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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 fasnee no Tekcty “ZVEL-3-ZT” , “peryastop” unu “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 Harpy3ska K pery/saTopy nNoJKJr4aeTcs 0 cxeMaM “3Be3/1a” UM “TPeyroyibHUK”.

1.3 PerysvpoBaHMe Hallpsi>KeHHe Ha Harpyske OCyLeCTBJIIETCS OJHOBPEMEHHO N0 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-ZT

KosinuectBo ¢das 3
Cetb 198-242 B, 342/418 B, 50 I'y
YnpasJienue pazamMu CoBMecTHOe
CxeMa MOJIK/IIOYEHHS] HAaTrPY3KH “3Be3na“, “TpeyroJbHUK”

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.



"3Bezna InekTpoHuka” www.zvezda-el.ru

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
“YupaBsienue”

YnpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYYHOM peXuMe

Tym6sep “PaboTa”

Jlisg nojauu KoMaH/bl “PaboTa” B pyyHOM pexume

KHonka “Ilporp”

1 BXoZla/BbIX0Jja B PEXKUM IPOrpaMMUPOBaHHUsA

Jia BpIOOpa mporpaMMupyeMod (yHKLIMH, BBOJA B NaMATb ee

Kromka "0" 3HaYeHUs
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
KneMMHuK llenb
KJIEMMbI
XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s mogK/A04YeHHUsI CeTU
XT?2 1 LA 151 coefiHEHUS C HAarpy3Kou
XT2 2 LB 51 coefiHEHUd C HArpy3KoH
XT2 3 LC Jlnsi coefHEHMS C HArPy3KOH
X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
IIepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogauuv adasorosoro curdaza 0..10 B
X1 3 lynp Jist moiauu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp 1 NOiK/II0YeHU CpeJHEr 0 BbIBO/Ia BHEIIHETO
IIepeMeHHOro pe3ucTopa
X1 5 AGND O6uIMH AJ15 aHAJIOTOBOT0 CUTHAJIA yIIpaBJIeHHUs
X1 6 Ay 14 moja4yy CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND O6mun
X4 1 HP P1 HopMaibHO-pa3OMKHYTBIA KOHTAKT 1-r0
NPOrpaMMHUPYEMOTO peJie
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
peJie
X4 4 HP P2 HopMaibHO-pa30OMKHYTBIA KOHTAKT 2-TO
NPOrpaMMHUPYEMOTO peJie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMOro peJie
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro
peJe
X4 v HP P3 HopMaibHO-pa30OMKHYTBIA KOHTAKT 3-TO
NPOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 3-r0 NpOorpaMMHUpyeMoro peJe
X4 8 P3
X4 9 H3 P3 HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJie
X5 1 L HanpsxkeHue ynpaBjaeHUs
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X5 \ 2 | N \ HanpsikeHue ynpaBJieHUs

3.5 Bri60p cxeMbl cOeIMHEHUS HAarpy3o0K.

Harpyska MoxeT 6bITh NOJKJII0UEHA IO CXeMaM “3Be3/1a” WU “TPeyroJibHUK”.

[Ipy coepuHeHMM moO cxeMe “3Be3J@” MaKCHMaJibHble HaNpsDKeHWS Ha HaArpy304HBIX
conpoTuByeHusx Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbl pa3HbIM HalpsKeHUAM TpexdasHOH
cetu( HoMmuHazsbHO 220 B), a mpu coefWHEeHUM 0O CXeMe “TPEYrojibHUK - JIMHEWHBIM
HanpspkeHUssM( HoMuHaJbHO 380 B).

[logkyioueHMe HArpy3oK K peryJyisiTopy NpOU3BOAUTCS B COOTBETCTBUU CO CXEMaMH M3
NpUJIOKeHHUA A.

3.7 Bbi6op cnocoba noja4yy KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KooKy X1
Ha IJIaTe ynpaBJIeHUs.

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

Bbi6Op Mexay MeCTHbIM WM JUCTAHIMOHHBIM CIIOCOOG0M yHpaBJIeHHUS OCYIIECTBJISETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

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

JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

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

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkJeHHe PUCKHM DPYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MunH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasla.

JUI1  AYMCTAaHLMOHHOTO VIpaBJeHUsT B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHSAThCS:

A) crangapTHbIY aHasoroBbli curnai 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.

[lenn ynpaBjieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesimunHa curHazsa 3ajiaHusl oTobpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
CcTabu/IM3alMU TOKA CUTHAJ 3a/laH1s 0ToOpaXkaeTcsl B aMmIepax, HanpuMmep [3=28 A.

3.9 Hcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHMe perysfTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTAaTEeJNbHOTO HaNpsKeHUs
ompejesisieTcsi 3HauyeHMeM QYHKIMU TMOBTOPHOro BKJIW4YeHUs F3, ycraHaBiuBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle JIBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHUe 3ampelneHo. Eciu mnposan
HanpsXKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
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NpeXHUH YPOBeHb, eCJIU O0Jiblle BYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmee
VMHJAMLIMpYeTCcs coobleHre 06 owmMbke. B TakoM MOJIOKeHUH peryJsTop 3a6JIOKMpPOBaH MU Ha
Harpyske HeT HalpsikeHUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJisiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 npousyitocTpupoBaHo HA pUCYHKe 3.3:

A

HanpskeHuwe cetu

=
Komarnpa “PaBota”

- T
BeixogHoe Hanpsxenwe, F3=0

=
BrixogHoe HanpsxeHwe, F3=1

- T

Pucynok 3.3 [I[pumenenue pyHkuuu F3

3.10 Bri60o HKIIMW IDOrpaMMHUPYEMBIX peJie

Ha «ksieMMHylo KkosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThbl Tpex
nporpaMMHUpyeMbIx pejie. B 3aBucumocTH oT 3HayeHul ¢yukiuui F4, F5, F6 ( cM. nyHKT 7) peJe
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKILUIO CUTHAJIM3aTOpa CJAeAYI0LUX COObITUM:

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

B) PeryasaTop HaxoauTcs B pexxume “PadoTa”;

B) Perynsitop HaxoauTcs B pexkuMe “ABapus”.

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

3.11 Bri6op cnoco6a peryJiipoBaHus

BbIX0/THO€E HalPSDKEHUE PEryJisiTopa MOXKET PEryJMpoBaThCs ABYMs crioco6aMu: Gpa3oBbIM
¥ IpOMycKoM nepuozioB. bosiee mogpo6HO 06a crmocob6a paccMOTpeHbl HUXKe. BhiGop croco6a
peryJiMpoBaHusl OCYLIEeCTBJISIETCS MporpaMMUpoBaHrieM GyHKIUM F7( cM. myHKT 7).

3.12 ®a30BbIM METO/I PETYINPOBAHUSA
BbixoZilHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT HW3MEeHEeHUSI BpeMeHHU 3aJlepXKKU

oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBHIXOJHOTO HAMpS?KEHHUs MOKa3aHa Ha PUCYHKe
3.4:

A UH

13 13 13

PucyHok 3.4 BrixogHoe Hanpsi»keHue py $pa30BOM Criocobe peryaupoBaHUs
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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.

3.12.1 [I1aBHBIX NYCK U 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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3.12.2 Bri60p peryaupyeMoro BbIX0JIHOr0 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

Bb16paHHbIN BBIXOAHOW NapaMeTp

Hanpsi:xenue, U Moi1HocTs, 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 738995100

PBoIX,% | 1 4 19 |16 ]25[36|49 6481|100 |10 |20]30)40|50]|60]70]|80]|90]100

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

3.12.3 HWKHWM ¥ BepXHUM NIpeJieJibl pery/JarupoBaHUsA

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).

3.12.4 PexX¥M orpaHvYyeHuUd 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).

3.12.5 PexxuM cTabuan3aliy TOKa
PerysssiTop MoXeT pa6oTaTb B peXuUMe CTa6UIM3alMM TOKAa, B KOTOPOM CHCTeMa

yIpaBJieHUs] aBTOMAaTH4YeCKU H3MeEHsSeT VIpaBJsdwllee BO3JeHCTBHE HA TUPUCTOPHI TaKHUM
06pa3oM, 4TOOBI MOAAEPKUBATh TOK Harpy3Kd Ha 3a/laHHOM ypoBHe. TOYHOCTb cTabUIM3aLuU
TOKa - 2% OT HOMHHAJILHOTO TOKa peryJsTopa, BpeMsl CTAaOWJMU3AlUM TOKA NPHU CKAYKe
Harpysky WJu ceTeBoro HamnpspkeHUs Ha 10 % - 2.3 cek. CurHaji 3aJjaHusi oToOpakaeTcsl B
aMmnepax, HanpuMep I3 = 27 A. OyHKIMA BK/IOYAETCI U OTKJIKYAeTCs NpOrpaMMHUpOBaHUEM
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yctaBkd F17, a BeJiIM4MHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd ycTaBkaMu F21 u
F22( cMm. nyHKT 7).

3.13 MeToz nponycka nepuooB

MowHOCTB, BblZe/iieMasl B Harpy3Ke, peryJupyeTcsd 3a c4eT U3MEeHeHUs YUCJIa N1epruo/i0B
CEeTEeBOr0 HANpSKeHUs, B Te4yeHUe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOAHOTO
Hallps>KeHUs IpUBeJieHa Ha pUCyHKe 3.6

LA T
AL

PucyHok 3.6 BeixoZjHOe HampsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePHUO/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHE UCKAKEHUS B CETD;

B) HeT noTpeb6/ieHUs] peaKTUBHOM MOIIHOCTH, cOS @ = 1 ( MpU aKTUBHOM XapaKTepe
HarpyskKHu).

HepocraTku meToa:

A) He MOAXOAUT JJisl PeryJUpoOBaHUS TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HAarpy3okK M
YPOBHS IPKOCTH CBeYEeHHUs JIaMIl HaKaJIMBaHUS;

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

B) B ceTH BO3MOXHO MOSIBJIEHHME CKAYKOB HaNpsHKeHUs, 00YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢pynkep-apPekrT);

[') npu ompejesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IMOsIBJIEHHE CyOrapMOHUYECKHX
COCTaBJAKIIUX( YaCTOTbl KOTOPbIX MeHbIle 50 I'u).

HpI/I HUCIIOJIb30OBAHUHW 3TOIr0 MeETOJZa MOIIHOCTBL, BbliAeJ/ideMad B Harpy3ke, MNIpAMO-
MponopnruoHa/JibHA BEJIMYMHE CUTHAJIa 3a/laHHUA.

Pabouuii UK/ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.7:
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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)
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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 pelieHHe 0 HEOOXOJAMMOCTH HACTPOWKM MOKAa3aHUM AATUMKOB TOKa CJAeAyeT
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 BbIOpaHHOe 3HaYeHUEe QYHKLUH COXpPaHSATb He TpedyeTcsd,

HaXXMHUT€ KHOIIKY

“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCUE3HET, 2 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.

[IporpamMmuyeMble QyHKIMU pery/ssTopa nepedyucsaeHsbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMmupyemMbie QYHKIIUU

dyH- Haanuce Ha OnucaHue
KIUs | MHAMKaTOpe
dyukuuu F1-F8 ABaA0TCA 0601UMH AJ11 BCeX PEXXMMOB
OmnpegnenisieT crnoco6 ymnpaBJeHUs: KoMaHJa “Pa6ora” mojaeTcd MeCTHO HJIH
JUCTAHIIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
0 TyMOJ1ep “ » «Ren?
TyM6Jepa “PaboTa” B nosioxkeHue “Bki
KoMania “PaboTa” mojjaeTcsi myTeM 3aMbIKaHUs KJIEMM
1 OUCTAHIIMOHHO o
6 1 7 KJIeMMHOH K0J10/1K4 X1 1mJ1aThl yripaBJieHUs
OnpejensieT cUrHaJ yIpaBJIeHUsI BBIXOAHBIM HaNpsiKeHUEeM
3HavyeHue Hagnuch IlosicHeHue
CurHan 3alaHus U3MEHSIETCS HaXKaTUeM KHOMOK “>" u
M<"
0 KHOIIKU ‘o
HaxkaTue “>” yBesIM4MBaeT BbIXO/HOE HANPSXKEHHE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJlaHus HW3MEeHSIETC TOBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, Pa3MellleHHOr0 Ha JIIEBOU
1 BCTP.PE3UCTOP | HMAHEJIH. [TosiokeHUE “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . « »
MUHHMAaJbHOUW BeJIMYMHE 33/laHMus, M0JI0KeHHne “Makc
— MaKCHMaJIbHOU BeJIMUMHE 33/IaHMUS.
CurHas 3aJlaHus MOJIaeTCs BHEUTHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKOM ynpanJieHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud N0JlaeTcs TOKOM ynpaJieHusa 4-20 MA
BHeL CurHan 3aZiaHus T0JIaeTCAd BHEIIHUM MepeMeHHbIM
5 ' pPe3uCcToOpoM. PekomeHyeMoe 3HaYeHue
pe3ucTop
CONpPOTUBJEHHUS 3TOro pe3auctopa 1..10 kOM
OnpenensieT NOBeJeHUE PETyJISITOPA MOC/e MPONAXKHU HANPSHKEHUST CUJIOBOW CETH WJIU
BCIIOMOTaTeJIbHOTO HaNpsKeHUs1 B pexxuMe “PaboTa”
3HaueHHe Hapnuce [TosicHeHue
Eciu mpoBan HanpspkeHUs [JIdJIc MeHee 2 CeK —
F3 aBT.BKJI. BBIXOJJHOE HamNpsPKEHWE CKAuYKOM BO3BpallaeTcs Ha
0 BKJIIOUEHO MPEeXHUH YPOBEHb.
Ecniu mpoBasn HampsbkeHUs Jawicd GoJsiee 2 cCek -
MPOUCXOJUT aBTOMATHUYECKOE NIOBTOPHOE BKJIKYEHHUE.
1 oTkJ4YeHo | EcaiM mpoBas HanpspkeHUs JJIMJCS MeHee 2 CeK —
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BBIXOJITHOE HAmNpsKEHWE CKauyKoM BO3BpallaeTcsd Ha
MPEeXHUH YPOBEHb.

Ecniu mnpoBas HanpsiKeHUs [AJWJcad OoJjiee 2 CeK -
aBTOMaTUYECKHH Ilepe3anyCcK He MPOUCXOJUT; YTOObI
nepedT B pexuM “PaboTa” HyKHO NOAATh KOMaHAY
“Cton”, mocJjie 4ero noJlaTb BHOBb KoMaHAy “Pa6oTta”

OnpegensieT ycaoBHe cpabaTbiBaHus 1-ro IpOrpaMMHUPyeMOTo peJsie
3HayeHue Hapnuce ITosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU NepexXo/ie B PEKUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
ABAPHA “ABapus”
OnpefesisieT ycjaoBHe cpabaThlBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEaKTUBHO BO BCEX peXKUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOAUT IPU NepexXo/ie B PEKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpefenisieT ycjoBHe cpabaThiBaHUs 3-T0 IPOTPAaMMUPYEMOro peJjie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie POUCXOJUT NMPHU NEPEXOIE B PEKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpepesisieT MeTO/| pETYJIUPOBAHUS BbIXOJHOT0 HANPSKEHHUsI
3HaueHHUe Hapnucek [TosicHeHue
F7 METOJ, per. - >
0 ¢$azoBbId ®a30BbI¥ MeTO/] peryJMpoBaHus
1 np.nepuof, | MeToj peryJiipoBaHusl IPONYCKOM EPUOJ0B
3ajlaeTcs XapaKTep Harpy3Ky — aKTUBHAsl UJIM aKTUBHO-UHAYKTHBHas.
3HaueHUe Hapnucek [TosicHeHuMe
0 aKTHUBHas AkTtuBHas Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 aKTUBHO-UH/. | aKTUBHO-UHAYKTUBHas. PeKoMeHyeTcs HCNOJIb30BaTh
JUIsT Harpysku ¢ cos ¢u<0,8 nmpu ¢a3oBoM yrpaBiaeHHHU(
F7=0) wu jna Harpyskd, NOJK/JIOYEHHON uepes
TpaHcbopMaTop, 0OpHU yIpaBJEHUW MNPOMYCKOM
nepuoioB( F7=1)
®yukuuu F11-F22 peiicTBy0T npu ¢a3zoBoM MeToe peryaupoBanus( ¢yHkuusa F7=0)
F11 [IaBH. MyCK BpeMs MaBHOTO BbIXOJA HaNpPsDKEHUs HA 33laHHBIA ypoBeHb. /[Mana3oH 3HaueHUUH
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
F12 | [1aBH. BEIKL BpeMs M/IaBHOr0 CHIKEHUS HANpSKeHUs [0 MUHUMaJbHOTO 3HayeHUd. /luama3oH
3HayeHUU ¢yHKIuU oT 0 1o 25 cek c marom 0,1 cek
OnpeneniseT 3aKOH M3MEHEHHUS BBIXOJHBIX HAaNPSXXeHUSA U MOIIHOCTU B 3aBUCHMMOCTHU
F14 | per. pennunna OT yHpaBJISIOIIEro cUrHaia(mnpu ycJOBUM, YTO HaNpsiKEHUE CeTU CUHYCOUJAJbHO, a

Harpyska JinHelHa)

3HaueHHe

Hagnuch

ITosicHeHMe
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0 U BbixoZilHOe HampspkeHHe OpsIMO  MPONOPLMOHATBHO
CUT'HaJIy yIpaBJieHus

1 p BbIxo/iHasi MOIHOCTb NPSAMO NPONOPLMOHAIBHO CUTHATY
ynpaBJleHUs

MuHUMaNbHOE 3HaUYeHHe CUTHasa 3aJaHus B %. /luanazon 3HayeHUd pyHkuuu ot 0%

F15 | mwis.npenen 710 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F16. luckpetHocTs 0,5%
F16 Bepx. npesiet MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLuu oT 0%
J10 100%, Ho He MeHee 3Ha4YeHus pyHKumu F15. luckpetrHoctb 0,5%
YnpaBseHne TOKOM Harpy3kud. @DYHKIOHMA BKJIKYAeT WM OTKIKYAET pPeXUM
OrpaHHUYeHHs TOKA WM CTabU/IM3aluK TOKa.
3HaueHHe Hagnucek [TosicHeHue
F17 yIIp. TOKOM 0 OTKIL PexxMbl OTpaHUYEHUs WM CTAOWJIM3ALUK  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BkJloYeH pexKHM orpaHUYeHHUd TOKA
2 cTabunusauus | BkirodeH pexuM cTabuIn3al MU TOKA
F21 u. ipegen | OnpefensieT MUHMMaJ/IbHOe 3Ha4eHUe TOKA B HarpyskKe B peXHMe CTabUIu3al Uy TOKa.
3HaueHue QYHKIUY HE MOXET NPEBbICUTh 3HaYeHUe PyHKIuu F22
OnpefensgeT MakCMMaJIbHOe 3HAaYeHHe TOKA B Harpyske B pe;XKMMe OTpaHHUYeHHs TOKa
F22 B. ipege | WM CTAabUJIM3aLMMU TOKA. 3HaYyeHHe QYHKIMH He MOXKeT NPEeBbICUTb HOMMHAJIbHBIH

TOK pPEeryJiiTopa U He MOXKeT ObITh MeHblIlle 3HaueHus1 yHKuuu F21

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

OnpefensieT BpeMsl OAHOTO I[MKJIA PETYJAUpoBaHusl. [/luanasoH 3HaueHU pyHKLIMUH OT 1

F26 HKJI. per.
I p Jo 25 cek c marom 1 cek
MuHuMasbHOE 3Ha4eHHe CUTHaJla 3aAaHus B %. /luana3oH 3HayeHUH GyHKUUH oT 0%
F27 | HmxH.nmpenen o o
J10 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F28. luckpetHocts 0,5%
MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLUM oT 0%
F28 Bepx.npejen 0 o
J10 100%, Ho He MeHee 3Ha4YeHus pyHKunu F27. luckpetrHoctb 0,5%
OyHKIMA BKJIIOYAaeT WJIM OTKJIK4YaeT TEeCTUPOBaHME Ha HaJW4ue Harpyskud H
BHYTpPEHHEe KOPOTKOe 3aMblKaHHE THPUCTOPOB
KOHTpPOJIb
Fo1 Har 3HayeHHe Hapgnuce [TosicHeHue
p- 0 BKJIIOYEHa 3anuTa BKIKYEHa
1 OTKJIIDYEHa | 3aluTa OTKJIYeHa
QyHKIMSA BKIKYAET WKW OTK/II0YAaeT KOHTPOJIb OTCYTCTBHSA WM “caunanus gasz”
3HayeHue Hapnuce [losicHeHUe
F92 | koHTpoJb pa3 A
0 BKJIIOYEHA 3aumyTa BKJIKYeHa
1 OTKJIFOYEHA 3amuTa OTK/IYeHa
QyHKIMA BKAKYAET WK OTKAKYAeT 3aUMTY OT HECUMMETPHUU TOKOB Harpy3Ku
3HayeHue Hagnucek [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 15%
3amuTa o o
F93 HeCHM 1 25% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
' 2 35% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIIDYEHa | 3aluTa OTKJIYeHa
3anuck B IaMATh 3aBOJCKUX HACTpoeK( 3HaYeHHUH 110 YMOJIYaHUIO)
3HaueHHe Hagnuchb [TosicHeHue
0 HeT 3HaueHUs BCeX NporpaMMUpyeMblx (QYHKIMK He
HU3MeHsieTcs
Bce NporpaMMHUpyeMble HKIIUU MNPUHAMAKT
F98 | 3aBoj. HacTp. porp 4 bynxu P
3aBO/ICKMe 3HaYeHHs. ITH 3Ha4YeHUs PaBHbI:
1 Ja
OyHK1US 3aBojckoe OyHKIUsS 3aBojckoe
3Ha4YeHUe 3Ha4YeHUue
F1 0 F14 0
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F2 1 F15 0%
F3 0 F16 100%
F4 1 F17 1
F5 2 F22 IHoM
F6 3 F26 5 cek
F7 0 F27 0%
F8 0 F28 100%
F11 5 cek Fo1 0
F12 3 cek F92 0
F14 0 F93 0

8. UnauKanusa JaHHBIX HA JUCILIee

B tabuinie 8.1 npuBe/ieHbl 0TOOpa*kaeMble Ha JIUCIJIEE JAHHbIE 1/ BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesununHa 3ajaroujero curHaja, Hampumep, Usz=25%,
P3=45%, I3 = 66 A.
1-a crpoka Kog dyHKIMM U ee cOKpallleHHOe Ha3BaHHe, HallpUMep,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe PYHKLMU U KpaTKoe NOosiICHEHUe
1-4 cTpoka BesimumHa 3a/jal011ero CUruana
2-9 ctpoka BesununnHa TokoB mo ¢asam A, B, C u TeMmnepaTypa
paauaTopa, HanpuMep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.
WHaunupyeMble Ha JHWCILlee NapaMeTpbl NepUOJUYeCKd MeHSITCH.

PaGoTa UTo6Bpl mNpoCMAaTpuUBaTh TOJIBKO OJWH BBbIOpPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy’)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT OTOOGpaXKaThbCs
TOJIbKO BbIOpaHHBIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUe

9. Bo3MoOKHble HEUCIIPABHOCTH U CNIOCOGHI UX YCTPAHEHUA

Bo3MoXXHble HEUCIIPAaBHOCTH M CIOCOOBI UX YCTPaHEHUS NpUBeZieHbl B Tabsnne 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Hapanuce Ha IlosicHeHue
N Omu6ku A
HHAUKATOpe
Harpyska He no/iK/JIl0YeHa UM KOPOTKOE 3aMbIKaHUE BHYTPU TUPHUCTOPA.
Bo3MoxHasg npu4MHaA JencTBus
Harpyska He mojkJ4YeHa WU | Y6eAuTbcs B NpaBUIbHOM
NOJKJII0YeHA HEBEPHO NOJK/JIIYEHNH HArPY3KHU
HapyiieHne KoHTaKTa [IpoBepuTh KOHTaKTHbIE
HeT Harpy3Ku ujiu
Oml | COoelMHEHUs; TPU Heob6XO0JUMOCTH
K3 Ttupucropal
KOHTaKTHbIE OBEPXHOCTH
3aYMCTUTh, BUHTOBbIE COeJMHEHUS
NOATSIHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
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KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTL”  TUPUCTOP npu
OTK/IIOUEHHOM HaIpsDKEHUU CeTH.
Eciu  Tupucrop “sBoHuTtca’ -
YCTPOMCTBO HEUCNIPABHO

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

YCcTpoHCTBO He 0GHAPYKHUBaET HaNpsi>KeHU e CETH

Bo3mo:KHas npuYnHa JenicTBUs
Hanpspkenuwe Ha peryasaTtop He | YoequTbcs B MO K/IIOYEHU U
. N0/IaHO HalpsKeHHUd, IpPaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
MO JIKJIYEHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsiXKeHHEe B CETU
6osibiie 190 B
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MNpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUIMTENIbHOCTBI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peryasTopa
Om3 Hal'[an;(;l(g(?:HH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHUYecKUu TnepeiljieTr B pexum “‘loToBHOCTh”; ecau F3=1, To
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” mocje mHoJayd KOMaHJbI
“Cton”
TeMnepaTypa oxaaxawuero paguatopa goctura 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUIALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
PeryasaTop pa3MelieH B IJIOXO | Y6eUTbCAd, UTO  TeMIlepaTypa
BEHTWIMPYEMOM WJIH JKAapKOM | OKpYKalollero BO3/1yxa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
peryaAaTtop B Jpyroe  MecCToO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Harpyska He mojk/Jw4YeHa WU | Y6eAUThCS B IPAaBUIbHOM
NOJKJII0UeHA HEBEPHO MOJKJI0YEHUHU Harpy3KHu
Hapyuenve KoHTaKTa [IpoBepUTH KOHTAKTHBIE
coeJIUHEeHUs ; TPpU HE0OXOAUMOCTHU
KOHTAKTHbIE IOBEPXHOCTHU
3a4YUCTUTh, BUHTOBBIE COeJUHEHUS
o6 HeCUMMeTpHUS NOATSAHYTh
TOKOB! O6pbIB NPOBOJOB, 06PLIB BHYTPH | [IpoBepUTD LieJI0CTHOCTH NPOBO/ 0B
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
CUnbHBIN JucbanaHc | [loMmepyuTh CONPOTUBIEHUSA
CONPOTUBJIEHUN HAarpy3KH Harpysok
CunbHbIN fucbasaHc pa3 OTKJIIOYUTD 3a1UTY
BHYTpeHHSS1 HEUCIIPaBHOCTb OTK/II0YUTD 3aIUTY UK OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHue Ha BbIxoJe | [Ip03BOHUTE BBIXOJ peryasaTopa Ha
peryJsaTopa HasM4yue MeX($pa3sHOTO KOPOTKOT0
3aMbIKaHUS M 3aMbIKaHUS HAa 3eMJIKO
o7 KopoTkoe CnumkoM OGoJiblliMe NYCKOBBIE | YBeJHWUYbTE BpeMs IJIABHOIO MMYCKa,
3aMblKaHue! TOKH YMEHbUIMTE BbIXOJHOE

HalpAd»>XeHHE, BKJIIOYUTE PEXKUM
OT'paHHU4YE€HHUA TOKaA

C60# HacTpoek cpabaTbiBaHus K3

CBsA3aThCs C IMPOU3BOJUTEJIEM
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BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Om10

[leperpyska

3HaueHUe TOKa Harpy3kKu
OpeBbIIIaeT HOMHHAJIBHBIM TOK
peryasiTopa B TedeHue
JUINTEJILHOTO BpEMEeHU

YMeHBIIUTD BBIXOTHOE
HamnpsDKeHUe PeryasiTopa;
BKJIOYUTH PEXUM OpaHUYEHHUS
TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3Kku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryysTop

[IpoBepUTH MOCTyIVIEHHE KOMaHJbl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPABHOCTH TyM6JiepoB “Pa6ora”

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

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

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTrHaJIa 3d/JldHUA HEe U3BMEHAETCA UJIK pAaBHO 0%

Bo3moKHasi npuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHHE

Lened ynpaBJjeHus

HeBepHO ycCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajaa

[IpocMoTpeTh 3HaueHUe QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEeHUeE.

HencnpaBHOCTb  KHONOK  WJIH
BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

Het omu60ok

PerynsTop mnepexoauT B

pexum

“PaboTa”, curHaj ymnpaBJieHUs

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

HalpAXeHHd HET

Bo3MmoxHag npuYrHa

JeiicTBusa

HeucnpaBHBI TUPUCTOPEI

[IpoBepHUTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeTt omin6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYrHa

JeiicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

[IpoBepuUTh HaJW4YMe HANPSKEHUs
220 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipy paboTe peryjgsaTop NepUOAUYECKU

“3aBUcaeT”’, [OaHHble Ha

HHAWUKaTOope OOHOBJIAIOTCS HECBOEBPEMEHHO, KOMAaH/Jbl YIIpPaBJIEHUA
BOCIIPUHUMAKTCA C 3dl103JdHUEM UJIM HEBEPHO

Bo3MoxHasg npu4MHaA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TIOMeX U I[pPOBAJIOB B
nepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsHKeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE

BCJIe/ICTBHE BKJIIOYEHHS JPYroro
o6opymoBaHUs (
3JIEKTPOABUTATEJIEH,
annapaTtoB)

CBAPOYHBIX

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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[Ipy mojavye HaNpsKEHWS HA PETrYJATOpP Ha Harpy3Ke NPUCYTCTBYET
Hanps>KeHUe, X0Ts KoMaH/1a “Pa6oTa” He M0o/laHa, PeryJasTOP HAXOAUTCS B
pexxuMme “'oToBHOCTB”
Bo3MoxHasg npu4MHaA JencTBus

HeT omm60k - KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
THUPHUCTOpA
HemepHoe NOJIKJIIUeHNe | YoeauTca B MPaBUJIBHOCTH
Harpy3ku NOAK/IYEHHs] HATPY3KH
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

10. TexHM4YecKoe 06C/IyKUBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOPAa MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B
1IeCTb MecsLeB U BK/IIOYaeT B cebs:

A) KOHTpOJIb KpelJeHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNH, TOATS>KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa

11.1 Ha kaxbli peryJiiTop HAaHOCATCH:
A) Ha3BaHUe peryasaTopa;
B) 0603HaueHMe NUTAIOLEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa peryJiiTopa Ipou3BOJUTCA B KAPTOHHYIO KOPOOKY UJIU iepeBAHHBIN ALIUK.
13 TpaHcnopTUpOBaHME U XpPaHEHUE

13.1 PerynsTop XpaHUTb B 3aKPbITbIX MNOMeEIEHUSIX B KAPTOHHBIX KOpPOOKaxX MWJIHU
JlepeBSIHHBIX SIIUKAX MPU CJIeAYIONUX YCIOBUSX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3yx B NOMeLeHHUH He JO0/DKEeH COZAEepaThb MbLIM, MTapOB KUCAOT U ILeJIoYel, a Takxke
ra3os, BbI3bIBAKOIIUX KOPPO3HUIO.

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

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTCd BCEMHM BHUAAMU 3aKpbITOrO TpPaHCIOPTA.

TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOM3BOAUTBHCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBAHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb

ZVEL-3-ZT ..ot 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
110JIb30BaTeJIeM yCJI0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUSA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTPOsl B TedeHHe TapaHTUHHOIO CpoKa IpH
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpaHEHUSA 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 npegoxpanurenu.

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
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBbIN OCYIIECTBJSETCS Ha MpPeJNpUSITUU
WU3TrOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MOXXHO 00pPaTUThCS N0 aApecy, YKasaHHOMY calTe KOMNIaHUU: www.zvezda-el.ru
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IIpuiioxxeHue A CxeMbl NOAK/IIOYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl

I

1|8 Fa i ]
Ta6siuna b1 FabapuTHbIE U IPUCOEAUHUTEbHbIE pPa3Mephl, MM
Mopesb Inom, A Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-3-ZT-100 100 174 | 120 | 458 | 415 300 14 BosaTel M8
ZVEL-3-ZT-160 160 174 | 120 | 458 | 415 300 15 BosaTel M8
ZVEL-3-7ZT-200 200 256 | 200 | 478 | 435 | 330 20 Bostel M8
ZVEL-3-7ZT-250 250 256 | 200 | 478 | 435 | 330 22 Bostel M8
ZVEL-3-7ZT-315 315 338 | 280 | 568 | 521 | 330 30 Bosatel M10
ZVEL-3-ZT-400 400 338 | 280 | 568 | 521 330 32 Bosatet M10
ZVEL-3-ZT-500 500 338 | 280 | 568 | 521 330 35 Boatet M10
ZVEL-3-ZT-630 630 338 | 280 | 761 | 714 370 42 Boatet M10
ZVEL-3-ZT-800 800 505 | 447 | 761 | 714 330 46 Boatel M10
ZVEL-3-ZT-1000 1000 505 | 447 | 761 | 714 | 330 53 Bosatel M10
ZVEL-3-ZT-1250 1250 620 | 562 | 761 | 714 | 330 53 Bosatel M10

29




"3Bezna InekTpoHmnka” www.zvezda-el.ru

30



