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BBegeHue

HacTtosimne «PyKOBOACTBO MO 3KCIJIyaTallMh» IpeJHa3HauyeHbl [AJs O03HAaKOMJIEHUS
006CY>KUBAIOILETO MEPCOHAJA C YCTPOUCTBOM, MPUHILIUMIIOM AEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIIyaTallud W OO6CAy>KMBaHUSA OAHOQPA3HOI0 THUPUCTOPHOIO perysasaTopa
MOLIHOCTH, UMeHyeMoro Jasee no Tekcty “ZVEL-1", “peryasatop” wiau “yctpoiicTBo”.

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 Harpyska K perysaTopy noJkJ/jr4aeTcs no ojHoda3HOU cxeMe

1.3 Per.III/IpOBaHI/Ie HallpAX€HHWEe Ha HAarpy3ke OoCymecTBJIdeTCA B COOTBETCTBUE C
CUIr'HaJIOM 3aJjdHHUA.

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-1

KosinuectBo ¢das 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpasJienue pazamMu CoBMecTHOe
CxeMa NOAKJIIOUEHUs] HATPY3KU ofiHoJa3Has

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUOI0B

BcrmomoraTtesbHOe NUTaHHe AJIAd CUCTEMbI

198-242 B 50Ty

ylpaBJeHus
MouHocTh NoTpe6/IeHUsl CUCTEMBI 20 BA
ylpaBJeHus
HoMUHANLHBIH TOK HArPY3KH 100, 160, 200, 250, 315, 400, 500, 630, 800,
1000 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 36 Mecd1eB CO JHA PO AAXKHU

[ paboThl peryasTopa Heo6XoAWMO [ABa HampspkeHUs. OJHO HampspDkeHUe 4epes
THPHUCTOPbl KOMMYTHUPYETCS Ha HAarpy3Ky — OHO Ha3bIBAE€TCSl CUJIOBBIM HaMpshKeHUEM; Jpyroe
HalpsPKeHUEe MCIOJIb3yeTcs [iJil MNUTAHUS CUCTEMbl YIpaBJeHUs1 - OHO Ha3bIBaeTCsd
BcrioMoraTesbHbIM. CHJIOBOe HampshkeHHe MOXKeT ObITh mogaHo Kak 220, tak u 380 B,
BCIIOMOraTesibHOe HanpsixkeHue — ctporo 220 B 50 Iy,

2.2 PeryniaTop npefHa3HavyeH [/ 9KCIJIyaTalluy B CJeyIOLIUX YCA0BUAX:
A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS 6e3 arpeCcCHBHBIX NAPOB U ra30B;
B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +45 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KoOHAeHCcal U
BJIATH;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;
) mecTto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3/1eiiCTBUS MPAMBIX COJTHEUHBIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;
) oTcyTcTBHUE BUOPALIMU U YIAPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS
3.1 BHyTpeHHee YCTPOMCTRO.

BHemHuM BUJ pery/siTopa 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;

BHyTpu Kopmyca pa3MellarTcs:

A) TUPUCTOPHBIN MOAYJIb

B) paauaTop oxnaxeHus;

B) miaThl cucTeMbI yIpaBJeHUS;

[') cuyoBble LIMHBI AJ15 NOAKJIIOUEHUs] CUJIOBOI0 HANPSXKeHUS U Harpy3Ku
3) BEHTUJIITOPBI OXJIAXKAEHUS

Ha 60xoBo# naHesu lKkada HAXOAUTCA KJieMMa 3a3eMJIeHUS.

B kayecTBe peryJjHpymoLiero 3jJeMeHTa B YCTPONCTBE HCHOJIb3YeTCS THPUCTOPHBIN
MOJYJ1b, KOTOPbIN COAEPKHUT JiBa TUPHUCTOPA, COEJUHEHHBIX 110 BCTPEUYHO-Napasljie/bHON CXeMe.
Ha nuueBoit maHesin pa3MeleHbl 3/1IeMeHTbl MHAUKALLMY U YIIPaBJIEHUS.

[IpoBoja [/ MOAKJIIOUEHUs] MHUTAIOLIEr0 CUJIOBOTO HANPSDKEHUS 3aBOJSATCS B KOPIYC
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

PerysnsiTop B Jito60 MOMEHT HaXOAUTCS B OJHOM HU3 PEXUMOB pabOThl. ITU PEKUMBI
nepevyucaeHsl B Tabsaule 3.1.
Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3ToM pexuMe MMIyJbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI He
NO/AIOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO 0XHUJAaeT KoMaHJbl “Pab6ora” wam
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYIOLIMKA pexuM. Ha wuHAMKaTOope B IepBOH CTpOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/JlaHUs

“Pabora”

B 3TOT pexXuM peryasTop nepexoAuT NpU HAJIMYUM KOMaH/Ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI MOJAKTCS YIPABJSIOINE UMIYJbChI, HA
Harpy3ke NpUCYTCTBYeT HanpshkeHue. Ha MHAMKaTOpe oToOpakaeTcs
TeKylllee 3HAaYyeHHWe CUTHaJla 33/laHUsI U TOKM Harpys3ok. B ciydae
nosiBjieHus: kKoMmaHbl “CTon” peryssiTop TMNepPeXojUT B PEXKUM
“T'oTOBHOCTB".

“ABapus”

B 3TOT pexuM perysiTop MepexofuT MPU PEerucTpalud KaKou-Jru6o
aBapUMHOM cuTyalnuu. UMnyJibChl ypaBJeHHs Ha CUJIOBbIE TUPUCTOPBI
He MO0JIaloTCs. YCTPOWCTBO He pearupyeT Ha KomaHay “Pab6ota” o
JIUKBUJIAIUK aBapUMHOU cuTyauuu. [locje peructpanydu OTCyTCTBHUS
ABapUMHON CHUTYallMU PETYJISATOP MOXET aBTOMAaTHU4YeCKH NePerTH B
pexxuMm “PaboTta” niu “I'oTOBHOCTH” B 3aBUCHMOCTHU OT BU/]a aBapUHHOHN
CUTYaI[MU U 3alIpOTPaMMHPOBaHHbBIX HACTPOEK.

Ha nHankaTope oTo6pakaeTcsl KOJ| OUIMOKH U MOSICHAOLAs HAJHUCh

“[IporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'OTOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nepenHel naHenu. Takxke B pexkuM “[IporpammupoBaHue”
MOXXHO BOWTHM HakaB KHomnky “Ilporp.” B nepBble 10 cekyHz nocie
N0/auu NUTAHUA [JJi CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYIENW MOJIeJIU PETyasTopa).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbl
“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HMHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHUe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHU e

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Ta6sinna 3.2 37ieMeHThl yIpaBJIeHUsI U UHAUKALIMU PETYSTOpa

OpraH ynpassieHus uiu | HasanaueHue

HHANKALUU

Csetoguop “Paborta”

['oput B pexxume “Pabora”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannumyeckuit | OTo6pakaeT TeKyliue JaHHble, pPeXHUM paboThbl, 3HAYEHUS

MHAUKATOP

IpOrpaMMHUpyeMbIX yCTABOK
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[lepeMeHHBIN pe3ucTop | YrnpaBJ/ieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXUMe
“YupaBsienue”
Tym6sep “PaboTa” Jlisg nojauu KoMaH/bl “PaboTa” B pyyHOM pexume
KHonka “Ilporp” Jlis1 BXo/ja/BbIX0/1a B PEKUM MPOrPaMMHUPOBAHUS
. Jia BbiGOpa mporpaMMmupyeMod GyHKIMH, BBOJA B NaMATh ee
KHomnka “@
3HaYeHHUs.

KHomnka “>" Jl1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BETMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUYUHbI

3.4 HaznayeHue kjeMM kjaeMMHbIX kosoaok XT1, XT2, X1-X4 npuBesieHo B Tabaune 3.3.
KsiemmHBbIe ko04kU X1- X4 pasMelaloTcs Ha IJ1aTe ylpaBJeHus

Ta6sauna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMBbI
XT1 1 A Jns coennHenus ¢ $a30i CUJIOBOr0 HaNpsKeHUs
XT1 ? N/B st coeiHeHUs co BTOpo# $a30il CUI0BOIr0 HaNPsXKEHUS
WJIY HYJIEM
XT1 3 L1 51 coefiHEHUd C HArpy3Kou
XT1 4 L2 Jlnsi coefHEHMS C HArPY3KOH
X1 1 3B Hanpsixkenue 3 B 1 NOAK/IIOYEHUS BHEIIHETO
1IlepeMeHHOr0 pe3ucTopa
X1 2 Uynp Jg nogauu aHasorosoro curdaza 0..10 B
X1 3 lynp s nofavu aHasoroBoro curiaza 0(4)..20 MA
X1 4 Rymp 1 NOiK/II0YeHU CpeJHEr 0 BbIBO/Ia BHEIIHETO
IIepeMeHHOro pe3ucTopa
X1 5 AGND O6uIMH /15 aHAJIOTOBOTO CUTHAJIA yIIpaBJeHUs
X1 6 Ay 14 moa4yy CUrHajia JYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND 061mui
X4 1 HP P1 HopMaibHO-pa3OMKHYTBIA KOHTAKT 1-r0
NpOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
peJie
X4 4 HP P2 HopMa/ibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NpOrpaMMHUPYEMOTO peJie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJe
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-I0 IpOrpaMMHUpPyeMOro
peJie
X4 v HP P3 HopMaibHO-pa3OMKHYTBIA KOHTAKT 3-TO
NpOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 3-r0 NpOorpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJie
X5 1 L Hanps»keHue ynpaBjeHus
X5 2 N HanpsikeHue ynpaBJieHUs
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3.5 Bbi6op cnocoba noja4y KoMaH/

KoManay “Pa6oTa” MOXXHO MoJaTh MECTHO — IIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NMyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJioAKu X1
Ha IJIaTe ynpaBJIeHUs.

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

Bbi6Op Mexay MeCTHbIM WJIM JUCTAHIMOHHBIM CIIOCOOG0M yHpaBJIEeHHUS OCYIIeCTBJISIETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Br160op 3a/1at0111eT0 CUT'HaJIa

YnpaBaATb YypOBHEM BBIXOJHOTO HAINpPSXKEHUS PperyasaTopa MOXHO MeCTHO WJIHU
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIIPaBJISATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>" yBeJMYHMBAeT 3HAUYeHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHBbIM IepeMeHHbIM pe3UCcTOpoM. HaxoxkJeHHe PUCKHM DPYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAaYeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KayecTBe VIPAaBJAWIIUX CUTHAJIO0B MOTYT
NPUMEHSAThCS:

A) cranpapTHbIY aHasoroBbii curnai 0..10 B;

B) cTangapTHbIN aHas0roBbid curdad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHUs(
npujoxeHve A) wu Tabsuned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpamMmypoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajiaHusl oTobpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJIM3allMu TOKA CUTHaJ 3aJlaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBesieHue perysifTopa Mocje NpoBaja CUJIOBOTO WKW BCIIOMOTATEJNbHOTO HaNpsKeHUs
ompejesisieTcsi 3HayeHMeM QYHKIMU TMOBTOPHOro BKJIW4YeHUs F3, ycTraHaBiuBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsXKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle IBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaTh4eckoe MOBTOPHOe BKJIYeHHUe 3ampelteHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU 60JibllIe BYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
WHJUIMPYETCS cooblieHue 06 ouMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBaH U Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJI0OKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepenjiet B pexxkum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 npousitocTpupoBaHo HA pUCYHKe 3.3:
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A

HanpsxeHue ceTu

- T
Komanpa “Pabota”

- T
BeixogHoe HanpsaxeHwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.3 [[pumeHenue pyHkuuu F3

3.8 Bp160p QYyHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «k/j1eMMHy KoJioAKy X4 muaThl yOpaBJ/eHUs BbiBeJeHbl KOHTAKTbl Tpex
nporpaMMupyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuil F4, F5, F6 ( cM. nyHKT 7) pene
MOTYT GbITh HEAKTUBHBIMH UJIM BBIMOJIHATH QYHKI[UI0 CUTHAJU3ATOPA CJeAYIONUX COOBITHH:

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

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexkuMe “ABapus”.

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

3.9 Br160p crioco6a peryJMpoBaHus

BbIx0o/lHOe Hanps)KeHUe peryjsaTopa MOXKeT peryJupoBaThcs ABYMs crioco6aMu: ¢pa3oBbIM
U NponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HMXe. Bri6op crnocoba
peryJiMpoBaHus OCYLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).

3.10 ®a30BbI¥ METOA PErYJIUPOBAHUA

BbixoZiHOEe HamNpspKeHUe peryJupyeTcs 3a CYeT HW3MEeHEeHUsI BpeMeHHU 3aJlepXKKHU
oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBIXOJAHOrO HAMpPsHKEHHUsI MTOKa3aHa Ha PUCYHKE
3.4:

A UH

T3 T3 T3

PucyHok 3.4 BeixosHoe HanpsbkeHUe MU $pa3oBOM CIOco6e peryIMpoBaHUs
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JlocToMHCTBa MeToa:

A) noaX0AUT AJI1 aKTUBHOM U aKTUBHO-UHAYKTUBHOM HArpy3ok ( cos ¢ >0,2);

B) noaxoauT A peryJMpoBaHUsl TeMIlepaTypbl MaJIOMHEPIMOHHBIX HAarpy30K U YPOBHS
APKOCTH CBEYEeHUS JIaMIl HaKaJINBaHUS;

B) no3BoJisieT yMEeHbIIUTb MyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCHUT rapMOHUYECKHE UCKAXKEHUS HATIPSDKEHUS CETU;

B) noTpeb/ieHre peaKTUBHON MOIIHOCTH, IOHMXKEHHE COS (P CETH.

Pa6oyuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBJIeH HUXKe Ha pUCyHKe 3.5:

A Usbix
100%
Max |— — — — — — —
Min |- —  — s s
T
0 =
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% pb— — — — — — —
CwrHan 3agaHws
T
0 =
Komanpa ""Pabota”
T
0 g

PucyHok 3.5 Pa6o4uii quks npu ¢azoBoM MeTO/ie peryIMpoBaHus

[Tocne momayud koMaHAbl “Pabota” B TeuyeHHe BpeMeHM TIHyCK BbIXOJHOE HaIpsHKeHHE
IJIABHO YBEJIMYUBAETCS OT MHUHHUMAJILHOTO 3HauYeHUs1 Min 10 33IaHHOTO YPOBHSA. ITOT Y4aCTOK
Ha3bIBaeTCs MJIaBHbIM MycKOM. /lajsiee BbIXO/HOE HAMpsi)KeHUe U3MEHSEeTCs B COOTBETCTBUU C
CUTHAJIOM 3aJlaHUs B JUana3oHe MexJAy 3HaueHUssMM Min u Max, a 3aTeM mocJje HoAa4yu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsHKEHUE IJIABHO YMEHBILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOTO YPOBHSI( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Ka 06eCcTOYNBaeTCs.

3.10.1 [I1aBHBIX NYCK Y MJIABHOE BBIKJIKYEHHE

[IpuMeHeHUe (YHKLUMK MJIAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIT NpPeJfoTBPaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJIEeHHbIE PE3KUM HAaOpPOCOM U COPOCOM HarpysKH, a TaKXKe
YMeHbUIMTh IYCKOBbIe TOKU. BpeMeHa N1aBHOT0 IyCcKa U BBIKJIIOYEHUS 3a[al0TCA B Ipejesax OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).
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3.10.2 Bri60p peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kadyecTBe peryJiMpyeMoro napaMmeTpa MOXKHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiu
MouHocTb P. Eciu B KauyecTBe BBIXOJHOIO IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEACTByIOllee 3HAuYeHUEe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaIY
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHUE CEeTH CHHYCOMJAJIbHO, HAarpy3ka JMHeWHass U UMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BbljeJisseMass B Harpy3ke, HeJHWHENHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUJHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO MPONOPLIMOHA/IbHA CUTHAJy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJEHBI B Tabuule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUSI U MOIIIHOCTH PeryJysTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BHIXOJHOW NApaMeTp

Hanpsxenue, U MowHocTb, P

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

UBbix,% | 10 | 20 | 30 | 40 | 50 | 60 |70 |80 |90 | 100 | 31 |44 |54 |63 |71 |77 |73 189 |95]100

Peoix,% | 1 4 9 |16 25|36 /149 164|181 100]10]20|30]40|50[60]70|80]90]100

Bbi60p pery/impyeMoro napameTpa OCylLiecTB/sAeTCA NyTeM NPOorpaMMUpPOBaHUs QYHKIIUU
F14 ( cM. nyHKT 7)

3.10.3 HWKHWM ¥ BepXHUM NIpeJieJibl peryJrupoBaHUsA

HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUAM Min u Max Ha
pucyHke pabodero uuk/aa 3.4. YcTaHOBKAa 3THUX 3HAaYe€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JuamnasoHa, B KOTOPOM OyJleT BeCTUCb peryJMpoBaHHE BbIXOJHOro mnapaMmeTpa. Ecau
YCTAaHOBUTb 3Ha4yeHHe JJis HUWXKHero npegesna paBHbiM 0%, a jus BepxHero - 100%, To
pery/jiMpoBaHue OyZeT peaju30BaHO BO BCEM JUana3oHe - OT HyJs [0 IOJHOrO CEeTEeBOro
Hanps>KeHHUs.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

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

3.10.4 PexX¥M orpaHvYeHuUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHYeHHUsl TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OTpaHMWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAEeTCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHa MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexyM cTabuJIM3aluu TOKa

PerynsTop MoxeT paboTaTb B pexHMe CTabUJU3aldu TOKa, B KOTOPOM CHUCTeMa
ynpaB/ieHUs] aBTOMaTHU4YeCKHM H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOOBI MOAAEPKUBATh TOK Harpy3Kd Ha 3a/laHHOM ypoBHe. TOYHOCTb cTabUIM3aLuU
TOoKa - 2% OT HOMMHAJIbHOTO TOKa PEryJisiTopa, BpeMs CTAaOUJIM3allMU MPU CKayKe Harpys3Ku
WU ceTeBoro HanpspbkeHus Ha 10 % - 2.3 cek. CurHasn 3afaHusi oToGpakaeTcs B amMIepax,
Hanpumep [3 =27 A. OyHKIMS BKJIOYAETCA U OTKJIKYAETCs NIporpaMMHUpPOBaHMEM yCcTaBKU F17,
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a BeJIMYMHA MMHUMAJIbHOTO U MaKCUMaJIbHOTrO TOKa 3aiaeTcs yctaBkaMu F21 u F22( cM. nyHKT
7).

3.11 MeToz nponycka NepruoJioB
MoiHoCTb, BbljiesisieMasi B Harpy3ke, peryjMpyeTcs 3a CieT U3MeHEeHUs 4ucJia NePUoz0B

CEeTeBOr0 HANpSKeHUd, B Te4YyeHHe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOAHOTO
Hallps>KeHUs IpUBeJieHa Ha pUCyHKe 3.6

T
L

Linkn 1 Llnkn 2 Linkn 3

[

PucyHok 3.6 BeixoZjHO€e HanpsiKeHUe MPU peryJiupoBaHUM METO/L0M MPOIMYyCKa NePHUo/ 0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETD;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpu aKTUBHOM XapakKTepe
HarpysKH).

HepnocraTku meTopa:

A) He TOAXONUT JJisI PeryJMpPOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3oK M
YPOBHS IPKOCTH CBEeYEHHUs JlaMIl HaKaJMBaHUS;

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

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

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

HpI/I HCIIOJIb30BAHUHU 3TOro MeTOoJa MOIIHOCTL, BblAeJdeéMad B HArpy3ke, NpAMO-
IIponopunuoHa/JibHa B€JINYNHE CUTHaJia 3aidHUA.

Pabounii [UKJ/ IpeACcTaBJeH 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%.

3.11.1 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)

3.11.2 HuxxHYe ¥ BepXHUe NIpeJiesibl 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%.

3.12 Bri60op THUIA HATPY30K
PerynsiTop vMeeT BO3MOXXHOCTH BbIGOpA THIA HAarpy3Kd — aKTUBHOW WJIM aKTHUBHO-
WHAYKTUBHOU. BbI60Op OCylllecTBJsieTCsl MporpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)
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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.

3.13 3anuchb B 1aMATb 3aBOJCKUX 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.

3.14 3anuThl
B perysisiTope peasin3oBaHbI CjeAyloLe BUbI 3a1UT:

A) 3auMTa OT KOPOTKOTO 3aMbIKaHHUs PETYJISATOPA SABJSETCS 3JIEKTPOHHON. JJIeKTPOHHAasi
3al[UTa peaJu3yeTcs MyTeM 6bICTPON 06Pa6OTKH MUKPONPOLLECCOPOM CUTHAJIA, MOCTYNAKIIET0
OT JlaTYyMKa ToKa. [Ipu mpeBbilIeHWH MTHOBEHHOI'0 TOKA 3HaYeHUs 3*IHOM MpouCXoauUT CHATHE
YOPaBJASAOUUX HUMIYJbCOB C THUPUCTOPOB, a Ha JMCIlJIee OTOOpaXkaeTCsl COOTBETCTBYIOIEe
COOOIIEeHHE.

B) 3amumTa OT 1Neperpyskd THUPHUCTOPOB TMpeJHa3HayeHa /JJs  COXpaHeHUs
pPaboTOCOCOOHOCTH THUPUCTOPOB NpPU [JJUTEJbHOW Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMHMHA/IbHOE 3HauyeHHe TOKa peryssaTopa. MUKpONpOLEeccop HeNpepbiBHO HU3MepsieT TOK
Harpy3Ku M HaKallJIMBaeT 3HaYeHHe BpPeMs-TOKOBOTO UHTerpasjia U CpaBHUBAET ero C YCTaBKOH,
NpU MPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPABJEHUSI C TAPUCTOPOB U OTOOpaKaeT Ha
Juciiee coobileHue. Pa6oTta perysissTopa 6JI0KMpyeTCs Ha 3 MUHYThI, IIOCJIe 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) 3amwuTa OoT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JIATYUKOM, KOTOPBHIA HeNpepbhIBHO OMNpallMBaeTCs MHUKpoIlpoleccopoM. [IpenesbHast
TeMnepaTtypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMs 3allMTbl paboTa peryJasTopa
O6/JI0KMpyeTCcs [0 OXJaxAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIATOPBI OXJKAEHHUS W PEryjasaTop nepexoAuT pexuMm ‘ToToBHOCTB”, eciu mojaaHa
koMaHga “Cror”.

1) KoHTposib NMOAK/IIOYEHUS HArpy3Kd U TEeCTUPOBAHHE THPUCTOPOB HAa BHYTpPeHHee
KOPOTKOe 3aMblKaHHEe OCYIIeCTBJSETCS CHCTeMOM ympaBJjieHUss B pexrnme “T'OTOBHOCTBL”; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJII0UEHA
nyTeM nporpaMMupoBaHus GyHKUUU F91( cM. nyHKT 7).
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E) KOHTpOJIb HamNpsDKEHUS CUJIOBOW CETH OCYIIECTBJISIETCS 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTbIBaeT B C/Iyyae OTCYyTCTBUS (a3bl.

3.15 HacTpoiiku

B peryssaTope npefycMOTpeHa BO3MOXHOCTb HACTPOMKU:

A) HsmeneHue mnopora cpabaTbiBaHUSI 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MO>KHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. HW3HavasbHO Ha
NpeANpUSATUH U3TOTOBUTEJIE YCTAHOBJIEH OPOT cpabaThIBaHUSA M0 aMIIMTY/e oKoJio 3*[H, rae
[H - HOMUHaJIBHBIA TOK peryJsaTopa. B 3ToM e JieBOM BepxXHeM YIJy IJIaTbl UMEKTCA [Be
KOHTpoJibHble Touku “K3”. HampsbkeHue, uaMepeHHOe MeX/Jy 3THMH TOYKAMH, ONpejiessieT
yCTaBKy cpabaTbiBaHUs 3au[UThl 0 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJsgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXHO I3TO HaNpsKeHUe
YMEHBIIUTD, AJI Yero roJ0BKy peryJrupoBOYHOTO pe3ucTtopa R3 Hy»kHO oBOpayMBaTh NIPOTUB
4YacoBOW CTpeJsiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBequ4yuTh u
NIOBOpa4YMuBaTh roJI0BKY R3 1o 4acoBou cTpesike.

[IpuHUMas pelieHHe O HEOOXOJMUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs4, cielyeT IPUHUMATh BO BHUMaHUE:

- IpY HampsDKeHHe YCTaBKM Bblille 2,5 B 3auuTa MoeT 6bITh MOJHOCTBIO BbIBeJIeHA U He
cpabaThIBaTh BOOOIIE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEeHHOM KJielllaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTblBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAa4€HMUIO TOKa, a He JieWCTBYILeMy. JTO Yalle TOBOPUT O TOM, UTO BEJHUKO
aMIIMTyAHOe 3HayeHUe Toka( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy OoT K3 MOXeT mpuBeCcTH K BBIXOJY THUPUCTOPOB U3 CTPOS - BeJb OHM JOMYCKAKT
HEKOTOpOe TMpeJie/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HaCcTpoMKa Kak pas
npejycMaTpUBaeT cpabaTblBaHUE 3alUTHI /IS HENPEBbIIIEHUS 3TOTO Npe/elbHO-A0NyYCTUMOT0
3HaYeHUs. B 3TOM c/ydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM rapaHTUHHOM
00CTY>KUBaHUU.

b) [loka3aHus JaTyuKa ToKa. B ciy4ae, eciiv TOK, U3MepeHHble GaKTUUYECKH, PACXOAUTCS C
JlaHHBIMH, 0TOOpaXkaeMbIMU Ha JMCIlJIee, MOKHO IIPOM3BECTH UX MOJCTPOUKY. [ NOACTPOUKHU
NOKa3aHUM JJaTYUKOB TOKA CJIy>KaT PeryJMpoBOYHbIN pe3ucTop R35, pacnosioxxeHHbIN B JIeBOM
BepxHeM yrJy miatbl TPM-ZVEL A5.

[IpyHMMas pelieHUs O HeOOXOAMMOCTH HACTPOWKM IMOKa3aHUM JaTyMKa TOKa cjaefyeT
MMeTb B BUAly cJllefiytolie GaKTOophbI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPAaBHOCTH UJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelly, CIOCOOHble UW3MepATh
CpeiHeKBaJ[paTUYHOe 3HaYyeHUe ToKa. Ha Takux kJjemax goJikHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKue
KJIelM MOTYT JAaTb NOTpelHoCTb U3MepeHus A0 50%. PekomeHAayeTcs MCNOJb30BaTh KJ/eLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJUTH IIPU TOKE paBHOM 60-
80% OoT HOMHHA/ILHOTI'O TOKA PeryJIsaTopa;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3aLIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 CJIMIIKOM 4YacToe M HeoOOCHOBAaHHOE
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cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BbIXOJJa M3 CTPOS peryJjsTopa MO MNpPUYMHE HEeBEPHOM CaMOCTOATEJbHOW HaCTPONKHU
noTpebrTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TrapaHTUHHOM
00CIY>KMBaHUHU.

B) [IlokasaHus HampshKeHUs Ha JUCIUIeeE MOXHO B HeOOJIbIIUX  Mpejesax
NOJKOPPEKTHUPOBATh C Momouibo pe3uctopa R7 Ha HuxHen muiate TPM-ZVEL A6. 'osioBKa
peryJMpoBOYHOr0 pe3ucTopa JOCTylHA C MNpaBOW CTOPOHbI mjaThl. [lpy u3MepeHHUM
Hanps>KeHUs1 He0OX0JUMO UCI0JIb30BaTh MPUOOP, CIOCOOHBINA U3MEPSATh CpeHEKBA/[PAaTUYHOE
3HaYeHUe HanpsbkeHWs. Ha Takux mpubopax gosmkHa 6bITh Haanuch TRUE RMS( ucTuHHOE
cpeiHeKBaJ[paTUYHOe 3HayeHue). [Ipubop, He uaMmepsawie TRUE RMS, MoXkHO MCI0/1b30BaTh
TOJIBKO MPU CHHYCOWJAJbHOM HAaNpSDKEHWH, a NPU HECUHYCOUJIAJIbHOM TOKe TaKhe KJellu
MOTYT AaTh NMOrpellHoCTb u3MepeHus A0 50%. PekoMeHAyeTcs MCIOJIb30BaTh Kielid GUPMbl
"Fluke” nu “Appa”.

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

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHusAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAaHOBOK
noTpebuTesen».

4.2 Jlng paboTbl peryysaTopa HCIOJb3yeTCs ONacHOe [ >KU3HU HamnpsokeHue. [Ipu
YCTAaHOBKE peryJ/isiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUM HEOOXOAMMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZaHue BJard Ha KOHTAKTbl KJIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJSATOPa B arpeCcCUBHBIX Cpejax C CoJep:KaHHeM B
atMocdepe KUCIIOT, LieI04el, Maces U T. 1.

4.4 TlopxkarodeHHWe, peryJMpoBKa UM TexXHHUYeCKOe OOCIyKHMBaHHe pPeryssTopa JAOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIelMaJIMCTaMM, U3Y4YMBIIMMHU HaACToOsllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKclyaTallMd M TeXHUYeCKOM OOCJAy>KMBAaHUM HeO00XO0AMMO COOJI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJI TeEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

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

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

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeacTaB/isgeT ONacHOCTb [JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0oOX04UMO MOAK/IKYATh Yepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.
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4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoOM, MOJKJIIOUEHHON K
BBIXOAY.

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

A) ycTaHaBIMBaTh PErysaTOpP Ha HETOPIOYYIO TIOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaThb PETyJATOP B MJIOXO BEHTUJIMPYEMBIX MeCTax U MeCTax C
BBICOKOM TeMIepPaTypor OKPY>Kalolllel cpeibl;

B) npu ycTaHOBKe Heo6xXo MO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT yCTaHOBUTD PETYJISITOP HA LITATHOE MECTO Y HaJI€XKHO 3aKPENUTh €ro.
5.2 3a3eMJIUTDb PEryJsTOP B COOTBETCTBHE C TpeboBaHUAMHU [1Y3.

5.2 [Ipok/naApIBalOTCS JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlOlLeN CeThIo,
Harpy3Kou, yCTPOMUCTBAMU yIIpaBJIEHUS.

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

5.4 L[erm AJid IIoJgadru CUTHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHTBIMH IIdapaMHA
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKXJ0r'o CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYUuTb HX HaAeXHbIM KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcsd HX KOHIbl THIATeJbHO 3a4YUCTUTh U
00JIyAUTb UJIK ONPECcCcoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJeMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.

5.4 He ponyckaeTc Npok/aajKa JHWUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IPOBO/IAMH, CO3JAaI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

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

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.
6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyolre JeCTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KHd peKOMeHJyeTcCd MOAK/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 BT;

be3 mojk/JIOYeHHOW Harpy3kd HEBO3MOXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHMUs,
3a3eMJIeHHU S, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;

18



"3Bezna InekTpoHuka” www.zvezda-el.ru

B) nopath HampshKeHHe HA PeryJISATOp, IPU 3TOM BCe CBETOAMObI HA NepeHEN MaHe U
KOpIyca JIo/DKHbI KpaTKOBPEeMEHHO 3aropeThCsl U OracHyTh, Ha AUcIljiee B TedeHUe 10 ceKyH[,
JIOJDKHA OTOOPa3UThCA HAAIUCh TEKYIEeH MOJeNU PeryyasiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTL” M TeKylllee 3HaYeHHE
CUTHaJsa 3ajaHusi( HanmpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K pa60oTe U MPOrpaMMUPOBAHUIO.

6.2 Ilo yMoJsiuaHHIO, pEryJsATOp HMeeT HAaCTPOWKU: IMojadya KomaHJbl “Pa6oTra”
OCYI[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOU MaHeJH, BbIXOJHOE HaNpsiXKEHUE PEryJIUPYeTCs
$a30BbIM METO/IOM, CHTHAJ 33/laHUs MOJAETCS BCTPOEHHBIM MEpPEeMEHHBIM PE3UCTOPOM.
[lepeBenuTe TyMm6sep “PaboTa” B moJsiokeHue “Bka” M NpOKpyTUTE PYydKy IepeMeHHOTro
pe3ucTopa OT OJHOr0 KpaWHero IOJIOKEeHUS [0 Jpyroro. Y6eauTecb NpPU I3TOM, YTO Ha
MO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHWs) U3MEHsSETCS HalpsbKeHWe B mpejiesiax OT
HYJISI 10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ, B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HE0OX0AMMO B pexuMme “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha Aucijiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[lporpamMupoBaHue”, mocje 4ero B MepBOM CTPOKe HHAMKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKHU “[Iporp” mpuBeeT K BO3BpaTy B pe>KUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS NePexo] OT
OZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYyeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcss MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXKMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3HaueHUe QYHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

[l Toro, 4To6bl COXpPAaHUTb BblOpaHHOe 3HauyeHHWe QYHKIHUH, HY»KHO KpaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCHENIHOMW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
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Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, 2 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.

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

Ta6suna 7.1 [lporpaMmMupyemMblie GYHKIIUU

PdyH- Hagnuceh Ha Onucanue
KIUsl | MHAUKATOpe

dynkuum F1-F8 aBis10Tca o61MMHM 4J151 BCeX PeXHMMOB

OmnpepnenseT cmocob6 ympaBJjeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeECTHO WJH

JUCTaHLIMOHHO
3HaueHUe Hagnucoh [TosicHeHue
F1 Croco6 ymp. 0 - Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
y p TyMOJepa “PaboTa” B nmosoxxenue “Bxia”
1 HCTAHIHOHHO KoMmana “Pa6oTra” mojjaeTcst myTeM 3aMbIKaHUs KJIEMM

6 1 7 kJ1IeMMHOU KoJ10JIKU1 X1 MJIaThl yIpaBJeHUs

OHpeﬂeJIHET CHUT'HaJl ylIpaBJIEHUA BbIXOAHbLIM HANIPAXXEHHUEM

3HaueHUe Hagnucoh [TosicHeHue
“ n

CursHan 3aJlaHUd U3MEHAETCA HaXXaTHeM KHOIIOK > U

“«_n

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

“«_n

HaxkaTue “< YMEHbIUIAET BbIXOJHOE HAllpAXKEHHUE

CurHan 3aZlaHUs U3MeHAeTCs IO0BOPOTOM DPYYKH
IlepeMeHHOr0 pe3nCcTopa, pa3MelleHHOro Ha JIMLeBOU
1 BCTP.PE3UCTOP | MaHEJHU. [TosiokeHUE “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. o « ”
MUHUMaJbHON BeJIMUUHE 33/iaHus, 0J10KeHue “Makc
— MaKCMMaJIbHOY BeJINYMHE 3a/JaHus.
CurHasn 3a/ilaHus NMoJaeTcd BHEIIHUM HanpsihkeHueM 0-
2 0.10B
10 B
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 NOJAETCd BHEIIHHWM IlepeMeHHbIM
5 :;il:(') pPEe3UCTOpPOM. PexomeHzayemoe 3Ha4YeHUe
p P CONpPOTUBJIeHHUS 3TOro peauctopa 1..10 kOm
OmnpefenisieT MOBe/IEHUE PeryJsATopa MNOcje NPOMNaKU HANPsSKEHUs CUJIOBOUM CETH WJIH
BCIIOMOTaTeJIbHOTO HaNpsKeHUs B pexkuMe “PadoTa”
3HavyeHue Hapgnuce [TosicHeHue
Ecniu mpoBas HanpspkeHUs JJIUJICS MeHee 2 CeK -
BBIXOJIHOE HaNpsiKEeHUWe CKAuKoOM BO3BpalllaeTcs Ha
0 BKJIDYEHO MpEeXHHUH YPOBEHb.
F3 ABT.BKIL Ecnu mpoBas HampspkeHusi Jauics GoJsiee 2 cek -

IMMPOUCXOAUT ABTOMATHYIECKOE TIOBTOPHOE BKJIDYEHHE.

Eciv mpoBan HanpspKeHWsl JJIMJCS MeHee 2 CeK —
BBIXO/[HOE HANpsDKEHWE CKAauKOM BO3BpallaeTcs Ha
NpeXHUN YPOBEHb.

Eciv npoBan HampsbkeHUs JJWjcsad 6osiee 2 CeK —
aBTOMATHYECKUU Iepe3anyCcK He MPOUCXOJMUT; YTO6BI
nepedTH B pexXuM “Pabora” HY)KHO NHOAATb KOMaHAY

1 OTKJIIOYEHO
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| “Cton”, mocJie 4ero noJlaTb BHOBb KoMaHy “Pab6oTa”

OnpepessieT ycoBHe cpabaTbiBaHUsl 1-ro MporpaMMHUPYEMOTro peJie

3HaueHUe Hapnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTUBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAaJ CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEePEXOIE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT yc0BHe cpabaThIBaHUS 2-T'0 IPOTPAMMUPYEMOrO peJie
3HaueHHUe Hapnucek [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie POUCXOJUT NMPHU NEPEXOIE B PEKUM
F5 2-e pesie I'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU NepexXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPU NEPEXOIE B PEKUM
ABAPHA “ABapwus”
OnpefesisieT ycj0BHe cpabaThlBaHUS 3-T'0 IPOTPAaMMUPYEMOrO peJie
3HaueHHe Hapnuce [TosicHeHue
0 OTKJII0YeHO | Pesie HeakTHMBHO BO BCeX pekMMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEPEXOIE B PEKUM
F6 3-e pesne I'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEePEXOIE B PEKUM
ABAPHUA “ABapwus”
OnpepenisieT MeTO/, peryJIMpPOBaHUs BbIXOJHOTO HANPAKEHUS
3HaueHHe Hapmnucek [TosicHeHue
F7 METOJ, per. " =
0 ¢$a3oBbIi ®a30BbI¥ MeTO/] pEryJMpoOBaHUs
1 np.nepuof, | MeToj peryJiMpoBaHusl IPONYCKOM NEPUOJ0B
3ajaeTcq XapaKTep Harpy3Ky — aKTUBHasl UJIM aKTUBHO-UHAYKTHUBHAS.
3HavyeHue Hapgnuce [TosicHeHue
0 aKTHUBHas AkTtuBHas Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 aKTUBHO-UH/I. | aKTUBHO-UH/JYKTUBHas. PeKoMeH/lyeTCsl HCIOJIb30BaTh
JUIsT Harpysku ¢ cos ¢u<0,8 nmpu ¢da3oBoM yrpaBiaeHHHU(
F7=0) w pana Harpy3ky, T[OAKJIYEHHOW depe3
TpaHcbopMaTop, 0OpHU yIpaBJEHUHW MNPOMYCKOM
nepuojoB( F7=1)
®yuknuu F11-F22 pneiicTtBYOT pu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yukuusa F7=0)
F11 IABH. VK BpeMs MaBHOTO BBIXOJA HaNpsHKEHUS Ha 3aJaHHBIA ypoBeHb. /[Mana3oH 3Ha4eHUH
1y dyuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 | mwiasi. Beicr BpeMs M/IaBHOrO CHIKEHUS HANpSKeHUs [0 MUHUMaJbHOTO 3HayeHUs. /luama3oH
' " | 3HaueHu#t dyHkuuu ot 0 10 25 cek c marom 0,1 cek
OnpeneniseT 3aKOH M3MEHEHHUS BBIXOJHBIX HAaNPSXXeHUSA U MOIIHOCTU B 3aBUCHMMOCTHU
OT YNpaBJSALIEro cUrHajaa(mpyu yCcJA0BUH, UTO HANpPsDKEHUE CEeTH CHHYCOWUJAAJIBHO, a
Harpyska JInHelHa)
3HaueHHUe Hagnuchb ITosicHeHue
F14 | per.BesnynHa
0 U Bbixo/lHOe HampspKeHWE MpPsIMO MNPONOPIUOHANBHO
CUTHaJy yopaBJieHUs
1 p BrixoHas MOIHOCTb NPAMO NPONOPLHUOHAJBHO CUTHALY
ynpaBJieHusi
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MuHMMa/bHOE 3HAUYeHUe CUTHaJa 33aHus B %. /luanasoH 3HayeHu ¢yHkuuu ot 0%

F15 | mwis.npenen 710 100%, Ho He 6oJiee 3HaveHus ¢yHkuuu F16. luckpetHocTsb 0,5%
F16 Bepx. npesiet MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLUU oT 0%
J10 100%, Ho He MeHee 3Ha4YeHus pyHkunu F15. luckpetrHoctb 0,5%
YnpaBjieHHMe TOKOM Harpyskd. @PyHKUMA BK/IOYAaeT W/IM OTKJIYaeT pexuM
OrpaHUYeHHsl TOKAa UM CTAaOUJIM3aLUU TOKa.
3HaueHHe Hagnucek [TosicHeHue
F17 ynp. TOKOM 0 OTKIL PexxMMBl  OrpaHHYeHMs WM CTAaOWJM3aLUMM  TOKa
OTKJIKOUEHBI
1 orpaHuyeHue | BKJIOUeH peXMM OrpaHUYeHHs TOKa
2 cTabuarsanus | BkadeH peXUM cTabU/IM3al MU TOKa
F21 u. npezien | OnpepensieT MUHUMa/IbHOE 3HAaYEHUE TOKA B HAarpy3Ke B PeXUMe CTaOU/IM3alM1 TOKa.
3HayeHHe QYHKLMH He MOKET NIPEeBbICUTh 3Ha4eHUue QYHKIUU F22
OnpenenseT MakCMMaJbHOe 3HaYeHHe TOKAa B Harpyske B peXkMMe OrpaHUYeHMs TOKa
F22 B. mpege | WM CTAabUJIM3alMUU TOKa. 3HaYyeHHe PYHKIMHU He MOKET NPeBbICUTb HOMHHAJIbHbBIN

TOK pPEeryJiiTopa U He MOXKeT ObITh MeHbllle 3HaueHus1 pyHKuuu F21

dyuknuu F26-F28 neiicTBYIOT Ipu peryJiMpoBaHuA MeTOA0M nponycka nepuogoB( ¢ynknusa F7=1)

OnpefensieT BpeMsl OAHOTO IIMKJIA PETYJAUPOBaHusl. [luanasoH 3HaueHU pyHKLIMUH OT 1

F26 HHICL per. Jo 25 cek c marom 1 cek
MuHuMabHOE 3HaueHHe CUTrHasa 3ajaHus B %. /luanasoH 3HayeHUN pyHKuuuU ot 0%
F27 | HmxH.npenen
J10 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F28. luckpetHocThb 0,5%
MakcumasibHOe 3HaueHUe curHaJja 3aJaHus B %. /lnana3oH 3HayeHud pyHkunu ot 0%
F28 Bepx.npejen
J10 100%, Ho He MeHee 3Ha4YeHus yHkunu F27. luckpetrHoctb 0,5%
@OyHKIMSA BKIOYAET HWIM OTKJOYaeT TEeCTUPOBAaHUE Ha HaJM4Yhe Harpyskd H
BHYTpPEHHEE KOPOTKOEe 3aMbIKaHHE TUPUCTOPOB
Fo1 KOHTPOJb 3HayeHHe Hapgnuce [TosicHeHue
Harp.
0 BKJIIOUEHA 3aiuTa BKJIKYeHa
1 OTKJIOYeHa | 3alluTa OTKJIYeHa
3anuck B IaMATh 3aBOJCKUX HACTpoeK( 3Ha4eHHUH 10 YMOJIYaHUIO)
3HaueHUe Hagnuch [TosicHeHue
0 HeT 3HaueHUs Bcex NPOTPaMMUpPyeMbIX OGYHKIUHA He
HM3MeHseTcs
Bce nporpaMMHupyeMble byHKIUM NPUHUMAIOT
3aBOJICKME 3HaUYeHUs. ITU 3HAUYEHUS PaBHbI:
dyHKI U 3aBojickoe dyHKIUg 3aBojickoe
3HaueHHe 3HaueHHe
F1 0 F14 0
F98 3aBOJ,. HACTP. 2 1 F15 0%
F3 0 F16 100%
1 Aa F4 1 F17 1
F5 2 F22 [HOM
F6 3 F26 5 cek
F7 0 F27 0%
F8 0 F28 100%
F11 5 cek F91 0
F12 3 cek
F14 0
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8. UHAMKanua JaHHBIX Ha JUCILIEee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['0TOBHOCTBH 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,

P3=45%, I3 = 66 A.

[IporpammupoBaHue | F2 - curnan ymp.

1-a cTpoka Koj yHKIMMU U ee COKpallleHHOe Ha3BaHUe, HallpUMeD,

2-51 CTpOKa 3HavYeHHe PYHKILMHU U KPAaTKOe MOsiICHEHUE

1-51 cTpoka BesiMunHa 3a/iatoliero curyaJsa

2-1 cTpoka BesiMuuHa TOKa W TeMIepaTypa paZdaTopa, HaIpHUMeD,
[=25 A, Tp=38C.

WHauuupyeMble Ha AuWcCIlJiee NapaMeTpbl NepUOAUYECKH MEHSIOTCH.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)KHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

PaboTa

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MoO:xHble HEMCIIPAaBHOCTH U CIOCOOBI UX YCTPaHEHUs
Bo3MoXKHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanucek Ha IlossicHeHHne
HHAUKATOpe
Harpyska He no/iK/JIl0YeHa UM KOPOTKOE 3aMbIKaHUE BHYTPU TUPHUCTOPA.
Bo3MoxHasg npu4MHaA JencTBus

Harpy3ska He mnojk/wuYeHa WM | Y6eAUTbCA B NpPaBUJIbHOM

NO/IKJII0YeHA HEBEPHO NOJKJIYEHUH HArPy3KHU

HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE OBEPXHOCTH

ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSHYTh

O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB

Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THpPUCTOP npu

TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO

BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTH B PEMOHT

YCcTpoHCTBO He 06HAPYKUBAET HANPSXKEHUE CETU

Bo3mo:KHasi npuYnHa JenicTBUs
owm? HeT CHIOBOMH ceTu] Hanpspkenuwe Ha peryasaTtop He | YoequTbes B MOJKIIYEHUH

N0/IaHO HanpsKeHUs, IpPaBUJIbHOCTH
MOJKJI0YEHUS

CJIMIIKOM HU3KOe HalpsDKeHHe Y6eauThcs, 4TO HAanpsiXKeHUE B CETH
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ooJsibiie 190 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NpPOBaJ HaNpsiKeHUs] MUTAHUS

CUCTEMBbI ylpaBJIeHUA HUJIN

npoBas

CHJIOBOTO HallpAXeHUdA

AJIUTEJIbHOCTBIO 6oJiee 2-x CEeKyHA. ﬂaﬂbHEﬁmee IoBeaAeHHe peryjadropa

Ow3 Hannpljl(;}]zslj-lllxlﬂ' onpenensiercs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
’ aBTOMaTHU4YeCKH TnepedjeT B pexuMm “loToBHOCTh”; ecim F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHJbI
“Cton”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuynHa JenicTBUs
Heucnpasen BEHTUJISATOP | Y6e uThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIUOHHbIE
YKaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
PeryssaTop pa3MelieH B IJIOXO | Y6eUTbCA, UTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryiatop B Jpyroe = MecCTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
KopoTkoe 3aMbikaHue Ha BbIxoJe | [Ip0O3BOHUTH BBIXOJ peryasaTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTro KOPOTKOTo
3aMbIKaHUS M 3aMbIKaHUS HAa 3eMJIKO
CivmkoM  6oJibllIMe  MYCKOBBIE | YBeJMYbTEe BpeMs MJIABHOTO MYyCKa,
Om?7 Kopotkoe TOKHU YMEHbUIMTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHue, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHHe TOKa Harpy3KH | YMeHbIINUTh BBIXOJAHOE
NpeBbIllIaeT HOMUHAJBLHBIA TOK | HalpsiXKeHHe PeryJsTopa;
om10 Meperpyska peryJsTopa B TeyeHHUe | BKJIIUYUTD PEXXUM OTpaHUYeHUA

AJINTEJIbHOTO BpEMEHU

TOKa; YBEJIUYUTb CONIPOTUBJIEHUE
Harpysku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

PeryJsisiTop He BocCHpUHUMaeT koMaHAay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJsiTop

[IpoBepUTH MOCTyIJIEHHE KOMaH/bI
pab6oTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eaUThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpoOBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HadyeHHEe QYHKIUH
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omun6ok

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

Bo3MoxHasg npu4YMHaA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTh U
yOpaBJeHUsT WJIM UX HeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

MNOAKJ/IDYEHHE

1[enel ynpasJieHus

HeBepHO ycTaHOBJIEHO 3Ha4yeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajaa

[IpocMoTpeTh 3HadyeHHEe QYHKIUH
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.
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HeucnpaBHOCTh  KHOMOK Wi | OTIpaBUTb B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHCIPAaBHOCTh

HeTt omin6ok

PerynsiTop mepexoAUT B pPEXUM
IPUCYTCTBYET U U3MEHSETCs, Harp
Halps>)KeHUsl HeT

“PaboTa”, curHan ymnpaBJieHUs
y3Ka TMOJK/IIYeHa, HO Ha BbIXOJE

Bo3MoXkHas NpUIUHaA

JencrBusa

HeucnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

Ha HWHAWKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

[IpoBepuUTh Ha/JW4YMe HANPSKEHUS
220 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omu60ok

[Ipy paGoTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, JaHHble Ha

HHAWUKaTOope OOHOBJISIIOTCA HECBOe

BpEMEHHO, KOMdaH/bl YIIpaBJE€HHA

BOCNPHHUMAKTCA C 3dII0O3JdHHUEM UJIKN HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W IpOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcmoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIUHUHU
o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy mojavye HampsKEHWS HA PEryJsTOpP HAa Harpy3Ke MNPUCYTCTBYET

HanpshKeHUe, X0Ts KoMaHa “Pa6ora’
pexxume “'oToBHOCTB”

" He MoJaHa, peryjadTop HaXo4UTCA B

Bo3MmoxHag npuYrHa

JeiicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

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

A) KOHTPOJIb KpelJieHUsl peryJasTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeIMHEHUH, MOATS>KKa BUHTOBBIX COeITUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

11 MapkupoBKa peryJAaTopa

11.1 Ha ka1l peryJiiTop HaHOCSTCS:
A) Ha3BaHUe peryasaTopa;
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B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa peryJisiTopa pou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ AepeBSIHHBIN SIIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUE

13.1 PerynsTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOpPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

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

B) oTHocHUTeIbHAsA BJAXXHOCTb Bo3/iyxa He 6osiee 80 % npu Temnepatype 35 C.

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

13.2 PeryssiTop B yIakoBKe TPaHCIOPTUPOBATbH MpH TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOJAMTBCA B OTAllJIMBAEMbIX
repMeTU3MpPOBAHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

ZVEL-T oo 1wr
PYKOBO/ZCTBO MO 3KCIIIYATALIMH ..covvvennernrenreenraenies e 1 .
| = T0d 1 (0] o AP P TR 1 wr.

15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJIIOJEeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpPaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLeCTBUTD €ro 6ecllJIaTHbIM PEMOHT UJIU 3aMeHY.

15.3 l'apaHTUliHbIE 06513aTe/ILCTBA U3TOTOBUTEJIS He 1eHCTBYIOT:

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

e Ha npepoxpanuTesn.

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

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UM €r0 KOMILIEKTYIOLIMEe, KOTOPble 3KCIJIyaTUPOBAIMCh IPU HApYLIEeHUU
KayecTBa WM MoOIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, UCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4HCJe TFapaHTUHHBIM OCYyLeCTBJIAeTCI Ha NpeJIpUATHH
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MOXXHO 00pPaTUThCS 10 aApecy, YKasaHHOMY calTe KOMINIaHUU: www.zvezda-el.ru
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IIpuiioxxeHue A CxeMbl NOAK/IIOYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl
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Tab6siuna b1 'abapuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPbl, MM
Moesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-1-100 100 174 | 120 | 458 | 415 | 300 12 Bostel M8
ZVEL-1-160 160 174 | 120 | 458 | 415 | 300 13 BosTel M8
ZVEL-1-200 200 174 | 120 | 458 | 415 | 300 14 BosTel M8
ZVEL-1-250 250 256 | 200 | 478 | 435 | 330 18 Bostel M8
ZVEL-1-315 315 256 | 200 | 478 | 435 | 330 19 BosTel M8
ZVEL-1-400 400 256 | 200 | 478 | 435 | 330 20 BosTel M8
ZVEL-1-500 500 338 | 280 | 568 | 521 | 330 30 Bosatel M10
ZVEL-1-630 630 338 | 280 | 568 | 521 | 330 37 Bostel M10
ZVEL-1-800 800 338 | 280 | 568 | 521 | 330 37 Bosatel M10
ZVEL-1-1000 1000 338 | 280 | 761 | 714 | 370 50 Bosatel M10
ZVEL-1-1250 1000 338 | 280 | 761 | 714 | 370 50 Bosatel M10
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