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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-C”, “peryasatop” uiau “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-C
KosinuectBo ¢das 1
Cetb 198-242 B, 342/418 B, 50 T'y
YnpasJienue pazamMu CoBMecTHOe
CxeMa NOAKJIYEHUS] HAaTPY3KHU ofiHoJa3Has
Crnoco6bl peryJIMpoBaHUsl MOIHOCTH ®a30BbIN, NPONYCKOM NEPUOJIOB
BcrnoMoraTesibHOe MUTaHUE [1J11 CUCTEMBI 198-242 B 50 I'y
ynpaBJieHUs
MouHocTh NoTpe6/IeHUsl CUCTEMBI 20 BA
ynpaBJieHUs
HoMMHANbHBII TOK HArPY3KH 100, 160, 200, 250, 315, 400, 500, 630, 800,
1000,1250 A
Peryvpyroumn 3jieMeHT Tupucrtop
MukponpoueccopHas

Tumn cucteMbl ylpaBJIEHHUA

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIN
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
Curnas ynpasJieHUA o
IlepeMeHHbIN pe3UCTOp, KHOIKU aHeJU
ynpaBJleHUs
0-10 B / 20 xOm
0-20 MA / 91 Om

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHHUE
4-20 MA / 91 Om
[I1aBHBIU BBIXO/, HA 3aJaHHY0 MOLIHOCTb 0..25 cek
MHanKanus H(H,LLKO-KpHCTaJva{eCKHI?I WHAWKATOp 32-
CUMBOJIbHBIY, 2 CBETOAUOA
3 nporpamMmMmupyeMbix pese 220 B 5 A.

BbixoiHOM curHaJs: “Pabota”, “ABapus”,
“T'oToBHOCTB”
JJIeKTpOHHAad 3allUTa
JJIeKTpOHHAas 3all1Ta
Jatyuk Temnepatypsl 90 C
JJIeKTpOHHas
JJIeKTpOHHasl, paboTaeT TOJILKO Nepe]; IyCKOM
JJIeKTpOHHasl, paboTaeT TOJIbKO Nepe/ NyCKOM

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3aimuTa: KOpOTKOe 3aMblKaHHe Ha BbIXOJe
3amuTa: neperpyska JJIMTeJbHbBIM TOKOM
3alura: neperpeB TUPUCTOPOB
3auuTa: noteps ¢asbl UaM “cavnaHue” gas
3almuTa: KOHTPOJIb NOAK/II0YEeHU Harpy3K1
3auuTa: KOHTPOJIb UCIIPAaBHOCTH TUPUCTOPOB
3almuTa: HeCUMMeTPUS BbIXOIHBIX TOKOB(
JJIeKTpPOHHadA
06pBIB WJIK IOBpPEX/AeHHEe HAarpy3KH)
[leperpyso4Has crioco6HOCTb( JeHCcTByOIee
cpefjHEKBaJJpaTU4YHOe 3HaUYeHUe)
[Topor cpabaTbeiBaHHUs 3aLUMThI OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIVIMTyAHOE 3HaYeHHe)
ToyHOCTB cTabUIN3aL MU JeUCTBYOIUX
Cpe/iHEeKBa/IpaTUYHbIX 3HAYE€HUH BBIXOJHbIX
napaMeTpoB
Bpems cTabuin3aLuu TOKa, HapsXKeHUs,
MOIIIHOCTH, KBa/JIpaTa HaNps»KeHUs NIPU CKayKe
HaNps>KeHHUs CeTH WM Harpysku Ha 10% B

[=1,5Ia-10 cek, I=1,25 Iu - 30 cek, [=1,1 [u -
1 MuH

Hanpspkenue u Tok - 2% UH, [H
MOILHOCTb, KBaZpaT HanpsbkeHus — 4% PH,
UH"2

2..3 cek
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peXXuMe CTabun3aluu

CTeneHb 3alUILLEHHOCTH IP20
Ox sk eHHe [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa oKpyKarwlleu cpeabl 0.45C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJieHcaTa ( cyxoe NOMeleHHe)

H3ongauus

2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yOPaBJISIOUMUMHA LeNsIMH

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTusa

12 MecsaueB

HuTtepdeiic RS-485, npotokos ModBus RTU

onIusi, TpedbyeTcs Aom. niata RS-485

[ paboThl peryJjsTopa Heo6XoAMMO JBa HamnpspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPBI KOMMYTHUPYETCS HAa HAarpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HalpsDKeHUEM; Jpyroe

HallpAX€HHe HCIOoJIb3yeTCAd OJd THUTAaHUA

CHUCTEMBbI

ylpaBJIEHHUA OHO Ha3bIBaeTCA

BcrioMoraTesbHbIM. CHJIOBOe HampshkeHHe MOXKeT ObITh mogaHo Kak 220, tak u 380 B,

BCIIOMOraTesibHOe Hanpsi»keHue — ctporo 220 B 50

I,

2.2 PerynaTop npeHa3HavyeH [/ 9KCIJIyaTalluy B CJeyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS 6e3 arpeCcCHBHBIX NAPOB U ra30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +45 C;

B) BepxHU Ipe/ies1 OTHOCUTEbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu

BJIATY;

) atmMocdepHoe gaByeHue oT 84 o 106,7 klla;
) mecto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3JjeCTBUS NPSMBbIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U Y/1IApPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee yCTPOHNCTBO.

BHewmHUM BUA peryJisiTopa npeAcTaBJieH Ha pucyHke 3.1:

ZVEL-3-100,
ZVEL-3-160

ZVEL-3-200,
ZVEL-3-250

ZVEL-3-315,
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 60xoBo# naHesu lKkada HAXOAUTCA KJieMMa 3a3eMJIeHUS.

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

[IpoBoja [/ MOAKJIIOUEHUs] MHUTAIOLIEr0 CUJIOBOTO HANPSDKEHUS 3aBOJSATCS B KOPIYC
CBepxy; NpoBo/a [/ MOAK/IYEHUS Lielled Harpy3KHy U YIIpaBJeHUs — CHU3Y.

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

PucyHok 3.2 Perysiarop ZVEL ¢ BeiHeCeHHOM MTaHeJIbIo yIIpaBJIeHUs

9TO JjlaeT BO3MOXXHOCTb BBIHECTU IMaHeJb YNpaBJeHUs 3a INpejesbl PEryjasTopa U Hpu
HeOOXOJAMMOCTHM YCTAaHOBUTb €e, HalNpuMMep, Ha /JBeple BHelHero Mmkada. /JinHa
COeIMHUTEJILHOTO XKI'yTa — 1 MeTp.

3.2 PexxuMbl pabOThL
Perynatop B /060 MOMEHT HaxOAUTCS B OJHOM K3 PEXHUMOB pPabOThbL. ITH PENKUMBI
nepevyucaeHbl B Tadsuie 3.1.

6
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Tab6sinna 3.1 PexxuMbl paboThI peryasiTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yHNpaBJieHUs1 Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpolCcTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“[IlporpaMMupoBaHue”, MpPU MOCTYIJIEHUH KOTOPbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaYeHHe CUTHAJIA 33IaHUS

“PaboTa”

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HaJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPbI NOJAIOTCS YIpPaBJSOIIMEe UMIYJbChl, HA
Harpy3ke MPUCYTCTBYeT HampsbkeHWe. Ha MHAMKATOpe OoTOOpakaeTcs
TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBieHWs:T KoMmaHZbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“T'oTOBHOCTB .

“ABapus”

B 3TOT pexxuM peryATop nepexoiuT NPU PerucTpaluu KaKou-an6o
aBapUMHOM cuTyauuu. UMy ibcbl ynpaB/ieHUs HA CUJIOBble TUPUCTOPHI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay ‘Paborta” mo
JIMKBUJALIMM aBapUUHOM cuTyauuu. Ilocse perucrpanuu OoTCyTCTBUA
aBAapUWHOM CUTyallUU PEryJsTOp MOKEeT aBTOMAaTHU4YeCKHU IMEepPEUTH B
pexxuM “PaboTta” naum “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/Ja aBapUIHOMN
CUTYaLlUH U 3allpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y NMOSICHSIOIAsg HaAIUCh

“IIporpamMmmupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUH NPOTpaMMHUPYeEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NaMATH MHUKpolpoueccopa. YTobbl
nepelTu B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum “[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoIKy “IIporp.” B mepBble 10 cekyHJ mnocie
noZlayd TMUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAUCIIee
oTOOpakaeTcsi Ha3BaHUE TEeKYIed MOJieJIU peryJsTopa).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBaHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBoi cTpoke HHAUWKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HauYeHHe QYHKIUM H( HJIH)
NOSICHEHHE

3.3 OpraHbl ynipaBjeHUd U UHAUKALUU

Ta6sinna 3.2 3ieMeHThl yIpaBJeHUs U UHAWKAIIMU PeryasTopa

OpraH ynpasyieHus win | HasHayeHue

MHIUKAIUHU

Csetoauopn “Paborta”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

[oput B pexxume “ABapus”

Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3Ha4YeHUs

HWHAWKATOP

IpOorpaMMHUpyeMbIX YCTABOK

[lepeMeHHbIN pe3ucTop | YnpaBJieHHUE BbIXOJHON MOLHOCTbIO B PyYHOM peXUMe

“YupaBsenue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOTrpPaMMHUPOBaHUs
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Jia BbIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

Kromia "0 3HAYeHMUsI
KHomnka “>”" Jl/1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4Y€eHUs NIPOrpaMMHUPYEMOM BeJIUYUHBI

3.4 Ha3znayeHue KJeMM KJaeMMHbIX Kosonok XT1, XT2, X1-X4 npuBejieHo B Tabauie 3.3.
KiiemmHbIe koo4kU X1- X4 pasMeniaroTcs Ha IJ1aTe yIpaBJeHuUs.

Ta6suna 3.3 HasHayeHHe KjaeMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI
XT1 1 A Jnsi coennHenus ¢ $a30i CUIOBOr0 HaNpsKeHUs
XT1 2 N/B 51 coeuHeHus co BTOpou pa3oil CUJI0BOTO HaNpsiPKeHUs
WJIK HyJIEM
XT1 3 L1 51 coefiHEHUd C HArpy3Kou
XT1 4 L2 51 coefiHEHUd C HArPY3KOH
X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa
X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B
X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND O6uIM /15 aHAJIOTOBOTO CUTHAJIA yIIpaBJeHUs
X1 6 Ay g mogayy CUrHasia JYCTaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa30MKHYTBIM KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJje
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P? HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUpPYyEMOTro peJse
O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJie
X4 5 P2
X4 6 H3 P2 HopMasnibHO-3aMKHYTbhIM KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
NpOrpaMMHUpPYyeEMOTro peJse
O6uuit | 06U KOHTAKT 3-T0 NPOrpaMMHUpPyeMOro peJie
X4 8 p3
X4 9 H3 P3 HopMasnibHO-3aMKHYTbhIM KOHTAKT 3-I'0 IPOrpaMMUPYEMOTO
pene
X5 1 L HanpsxkeHue ynpaBjaeHUs
X5 2 N HanpsikeHue ynpaBJieHUs
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3.5 Bbi6op cnocoba noja4y KoMaH/

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

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

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

Takxe komanbl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl 0 uHTEepdelicy RS-485, ecnu
F1=2.

3.6 Br160op 3azato11ero curyHasaa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINPSXKEHUS PperyasaTopa MOXHO MECTHO WU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

A) kHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAET 3HAUYeHHE
3a/lal0lero CUrHasia, a HaKaTHUe U yZiep>KkaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpoeHHbBIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEepPEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHUSM 33/]al0lero CUrHasia.

[ AUMCTAaHIIMOHHOTO yIOpaBJeHUs B KayeCcTBE VIPABJSIOIIUX CUTHAJIOB MOTYT
NPUMEHSAThCH:

A) cranpapTHbIY aHasoroBbii curHai 0..10 B;

B) crangapTHbIN aHa/0roBbid curHad 0..20 MA;

B) craHZapTHBIN CUTHAJ aHAJIOTOBBIH 4...20 MA.

[') BHeIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHUs(
npujoxeHve A) wu Tabsuned 3.3. Bbibop wucCnosib3yeMOro CUrHajJa OCYLeCTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIJiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMM TOKa CUTHaJ 3a/laHus 0OTOOpaXkaeTcs B aMmIlepax, HanpuMmep [3=28 A, B pexxume
CTabu/IM3alMy HamnpsDKeHUs - B BoJibTax, Hampumep, U3=150 B, B pexuMe cTabuiusanuu
MOLIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexxrume B cTabUIM3alMU KBa/paTa HaNpPsSKeHHUS —
B BesinurMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

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

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BKIOYEHUS

[loBesieHue perysfTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTAaTeJNbHOTO HaNpsKeHUs
ompeJesisieTcsli 3HayeHMeM QYHKIMU TOBTOPHOro BKJIW4YeHUs F3, ycraHaBiuBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpsXKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle JIBYX CEKYH/I — TO IPU HAJUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU 60JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmee
MHAMLUPYETCS cooblieHue 06 ouMbke. B TakoM MOJIOKEHUU PeryJissiTop 3a6JOKMPOBAH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, mocie
Yero peryJsiTop nepeniet B pexxkum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 npousitocTprupoBaHo HA pUCYHKe 3.3:
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'}
Haﬂpﬂ}HEHHE CeTu
- T
Komanga “Pabota”
- T
BeixogHoe Hanpaxenwe, F3=0
-
BeixogHoe HanpaxeHwne, F3=1
- T
Pucynok 3.3 [[pumeHenue pyHkuuu F3
3.8 Bbi6o HKIWH TPOTrPaMMUPYEMBIX peJie

Ha «xyeMMHyn KoJyioAky X4 1mJaTel yOpaBJeHUsI BbIBEJEHbl KOHTAKTbl TpeX
nporpaMMupyeMbIxX pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuii F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIH BBINOJHATh GYHKIUIO CUTHAIM3aTOpa C/1eYIOIHUX COObITH:

A) Perynsatop HaxoauTcs B pexkuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexkxuMe “ABapus”.

KoHTakThl mporpaMMUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.9 Bri6op crioco6a peryJMpoBaHust

BbIx0o/lHOe Hanps)KeHUe peryysaTopa MOXKeT peryJupoBaThcs ABYMs crioco6aMu: ¢pa3oBbIM
Y MpPOMyCcKOM nepuozioB. bosiee moapo6HO 06a cnocoba paccMoTpeHbl HHXe. Bbibop crocoba
peryJMpoBaHUs OCYyILLeCTBJISIeTCA IporpaMMupoBaHueM GyHKIuU F7( cM. yHKT 7).

3.10 ®a30BbI¥ METOA PErYJIUPOBAHUA

BbiXo/lHOe HanpsPKeHUe peryJaupyeTcd 3a Cc4eT UW3MeHEeHHs BpeMeHM 3aJlep)KKu
oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBIXOJHOTO HAMpS’)KEHHUs MOKa3aHa Ha PUCYHKe
3.4:

A UH

T3 T3 T3

PucyHok 3.4 BrixojHoe 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.

3.10.1 [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

Bb160p peryimpyeMoro napameTpa OCyLleCTBJSETCS MyTeM MPOrpaMMHPOBAHUS GYHKIIUU
F14 ( cM. nyHKT 7)

3.10.3 HM>KHUN ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUsl COOTBETCTBYIOT 3Ha4yeHUAM Min u Max Ha

pucyHKe pabodyero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAa4eHUM I03BOJIIeT YCTAaHOBUTbH I'PaHULbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTHUChb peryJupoBaHMe BbIXOJHOro mapamerpa. Eciu
YCTAaHOBUTb 3HAueHWe [iJIi HWXKHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryivpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HaNpsKeHHUs.

JuckpeTHoCTb peryavnpoBaHus coctasJsieT 0,1%.

3aZlaHNe 3Ha4eHU HMXKHEero U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.10.4 PexXuM orpaHUYeHUd TOKa

PerynsTop MoxeT paboTaTb B peXHUMe OTpPaHHUYEHUsI TOKa, B KOTOPOM CHCTeMa
ylnpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISET
TOYHO OrPaHUYMBAThb MYCKOBble TOKU Ha YpPOBHEe He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETCS U OTKJ/IIOYAEeTCsl MPOrpaMMUpOBaHueM ycTaBku F17, a BeJlMuMHa MaKCHUMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexxyM cTabuaM3alnuy TOKa

PerynsTop MoXxeT paboTaTb B pexuMe CTabWIM3alldM TOKa, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT YyIpaBJsiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOObI MOJAEP!KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
TOKa - 2% OT HOMMHAJIbHOTO TOKa peryJsTopa, BpeMs CTaOWJM3aLUM TOKA NPHU CKauKe
ceteBoro HamnpspkeHus Ha 10 % - 2.3 cek. CurHasa 3aZjlaHusi OoTOOpakaeTcs B aMIlepax,
Hanpumep [3 =27 A. OyHKIMS BKJIOYAETCA U OTKJIKYAETCs NIporpaMMHUpPOBaHMEM yCTaBKU F17,
a BeJIMUMHA MMHUMAaJIbHOTO M MaKCHUMaJIbHOr'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).
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3.10.6 PexxyM orpaHUYeHUs HANPSXKEHUS

Perysatop MoxeT paboTaTb B pexMMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4Ye€CKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TAaKHUM
00pa3oM, 4TOOBbI BBIXOJHOE HaNpshKeHWe Ha Harpy3ke He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
OyHKIMA BKJIOYAETCA W OTKJ/IKYAEeTCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOTO Hanpsi>keHus 3aaaeTcs ycraBkol F20( cM. myHKT 7).

3.10.7 PexkyM cTabuIM3aluy HANPSHKEHUS
PerysnsTop MoXeT paboTaTh B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa

yIpaBJieHHWs] aBTOMAaTU4YeCKH HM3MEHSIeT YINpaBJsioliiee BO3JAEHWCTBHE HA THUPUCTOPbI TAKUM
06pa3oM, 4TOObI MOJJEPKUBATh HANpPSPKEHHE HAa HArpyske Ha 3aJlaHHOM ypoBHe. To4HOCTB
CTAOUIM3AIMU HaNpsiKeHUsI — 2% OT HOMUHAJIbHOTO HAaNpPSKEHUST CETH, BpeMsl CTaGUIU3alUuU
IIpU CKauyKe ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHas 3ajaHus OoTOOpa)kaeTcsd B
BoJIbTax, HanpuMep U3 = 150 B. ®yHKIMA BK/IOYAETCS U OTKIKOYAETCSA MPOrpaMMHUPOBAHUEM
ycraBku F17, a BeJlMYMHA MUHUMAJIbHOTO M MaKCUMaJIbHOTO HaNpsKeHUH 3a/1aeTCsl yCTaBKaMHU
F19 u F20( cM. nyHKT 7).

3.10.8 PexxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT YyIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
0o6pa3oM, 4YTOOBI BBIXOJHAsi MOIIHOCTb B Harpy3ke He IMpeBbICWJAa 33aJjaHHOe 3HaveHHe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeanuuHa
MaKCHMMaJIbHOM MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.10.9 PexuM cTabuJIM3aLUU MOIIHOCTHU

Perysatop MoxeT paboTaTb B peXMMe CTaOM/IM3allMM MOILHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, 4YTOObl NOAJEpPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTH
CTabuIN3al M1 MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpPa, BpeMs CTabu/IM3aLuu
IpU CKauKe ceTeBoro HampspkeHus Ha 10 % - 2.3 cek. CurHazn 3afaHud OoTOOpaXkaeTcsd B
KWJIOBaTTaX, Hanpumep P3 = 10,0 kBT. QOyHKLIMS BKJIKOYAETC W OTKJKYaAeTCs
NporpaMMUpoBaHueM ycTaBky F17, a BeJiMYMHA MMUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3ajaetcd yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.10.10 PexuM cTabUIM3aIMY KBA/IpaTa HAPAXKEHUA

PeryasTop MoXeT paboTaTh B peXUMe CTabUIM3aLMU KBaJjpaTa HaNpsi)KeHHUs], B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TakKUM 006pa3oM, 4UTOObl MOAJEp>KMBaThb HaNpsKeHWEe Ha Harpy3ke Ha 3aJlaHHOM YypOBHE.
ToyHOCTh cTabuAM3aLUM KBaJjpaTa HamnpsbkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HaNpsKeHUsl CeTU, BpeMs CTabUJIM3alMU NPU CKauyKe CETEBOTO HAMpsKeHUSl UM HAarpy3Kd Ha
10% - 2..3 cek. CurHazn 3aZjlaHusl oToOpaXkaeTcs B BUJe MPOU3BeJleHUs BOJIbT, HanpuMep Us =
10000 B*B. ®yHKUMsA BKJIKYAETCId W OTKJ/OYAETCS NMporpaMMuUpoBaHueM ycTaBkud F17, a
BeJIMYMHA MHUHUMAJbHOTO W MaKCMMaJIbHOTO KBaJpaTa Hanps»KeHWUU 3a/jaeTcs yctaBkamu F31
v F32( cm. nyHKT 7).

3.11 YcTaHOBKA CKOPOCTHU OTPaHUYEHUS U CTAOUJIU3ALUUN

B nmnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTaGUIM3aLMH(
OrpaHHYeHUsI) 3aJaHHbIX BeJUuuH. /Jlnsg 3toro umeerca o¢yukuusa F18, korTopas moxert
NPUHUMATh 3HAUYEHHUS:
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- 0 - meguieHHas. CKOPOCTb CTAaOMJIM3ALMK WM OFPAaHUYEHUs] MAaKCUMaJIbHO MeJiJIeHHas,
IpyU 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3anUM. TOYHOCTb CTAaOU/IM3aLUHU
HanpsKeHUs WK Toka — 1% OT HOMHHAJIBHOTO Halpsi>KeHUs CeTH, BpeMsl CTabM/IM3aLUu NpU
CKayKe CeTeBOr0 HanpshkeHUs Wiu Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYEHUs CpejAHsAsA, NPU 3ITOM
JIOCTUTAeTCsl CpefiHssl TOYHOCTh CTabun3anuyd. TOYHOCTh CTAGUIM3ALMU HANPSKEHUS WU
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsXKeHUs CeTH, BpeMs CTaObU/IM3alMU [IPU CKayKe CeTeBOT0
Hamnps>KeHus1 UM Harpysky Ha 10% - 3.4 cek;

- 2 - opicTpast. CKOpOCTh CTabUIM3ALUM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kad. TOYHOCTb CTAaOW/IM3allMM HaNpsbKeHUs WJad Toka - 3-5% oT
HOMHMHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJIM3alMU NPU CKayKe CeTeBOro HaIpsiKeHHs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rub6kad. CKOpOCTb CTabWIM3allUM BBICOKAasA MNpPU 6GOJBLIOM OTK/JIOHEHUH
CTAabUIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabUJIN3UPYeMON BeJUYMHBbl K 3aJaHuio. Takod BHJ, CTabUIM3aLMU MOXET OKa3aTbCs
NOAXO/SILEN /I HEJIMHEMHOW Harpy3KH.

3.12 MeToz nponycka Nep1uoJioB
MoiHoCTb, BbljiesisieMasi B Harpy3kKe, peryJiMpyeTcsl 3a cCieT U3MeHEeHHUs 4ucJia MePUo0B

CEeTEeBOr0 HANpSKeHUs, B Te4yeHUe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOAHOTO
HaNps>KeHUsd NpUBeJieHa Ha pUCyHKe 3.6

T T
I

- Linkn 1 Linkn 2 olg Linkn 3

PucyHok 3.6 BeixoZjHOe HanpsikeHHe IPU peryJIMpoBaHUM MeTO/I0M IIPOMNycKa epro/i0B

JlocTonHCTBA MeTo/a:

A) He BHOCUT rapMOHUYECKHE UCKaKEHHUS B CETh;

B) HeT nmoTpebJieHUMs peaKTHBHOM MOILIHOCTH, cOS ¢ = 1 ( OpuM aKTUBHOM XapakTepe
HarpyskHu).

HepocraTku meToa:

A) He NOJXOAWUT JJisl peryJMpOBaHUsA TeMIlepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHA APKOCTH CBeYeHHUS JlaMIl HaKaJIMBaHUS;

B) He pekoMeHyeTcsl IPUMEHSATD AJ151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

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

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

HpI/I HUCIIOJIb30OBAHUHW 3TOTr0 MeETOJAa MOIIHOCTBb, BblAeJ/ideMad B Harpy3ke, MNIpAMO-
MponopnruoHa/JibHA BE€JIMYMHE CUTHAJIa 3a/laHHUA.
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Pabouuii [UK/I IpeACcTaBJeH HUXKe Ha pUCyHKe 3.7:
A PBbix
100%

Max

Min
T
0 B
TexHoNorM4ecKnin LMK
- .
100% — — — — — — —
CwurHan 3agaHws
T
0 o=
Komanga “"Pabota”
T
0 B

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

[Tocne momayu KoMaHAabl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOILIHOCTb, BblZeJisieMasi B Harpy3ke, U3MeHsIeTCd B COOTBETCTBUM C CUTHAJIOM 3aJjaHUs B
JAvalnas3oHe MexJy 3HayeHudaMu Min u Max.

CurHan 3aZjlaHus oTobpakaeTcs Ha JUCIJIee B IpolieHTaX, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMPOBaHUA
BpeMsa 1juk/ia peryJMpoBaHUs MOKHO YCTaHOBUTbH NpPOrpaMMHO B mpegesax oT 1 go 10
CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. MyHKT 7)

3.12.2 HuwKHue ¥ BepxXHUe npeJeJbl peryJupoBaHud
HuxHUM 1 BepxHUU Mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3HaYeHUsAM Min u Max Ha

pucyHke pabodero uukiaa 3.6. 3aJjaHHe 3HAYEHUW HWXKHEr0 U BeEpPXHEro ImpefesioB
peryJMpoBaHusl IMpHU peryJupoBaHUM MeTOJOM IPOIyCKa IepUOoJ0B OCYLIeCTBJIAETCA
nporpaMmMupoBaHueM ¢yHkuui F27 u F28 ( cm. nyHKT 7).

JIMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.
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3.12.3 PexXyM orpaHUYeHHs MOLHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4Ye€CKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TAaKHUM
00pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICUJA 3aJaHHOe 3Ha4deHHUe..
dyHkMA BK/IIOYaeTcsd NMyTeM NpucBoeHUs ¢yHkuuu F17 3HaueHHMs paBHOro 5, a BeJMYMHA
MaKCUMaJIbHOU MOIIHOCTH 3a/iaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.12.4 PexxyM cTabUaM3aI1MU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/IeHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOOGBI MOAJAEPKUBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TO4YHOCTb
CcTabu/IM3al My MOLHOCTH — 4% OT HOMUHAJIbHOW MOLHOCTH PeryJisaTopa, BpeMs CTabuau3anuu
IpU CKayKe ceTeBOro HampsbkeHMA Ha 10 % - 2.3 cex. CurHan 3afaHus oToOpa)kaeTcs B
KuyoBaTTax, HanpuMep P3 = 10,0 kBt. ®dyHk1Msa BK/IOYaeTcs NyTeM nNpucBoeHus GyHkuuu F17
3HaUYeHUsA paBHOro 6, a BeJMYMHA MUHHMMAJbHOW M MAKCHUMaJbHOW MOLIHOCTEH 3ajaeTcsd
yctaBkaMu F29 u F30 ( cM. nyHKT 7).

3.13 Boi60op THIA HArPY30K

PeryssTop uMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3Kd - aKTUBHOM HWJIM aKTUBHO-
MHAYKTUBHOU. Bb160p ocCylecTBsieTCsl porpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

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

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryasaTop caBuraet MMNyJibChl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Ilepexojia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpe/ieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3UMPOBAThb PEryJMPOBOYHYI0 XapaKTepPUCTHUKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi ycCTaHaBJMBaTb I3TOT pEXUM MpHU
NO/KJIIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHOCcTH MeHee 0,8, HanpuMep TpaHchopMaTop
Ha X0JIOCTOM XOJy, 3JIeEKTPOABUraTe U U T.N. Ec/IM ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), noaToMy BbIGOp peKUMa aKTUBHO-UHAYKTHBHON HarpysKu He
TpebyeTcsl.

- NIpPU peryJMpoBaHUM MNponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHUS Harpy3kud 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJsA [0 IOJIHOIO CeTeBOro, IMocje 4ero yxke COOCTBEHHO U
HAayMHaeTCcs peryJMpoBaHMe MNPONYCKOM MEepHOJ0B. 3a CyYeT IJIABHOrO CTapTa YAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUsl TpaHCcPOPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

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

KOTOpPOW 3Ha4YeHUsl paBHOro 1, Bce moJsib30BaTeJbCKUE YCTAaHOBKU CTHPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCSA 3aBOJCKUeE 3HaYeHUsI PYHKLIUH.

3.15 3amuThI

B perysnsaTope peasn3oBaHbl Cle[yOlIHe BU/bI 3alUT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3aluTa peaju3yeTcs yTeM GbICTPON 06pabOTKH MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT ZJATYMKOB TOKa. [Ipy npeBbillIeHUH MTHOBEHHOT'0 TOKa 3Ha4YeHUs 3*|HOM IpOUCXOAUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTC COOTBETCTBYIOLLee
COOOIIeHHE.
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B) 3amMTa OT Tneperpy3kd THPUCTOPOB TMpeJlHA3HAYeHA /Il  COXpPAHEHUs
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHON Ieperpy3ke TOKOM, IpeBbIIAOLIEM
HOMMHa/IbHOE 3HAYeHHe TOKa perysstopa. MHUKpONpPOLEeccop HeNpepblBHO HU3MepsieT TOKHU
Harpy3Ky U HaKaIJIMBAaeT 3HaYeHHe BPeMsI-TOKOBOI'0 MHTerpasia U CPaBHHUBAET €ro C YCTABKOH,
IpY NMpPEBBIIIEHUN KOTOPOW CHUMAET UMIYJIbChbl YIIPaBJeHUsl C TUPUCTOPOB U OTOOpaXKaeT Ha
Juciiee coobiieHue. Paborta perysisgTopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “'oToBHOCTB” ecsiv moAaHa komanza “Cron”.

[leperpy3o4yHas cnoco6HOCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3amwuTa OoT meperpeBa pajuaTopa 06ecrneYyrBaeTCs BCTPOEHHbIM TeMIlepaTypHbIM
JlaTYUKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTcss MHUKpolpoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 90 C. Ilocne cpabaTbhiBaHMsS 3aliUThl paboTa peryasTopa
OJIOKUpYyeTCs [0 OXJaXJeHUs pajauatopa Ao TeMmmepatrypbl 60 C, mocje 4ero peryJsTop
nepexoAuT pexuM “'0TOBHOCTBL”, ec/iv moAaHa komanza “Cromn”.

[') KoHTposib MOAKJIIOYEHUSI HArpy3KU U TECTUPOBAHHE TUPUCTOPOB Ha BHYTPEHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOM ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJII0UEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

Jl) KOHTpOJIb HANpPSDKEHUS CUJIOBOM CETU OCYIEeCTBJISIETCS 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaThIBAET B C/IyYyae OTCYTCTBUS MUTAIOLIEr0 HAMPSIXKEHUS.

E) 3ammuTa OT BHyTpeHHel HeucnpaBHocTd “Owm5 HeT cBsA3M Mexay miaatamMu”
bUKCcUpyeTCs MPU OTCYTCTBUU OOMeHa JAaHHBIMU MeX[y IaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOUCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

K) 3amuTa oT HEMCIPAaBHOCTH LieNU U3MepeHUs1 HaNps>KeHUs1 cpabaThIBaeT, eCJIM CUCTeMA
yIpaBJieHUs] U3MepsieT 3aBe/[OMO HeBepHbIe 3HAaYeHHS BbIXOJHOT'0 HANPsKEHU L. 3al[UTa MOXKET
OBbITh OTKJIIOYeHa ¢yHKIMer FO5( cM. myHKT 7).

3.16 Hactpouiku

B perysnsaTope npefycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) Jlna nsMeHeHHe nopora cpabaTblBaHUA 3alUThl OT KOPOTKOI'O 3aMbIKaHUsl B BepXHel
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxaminepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpPUATUN U3rOTOBUTEJIE YCTAHOBJIEH NOPOr CpabaThIBaHUA M0 aMIJIMTYe 0KoJo 2,5-3*1H,
rae IH - HOMUHAJIBHBIN TOK peryJiATopa. B JileBoM BepxHeM yrJ/ly 3TOU e IJIaTbl UMEITCH JiBe
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATh MOJIOKEeHHIO J1-]5, 3aMKHyTOMy /[pKkaMIlepoM. JTO HamNpshKeHUe onpefesseT
TOK cpabaTbiBaHMsA 3aluThl 10 K3. BesinunHa Toka cpabaThiBaHMSA NPSMO-NPONOPLUOHAIBHO
HalpsHKeHUI  3TOM  ycTaBKU. [lpy  HeoOXOAMMOCTHM  yBeJIMYUTb  4YYBCTBUTEJBHOCTH
cpabaTblBaHUSl HYXXHO 3TO HalpsDKeHWe YMeHbIIWTb, JAJs 3arpy6seHus - Haob0poT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IpyHUMas pelieHHe 0 HeOOXOJAMMOCTH M3MEHEHHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHM4, CJlelyeT IPUHUMAaTh BO BHUMaHue:

- ec/Jd [pKaMIep CHAT, HU OJHO U3 MoJoKeHUW |1-]5 He 3aMKHyTO, TO 3aluUTa He
cpaboTaerT;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MEpPEeHHOM KJellaMHM, MeHblleM 4yeM [H. 3ToO He 006s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HACTpOMKe 3aliuThbl, MOTOMY YTO 3allUTa cpabaTbiBaeT MO aMIUIUTyAHOMY(
MTHOBEHHOMY) 3HAa4€HMIO TOKa, a He JleWCTBYOIeMy. JTO 4alle TOBOPUT O TOM, YTO BEJHUKO
aMIJIUTYAHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoxeT NpuBecTH K BBIXOJY THUPUCTOPOB U3 CTPOA - BeJb OHHU JOINYCKAIOT
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HEKOTOpOe Ipe/ie/IbHOEe 3HAaYyeHHE MTHOBEHHOTO TOKAa, a 3aBOJICKAasg HACTpoWKa Kak pas3
npeJlycMaTpyBaeT cpabaTblBaHMe 3aLUTHI [/ HENPeBBIIIeHUs 3TOT0 Npe/e/IbHO-J0NyCTUMOTO
3HauyeHUs1. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIATHOM rapaHTUHWHOM
00CIY>KMBaHUHU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciu Tok, usMepeHHbI GaKTUYECKH, PACXOAUTCS C
JlaHHBIMH, 0TOOpaXkaeMbIMU Ha JMCIlJIee, MOKHO IPOM3BECTH UX MOJCTPOUKY. [ NOACTPOUKHU
cayxut ¢yHkuusa F102 "KI ¢aza”. [lokasaHuss Toka Ha [JuCIJiee H3MEHSIOTCA MpPsIMO-
NpPONOPIHOHAJBHO U3MEHEHUIO 3TOTO KO3pdUueHTa.

[IpyHKMMasn pelleHHe O MOACTPOMKe NMOKAa3aHUM TOKa, clefyeT UMeTb B BUAY CJefyloliue
daKTopBhI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYH HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKAa MOTYT ObITh HEJOCTOBEPHBI WJM BOOOILE HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0Ka3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPHU HECHUHYCOUJAJbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OoT HOMHWHAJIBHOTO TOKa PEryJaTopa;

- OTKJIOHEHMe NOKa3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEX/JEeHUH, BO3MOKHO, TpebyeTcs peMOHT;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThbIBaHHIO 3aLIUT OT
neperpy3kd HJM KOPOTKOrO 3aMblKaHUs - JIMOO CJMUIIKOM 4YacToe U HeOoOOCHOBAaHHOeE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryadropa IO IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb HMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CY>KUBaHUU.

[lpy mnpoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUW Ha JUCIJIee PEeKOMEHAYeTCs
bUuKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIu yIpaBJIeHHUs.

B) HacTpoiika nokazaHui HanpsiKeHUs Ha JUcIiee. 32 U3MepeHUe HalpsKeHUs1 OTBeYaeT
miata A6( camas HWXKHAs). C JIeBOM CTOPOHBI IJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBeYalI[UK 3a YCTaHOBKY HyJifA. C mpaBoM CTOpPOHBI - pe3ucTop R7, MacmTabupyomui
K03$PULMEHT MepeJjlayd OT U3MEPUTESbHOU MJIAaThl K IOKAa3aHUSAM AucIlies. PesaucTopbl MOryT
OBbITh TPY/IHO IOCTYIHbI U3-3a XXT'yTa NPOBO/OB.

151 moACTPOMKY NMOKa3aHUM Ha JIUCIJIee HE06X0UMO OTKJIKYUTD 3alUTy pyHKLMel FIO5,
nojaTh KoMmaHay “Pa6oTa”, BbICTAaBUB HyJieBoe 3aJaHue. 3adpuKcupoBaThb KHomkon ~@”
VHTEPECYIOIIYI0 BEJIMUYUHY Ha JUCIJee. YOeAUThCS, YTO Ha MOJK/JIIYEHHON Harpyske HyJieBoe
HanpsbKeHUe U JoOUThCS MOKa3aHUM HyJsl Ha JUcIliee TOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pe3ucrtopa R13.

Janee noaHATH BbIXOAHOE HanpsxkeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTopoM R7
OTperyJMpoBaTh IMOKa3aHUs Ha JUCIJee, AOOUBILMCh COBHAJleHUs C JAeWCTBUTEJbHbIM
3HayeHUeM. HM3MepsATb HanpspkeHHe HeOoO6XO0JAUMO MNpUOOpoM, 006J1aJaloUIUM CIOCOOHOCTHIO
u3MepaTh cpegHekBajpaTudyHoe 3HaueHue(TRUE RMS). Ilocine 3aBeplieHHsi HACTPOUKHU
peKOMeH/IyeTcsl BKJIIOUUTD 3alUTy pyHkiuen FO5.
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3.17 YupagJieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdericom RS-485. [To yMosyaHuio
3Ta MJaTa He UJIeT B KOMILJIEKTe NOCTaBKU. Ee He06X0JMMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciu npu mnepBoHaya/lbHOW NOCTaBKe IJIaTa He ObLIa 3aKa3aH, TO €€ MOXHO [JOKYNHUThb
OTZIeJIbHO.

Jns ynpaBsieHus no untepdeiicy RS-485 Heob6xoqumo:

A) YcTaHOBUTB 3HaYeHHUe aipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTH GyHKLuUel F99;

B) YcTaHOBUTH 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CMTHajJia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss OyHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). BoJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeWCTBYWOIIUM TpeboBaHusaAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uTteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallUM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KUM3HU HanpsbkeHue. [lpu
YCTAHOBKE peryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPAaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEOOX0IUMO OTKJIYUTD PETYJSATOP U NMOAK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCThb
wkada. 3anpeljaeTcs MCNOJIb30BaHUE Pery/sATOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCOT, 1iesI04el, Maces U T. II.

4.4 TloaxksirovyeHUe, PeryJMpoBKa M TexXHUYecKoe OOCIy>KUBaHHE peryJssiTopa [JdO0JDKHBI
NPOU3BOJUTHCS TOJIbKO KBATUQUIMPOBAHHBIMHU CIEUAJUCTAaMU, WU3YUYMUBIIUMH HacCTosllee
PYKOBO/Z,CTBO MO 3KCIIJIyaTalUH.

4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHus «[IpaBHUJ TeXHHYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

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

4.7 PeryiiTop He MOXKeT ObITh MCIOJb30BaH KaK pa3’beIUHUTE/Ib LIeNU WU U30JIMpylollee
YCTPOKUCTBO.

4.8 Ecny ciayydailHas MoJilaya HalpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONacCHOCTb JJs
nepcoHaa Wik 060Py/I0BaHUS, TO PETYJASTOP HEOOXOJUMO MOAK/IYATh Yepe3 NMpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEIIHEN CUCTEMOM 6€301aCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoOM, MOJKJIIOUEHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTcs BbljeseHHeM Temsa. [ npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa He06X04MMO:
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A) ycTaHaBJIUBATh PETYJSTOP HA HETOPIOYYIO MOBEPXHOCTD;

B) HefomycTUMO yCTaHABJUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIEepPaTypoOr OKPYKalollle cpeibl;

B) npu ycTaHOBKe He0o6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
10 IepUMETPY peryJsTopa.

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

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

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

54 llenu Aaa MOJA4YM CUTHAJIOB YIpPaBJIeHUS CJeAyeT BbINOJHATh BUTBIMM MapaMHu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yHPaBJSALAM KJIeMMaM JJis1 KaXKJ0Tr0 CUTHaJia OT/Ie/IbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYUuTb HX Ha[EeXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJisTopa, [AJs 4Yero PeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He pomyckaeTcsi MpOKJaJKa JIMHUK YNPaBJSKIIUX CHUTHAJOB B OJHOM JXIyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TOMEXH.

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

5.6 [lpu BbINOJIHEHMU MOHTAXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBOoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyolie e CTBUS:

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayecTBe TeCTOBOM HAarpy3KHd peKOMeHJyeTcCd MOAK/IIOYUTD JIaMIlbl HaKaJWUBaHHUA MOLIHOCTBIO
100-150 BT;

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

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'0O 3aMbIKaHUSA Ha BBIXO/I€;

B) nojaTh Hamnps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJMUO/bl Ha NlepeJHel NaHeau
KopIyca JJ0JDKHbl KpaTKOBPEMEHHO 3aropeThCs U NMOTacHYTh, Ha JucIlyiee B TedeHHe 10 cekyH[
Jl0/KHA 0TOGpa3UThbCA HAANWCh TeKylled MOJesM pery/sTopa U BKJIOYAKTCA BEHTH/IATOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUTHaJjia 3ajaHusi( HampspKeHUs WM MoluHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIpOrpaMMHUPOBAHUIO.
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6.2 Ilo yMoJsiuaHMIO, pEryJsiITOp HMeeT HaCTPOMKU: Mojavya KomaHJbl “Pabora”
OCYIL[eCTBJISIETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJJHO€e HaNpsiXKeHHe peryJInupyeTcs
$a30BbIM MeTO/O0M, CHUTHaJ 3aJaHud MO0JAeTcs BCTPOEHHBbIM IepeMeHHbIM pPe3UCTOPOM.
[lepeBenuTte Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE pPy4YKy HNEepeMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero NoJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/K/IIOUeHHON Harpy3ke( JlaMnax HaKaJWBaHHUs) U3MEHSETCS HalpsbKeHHe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTO.

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

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJiee KPaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocje 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

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

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT

OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHONKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[Aucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HavYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OyHKUUU U UX 3HAYEHUS.
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[IporpamMmupyeMble QYHKIIMU peryJiATopa lepedyuc/ieHsl B Tabaune 7.1.

Ta6siuna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuch Ha OnucaHue
KA HHAUKATOpEe
dyHkuyu F1-F8 ABAAI0OTCA 06LMMM AJ1s1 BCEX PEXKMMOB
OmnpenenisieTr cnoco6 ymnpaBJjieHUs: KoMaHJa “‘Pabora” momaeTcd MeCTHO HJIH
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 cr0co6 ymp. 0 TymBaep Komana "‘l?a60Ta"”noaaeTc;1 nepelle:o,aoz\’/[ PYKOSITKH
TyMOGJiepa “PaboTa” B mosiokeHHe “BkJ
Komanga “Pa6oTa” mojaeTcs myTeM 3aMbIKaHHUs KJIeMM
1 JOUCTAHIIUOHHO .
6 U 7 KJIeMMHOH K0JI0JKU X1 nJ1aThl yripaBJieHUsI
2 modbus Komanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HaNPs)KEHHUEM
3HavyeHUe Hagnucek IlosicHeHue
CurHas 3alaHusl U3MEHSETCS HaXKaTHeM KHOMOK “>" U
“en

0 KHOIKU ““ »

HaxkaTue “>” yBesiMYMBaeT BbIXOJJHOE HANPsHXKEHUE

HakaTue “<” yMeHbIIIaeT BBIXOZHOE HaNpshKeHHE

CurHan 3aZjaHusi HU3MEHSIETCS MOBOPOTOM PpPY4YKH

MepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMIEeBOM

1 BCTP.pe3UCTOP MaHeJu. [TosoxkeHUe “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. MMHHUMa/IbHOM BeJIMYMHE 33/lJaHus, oJIoXkeHne “Makc”

- MaKCHMaJIbHOU BeJIMUMHE 33/JaHHUSI.

CurHaJs 3aJlaHus MOJIaeTC BHENIHUM HanpsbkeHueM 0-

2 0.10B

10B
3 0.20 MA CurHaJj 3a/laHud nojilaeTcsd TOKoM ynpanJjeHusi 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus I0JlaeTcsl TOKOM ynpaBJeHus 4-20 MA
CurHan 3afaHus MNOAAETCS BHEUIHUM IepeMeHHbIM
5 BHEII. PE3UCTOP | PE3UCTOPOM. PekomeHiyeMoe 3HauYeHHe
CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlanus nojiaercs no uarepdericy RS-485
OnpefiesisieT MOBEeJEeHUE PETYJIATOPA IMOC/Ae MPONAKU HANPSPKeHHUs] CHUJIOBOW CeTH WJIU
BCIIOMOTaTeJIbHOTO HAaNpshKeHUs B pexkuMe “PadoTa”
3HayeHHe Hagnuchb [TosicHeHue
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HAIpsHKEHWE CKAayKOM BO3BpalllaeTcsd Ha

0 BKJIDUEHO NpeXHUU yPOBEHb.

Eciv mpoBan HampspkeHus ajauicad GoJsiee 2 cek -

F3 aBT.BKJI IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mnpoBasn HanpspkeHUs [JWJICS MeHee 2 CeK -
BBIXOJIHOE HAIpsHKEHWE CKAayKOM BO3BpallaeTcsd Ha
NpeXHUH ypOBEHb.

1 OTKJIIOYEHO Ecnu mnpoBas HanpspkeHUs JJIMJica Gosiee 2 CeK -
aBTOMAaTHYECKUH Mepe3anycKk He MNPOUCXOAUT; UYTOObI
nepedTH B pexxuM “Pab6oTa” HYXHO NoAaTb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejesisieT ycaoBUe cpabaThiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HavyeHUe Hagnuch IlosicHeHue
F4 1-e pesie 0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaAX PabOTHI
1 curtian TOTOB E:paﬁaTbIBaHI;Ie peJie MPOUCXOJUT MPHU NEPEXOJE B PEKUM
['0TOBHOCTB
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CpabaTbIBaHHUeE peJie IPOUCXOJUT NPU NEPEXO/IE B PEKUM

2 curdas PABOTA | . "
Pa6oTa
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0ie B PEIKUM
3 curHaa ABAPUS | P ” P p A P PEXoAe B p
ABapusi
OnpenesisieT ycjoBHe cpabaThIBaHUSA 2-T'0 MIPOrPaMMUPYEMOr0 peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PeXXUMaX paboThl
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePeXoie B PEIKUM
1 curHaa 'OTOB | P ” P p A P PEXoAe B p
F5 2-e pene ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0ie B PEIKUM
2 curnan PABOTA | /P323TH peJie ip /T DU TIEPEXOAE B P
Pa6oTa
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
3 curHaa ABAPUS | P ” p p A p PexoAe B p
ABapus
OnpenesisieT ycoBYe cpabaThIBaHKSA 3-T'0 MIPOrPaMMUPYEMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTHUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
1 curHan 'OTOB | P ” p p A p PexoAe B p
Fé6 3-e pesne ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0/ie B PEIKUM
2 curnan PABOTA | /P323TH peJie ip /T DU TIEPEXOAE B P
Pa6oTa
CpabaTbIBaHUE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
3 curnan ABAPUA | P . peetip AT P IEPEXOAE B P
ABapus
OnpefesisieT MeTO/J, peryJIMPOBaHHUs BbIXOJHOTO HaNPSIX)KEHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. " =
0 ¢$a3oBbIl ®a30BbIll MeTO/| pETYIUPOBAHUS
1 np.nepuoz, MeTo/ peryJiipoBaHUsi IPONYCKOM NEPUOJIOB
3azjaeTcs XxapaKTep Harpy3Ku — akTUBHAsl MJIM aKTUBHO-UHAYKTHUBHas.
3HavyeHUe Hagnuch IlosicHeHue
0 aKTHUBHas AkTuBHas Harpyska( cos ¢u >0,9)
F8 HArpyaKa 1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH/yeTcs HCIOJIb30BaTh
JUis Harpy3ku c cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) w g Harpysku, I[OJKJKYEHHOH 4Yepe3
TpaHchopMaTop, MNpH yIpaBJieHUH NPOMYCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphbl AJ1s UHJUKALMU B paboyeM pexuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o dazam
1 [,U WHuKanusa TOKOB M HANPsKeHUH 1mo ¢paszam
2 I, P WHauKanusi TOKOB M MOITHOCTEH 1o ¢paszam
F9 WHIUKaLWS ” ”
3 U, P WHuKkalnusi Hanpsi>keHUH U MollfHOCTel 1o ¢paszam
4 I Wuukanus TOKoB 1o ¢pazam
5 §) Wuaukanus HanpsikeHUd no dpasam
6 P WHauKanusa MoIHOCTEeN 1o ¢pasam
dyukuuu F11-F24 peiicTByOT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)
BpeMsi maBHOTO BbIXOJA HAMNpsDKEHUs Ha 3aJaHHbIA ypoBeHb. /lMamas3oH 3HayeHUM
F11 IJIaBH. yCK
dyuknuu ot 0 go 25 cek c marom 0,1 cek
BpeMsi mJIaBHOTO CHU)KEHUs HaNpsKeHUsl [0 MUHHUMaJbHOTO 3HauveHus. /Jluama3oH
F12 MIJIaBH. BBIKJIL. .
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
OnpefesnisieT 3aKOH U3MEHEHUSsT BbIXOJHbIX HaNpPs>KeHUs1 U MOIIHOCTHA B 3aBUCUMOCTHU OT
yOpaBJsSOIIero curHana(mpu ycjJOBHM, 4YTO HaNpshkeHUWe CeTH CUHYCOUJAJbHO, a
Harpyska JIMHelHa
F14 | per. BenuuuHa Py )
3HavyeHue Hagnuceh ITosicHeHue
0 U BrixoqHOe HampshbkeHHe TMpPsSMO  HPOMNOPLHUOHAIBHO
CUTHaJy yIpaBJieHUs
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BbIX0o/iHasi MOIIHOCTb NMPSIMO MPONOPLHOHATBHO CUTHALY
ynpaBJieHUsI

1 P

MuHMMaJIbHOe 3HaYeHHe CUTHaJsIa 3aAaHus B %. /luanma3oH 3Ha4yeHUW ¢yHKIuU oT 0% m0

F15 | mwa.npepen 100%, HO He 60J1ee 3HaYeHus1 pyHKuuH F16. luckpetrnocts 0,1%
F16 Bepx. Ipeien MakcuMasibHOe 3HaueHHe CUTHasla 3aJjaHus B %. /luanasoH sHadeHui GyHKLUM oT 0% 10
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. luckpetHocTs 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUSA BKIKYAET WU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKA WJIK CTAOW/IM3alUU TOKa.
3HavyeHue Hagnuceh [TosicHeHue
0 OTKJL PeXMMbI OrpaHUYeHHUs UK CTA0UIN3AIMU OTKJII0YEHBI
1 orpaHuvyeHue | | BkiroueH pexuM orpaHU4eHHUs] TOKA
F17 —— 2 Crabunuzanusa | | BkawoueH pexXuM cTabuau3aldu Toka
3 Orpanuyenue U | BKyOYeH pexxMM OTpaHUYEHUs HAPSHKeHUs
4 Crabuausanusa U | Bk/aoyeH pexyM cTabuan3alii HanpsiKeHUst
5 orpanuyeHue P | BkyoyeH pekuMM orpaHU4eHus MOIHOCTH
6 Ctrabunuzanus P | BkitoyeH pexuM CTabUJIN3allud MOLTHOCTH
7 Crabunuzanus | BkiroueH pexxuM cTabuIrM3aliu KBaipaTa HalnpshKeHUs
U*u
DyHKIMS onpefiesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3alMU UK OTPAaHUYEHHUS
0 MepneHHas MepsieHHas cTabuJIM3aIys, BbICOKAsi TOYHOCTD
F18 | crabumsamus 1 cpeiHss CpenHss cTabuausalys, Cpe/iHsisi TOUHOCTh
2 GbIcTpas BricTpas cTabuin3alus, HU3Kas TOUHOCTh
3 rH6Kas BoicTpass mnpu OGOJBIINX OTKJOHEHUSIX OT YCTaBKH,
MeJlJIeHHas MPU MaJIbIX OTKJIOHEHHUIX
OnpenensgeT MHUHHUMaJbHOE 3HadyeHWEe HaNpsDKEHUs Ha Harpyske B peXume
F19 H.npefen U | cTabuau3anuu HanpspkeHus. 3HavyeHHe OQYHKIMKA He MOXET IMpPEBBICUTh 3HAYeHUeE
byuknuu F20
OnpenenisieT MakCUMaJbHOE 3HaYEeHHUE HaPSHKEHUS Ha Harpy3Ke B peKMMe OrpaHU4eHUs
F20 B. npegen U HaNpsDKeHUs WM CTaOWIM3alUM HamnpspDKeHUs. 3HauyeHHe GYHKIMA HE MOXET ObITh
MeHblle 3HaueHus pyHkuuu F19
F21 u. npesen | OmnpenenisieT MUHMMaJlbHOEe 3HAaUEHHE TOKA B Harpy3ke B peXXHMe CTabU/IM3aliU TOKa.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22
OnpenenseT MakCMMa/JibHOe 3Ha4eHUE TOKA B HAarpyske B peXMMe OTpaHUYeHUs TOKa
F22 B. mpeje | WM CTabUJIM3aluK ToKa. 3HaueHue QYHKIIMU He MOXKeT NPEeBbICUTh HOMUHAIbHBIM TOK
peryJiiTopa U He MOXET ObITh MeHbllle 3HaYyeHUs GyHKuuu F21
23 H. ipejgen P OnpenenisieT MUHMMaJlbHOEe 3HaYE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUU
MOIIIHOCTHU. 3HaYeHHe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHue QyHKkuuu F24
OnpenensgeT MakCMMaJlbHOE 3Hau€eHHE MOUIHOCTH B Harpyske B peXHMe OrpaHUYeHHUs
F24 B. ipejen P MOILIHOCTH WJM CTAaGUIM3AllMU MOIHOCTU. 3HaYyeHUe (QYHKIMU MOXET ObIThb MeHbllle

3HaueHus dyHKIMU F23

dynkuuu F26-F28

JEeWCTBYIOT PH PETryJIUPOBAHUA METOA0M mponycka nepuogoB( yHknus F7=1)

OnpefensieT BpeMsl OJTHOTO IIMKJIA peryaupoBaHus. [luana3oH 3HaueHU PyHKUUHM OT 1

F26 HKJI. per.
H p 10 25 cek c miarom 1 cek
MuHMMa/bHOE 3HaYeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% 0
F27 | HwxH.penesn o o
100%, HO He 60.1ee 3HaYeHus1 ¢yHkuuu F28. luckpetrHocts 0,5%
MakcumasibHOe 3HaYeHHue CUrHasa 3a4auusd B %. [JluanasoH 3HaueHud ¢pyHkuuu ot 0% 10
F28 Bepx.npejes 0 0
100%, HO He MeHee 3HaYeHHUs pyHKUMHU F27. luckpetHocThb 0,5%
F29 H. mpesen P OnpenenisieT MUHMMaJlbHOEe 3HaUE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUU
1P MOIIHOCTHU. 3HaueHue QYHKIIMU HEe MOXeT NPeBbICUTh 3HaueHue pyHkiuu F30
OmnpenenisieT MakCUMaJ/IbHOE 3HAaUeHHE MOUIHOCTH B HAarpyske B peXuMe OrpaHUYeHHUs
F30 B. ipefen P MOIIIHOCTHA WJIA CTAOWUIM3AlUM MOUIHOCTU. 3HAuYeHUe QYHKIHUU MOXKET ObIThb MeHbIle

3HaueHus pyHkiuu F29

dyukuuu F31-F32 paeiicTByoT npu ¢pazoBom meToje peryaupoBanus( ¢yuknusa F7=0)
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Onpe,qenﬂeT MHWHHUMAJ/IbHOE€ 3HA4Y€HHE KBaJpdTa HANPAXEHHA Ha HATPYy3Ke B peXuMme

F31 | H.npenen U*U | crabunuszaniiu KBajJpaTa HanpsKeHUsA. 3HauyeHHe OQYHKIMU He MOMXKET MPEBBICUTH
3HavyeHHe QyHKIMU F32
OnpenenseT MakCUMaJbHOE 3HauyeHUE KBaJpaT HaNpshKEHUsS Ha Harpyske B pexuMme
F32 | B.mpegen U*U | crabunu3saiuu KBajijpaTa HamnpsikeHUs. 3HaueHUe QYHKIMU He MOXET ObITb MeHbllle
3HauyeHus ¢yHKuu F31
OyHKIMA BK/IOYAET WK OTK/I0YaeT TeCTUPOBaHUEe Ha HaJIMYMe Harpy3Ku U BHyTPEHHee
KOPOTKOE€ 3aMbIKaHHe TUPUCTOPOB
Fo1 KOHTPOJIE 3HayeHUe Hapnuce [TosicHeHue
Harp.
0 BKJIIOYEHA 3amuTa BKJIKYEHA
1 OTKJ/IFOUYEHA 3almuTa OTK/IYEeHa
3aluTa OT HEMCIPAaBHOCTH B LIENIY U3MEPEHUS BBIXOJHOTO HaNps>KeHUs
FO5 samuTa UBbIX 3HavyeHue Hagnuceh [TosicHeHue
0 BKJIIOYEHA 3amyTa BKJIKYEHa
1 OTKJIFOYEHA 3almuTa OTK/IYeHa
3anuch B NaMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUU 10 YMOJYaHUIO)
3HaueHHUe Hagnucob ITosicHeHue
0 HeT 3HaueHUs Bcex MOpOTpaMMUpPyeMbIx GYHKIUA He
V3MeHseTcs
Bce nporpaMmupyemsble byHKIMHU NPUHUMAKOT
3aBO/JICKHE 3HAYeHHUs. ITH 3HAYEHUS] PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3Ha4YeHue 3Ha4YeHue
F1 0 F19 0
F2 1 F20 UnoM
F3 0 F21 0
F4 1 F22 [HOM
F98 | 3aBoj. HacTp. F5 2 F23 0
F6 3 F24 PHOM
1 Ja F7 0 F26 5 cek
F8 0 F27 0%
F9 0 F28 100%
F11 5 cek F29 0
F12 3 cek F30 PHOM
F14 0 F31 0
F14 0 F32 150000
F15 0% FIo1 0
Fl6 100% F95 0
F17 1 F99 1
F18 1 F100 3
F99 | RS-485 ajpec OnpepensieT ajipec ycTpoicTBa B ceTu RS-485, 3Hayenus ot 0 10 247
OmnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HaueHHe Hagnucek
0 1200 6uT/cC
1 2400 6ut/c
2 4800 6uT/C
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/C
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
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F102

kI ¢paza

OnpenensieT K03pOUIMEHT Nepefayd MO TOKYy MEXAY H3MepPEeHHbIM 3HayeHHeM
CMTHajla C JaTYMKa TOKa M IOKa3aHWsIMM TOKa Ha JAuciiee. Ha mnpeanpusTuu
HM3roTOBHUTEJIE 00BIYHO BhICTaBJJAEHO 3HaYeHue 6n3Koe K 1,00. /lnana3oH 3HaYeHUH OT
0 1o 2,50

8. UnauKanusa JaHHBIX HA JUCIIee

B Ta6usiuie 8.1 npuBeieHbl 0OTOOpaXkaeMble Ha JIUCILIee JaHHbIe AJs1 BCeX PEXXHUMOB.

Pexxum

OTobpakaeMble JlTaHHbIE

['oTOBHOCTB

1-s ctpoka Hagnuce “I'oToBHOCTB”

2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT

[IporpamMupoBaHue

1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
F2 - curHasz ynp.
2-51 CTpOKa 3Ha4YeHHe QPYHKILMU U KpaTKoe NOosiICHEHUe

PaboTa

1-51 cTpoka BesiMunHa 3a/jatoliero curyaJjia

2-1 CTpOKa O0TOOpaKaloTCs TapaMeTpbl B COOTBETCTBHE CO
3HayeHueM ¢yHKIMHU F9 u TemmnepaTypa pajguatopa, Hanpumep, [=25
A, U=200 B, P=5,0 kBT, Tp=38 C.

WHauuupyeMble Ha JHWCIlJiee MapaMeTpbl MePUOAUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HavaeT (UKCALHIO
TEeKyllero napaMeTrpa. [Ipu 3ToM Ha jucniee 6yJieT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus

KoJ olIMOKU 1 ee Ha3BaHUe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoo6blI UX YCTpAaHEHUA

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

Tab6auua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHMUS

N Omu6Ku

Haanuce Ha IlosicHeHUue

HHAMKATOpe

Om1l

Harpysxa He MMOAKJIDYE€Ha NJIKM KOPOTKOE 3dMblIKaHHE BHYTPU THPUCTOPA.

HeT Harpy3KHu UJn
K3 Ttupucropal

Bo3MmoxHag npuYMHa

JeiicTBusa

Har‘pysxa He IOoAKJ/IIDYEHA HJIHU
IMNOAKJIDYEHA HEBEPHO

Y6eauTtncs B NpPaBUJIbHOM
NOAK/JIYEHUH HATPY3KHU

HapyiuieHne KOHTaKTa

HpOBepI/ITb KOHTaKTHbIe
COeINHEHHA; IIpU HEO6XO,Z[I/IMOCTI/I
KOHTAaKTHbIE INIOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE€ CO€JHWHEHHUA
MNOATAHYTb

O6pbIB MPOBOJIOB, OGPBIB BHYTPH
Harpysku

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

KopoTkoe
TUPHCTOpA

3aMbIKaHHWE€  BHYTpPHU

“Ilpo3BOHUTL”  THPUCTOP npu
OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Ecnu Tupucrop “sBoHutca’ -

YCTPOWCTBO HEUCIIPABHO

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

26




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

YCcTpoHCTBO He 0GHAPYKHUBAET HaNpsi>KeHUE CETH

Bo3mo:KHas npuYnHa JenicTBUs
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUHN
. N0JaHo HalpsKeHHUd, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJIKJIKYEeHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4YTO HAMpsKeHHeE B CETU
6osbiie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MpPOBaJ  CUJIOBOTO  HaMNpPsDKEHUS
JUIMTENIbHOCTBhI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peryasTopa
Om3 Hannpt;ﬁgguﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “ToToBHOCTB”; ecim F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToTOBHOCTB” mocje NoJayd KOMaHJbI
“Cton”
TeMnepaTypa oxaaxawuiero paguatopa goctura 90 C.
Bo3MoxHasg npu4MHaA JencTBus
Heucnpasen BEHTUJISATOD | Y6e uThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
PerynsTop pasMemieH B IJIOXO | Y6eAUTbCs, UYTO  TeMIlepaTypa
BEHTW/IMPYEMOM WJH JKAapKOM | OKpYKalollero BO3/1yxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryadaTtop B Jpyroe  MecCTO,
NPUMEHUTh BHEIIHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTh MeXILJIaTHbIEe
HET CBSI3U MEX/Y
Owb iaTamu! JAPYT C APYTrOM JJaHHBIMU pa3beMBI, €C/IM OLIMOKA He hcye3aeT
— OTIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJe | [Ip03BOHUTE BBIXOJ peryasaTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTo KOPOTKOTo
3aMbIKaHU{ ¥ 3aMbIKaHUs Ha 3eMJIIO
CivmkoM  6o0JibllIMe  MYCKOBBIE | YBeJIMYbTEe BpeMs IIJIABHOTO MYyCKa,
Ow7 Kopotkoe TOKHU YMEHbUIMTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHUe, BKJIIOUUTE PEXKUM
OrpaHUYyeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOJHOE
NpeBbIllIaeT HOMUHAJbLHBIA TOK | Halpsi»KeHHe PeryJsTopa;
om10 Meperpyska peryJsTopa B TeyeHHUe | BKJIIUUTD PEXXUM OTpaHUYeHUA
JJINTEJNIbHOTO BpeMeH! TOKa; YBEJUYUTb COMPOTUBJIEHUE
Harpysku
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
CucTtema ynpaBjeHus GUKCUPYET 3aBeIOMO HEBEPHbIE TOKa3aHUs
Hanps>KeHus Ha JUCIliee
Bo3MoxHasg npu4MHA JencTBus
HeBepHasg cxeMa moAK/IOYeHUs | YOEIUTHCS B IPABUIBLHOCTH
Om13 HeT n3Meperus Harpy3KH, 06pbIB Harpy3Ku MO/IKJIDUEHUST U OTCYTCTBUS

UBbIx!

06pBIBA HArPY3KH

TpebyeTcsa HacTpolKa MOKa3aHUM
HanpsKeHUs

OTK/II0YUTD 3aIUTY GyHKIHeH F95,
MPOU3BECTH MOACTPOUKY
peryJMpoBOYHBIMHU PE3UCTOPAMHU
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Ha m1aTe A6 B COOTBETCTBUHU C
nyHKToM 3.16 B)

OGpBIB B U3MEPUTEJbHOH 1M1

Y6eauThbcsa B MOJKII0OUEHHOM
COCTOSIHMH IIPOBO/IOB, Pa3beMOB
HUKHeH 11aThl A6

Hapymienue KOHTaKTa
MEXIJIaTHBIX Pa3beMOB  MEXAY
maatamu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pa3beMax, Nipnu HeO6XO,ZLI/IMOCTI/I
IIPOYHCTHUTDb

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

PeryJsisiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JeiicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUTh MOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eAuThCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

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

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTH U3MEHUTH
ee 3HaYeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasA npu4MHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTU U3MEHUTH
ee 3HaYeHHe.

HeI/ICHpaBHOCTb KHOIIOK NJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

PerynsaTop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs
NPUCYTCTBYET U H3MEHSEeTCs, Harpy3ka IOJK/IYeHa, HO Ha BbIXOJEe

HallpAXeHHUd HET

Bo3MoxkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPDI

[IpoBepuTh HCIPABHOCTb
TUPUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

Ha nHauKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/IMuMe HaINpsHKeHUs
220B

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipy paGoTe peryjdaTop TMepUOAWYECKH “3aBHcCaeT’, JaHHble Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUS
BOCIPUHHMAIOTCS C 3a103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuynHa JenicTBUs
BcnomoraTtesibHOe nutanue | [IpoBeppTe ocuuaorpadpom
COZIepXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcmoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU
o6opyaoBaHus (

BJIEKTpO,ZLBHFaTEJIEﬁ, CBAPOYHbIX
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annapaTtos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

[Ipy mojavye HamNpsiKEHHWs Ha PETyJATOP HA Harpyske MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaH1a “Pa6oTa” He 1olaHa, peryJisiTOp HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3moKHasi npuYnHa JencTBUs
HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II04YeHUe | Yoe uTca B NPaBUJIbHOCTHU
Harpy3ku NO/IKJII0YEHUS] HAarPy3KHU
BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

10. TexHn4ecKoe 06C/IyKMBaHUE

10.1 TexHHYecKoe OOCIY>XMBaHHE peryJissiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
1IeCTb MecCs1eB U BKJIIOYAET B cebs:

A) KOHTPOJIb KpeIJIeHUsl perysTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COEJMHEHUH, MOATSKKAa BUHTOBBIX COeJUHEHUH.

B) yJaasieHue NbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peXKHUMa peryJissTopa.

11 MapkupoBKa peryJaTopa

11.1 Ha kaxbli1 peryJiiTop HaHOCATCH:

A) Ha3BaHMUe peryasaTopa;

B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3aLMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHuUs.

12 YnakoBKa 6/10Ka
12.1 YnakoBKa peryJiiTopa IpoUu3BOJUTCA B KAPTOHHYIO KOPOOKY U/ epeBAHHBIN ALIUK.
13 TpaHcnopTHpOBaHMe U XpaHEeHUe

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 BJAXXHOCTb Bo3/iyxa He 6osiee 80 % npu TemnepaTtype 35 C.

Bo3ayx B moMelleHUHU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJ0oYel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

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

13.3 TpaHcnopTHpoBaHHWe [ONYyCKaeTCsd BCeMU BHAAMU 3aKpbITOTO TpPaHCIOPTA.
TpaHncnopTHpoBaHHMe  aBUATPAHCIOPTOM  JO/KHO  TNPOU3BOAUTBHCA B  OTAlJIMBAEMBIX
repMeTHU3HMpPOBAHHbIX OTCEKaX.
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14 KoMILJIEKTHOCTb

ZVEL-T ..o e e e e 1wt
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
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl
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Tab6siuna b1 F'abapuTHBIE U IPUCOEUHUTEbHBIE pPAa3MepPhI, MM
Moesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-1-C-100 100 174 | 120 | 458 | 415 | 300 12 Bostel M8
ZVEL-1-C-160 160 174 | 120 | 458 | 415 | 300 13 BosTel M8
ZVEL-1-C-200 200 174 | 120 | 458 | 415 | 300 14 BosTel M8
ZVEL-1-C-250 250 256 | 200 | 478 | 435 | 330 18 Bostel M8
ZVEL-1-C-315 315 256 | 200 | 478 | 435 | 330 19 Bostel M8
ZVEL-1-C-400 400 256 | 200 | 478 | 435 | 330 20 Bostel M8
ZVEL-1-C-500 500 338 | 280 | 568 | 521 | 330 30 Bostel M10
ZVEL-1-C-630 630 338 | 280 | 568 | 521 | 330 37 Bostel M10
ZVEL-1-C-800 800 338 | 280 | 568 | 521 | 330 37 Bosatel M10
ZVEL-1-C-1000 1000 505 | 447 | 761 | 714 | 330 48 Bosatel M10
ZVEL-1-C-1250 1250 505 | 447 | 761 | 714 | 330 50 Bosatel M10
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