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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 90 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 mecsueB
HuTtepdeiic RS-485, npotokoa ModBus RTU onuusi, Tpedbyetcs Aon. miata RS-485

[ paboThl peryasTopa Heo6XoAWMO [ABa HampspkeHUs. OJHO HampspDkeHUe 4Yepes
TUPUCTOPbI KOMMYTHUPYETCSI HAa Harpy3kKy — OHO Ha3bIBAeTCs CUJIOBbIM HAMpSKEHUEM; ApPYyroe
HalpshKeHWe HWCHOoJIb3yeTCs [Ii TNWTAaHUS CUCTEMBbl yIpaBJeHUs - OHO Ha3blBaeTcCs
BcioMoraTesbHbIM. CUJIOBOe HampsihKeHHe MOXeT ObITh mnogaHo kKak 220, tak u 380 B,
BCIIOMOraTesibHOe HanpsixkeHue — ctporo 220 B 50 Iy,

2.2 PeryniaTop npeJiHa3HavyeH JJis 9KCIJIyaTalluy B CJIeAYIOUIUX YCA0BUSIX:
A) 3akpbITble B3pbIBO6€e30MacHble TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;
B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +45 C;

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

') atmMocdepHoe gaBieHue ot 84 no 106,7 klla;
) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydyel U APYrUX UCTOYHUMKOB HarpeBa;
2K) otcyTcTBUE BUOpaL UK U y1apoOB.

3. YcTpOMCTBO ¥ IPUHIMI JeiCTBUSA
3.1 BHyTpeHHee YCTPOWCTBO.

BHelHU# BUA peryJisiTopa npejacTaB/ieH 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

Pucynok 3.1 BHewnu# Bug peryastopa 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 60koBoO# nMaHe u meacba HaXOAHWTCA KJ/ieMMa 3a3€MJIEHHU .

B KauecTBe peryJupyloliero 3JeMeHTa B YCTPOWCTBE HCNOJIb3YeTCs TUPHUCTOPHBIN
MO/YJib, KOTOPBIN COAEPKHUT JBa TUPHUCTOPA, COEJUHEHHBIX 10 BCTPEYHO-Napa/lJie/IbHON CXeMe.
Ha niuneBo#t maHesiM pa3MellleHbl 3/1IeMEHTbI UHAUKAIUU U yIIpaBJIeHHS.

[IpoBoza A/ MOJKJIIOUEHUS TNUTAIOIEr0 CUJI0OBOr0 HaNpsHKEHUS 3aBOJASITCA B KOPIYC
CBepXxy; MPOBO/ia JJisl OAK/IIYEHUS lleNled Harpy3KHU U YIIpaBJIeHUS — CHU3Y.

.}]I/ILIeBaH IaHeJIb yIpaBJIEHUA COeAWMHAETCAd C OCTaJIbHbIMHU 3JIEMEHTAMH PeryjdaTopa
COEANHUTEJIbHBIM KI'YTOM, KdK [IOKA3aHO HAa PUCYHKE 3.2

PucyHok 3.2 Perysiarop ZVEL ¢ BbiHeCeHHOM MTaHeJIbIo yIIpaBJIeHUs

3To JAaeT BO3MOXHOCTb BBIHECTHU IIaHEJIb yIpPaBJEHHUA 3a HNpeaeJsbl peryjadTrtopa U IpHU
H606XOAI/IMOCTI/I YyCTaHOBUTb €€, HalpuMep, Ha [JBeple BHEIIHETro H_IKa(l)a. [[J'II/IHa
COeAUHUTEJIbHOI'O XKI'YyTa — 1 MeETp.
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3.2 PexuMbI pabOThL

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

Tab6sinna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

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

“PaboTa”

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

“ABapus”

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

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y MOSCHSIOIAsg HaAIUCh

“IIporpammupoBaHue”

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

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

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

3.3 OpraHbl ynipaBjeHud U UHAUKALUU

Tab6sinna 3.2 3ieMeHThI yIpaBJieHUsI U UHAUKALIMU PETYAsITOpa

OpraH ynpasyieHus wind | HasHayeHue

MHIUKAIUHU

Csetoauop “PaboTta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kugkokpucrtamnndyeckui | OToOpakaeT TeKylUe JaHHble, PpPeXHUM paboThbl, 3HAYEHUs

7
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MHJMKATOP IPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YrnpaBJsieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXUMe
“YupaBsieHnue”
Tym6sep “PaboTa” Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexnuMme
KHonka “IlIporp” 151 BXo/ja/BbIX0/1a B PEKUM IPOrPaMMHUPOBAHUS
. [ BbIGOpa mporpaMMupyeMod GyHKIMH, BBOJA B NaMATb ee
Knonka “@
3HAYeHHUs.
KHomnka “>" Jl1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI

3.4 HasznayeHue kjeMM kjaeMMHbIX kosoaok XT1, XT2, X1-X4 npuBesieHo B Tabaule 3.3.
KnemMHbIe kostoaku X1- X4 pasMeljatoTcA Ha IJ1aTe ylpaBJeHusd

Ta6suna 3.3 HazHayeHHe KjJ1eMM KJIeMMHBIX KOJIOJOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMBI
XT1 1 A Jnsi coenHeHus ¢ $a30i CUIOBOr0 HANPsHKeHHUsI
XT1 9 N/B Jlnsi coefuHeHus co BTOpou ¢pa3oil CUJI0BOTO HaNpsiPKeHUs
WU HYJIEM
XT1 3 L1 Jlnsi coefHEHMS C HArPY3KOH
XT1 4 L2 15l coefliHEHUS C HArpy3Kou
X1 1 3B Hanpsxkenue 3 B 11 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp Jns noAK/I0YeHNs CpeJHET0 BBIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND | O6wmu# /s aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl
X1 6 Ay Jl1d mojja4y CUrHaJsia JYMCTaHIMOHHOIO YIIpaBJIeHUs
X1 7 GND 061mui
X4 1 HP P1 HopmasnbHO-pa30MKHYTbIA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopManbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
pOrpaMMHUpPyeMOro peJje
O6uuit | OGUMM KOHTAKT 2-TO MPOrpaMMHUpPyeMoro peJie
X4 5 po
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTbIA KOHTAKT 3-T0O
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJe
X4 8 p3
X4 9 H3 P3 HopmanbHO-3aMKHYTBIM KOHTAKT 3-I'0 IPOrpaMMUPyeEMOro
pene
X5 1 L Hanps»keHue ynpaBJjieHuUst
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X5 \ 2 | N \ HanpsikeHue ynpaBJieHUs

3.5 Bri60op croco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMmbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaku X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHE PpPYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIeMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YIpaBJIeHUS] OCYIIECTBJSETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cM. myHKT 7).

Takxxe komaHbl "PaboTa” uau "Cton” MoryT ObITh oJaHbl 1o UHTepdelicy RS-485, eciu
F1=2.

3.6 Bbi6op 3a/1a10111ero CUrHaJia
YnpaBisiTb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WU

JAUCTAHLMOHHO. MeCTHO MOXHO yNIpaBJIATh:

A) xkHonmkamu “>” u “<”. HaxaTue W yjepkaHuMe KHONKHU “>" yBeJMYMBAET 3HAUYEHUE
3a/1a1011ero CUTHaJ/Ia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIaeT;

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

J1I1  AYMCTAaHLLMOHHOTO VYIpaBJeHUs B KayecTBe VIPABJAKIIUX CUTCHAJIOB MOTYT
IPUMEHAThCH:

A) ctanzapTHbIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHAapTHBIN CUTHAJI aHAJIOTOBBIH 4...20 MA.

[') BHENIHU I NTepeMeHHbIN pe3ucTop conpoTusieHreM 1..10 kOm.

llenn ynpaBJieHWS MOJAKJIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npujoxeHve A) u Tabauued 3.3. Bpibop uCNoJb3yeMOro CUrHajJa OCYILIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JlUCIiee B MpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
cTabuM3al My TOKA CUTHAJ 33/laHKd 0ToOpaXkaeTcs B aMmnepax, HanpuMep [3=28 A.

Takxe curHas 3alaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.7 Wcnosb3zoBaHye QYHKIUU aBTOMATUYECKOT0 IOBTOPHOI'0 BKJIOYEHUS

[loBesieHue peryJiATopa Mocje NpoBaJjia CUJIOBOTO MJIM BCIOMOraTeJbHOI'0 HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BKJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIWYeHUe. Eciau npoan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryaatop
nepexoJuT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaTthyeckoe MOBTOPHOe BKJIYeHHUe 3ampelneHo. Eciau mnposan
HanpshKeHUs JJINJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe Halps>KeHWe CKa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
WHJUIMPYETCS cooblieHue 06 oumnMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero paz6/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
4yero peryJsiTop nepeijer B pexxuM “['oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkyuu F3 npousitocTprpoBaHo 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 YcTaHOBKA CKOPOCTH OrpaHUYEHUS U CTAOUJIN3aLUU

B nmnpeo6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTAaGUIM3ALMH(
OrpaHHYeHUsI) 3aJaHHbIX BeJUuuH. [Jlnsg 3toro umeerca ¢yukuusa F18, korTopas moxert
NPUHUMATh 3HAYEHHUS:

- 0 - MmeasieHHas. CKOpPOCTb CTAOUJIM3ALMU MM OTPAaHUYEHHUsI MAaKCUMaJIbHO MeJJIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCThb CTabuAU3alnMu. TOYHOCTb CTAaOUJIU3aLUU
HanpsPKeHUs1 UM Toka — 1% oT HOMUHAJILHOTO HAaNPSKEHUsI CETH, BpeMsl CTAaOUJIU3ALMU TIPU
CKayKe CeTeBOr0 HaNnpsbKeHUs UK Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JIOCTHUTaeTCcsd CpeJHAST TOYHOCTh CTAOWJIM3AIMU. TOYHOCTh CTAOMJIM3AMM HAMpPsKEeHUS WU
ToKa - 2-3% OT HOMHWHAJIbHOT'O HAMPSXKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
Hanps>KeHUs1 U Harpysku Ha 10% - 3.4 cek;

- 2 - 6picTpas. CKOpOCTb CTAOUIM3AIUM WM OTPAaHUYEHHUS ObICTpasl, MPU 3TOM TOYHOCTH
CTabuaM3aluu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wiad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKEHUs CeTH, BpeMsl CTAaOWJIM3alMU MPU CKayKe CeTeBOro HalpsKeHUSs
WU Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLIIOM OTKJIOHEHUH
CTAaOUJIM3UPYEMON BeJUYHHBI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTAaOUJIM3UPYEMOUN BeJMYMHbl K 33ZlaHvio. Takod BuJ CcTabUJIM3aLlUKM MOXET OKa3aThCs
NOAXO/SILEN /I HEJIMHEMHOW Harpy3KH.

3.12 MeToz nnponycka nepuooB

MowHOCTB, BblZe/iieMasl B Harpy3Ke, peryJupyeTcsd 3a c4eT U3MEeHEeHUs YUCJIa N1epruo/i0B
CEeTEeBOr0 HANpSKeHUs, B Te4yeHUe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOAHOTO
Hallps>KeHUs IpUBeJieHa Ha pUCyHKe 3.6

T
i

Linkn 1

PucyHok 3.6 BeixoZjHOe Hampsi>KeHUe NP peryJiupoBaHUM METO/I0M MPOIyCKa NePHUO/ 0B

JlocTonHCTBa MeTo/1a:

A) He BHOCUT rapMOHUYECKUE HCKAXKEHUS B CETh;

B) HeT moTpeb6JieHUsI peaKTUBHOW MOILIHOCTH, cos (@ = 1 ( mpu aKTUBHOM XapaKTepe
HarpysKHu).

HepocraTku meToa:

A) He NOAXOAMWT AJS pPeryJupoBaHUs TeMIlepaTypbl MaJIOMHEPIMOHHBIX HArpy3ok |
YPOBHS IPKOCTU CBEYEHUS JIaMIl HaKaJIMBaHUS;
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B) He pekoMeHiyeTcsl HPUMEHSITD /I aKTUBHO-UHAYKTUBHOW Harpy3Ku;

B) B ceTu BO3MOXKHO TMOsIBJIeHHE CKAYKOB HaNpsKEHHs, OOYCJIOBJIEHHBIX COPOCOM H
HabpocoM Harpy3ku( pnkep-apdekT);

[) npu ompelesieHHbIX YCIOBHUSAX B CETH BO3MOXKHO IOSIBJIEHHE CyOrapMOHHUYECKHX
coCTaBJAIIMX( YaCTOTbl KOTOPbIX MeHbIle 50 I').

HpI/I HCIIOJIb30BAHWHU 3TOro MeTOoJa MOIIHOCTL, BblAeJideéMad B HArpy3ke, NpAMO-
IIponopunuoHa/JibHa B€JINYNHE CUTHaJia 3aidHUA.

Pa6ouuii [UKJ IpeACTaBJeH HUXKe Ha pUCyHKe 3.7:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -

PucyHok 3.7 Pa6o4uii [UKJ IPU peryJIMpOBaHUU METO/IOM IPOIyCKa NePUO/0B

[Toce mogauu KoMaH bl “Pa6oTa” B Te4yeHHe BCEr0 TEXHOJIOTHYECKOIO IIMKJIA BbIXO/HAs
MOILHOCTb, BblZeJsifieMass B Harpy3ke, U3MeHSIeTCd B COOTBETCTBHM C CUTHAJIOM 3a/laHUA B
JAvalnas3oHe MexJy 3HayeHudaMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcs HA JIUCIIee B IpolieHTax, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHU LIMKJIa PeryJMpoBaHud
BpeMs 1uk/Ia peryJupoBaHUs MOXKHO YCTAaHOBUTb MNPOrpaMMHO B mpegenax oT 1 go 25

CEeKyH/i MyTeM nporpaMMupoBaHueM GyHKIUU F26( cM. IyHKT 7)
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3.12.2 HwxHYe ¥ BepxXHUe npeJeJbl peryJIMpOBaHUdA

HxkHUM U BepXHUHM NpeJiesibl peryJIMpoBaHUsl COOTBETCTBYIOT 3HayeHUsM Min u Max Ha
pucyHke pabodero nuksaa 3.6. 3ajaHUe 3HAYEHUW HIDKHEr0 W BepXHEro ImpejesoB
peryJIMpoBaHusl TMpPU PeryJupoBaHUM METOJOM IPOIYyCKa IEPUOJIOB OCYUIEeCTBJISIETCS
nporpaMmMmupoBaHueM ¢yHkiui F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavpoBaHus coctasJsieT 0,5%.

3.13 Boi60op THIA HArPY30K

PeryssaTop vMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3Kd - aKTUBHOM HWJIM aKTUBHO-
MH/YKTHUBHOM. BbI6OD ocyliecTBseTcs NporpaMMupoBaHueM QyHKUUM F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryaaTop caBuraet MMNyJibChl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Iiepexo/ia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3WPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
NO/KJIIOUEHUH HarpysKH ¢ Ko3dPuurueHToM MolHocTH MeHee 0,8, HanpuMep TpaHcdopMaTop
Ha X0JIOCTOM XO[y, 3JIeEKTPOABUraTe U U T.N. Ec/Iu ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 OOGMOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl Harpy3Ky 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 peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHUS HAarpy3kud 4yepes
TpaHcdopmaTtop. B 3ToM ciyyae npu F8=1 perysnsatop cHayaJja IJIaBHO B TedeHHe CEKYH/bl
yBeJIMUMBAET HaNpshKeHUe OT HyJsA [0 IOJIHOIO CeTeBOro, IMocJje 4ero yxke COOCTBEHHO U
HAayMHaeTCcs peryJMpoBaHHMe NPONYCKOM MEepHOJ0B. 3a CyeT IJIABHOrO CTapTa YyAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCcOpPMATOPa, BCIJIECKA CETEBOT0 HANpsKeHUs],
CpabaTbIBaHUA 3aIUTHI OT KOPOTKOI'0 3aMblIKaHUSI.

3.14 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
Perynsatop umeet cneyuanbayo G¢yHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOPOM 3Ha4eHHUs paBHOTro 1, Bce MOJIb30BaTeJbCKHE YCTAHOBKU CTUPAIOTCA, @ HA UX MeCTO
3aNMChIBAIOTCSA 3aBOJCKUeE 3HaYeHNUS QYHKLUM.

3.15 3amuThl
B peryJisgiTope peairu30BaHbl CJEIYIOIINE BU/IbI 3aIIUT:

A) 3amuTa OT KOPOTKOTr'0 3aMbIKaHUS PeryJsTopa siBJAseTcs 3J1eKTPOHHOM. JJIeKTPOHHas
3allMTa peaJnu3yeTcs NyTeM GbICTPO 06paboTKU MUKPONPOLLECCOPOM CUTHAJIa, MOCTyNalLIero
OT JlaT4yMKa ToKa. [Ipy mpeBbIlIeHHH MTHOBEHHOTO TOKA 3HaYyeHUsA 3*|HOM MPOUCXOAUT CHATHE
YyIPaBJAAOLMX UMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIEeHHE.

B) 3amuTa OT Neperpyskd THUPUCTOPOB MpeJHA3HAayeHa [JId  COXpaHEHHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTENbHOM Ieperpyske TOKOM, IpeBbIIIAILEM
HOMHHA/IbHOE 3HA4YeHHe TOKa peryJssaTtopa. MHUKpONpoLeccop HeNpepbIBHO HU3MeEpPSIET TOK
HarpyskKy U HaKalJIuBaeT 3HaueHHe BpeMsA-TOKOBOrO MHTerpaJjia U CpaBHUBAET ero € YCTaBKOMH,
IIpY NpeBbIIEHUH KOTOPOH CHUMAaeT UMILYJIbChbl yIPaBJeHUs ¢ TUPUCTOPOB U OTOGpakaeT Ha
JAuciiee coobiieHue. Paborta peryssatopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIE YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cron”.

[leperpy3ouyHas cnoco6HoCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.
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B) 3amwuTa OoT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JlaTYUKOM, KOTOpPbIA HeNpepblBHO ONpallMBaeTcss MHUKpompoueccopoM. [lpenenbHas
Temnepatypa paguatopa - 90 C. Ilocse cpabaTbiBaHMSI 3aljuUThl paboTa peryJsTopa
O6JI0KMpyeTCcs [0 OXJaKAeHUs paguaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIATOPbl OXJIAXKAEHUSI U PEryJsaTop nepexoAuT pexuM ‘[oTOBHOCTB”, ecau MoJjaHa
koMaHga “Cromn”.

[') KoHTposib MOJAKJIDYEHUSI HArpy3KU U TEeCTUPOBAHHE TUPHUCTOPOB HA BHYTPEHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMON ymnpaBJjieHUs B pexuMme “[OTOBHOCTH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3allyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

/1) KOHTpOJIb HampsDKEHUs CUJIOBOM CETU OCYILEeCTBJSETCS 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaThIBAET B C/IyYyae OTCYTCTBUS MUTAIOLIEr0 HAMPSIKEHUS.

E) 3ammuTa oT BHyTpeHHel HeucnpaBHocTd “Owm5 HeT cBsA3W Mexay miatamu”
bUKCcUpyeTCs MPU OTCYTCTBUU OOMeHa JAaHHBIMU MeX/y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3.16 Hactpouku

B perysisgiTope npeAycMoTpeHa BO3MOXXHOCTb HACTPOMKMU:

A) [lna usMeHeHHe nopora cpabaTbIBaHUs 3alUThl OT KOPOTKOTO 3aMbIKaHUS B BepxHen
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosoxeHud Jjg xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeJIpUsITUH U3TOTOBUTEJIE YCTAHOBJIEH MOPOT CpabaThIBaHUS MO aMIJIUTYie 0KoJio 2,5-3*IH,
rae IH - HOMUHa/IBHBIN TOK peryJiATopa. B sieBoM BepxHeM yriy 3TOH e IJIaTbl UMEITCS JiBe
KoHTposibHble Toukd “K3”. HampsikeHue, uU3MepeHHOe MeXJy 3THMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYyTOMY /KaMIlepoM. JTO HaNpsDKEHUE OINpefessieT
TOK cpabaTbiBaHMsA 3alUThl 10 K3. BesinunHa Toka cpabaThiBaHMS NPSMO-NPONOPLUOHAIBHO
HalnpspKEHUI0 3TOM  ycTaBKU. [lpy  HEO6GXOJUMOCTH  YBEJUYUTb YYBCTBUTEJIbHOCTH
cpabaTblBaHUS HYXXHO 3TO HampsihKeHUe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HanpskeHHUe ycTaBKU K3 yBeIMUUTD.

[IlpuHuMas pelieHHE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKHU 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJe/lyeT IPUHUMAaTb BO BHUMaHUe:

- eCJM JDKaMIlep CHAT, HU OJHO M3 MoJoKeHUM J1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;

- ObIBaeT cuTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMd, MeHbLIeM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HENpPaBUJIbHOMN
3aBOJICKOM HACTpOMKe 3aliuThbl, MOTOMYy YTO 3allUTa cpabaTbiBaeT MO aMIIUTyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYJHOe 3HaYeHue ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JONYCKAIOT
HEKOTOpOe Ipe/ie/ilbHOE 3HAaYyeHHE MTHOBEHHOTO TOKAa, a 3aBOJICKAasg HACTpoWKa Kak pas3
npeJlycMaTprBaeT cpabaTbIBaHHe 3aLIUTHI JIJIsI HENPEBBIIIEHUS 3TOTO NPe/ebHO-0NYCTUMOTO
3HayeHUs. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCN/JIAaTHOM rapaHTUHWHOM
06CTY>KMBaHUHU.

B) llokasaHus JaTyMKa ToKa. B ciydae, eciiv TOK, U3MepeHHbIA GpaKTUUECKH, PACXOJAUTCS C
JIAaHHBIMHU, 0TOOGPAKaeMbIMH Ha JMCILJIEe, MOKHO MPOU3BECTH UX MOJCTPOUKY. [/ MOACTPOUKHU
cayxkut ¢yHkuusa F102 "KI ¢aza”. [lokasaHuss Toka Ha [JuCIJiee H3MEHSIIOTCA MpPsIMO-
NpPONOPIHOHAJBHO U3MEHEHUIO 3TOTO KO3pdUueHTa.

[IpuHUMas pelieHUe O MOJACTPOHKe MOKAa3aHUM TOKa, Ce/lyeT UMeTb B BUAY CJeJyIolire
dbaKTopBkI:
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- JaTYMKA TOKAa MMEIOT HEeKOTOpPYI0 Haya/bHYy0 30HY HEeYYBCTBUTEJBHOCTU U
HesMHeWHOCTH. IIpu Toke, paBHOM MeHee 10% HOMHMHAJBHOTO TOKA peryJsATOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HeUCIIPaBHOCTHU UJIM HEBEPHOM HACTPOMKe; IIPU YBeJIMYEHUHN TOKA, I0KAa3aHUS BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble UW3MepATb
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsoumue TRUE RMS, MoxHO
WCIIOJIb30BAaTh TOJIBKO NPHU CHHYCOUJAJIbHOM TOKe, a IPU HECHHYCOWJAJILHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJAUTH IIPHU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaTOpa;

- OTKJIOHEHMe NOKa3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEX/JEeHUN, BO3MOHO, TpebyeTcs peMOHT;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThbIBaHHIO 3aLIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe M HeoOOCHOBAaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA M3 CTpPOA peryadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT INpaBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
06CIY>KMBaHUHU.

[Ipy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJupyeMyto BeJIJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
naHeJu ynpaBJieHus.

3.17 Yupassienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosiuaHuto
3Ta mJjiaTa He UJeT B KOMILJIEKTe MOCTaBKU. Ee He06X04UMOCTb HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu mnepBOoHaya/lbHOM MOCTaBKe IJaTa He Oblla 3aKa3aH, TO €€ MOXHO [JOKYIHUTb
OT/IEJIbHO.

Jns ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTH GyHKLUel F99;

B) YcTaHOBUTB 3HaUYeHHe CKOPOCTHU llepefiady JaHHbIX pyHknueit F100;

B) [Ipu HE06XOJUMOCTH MoAaBaTh KoMaHAy "PaboTa” ¥ U3MeHATb 3HAaYEeHHEe 3a/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHus o¢yHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10XK€Ha Ha caliTe IPOU3BOAUTEIA.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHUYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBus TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCsd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu

YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOXOAUMO OTKJ/IYUTD PETYJATOP U NMOJK/II04YaeMble yCTPOKUCTBA OT CETH.
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4.3 He ponyckaeTcs nomnaZlaHve BJIaTM HA KOHTAKThbl KJIEMMHUKOB M BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE Pery/saTopa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
aTMocdepe KUCJIOT, Liei0uel, Maces U T. 1.

4.4 TloaxksirovyeHHUe, PeryJMpoBKa M TexXHUYecKoe OOCIyKMBaHHe peryJssiTopa [JAO0JDKHbI
NPOU3BOJUTHCS TOJIbKO KBATUDUIMPOBAHHBIMHU CIEUAJIUCTaMU, WU3YUYHUBIIUMH HacCTosllee
PYKOBO/ICTBO IO 3KCIIJIyaTalUH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HEO00X0JUMO COOJII0AATh
TpeboBaHus «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK MNOTpebuTeseld» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTe e ».

4.6 Jlns 3a1UThI 06CIyKHMBAIOILET0 IIepCOHA/Ia PErYAsTOP JO0JXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCIIOJb30BaH KaK pa3beJJUHUTEb LIeNN WU U30JMpylolee
YCTPOUCTBO.

4.8 Eciy ciaydarHad IoJladya HalpspKeHUWe Ha HarpysKy NpejcTaBisgeT ONACHOCTb JJIA
IepcoHa/ia UM 000PYyZ0BaHUS, TO PeryJsaTop He0OX04UMO MOAK/IYATh Yepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMbli BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He ponyckaeTca paboTa yCTPOMCTBA C KOHJ€HCATOPHOM Harpy3Kou, MOJK/I4YeHHON K
BBIXOZY.

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljaeseHHeM Temsa. [/ nmpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJIUBATh PETYJASTOP Ha HETOPIOYYIO TIOBEPXHOCTh;

B) HeJlonyCTUMO yCTaHABJAMBATh PETYJSATOP B MJI0X0 BEHTUJIMPYEMbIX MECTaX U MeCTaX C
BBICOKOU TeMIlepaTypor OKpPYKarolllel cpesibl;

B) npu ycTaHOBKe HE06Xx0A4MMO obecrnieduTh He MeHee 100 MM cBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CiieayeT yCTaHOBUTD PEryJsATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTBb PEryJSTOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IIpokJiafblBalOTCSl IMHUU CBSI3H, Ipe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.

5.3 CeyeHue CUIOBBIX IPOBO/IOB JOJX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

5.4 L[erm AJid MMoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaCTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhpaBJARMUM KJIEMMaM [JId KaXJ0ro CMraaja oTaeJIbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJsiTopa, AJis 4Yero pPeKOMeHJyeTcsd WX KOHIbl THIATeJbHO 3a4YUCTUTb U
06JIyIUTh UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoejuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.
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5.4 He pomnyckaeTcs Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMHU MIPOBO/IAMHU, CO3Ja0IIIMMU BBICOKOYACTOTHbIE UJIM UMITYJIbCHbIE IOMEXH.

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

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoOe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JMUMO BBINIOJHUTD CleAyole e CTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TeCTOBOM HAarpy3Kd peKOMeHJyeTcCd NOAK/IIOYUTD JIaMIlbl HaKaJWMBaHHUA MOLIHOCTBIO
100-150 Br;

be3 mojk/JIO4YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW HJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbca B NPaBUJIBHOCTU MOJK/IIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIeHHU S, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;

B) mnojaTh Hamnps»keHWe Ha PeryJsTop, NPy 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHeau
KopIyca JJ0JDKHbl KpaTKOBPEMEHHO 3aropeThCs U NMOTacHYTh, Ha Jucilyiee B TedeHHe 10 cekyH[
Jl0/KHA 0TOGpasUThbCA HAANWCh TeKylled MOJesd pery/sTopa U BKJKOYAKTCA BEHTH/IATOPHI
oxJaxJaeHud. [lajsee Ha JucIyee 0TOOPAa3UTbCA HaANWChb “‘['OTOBHOCTBL” M TeKyllee 3HaYeHUe
CUrHaJjia 3ajaHusi( HampspKeHUs WM MoluHocTH, Hanpumep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPpOrpaMMHUPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsAITOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIeCTBJISIETCSI MECTHO TyMOJIEpOM C JINI|eBOM NaHeJIM, BbIXOJHOE HaNps)KeHHe peryJupyeTcs
$a30BbIM METOJ0OM, CHUTHa/I 33JlaHUSl TOJAeTCS BCTPOEHHBIM IlepeMEeHHbIM pPe3UCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHHe “Bka” M NPOKpyTUTE PYy4YKy IepeMeHHOTo
pe3ucTopa OT OJHOTr0 KpaWHero IOJIOKEeHUS [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
NOJK/IIOYEeHHONW Harpy3ke( JlamMnax HaKa/IMBaHHWs) W3MeHseTCsl HaNpshKeHWe B Ipejesax OT
HYJIS1 10 TIOJIHOTO CETEBOrO.

7. [IporpaMmMupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCI B PpPeXUME
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXKUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJiee KPaTKOBPEMEHHO NOSIBUTCS
Haanuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTD”
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7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ M3MeHeHUe 3HaYeHUsI QYHKIUU.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXXKMUTe KHONKY “@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3Ha4eHUe QyHKI WU, HallpuMep:

F1 cnocob ynp.
0 - Tymbnep

M3mMeHUTh 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

11 TOro, YTOGb! COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOM 3amucyd 3HauyeHUss QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLUs N0 QYHKIHUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJHUKATOpPa UCYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUHU, [JIsT Yero ONsAITb HY>KHO

Ha)KaTb KHOMKY “@”.

7.4 OYyHKIMU U UX 3HAYEHUS.
[IporpamMmupyeMblie GYHKIIMU peryJisiTopa lepedyucsieHbl B Tabaule 7.1.

Ta6suna 7.1 [lporpaMmMupyeMblie QyHKIIUU

®yH- | Hapnuces Ha OnucaHue
KA HHAUKATOpe
dyukuuu F1-F8 ABaA0TCA 0601UMHM AJ11 BCeX PEXXMMOB
OmnpegnensieT crnoco6 ymnpaBJeHUs: KoMaHJa “Pa6ora” mojaeTcd MeCTHO HJIH
JUCTAHIIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 croco6 ymp 0 - Komana “PaboTa” nomaercs nepeBoijoM pyKOSITKH
Y p Tym6Jepa “PaboTa” B nosioxkeHue “Brka”
KoMania “PaboTa” mojjaeTcsi myTeM 3aMblKaHUs KJIEMM
1 JYCTAHIMOHHO o
6 1 7 KJIeMMHOU K0J10/1K{ X1 1JaThl yripaBJieHUs
2 modbus Komana “PaboTa” nmomaercs no uHtepdeiicy RS-485
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJHBIM HaNpsKeHUEM
3HaueHUe Hagnucoh [TosicHeHue
CurHasn 3a/laHus U3MEHSIETCS HaXKaTUeM KHOMOK “>" u
ll<"
0 KHOIIKU ‘o
HaxkaTue “>” yBesIM4MBaeT BbIXO/HOE HAMPSXKEHUE
F2 CUTHaJ yIp. HaxkaTue “<” yMeHbIIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJlaHus UW3MEHSIETCS TOBOPOTOM PYYKH
nepeMeHHOr0 pe3uCTOopa, pa3MelleHHOro Ha JINIEBOU
1 BCTP.PE3UCTOP | HAHEJIH. [TosioxkeHHE “Mun” COOTBETCTBYET
MHUHHMaJIbHOH BeJIMYUHE 33JaHud, IoJoxkeHue “Makc”
— MAaKCHMaJIbHOU BeJIMYMHE 33/IaHMUS.
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2 0.10 B CurHas 3a/laHus MoJlaeTcs BHEIIHUM HanpsikeHueM 0-
B 10 B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKoM ynpaJjeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
BHEL CurHan 3aZjlaHus NOJAETCd BHEIIHHWM IepeMeHHbIM
5 e3I/ICT(.) pPEe3UCTOPOM. PekomeHayemoe 3HauYeHUe
p P CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm

6 modbus CurHas 3aJilaHus nojlaetcs no uHtepdeiicy RS-485

OmnpefenseT MoBeJieHUE PEryJsATOpa NOC/ie NPONaKU HaNpsKeHUs CUJIOBOU CETH WJIH
BCIIOMOTaTeJIbHOTO HaNpsKeHUs1 B pexxuMe “PaboTa”
3HaueHUe Hapnuce [TosicHeHue

Ecniu mpoBas HamnpspkeHUs JJIUJICA MeHee 2 CeK -
BBIXOJIHOE HaNpshKEHWe CKadyKOM BO3BpalljaeTcsd Ha

0 BKJIDYEHO MpEeXHHUH YPOBEHb.

Ecnu mpoBan HanpshkeHus Junics 6GoJsiee 2 cek -

F3 aBT.BKJI. MPOUCXOJAUT aBTOMATUYECKOE TOBTOPHOE BKJIIOYEHHE.
Ecniv mpoBas HanpsbkeHUs JJIMJIC MeHee 2 CeK -
BBIXOJIHOE HaNpshDKEeHWe CKadyKoOM BO3BpaljaeTcsd Ha
MpeXHUHN ypOBEHbD.

1 oTkitodeHo | Eciu mnpoBan HanpsbkeHus Jauics 6Gojiee 2 cek -
aBTOMAaTHUYECKUH I[epe3anycKk He MNPOUCXOAUT; YTOObI
nepedT B pexuM “PaboTa” HyKHO NOAATh KOMaHAY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpepesisieT ycjoBHe cpabaThliBaHUs 1-ro IpOrpaMMUPYEMOro peJjie
3HavyeHue Hapgnuce [losicHeHue
0 OTKJIlOYeHO | Pejie HEaKTUBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT MPU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT ycja0BHe cpabaThlBaHUS 2-T0 IPOTPAMMUPYEMOrO peJsie
3HavyeHue Hapgnuce ITosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEePEXOIE B PEKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU NepexXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpefenisieT ycjoBUe cpabaThiBaHUs 3-T0 IPOTPAaMMUPYEMOr0 peJjie
3HaueHHe Hapnucek [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
F6 3-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU NepexXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie POUCXOJUT NMPHU NEPEXOIE B PEKUM
ABAPHUA “ABapwus”
OnpefesisieT MeTO/| pETYJIUPOBAHUS BbIXOJHOT0 HANPSIXKEHHUsI
3HaueHHe Hapnuce [TosicHeHue
F7 METOJ, per. " >
0 ¢$azoBbId Da30BbIM MeTO/] peryJMpoBaHus
1 np.nepuof, | MeToj peryJiMpoBaHusl IPONYCKOM NEPUOJ0B
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3aﬂaeTCH XapaKTep HArpy3KH — aKTUBHAA WJIKM dAKTHUBHO-MHAYKTHUBHAA.

3HaueHHe Hapnuce [TosicHeHue
0 aKTHUBHas AkTtuBHas Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 aKTUBHO-UH/|. | aKTUBHO-UH/JyKTUBHAsA. PeKoMeHJyeTcsa HCIO0Jb30BaTh
JUIsT Harpysku ¢ cos ¢u<0,8 nmpu ¢a3oBoM yrpaBiaeHHHU(
F7=0) wu jna Harpyskd, NOJKJIOYEHHON uepes
TpaHcpopmaTop, HpH yHpaBJieHUM MPOIYyCKOM
nepuojioB( F7=1)
®yukuuu F11-F22 peiicTByOT ipu ¢a3zoBoM MeToe peryaupoBanus( ¢yHkuusa F7=0)
BpeMsi maBHOro BbIXOJla HaNpshKeHUS Ha 3aJlaHHbIA ypoBeHb. /lMana3oH 3HayeHUH
F11 IJIaBH. YCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs N/IaBHOTO CHIDKEHHUS HAIpsHKeHHWS [0 MUHUMAJbHOIO 3HadyeHHd. /ManasoH
F12 IIJIABH. BBIKJIL. .
3HaYeHUU ¢yHKIuU oT 0 1o 25 cek c marom 0,1 cek
OnpefensgeT 3aKOH U3MEHEHUS BBIXOJHbIX HANPSXKEHHUA U MOILIHOCTHA B 3aBUCUMOCTH
OT YNpaBJSAOLEro CUrHajla(pu yCJA0BHUM, UTO HANpsKEHHE CeTH CUHYCOUAAJIBHO, a
Harpyska JInHelHa)
3HavyeHue Hagnuch ITosicHeHue
F14 | per.BesuynHa
0 U BeixofiHOe HanpspkeHHe IPSAMO  NPONOPIIMOHAJBHO
CUTHaJy yopaBJeHUs
1 p Brixo/iHast MOLIHOCTb NPSIMO NPONOPLUOHAIBHO CUTHATY
ylnpaBJIeHUs
MuHuManbHOE 3Ha4eHHe CUTHaJla 3aAaHus B %. /luana3oH 3HayeHUH GyHKUUU oT 0%
F15 | HwkH.IIpejgen
J10 100%, Ho He 6oJiee 3HaueHus ¢yHkuuu F16. luckpetHocts 0,1%
MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /lnana3oH 3HayeHud yHKLUU oT 0%
Fl16 BepX. Ipefe
J10 100%, Ho He MeHee 3HaueHus yHkiuu F15. luckpetrHocts 0,1%
YnpaBseHne TOKOM Harpy3kd. @DYHKLOHMA BKJIKYAeT WM OTKAKYAET PeXUM
OrpaHUyYeHusl TOKa WU CTabUIM3aLMU TOKa.
3HaueHUe Hagnucek [TosicHeHue
F17 pexum 0 OTKIL PexxMbl OTpaHUYeHUs WM CTAOWJIM3ALUK  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BkJloyeH pexKHM orpaHUYeHHUd TOKA
2 cTabuarsanus | BkaoveH peXXMM cTabU/IM3al MU TOKa
@yHKLUS onpefesisieT CKOPOCTb U TOYHOCTb CTAOU/IM3aLMU UM OTpaHUYeHUs
0 MepsieHHas | MepsieHHasi cTabu/aM3anus, BbICOKas TOYHOCTh
F18 | cra6umsanus 1 cpefHss CpefHsad cTabuIM3a1ys], CpeiHsIsl TOYHOCTD
2 obIcTpas BbicTpas cTabuM3anus, HU3Kasi TOUHOCTh
3 r6Kas BeicTpasgs npu 6GOJBLIMX OTKJIOHEHHUAX OT YCTaBKH,
MeJiJleHHasl IpY MaJblX OTKJIOHEHUAX
F21 u. ipegen | OnpefensieT MUHMMaJ/IbHOE 3HaUeHUe TOKA B HarpyskKe B peXHMe CTabUau3al Uy TOKa.
3HaueHue QYHKIIUY HE MOXET NPEBbICUTh 3HaYeHHe PyHKIuU F22
OnpefensgeT MakCMMaJIbHOe 3HAaYeHHe TOKAa B Harpyske B pe;XKMMe OTpaHHUYeHHs TOKa
F22 B. ipege | WM CTAabUIM3aLMMU TOKA. 3HaYyeHHe QYHKIMHU He MOXKeT NPeBbICUTb HOMHHAJIbHBIN

TOK pPEeryJiiTopa U He MOXeT ObITh MeHbIlle 3HaueHus1 yHkuuu F21

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

OnpefensieT BpeMsl OAHOTO I[MKJIA PEryJAUpoBaHus. [/luanasoH 3HaueHU pyHKLIMH OT 1

F26 HKJI. per.
I p 10 10 cek c marom 1 cek

MuHuMasbHOE 3Ha4eHHe CUTHaJla 3aAaHus B %. /luana3oH 3HayeHUH GyHKUUU oT 0%
F27 | HmxH.npenen o o

J10 100%, Ho He 6oJiee 3HaueHus ¢yHkuuu F28. luckpetHoctsb 0,5%

MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLUM oT 0%
F28 Bepx.npejen o o

J10 100%, Ho He MeHee 3Ha4YeHus yHKunu F27. luckpetrHoctb 0,5%

QyHKIMA BK/AKOYAeT WIM OTKJIOYaeT TeCTUPOBaHME Ha HaJMihe Harpyskd H
F91 KOHTPOJIb BHYTpeHHee KOPOTKOe 3aMblKaHHe TUPUCTOPOB

Harp. 3HayeHue Hapnuce [losicHeHUe
0 BKJIIOYEHA 3amyTa BKJKYeHa
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1 | OTKJ/IFOYEHA | 3amuTa OTK/IYeHa
3anuch B aMsATh 3aBOJICKMX HACTPOoeK( 3Ha4eHHUH 10 YMOJTYaHHIO)
3HaueHHe Hagnuchb ITosicHeHue
0 HeT 3HayeHHWa BceX MNpOrpaMMHUpyeMblXx QYHKIUH He
M3MeHseTcs
Bce  nporpammupyemble  GYHKUMM  NPUHUMAKOT
3aBO/ICKME 3HAYeHHUs1. ITU 3HAUEeHHUs PaBHBI:
OyHKIUSA 3aBojcKoe OyHKIUSA 3aBojcKoe
3HayeHHe 3HayeHHe
FO 0 F15 0%
F98 | 3aBoa. HacTp. F1 0 F16 100%
F2 1 F17 1
1 Ja F3 0 F18 1
F4 1 F22 IHOM
F5 2 F26 5 cek
F6 3 F27 0%
F7 0 F28 100%
F10 0 FI91 0
F11 3 cex Fo8 0
F12 1,5 cek F99 1
F14 0 F100 3
F99 | RS-485 agpec OnpepensieT afipec ycrpoicTBa B ceTu RS-485, 3nayenus ot 0 0 247
OnpepesisieT CKOPOCTb Nepefiauyu JaHHbIX o ceTH RS-485
3HayeHUe Hapgnuch
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ur/c
5 28800 6uT/cC
6 38400 6uTt/c
7 57600 6uTt/c
8 76800 6uT/c
9 115200 6uT/C
F102 kI paza Onpepenser ko03pOULMEHT Nepefayud MO TOKYy MeXAy HU3MepeHHbIM 3HayeHHueM
CUrHajla C JaT4YMKa TOKa W IOKa3aHUsIMM TOKa Ha JAucisiee. Ha mnpeanpusTuu
M3rOoTOBHUTEJIE 0OBIYHO BBICTABJIEHO 3HaYeHUe 6/1M3Koe K 1,00. /lnana3oH 3Ha4eHUH OT
0 1o 2,50
8. UnjuKanusa JaHHBIX HA JUCILIee
B Tabsuue 8.1 npruBeseHbl 0OTOOpaXkaeMble Ha JJUCIJIee JaHHbIEe JJIs1 BCEX PEXKUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,
P3=45%, I3 =66 A.
1-a cTpoka KoJ QyHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HauyeHUe QYHKIUHU U KpaTKOe MOosiCHEHUE
Pa6 1-4 cTpoka BesvyuHa 3a4a01ero CUrasaa
aboTd 2-9 cTpoKa BesiMuMHa TOKa U TeMmIlepaTypa pajyaTopa, HampUuMep,
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[=25 A, Tp=38C.

WHauuupyeMble Ha JWCIlJiee MapaMeTpbl MePUOAUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TEeKyllero napaMerpa. [Ilpu 3ToM Ha jucniee 6yJieT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoG6bI UX YCTpAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOObI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHMUS

N OmH6KH Haanuce Ha IlosicHeHUue
HHAUKATOpEe
Harpy3ska He noJiK/Jil04eHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3mo:KHas npuynHa JenicTBUs
Harpy3ska He mnojk/w4YeHa WM | Y6eaAUTbCA B NpPaBUJIIbHOM
NOAKJ/IIYeHA HEBEPHO NOAKJIYEHUH HATPY3KHU
HapymieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TIPU HeOo6X0UMOCTH
KOHTaKTHbIE OBEPXHOCTH
o1 HET Harpy3Ku ujiu 3aYMCTUTh, BUHTOBbIE COEeJUHEHUS
K3 Ttupucropal NOATSAHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTBL’  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Ecnu  Tupucrtop “sBoHutca’ -
YCTPOWCTBO HEUCIIPABHO
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHUE CETH
Bo3moKHasi npuYnHa JenicTBUs
HanpsbkeHuwe Ha perynaTop He | Y6equTbcs B MOJKJTI0YEHUH
. N0JaHo HanpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOAKIYEHHUS
C/IMIIKOM HU3KOe HalpsDKeHHe Y6eauThcs, 4TO HanpsiKeHWe B CETH
6osbiie 190 B
BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MUTAHUS
CUCTEMBbl  yIpaBJeHHWs  WJM [pPOBajJ  CHJOBOTO  HaNpsKEHUS
JUINTEJBLHOCThIO GoJiee 2-X CeKyH/. JlasibHelllee MOBeJleHUe peryJsiTopa
Ow3 Hannpt;(;:ggnﬂ' onpenensercs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loTtoBHOCTB”; ecam F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Cton”
Temnepatypa ox/axjawlulero paguaropa gocrura 90 C.
Bo3MoxHasA npu4YMHaA JencTBus
Ow4 neperpen!
HeucnpaseH BEHTUJISATOP | Y6eauThcs B HCIPaBHOCTH
OXJIAXKJIEHUS BEHTUJIATOPA

24




"3sezga JnextporHnka” https://zvezda-el.ru/

3acopeHbl BEHTUWJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHBIE
YKaJII03U »KaJII03U OT IBLJIU U Mycopa
PerynaTop pasmelleH B IJIOXO | YOeAUTbCS, 4YTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:Kalollero BO3/yXa He
MecTe npesbimaer 40 C. YcTaHOBUTH
peryiatop B Jjpyroe = MecCTo,

NPUMEHUTh BHEIIHUHU 06/1yB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HET CBA3U MEXAy

[Inater A2 u A5 He 06MEHHUBAIOTCA

npO‘-II/ICTI/ITb MEXIIJIaTHbIE

Owb5 N ZpyT C L pYyroM JaHHBIMU pasbeMbl, ec/IM OLIMOKa He Hcye3aeT
— OTIPABUThb B PEMOHT
KopoTkoe 3ambikaHMe Ha BbixoZie | [Ip0O3BOHUTB BBIXO/, peryndaTopa Ha
perysasaTopa Ha/Inure Mex$a3HOro KOPpOTKOIro
3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJII0
CivwikoM  6GoJibliMe  IMYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOIO MyCKa,
Owm?7 Koporkoe TOKH YMEHBIINTE BBIXOJHOE
3aMblKaHUe!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIATb BBIXOJAHOE
npeBbIllaeT HOMHUHAJbHBIM TOK | HallpsiKeHUe PeryJsTopa;
ow10 Meperpyaka peryzasTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOTO BpEMEHHU

TOKA; YBEJUUYUTh COMMPOTUBJIEHUE
Harpy3Ku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PeryJsisiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JeiicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUTh MOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eauTbCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeTh 3HaYeHHE QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTH
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasa npu4YMHA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIW UX HEeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

NMOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4yeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

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

HeT omin6ok

HeucnpaBHOCTh  KHOMOK  wiM | OTIPaBUTb B PEMOHT
BCTPOEHHOI0 nepeMeHHOr0

pe3ucropa, BHYTpPEHHSAA

HEHCIPaBHOCTh

PerynsaTop mnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs

NPpUCYTCTBYET U HW3MEHAETCA, Harpy3ka IOJKJ/IIOY€Hd, HO Ha BbIXOZe

HallpAXEeHHWd HET

Bo3MoxkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuUTh
THPHUCTOPOB

HUCIIPaBHOCTb
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

HeT omin6ok

Ha HHAWKATOpPE HET Ha,qm/lceﬁ, CBETOAHOAbI HE TOPAT

Bo3MmoxHag npuyMHa

JeiicTBusa

He nmnopgaHo BcmoMoraTeJibHOE
nutanue 220 B

[IpoBepuUTh Ha/JW4YMe HANPSKEHUS
220 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUcCAaeT’, [daHHble Ha
MH/JMKaTope OOHOBJAITCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIM HEBEPHO

Bo3MoxHasg npu4YMHaA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociusiorpadpom
COIEPXKUT MHOTO noMex; | HAIMYMe TOMeX U IMpPOBAJIOB B
NepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM Hanps>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT APyroi JUHUU
o6opyaoBaHus (
3JIEKTPOJABUTaTesel, CBapOYHBIX
annapaTtos)

BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

HeT omu60ok

pexxuMe “I'oToBHOCTB”

[Ipy mojavye HampsiKEHHUs Ha PETryJATOP HA HAarpyske MPUCYTCTBYET
HanpshKeHHUe, X0Ts KoMaHaa “Pa6oTa” He 1oiaHa, peryJisiTOp HAXOAUTCS B

Bo3mo:KkHasi npuYnHa JenicTBUs

- KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP

THUPHUCTOPA
HeBepHnoe NOJK/IIYEHNE | YOeauTcs B MPaBUJIbHOCTH
Harpy3ku MOJKJII0YEHNS HATPY3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

10.

10. TexHu4eckKoe 06C/IyKMBaHUE

1 TexHHUueckoe OOCIYKUBaHHE peryJsTopa NPOU3BOJAUTCS HE pexe OJHOro pasa B

mecCTb MeCALEB K BKJIIOYAET B cebs:

A)
B)
B)
r)
H)

11.
A)
b)
B)
r)

KOHTPOJIb KpeIlJIEHUsI peryJsTopa
KOHTPOJIb 3JIEKTPUYECKUX COeJJUHEHUH, TOATS)KKA BUHTOBbBIX CO€/IUHEHU.
yAaJieHue NbUIU U TPsi3y;

KOHTPOJIb UCTPABHOCTH BEHTUJISITOPOB;

KOHTPOJIb TEMIIEPATyPHOI'0 peXKUMa peryasTopa.

11 MapkupoBKa peryJaTopa

1 Ha ka1l pery/iiTOp HAaHOCATCA:

Ha3BaHHUe peryJAaTopa;

0003HaYeHHe NUTAILEero Hanps>KeHUs U 4acTOThI;
noTpe6JisieMasi MOLHOCTb;

CTeleHb 3alUThl KOPIyCa;

/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

12.

12 YnakoBKa 6J10Ka

1 YnakoBKa pery/iiTopa Npou3BOJUTCS B KAPTOHHYO KOPOOKY WJIU JlepeBsSHHbIHN SALUK.
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13 TpaHcnopTUpOBaHME U XpPaHEHHUE

13.1 PerynsATop XpaHHWTb B 3aKpBITBIX IOMELIEHUSX B KapTOHHBIX KOpPOOKax WJIH
JlepeBSIHHBIX AIUKAX [PU CIeAYIOLUUX YCAOBUSIX:

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

B) oTHOCHUTeIbHASA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu Temnepatype 35 C.

Bo3ayx B moMelleHUHU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJoYel, a TaKxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 PerysnsaTop B ynakoBKe TPaHCIOPTUPOBATh MpHU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu TemnepaTtype 35 C.

13.3 TpaHcnopTHpoBaHHe JONYyCKaeTCsd BCEMU BHAAMU 3aKpbITOTO TPaHCIOPTA.
TpaHncnopTHpoBaHHMe  aBUATPAHCIOPTOM  JOJKHO  TMPOU3BOAUTBHCA B  OTAlJIMBAEMBIX
repMeTHU3MpPOBAHHbIX OTCEKaX.

14 KoOMIIJIEKTHOCTb

ZVEL-T oo e e s 1wt
PYyKOBOZCTBO IO 3KCIIYATALMH ..oovvvvevesireireinraesies e 1 wr.
| =0k 1 (0] o AP PTRPT 1 wr.

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUN
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHeHUS U
MOHTAaXKa U3rOTOBHUTEJIb 0053yeTCs OCYLeCTBUTD €ro 6ecnJaTHbIA PEMOHT WJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHYeCKUX U UHBIX NOBPEXJEHUAX YCTPOUCTBA 10 BUHE IOTPEOUTEA.

e Ha npegoxpanurenu.

e B csyyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITE/IbBHO U Y
CTOPOHHUX OpraHM3alUil 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysnoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoOLIHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBHUAX, UCIBITAJIU yJapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIe
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBIN OCYIIECTBJSAETCS Ha MpPeJNpUSITHU
WU3TrOTOBUTEJIA.

15.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U MOCTTAaPaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PATUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://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 505 | 447 | 761 | 714 | 330 48 Bosatel M10
ZVEL-1-1250 1250 505 | 447 | 761 | 714 | 330 50 Bosatel M10
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