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BBegeHue

HacTtosimne «PyKOBOACTBO MO 3KCIJIyaTallMh» IpeJHa3HauyeHbl [AJs O03HAaKOMJIEHUS
006CY>KUBAIOILETO MEPCOHAJA C YCTPOUCTBOM, MPUHILIUMIIOM AEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJlyaTalldd M OO6CAyKMBaHUA Tpex$asHOro THUPHUCTOPHOTO peryasaTopa
MOLIHOCTH, UMeHyeMoro Jazee no Tekcty “ZVEL-3-N”, “perynstop” unum “ycrpoiictBo”.

1. Ha3HayeHue

1.1 PerynsTop npeaHa3HayeH [Jis PeryJMpoBaHUsl MEpPeMEeHHOT0 HaIpsSKeHUs B CeTSX
220/380 B 50 I'm HA aKTUBHOW MU AKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOJlaMHU:

A) $a30BbIM, TO €CTh U3MEHEHUEM YTJIa 33/]eP>KKH OTIIUPAHUS CUJIOBBIX TUPHUCTOPOB;

B) MeTon0M npomnycka Nepyuo/ioB.

PerysnaTtop Hesb3sd HWCNOJb30BaTh [JIs 3JEKTPONMTAHUS MNPUOGOPOB, coAeprKaliux
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OGOpYJOBaHUA HeceT
NOTpebuTe b, a rapaHTUHHBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He JeCTBYIOT.

1.2 Harpy3ska K pery/iaTopy NoJKJr4aeTcs o cxeMe “3Be3/a” ¢ paboyeil HeUTpaJiblo.

1.3 PerysvpoBaHMe HanpsbKeHUs] HAa Harpyske OCyILeCTBJISA€TCS OJJHOBPEMEHHO 110 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 PeryssiTop MOXXeT NPUMEHSATbCS KaK JJisl PyYHOrO yInpaBJieHUs] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, [AJisl 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3UuCcTop Ha
nepejHell mnaHesnd 1mKada, TaK M [AUCTAaHLMOHHOIO yIHpaBJieHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

KoMaHay pa3pelienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Bbibop curHasa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHPOBAHUSL.

1.5 PerysiATOop sB/AsieTCA MHUKPONPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B 9HeProHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.6 PeryssaTop oTo6pa)kaeT Ha JUCIJiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMBbIX YCTABOK U KO/JIbI
OILIUOOK.

1.7 PerysnsTop uMeeT LIMPOKUN KOMIIJIEKC 3aIlUT U aBTOJUArHOCTHUKH, 06eCliedrBalOLUX
HaJiexkHoe PYHKIIMOHUPOBAaHKE YCTPOUCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS
0 BO3HHMKAIOIINX HEMCIIPABHOCTSAX U UX YIIpeX/eHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapaktepuctuku ZVEL-3-N

KosinuectBo ¢das 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpasJienue pazamMu CoBMecTHOe

Cxema IMMOAKJ/INYEHHUA HATPY3KHU

“3Be3/a“ c paboyel HEUTPaAIbIO

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUOI0B

BcrmomoraTtesbHOe NUTaHHe AJIAd CUCTEMbI

198-242 B 50Ty

ylpaBJeHus
MouHocTh NoTpe6/IeHUsl CUCTEMBI 20 BA
ylpaBJeHus
HoMuHAbHBIHA ToK HArpy3kH In 100, 160, 200, 250, 315, 400, 500, 630, 800,
1000,1250 A
Peryvpyroumn 3jieMeHT Tupucrtop
Tun cucteMsl yripaBJeHUs MukpomnpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIN
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIKU aHeJU
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHHUE

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

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

0..25 cexk

Nupaukanuda

Kuako-kpucraiimieckui MHAUMKATOP 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpamMmMmupyeMbix pese 220 B 5 A.
BbixoiHOM curHaJs: “Pabota”, “ABapus”,

“ToToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOJe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpy3ka AJIMTeJbHbBIM TOKOM

BJIEKTpOHHaH 3allluTa

3alura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAK/JIKOYEHHUA HAl'PY3KH

JJIeKTpOHHas, paboTaeT TOJbKO Nepes MyCKOM

3au_mTa: KOHTPOJIb UCIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAs1, paboTaeT TOJbKO Mepes MyCcKOM

3almuTa: HeCUMMeTPUS BbIXOIHBIX TOKOB(

JJIeKTpPOHHadA
0OPBIB UJIU NOBPEXKJEeHHEe Harpy3KHu)
[leperpy3o4yHasi cCmoco6HOCTh( AeUCTBYyIOLIEeE [=1,5Ia-10 cek, I=1,25 Iu - 30 cek, [=1,1 [u -
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHE) 1 MuH
[Topor cpabaTbIBaHUS 3Tl OT KOPOTKOT'O [>= 3l
3aMblKaHUs( aMIIMUTYHOE 3HaYeHHe)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 2% In
cTabuIM3al My TOKa
BpeMs cTabuM3auu IpU CKauKe
Hanps»KeHHUs CeTH WM Harpy3ku Ha 10% B 2.3 cek
peXXuMe CTabuJIU3aluU
CTeneHb 3alUILLEHHOCTH [P20
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OxaskeHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.45C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
N3ongauus
yHOpaBJSOUMAMA LEeNIMU
PexxuM paboThl Jnutenbssbly, [1B = 100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTUs 12 MecsLeB €O AHA NPOJAKHU

[ paboThl peryJjsTopa Heo6XoAMMO JBa HamnpspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPBI KOMMYTHUPYETCA Ha Harpy3Ky — OHO Ha3blBaeTCH CHUJIOBBIM HaNpSXKEHUEM; Jpyroe
HalpsPKeHUEe MCIOJIb3yeTcs [iJil MNUTAHUS CUCTEMbl YIpaBJeHUs1 - OHO Ha3bIBaeTCsd
BCrioMoraTesibHbIM. BcmomoraTtesibHoe HanpsixkeHue — 220 B 50 I,

2.2 PeryniaTop npeHa3HavyeH [/ 9KCIJIyaTalluy B CJelyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBO6€e30MacCHbIe TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

B) Temnepartypa okpyxatouiero Bosayxa ot 0 go +45 C;

B) BepxHUi Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHieHcaluu
BJIAry;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;

1) mecTto pacnosioxkeHus 7o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPyTrUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUU U YIAPOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA
3.1 BHyTpeHHee YCTPOMCTBO.
BHemHuM BU/ perysiTopa fpejcTaBjieH 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 Bupg peryasatopa ZVEL
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Ha sninneBo# nmaHesiM pa3MelaloTcs 3J1eMeHThl UHAUKALUU U yIIpaBJIeHU:
A) cBeToauof “PaboTa”;

B) cBeToauon “ABapus”

B) Tym6ep “PaboTa”;

[') ’KUAKO-KPUCTANLINYECKUN HHAMKATOP;

) xknonku “Ilp.”, “@”, ”>”, ”<” nig nporpaMMUpPOBaHUA U YIIpaBJIEeHUS;

E) pyyka BCTpOEHHOTr0 NepeMeHHOT0 Pe3UCTopa;

BHyTpH Kopmyca pa3MelanTcs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop ox/aKIeHUs;

B) msiaThl cUCTEMBbI yIipaBJIeHUS;

[') cuyioBbIe MIMHBI AJ151 TOAKIIOYEHHUs CUJIOBOT0 HAPSPKEHUS U Harpy3Ku
3) BEHTUISITOPBI OXJIaXKeHUs

Ha 6okxoBo¥ nmaHesn Kkada HaX0AUTCH KJieMMa 3a3eMJIEHHUSI.

B kauecTBe peryjupymoLiero 3jeMeHTa B YCTPOMCTBE UCNOJIb3YIOTCS TPU TUPUCTOPHBIX
MOAYJISl, KaXJbld M3 KOTOPBIX COAEPXXUT MO JABa TUPUCTOPA, COEJAUHEHHBIX MO BCTPEYHO-
napaJijiesibHOU cxeMe. Ha JiuieBoi maHes v pa3MeleHbl 3JIeMeHTbl MHAUKAIMU U yIPaBJIEHUS.

[IpoBoJa [/ MOAK/IIOUEHUS] MUTAKOILEr0 TPex$Pa3HOro HANPSKEHUS 3aBOJSATCSA B KOPILYC
CBepxy; NpoBo/a [/ MOAK/IYEHUS Lielled Harpy3KHy U YIIpaBJeHUs — CHU3Y.

.}]I/ILIeBaH IaHeJIb yIpaBJIEHUA COeAWHAETCAd C OCTaJIbHbIMHU 3JIEMEHTAMH PeryjdTopa
COeAUHUTEJIbHBIM KI'YTOM, KdK II0OKAa3aHO Ha pPUCYHKe 3.2

Pucynok 3.2 Perynsatop ZVEL ¢ BbiHECeHHOH NaHeJ bl yIIpaBJeHUs

JTO JaeT BO3MOXXHOCTb BbIHECTH NaHeJsb YNpaBJieHUs 3a INpejesbl peryjasTtopa U Npu
HEOOXOJMMOCTH YCTAaHOBUTb €e, HampuMep, Ha [JABepue BHeuHero Imkada. /JinHa
COeIMHUTEJILHOTO XKI'yTa — 1 MeTp.
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3.2 PexuMbI pabOThL

PerysisaTop B J11060i MOMEHT HaXOAMUTCSA B OJHOM U3 PEXHUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsaule 3.1.

Tab6sinna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yNpaBJieHUs] Ha CUJIOBble TUPUCTOPHI He
NOJIAl0TCS, BBIXOJHOE HaNpsDKeHWe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO  HeNpepblBHO 0XHUJAaeT KoMaH/Abl “Pab6ora” wam
“[IlporpaMMupoBaHue”, MpPU MOCTYIJIEHHUH KOTOPBbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHUs

“PaboTa”

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HAJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIME UMIYJIbChl, HA
Harpy3ke MPUCYTCTBYeT HampsbkeHWe. Ha MHAMKATOpe OoTOOpakaeTcs
TeKylllee 3HAaYyeHHWe CHUTHaJla 33/laHUsT U TOKM Harpys3ok. B ciydae
nosiBieHWsT KoMmaHZbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“T'oTOBHOCTB .

“ABapus”

B 3TOT pexuM pery/siTop mepexoiuT NMPU perucTpaluu KaKou-anu6o
aBapuMiHOM cuTyanuu. UMnysibcel ypaBjieHUs Ha CUJI0Bble TUPUCTOPBI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay “Paborta” mo
JIMKBUJIALIMM aBapuiHOM cuTyauuu. [locse perucrpanuu oTCyTCTBUS
aBapUMHON CHUTYallUu PEeryJsATOP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuM “PaboTta” nau “'oTOBHOCTB” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTyalM{ Y 3alIpOrPaMMHPOBaHHbIX HACTPOEK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y MOSCHSIOIAsg HaAIUCh

“IIporpammupoBaHue”

PexxuM mnpeaHasHauyeH /sl 33/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
apaMeTpOB U COXpPaHEHUsI UX B NaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
noZilayyd TMHUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYIed MOJIeJIU peryJsTopa).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHUM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mnepBol cTpoke HHAUWKATOpPA OTOOpakaeTcsi HOMep U Ha3BaHHUeE
Tekyled QYHKIUM, BO BTOPOU CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOSICHEHUE

3.3 OpraHbl ynipaBjeHud U UHAUKALUU

Tab6sinna 3.2 3ieMeHThI yIpaBJieHUsI U UHAUKALIMU PETYAsITOpa

OpraH ynpasyieHus wind | HasHayeHue

MHIUKAIUHU

Csetoauop “PaboTta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kugkokpucrtamnndyeckui | OToOpakaeT TeKylUe JaHHble, PpPeXHUM paboThbl, 3HAYEHUs

7
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WHMKATOP IPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHbIH pe3ucTOp | YnpaBJieHHUE BbIXOJHON MOLHOCTBIO B PYyYHOM peXKUMeE
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexnuMme

KHonka “IlIporp”

14 BXoJla/BbIX0/ja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BbIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B MNaMSAThb ee

Kromxa " 3HAYeHMUs
KHomnka “>" Jl1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI

3.4 HaznayeHue kjeMM kjaeMMHbIX kosoaok XT1, XT2, X1-X6 npuBesieHo B Tabaule 3.3.

KnemMHbIe kostoaku X1-X6 pa3MelaroTCA Ha IJ1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe KjJ1eMM KJIeMMHBIX KOJIOJOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMBbI
XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH
XT1 2 B J1a moAK/I04YeHUsI CETU
XT1 3 C JlJ1s1 noAK/II04eHUs ceTH
XT2 1 LA 51 coefiHEHUd C HArpy3KoH
XT2 2 LB Jlnsi coefHEHMS C HArPY3KOH
XT2 3 LC Jlnsi coefHEHMS C HArPY3KOH
X1 1 3B Hanpsixkenue 3 B 1 NOAK/IIOYEHUS BHEIIHETO
IIepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogayu aHasorosoro curdaza 0..10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp 1 Mo K/II0YEeHUA CpeJHEro BbIBO/Ia BHEIIHET O
IIepeMeHHOro pe3ucTopa
X1 5 AGND | O6mu# fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl
X1 6 Ay 14 moa4yy CUrHajia JYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND O61mui
X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-r0
NPOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIN KOHTAKT 1-ro nporpaMMHupyeMoro
peJie
X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
IpOrpaMMHUPYEMOTO peJie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJje
X4 5 po
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-I0 IpOrpaMMHUpPyeMOro
peJie
X4 v HP P3 HopMasibHO-pa3OMKHYTBIA KOHTAKT 3-TO
IIpOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJe
X4 8 p3
X4 9 H3 P3 ;I;)J}ljel\’laﬂbHO-BaMKHYTbII/I KOHTAKT 3-Iro NIporpaMMHpyeMoro
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X5 1 L Hanps»keHue ynpaBjieHust
X5 2 N HanpsikeHue ynpaBJieHUs
X6 1,2 N HeliTpanb s ilenei CMHXpOHU3al U1

3.5 logkaro4yeHye Harpys3KHu.

Harpyska mojk/io4aeTcss mo cxeme “3Be3zsa” ¢ paboyedl HEWTpasibio B COOTBETCTBHUM CO
CXeMaMHU U3 NIPUJI0KeHHus A.

[Ipy coefnHeHuM no cxeMe “3Be3/a” ¢ paboyeil HeUTpalbl0 MaKCUMaJbHble HaNpsKeHUs
Ha Harpy3o4HbIx conpoTuBaeHUsax Ra, Rb, Rc paBHbI pa3HbIM HanpsrkeHUsAM TpexdasHou ceTH(
HOMUHaJbHO 220 B).

IIpu BBIGOpEe Kabesisl M WIHH CjlAeAyeT y4ecTh, YTO NPH peryJupoBaHuy (pa3oBbIM
MeTO/J,0M, TOK B HEelTpa/ii MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0CO6eHHOCTh
cxeMbl “3Be3/1a” ¢ paboyel HEUTpaJIbIO.

[ paboThl Lienedl BHYTpPeHHeW CHHXPOHM3aLUU HeOOXOAMMO NOAKJIOUYUTHL HyJIeBOH
NpoBOJA K KOHTakTaM 1 uauM 2 paszbeMa X6. MakchMa/lbHOE Ce4YyeHUe MOAK/IIYaeMoro
NpOBOAHHUKA — 1,5 KB. MM.

3.7 Bbi6op cnocoba noja4yy KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, WM AUCTAHIUOHHO — MyTeM 3aMbIKaHUsS KJIeMM 6 U 7 KJIEMMHOU KoJIoAKH X1
Ha IJIaTe ynpaBJIeHUs.

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

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHS] OCYLeCTBJISETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

3.8 Bbi6op 3a/1a10111ero CUrHaJja
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WJIHU

JUCTAHIIMOHHO. MeCTHO MOXXHO yNIpaBJ/ATh:

A) xkHonmkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>” yBeJMYHMBAEeT 3HAUYeHHE
3a/Ia1011ero CUTHaJjia, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3ucTOpoM. HaxokjeHHe PUCKU DPYYKH IMepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KayecTBe VIPAaBJAWIIUX CUTHAJIO0B MOTYT
NPUMEHSAThCS:

A) ctanzapTHbIA aHasoroBbIM curHai 0..10 B;

B) crangapTHbIN aHa0roBbid curHad 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAJI0TOBbIH 4...20 MA.

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npujoxenve A) wu Tab6suned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajlaHusl oTobpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CcTabu/IM3alMU TOKA CUTHAJ 3a/laH1s 0ToOpaXkaeTcsl B aMmIepax, HanpuMmep [3=28 A.

3.9 HUcnoab3oBaHve GYHKIMY aBTOMATUYECKOI0 MOBTOPHOI'O BKJIKYEHUT

[loBegeHue peryJsisiTopa nocJjie npoBajia CUJIOBOTO UKW BCIOMOTATEeJbHOrO HaNpPsKeHUSs
ompeJesisieTcsli 3HaueHMeM QYHKIMU TMOBTOPHOro BKJIW4YeHUs F3, ycraHaB/inBaeMoro
nporpaMMHO( CM. yHKT 7).
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Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOe IMOBTOPHOe BKJIW4YeHUe. Eciu mpoBan
HanpsXKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jibllle IBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/JHOE HaNpsi>)KeHHe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmee
MHAMLUPYETCS cooblieHre 06 ouMbke. B TakoM MoJIoKeHUU PeryJissiTop 3a6JOKMPOBAaH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, moce
4yero peryJsiTop nepeijet B pexxuM “['oTOBHOCTB”.

[IpuMeHeHue GyHKIUM F3 npousitocTpupoBaHo HA pUCYHKe 3.3:

'}
HEHDH}KEHHE cetTn
- T
Komanga “Pabota”
- T
BeixogHoe Hanpsxenwe, F3=0
-
BeixogHoe HanpaxeHwne, F3=1
- T
Pucynok 3.3 [I[pumenenue pyHkuuu F3
3.10 Bri6o HKIWHA TPOrpaMMUPYEMBIX peJie

Ha «ksieMMHylo kosiogKy X4 1uIaThl yIOpaBJeHHS BbIBeJleHbl KOHTAaKThl Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTH oT 3HayeHu# ¢yukuui F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHAIM3aTOpa CJAeAY0LUX COObITUM:

A) Perynstop HaxoAuTcs B pexkuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PaboTa”;

B) Perynsitop HaxoauTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMHpyeMbIX peJie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.11 Bri6op crioco6a peryJMpoBaHus

BbIx0o/lHO€e HalpsKeHUe PeryyisTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
Y MpPOMyCcKOM nepuozioB. bosiee moapo6HO 06a cnocob6a paccMoTpeHbl HHXe. Bbibop cnocoba
peryJMpoBaHUs OCYyILeCTBJISIeTCA IporpaMMupoBaHueM GyHKIMU F7( cM. yHKT 7).

3.12 ®a30BbIM METO/I PETYIUPOBAHUSA
BbixoZiHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT HW3MEHEeHUsI BpeMeHHU 3aJlepXKKHU

oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBIXOJHOTO HAIpS?KEHHUsI MOKa3aHa Ha PUCYHKe
3.4:

10
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A UH

T3 13 13

PucyHok 3.4 BrixogHoe Hanpsi»keHue py $pa30BOM Criocobe peryaupoBaHUs

JlocToMHCTBa MeToAa:

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

B) noAxoAUT A1l peryJMpoBaHus TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHS
SIPKOCTU CBeYeHHd JIaMIl HaKa/IMBaHUS;

B) no3BoJisieT yMEHBUIUTD MYCKOBBIE TOKU;

HepocraTku MeToja:

A) BHOCUT rapMOHHYeCKH e UCKaKeHUs HalIpSKeHUs CeTH;

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

Pa6ounii nuk/a npu ¢pa3zoBoM peryJMpoBaHUM NPe/CTaB/IeH HUXKe Ha PUCYHKe 3.5:

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 3.5 Pabouuii quk/a npu ¢azoBoM MeTO/ie peryIMpPOBaHUSA

[locne mopayr koMmaHAbl “Pabota” B TeuyeHue BpeMeHM THycK BbIXOJHOE HaMpsKEHUE
IIJIaBHO YBeJIMYMBAETCS OT MHWHUMaJIbHOIO 3HaueHUs Min 0 3a/JaHHOTO YPOBHSA. ITOT y4acTOK
11
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Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpsKeHUE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B JMana3oHe MexJy 3HadeHHaAMHU Min v Max, a 3aTeM nocje nojayu
KoMaH/b! “CTon”, BBIXOJAHOE HalpsKeHUe MJIaBHO YMeHbIlaeTcsl B Te4eHHe BpeMeHU TBBIKJ 10
MUHUMAaJIbHOT'O YPOBHS( [IJIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06eCcTOYHMBAETCH.

3.12.1 [I1aBHBIX NYCK Y MJIABHOE BBIKJIKYEHHEe

[lpyuMeHeHUe QYHKUUK MJIaBHOTO NMyCKAa U BBIK/JIIOYEHUS MO3BOJISIOT MNPeSOTBPATUTH
CKAYKHU HaNpsiPKeHUsl CeTH, 00yCI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKXkKe
YMEHbIIUTh MYCKOBbIe TOKU. BpeMeHa M1aBHOr0 MycKa U BbIKJIOYEHUS 33Jjal0TCS B Ipejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.12.2 Bri60p peryiMpyeMoro BbIXOJHOI'0 IapaMeTpa

B kauecTBe perysjupyeMoro napaMeTpa MOXHO IPOrpaMMHO BbIOpaTh HanpskeHue U wiau
MoumHOCTb P. Eciu B KaudecTBe BBIXOJHOrO IMapaMeTpa BblOpaHo HampsbkeHue U, To
JleHCTByIOllee 3HA4YeHWe HalpsKeHWs Ha Harpyske NpsMO-NPONOPLUOHAJIBHO CUTHALY
3aZjaHusA( Ipu YCJOBUM, YTO HaNpPSHKEHHE CeTH CUHYCOMJAJIbHO, Harpys3Ka JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJisseMass B Harpyske, HeJMHENHO 3aBUCUT OT
3ajjawollero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BBbIXO/IHAsA MOILHOCTb IPU TeX e YCJOBUAX NPAMO NPONOPLMOHAJbHA CUTHANY 3aJaHUs. ITU
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNpsXKEHUS M MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHuA

Bb16paHHbIN BIXOAHOW NapaMeTp

Hanpsi:xenue, U Mo1HocTs, P

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

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

Pebix,% | 1 4 9 |16 2536|149 |64 |81 100 10)20|30]40|50[60]70]|80]90]100

BbI6Op peryimpyeMoro napameTpa OCylLleCTB/SETCA MyTeM MPOrpaMMHUPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.12.3 HWKHWM ¥ BepXHUM NIpeJieJibl peryJarupoBaHUsA

HuxHUN 1 BepXHUM NpeJiesibl peryJaMpoBaHUs COOTBETCTBYIOT 3Ha4eHUAM Min u Max Ha
pucyHKe pabodero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAa4eHUM I03BOJIIET YCTAaHOBUTb I'PaHULbI
JuanasoHa, B KOTOPOM OyJleT BeCTUCb peryJMpoBaHHE BbIXOJHOro mnapaMmeTpa. Ecau
YCTAaHOBUTb 3HayeHHe JJisd HWXKHero npegesna paBHbiM 0%, a gus BepxHero - 100%, To
peryjupoBaHve OyJAeT peasyM30BaHO BO BCeM Juala30He — OT HYJs A0 IOJIHOTO CETEBOro
Hanps>KeHUs.

JlvckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHue 3HAaYEeHUH HUXKHETO U BEPXHEro NpeJiesioB peryJupoBaHus i ¢a3oBoro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.12.4 PexX¥M OorpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHYeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTO6bI TOK Harpy3KH He NPeBbICUJI 3aJJaHHOe 3HayeHUe. [laHHas QyHKI KA N03BOJISET
TOYHO OTpPaHHWYMBAaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
usberaTb cpabaTbhlBaHUs 3allUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs

12
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BKJIIOYAETCS U OTKJ/IIOYAEeTCsl MPOorpaMMUpOBaHueM ycTaBku F17, a BeJlMYMHa MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.12.5 PexxyM cTabuaM3aluy TOKA

PerynsaTop MoXeT pab6oTaTb B pexuMe CTabWIM3alMM TOKa, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTHUYeCKHW H3MeHsIeT YyIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
TOKa — 2% OT HOMHHAJIbHOT'O TOKAa PeryssiTopa, BpeMs CTabW/M3alUX NPU CKauKe HarpysKu
WUJIU ceTeBOro HanpspkeHus Ha 10 % - 2.3 cek. CurHaza 3aZjlaHusi oToOpakaeTcsl B aMIlepax,
Hanpumep [3 =27 A. OyHKIMSA BKJIOYAETCA U OTKJIKYAETCs NIporpaMMHUpPOBaHMEM yCcTaBKU F17,
a BeJIMUMHA MMHUMAaJIbHOTO M MaKCHUMaJIbHOI'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.13 MeToz nponycka NepruoJioB

MouiHoCTB, BblJje/iieMasl B Harpy3ke, peryJupyeTcsd 3a c4eT U3MeHeHUs YHcJia 1epUuo/0B
CEeTeBOr0 HANpSKeHUsd, B Te4YyeHUe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOAHOTO
HaNps>KeHUs NpUBeJieHa Ha pUCyHKe 3.6

T
VU

PucyHok 3.6 BeixoZjHOe HanpsiKeHHe NP peryJIMpoBaHUU METO/I0M IIPOIyCKa epruo/0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHHUYEeCKHEe UCKA)KEHUS B CETh;

B) HeT noTpebJieHUs peaKTHBHOM MOILIHOCTH, cOS ¢ = 1 ( IpyM aKTUBHOM XapakTepe
HarpyskHu).

HepocraTku MeToja:

A) He NOAXOAWUT JJis peryJMpOBaHUsS TeMIepaTypbl MaJIOMHEPLUOHHBIX HArpy3ok U
YPOBHS IPKOCTH CBEYEHH s JIaMI HaKa/IMBaHUS;

B) He pekoMeHyeTcsl IPUMEHSATD J151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEHUSs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( pnkep-apdekT);

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

HpI/I HCIIOJIb30BAHUHU 3TOro MeTOoJa MOIIHOCTL, BblAeJideéMad B HArpy3ke, NpAMO-

NpONOpLMOHAJbHA BeJIMUMHE CUTHAJIA 3aJaHuS.
Pabouuii [UKJ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.7:

13
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A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -
PucyHok 3.7 Pabouuii UK/ IpU peryJiMpoBaHUU METO/0OM MPOMycKa eEPHUOI0B

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

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs HA JUCIJIee B IpolleHTaX, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHU LIMKJIa PeryJMpoBaHud
BpeMs 1uk/a peryJupoBaHUs MOXHO YCTaHOBUTb MNPOrpaMMHO B mpegesax oT 1 go 25

CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. MyHKT 7)

3.13.2 HuxxHYe ¥ BepXHUe IIpeJiesibl PeryJIUPOBaHUSA

Hv>xHUU U BepXHUM NpeJiesibl peryJIMpoOBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukiaa 3.6. 3aJjaHHe 3HAYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusi MpU PperyJMpoBaHUM MeTOJOM MPONyCKa IepHUOJI0B OCYLLeCTBJISETCA
nporpaMmMupoBanueM GyHkiun F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJseT 0,5%.

3.14 Bui6op THUIIA HATPY30K
PerynsiTop vMeeT BO3MOXXHOCTH BbIGOpA THIA HAarpy3Kd — aKTUBHOW WJIM aKTHUBHO-
WHAYKTUBHOU. BbI60Op OCylllecTBJsieTCsl MporpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

14
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[Ipu Boi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cnocobe ynpasyeHusi( F7=0) perysnarop caBuraet UMNyJibCbl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Ilepexojia 4Yepe3 HOJb CeTEBOr0 HaNpsKeHUs
onpejieJIeHHbIM 06pa3oM, YTOObl ONTUMHU3WPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
N0/ KJIIDYEHHUU HArpy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIEKTPOABUraTe U U T.N. Ec/IM ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 OOGMOTKY TpaHcdopMaTopa, TO yalle BCero TaKyl Harpy3kKy MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3ToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NpPU peryJUpoBaHUM MNponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS HAarpy3kud dYepes
TpaHcdopmaTop. B 3ToM ciyyae npu F8=1 perysndatop cHavaJja NJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsSDHKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, Iocje 4ero yke COOGCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPOINYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCcPOPMATOpPa, BCIJIECKA CETEBOTO HANpsXKeHUs,
CpabaTbIBaHUSA 3aIUTHI OT KOPOTKOI'O 3aMbIKaHUSI.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.

Perynsatop umeet cneyuanbayo G¢yHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOM 3Ha4eHMs paBHOro 1, Bce MoJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCH, @ HA UX MeCTO
3aMUChIBAIOTCS 3aBO/ICKUE 3HAYeHUS] GYHKLIUH.

3.16 3a1uThl
B perysisiTope peasin3oBaHbI CjeAyloLe BUbI 3a1UT:

A) 3amuTa OT KOPOTKOT'0 3aMbIKaHUS PeryJsTopa siBJAseTcs 3JIeKTPOHHOM. JJIeKTpPOHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKM MUKPOIMPOLLECCOPOM CUTHAIOB, NOCTYMAKLIAX
OT aTYMKOB TOKa. [Ipy npeBhIlIeHUM MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoUCXoUT CHATHE
YyIPaBJAAOLMX HUMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYMOILee
COOOIIEeHHE.

B) 3amuTa 0T Neperpysku THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOGHOCTH THUPHUCTOPOB NPH JJIUTENbHOM TMeperpy3ke TOKOM, MpPeBbIIIAILEM
HOMHHa/IbHOEe 3HAa4YeHHe TOKa peryastopa. MHUKpompoleccop HENpepbiBHO H3MepsieT TOKHU
HarpyskKy 4 HaKalJIuBaeT 3HaueHHe BpeMA-TOKOBOIO MHTerpaJjia U CpaBHUBAET ero € YCTaBKOMH,
IpU MpeBBIIIEHHH KOTOPON CHUMAET UMIYJIbChbl yIPaBJeHUs] ¢ TUPUCTOPOB U OTOGpakaeT Ha
JMcIlee coobiieHre. PaboTa pery/isiTopa 6JJ0KMpyeTCs Ha 3 MUHYTBI, 1OCJIe Yero OH NepexoauT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komanzja “Cromn”.

[leperpy3ouyHas cnoco6HocTb peryssaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3ammuTa OoT meperpeBa pajuaTopa o6GecrneyHhBaeTcsl BCTPOEHHbIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOPBbIA HENpepbIBHO ONpallMBaeTCcsd MHUKpompoueccopoM. [IpeaesbHas
TeMnepaTtypa pasauatopa - 80 C. Ilocne cpabaTbiBaHMA 3alMThl paboTa perysasaTopa
O6/JI0KMpyeTCcs [0 OXJaxAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAITOPbl OXJaXAEHUS M peryasaTop nepexofUT pexuM “T'oTOBHOCTH”, ecqyd mNojaHa
koMaHga “Cror”.

[) 3auuMTa OT HECUMMETPHUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3al[UTa MOMeET
ObITh BKJIIOYEHA WM OTKJKYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NMPU BbINMOJHEHUU CIEAYIOIUX YCIOBUH:

- cpesHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osabue 10% HOMHUHAJIBHOTO
TOoKa | HOM perysaTopa;
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- OJIUH WJIK 60Jiee TOKOB Harpysku oTJindaeTcs oT Icp 6osiee yeM Ha 15%, 25%, 35% wiu
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU F93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BBIXOJHBIX TOKOB MOXET ObITb 00yC/I0BJIeHA OBPEXAEHUSAMU B Harpyske,
HanpuMep, neperopanueM TIHoB, 06pbIBOM HAarpy304HbIX MPOBO/IOB U T.II.

/1) KoHTposib NOAK/IOYEHUS HArpy3KM U TEeCTUPOBAHUE THUPUCTOPOB HAa BHYTpPEeHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexrMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BKJIIOUEHA UJIU OTKJIIOUEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HaNpsDKEHUS CUJIOBOM CETH OCYIIECTBJISIETCA 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTbhiBaeT B CAydyae OTCYTCTBUS OJHOM WJIM HECKOJbKMX $a3 WM B Cjlydae X
“cnunaHuna”. 3almyUTa MOXeT ObITh BKJIYEHA WM OTKJIOYeHa MyTeM MNpOorpaMMHUPOBaHUSA
¢yuknuu FO2( cMm. nyHKT 7).

3.17 HacTpoHku

B perysisaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) H3MeHeHHe mnopora cpabaTbiBaHUs 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. HW3HavasbHO Ha
NpeANpUSATUN U3TOTOBUTEJIE YCTAaHOBJIEH OPOT cpabaThIBaHUSA M0 aMIIMTY/e oKoJio 3*IH, rae
[H - HOMUHaA/JILHBIN TOK pery/sTopa. B 3ToMm ke JieBOM BepxXHeM YIJy IJIaThl UMEKTCH [IBE
KOHTpoJibHble TOoukU “K3”. HampsixkeHue, uaMepeHHOe MeXJAy 3THMH TOYKAMH, ONpeJesiseT
yCTaBKy cpabaTbiBaHUs 3au[UThl 0 K3. O6bIYHO 3TO HanpsKeHUe COCTaBJsgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXHO I3TO HaNpsKeHUe
YMEHbUIUTb, [IJI1 Yero rojJ0BKy peryJIMpoBOYHOro pe3nctopa R3 Hy»KHO noBopayuBaTh NIPOTHUB
4acoBOW CTpeJiKe, AJis1 3arpybJieHUss — HAo60poT HampspkeHue ycTaBkd K3 yBeqU4uTbh U
NOBOpA4YMBaTh royioBKYy R3 1o yacoBou cTpesike.

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

- IPYU HaNpSDKEHUE YCTaBKU Bhille 2,5 B 3amydTa MoXKeT ObITh NOJIHOCThIO BhIBEJIeHA U He
cpabaThIBaTh BOOOIIE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHMCTBYIOIIEM TOKE,
M3MEPEHHOM KJiellaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTblBaeT MO aMIUIUTYAHOMY(
MTHOBEHHOMY) 3HAUE€HUIO TOKA, a He JIeHCTBYWOIEMY. ITO yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe ToKa( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoXeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl - BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TIpeJie/lbHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npeaycMaTpyUBaeT cpabaTbiBaHUe 3alUThI [/ HENPEBBIIIEHUS 3TOTO0 NPeAe/bHO-A0MyCTUMOT0
3HaYeHUs. B 3TOM c/ydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM FapaHTUHHOM
00CY>KUBaHUU.

b) IlokaszaHus JaTYMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (AKTHYECKH,
pacxosaTcs ¢ JAaHHBIMU, OTOOpaXkaeMbIMU Ha JJUCIlJIEe, MOXKHO MPOU3BECTH UX MOACTPOMKY. [s
NO/CTPOMKU MOKAa3aHUM AATYMKOB TOKA CIYKaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL AS5. Pe3uctop R35 oTBeuaer 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IlpyHuMas pelieHUs1 0 HEOOXOAUMOCTU HACTPOUKH MOKa3aHUM AATYMKOB TOKa CJIEAyeT
MMeTb B BUAY cieaytoliue GaKTophI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHYl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTopa, OKa3aHUA
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JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCIPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- JUIS HW3MepeHHs TOKa HYXXHO HCIOJIb30BaTh KJeELlHd, CIOCOOHble U3MepATh
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKEe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OoT HOMHHAJILHOTO TOKA PeryJsaTopa;

- HeBepHasl HAacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JIN6O HAOOOPOT OTCYTCTBHE UJIM CIUILIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOJZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MHMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
00CTY>KUBaHUU.

[Ipy mnpoBeseHUH onepanydil MNOACTPOMKHA INOKa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUpyeMyto BeJJMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJ Y yrnpaBJeHUsl.

4. Tpe6oBaHMs 6€30NACHOCTH.

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

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCAd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOX0IUMO OTKJ/IOYUTh PETYJATOP U NOJAK/II0YaeMble yCTPOUCTBA OT CETH.

4.3 He ponyckaeTcs nomnajZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acTh
mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJsATOPa B arpeCcCUBHBIX Cpejax C CoJep:KaHHeM B
aTMocdepe KUCJIOT, Liei04el, Macesa U T. 1.

4.4 TlogkaroueHUe, peryJupoBKa M TeXHHYeCKOe OOCay>KHMBaHHE perysasaTopa AOJIKHbI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIelMaJMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBO/CTBO IO 3KCIJIyaTalHH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HEO00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJIyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTe e ».

4.6 Jlns1 3a1UThI 06CAy>KHMBAIOILET0 IIepCOHA/Ia PEryAsTOP JO0JXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCIIOJIb30BaH KAaK Pa3beJUHUTEJb I[eNU UJIU U30JHpYIolee
YCTPOUCTBO.
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4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeAcTaB/iseT ONacHOCTb JJs
IlepcoHaJia UJiu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He nonyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HArpy3KoM, MOJK/JI0YEeHHON K
BBIXO/Y.

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljeseHHeM Temsa. [y mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpallleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJIUBATh PETYJASTOP Ha HETOPIOYYIO TIOBEPXHOCTh;

B) HefoMmycTUMO yCTaHABJUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIlepaTypoOr OKpPY>Karolllel cpesibl;

B) npu ycTaHOBKe HE06X04MMO obecrnieduTb He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsTopa.

5. MoHTaxx Ha 06G'beKTe.
5.1 CiefyeT yCTaHOBUTD PETyJIATOP Ha LUTAaTHOE MeCTO U Ha/leKHO 3aKpPeNUTh ero.
5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, PeJlHAa3HAUYEHHbIE COeJMHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.

5.3 CeyeHne CUIOBBIX IPOBO/JOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KH.

5.4 llenu aad mojayd CUTHAJNOB YIpaBJieHUS CJeAyeT BbINOJHATbL BUTBIMM MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOeCHeYUTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcsd WX KOHIbl THIATeJbHO 3aYUCTUTb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIE HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MIPOBO/IAMHU, CO3Jal0IIMMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

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

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHAAPTHBIN
WCIPaBHbIA HHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH MOJKJOYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BT;
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be3 mnoAK/JIOYEHHOM HArpy3kd HEBO3MOXXHO CJieJlaTh BBIBOJ O MpPaBWIbHOW WU
HelpaBUJIbHOW paboTe peryJsTopa.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHS BHEUIHUX Lielled NUTaHUA W yIpaBJeHHd,
3a3eMJIeHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHSI HA BBIXO/IE;

B) mnojaTh HanpskeHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJMUO/bl Ha NlepeJHel NaHeau
KOpITyca J0JKHbI KPaTKOBPEMEHHO 3aropeThCs M MOTacHyTh, Ha AUCIIee B TedeHHe 10 cekyH[
Jl0/KHA 0TOGPa3UThbCS HAANUCh TEKyIled MOoJesu peryssiTopa U BKJIIOYAITCS BEHTH/ISATOPHI
ox/NaxJaeHud. [lajee Ha Juclyee 0TOOPasUTbCA HaANWChb “‘['OTOBHOCTBH” M TeKyllee 3HaYeHUe
CUrHaJjia 3ajaHusi( HampspKeHUs WM MolHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHUPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsITOp HMeeT HaCTPOMKU: Mojavya KomaHJbl “Pabora”
OCYIeCTBJISIETCSI MECTHO TyMOJIEpOM C JINI|eBOM NaHeJIM, BbIXOJHOE HaNpPs)KeHHe peryJupyeTcs
$a30BbIM METOJ0OM, CHUTHaJ/I 33JlaHUSl TOJAeTCS BCTPOEHHBIM IepeMEeHHbIM pPe3UCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHHe “Bka” M NPOKpyTUTE PYy4YKy IepeMeHHOTro
pe3ucTtopa OT OJHOr0 KpaWHero IOJIOKeHUs [0 Jpyroro. Y6ejuTecb NpU 3TOM, UYTO Ha
NOJK/IIOYEeHHONW Harpy3ke( JlamMnax HaKaJIMBAaHHWs) W3MeHsIeTCsl HaNpsbKeHWe B Ipejesax OT
HYJIS1 10 TIOJIHOTO CETEBOrO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYE€HUN YCTAaBOK OCYIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. UYTOObl BOWTH B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

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

7.2 Be160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue” 0CyIIeCTBIISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUH, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHONKH “>" 1 “<”,
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Jisi Toro, 4TOOGbBl COXpPAaHUTH BbIOpAHHOe 3HAueHUEe QYHKIMU, HYXKHO KPATKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AucCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMHUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHJUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKyLled QYHKIUH U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCUE3HET, 2 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJJUThCs, IOBTOPHO MPOCMOTpPEB 3HaueHHe PYHKIHUH, AJS1 Yero OonsThb HYXKHO
HaXKaTb KHOMKY “@”.

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

Ta6snna 7.1 [IporpaMmMmupyeMblie GYHKIIUU

PdyH- Hagnuceh Ha Onucanue
KIUsl | MHAUKaTOpe

dynkuum F1-F8 aBiasi0Tca o61MMHM 4/ BCeX PeXHMMOB

OmnpepnensieT cmocob6 ymnpaBJjeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeECTHO WJIH

JUCTaHIIMOHHO
3HaueHue Hagnuceh [TosicneHue
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
0 TyMmb6.1ep « » PR
TyMOJepa “PaboTa” B mosiokeHue “Bka
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHUs KJIEMM
1 JUCTAaHIIMOHHO

6 1 7 k1eMMHOU KoJ10JiKU X1 MJIaThl yIpaBJeHUs

OHpeﬂeJIHET CHUT'HaJl ylIpaBJIEHUA BbIXOAHbLIM HANIPAXXEHHUEM

3HavyeHue Hagnuch IlosicHeHue
“ ”

Curnan 3aJlaHUAd U3MEHAETCA HaXXaTHeM KHOIIOK > U

“«_n

<
0 KHOIIKH “«on
Haxatue “>” yBesiMurMBaeT BbIXOHOE HANPSHKEHUE

“«_n

HaxkaTue “< YMEHbIIAET BbIXOAHOE HAlIpAXKEHHEe

CurHan 3aZlaHUs U3MEHAeTCs IOBOPOTOM DPYYKH
IIEPEMEHHOr0 Pe3HCTOpPa, Pa3MeIeHHOr0 Ha JIMLEeBOU
1 BCTP.PE3UCTOP | MaHEJHU. [Tosio>keHUE “Mun” COOTBETCTBYET
MHHHUMaJIbHOM BeJIMYMHE 33JlaHud, IoJioxKeHue “Makc”
- MaKCMMaJIbHOY BeJIMYMHe 3aJJlaHHUS.

F2 CUTHaJ ymp.

CurHan 3alaHUA NoJaeTCAd BHEIIHHUM HaIlpAXEHHEM 0-

2 0.10B 10B
3 0.20 MA CurHaJ 3ailaHud nojiaeTcsd TOKOM ynpanJjeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZjlaHus MNOJAETCd BHEIIHHWM IlepeMeHHbIM
5 pHet. pPEe3UCTOPOM. PekomeHayemoe 3HauYeHUe
pesucTtop

CONpoTUBJIeHHUS 3TOro peaucropa 1..10 kOm

OnpenessieT MoOBeJieHUE PETYJISATOPA MOC/Ie MPONAXKK HAMPSDKEHUST CUJIOBOW CETH WJIH
BCIIOMOTaTeJIbHOTO HaNpsKeHUs B pexkuMe “PadoTa”

3HaueHHe Hapnuce [TosicHeHue

Ecnu mpoBan HanpspkeHUs JIMJIC MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWEe CKAauykoM BO3BpallaeTcsd Ha
F3 aBT.BKJI 0 BKJIOYEHO | MPEXHUH YPOBEHb.

Ecnu mpoBas HampspkeHusi Jiauics GoJsiee 2 cek -
MPOUCXO/IUT AaBTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHUE.

Ecnu mpoBan HanpspkeHUs JIIMJIC MeHee 2 CeK —
1 OTKJIIOYEHO | BBIXOJHOE HaINpshKEHWE CKAavyKoM BO3BpallaeTcs Ha
MpPEXHUH YPOBEHb.
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Eciv npoBan HampsbkeHUs AJWjcsad 6osiee 2 CeK —
aBTOMAaTHYECKUU IMepe3anycK He MPOUCXOJMUT; YTO6BI
nepedTH B pexxuM “PaboTa” HY)KHO NOAATb KOMaHAY
“Cton”, mocJie 4ero noJiaTb BHOBb KoMaHay “Pa6oTta”

OnpefesisieT ycj0BHe cpabaThlBaHUS 1-ro MPOrpaMMUPYEMOro peJjie
3HaueHHe Hapnucek [TosicHeHue
0 OTKJII0YeHO | Pesie HeakTHMBHO BO BCeX pekMMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEPEXOIE B PEKUM
F4 1-e pene I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpejgensieT yca0BHe cpabaThIBaHUs 2-TO IPOrPAMMHUPYEMOTO peJie
3HaueHUe Hapnucek [TosicHeHue
0 OTKJIIOYeHO | Pesie HeakTHMBHO BO BCeX pekMMax paboThl
1 CUTHAaJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEePEXOIE B PEKUM
F5 2-e pesne I'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEXKUM
ABAPHUA “ABapwus”
OnpegensieT yca0BUe cpabaTbhiBaHUs 3-r0 MPOrPaMMHUPYEMOTO peJie
3HaueHHe Hapnucek [TosicHeHuUe
0 OTKJIIOYeHO | Pesle HeakKTHMBHO BO BCeX peKMMax paboThl
1 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F6 3-e pesne 'OTOB “ToToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEePEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
ABAPHUA “ABapus”
OnpepenisieT MeTO/, peryJIMpPOBaHUs BbIXOAHOTO HANPSAKEHUS
3HavyeHue Hapgnuce [TosicHeHue
F7 METOJ, per. " =
0 ¢$a3oBbIi ®a30BbIY MeTO/] pEryJIMpPOBaHUs
1 np.nepuoj; | MeToj peryjinpoBaHus NPONYCKOM NEPUOJOB
3aj/laeTcs XapaKTep Harpy3Ky — aKTUBHAsl UM aKTUBHO-UHAYKTHBHAs.
3HavyeHue Hapgnuce [TosicHeHue
0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
F8 HArpy3Ka 1 aKTUBHO-UH/I. | aKTUBHO-UH/JYKTUBHas. PeKoMeH/lyeTcsl HCIOJIb30BaTh
JU1s1 Harpysku ¢ cos ¢u<0,8 nmpu ¢da3oBoM yrnpaBaeHUHU(
F7=0) w pana Harpy3ky, T[OAKJIYEHHOW depe3
TpaHcpopmaTop, mpH yIpaBJeHUW MNPOMYCKOM
nepuojioB( F7=1)
®yuknuu F11-F22 neiicTBYOT pu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yukuusa F7=0)
F11 IABH. VK BpeMs MyaBHOTO BbIXOJAa HaNpPsDKEHUs HA 33/laHHBIA ypoBeHb. /[Mana3oH 3HaueHUUH
1y dyuknuu ot 0 mo 25 cek c marom 0,1 cek
F12 T BpeMs M/JIaBHOrO CHWKEHHUS HAaNpsSHKeHHWS [0 MUHUMaJbHOTO 3HavyeHHUd. /luama3oH
' " | 3HaueHu#t dyHkuuu ot 0 0 25 cek c miarom 0,1 cek
OnpenesisieT 3aKOH U3MEHEHHUS BbIXOJHbBIX HANPSDKEHUSI U MOIIHOCTU B 3aBUCHMOCTHU
OT YNpaBJSALIEro cUrHaja(mpyu yCJA0BUH, YTO HANpsDKEHUE CETH CHHYCOUJAAJIBHO, a
Harpyska JIMHeHHa
F14 | per.BesuynHa o )
3HaueHUe Hagnuch [TosicHeHue
0 U Bbixo/lHOe HampspKeHWE MpPsIMO MNPONOPIUOHANBHO
CHTHaJy ynpaBJieHUs
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BbIXo/iHast MOIIHOCTb NMPSIMO NPONOPIMOHAIBHO CUTHATY
ynpaBJieHUs]

1 P

MuHMMabHOE 3HaUYeHUe CUTHasa 3aJaHus B %. /luanaszoHn 3HayeHUd QyHKuuu ot 0%

F15 | mwis.npenen Z10 100%, Ho He GoJsiee 3HaueHus1 ¢yHKIUU F16. IuckpetHocTts 0,5%
F16 | Bepx. mpeen MaxkcuMasbHOe 3HaueHue CUrHaja 3afaiud B %. [luanasoH 3HayeHU ¢yHKUuU oT 0%
110 100%, Ho He MeHee 3HaueHUus yHKUM F15. [luckpetrHocts 0,5%
YnpaBieHne TOKOM Harpy3kud. @DyHKLUMSA BKJIKOYAaeT WU OTKAIYAeT peXuM
OrpaHUyYeHusl TOKa WM CTabUIM3aLMHU TOKa.
3HavyeHue Hagnucek [TosicHeHue
F17 yIp. TOKOM 0 OTKIL PexXMMBI  OrpaHHYeHMs WM CTAaOWIM3aLUMM  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BkJiloueH peKUM OorpaHUYeHHUs TOKA
2 cTabuarsanus | BkaveH peXXMM cTabU/IM3al MU TOKa
F21 u. ipeen | OnpepensieT MMHUMaJ/IbHOE 3HaYeHHe TOKA B Harpy3Ke B peKMMe CTaOW/IM3alyy TOKa.
3HaueHue QYHKIIUU HE MOXKET NPEBbICUTh 3HaYeHHue PyHKIuu F22
OnpefensieT MakCMMaJlbHOe 3HaYeHHe TOKa B Harpyske B pe;KMMe OTpaHHUYeHUs1 TOKa
F22 B. ipege | WM CTabuIM3alMU TOKa. 3HayeHUe QYHKLHUU He MOKeT NPeBbICUTb HOMHUHaJbHbIU

TOK PEryJIsiTOPA U HE MOXKET ObITh MeHbllle 3HaYeHus1 QyHKIuU F21

dyukuuu F26-F28 aeliCTBYIOT IpHU peryJiMpoBaHUA MeTO40M nponycka nepuogoB( ynknusa F7=1)

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

F26 HKJI. per.
I p 10 25 cek c marom 1 cek
MuHHUMabHOE 3HaUYeHHe CUTHasa 3aJaHus B %. /luanazoHn 3HayeHUd pyHKuuu ot 0%
F27 | HwxH.mpeaen 0 0
Z1o 100%, Ho He GoJsiee 3HaueHus1 ¢yHKIUU F28. uckpetHocTts 0,5%
MakcumasibHOe 3HaueHHe curHaJja 3ajaHus B %. /lnana3oH 3HayeHud pyHkunu ot 0%
F28 Bepx.npeje o o
J1o 100%, Ho He MeHee 3HaueHUus yHKIUU F27. luckpetHocts 0,5%
OyHKIMA BKJIIOYAeT WM OTKJIKYaeT TeCTUPOBaHUME Ha HaJU4yue Harpyskud Hu
BHYTpEeHHee KOPOTKOe 3aMblKaHHe TUPUCTOPOB
KOHTpPOJIb
FI1 Har 3HayeHUe Hapgnucek [losicHeHue
p- 0 BKJIIOYEHa 3anjuTa BKIOYEHa
1 OTKJ/IFOYEHA 3almuTa OTK/IYeHa
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
3HaueHHe Hagnuce [logcHeHnue
F92 | KoHTpoJb pa3 A
0 BKJIIOYEHA 3amuTa BKJIOYEHa
1 OTKJII0YEHa | 3aluTa OTKJII4YeHa
QyHKIMSA BKIKYAET WM OTKIKYAET 3alIUTY OT HECUMMETPHUU TOKOB Harpy3Ku
3HaueHHe Hagnucek [TosicHeHue
0 15% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%
3amuTa 0 0
F93 HeCHM 1 25% 3amuTa cpabaThIiBaeT NPH HECUMMETPHUH TOKOB Ha 25%
' 2 35% 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 35%
3 50 % 3aimuTa cpabaThlBaeT NPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIFOYEHA 3amuTa OTK/IYeHa
3anuch B NaMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUU 10 YMOJYaHUIO)
3HavyeHue Hagnuch ITosicHeHue
0 HeT 3HaueHUs Bcex NpOTrpaMMUpyeMbiXx GYHKIUA He
U3MeHsIeTcs
Bce nporpaMMHUpyeMble byHKIIMU NPUHUMAKT
3aBO/ICKHe 3HAaYeHHsl. ITU 3HaYEeHUs PABHbI:
F98 | 3aBoj. HacTp.
1 a OyHk1Ma 3aBojckoe OyHk1Ma 3aBojckoe
A 3Ha4YeHue 3Ha4YeHue
F1 0 F14 0
F2 1 F15 0%
F3 0 F16 100%
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F4 1 F17 1
F5 2 F22 IHOM
F6 3 F26 5 cek
F7 0 F27 0%
F8 0 F28 100%
F11 5 cek FI1 0
F12 3 cex F92 0
F14 0 F93 0

8. UHAnKanua AaHHbIX HA AUCILIee

B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIEE JaHHbIE /1151 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JAHHBIE

1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnyuHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A.
1-a cTpoka Koj yHKIMU U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE
1-51 cTpoka BesiMuKHa 3a/1a10111ero CUrHaJIa
2-9 cTpoka BesunuyrvHa TokoB mo ¢asam A, B, C u TeMmnepaTypa
paauaTopa, HanpuMmep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
WuauuupyeMble Ha JucIlJiee NapaMeTpbl NepUOAUYECKH MEHSIOTCS.

PaGoTa YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIM6OKU 1 ee Ha3BaHUEe

9. Bo3MOKHble HEUCIIPABHOCTH U CIIOCOGHI UX YCTPAaHEHUA

Bo3MokHbI€e HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6JII/ILle 9.1

Tab6uuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Haanuce Ha IlosicHeHue
N Ommo6kKu A

WHJMKaTope

Harpyska He noAkJ/04YeHa UM KOPOTKOe 3aMblKaHUE BHYTPU TUPUCTOPA.

Bo3MoxHasA npu4MHaA JdencTtBus
Harpyska He mOAKJYeHa WIH | YO6eauTbCs B MpPaBUJIbHOM
NOJIKJI0YEeHa HEBEPHO MOAKJIIOUEHUU HAaTPY3KHU
HapyiieHre KOHTaKTa [IpoBepuTh KOHTAKTHbIE
coelUHEeHUs; TPU Heo6XOAUMOCTH
HET HarpysKH WUiu

Om1l | KOHTAaKTHbIE MMOBEPXHOCTH
K3 Ttupucropal

3aYMCTHUTh, BUHTOBbIE CO€JHHEHUS

MNOATAHYTb

O6pbIB MPOBOJIOB, OGPBIB BHYTPH
Harpysku

[IpoBEpHUTH 11€JI0CTHOCTbh MPOBOJIOB
Y Harpy3KH NyTeM “NPO3BOHKH”

KopoTkoe
TUPHUCTOpA

3aMbIKaHHWE€  BHYTpPHU

“Ilpo3BOHUTL”  THPUCTOP npu
OTKJIIOUEHHOM HaIpsDKEHWUH CEeTH.
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Ecnu  Tupucrtop “sBoHuTca’ -
YCTPOUCTBO HEUCIIPABHO

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

YcTpoHcTBO HE 0GHAPYKMBAET HAIPSDKEHHE CETH

Bo3MoxKHasg npu4MHaA JencTBus
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUH
. NoJJaHo HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MOJIKJIIYEeHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HanpsiKEeHUE B CETH
6osbie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl ObL1 3adUKCHPOBAH NMPOBa/ HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUA
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHellllee MOBeJieHUe peryJsiTopa
Ow3 Hannpz(;]zggnﬂ' onpenensetrcsd 3HaueHueM ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHUYecKu TnepeiljieTr B pexum “‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAaYyd KOMaHZbI
“Cton”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuynHa JenicTBUs
Heucnpasen BEHTUJISATOD | Y6e uThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJII03U OT NbLJIU U Mycopa
Ow4 neperpesn!
PeryssaTop pa3MelieH B IJIOXO | YOeUThCA, UTO  TeMIlepaTypa
BEHTWJIMPYEMOM WJIM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npesbimaer 40 C. YcTaHOBUTH
peryiatop B Jjpyroe = MecCTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Harpy3ska He mnojk/muyeHa WM | Y6eAUTHCS B IPABUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHU HArPY3KHU
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHbIE
COeJIJMHEHUS ; IPU HEOOXOJUMOCTH
KOHTAaKTHbIEe IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbBIE COeJIJUHEHUS
ow6 HeCUMMeTpHs MOJTSHYTh
TOKOB! O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH LI€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUnbHBIN nucbananc | [loMmepuTh cCONpOTUBIEHUS
CONPOTUBJIEHUM HarpysKH Harpysok
CunbHBIN ucbasadc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHSS HEUCIIPAaBHOCTb OTK/II0YXTH 3alLUTY UK OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHUe Ha BbixoJie | [I[p0O3BOHUTH BBIXO/] peryasTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTro KOPOTKOTo
3aMbIKaHU{ ¥ 3aMbIKaHUs Ha 3eMJII0
CivmkoM  6oJibllIME  MYCKOBBIE | YBeJIMYbTEe BpeMs IIJIABHOTO MYyCKa,
Ow?7 Koporkoe TOKU YMEHBILIUTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHue, BKJIIOUUTE PEXKUM
OrpaHUYyeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Ow10 I[leperpyska 3HaueHHe TOKa HarpysKH | YMeHbIIUTh BBIXOAHOE
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IpeBbIlIaeT HOMHWHAJbHBIA TOK
peryasTopa B TeyeHue
JUINTEJIbHOTO BpeMeHH

Halnpsi>KeHHe PeryssTopa;
BKJIIOYUTb PEXKUM OIpaHUYEHUS
TOKa; YBEJIUYUTb CONNPOTUBJIEHUE
Harpysku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

PeryJsisTop He BocHpUHUMaeT koMaHAay “PaboTa”

Bo3MmoxHag npuYrHa

JelicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUThb NOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eaUTbCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6oTa”

HeBepHo 3amporpaMMHpOBaHa
¢yuknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH/ibl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasA npu4MHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIW UX HeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

MMOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01ero CUrHaja

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F2; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK NN

BCTPOEHHOT0 eEpeMeHHOr0
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

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

HallpAXeHHWd HET

Bo3MoxkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPaBHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

Ha nHauKaTope HeT HAJIMMCEH, CBET

OAHWOAbl HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcnoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/IMuMe HaIpsHKeHUs
220B

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy paboTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, JaHHble Ha
WH/JIMKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKUEM UJIM HEBEPHO

Bo3MoxHasA npu4MHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COEPXKUT MHOTO NMoMeX; | HalMuyhe ToOMeX U I[pPOBaJOB B
nepuoJUuecKu B HEM BO3HUKAKOT | BCNOMOraTeJbHOM HaNps>KeHU M.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

[Ipy nojavye HampspkeHUs Ha pPeryJsATOp Ha Harpy3ke HpPUCYTCTBYeT
Hanps>KeHUe, X0Ts KoMaH/1a “PaboTa” He 10JlaHa, PETyJAsTOP HAXOAUTCS B
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pexxume “'oToBHOCTB”

Bo3mo:KHas npuYnHa JenicTBUs
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II04YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpy3ku NO/IKJII0YEHUS] HAarPY3KHU
BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

10. TexHu4ecKoe 06CIyKMBaHUE

10.1 TexHHYecKoe OOCIY>KMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCSIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpeIJIeHUsl peryisiTopa

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

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peXKMUMa peryJsiTopa.

11 MapkupoBKa peryJaTopa

11.1 Ha kaxbli1 peryJiiTop HAaHOCATCH:
A) Ha3BaHMUe peryasaTopa;
B) o6o03HaueHHe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
12 YnakoBKa 6/10Ka

12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY UJIH AepeBIHHBIN SIIUK.
13 TpaHcnopTHpOBaHMe U XpaHEeHUEe

13.1 PerynsiTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

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

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

Bo3zyx B oMelLeHUU He JO0JDKEeH COZAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PerysnsaTop B ynakoBKe TPaHCIOPTUPOBATh MpHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXKHOCTH Bo3yXa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.

TpaHCHOpTI/IpOBaHHe dBUATPAHCIIOPTOM AOJI2KHO [MPOU3BOAUTLCA B OTaIlJINBAEMBbIX
repMeTNu3npoOBaAHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb

ZVEL-3-N.. e e e e e 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..eeerneeaereresersnesseeensnes 1 wr.
|1 E=T00 1 (0] s PR PTR TP 1 wr.

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJIyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU

MMOJIb30BaTeJIEM YCJIOBI/Iﬁ JKCITyaTalluH, TPAHCIIOPTUPOBAHUA, XpPaHEHNA U MOHTAa»Ka.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TeueHHEe TapaHTHUHHOrO CpoKa MpHu
COGJIZIEHUU T0JIb30BaTeJieM YCJOBHM 3KCIUIyaTalluM, TPAHCIOPTUPOBAHHUS, XpPaHEHUS U

MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.
15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:
e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTEA.

e Ha npegoxpaHuTenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y

CTOPOHHMX OpraHU3aLUi 6e3 cOracoBaHUsA C U3TOTOBUTEJIEM.
e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzsoBaHHe UM €r0 KOMILIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa M MoLHOCTU 3Hepruu coryacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJIOBUAX, UCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble

yCJIOBUA.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBbIN OCYIIECTBJSETCS Ha MpPeJNpUSITUU

HN3TO0TOBUTEJIA.

15.5 B cinydae HE06XOAMMOCTH rAapaHTUMUHOIO U MOCTTapaHTUMHOrO PEMOHTA MPOAYKLIUHU

MOXXHO 00pPaTUThCS N0 aApecy, YKasaHHOMY calTe KOMNIaHUU: www.zvezda-el.ru
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IIpuiioxxeHue A CxeMbl NOAK/IIOYEHUSA
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Pucynok Al Cxema noJK/1r04YeHUA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl

1

-]

& [p

Tab6siuna b1 F'abapuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPbl, MM
Mogenb Inom, A | Al A2 B1 B2 H Macca, kr Kpenex
ZVEL-3-N-100 100 174 | 120 | 458 | 415 | 300 14 Bostel M8
ZVEL-3-N-160 160 174 | 120 | 458 | 415 | 300 15 Bostel M8
ZVEL-3-N-200 200 256 | 200 | 478 | 435 | 330 20 Boster M8
ZVEL-3-N-250 250 256 | 200 | 478 | 435 | 330 22 Boster M8
ZVEL-3-N-315 315 338 | 280 | 568 | 521 | 330 30 Bostel M10
ZVEL-3-N-400 400 338 | 280 | 568 | 521 | 330 32 Boatel M10
ZVEL-3-N-500 500 338 | 280 | 568 | 521 | 330 35 Bostel M10
ZVEL-3- N -630 630 338 | 280 | 761 | 714 | 370 42 Bostel M10
ZVEL-3- N -800 800 505 | 447 | 761 | 714 | 330 46 BoJstet M10
ZVEL-3- N -1000 1000 505 | 447 | 761 | 714 | 330 53 Bostel M10
ZVEL-3- N -1250 1250 620 | 562 | 761 | 714 | 330 53 Boatel M10
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