mikada HaXOAUTCS KJIeMMa 3a3eMJIEHHSI.

Ha 60koBo# naHesu mkada HaXOAUTCS KJIEMMa 3a3eMJIEHUSI.

B kauecTBe peryJMpyloLiero 3jeMeHTa B YCTPOUCTBE HCIOJb3YIOTCS TPU THPHUCTOPHBIX
MOAYJ/Sl, KaXKAbli M3 KOTOPbIX COZEPXUT MO JABa TUPUCTOPA, COEJUHEHHBIX IO BCTPEYHO-
napaJijiesibHOU cxeMe. Ha JiMLieBoM naHesu pa3MelleHbl 3JIeMEHThI MHAUKALUU U YIIpaBJIEeHUS.

[IpoBoza [ NOAK/IIOUEHHS] MUTAKOLEr0 Tpexda3HOro HaNpsKEHUs 3aBOJATCSA B KOPIYC
CBepXxy; NPOBO/ia [IJisl MOAK/IOYEHUS Liellel Harpy3Ky Y yIpaBJeHUsl — CHU3Y.

f[I/IueBaH MNaHeJib YyIIpaBJ€eHUAd COeAUHAETCA C OCTaJIbHbIMHU 3JIEMEHTAMHU DPEryjdTopa
COeANHUTEJIbHBIM KI'YTOM, KaK IIOKAa3aHO Ha pUCYHKe 3.2

Pucynoxk 3.2 Perynsitop ZVEL ¢ BblHECeHHOM NaHeJIbl0 YIIpaBJeHUs

JTO JjaeT BO3MOXXHOCTb BbIHECTH NaHeJsb yNpaBJieHUs 3a Npejesbl peryjasaropa U Hpu
HeOOXOAMMOCTH YCTAaHOBUTb ee, HalpUMep, Ha /JBepue BHewHero Imkada. /[IMHa
COeIMHUTEJIbHOTO XIyTa — 1 MeTp.
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3.2 PexXuMbl pabOThL

PerynsTop B /itl060 MOMEHT HaxOAUTCS B OJHOM M3 PEXUMOB PabOThL. ITHU PEXUMbI
nepevyucyeHbl B Tabaune 3.1.

Tab6snna 3.1 PexkuMbl paboThI peryasiTopa

HasBaHue pexnma

[TosscHeHuUe

“ToToBHOCTBL”

B 3ToM pexuMe MMNYJbCbl yIpaBJieHHUs HAa CUJIOBble TUPUCTOPbI He
MOJAKTCS, BBIXOJAHOE HANpsPKeHWe Ha Harpyske OTCYTCTBYeT.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiu
“[IlporpaMmupoBaHue”, MpPU TNOCTYIJIEHUW KOTOPbIX NEpPEXOJUT B
COOTBETCTBYWOIIMM pexuM. Ha wWHAuMKaTOope B TIepBOM CTpPOKe
oTobpaXkaeTcs HaAmuch ‘T'oTOBHOCTBH”, a BO BTOPOM CTpPOKe TeKylee
3HAYeHHe CUTHAJIA 33/IaHUs

“PaboTa”

[Ipy coBMecTHOM ympaBjeHHUU Ga3aMU B ITOT PEXUM PETyJaSITOp
nepexoJuT NpPU HaJU4YUMM KoMaHAbl “Pabota”. Ilpu 3ToM Ha Bce
TUPUCTOPHI TMOJAITCA YIPABJAAKINNE HMIYJbChl, Ha Harpyske
IpPUCYTCTBYyeT HamnpsbkeHUe. Ha umHAMKaTope oToOpaXkaeTcs TeKylee
3HaueHHe CHUTHaJla 3aJlaHusl U TOKM Harpy3ok. B ciydae mosiBjieHus
koMaH/bl “CTon” peryisiTop nepexoguT B pexkuM “[[0TOBHOCTB”.

[lpy paszgenbHOM ymnpaBjJeHUH ¢Gas3aMd B 3TOT PEXUM PETYJIATOP
NepexoJUT MPU HaJUYUU XOTS Obl OJHOM M3 KoMaHj “Pa6ota ¢A”,
“PaboTta ¢B” nau “Pabora $C”. Ha uHAMKATOpE OTOOPAXKAETCA TEKylllee
3HAYeHHWe CUTHaJIa 3a/laHus JIJIsl BBIGPAHHOTO KaHaJla peryJIMpoBaHusl

“ABapus”

B 3TOT pexxuM pery/asiTop nepexoAuT MpPHU PerucTpalydMu KaKoH-I1u60
aBapUMMHOM cuTyaluuu. UMMy ibChbl yipaBJ/ieHUs Ha CUJIOBbIe TUPHUCTOPDI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha KomaHay ‘Pabora” nmo
JIMKBUAALMUU aBapuWHON cuTyauuu. [locse perucrpanuu OoTCyTCTBUA
aBapUMHOU CUTYallUU PeryJsaTOp MOKeT aBTOMAaTHU4YeCKHU INEepeuTH B
pexxuM “PaboTa” nam “'oTOBHOCTB” B 3aBUCMMOCTHU OT BUJa aBapUHOMN
CUTyaLlMH U 3allpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha uHaukaTope oTo6paXkaeTcsl KOJ, OLIMOKHU Y NMOsSCHSIOIIAs HaAIUCh

“[IporpamMmmupoBaHue”

PexxuM mnpesHasHayeH [Jis 33/laHUsl 3HAY€HUH NPOTpPaMMHUpPYEMbIX
apaMeTpoOB M COXpPaHEHUs] UX B MaMATH MHUKpoIlpoleccopa. YTobbl
IepelTH B 3TOT PEXKUM, HAJl0 B pexxuMe “'0OTOBHOCTb” HaKaTb KHOMIKY
“IIporp.” ¢ nepenHel nmaHesu. Takke B pexxuM “[IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHomKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
nofiayyd MUTAHUS [JI1 CUCTeMbl ymnpaBjeHusi( Korja Ha JUCIIee
0oTOOpaXkaeTcsi HA3BaHUE TEKYIeld MOJeJIN peryJisiTopa).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MoJady KOMaH/bl
“PaboTa”. Ilepexos B peXHUM MNPOrpaMMUPOBAHUS HEBO3MOXEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mepBo#l CTpoke HHAMKATOpa OTOOpakaeTcsi HOMep W Ha3BaHHUe
TeKyied GYHKIUH, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
MOSICHEHU
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3.3 Opradspl viipaBJeHUd U UHAUKAIIUU.

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHUsl ¥ MHAUMKALUKY peryasTopa

OpraH ynpasJ/ieHUA WIH
UHAUKaAL U

Ha3nayeHue

CBetoguopn “®aza A”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMYMU KoMaH/ibl “PaboTa GA” npu paszesbHOM ynpaBJeHUU
dazamu

Ceetoauopn “®asza B”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HAJIMYMU KoMaH/ibl “PaboTa ¢B” npu pas3jesbHOM yrpaBJeHUH
dazamu

Csetoauop “®aza C”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HaJUYUU KoMaH bl “PaboTa ¢C” npu pa3aesbHOM yIpaBJeHUU
dazamu

CBetoguop “ABapus”

['oput B pexume “ABapus”

Kupkokpucraninyeckui
MHAUKATOP

OToGpakaeT TeKyliue JaHHble, peXHUM paboThbl, 3HAYEHMUS

IpOrpaMMHUpPYyEMbIX YCTABOK

[lepeMeHHBIH pe3nucTop
“Yaop. A”

YnpaBsieHHe BbIXOAHOW MOIHOCTbI) B PYYHOM peXUMe IMpHU
COBMECTHOM ympaB/jieHUHU pa3aMHu U N0 KaHa/ly A NpU paszesibHOM
ynpaBJIeHUH

[lepeMeHHBIN pe3uCcTOp

YnpaBJieHre BbIXOJHOU MOLHOCTBIO B py4YHOM peXXHMe 1o KaHay B

“Yup. B” IpU pas/ieJibHOM yIpaBJeHUH
[lepeMeHHBIN pe3UCTOpP | YnpaBJjieHUe BBIXOJAHOM MOLIHOCTBIO B PYYHOM pexxuMe 10 KaHasy C
“Yop. C” IIpY pa3jeIbHOM yIIpaBJIeHUuHU

Tym6sep “PaboTa pA”

i mogayu KoMaHbl “PaboTa” B pyyHOM peXuMe NMPHU COBMECTHOM
ynpaBjeHMu ¢azaMu M nNoJadyu KoMaHAabl “Pabora $A” mnpu
pa3/ie/IbHOM yIpaBJIeHUH

Tym6saep “PaboTa pB”

[ momauum komaHAbl “Pabora ¢$B” B pydyHOM pexuMme IMpu
pa3/ieJibHOM yIpaBJeHUH

Tym6saep “PaboTta ¢C”

Jnsa nopmauum komaHAbl “‘Pabora ¢C” B pydyHOM pexume MpU
pas/ieJIbHOM ypaBJeHUH

Kuonka “IIporp”

14 BXoJla/BbIX0/ja B PeXKUM IPOrpaMMUPOBaHUS

Jla BpIOOpa mporpaMMupyemMod (QyHKLMWH, BBOJA B NaMATb ee

Kronika "®” 3HaYeHus
KHomnka “>”" s yBesMyeHMs 3Ha4YeHUs NpOorpaMMHUpPYeMOU BEJIMYHUHBI
KHomnka “<” 1l yMeHbllIeHUs] 3Ha4eHUs] MPOTrPaMMUPYEMOU BeJTMYUHbI

3.4 HazHayeHue KJeMM KJeMMHbIX ko040K XT1-XT3, X1- X6 npuBesieHo B Tabuaune 3.3.

KiieMmMHBble Kooy X1-X4 pa3MeljaloTcd Ha IJ1aTe ylpaBieHUus

Ta6usnia 3.3 HasHayeHHe KJIeMM KJIeMMHbIX KOJIOJOK

KineMMHUK Ne llenb HasHnauenue
KJIEMMBbI
XT1 1 A JlJig moAK/II0YeHUs CeTH
XT1 2 B JlJ1s1 ToAK/II0YEeH U CETHU
XT1 3 C JlJ1s1 o AK/II0UEeHUS CETHU
XT2 1 LA st coefiHEHMS C HATPY3KOU
XT2 2 LB Jns1 coefiHEHMS C HATPY3KOU
XT2 3 LC Jnsi coefHEH S C HAarPY3KOH
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Hanpsxenue 3 B 14 noAK/Il04eHHUS BHELIHETO

X1 1 3B
lepeMeHHOr0 pe3ncTopa
[ mogayy ynpasJsspoLero aHajaorosoro curaasa 0..10 B

X1 2 Uynp A | 0pyu COBMeCTHOM yIipaBJieHWU pa3aMu U YIIPaABJISIOILETO
curHasia 0..10 B g1 kaHas1a A ipy paszie/1IbHOM ylipaBJeHUuH
i moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20

X1 3 Iynp A MA NpY COBMECTHOM ynpaBJieHUHU $pa3aMu U YIPaBJISIOLLETO
curnasia 0(4)..20 MA a5 kaHasia B mpu paszesibHOM
yInpaBJeHUU
Jl/isl moJiauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/A

X1 4 Rymp A BHEILHEro NepeMeHHOr0 pe3ucTopa NpU COBMECTHOM
ylnpaBjeHHUU pa3aMu U yIPaBJSIOILEro CUTHaja AJis KaHajia
A npu pa3fie/IbHOM ynpaBJieHUHU

X1 5 AGND 061K /151 aHAJIOTOBOT'0 CUTHAJIA yIIPaBJIeHUSs
/1 moJjlauu curHaJjia IMCTaHIIMOHHOTO YIIpaBJieHHUs

X1 6 Ay A “PaboTa” mpu coBMeCTHOM ynpaByieHUU paszamu u “PaboTa
GA” pu pasebHOM yIIpaBJAeHU U

X1 7 GND O6mun

X2 1 3B Hanpsxenue 3 B 114 noK/at04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa

X2 ? Uynp B st mojadu ynpasJsoliero aHajaoroporo cursasna 0..10 B
Jl1s KaHaJsa B npu pa3gesibHOM ynipaBJieHUU

X2 3 lynp B Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 0(4)..20 MA ns15 kaHaJ1a B npu pasaesibHOM yipaBJeHUU
Jl1d moiaum ynpaBJIF0ILero CUrHaja co CpeiHero BbIBO/a

X2 4 Rynp B | BHellHero nepeMeHHOro pe3ucTopa /i KaHasa B npu
paszieIbHOM yIIpaBJIeHUU

X2 5 AGND 06111 /151 aHAJIOTOBOT0 CUTHAJIA yIIPaBJIeHUSs

X2 6 1V B /15 moia4yu CUTrHasia AMCTaHMOHHOI0 ynpaBJjeHus “PaboTa
¢B” npu pa3zies1bHOM ynpaBJeHUU

X2 7 GND 061w ui

X3 1 3B Hanpsxenue 3 B 114 nogK/t04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa

X3 2 Uynp C [ mogayy ynpasJsoLero aHajaorosoro curaasa 0..10 B
JU1sl KaHaJsia B npu pa3jesibHOM ynpaBJieHU U

X3 3 lynp C 1 moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA a5 kaHasa C npu paszieibHOM yIpaBJieHUH
Jl/is moJilauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/A

X3 4 Rynp C | BHeuiHero nepeMeHHOro pe3ucTopa AJjs KaHasa C npu
paszeIbHOM yIIpaBJIeHUU

X3 5 AGND | O6wui AJig aHaJI0rOBOTO CMTHAJIa YIIpaBJIeHHUs

X3 6 Vg i moJilauu curHaJjia IMCTaHIIMOHHOrO ynpaB/jeHus “PaboTta
¢C” npu paszieibHOM yIpaBJeHUH

X3 7 GND O6mun

X4 1 HP P1 HopMasibHO-pa3oOMKHYTbIA KOHTAKT 1-r0
IpOrpaMMHUpyeMOro peJse

X4 9 O6uuit | 06U KOHTAKT 1-ro nporpaMMupyeMoro peJe

P1
X4 3 H3 P1 HopMaJibHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMOro
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pene
X4 4 HP P2 HopManbHO-pa3oMKHYTBIM KOHTAKT 2-T0
IpOrpaMMHUpyeMOro peJse
O6uuit | O6UIMI KOHTAKT 2-T0 IPOrpaMMHUpPyeMOro peJe
X4 5 P2
X4 6 H3 P2 HopMasnbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOTPaMMHUPyeMOro
pene
X4 7 HP P3 HopManbHO-pa3oMKHYTbIM KOHTAKT 3-T0
NpOrpaMMHUpPYyeMOro peJse
O6uuit | O6UIMI KOHTAKT 3-r0 NIpOrpaMMHUpPyeMOro peJe
X4 8 p3
X4 9 H3 P3 HopManbHO-3aMKHYTBIM KOHTAKT 3-I0 IPOTPaMMHUPyeMOro
pene
X5 1 L HanpsxkeHue ynipaBjieHUs
X5 2 N Hanps»keHue ynipaBieHUs
X6 1,2 N HeWTpassb i Leneld CAHXPOHU3AL U

3.5 Br160p cxeMbl coeIJUHEHNS HAIPY30K.

Harpyska mnoaksoyaercs N0 cxXeMe “pa3OMKHYTBbIA TPEYTroJbHUK’, MpPU 3TOM
MaKCUMMaJlbHble HaNpsDKeHWs Ha Harpy3ouyHbIx pe3ucTtpax Rab, Rbc u Rca paBHBI JiMHeHHBIM
HanpsikeHUsIM( HoMuHaJbHO 380 B).

[loak04UeHHEe HArpy3KU K PerysasiTopy MPOU3BOAUTCS B COOTBETCTBHUU CO CXEMaMH U3
NpUI0XKeHud A.

3.6 BbI60p COBMECTHOI0 MJIM pa3/ieJibHOr0 yIpaBJeHusd ¢azamMu

BbI6Op COBMECTHOTO WJIM pPas/ieJibHOrO ympaBJieHHs ¢$as3aMU OCYLIeCTBJSAETCS MyTeM
nporpaMmMupoBaHus ¢yHknuu FO( cM. nyHKT 7).

[Ipy coBMecTHOM ympaBjieHUHM $aszaMu B pexuMe “PaboTa” ynpaB/siolie UMIYJbCbI
NOJA0TCA Ha BCe TUPUCTOPBI; BBIXOAHbIE HANPsKeHUs peryJssaTopa Ha kieMMax LA, LB u LC
ki1eMMHUKa XT2 U3MEeHSII0TCSl 0lTHOBPEMEHHO B COOTBETCTBUM C OJHUM CUTHAJIOM 33a/JaHUS.

[Ipu paspesbHOM ymnpaBjeHUU ¢dasaMu B pexxkuMe “PaboTa” ynpaB/siolie HUMIYJbChbI
MOZAKTCS TOJIbKO HAa TUPUCTOPBI TOTO KaHa/Ia PeryJIMpoBaHus, JIJis KOTOPOTO MpHIJIa KOMaH/a
paspelieHus1 paboThl. TO eCcThb BbIXOJHOE HamNpsiKeHHe Ha KijemMMe LA kjieMMHHKa XT2
NOSIBJISIETCA TOJIBKO €CJIM eCTh KoMaHAa “Pabota ¢A”( kaHas perysupoBaHusa A), HampsiKeHUe
Ha ki1eMMe LB kineMMmHuka XT2 - eciu ectb koMaH/a “PaboTta ¢B”( kaHasn perysnupoBanusd B),
HanpsbpkeHHe Ha kiemMMe LC kiemMMmHuka XT2 - ecau ecTb koMmaHgaa “Pabora ¢C’( kanHan
peryaupoBanus C). BeixoiHble HANPSIXKEHUST K¥K/I0T0 U3 KaHAJIOB PeryJIMPOBaHUs U3MEHSIOTCS
B COOTBETCTBUU CO CBOUM OT/i€/IbHBIM CUTHAJIOM 3a/laHUSI.

3.7 Boi60op cnocoba nogayyd KOMaH/

Jl/is1 TOTO, YTOOBI MEPEBECTH PETYJATOP B pexkuM “PaboTa” HyKHO:

A) npu coBMecTHOM ymnpaBjieHUU pa3zaMu nojaThb koMaHay “‘Pabora”. Komanay “Pabora”
MOXXHO MOJATh MECTHO — MEPEBOJOM PYKOATKU TyMbJiepa “Paborta pA”, B mosioxeHue “Bria”,
WA JUCTAaHLMOHHO - MyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOW Kosioaku X1 Ha mnJarte
yHpaBJieHHUs .

COOTBETCTBEHHO, HAaXOXAeHHe PYKOSATKU Tymbsiepa “Pabora ¢A” B mosoxkeHuu “OTka”
WJIM PA30MKHYTbIe Mapbl KJ1eMM 6 U 7 KJeMMHHKa X1 mJaThl yrnpaBjieHUs 03HAYAKT KOMaHAY
“Ctom”.

B) npu paszaenbHOM ynpaBjieHUU pa3zaMu HeOOXOAUMO MOJATh XOTs Obl OJHY U3 KOMaH/]
“PaboTa pA”, “Pabota ¢B” unu “Pabotra ®C”. ITM KOMaH/Ibl MOXXHO MOAATh KaK MECTHO — IyTEM
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nepeBo/ia pyKOSITOK COOTBETCTBYIOIUX TyMOsepoB “PaboTa pA”, “PaboTa ¢B” naum “Pabora pC”
B nosioxkeHHe “BkJ.”, TaKk M AUCTAHIIMOHHO — NyTeM 3aMblKaHUs COOTBETCTBEHHO KJIeMM 6 U 7
KJIeMMHBIX KoJs1o0K X1, X2 u X3 nu1aTel ynpaBJeHUs.

Bb160p MeX/y MecTHbIM WJIM JUCTAaHLLMOHHBIM CIIOCOOOM YIpaBJIeHUs OCYLIeCTBJSAETCS
nporpaMmMupoBaHueM GyHKIUHU F1( cM. nyHKT 7).

3.8 BI60p 3aa1011er0 CUTHAJIa
YnpaB/isaTb YpPOBHEM BBIXOJHOIO HANpPSKEHUS peryasaTopa MOXHO MECTHO WJIH

JIUCTAHI[MOHHO. MeCTHO MOXKHO yIIPaBJISATh:

A) kHonmkamu “>” W “<”. HakaThe U yJepkaHHe KHONKH “>” yBeJMYMBAET 3HAUYEHHE
3a/1aI011er0 CUTHAJIA, a HAXKaTHeE U yJep:KaHue KHOMKU “<” — yMeHbIIaeT;

B) BCTpOeHHBbIMU NepeMEHHbIMU pe3ucTopaMu. Haxox/jeHre pUCKH pPyYKU MepeMeHHOro
pesucTopa B noJsiokeHUM “MuH” ¥ “Makc” cOOTBETCTBYeT MHHHMaJbHOMY U MaKCHMaJbHOMY
3HAYEeHMUSM 33/1al01Iero CUrHaJsia.

[T AUMCTAaHLMOHHOTO VIpaBJeHUS B KauyecTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHSAThHCS:

A) crangapTHbIU aHa/10r0BbIM curHai 0..10 B;

B) crangapTHbIN aHa/0roBBIN curHas 0..20 MA;

B) cranzapTHBIN cUTHa/I aHaM0TOBbIH 4...20 MA.

[') BHEITHU Y NTepeMeHHbIN pe3ucTop conpoTruBieHreM 1..10 kOm.

llenn ynpaBJieHUS TMOJKJKYATCA B COOTBETCTBUM CO CXeMaMM MOJKJI0YeHHUs (
npuiokeHue A) u Tabauued 3.3. BbibOop HCHO/b3yeMOro CUrHajia OCYUIeCTBJSETCS
nporpaMMupoBaHueM QyHKIUU F2( cM. nyHKT 7). BesMunHa curHasa 3aJjlaHysi 0ToOpakaeTcs
Ha JMCIJiee B TMpOLEHTaX OT MakcuMmasJbHoro, Hampumep U3=50%, P3=25%. B pexume
cTabuaM3aln My TOKa CUTHAJ 3a/laHus 0ToOpaXkaeTcsl B aMnepax, Hanpumep [3=28 A.

[Ipu pa3zesibHOM ynpaBieHUU pa3aMU CUTHaJI 3aJlaHus /ISl KOK/A0r0 KaHasla UMeeT CBOU
COOTBETCTBYIOIUN UHJEKC “@”, “B” i “c”, HanpuMmep: Uza=40%, P3B=80%, [13c=55 A u T.x.

[Ipy pasgesbHOM ynpaBjieHMM ¢$asaMMU Kax/Abld KaHa/l peryJvMpoBaHUsST UMeeT CBOM
curHas 3azaHus. [ Toro, 4To6bl HA HWHJWKATOpe MPOCMATpPUBAThb 3HAYEHUsS KaXKJIOro W3
CUTHAJIOB 33/]aHUS1, HY>KHO Ha)KUMaTb KHOMNKY “®”.

3.9 Hcnoab3oBaHue QYHKIUU aBTOMATHYECKOT0 IOBTOPHOTO BKIYEHHUS

[loBeieHUe peryJsigTopa nocJje npoBajia CUJIOBOTO WM BCIOMOTraTeJbHOr0 HaNpsKeHUs
omnpejiesnsieTcs 3HayeHUeM GYHKLUUM TOBTOpPHOro BkiveHus F3, ycraHaBiuBaeMoro
nporpaMMHO( CM. IyHKT 7).

Ecin F3=0, To paspelaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIWO4YeHHe. Eciu mnposas
HaNps>KeHUs JJINJICS MeHee BYX CEKYH/I, TO BbIXOJHOe Halps>KeHHe CKauKOM BO3BpalllaeTcs Ha
NpeXXHUH YPOBEHb, €CJIU O0JIbIlle BYX CEKYH/, — TO IPU HAJIMYUHK KOMaH bl “PaboTa” peryasarop
nepexoJuT B pexxuM “PaboTta”.

Ecin F3=1, To aBTOMaTHyecKkoe MOBTOPHOe BKJIKW4YeHHe 3ampelieHo. Eciau mnposan
HanpsHKeHUs JJINJICS MeHee ABYX CEKYH/I, TO BbIXOJHOe HalpshKeHWe CKa4yKOM BO3BpalllaeTcs Ha
NpeKHUM YPOBEHb, €CJIU OOJIbIIIE BYX CEKYH/, — TO IPU HAJIMUMU KOMaHAbl “PaboTa” Ha auciiee
UHAULMpPYeTCs cooblieHre 06 omubKe. B TakoM mosioKeHUU peryasiTop 3abJ0KUpPOBAaH U Ha
HarpysKe HeT Hanpsi>keHUs. YToObI ero pa36J0KUPOBaATh, HY>KHO MoJjaTh kKoMaHAy “Ctomn”, mocse
4yero peryJsatop nepeijieT B pexxum “‘['oToBHOCTB”.

[IpuMeHeHue GyHKIMU F3 npousitocTpupoBaHO HA pUCYHKe 3.3:
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A
Ha npaxeHwe ceT
- T
Komanpa “Pabota”
= T
BeixogHoe HanpsxeHwe, F3=0
= |
BrixogHoe Hanpaxenwe, F3=1
- T
PucyHok 3.3 [IlpuMmeHeHue pyHKIuu F3
3.10 Bui6o HKIIMU IPOrpaMMUPYEMBIX peJie

Ha xsieMMHyro kosofakKy X4 1J1aTbl yopaBJeHHMA BbIBeJleHbl KOHTAKThl Tpex
nporpaMMupyemsbix pesie. B 3aBucuMocTu oT 3HaueHUr pyHkuui F4, F5, F6( cm. nyHKT 7) pene
MOTYT ObITh HEAKTUBHBIMHU UJIM BBINOJHATH QYHKLUIO CHTHA/IM3aTOopa C1eJyIOLUX COObITU:

A) Perynstop HaxoauTcs B pexxuMe “I'oTOBHOCTB”;

B) PeryasaTtop HaxoauTcs B pexxume “PaboTa’”;

B) PerysisiTop HaxoauTcs B pexxuMe “ABapus”.

KoHTakThl mporpaMMHUpyeMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.11 Bri6op cnocoba peryJMpoBaHus

BbIxo/jHOe HanpsXKeHHe peryJssTopa MoXeT peryJupoBaThbCcs JByMs ciocob6aMu: ¢pa3oBbIM
Y MPOMYCKOM NepuofioB. bosiee mopo6HO 06a cnocob6a paccMoTpeHbl HUXKe. Bbibop cnocoba
peryJiMipoBaHus OCylLleCTBJSETCS porpaMMupoBaHueM QyHKuuu F7( cM. nyHKT 7).

3.12 ®a30BbIM METO PETrYJIUPOBAHUA

Bbixo/lHOEe Hampsi’KeHHWe peryJadpyeTcss 3a CcYeT MU3MEeHEeHUsI BpEMEHM 3a/[ePrKKHU
otnupaHus T3 cUIOBBIX TUPUCTOPOB . DopMa BBIXOAHOI'O HANPSXKEHHUs MOKa3aHA Ha PUCYyHKe
3.4:

A UH

T3 T3 <

PucyHok 3.4 BrixogHoe HanpsikeHUe Npu $pa3oBOM criocobe peryJaupoBaHust
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JlocToMHCTBa MeTo1a:

A) moXoAUT AJ1SI aKTUBHOM U aKTUBHO-UHAYKTUBHOM Harpy3ok ( cos ¢ >0,2);

B) moaxoaUT [/l peryJiMpoBaHUsl TeMIlepaTypbl MaJIOMHEPIIMOHHBIX Harpy30K U YPOBHS
APKOCTH CBeYeHM JIaMIl HaKaJIMBaHUS;

B) no3BoJisieT yMEHbIIUTD MYCKOBbIE TOKH;

HepocraTku Metopa:
A) BHOCUT rapMOHMYECKHEe UCKAXKEeHUS HaNPSXKeHUs CeTH;

B) noTpebsieHre peaKTHUBHOUN MOIHOCTH, IOHMXKEHUE COS (P CETH.

Pa6ounii nukia npy ¢a3zoBoM peryaMpoBaHUM NpPeJCTaB/IeH HUXKe Ha pUcCyHKe 3.5:

A UBbix
100%
Max —m — — — — — —
1T A A— e
T
0 o
Tnyck TexHONoOrMYecKMn LKKN Tebikn
100% — — — — — — —
Curdan 3agaHwsa
T
0 -
Komanga ""PaBota”
T
0 -

PucyHnok 3.5 Pa6ouuii nukia npu ¢azoBoM MeTO/ie peryaMpoBaHusl

[locne momauu komaH/bl “PaboTa” B TeyeHuMe BpeMeHU THYCK BBIXOJHOE HaMpsKeHUE
IJIAaBHO yBEJIMYMBAETCA OT MUHHUMAJIbHOIO 3Ha4YeHUA Min 10 3alaHHOr0 YPOBHA. ITOT y4aCTOK
Ha3blBaeTCd IJIaBHbIM NYCKOM. /lajiee BBIXOJHOe HalpsKeHUe U3MeHseTCs B COOTBETCTBUM C
CUTHAJIOM 33JjaHyd B JAuana3oHe Mexay 3HadeHUaMUd Min u Max, a 3aTeM nocjie nogadu
KoMaH/pb! “CTomn”, BBIXOZHOE Halps)KeHUe IJIaBHO YMeHbIaeTcsl B TedeHHe BpeMeHU TBBIKJ 10
MHUHUMAaJIbHOTO YPOBHS ( IJIaBHOE BBIKJIIOYEHHUE), TOCJIE YeTro Harpy3Ka 06ecToYnBaeTCsl.

3.12.1 [Iy1aBHBIA OVCK U ILJIABHOE BBEIKJIYEHUE
[IpyuMeHeHHe (YHKUUN IJIABHOTO MyCKa W BBIKJIOYEHUS MO3BOJIAIIOT NPEeAOTBPATUTH
CKaYK{ HaNpsPKeHUsl CeTH, 00yCJOBJIEHHbIe Pe3KHM HAabpoCOM M COPOCOM Harpy3kd, a TakxkKe
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YMEHbUINTh MYCKOBbIe TOKW. BpeMeHa M1aBHOT0 MyCKa U BbIK/JIIOYEHUS 33/]al0TCS B IpefeiaxX OT
0 1o 25 cexyny c marom 0,1 cek myTeM nporpaMMUpoBaHust GyHKIUHN ( CM. MYHKT 7):

A) npu coBMecTHOM ynpaBJieHUHd ¢pazamu - F11 u F12;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F31 u F32 asa kanana peryavpoBanus A, F51 u
F52 nnisa kanana B, F71 u F72 gnqa kanasa C.

3.12.2 BbI60Op peryJupyeMoro BbIX0JHOTO apaMeTpa
B KauecTBe peryjiupyeMoro napamMmeTpa MOXHO NPOTpaMMHO BblOpaTh HanpsixkeHrue U Wiun

MoumHOCTh P. Ecium B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JIeMCTByOlllee 3HAYeHHWe HaNpsHKeHWA Ha Harpyske MNpsAMO-IPONOPLMOHAJBHO CUTHALY
3aJlaHusA( NpHU yCJIOBUM, YTO HAIpsKEHUe CeTH CUHYCOWZAJbHO, HAarpysKa JIMHeWHass U UMeeT
aKTUBHBIM XapaKTep), a MOUIHOCTb, BbljessieMas B Harpys3Ke, HeJMHENHO 3aBUCUT OT
3a/jal0llero curuaja. Eciu »xe B kauecTBe peryJiupyeMoro napamMeTpa BblopaHa MOLIHOCTB P, To
BbIXO/IHasA MOILHOCTb IIPY TeX K€ YCJOBHUAX NPAMO IPOINOPLMOHAJbHA CUTHANY 3aJaHUA. ITU
3aBUCMMOCTH TpPUBeJEeHbl B Tabiule 3.4.

Tabauua 3.4 3aBUCUMOCTb BBIXOJHOTO HaNPs>KEHUS U MOLHOCTH peryJsiTopa OT CUTHaJa
3aJlaHusA

Bb16paHHbIN BbIXOJHOW NapaMeTp

Hanpskenue, U MoiHocTs, P

CUTHaJ
3azaHus, | 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 | 80 | 90 | 100 | 31 | 44 |54 |63 |71 |77 |73 |89 |95 ] 100

PBoix, % | 1 4 19 116 |25]36|49 648110010 |20 ]30]40)|50|60]70]|80]90]100

Bbi60op perysinpyeMoro napaMeTpa OCyleCTBASETCS MyTeM NPOrpaMMUPOBAHUSA PYHKLUN
( cM. nyHKT 7):

A) npu coBMecTHOM ynpaBJsieHud pazamu - F14;

B) npu pasaesbHOM ymnpaBiaeHUM ¢daszamu: F34 nnsa kaHana peryaupoBaHus A, F54 g
kaHaJsa B, F74 pnga kanasa C.

3.12.3 Hv>XKHYU ¥ BepXHUU NpeJesibl peryJIUpOBaHUd
HuwXHUM ¥ BepXHUU npeJiesibl peryJupoOBaHUsA COOTBETCTBYIOT 3Ha4yeHUAM Min U Max Ha

pucyHke pabodero uuksaa 3.4. YcTaHOBKa 3THUX 3Ha4eHUW I03BOJIIET YCTAaHOBUTbH I'PaHULbI
Jiyana3oHa, B KOTOpPOM OyJZeT BeCTHCb peryJupoBaHUe BbIXOJHOro napamertpa. Eciu
YCTAaHOBUTb 3HAueHUe [JI1 HWXHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryjupoBaHue OyJZieT peasM30BaHO BO BCeM JiHala3oHe — OT HyJis A0 IOJHOTO CeTEeBOro
HaIpsKeHHUs.

JuckpeTHOCTb peryaupoBaHus coctassieT 0,1%.

3aslaHle 3Ha4eHW HM>KHEero ¥ BepXHero npeJeioB peryJupoBaHus s ¢pa3oBOro MeTosa
OCyLIeCTBJISIETCS IPOTPAaMMUPOBaHUEM QYHKLI UK ( CM. MYHKT 7):

A) npu cOBMeCcTHOM ymnpaBJjieHud ¢pazamu - F15 u F16;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F35 u F36 a4 kanana peryavpoBanus A, F55 u
F56 nya kanana B, F75 u F76 piga kanasa C.

3.12.4 PexXUM orpaHUYeHUd TOKa

Perynatop MoxeT paboTaTb B peXuUMe OrpaHUYeHHs TOKa, B KOTOPOM CHUCTeMa
yIpaB/ieHUs aBTOMAaTH4YeCKH H3MeHAeT YIpaBJdollee BO3JAeWCTBHE HA TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK Harpy3KU He MPEBBICUJ 33JlaHHOe 3HauyeHUe. JlaHHasg QyHKIMS MO3BOJISIET
TOYHO OTPaHHWYMBATb NYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
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n3beraTh cpabaThiBaHUs 3alUT OT KOPOTKOrO 3aMblKaHUS M IMeperpysku. QDyHKUUSA
BKJIIOYAETCS M OTKJ/II0YAeTCs NPorpaMMUpoBaHueM GYHKIUHI( CM. TyHKT 7):

A) npu coBMecTHOM ynpaBJieHUd ¢pazamu - F17 u F22;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F37 u F42 naa kanana peryavpoBanus A, F57 u
F62 nnga xanana B, F77 u F82 nnga kanana C.

3.12.5 PexxyM cTabuaM3aIUU TOKA
PeryssaTop Mo)XeT pa6oTaTb B peXHMe CTabUJM3alldU TOKa, B KOTOPOM CHCTeMa

yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOOBI OAJEPKUBATh TOK Harpy3ku Ha 3aJlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLUU
ToKa - 2% OT HOMMHA/JIBHOTO TOKa peryJfaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKaudKe
Harpysky WJiu ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHan 3ajjaHusi oTobpakaeTcs B
amrepax, Hanpumep I3 =27 A.

@yHKIMSA BKIOYAETCS U OTKJI0YAETCsl MPOTrpaMMHUpPOBaHUeM QYHKIUHN( CM. MyHKT 7):

A) npu coBMecTHOM ymnpaBJsieHuu ¢pazamu - F17, F21, F22;

B) npu pasaenbHoM ynpaieHuu ¢paszamu: F37, F41, F42 nna kaHana peryjupoBaHus A,
F57,F61, F62 nna kanana B, F77, F81, F82 nya kanana C.

3.13 MeToj nnponycka nepuoJoB

MowHoOCTB, BelfjesiieMasl B Harpyske, peryJupyeTcs 3a c4eT U3MeHEeHUs 4MCJa IepruoJi0oB
CEeTEeBOr0 HANpSDKEHHs, B Te4yeHHe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOAHOTO
Halps>KeHUs IpHUBeJleHa Ha pUCYHKe 3.6

e
Lidl

PucyHok 3.6 BeixoZiHO€e HanpshKeHUe MPU peryJMpoBaHUU METO/IOM NPOMYyCKa epuo/0B

JloCTOUHCTBA MeToAa:

A) He BHOCUT rapMOHHYECKHE UCKAKEHUS B CETh;

B) HeT moTpeb/ieHUs1 peaKTHUBHOM MOLIHOCTH, cOS ¢ = 1 ( mMpd aKTUBHOM XapaKTepe
HarpysKH).

HepoctaTku metoja:

A) He MOAXOAUT JJis peryJMpoOBaHUs TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HArpys3oK M
YPOBHS SIPKOCTH CBeYEHHUs JIaMIl HaKaJMBaHUS;

B) He pekoOMeHIyeTcsl MPUMEHSTD AJI1 AKTUBHO-UHAYKTHUBHOU HAarpy3Ku;

B) B ceTH BO3MOXHO MOsIBJ€HHE CKAYKOB HaNpsDKeHHUs, 00YCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( ¢smkep-adpPexT);

[') npu omnpejeseHHbIX YCJIOBUSIX B CETU BO3MOXHO TMOSIBJIEHUE CyOrapMOHHYECKHUX
cocTaBsAIUX( YaCTOThI KOTOPBIX MeHbIe 50 I'm).
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[Ipy wWcnosb30BaHUM 3TOrO MeTOJAa MOIHOCTb, BbljessieMas B Harpyske, NpsMo-
NpONOPLHOHAIbHA BeJIMYMHE CUTHA/IA 33/, aHUs.
Pa6ounii [UKJ IpeCTaBJIeH HUXe Ha pUCYHKe 3.7:

A Pebix
100%
Max
Min
T
0 B
TexHonornJyecknin LnKn
- =
100% b— — — — — — —
CwrHan 3apadus
T
0 -
Komanpa “"PaboTta”
T
0 B

PucyHok 3.7 Pa6o4yuil LMKJI IPU peryJupoBaHUU METO/IOM IPONYyCKa epUo/0B

[Tocnie mogauu KoMmaH bl “Pa6oTa” B TeYyeHHe BCEr0 TEXHOJIOTHYECKOIrO LIMKJIA BbIXOJIHAsA
MOILIHOCTb, BblJesifieMasd B Harpy3ke, U3MeHSeTCd B COOTBETCTBHUM C CUTHAJIOM 3aJlaHUd B
JvarnasoHe Mexay 3HauyeHUuaMu Min u Max.

CurHas 3aZilaHys oTobpaXkaeTcsl Ha JUCIJiee B MpolieHTax, Hanpumep P3=55%.

3.13.1 YcTaHOBKA BpeMeHU LIMKJIA PeryJMpoBaHud
Bpems nyk/a peryJiMipoBaHHsI MOXKHO YCTAaHOBUTb NMPOTpaMMHO B mpefesax oT 1 go 10

CEKYH/] MyTeM IporpaMMupoBaHueM QYHKIUM( CM. IYHKT 7):

A) npu coBMeCcTHOM ynpaBJyieHuU pazamu - F26;

B) npu paspesnbHOM ynpaBaeHuU ¢pazamu: F46 s kaHana peryaupoBaHus A, F66 g
kaHaJsa B, F86 nnsa kanasna C.

3.13.2 HuxKHuUe U BepxXHUe npeaesbl peryJupoBaHUud
HwXHUM 1 BepxHUU mpefesibl peryJupoBaHUsl COOTBETCTBYIOT 3Ha4eHUsIM Min u Max Ha
pucyHke paboyero 1ukiaa 3.6. 3aZaHMe 3HAYEHUH HWKHEro U BepXHEro mpejesioB
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peryJjupoBaHusl NpPU pPeryJupoBaHUM METOJIOM MpOINycKa NepuoJ0B MPOrpaMMHUPOBAHUEM
byHKIUMU( CM. YHKT 7):

A) npu coBMecTHOM ynpaBJieHUHd ¢pazamu - F27 u F28;

B) npu paszaenbHoM ynpaBieHuu ¢azamu: F47 u F48 niig kanana peryavpoBanus A, F67 u
F68 nnga xanana B, F87 u F88 nnga kanana C.

JuckpeTHOCTDb peryaupoBaHus coctasasieT 0,5%.

3.14 Bpi60p TUIIA HATPY30K

PeryssaTtop vMeeT BO3MOXXHOCTH BbIOOpAa THUNA HArpy3Kd - aKTUBHOW WJIM aKTHUBHO-
MH/JYKTHUBHOM. BbI6OD OcylecTBAsieTcsl NporpaMMupoBaHueM ¢yHkuuu F8( cM. nyHKT 7)

[Ipu Bbi60Ope F8=1( akTUBHO-UHAYKTHBHAs HarpyskKa):

- npy pa3oBoM crnocobe ynpabieHusi( F7=0) perynaaTop cABUraeT MMIyJIbChbl YIIpaBJIeHUs
TUPUCTOPAMU OTHOCHUTEJBbHO MOMEHTa Ilepexo/ila 4Yepe3 HOJb CeTEBOr0 HaNpsKeHUs
onpesieJIEHHbIM 06pa3oM, YTO6Gbl ONTHMHU3UPOBATHb PErYJUPOBOYHYI0 XapAKTEPUCTHUKY MO,
aKTUBHO-UHJYKTHBHYI0 Harpy3ky. PekoMeHAyeTcs ycTaHaB/JMBaTb 3TOT pEXUM IpHU
NOJKJIIDYEHUU HArPy3KU ¢ K03pduuueHToM MoijHoCcTH MeHee 0,8, HanpuMep TpaHCcPopMaTop
Ha X0JIOCTOM XOJY, 3JIeKTPOABUraTeNU U T.N. Ec/u ke Harpy3ka — akTUBHas, HO MO K/II0UYEeHa BO
BTOPUYHYI0O OOMOTKY TpaHcdopMaTopa, TO yallle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOMH( cos ¢u >= 0,9), mo3TOMy BbIOOp pekrMMa aKTUBHO-UHAYKTUBHON Harpy3Ku He
TpebyeTcs.

- NpU peryJupoBaHUM MponyckoM mepuosoB( F7=1) pexuMm aKkTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YyCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHUS Harpy3Ku 4epes
TpaHcdopmartop. B aToM ciydae npu F8=1 perynsatop cHavasa IJIaBHO B Te4eHHe CEKYH/bl
yBEJUYUBAET HANpPSPKEHHE OT HyJis [0 IOJIHOTO CEeTEBOro, MOC/Je 4Yero y»e CO6CTBEHHO U
HayMHaeTCs peryJvMpoBaHUe NPONYCKOM IepuojoB. 3a cyeT IJIABHOIO CTapTa yAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHcdOpMaATOpa, BCIJIECKA CETEBOT0 HaIpsKeHHs,
cpabaTblBaHUSA 3aIIUTHI OT KOPOTKOI'O 3aMblKaHMUS.

3.15 3anuch B aMATb 3aBOJICKUX HACTPOEK.

Perynatop umeert crnenyuaibayo GyHkuo FO8( cM. myHKT 7), IpU COXpaHEHUHU B MaMSATH
KOTOpPOM 3Ha4YeHHs paBHOro 1, Bce moJsib30BaTe/JbCKUE YCTAaHOBKM CTHUPAIOTCS, @ HA UX MeCTO
3aMMChIBAIOTCS 3aBOJCKHUE 3HAYeHUS] PYHKLIHUH.

3.16 3amuThl
B perynsiTope peain3oBaHbl CleAyOUIMe BU/bI 3aLUT:

A) 3amKTa OT KOPOTKOTO 3aMbIKaHUSA PETy/sATOpa ABJASAETCH 3JIeKTPOHHAsA. JJIeKTPOHHas
3all[UTa peau3yeTcs NyTeM ObICTPOM 06pabOTKU MUKPOMPOLLECCOPOM CUTHAJIOB, MOCTYNAOIIUX
OT JJaTYMKOB TOKa. [Ipu npeBbilIeHUM MTHOBEHHOT'0 TOKa 3Ha4eHUs 3*IHOM NporcxoauT cHATHE
YNPaBJAAOLIMX UMIYJbCOB C TUPUCTOPOB, a Ha JHUCIlJIee OTOOpaXkaeTcsl COOTBETCTBYMOIee
CcoobIIeHHe.

B) 3amuTa 0T neperpyskd THUPUCTOPOB IpeJHa3HayeHa /JJs  COXpaHeHUs
paboTOCIOCOGHOCT TUPUCTOPOB MPHU [JJIMTEJbHOM Meperpy3ke TOKOM, MpeBbILIAOIIEM
HOMHHAJIbHOEe 3HauYeHHe TOKa peryJssTopa. MHUKpomnpoleccop HempepblBHO HM3MepsieT TOKHU
Harpysky 4 HakalJIuBaeT 3HaueHHe BpeMs-TOKOBOT'0 MHTerpaJjia U CpaBHUBAET ero ¢ yCTaBKOM,
IPU NpEeBBIIIEHUH KOTOPOM CHUMaeT MMIYJ/IbChl YIIPaBJeHUsI C TUPUCTOPOB U OTOOpaxaeT Ha
JYcILIee coobiieHre. PaboTa pery/asiTopa 6J10KUpyeTcs HAa 3 MUHYTBHI, [TOC/IEe Yero OH NepexoAuT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Crom”.

[leperpy3o4Hasi cnoco6HoCTb peryastopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, | =
1,1 InomMm - 60 cek.
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B) 3amuTa OT meperpeBa pajuaTopa 006eCcneYHBAeTCs BCTPOEHHBIM TeMIepPaTypPHbIM
JlaTYMKOM, KOTOpPbIH HeNpepblBHO OMNpalliuBaeTci MUKponpoueccopoM. IlpenesnbHas
TeMmnepatypa paguatopa - 80 C. Ilocne cpabaThiBaHMsSl 3alUMThl paboTa perysasTopa
6JIOKMpYeTCsl [0 OXJIaKAeHUs1 paguaTopa Jo TemnepaTypbl 60 C, mocsie 4yero BBIK/JIIOYAKTCS
BEHTUJIATOPbl OXJXKAEHUS U PEerysaTop nepexoAuT pexuMm ‘[oTOBHOCTB”, ecau MojaHa
koMmaHga “Ctomn”.

[) 3amMTa OT HECHMMETPHUU BbIXOJHBIX TOKOB SIBJSIETCS 3JIEKTPOHHOM. 3alliuTa MOMET
OBbITh BKJ/IIOYEHA WJM OTKJIIOYEeHa MyTeM MporpaMMupoBaHus ¢yHKuuu F93( cm. myHKT 7).
3amuTa cpabaThIBAET MPU BHIMTOJHEHUH CJIEAYIOIUX YCIOBUH:

- cpeaHe apudmeTuyeckuid Tok pa3 Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHUHAJIBHOTO
TOKa [ HOM peryJsigaTopa;

- OIMH WM 6oJiee TOKOB Harpy3kKu oT/an4aeTcs oT Icp 6osiee ueM Ha 15%, 25%, 35% uau
50%( B 3aBMCUMOCTH OT 3HauYeHUs GyHKUUU F93) B TeyeHue BpeMeHU 5-15 cekyH/,.

HecuMMeTpusi BBIXOJHBIX TOKOB MOXET ObITh 00YCJIOBJIeHA MOBPEX/AEHUSIMU B Harpy3kKe,
HanpuMep, neperopaHrveM TIHoB, 06pbIBOM Harpy304HbIX NIPOBO/IOB U T.II.

[Ipu passesibHOM yripaBJieHUH pa3aMu 3aliMTa He aKTUBHA.

/1) KoHTpoJsib MOAK/IIOYEHHUS] HArpy3KU U TEeCTUPOBAHHE THUPHUCTOPOB HA BHYTPEHHee
KOPOTKOe 3aMblKaHUe OCYILeCTBJSIETC CUCTEMOM ymnpaBjeHUs B pexume ‘ToToBHOCTBH”; B
pexxuMe “PaboTa” faHHas 3aljdTa HEe aKTHBHA. 3alllMTa MOXET ObITh BK/IIOUEHA UK OTKJII0OUEHA
nyTeM nporpaMMupoBaHus GyHKIUU FO91( cM. myHKT 7).

E) KOHTpOJIb HampsPKeHUs CHUJIOBOM CETHU OCYIIEeCTBJSETCS 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaThIBaeT B CAy4yae OTCYTCTBUS OJHOM WJIM HECKOJbKUX $a3 WJIMU B CAydyae HX
“cnunanusa”. 3amyTa MOXeT ObITh BKJIIOYEHA WJIM OTKJ/OYeHa MyTeM MporpaMMUPOBAHHUS
¢yHkuuu F92( cM. nyHKT 7).

3.17 HacTpouku

B peryssiTope npefycMOoTpeHa BO3MOXKHOCTb HACTPOUKHU:

A) H3MeHeHHe mnopora cpabaTblBaHUs 3alUThl OT KOPOTKOIO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B seBoM BepxHeM yruy miatbel TPM-ZVEL A5. HM3HavasibHO Ha
npeANpUATUNA U3TOTOBUTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS MO aMIIUTYAe oKoJio 3*IH, rae
IH - HOMHUHa/NIBHBIK TOK perysafdTopa. B 3ToM »xe JieBOM BepxHeM YIJy IJaTbl UMEKTCH [Be
KOHTpoJibHble Touku “K3”. HampsixkeHue, U3aMepeHHOEe MeXJy 3TUMH TOYKAMH, ONpefesisieT
yCTaBKy cpabaTbiBaHUs 3auidThl o K3. O6GbIYHO 3TO HaNpsi>KeHHe COCTaBJisieT okoJio 2 B. [pu
HEOOXO0JUMOCTH YBEJUYUTh YYBCTBUTEJNbHOCTb CpabaTblBaHUs HYKHO 3TO HaNpshKeHHe
YMEHbUIWUTb, /IJI1 Yer0o roJIOBKY PeryJIMpoOBOYHOro pe3uctopa R3 Hy»kHO moBopauyuBaTh NPOTHUB
4acoBOM cTpeJike, AJs1 3arpy6JieHHss — HAo60poT HampspkeHue ycTaBkd K3 yBeqU4uTh U
NOBOpPA4YMBaTh roJIoBKY R3 o 4acoBoU cTpelike.

[IpuHKMMasl pelieHHe O HEOOXOJUMOCTU M3MEHEeHHS HAaCTPOMKH 3alUTbl OT KOPOTKOTO
3aMblKaHUS, cJefyeT IPUHUMATh BO BHUMaHUe:

- IpY HalpsPKeHUe YCTaBKH Bhille 2,5 B 3amuTa MoxeT ObITh MOJHOCTHIO BhIBEJIeHA U HE
cpabaThIBaTh BOOOIIIE;

- ObIBaeT cuTyanus, Korja 3audra oT K3 cpabaTbhiBaeT npu [eHCTBYIOLEM TOKE,
M3MEPEHHOM KJielllaMd, MeHbllleM 4yeM [H. JTO He 00513aTeJIbHO TOBOPUT O HeMpPaBUJIbHOU
3aBO/ICKOM HACTpoWKe 3alUThl, MOTOMY 4YTO 3aljdTa cpabaTbhiBaeT MO aMIIUTYAHOMY(
MTHOBEHHOMY) 3HAQUYEHUI0 TOKA, a He JIEWCTBYWOIEMY. ITO 4allle TOBOPUT O TOM, YTO BEJIUKO
aMIJIMTYiHOe 3HayeHUe Toka( NuK-¢dakTop). [lonbiTKa 3arpy6UTh MJIM MOJHOCTbIO OTKJIKYHUTD
3aiuTy OoT K3 MoOXKeT mpHBecTH K BbIXOJY THUPUCTOPOB M3 CTPOS — BeJb OHU JOMYCKAKT
HEKOTOpOe TMpeJie/ibHOe 3HauyeHWe MTHOBEHHOTO TOKa, a 3aBOJiCKas HACcTpoWKa KakK pas
npeaycMaTpUBaeT cpabaTbiBaHUeE 3aLUTHI AJ1s1 HENPEBbILIEHUS 3TOT0 NMpeJieIbHO-0MyCTUMOTO
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3HA4YeHHs. B 3TOM c/yyae U3rOTOBUTE/b UMEET MPABO OTKa3aTb B GeCIIAaTHOM rapaHTHHHOM
006C/TY>KHUBAaHUH.

Bb) IlokasaHuMs [JaTYMKOB ToKa. B ciyyae, eciu TOKH, HU3MepeHHble (GAKTHUYECKY,
pacxoAsaTcs ¢ JaHHBIMU, 0TOGpaXkaeMbIMH Ha AU CILIee, MOXKHO NIPOU3BECTH UX NOACTPOUKY. [is
NOJCTPOMKHU MOKa3aHUM AATYMKOB TOKA CAYXKaT peryJupoBouHble pe3ucTopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaeT 3a
NOKa3aHUs AaTuyuKa Toka 1o ¢paze A, R36 - no ¢paze B, R37 - no ¢pase C cooTBETCTBEHHO.

[IpuHrMas pemieHUs 0 HEOOXOJAMMOCTU HACTPOMKU NMOKa3aHUHM JATYUKOB TOKa ClefyeT
MMeTb B BUAY clefytolue GaKkTophI:

- JIaTYUKA TOKAa MMEKT HEKOTOPYH HayaJbHYyl0 30Hy HEYYBCTBUTEJbHOCTH U
HesMHeWHOCTH. IIpu Toke, paBHOM MeHee 10% HOMHMHAJBLHOTO TOKa peryJsATOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHBI WJIM BOOOILEe HyJIeBBIMHU, HO 3TO He TOBOPUT O
HEUCIPAaBHOCTH UJIM HEBEPHOM HACTPOMKe; IPU YBeJMYEHUH TOKA, IOKa3aHUs BXOAAT B HOPMY;

- [J HW3MepeHHs TOKa HYXXHO MCIOJIb30BaTh KJellY, CIOCOOHble U3MepsATb
Cpe/lHeKBaJjpaTUUYHOe 3HayeHUe ToKa. Ha Takux kjemax go/nrkHa 6bITh Hagnucb TRUE RMS(
UCTUHHOE cpeJlHeKBaZpaTuuyHoe 3HauveHWe). Kiemu, He usmepsiromue TRUE RMS, MoxHO
MCI0JIb30BaTh TOJIbKO NPU CHUHYCOHWJAJbHOM TOKe, a NpPU HECHHYCOMJAJIBHOM TOKe TaKHhe
KJIelld MOTYT AAaTh MOTPelHOCTb u3MepeHUsa Ao 50%. PekoMeH yeTcsa UCNO/Ib30BaTh KJelLlU
dupmel "Fluke” nnu “Appa”;

- HACTPOWKY MOKa3aHUHW JaTYMKOB TOKA ONTHUMAaJIbHO MPOU3BOJUTH NIPU TOKe paBHOM 60-
80% OT HOMHHA/JILHOI'O TOKA PEryJsaToOpPa;

- HeBepHas HaCTpoHKa MOXKeT NPUBECTH K HEKOPPEeKTHOMY CpabaThIBaHHIO 3alUUT OT
neperpyskyd HWJM KOPOTKOrO 3aMblKaHUA - JIMOO CJAMIIKOM YacToe KW HeoOOCHOBaHHOE
cpabaTbiBaHHE J1M60 HA0O60POT OTCYTCTBUE MJIM CAUILKOM MeJiJIeHHOe cpabaTbiBaHUsA. B ciaydae
BBIXO/lda M3 CTpPOA peryjdaTropa IO NpHUYMHE HEBEepHOM CaMOCTOATEJbHOM HACTPOUKH
noTpebuTeseM, H3rOTOBUTEJb MMeeT IMpaBO OTKas3aTb B 0eCIJIAaTHOM TapaHTUWHOM
006C/TY>KHUBAaHUH.

[Ipy mnpoBeseHUM omnepanuu MNOACTPOWKKA TOKa3aHWUM Ha JHUCIJIee pPEeKOMeHAYeTCs
bUKCHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, [Jis Yero Heo6xoAMMo HaXKaTb KHOMNKY ~®”
NaHeJ A yIpaBJIeHus.

4. Tpe6oBaHUsI 6€30MACHOCTH.

4.1 PerynaaTop COOTBETCTBYeT JAeUCTByIIUM TpeboBaHusAM “llpaBus ycTpoicTBa
3JIeKTPOYCTaHOBOK”,  «[IpaBujaM  TeXHHYeCKOM  3KCIUIyaTaUM  3JIEKTPOYCTAHOBOK
norpebutesnei» U «[IpaBUs TEXHUKU 6G€30MACHOCTH NPH 3KCIJIyaTaLlUU 3JIEKTPOYCTAaHOBOK
noTpebUuTeen».

4.2 Jlna paboTbl peryJssaTopa HUCIOJIb3yeTCAd ONacHoe JJis KU3HW HanpsbkeHue. [lpu
YCTaHOBKe pery/siTopa Ha 06'beKTe, a TaKXKe NPH yCTPaHEHUH HEMCIIPABHOCTEN U TeXHUYECKOM
00CJIy>KMBaHUU HEOOXO0JUMO OTK/IYUTD PEryaATOP U NOJKJII0YaeMble yCTPOKUCTBA OT CETH.

4.3 He pgonyckaeTcs nonaZaHue BJard Ha KOHTaKThl KIEMMHHUKOB U BHYTPEHHIOI 4acTb
mkada. 3anpeniaeTcss UCNOJIb30BaHUE PETYJSATOPA B arpeCcCUBHBIX Cpefax C COoZiepKaHUEeM B
aTMocdepe KUCJIOT, lies104el, Maces U T. 1.

4.4 Tlopkaro4deHUe, peryJMpoBKa U TexXHUYeCKOe OOCIyKHBaHHEe pPeryssTopa JJOJKHBI
INPOU3BOJAUTBHCA TOJIbKO KBaJM(QUIMPOBAHHBIMU CIEelMaJMCTaMM, U3YYUMBIIMMHU HaACToOsllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalU K.
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4.5 Tlpu oskcmayaTalMud W TEXHUYECKOM OOCIYKMBAaHUM HeEOOXO0AUMO COOJ0AATh
Tpe6oBaHusA «[IpaBUJ TeXHHYECKOM 3KCIJyaTallMU 3JIEKTPOYCTAHOBOK IOTpebUTesNel» U
«[IpaBUJ TEXHUKH 6€30MaCHOCTH NMPU 3KCIIYaTal MU 3JIEKTPOYCTAHOBOK MOTPEOUTEEN».

4.6 /151 3aliUThI 06CIYKUBAIOLLEr0 MEPCOHAA PETryaAsITOp A0JKEH ObITh 3a3€MJIEH.

4.7 Pery1iTop He MOKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTE/Ib LIelU UJIU U30JIMpYlolee
YCTPOUCTBO.

4.8 Ecnv cayyailHas moJiadya HampsiKeHUe Ha HarpyskKy NpejCcTaBJsieT ONAaCHOCTb JJIs
nepcoHasla UM 000pPY/I0BaHMUSI, TO PETYJISATOP HEOOXOAMMO MOJKJIKYATh Yepe3 MpepbiBATEb,
HampuMep, KOHTAKTOP, YIIpaBJsieMblid BHELIHEN CUCTEMOMN 6€30MacHOCTH.

4.9 He fonyckaeTcs paboTa yCTPONCTBA C KOHJEHCAaTOPHOM HAarpy3KoM, MOAK/JIIOUEHHON K
BBIXOZY.

4.10 PaboTa peryssaTopa CONpPOBOXJAETCS BblJeJleHHEM Temsa. /il nmpefoTBpalleHus
neperpeBa, BbIX0/]a U3 CTPOsI U IpeJ0TBpallleHUs NoXKapa Heo6X0AMMO:

A) ycTaHaBJIMBATb PEryJsATOP Ha HEFOPIYYI0 I0BEPXHOCTD;

B) HeonMycTUMO yCcTaHABJIMBATb PETy/SATOP B IJIOXO BEHTUJIMPYEMBIX MeCTax U MecCTax C
BBICOKOU TeMIIepaTypOr OKPY»Kalolllel Cpeibl;

B) npu ycTaHOBKe Heo6x04uMO obecnieyuTh He MeHee 100 MM CBO6OZHOTO MPOCTPAHCTBA
10 IePUMETPY peryJsaTopa.

5. MoHTaxK Ha 06G'bEKTe.
5.1 CiefyeT yCTAaHOBUTD PETYJISTOP HAa LITATHOE MECTO U HAJIEXKHO 3aKPENHUTD €ro.
5.2 3a3eMJIUTh PeTyJIATOP B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

5.2 [Ipok/aAbIBalOTCSA JIMHUHU CBSI3H, Ipe/jHa3HauYeHHble COeIUHEHUs C MUTALEN CeThblo,
Harpy3Kou, yCTPOMCTBAMU yIpaBJIEHUS.

5.3 CedyeHHE CHUIOBBIX IMpOBOAOB AOJI2)KHO COOTBE€TCTBOBATDL TOKY HAI'PY3KH.

54 llenu A/ moJayd CHUTHAJIOB YIpaBJieHUS CJleAyeT BbIMOJHATb BUTBIMU IapaMH
NpOBOJOB cedyeHHeM He MeHee 0,22 MMZ ¢ HeNmoCpeACTBEHHBIM HMX MNOJKJKYEHUEM K
YIPaBJISIIOUAM KJIEMMaM JJis1 KaKA0r0 CUTHasIa OTAEeJIbHO.

5.5 Ilpy MoHTaxke NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HaAAEXHbIA KOHTAKT C
KJI€eMMHHUKOM peryJsTopa, [Js 4Yero peKOMeHJyeTCs WX KOHI[bl THIATeJbHO 3a4YUCTUTh U
06JIyIUTb UK ONPEccOBaTh B CTAHTAPTHble HAKOHEYHUKH, TUJIb3bl, KJIeMMbl. [lofcoenHeHne
IPOBO/IOB OCYLI€CTBJISIETCS 110J] BUHT.

5.4 He ponyckaeTcs NpoOKJaJKa JHUHUHN YNPaBJAAKIIUX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH NIPOBOJIaMH, CO3JA0ILMMH BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoyeHWe BHEWIHUX Ienedl K YCTPOUCTBY NPOU3BOAUTCSA MO CXeEMaw,
npuBeeHHbIM B [IpuioxeHuu A.
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5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pab0T HEOOXOJUMO NPUMEHSATh TOJIBKO CTaHJAAPTHBIN
MCIIPAaBHBIA UHCTPYMEHT.

6. IlepBoe BK/IIOUEHM .

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXOAUMO BBINOJHUTD CJEeAYIOLUIUE NEUCTBUA:

A) mpou3BecTH MOJKJIIYEeHHEe MO cxeMe 1, yKa3aHHOW B MPHUJIOXKEHUH A, IPU 3TOM B
KayecTBe TECTOBOW HAarpy3Ku peKOMeHAYeTCs MOJKJIYUTh JaMIbl HaKaJMBaHWUS MOILHOCTbIO
100-150 BT;

be3 mnoak/IHO4YeHHOM HArpy3kd HEBO3MO>KHO CJleJlaTb BBIBOJ O TMpPaBUJIbHOU WU
HeNpaBUJIbHOU paboTe pery/asTopa.

B)y6eauTbcs B MPaBUJIBHOCTU NMOJKJHYEHHS BHEIIHUX Liened MUTAHUsS W yIpaBJeHUs,
3a3eMJIEHUS], OTCYTCTBUHM KOPOTKOI'0 3aMbIKaHHUS HAa BBIXOJE;

B) mojaTh HanpsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl HA MepeAHelN MaHeau
mkada A0HKHbI KpPATKOBPEMEHHO 3aropeThCsl U MOTAaCHYTh, Ha Auciljiee B TeueHUe 10 ceKyH]
JIOJDKHA 0TOOPA3sUThCS HAAINWCh TEKYUIeW MOJieJId PeryasTopa U BK/IOYAIOTCS BEHTUJISTOPDI
oxJaxaeHus. [lasee Ha Aucniee oTo6pasuTbcsd HaAMUCh ‘[OTOBHOCTH” U TeKyllee 3HAaYEHUE
CUrHaJla 33JlaHusi( HampsKeHUsd WM MOINHOCTH, Hampumep U3=57%, ). 3To o3HayaeT, 4YTO
peryJisiTop roToB K paboTe ¥ IporpaMMHUpPOBaHUIO.

6.2 [lo ymMo/n4aHUIO, PETYJSATOP UMEET HACTPOMKHU: ynpaBjeHHe pa3zaMU — COBMECTHOE,
nojaya koMaH/ibl “PaboTa” ocyiecTBIsETCI MECTHO TYMOJIEPOM C JIUIeBOW MaHeJH, BbIXOJHOE
HanpspkeHHe peryaupyeTcsd (as3oBbIM MeTOJOM, CUTHaJl 3aJaHUsl M0JaeTcsl BCTPOEHHBIM
nepeMeHHbIM pe3uctopoM. I[lepeBegurte TymbGsep “Pabora ¢A” B mnosoxenue “Bka” u
NPOKPYTHUTE PYy4Ky I[epeMeHHOro pesucropa “Ymp. A” oT ofHOro KpalHero MoJIOXKeHHS [0
Apyroro. Y6eauTecb NMpU 3TOM, YTO Ha MOJK/IOYEHHOW Harpyske( Jlammnax HaKaJMBaHMUA)
U3MeHseTCs HallpsKeHUe B IpeJiesiaX OT HyJId 0 OJIHOI'0 CeTeBOro.

7. [IporpaMmMupoOBaHue.
7.1 Bxoj, B pexXyM nporpaMMHUpPOBaHUA.

[IporpaMMupoBaHuMe W NPOCMOTP 3HAYEHUH VYCTAaBOK OCYIIECTBJSETCS B pexume
“[IporpaMmmupoBaHue”. YToObl BOWTH B 3TOT pPEXHUM, HeoO6X0oAUMO B pexume ‘[oToBHOCTB”
KpaTKOBpPEMEHHO Ha)KaTb KHOMNKY “IIporp”, mpu 3ToM Ha JAuciJee KPaTKOBPEMEHHO MOSIBUTCSA
Haanuch “[lporpaMMupoBaHue”, mocje 4Yero B NEepBOM CTPOKe HHJAMKATOpa OTOOGpa3UTCs
Ha3BaHUe NepPBOM QYHKIMU:

FO ynp. dbaszamu

[ToBTOpHOE HaXkaTHe KHONKHU “[Iporp” mpuBeeT K BO3BpaTy B pexKUM “'0TOBHOCTB”

7.2 Boi6op GyHKIUH.

“wu_n

Haxkumas kHonku “>” u”<” B pexxuMe “IIporpaMMupoBaHHe”0CYIIECTBIISETCS Mepexo, OT
OZJHOM HAaCTPOWKH K JPyTOH.

7.3 IlpocMOTp ¥ u3MeHeHUe 3HAaYeHUSA QYHKIUU.
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Boi6paB ¢yHKIMIO, 3HauyeHHE KOTOpOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTb,
KPaTKOBPEMEHHO HAOXXMUTe KHONKY “®”, mpy 3TOM BO BTOPOH CTPOKe UHAMKATOpPA 0TOOPa3UTCs
TeKyllee 3HaueHue QyHKIMU, HalpuMep:

FO ynp. ®azamu
0 - coBMecTHoe

M3MeHUTDh 3HaueHHe QYHKIIMU MOXKHO, HaXKMMasi KHOMKU “>" U1 “<”.

JlJ1s1 TOro, 4YTOOBl COXPAaHUTb BblOpaHHOEe 3HayeHHe (QYHKIMH, HY>KHO KPaTKOBpPeMEeHHO
HaXXaTb KHONKy “®”, mpu 3TOM Ha JAuCIJiee KPaTKOBPEMEHHO OTOOpasuTCAd HaJMNUCh
“CoxpaHeHO0”, 4YTO FOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUss QYHKIUU B MaMAThb YCTPOMCTBA.
Jlasiee Ha UHAMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QyHKIHUU U CTAHET BO3MOXHbIM
HaBUTaLUsA M0 QYHKIUAM.

Eciu ke BbIOpaHHOe 3HaueHUWe (QYHKIUM COXPAHSATb He TPeOyeTcs, HaXKMUTE KHOIKY
“ITporp.” TeKCT BO BTOPOM CTPOKe UHJMUKATOPa UCUE3HET, a 3HauyeHHe QYHKIIMM He COXPAHUTCH,
B UeM JIerKO y6eJUThCs, TOBTOPHO NMPOCMOTPEB 3HaYeHHe PYHKILUH, [IJIs YEro ONSATb HYXKHO

HaXKaTb KHOMKY “®”.

7.4 OYHKIIMU U UX 3HAYEHHUSI.
[IporpamMmupyeMble GYHKIMU peryJisiTopa epedyucaeHbl B Tabaune 7.1.

Tab6suna 7.1 lIporpamMmupyemMblie yHKLIUU

®yH- | Hapmuce Ha OnucaHue
Kuys | HMHAMKaTOpe
dyukuum FO-F8 ABAAI0TCA 00IMMM AJ1s1 BCEX PEKUMOB
OnpegensieT cnoco6 ynpasJieHus ¢pa3zaMu: COBMECTHOE MJIM pa3/iejibHoe
3HavyeHue Hagnuce IlosicHeHue
FO ymp. pazamu
0 COBMECTHOE CoBMecTHOe ynpaBJieHue ¢pazamu
1 pa3jiesibHOe Pa3jiesibHOe yIipaBJjieHUe pa3zamu
OmnpepnensieT cmocob6 ympaBJjeHUs:: KoMmaHJa “Pa6ora” mojlaeTci MeCTHO WJIH
JUCTAHIIMOHHO
3HayeHHe Hapgnucek [TosicHeHue
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
0 TyM6J1ep b » “Reph
TyMOJepa “PaboTa” B mosiokeHue “BKa
KoMania “PaboTa” mojjaeTcss myTeM 3aMblKaHUs KJIEMM
1 JUCTAHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JI0AKHU X1 nJ1aThl yipaBJieHUs]
OnpejensieT cUrHaJ1 ynpaBJIeHUsI BBIXOAHBIM HanpsiKeHHUEeM
3HavyeHUe Hagnuce ITosicHeHue
CursHaz 3aJlaHusg U3MeHsdeTCs Ha)KaTHeM KHOIIOK “>" U
M<"
0 KHOIIKU aun
HaxkaTue “>” yBeJIMYMBAET BbIXO/[HOE HATIPSXKEHHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3a/jlaHus HW3MEHSIETCS [OBOPOTOM YKHU
F2 CUTHaJ ymp. A p py*iin
nepeMeHHOTO Pe3UCTOPa, Pa3MellleHHOr0 Ha JIUIEBOU
1 BCTP.PE3UCTOpP | MAHEJIU. [TosioxkeHUE “Mun” COOTBETCTBYET
MHHHUMaJIbHOUM BeJIMYMHe 3aJlaHud, noJiokeHue “Makc”
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
CurHas 3aJlaHus MOJIaeTCsd BHEUIHUM HanpsbkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJi 3ajlaHus nojlaeTcs ToOKoM ynpanJieHus 0-20 MA
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4 4.20 MA CurHaJ 3alaHud N0JlaeTcsd TOKOM ynpanJieHus 4-20 MA

CurHan 3a/laHus TOJAeTCs BHEIIHUM IepeMeHHbIM

5 eB;eCL:(') PEe3UCTOPOM. PexomeHayeMoe 3Ha4YeHUe

p p CONpPOTUBJIeHHUS 3TOro peaucrtopa 1..10 kOm
OmnpepesisieT MOBeJleHUE PETry/sSTOpPA MOC/e TPONAXKU HANPSXKEHUST CUJIOBOM CETH WU
BCIIOMOTaTeJIbHOTO HaNpsKeHus1 B pexxuMe “PaboTa”

3HavyeHUe Hagnuce IlosicHeHUe

Ecin mpoBas HanpspkeHUs [JJIWJACA MeHee 2 CeK —

BBIXO/IHOE HaNpsDKEHUE CKAayKOM BO3BpalllaeTcs Ha

0 BKJIIOUEHO NpPEXHUU ypOBEHb.

Eciv mpoBasn HamnpspkeHus JJidics 6ojiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMAaTHUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBas HanpspKeHUs [JJIUJCA MeHee 2 CeK -
BBIXO/IHOE HaNpsDKEHUE CKAayKOM BO3BpalllaeTcs Ha
NpEeXXHUU ypOBEHb.

1 oTkJw4yeHo | Eciu mpoBan HampspkeHus Aauics GoJjiee 2 CeK -
aBTOMaTUYECKUN Mepe3anyCcK He MPOUCXOJUT; YTOObI
nepeidtTu B pexxuMm “PaboTa” HYXHO MOJlaTh KOMaHAY
“Cton”, mocJie 4yero noJilaTb BHOBb KoMaHAy “Pa6orta”

OnpegensieT ycaoBUe cpabaTbiBaHus 1-ro mporpaMMHUpPyeMOro peJse
3HayeHHe Hagnucoh [TosicHeHuUe
0 OTKJII0YeHO | Pesle HeaKTMBHO BO BCeX peXUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJjie TNPOUCKXOJUT NpPU IMepexojie B
F4 1-e pene I'OTOB pexxuM “T'oToBHOCTB”
2 CUTHAJ CpabaTpiBaHMe peJsie MPOUCXOAUT TpPU Mepexoje B
PABOTA pexuM “Pabora”
3 CUTHaJ CpabaTbhiBaHUE peJjie TNPOUCXOJUT NpPU IMepexojie B
ABAPHUA pexxuM “ABapus”
OnpefensieT yca0BUe cpabaThIBaHUs 2-TO IPOrPAMMHUPYEMOTO peJie
3HavyeHUe Hagnuce IlosicHeHue
0 OTKJII0YeHO | Pesle HeaKTMBHO BO BCeX peXUMax paboThl
1 CUTHAJ CpabaTbhiBaHUE peJjie TNPOUCKXOJUT NpPU IMepexojie B
F5 2-e peJsie I'OTOB pexxuM “T'oToBHOCTB”
2 CUTHAJ CpabaTpiBaHMe peJsie MPOUCXOAUT TpPU Mepexojie B
PABOTA pexuM “Pabora”
3 CUTHAJ CpabaTbiBaHUE peJjie TNPOUCXOJUT NpPU IMepexojie B
ABAPHA pexuM “ABapus”
OnpejensieT yca0BUe cpabaTbIiBaHUs 3-T0 IPOrPaMMHUPYEMOTO peJie
3HavyeHHe Hagnuce [TosicHeHue
0 OTKJII0YeHO | Pesle HeaKTHMBHO BO BCeX peXUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie TNPOUCKXOJUT NpPU IMepexojie B
F6 3-e pesne 'OTOB pexxuM “l'oToBHOCTB”
2 CUTHAJ CpabaTpiBaHMe peJsie MPOUCXOJUT TpPU Mepexojie B
PABOTA pexxuM “Pabora”
3 CUTHaJ CpabaTbiBaHUE peJie TNPOUCKXOJUT NpPU IMepexojie B
ABAPHA pexuM “ABapus”
OnpepesisieT MeTOJ peryJIMPOBaHUS BbIXOJHOT0 HANPAKEHUS
3HavyeHHe Hagnuce IlosicHeHue
F7 MEeTOJ, per. = >
0 ¢dazoBbId @®a30BbIM MeTO/ peryJIMpOBaHUs
1 np.nepuoj; | MeTon peryjnpoBaHUsi IPONYCKOM NEPUOJOB
3ajlaeTcs XapaKTep Harpy3Ky — aKTUBHAsl UM aKTUBHO-UHAYKTHBHAs.
3HayeHHe Hagnucob [TosicHeHUe
F8 Harpyska
0 AKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
1 aKTUBHO-UH/. | aKTUBHO-UHAYKTHBHasA. PekoMeHAyeTcs HMCN0Jb30BaTh
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JUis Harpy3ku c cos ¢u<0,8 npu ¢pazoBoM ynpaBaeHUH(
F7=0) wu p[na Harpysky, TNOJK/JIIOYEHHOH 4epe3
TpaHcdopMaTop, TNpH yIpaBJieHUH IPONYCKOM
nepuogoB( F7=1)

dyukuuu F11-F28 geiicTByIOT Npu cOBMeCcTHOM ynpasjieHuu ¢pasamu( ynknus F0=0)
dyukuuu F11-F22 peidcTBYIOT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)

F11

IJIaBH. MyCK

BpeMsa muiaBHOro BbIXOJj@a HalpsKeHUs Ha 3a/laHHbIM ypoBeHb. /lMana3oH 3HaYeHUH
¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F12

IIJIaBH. BBIKJIL.

BpeMs MIaBHOTO CHWKEHHUs HaINpsHKEHWS 0 MUHUMa/ILHOTO 3HavyeHWs. /luamasoH
3HayeHUH PpyHKIuM oT 0 1o 25 cek c marom 0,1 cek

F14

per. BeJIM4YruHa

OnpepesnsieT 3aKOH U3MEHEHUS BBIXOJHBIX HANPSXKEHUA U MOLIHOCTH B 3aBUCHUMOCTH
OT yNpaBJISIOIIEro CUrHasa(MpHU YCJIOBUM, YTO HANpPSDHKEHHE CeTH CHUHYCOWJIAJIbHO, a
Harpyska JInHelHa)

3HavyeHue Hagnuch ITosicHeHue

BbixogHOE HampskeHHe NPSAMO
CUTHAJIy yIpaBJIeHus

0 U MpOoNIOpIHOHAJIbBHO

BbIX0o/iHast MOIIHOCTb NPSIMO MPOMOPLMOHAIBHO CUTHATY
ynpaBJieHUsI

1 P

F15

HWXKH.IIpegeJ

MuHMMasbHOE 3HaYeHHe CUTHaJA 3aJaHus B %. /luanazoHn 3HavyeHud oyHKnuu ot 0%
710 100%, HO He 6oJiee 3HAUYeHUs yHKIUK F16. luckpetHocTh 0,5%

Fl16

Bepx. npejes

MakcuMasibHOe 3HaUYeHUe CMrHasla 3a/jaHus B %. /luana3oH 3HayeHuil ¢pyHkuuu ot 0%
710 100%, Ho He MeHee 3HaueHusd GyHKUMU F15. JluckpetHoctb 0,5%

F17

yIIp. TOKOM

YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BKJ/IlOHYaeT HJIM OTKJ/II0YAdeT PEeXHUuM
OT'PaHHUY€HHA TOKA NJIN CTa6I/IJII/ISaLII/II/I TOKa.

3HavyeHHe Hagnuceh IlosicHeHue

PexxuMbl OTpaHUYEHHA  HJIHU CTa6I/IJII/IBaL[I/II/I

OTKJIIOYE€HBbI

TOKa
0 OTKJL

1 OI'paHHUYECHHE BrutoueH PEXHM OTPAaHHUYIEHHUA TOKA

2 cTabuimu3anus | BKiaoyeH pe)XXUM CTaOU/IN3alliy TOKA

F21

H. npegeu |

OnpepensieT MUHMMaJIbHOE 3HAY€HMe TOKA B Harpy3Ke B pexXMMe CTabU/IM3al MM TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F22

F22

B. ipege |

OnpejnesnsieT MaKCUMa/IbHOe 3HAaYeHUEe TOKA B Harpy3ke B peXXMMe OTpaHUYEHUs TOKa
WM CTAabWIM3alMUA TOKA. 3HauyeHHe QYHKIHUU HE MOXKET MPEeBbICUTb HOMHUHAJbHBIN
TOK PEryJsATOpa U HE MOXET ObITh MeHblIe 3HaueHus1 yHKuu F21

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

OnpepessieT BpeMsi OZJHOTO LIMKJIA PETyJIMPOBaHUs. /luana3oH 3Ha4ueHU GQyHKIMUH OT 1

F26 WKJI. per.
I p 10 10 cek c marom 1 cek
F27 | mwkmnpenen MuHuMasbHOE 3HaYeHHe CUTHasIa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
1P Z10 100%, Ho He 6oJsiee 3HaYeHus1 yHkuuu F28. luckpetnocts 0,5%
28 Bepx.npese MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%

710 100%, Ho He MeHee 3HaueHusd GyHKUMU F27. [luckpetHoctb 0,5%

dyuknuu F31-F88 aelicTBYIOT IpM pa3jesibHOM ynpasjieHud pasamu( pynknusa F0=1)

®yukuum F31-F48 peiicTBUTE/IbHBI AJIs1 KAHAJIA peryJiMpoBaHusa A

dyuknuu F31-F36 aeicTByOT pu ¢a3o0BOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa A( yukuusa F7=0)

BpeMH I[JTaBHOT'O0 BbIXOJlda HAINIPAMXEHHA Ha 3a,qa1—11—11;11?1 YPOBEHB. I[[I/IEII'IEBIBOH 3HAYEeHUH

k31 L. myck GA ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek

BpeMsa n1aBHOr0 CHWXKEHHUS HANpSHKeHWsA A0 MUHUMaJbHOTO 3HaveHUA. /luamasoH
F32 L. BBIKJI. GA N

3HayeHUM PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

OmnpepesisieT 3aKOH U3MEHEHUS BbIXOJHBIX HANPSKEHUSA U MOIIHOCTU B 3aBUCHMOCTHU

OT yHpaBJISIOIEro cUrHasa(mpu ycJ0BUU, UTO HaNpsHKEHUE CETH CUHYCOWJAAJIBHO, a
F34 | per.Beauy. A | Harpyska JMHeHHa)

3HayeHue Hagnuch ITosicHeHue

0 U BbiXo/lHOE HamNpsbKEHHE TMpPsSMO MNPONOPIMOHAJIBHO
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CUTHaJly yIpaBJieHUs
1 p BrixoHast MOLIHOCTD [IPSIMO NPONOPLHUOHAIBHO CUTHATY
yIpaBJIeHUs
F35 | mnpegen dA MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 pyuknuu F36. JuckpetrHocts 0,5%
F36 | B.npesiea dA MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F35. JuckpetrHoctb 0,5%
YnpaBieHne TOKOM Harpy3kd. OYHKLMA BKJAKOYAaeT WM OTKAKYAaeT pPeXUM
OTpaHHYeHHs TOKA WU CTabU/IM3allMK TOKa.
3HayeHHe Hagnuchb [TosicHeHue
F37 | ynp. TokoMm pA 0 OTKIL PexxuMbl OrpaHUYeHUs WM CTabWIM3alUM  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BKJIIOUeH peXuM OorpaHUYeHHUs TOKa
2 cTabuansauus | BkaoveH peXUM cTabU/IM3al My TOKa
F41 | u npeses I GA OnpefenseT MUHMMaJlbHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3alUu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIUU F42
OnpegensgeT MakCMMa/lbHOe 3HaYe€HUe TOKA B HAarpy3Ke B pe)XMMe OTpPaHUYeHUs TOKa
F42 | B.npepenl A | mam crabuausanuu Toka. 3HayeHHe QYHKIMM He MOXKeT NPEeBBICUTb HOMHHAJIbHBIN

TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHus1 QyHKuuu F41

dynkuuu F46-F48 ne

VCTBYKOT NIPH peryJIMpOBaHUsI METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJla peryJiupoBaHus A

OnpepnensieT BpeMsi OHOTO [[MKJIA peryJiupoBaHus. /luanasoH 3HaueHU QyHKIUU oT 1

F46 UKL per. A 1o 10 cek c marom 1 cex
F47 | . npesen hA MuyHMMa/bHOE 3HaUYeHUeE CUTHaJA 33/iaHus B %. [luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F48. luckpetrHocts 0,5%
F48 | B.npesen dA MakcuMasnibHOe 3HaUYeHUe cUTrHasia 331aHus B %. /luana3oH 3HaueHu pyHkunu ot 0%
Z0 100%, Ho He MeHee 3HaYeHUs yHkuuu F47. JuckpetHocTb 0,5%
dyuknuu F51-F68 pelicTBuTEe/IbHBI AJI1 KaHaJIA peryJupoBaHus B

®ynknuu F51-F56 aeiicTBYIOT ipu ¢a30BOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa B( ¢yuknusa F7=0)

BpeMH I[JTaBHOT'O0 BbIXOJla HAIIPAMXEHHA Ha 3aﬂaHHbIﬁ YPOBEHB. I[[I/IEII'IEBIBOH 3HAYEeHUH

F51 . mycK B ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
BpeMsa n1aBHOr0 CHWXKEHHUS HaANpHKeHWSA A0 MUHUMaJbHOTO 3HaveHHUA. /luanasoH
F52 1. BBIKJL. OB .
3HayeHUM PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUS BbIXOJHBIX HAMPSHKEHUSA U MOIIHOCTU B 3aBUCHMOCTHU
OT ympaBJisioulero curuaja(npyu ycaoBUM, YTO HANPSDKEHHWE CeTH CHUHYCOWJAIBHO, a
Harpyska JIMHerHa)
F54 | per. ey, bB 3HaueHHe Hagnuchb [TosicHeHue
0 U BbIXo/lHOE HamNpsbKEHWE TMpPSMO MPONOPIMOHAIBHO
CUTHAJy yOpaBJieHUs
1 p Bbixo/iHas MOIHOCTb NPSAMO MPONOPLMOHAIBHO CUTHATY
ynpaBJieHUs
MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F55 | H.npexpen B
710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F56. luckpetHocts 0,5%
F56 | B mpegen B MakcrMasibHOe 3HaYeHue CUrHaja 3aZaiud B %. [luanasoH 3HayeHUH GyHKLUU oT 0%
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F55. JuckpetrHocTb 0,5%
YnpaBieHue TOKOM Harpy3kd. @PyHKLIUA BKJIKYAEeT WM OTKJIKYAeT PeXUM
OTpaHWYEeHHs TOKA WU CTabUIM3alMU TOKa.
3HayeHHe Hagnucob [TosicHeHue
F57 | ynp. Tokom ¢B 0 OTKIL PexxuMbl OTrpaHWYeHHs WIH CTaOWJIHU3alUM  TOKa
OTKJIIOYEHBDI
1 orpaHuvyeHue | BkirodeH peXXrM orpaHUYeHUs TOKA
2 cTabuiusanus | BkaoyeH pexXuM cTabUIN3allui TOKA
F61 | u.npesenldB OmnpepesisieT MUHMMaJIbHOE 3HaYeHHE TOKA B Harpy3Ke B pexXHMe CTabWJIU3aluy TOKa.

3HayeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue pyHKunu F62
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F62

B. mpegen | B

OnpejnesnsieT MaKCUMa/IbHOE 3HAaYeHUE TOKA B Harpy3ke B peXXMMe OTpaHUYEHUs TOKa
WM CTAabWIM3alMUA TOKA. 3HaUyeHHe QYHKIHUU HE MOMKET MPEeBbICUTb HOMUHAJbHBIN
TOK PEryJsTOpa M HE MOXET ObITh MeHblIe 3HaueHus1 yHKuu F61

dynkuuu F66-F68 ne

VCTBYKOT NIPH peryJIMpoOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJia peryjupoBanus B

OnpepessieT BpeMsi OJHOTO LIMKJIA PEryJIMpOBaHUs. /luana3oH 3HaueHU GQyHKIHUH OT 1

F66 | muxn. per. §B 10 10 cek c marom 1 cek
F67 | w.mpesen B MuHMMasbHOE 3HaYeHHe CUTHaJA 3aJaHus B %. /luanasoH 3HavyeHud GyHKnuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 pyHkiuu F68. luckpetHocTh 0,5%
F68 B. pesien B MakcuMasibHOe 3HaUYeHUe CMrHasa 3a/jaHus B %. /luana3oH 3HayeHui ¢pyHkuuu ot 0%
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F67. JuckpetrHocTb 0,5%
dynkuuu F71-F88 peiicTBUTE/IbHBI AJI1 KaHAJIA peryjarupoBaHus C

®yukuuu F71-F76 aeicTBYIOT Ipu ¢a30BOM MeToJe AJis KaHas1a peryjupoBanusa C( pynkuusa F7=0)

F71

1. nyck ¢C

BpeMs miaBHOro BbIXOJ|a HaNpsDKEHUs] Ha 33/laHHbIM ypoBeHb. /lMana3oH 3HaYeHUH
¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek

F72

1. BBIKJI. $C

BpeMsi m1aBHOTO CHWKEHHs HAINpsHKEHUS 10 MUHUMa/IbHOrO 3HavyeHWs. /luamasoH
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

F74

per. Besind. ¢C

OnpefensieT 3aKOH M3MEHEHUST BbIXO/[HbIX HAMPSXKEHUSI U MOILIHOCTA B 3aBUCUMOCTHU
OT yIpaBJsAOLIEro curHaja(rnpu ycJOBHUM, UTO HANpPsDKeHHe CeTH CUHYCOWJAIBHO, a
Harpyska JIMHelHa)

3HavyeHue Hagnuch ITosicHeHue

BbixogHOE HampsokeHHe NPSAMO
CUTHAJIy yIpaBJeHus

0 U MpOoNoOpHorOHAJIbBHO

BbixoiHast MOIHOCTH MPSIMO MPONOPIUOHAIBHO CUTHATY
yHpaBJIeHHUsI

1 P

F75

H. ipeze ¢C

MuyHMMa/bHOE 3HaYeHHe CUTrHasa 33JaHud B %. /lnanasoH 3HadeHud GyHKuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 pyHkiuu F76. luckpetHocTs 0,5%

F76

B. npefea ¢C

MakcuMasibHOe 3HaUYeHUe CMrHasla 3a/jaHus B %. /luana3oH 3HayeHuil ¢pyHkuuu ot 0%
710 100%, Ho He MeHee 3HaueHusd GyHKUMU F75. [luckpetHoctb 0,5%

F77

yIp. TOKoM I

¢C

YHpaBIIEHI/Ie TOKOM HArpy3KH. qDYHKL[I/IFI BKJ/JIIOYa€T WJIM OTK/IKYadeT pPEXUM
OT'PaHHUYE€HHA TOKA NJIN CTa6I/IJII/ISaLII/II/I TOKA.

3HayeHHe Hagnuchb [TosicHeHue

PexxuMbl OTpaHUYEHHA  HJIHU CTa6I/IJII/IBaL[I/II/I

OTKJIIOYE€HBbI

TOKa

0 OTKJL

1 OI'paHHUYECHHE BrutoueH PEXHM OTPAaHHUYEHHUA TOKA

2 cTabuimn3anus | BkiaoyeH pe)XXuM CTaOUJ/IM3allMy TOKA

F81

H. npegen [ ¢C

OnpefenseT MUHMMaJlbHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3alUu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIuu F82

F82

B. mpejen I ¢C

OnpezesnsieT MakCHMaJlbHOe 3HaY€HHeE TOKAa B Harpy3ke B peKMMe OrpaHUYeHHs TOKa
WM CTabWJIM3alUM TOKAa. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJbHBIN
TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuu F81

dynkuuu F86-F88 ne

VCTBYKOT NIPH peryJIMpOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJia peryjupoBaHus C

OnpepnensieT BpeMsl OHOTO [[MKJIA pery/JinupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU OoT 1

F86 UKL per. ¢C
I per. ¢ 1o 10 cek c marom 1 cek
MuHMMasbHOEe 3HaYeHHe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F87 | H.mpegen ¢pC 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 yukiuu F88. luckpetrHocTs 0,5%
g8 B. pesiest bC MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
1P J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F87. JuckpetrHoctb 0,5%
®dyHKUMA BKJIWOYaeT WM OTK/IKYaeT TeCTUpPOBaHHE Ha Ha/M4yMe Harpysku H
BHYTpPEHHEeEe KOPOTKOe 3aMblKaHHE THPHUCTOPOB
KOHTPOJIb
Fo1 Har 3HayeHUe Hapgnuce [TosicHeHue
p 0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJIIOYeHa | 3auiuTa OTK/IKYeHa
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@yHKIMA BKJIKYAET WK OTKJ/IIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus pas”

3HayeHHe Hagnucob [TosicHeHue
F92 | KoHTpoJb das
0 BKJIIOUEHA 3aniuTa BKJKYeHa
1 OTKJIIDYEHA 3aniyTa OTKJKYeHa
@DyHKIMS BKJIOYAET WK OTKJIIOYAET 3al[UTY OT HECUMMETPUHM TOKOB Harpy3ku
3HayeHHe Hagnuchb [TosicHeHue
0 15% 3auuTa cpabaThIBaET NMPU HECUMMETPHUU TOKOB Ha 15%
F93 Bamura 1 25 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 25%
HECHM.
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 50%
4 OTKJII0YeHa 3anuTa OTKJI4YeHa
3anuch B IaMsATh 3aBOJICKUX HAaCTpoeK( 3Ha4eHUH 10 yMOJIYaHUIO)
3HaueHHUe Hagnuchb ITosicHeHue
0 HeT 3HaueHUsT BCeX MPOTPaMMHUpPyeMbIX (QYHKIUH He
H3MeHseTCs
Bce nporpaMMHupyeMble dyHKIIUU MNPUHUMAIOT
3aBOJICKME 3HaYeHUA. ITH 3HAYEHUS PAaBHBI:
OyHKLIMA 3aBojcKoe OyHKLIMA 3aBojcKoe
3HayeHue 3HayeHue
FO 0 F46 5 cek
F1 0 F47 0%
F2 1 F48 100%
F3 0 F51 5 cek
F4 1 F52 3 cek
F5 2 F54 0
F6 3 F55 0%
F7 0 F56 100%
F8 0 F57 1
F98 | 3aBoa. HacTp. F11 5 cek F61 0
F12 3 cek F62 IHOM
1 Ja F14 0 F66 5 cek
F15 0% F67 0%
F16 100% F68 100%
F17 1 F71 5 cek
F21 0 F72 3 cek
F22 IHOM F74 0
F26 5 cek F75 0%
F27 0% F76 100%
F28 100% F77 1
F31 5 cek F81 0
F32 3 cek F82 IHOM
F34 0 F86 5 cek
F35 0% F87 0%
F36 100% F88 100%
F37 1 F91 0
F41 0 F92 0
F42 IHOM F93 0
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8. UHAuMKanua JaHHBIX HA JUCILIEe
B Ta6inile 8.1 npuBeeHbl OTOOPaXkaeMble Ha JIMCIJIee JaHHbIE /s BCeX PEXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnuce “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunuuHa 3ajamliero curxHajia, Hanpumep, Usz=25%,

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

1-a cTpoka Koj ¢yHKIMU U ee cOKpalleHHOe Ha3BaHHUe, HallpUuMep,
[TporpammupoBaHue | F2 - curnan ynp.

2-s1 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE

1-s1 cTpoka BesiMunHa 3a/jatoliero curyaJja

2-1 cTpoka BesiMuMHa TOKOB Harpy3kd M TeMIlepaTypa pajuarTopa,
HanpuMep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.

OToGpakaeMble Ha JAuUCIJIee NMapaMeTpbl NMePUOJUYECKH MEHSITCS.
YTo6bl MpoCMaTpUBaTh TOJBKO OJWH BbIOPAaHHBIA MapaMeTp,
HanpuMep, Tp, HykHO HaxaTb KHonky “®”. Ilpu 3ToM B mpaBoM
BEpXHEM YIJy MNOSBUTCS Hajgnuch “"®”, 4yTo o3HayaeT QUKCALUIO
TeKyllero napamerpa. [lpu 3ToM Ha Auciiee OyAeT OTOOpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIM6KU 1 ee Ha3BaHUe

PaboTta

9. Bo3MOKHbIe HEMCIIPABHOCTH U CIIOCOGBI MX YCTPAaHEHUA
Bo3MokHbIe HEMCIIPABHOCTH M CIIOCOGBI UX yCTPaHEeHHUs NPUBeZieHbl B TabuLe 9.1

Tab6sinia 9.1 Bo3aMoKHbIe HEUCTPABHOCTH U CIOCOOBI X YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
WHAUKATOpE
Harpyska He noJJK/JII0YeHa UJIM KOPOTKOE 3aMbIKaHHWE BHYTPH TUPHUCTOPA.
Bo3mo)kHada NIpyu4vHa JencTBusa

Harpyska He mnogk/a4YeHa WK | Y6eauTbcs B paBUJIbHOM

MOJIK/JII0YEHA HEBEPHO NOJKJIYEHUH HArPy3KHU

HapymieHue koHTakTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TTPU HEOB6XOIUMOCTH
KOHTaKTHbIE MOBEPXHOCTH

Owl HET Harpy3KH WU 3aYMCTUTh, BUHTOBBIE COEJWHEHUS
K3 Ttupucropal NOATSAHYTh

O6pBIB MPOBO/IOB, OGPBIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTH MPOBOIOB

Harpys3KH Y Harpy3KH NyTeM “NPO3BOHKH”

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THUPUCTOP  MpH

TUpHUCTOPA OTKJIIOYEHHOM HaNpPSKEHUU CeTH.
Ecnu  Tupucrop “3BoHuUTCH’ -
YCTPOWCTBO HEUCIIPABHO

BHYTpeHHssl HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

YcTpoHCTBO He 0GHAPYKUBAET HANIPSKEHUE CETH

Bo3Mo:KHasg NIpuIvHaA JeucTBUsa
Hampsbkenue Ha peryngtop He | Y6eauThca B NOJKJIKYEHUH
Ow?2 HeT CUJIOBOM ceTu! | moJiaHo HanpsHKeHus, [IPaBUJIBHOCTH

MOAK/IYEHHUSs

CJIMIIKOM HU3KO€e HalpsKeHue Y6eauThcs, 4TO HANpsHKEHUE B CETH
6osbiie 190 B
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BHyTpeHHsisi HEUCIPABHOCTD

| OTIpaBUTH B pEMOHT

Bo BpeMs pa6oThl 6bL1 3apUKCHPOBAH NMPOBaJ HANpsHKEHUs MUTAHUSA

CHUCTEMBI yhpaBJIeHHUdA HNJIn

npoBas

CHUJIOBOTO HallpA>KeHHdA

AJINTEJIbHOCTBIO 6oJiee 2-X CEeKyHU. [[aaneI‘/'ILuee noBeJeHue peryjadropa

Ow3 Hannppﬂ(;:sgnﬂ' onpefenserca 3HadeHHeM o¢yHkuuu F3. Eciu F3=0, To ycTpolicTBO
' aBTOMaTHU4YeCKH Tmepeiger B pexum “l'oToBHOCTh”; ecau F3=1, To
peryJsaTop BoHAeT B pexuM ‘[0TOBHOCTB” moOC/je MOJauyv KOMaHbI
“Cton”
TemnepaTypa oxaaxjarulero paguatopa gocrurJa 80 C.
Bo3Mo:KHasg NIpuIvHaA JeucTBUsa
Heucnpasen BEHTHWJIITOD | Y6equThcs B HCIIPaBHOCTH
OXJIKAEHUS BEHTUJIATOpA
3acopeHbl BEHTUJSALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
0 YKaJIl03U »KaJ/II03U OT NbLJIM U Mycopa
g neperpesn!
PerysnsTop pa3MemeH B IJOXO | Y6eAUTbCs, YTO  TeMIlepaTypa
BEHTUJIMPYEMOM HWJM KApKOM | OKpY:Kalllero BO3/yxa He
MecTe npesbimaer 40 C.  YcTaHOBHUTH
peryiatop B Apyroe  MecTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHyTpeHHsS HEMCIPaBHOCTh OTnpaBUTh B pEMOHT
Harpyska He mnoAk/a4eHa WM | Y6eAUTbCS B IPABUJIbHOM
MOJIKJIDYEHA HEBEPHO MOJIKJIIOUEHUHN HAaTPY3KHU
HapyiiieHre KOHTaKTa [IpoBepUTH KOHTAKTHBIE
COoeJJMHEHUS; IPU HEOOXOJUMOCTH
KOHTAaKTHbIEe IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbBIE COeJIJUHEHUS
ow6 HeCUMMeTpHs NOATSHYTh
TOKOB! O6pbIB NMPOBOJIOB, 06pPbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTB NPOBO/IOB
Harpys3KH Y Harpy3KH NyTeM “NPO3BOHKH”
CubHBIN nucbananc | [loMmepyuTh cONpoOTUBIEHUS
CONPOTHUBJIEHHUU HAarpy3Ku Harpysok
CusibHBIN ucbasane a3 OTKJIIOYUTD 3aLUTY
BHyTpeHHAS HEMCNPaBHOCTb OTK/II0YUTD 3aIIUTY UIH
OTNPaBUTh B PEMOHT
KopoTkoe 3ambikaHWe Ha BbiXo/ie | [I[pO3BOHUTH BBIXO/ peryasaTopa Ha
peryJasTopa Ha/ituuve MexxPpa3HoTro KOPOTKOro
3aMbIKaHHWA ¥ 3aMbIKaHUSA Ha
3eMJI0
ow?7 KopoTkoe CiumkoM  6GoJibliMe MYCKOBbIe | YBeJUYbTe BpeMs IJIaBHOTO NyCKa,
m 3aMblKaHUe! TOKH YMEHbIIUTE BbIXOAHOE
HalnpsKeHWe, BKJIIOUUTE PeXXUM
OrpaHMYeHHUs TOKa
C6o#t HacTpoek cpabaThiBaHus K3 | CBgA3aThCs C NPOU3BOAUTEIEM
BHYTpeHHsIsl HEUCNIPABHOCTh OTnpaBUTh B PEMOHT
3HadeHUe TOKa HarpysKH | YMeHbLINUTh BBEIXOJAHOE
MpeBbIIaeT HOMHWHAJBHBIM TOK | HapsSXKeHUE PeryasaTopa;
ow10 Meperpyska peryJasTopa B TeyeHHe | BKJIKYUTh PEXUM OTPaHUYEHUS

AJIUTEJIbHOI'O BpEMEHH

TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3Ku

BHYTpeHHsIsl HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

Het omn6ok

PerysisiTop He BocnpHHHMMaeT KoMaHAay “Pa6ora”

Bo3MoxHas npu4yvHa

JeiicTBusa

Komanga “PaboTa” He mocTymaer
Ha peryJsiTop

npOBepI/ITb MOCTYIlJIEHHWE KOMAaH/bI
pa60Ta Ha KOHTAKTaX KJIEMMHHUKA
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yIpaBJIeHUS; y6eAUTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HesepHo 3alporpaMMHpOBaHa
éyuknua F1 - BbiGop cnocoba
10/1a44 KOMaH/ibl

[IpocMoTpeTh 3HaYeHUEe OGYHKIUHU
F1; npu He06X0AUMOCTU U3MEHUTH
ee 3Ha4YeHUe.

BHyTpeHHsisl HEUCIPABHOCTD

OTnpaBUTb B PEMOHT

HeT omin60ok

3HavyeHHUe CUTHaJIA 3a/laHUA HEe UBMEHAETCA UJIKM PABHO 0%

Bo3Mo>kHadg NIpU4MvHa JencTBusa
HeucnpaBHOCTb nenei | [IpoBepuTh 1[eJIOCTHOCTh U
yOpaBJieHUs1 WM UX HEBEPHOE | MPaBUJIbHOCTh MO/IKJIFOUEHUS

NOAKJIDYEHHE

1[enell ynpasJeHus

HeBepHO ycTaHOBJIEHO 3HAa4YeHHE
dyuknuu F2 - BbIGOp HMCTOYHHKA
3a/1al0lero CUrHaja

[IpocMoTpeTh 3HaueHHe (QYHKLUHU
F2; npu Heo6X0JUMOCTH U3MEHUTH
ee 3HAYEHHUe.

HEI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOT' O MNOTEHIOMETPA,
BHYTPEHHAA HEUCIIPABHOCTb

OTnpaBUTb B PEMOHT

HeT omin6ok

PeryisiTop mnepexoguT B pPEXUM
NPUCYTCTBYET U U3MEHSETCS, Harp
Hanpsh>KeHUsl HeT

“PaboTa”, cuUrHaa ynpaBJeHUs
y3Ka IMOJKJ/I0YeHa, HO Ha BbIXOJE

Bo3MoxKHas NpUYHvHa

JencrBusa

HewncnipaBHBI TUPUCTOPDI

[IpoBepuTh HCIPaBHOCTb
TUPUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

HeT omu60ok

Ha WHAWKATOPE HET Ha,armceﬁ, CBETOANOAbI HE TOPAT

Bo3MoxKHas NpUYHvHa

JencTBus

He nmnopgaHo BcmoMmoraresibHOe
nutaHue 220 B

[IpoBepuUTh HaJW4yMe HaNpsKeHUs
220B

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy paboTe peryaaTop TIePUOAUYECKH “3aBHUCcaeT’, JaHHble Ha

HWHAUKATOpe OOHOBJIIIOTCSI HECBOE

BpEeMEHHO, KOMaHJbl YIIpaBJIEHUA

BOCIPUHUMAKTCA C 3al103JaHHUEM UJIK HEBEPHO

Bo3MoKHasg NIpuIvHaA JeucTBUsa
BcnomorartesibHOe nuTtaHue | [IpoBeprTe ocuuIorpapom
COZIEPXKUT MHOTO noMex; | HaJIMYMe TOMeX U TMpPOBaJOB B
NepyuoAMYecKd B HEM BO3HUKAIOT | BCNIOMOraTeJbHOM  HalpsiKeHUU.
pOBaJIbI HanpsbkeHus | [logaTh BcmoMoraTeslbHOe NMUTAaHUE
BCJIe/ICTBHME BKJIIOYEHUS JPYroro | oT Apyrou JMHUU
o6opyaoBaHus (

3JIEKTpOJBUTraTesel, CBapOYHBIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy mopade HampspKeHUs] HA pery.

JIATOp HA Harpy3ke MNPHUCYTCTBYET

Hanpsi>KeHHUe, X0Ts KoMaH/ia “PaboTa” He MoJlaHa, PeTryJasSTOpP HAaXOIUTCS

B pexkuMe “I'oToBHOCTB”

Bo3MoxkKHas NpUIYHvHa

JencTBus

KopoTkoe 3aMblkaHWE BHYTPH
THUpHUCTOPA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YeH e
Harpysku

y6e,ﬂI/ITCH B IPaBUJIbBHOCTH
IMOAKJ/INYEHHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT
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10. TexHn4ecKoe 06CayKUBAHUE

10.1 TexHHuueckoe OOC/IYKMBaHUE peEryJsiTOpa MPOU3BOJUTCS He pexe OJHOr0o pasa B
IIeCTb MecslleB U BK/IKOYaeT B ceo:

A) KOHTpOJIb KpelJieHus peryasaTopa

B) KOHTpPOJIb 3/1IEKTPUYECKUX COeJUHEHUH, TOATS>KKa BUHTOBBIX COeIUHEHUH.

B) yzaaneHue nblau v rpasy;

[') KOHTPOJIb KCIIPAaBHOCTH BEHTHUJIATOPOB;

/1) KOHTpPOJIb TeMIIepaTypPHOTO peXHUMa peryJsaTopa.

11 MapkupoBKa peryjsaropa

11.1 Ha kakab1i peryJsaTop HaHOCATCS:
A) HasBaHUe peryJsaTopa;
B) o603HaueHuMe NUTAIOLLEr0 HANPSXKEHUS U YaCTOThI;
B) noTpeb6/isiemasi MOLHOCTb;
[') cTeneHb 3a1UTHI KOPIYCa;
/1) 3aBoAiCKOM HOMeED;
E) rog usrotoBJsieHusl.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa pery/iiTopa NIpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIH iepeBSAHHBIHN AILUK.
13 TpaHcnopTUpOBaHHE U XpaHEHUe

13.1 PerysnsaTop XpaHUTb B 3aKpbIThIX NOMELIEHUSIX B KAapTOHHBIX KOpPOOKaxX HWJIHU
JlepeBSIHHBIX SIIMKAX MPU CIeAYIOUUX YCIOBUSIX:

A) TeMnepaTypa okpy:karwiero Bosayxa -20..+55 C;

B) oTHOCHTeNbHAs BAAXXHOCTh Bo3/iyxa He 6oJsiee 80 % npu Temnepatype 35 C.

Bo3/iyx B moMeleHUH He JO/DKEeH COAEPKaThb IMbLIM, MAPOB KUCIOT U IeJIoUel, a TaKKe
ra3os, BbI3bIBAIOILUX KOPPO3HIO.

13.2 PerysiiTop B ymakoBKe TPaHCIOPTUPOBATb MpU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/yxa He 6oJiee 95 % npu TeMmnepatype 35 C.

13.3 TpaHcnopTupOoBaHHe [JONyCKaeTCcl BCEMHM BHUAAMHU 3aKpPbITOTO TPaHCIOPTA.
TpaHcnopTUpoBaHWe  aABUATPAHCIOPTOM  JO/DKHO  TMPOU3BOJUTBHCA B  OTAIJIMBAaeMbIX

repMeTNu3npPOBaAHHbLIX OTCEKAX.

14 KoMIL/IEKTHOCTb

ZVEL-3-R-RT .ot 1 .
PYKOBO/ICTBO MO 3KCIIYATALIAM .ecenvvereeeerneensueernneseneeens 1 wr.
| =60 1 (0] oy PP 1 wr.
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15 lF'apaHTHUliHBIE 06513aTE/ILCTBA

15.1 TapaHTUUIHBIN CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS NPOJaXKH, PU COOJIIOJAEHUU
N0JIb30BaTeJIeM yCJI0BHUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHMS, XPaHEHUA U MOHTaXa.

15.2 B ciy4ae BbIXOJla perysasaTopa U3 CTpPOsl B TedeHHe TapaHTHUHHOIO CpoKa MNpH
COOJIIOZIEHUN T0JIb30BaTe/leM YCJOBUM 3KCIUIyaTaldM, TPAHCIOPTHPOBAHUSA, XpaHEHUA U
MOHTaKa U3TOTOBUTEJIb 00513yeTCs OCYIeCTBUTD €ro 6eClJIaTHbIA PEMOHT WJIM 3aMeHy.

15.3 l'apaHTUiiHbIE 06513aTE/IbCTBA U3TOTOBUTEJISL HE JEUCTBYIOT:

o [Ipy MexaHMYeCKUX U MHBIX IOBPEXAEHUAX YCTPONCTBA 110 BUHE TOTPeOUTE .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTe/eM YCTPOHUCTBA CaMOCTOATEJNbHO U Yy
CTOPOHHUX OpraHU3al MM 6e3 coracoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLUHM YCTPOUCTBA.

e Ha o6opyzoBaHHe WU €Tr0 KOMILIEKTYIOLIME, KOTOpPble 3KCIIyaTHPOBAIMCh IPU HAapyLIeHU U
KayecTBa W MoLHOCTU 3Hepruu corsacHo TI'OCT 13109-97 Ha a3jieKTpocHabGXKeHUe, B
aBapUHHBIX YCJAOBUAX, UCOBITAJU yAapbl MOJIHUM, MOXAap WJIU Jpyrue 3KCTpeMaJbHble
yCJIOBHA.

15.4 PeMOHT ¥ cepBUC, B TOM 4YHUCJIe TAPAaHTUWHBIN OCYLIECTBJSETCS Ha MNpPeANpUSITHU
MU3TrOTOBUTEJIS.

15.5 B ciyyae He06XOAMMOCTH rapaHTUHHOIO U NOCTTAPaHTUWHOTO PEMOHTA NPOAYKIMHU
MOXHO 00pPaTUThCS N0 afpecy, YKa3aHHOMY calTe KOMIIaHUMU: www.zvezda-el.ru
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS
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PrucyHok Al CxeMa noJKJ/04YeHUs, HAarpy3Ka — pa30MKHYTbIA TPEYyTroJbHUK

33



"3Bezna InekTpoHnka” www.zvezda-el.ru

IIpunoxxenue b 'abapuTHbIE U IPHCOeJUHUTE/IbHBIE Pa3MepPbl
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Ta6siuna b1 F'abapuTHbIE U IPUCOEeAUHUTEbHbIE pa3MePbl, MM
Mogenb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-3-R-RT-100 100 174 | 120 | 458 | 415 300 14 Bosatel M8
ZVEL-3-R-RT-160 160 174 | 120 | 458 | 415 | 300 15 Bostel M8
ZVEL-3-R-RT-200 200 256 | 200 | 478 | 435 | 330 20 Bostel M8
ZVEL-3-R-RT-250 250 256 | 200 | 478 | 435 | 330 22 BosTel M8
ZVEL-3-R-RT-315 315 338 | 280 | 568 | 521 330 30 Bositet M10
ZVEL-3-R-RT-400 400 338 | 280 | 568 | 521 330 32 Bosatet M10
ZVEL-3-R-RT-500 500 338 | 280 | 568 | 521 330 35 Bosatet M10
ZVEL-3- R-RT -630 630 338 | 280 | 761 | 714 | 370 42 Bostel M10
ZVEL-3- R-RT -800 800 505 | 447 | 761 | 714 330 46 Boatel M10
ZVEL-3- R-RT -1000 1000 505 | 447 | 761 | 714 330 53 BosaTet M10
ZVEL-3- R-RT -1250 1250 620 | 562 | 761 | 714 330 53 BosaTet M10
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