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BBegeHue

HacTtosimne «PyKOBOACTBO MO 3KCIJIyaTallMh» IpeJHa3HauyeHbl [AJs O03HAaKOMJIEHUS
006CY>KUBAIOILETO MEPCOHAJA C YCTPOUCTBOM, MPUHILIUMIIOM AEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJlyaTalldd M OO6CAyKMBaHUA Tpex$asHOro THUPHUCTOPHOTO peryasaTopa
MOLIHOCTA C OJYHKIMEH CcTabuausanuy, uMeHyeMoro paznee mno Tekcty “ZVEL-3-C-RT”,
“perynstop” uam “ycTpoucTBo”.

1. Ha3HauyeHUe

1.1 PerynsiTop npefHasHadeH JJis peryJMpOBaHUS NepeMeHHOr0 HaIlpsKeHHS B CeTAX
220/380 B 50 I'm; Ha aKTUBHOW U aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJlaMHu:

A) $a30BbIM, TO eCTh U3BMEHEHUEM YTJIa 33/I€P>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTo/i0M nponycka nepuo/oB.

PerynaTop Hesb3d HWCNOJb30BaThb /A 3JEKTPONUTAHUA NPUOOPOB, COZAEpKALIUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyZioBaHHe U T.[.). ITO MOXeT NPUBECTU K BBIXOAY W3 CTPOSA KaK peryyasaTropa, Tak U
NMTaeMblXx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpyska K peryJissiTopy NoJKJII04YaeTcs 0 cxeMe “pa30MKHYTbIA TPeYroJbHUK .

1.3 PerysvpoBaHHe HanpsiKeHUsI HA Harpy3Ke OCYIIECTBJISIETCS OJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 PerynsaTop MOXeT NPUMEHATHCA KakK /I PYYHOrO ynpaBJieHUs YPOBHEM MOLIHOCTH,
BblZleJIIeMOM B Harpyske, [Jid 4ero InpejjHasHadeHbl KHOIKM U IlepeMeHHbIM Pe3uCcTop Ha
nepefHer mnaHenyd mKada, TaK M [AUCTAaHLMUOHHOIO YyIpaBJIeHUS B COCTaBe CUCTEMBI
aBTOMaTHU3alMHU. B KadyecTBe ynpaBJAOLHAX CHTHAJIOB MOTYT IPUMEHATHCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

KomaHnpy paspelieHus i1 paboThbl pery/asTopa MOKHO N0JAaTh KaK BPYYHYIO C HOMOLbIO
TyMbJiepa Ha JIML|eBOU NaHeJ Y, TaK U JUCTAaHIIMOHHO, 3aMKHYB COOTBETCTBYIOLIME KJIEMMBI.

Beibop curHasa ynpaBJeHHS W KOMaH/bl paspelleHUs OCYILeCTBJASAETCd MyTeM
IpOrpaMMHUpPOBaHMUS.

1.5 PeryniATOop sB/AseTCA MHUKPONPOLLECCOPHBIM NPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIpoLeccopa.

1.6 PerysnstTop oToGpakaeT Ha JUCIJIee TeKyIllMe JlaHHble O BeJHWYHWHE 3a/alollero
CUTHaJla, TOKaxX Harpy3kKH, peHMax paboThl, 3HaYEHUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbI
OLLIKOOK.
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1.7 PerynissTop MMeeT LIMPOKUN KOMIJIEKC 3AIUT U aBTOJUATHOCTUKH, 00eCTeYnBAIIUX
HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTE N

0 BO3HUKAKIKMUX HEUCITPABHOCTAX U UX YIIpEXKACHHUE.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuuyeckue xapaktepucTuku ZVEL-3-C-RT
KosinuectBo ¢as 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpaBsaeHue pazamu CoBMeCcTHOe
“pa30MKHYTbIN TPEYTOJIbHUK”

CxeMa NOJKJIOYEHUs] HAarPY3KHU

@®a30BbIi, NPONYCKOM MEPUOJOB

Cnoco6bl peryJiupoBaHUsi MOIHOCTH
BcnoMmoraresibHOe NMTaHUe AJ1 CUCTEMBbI 198-242 B 50 I’y
yInpaBJieHUs
MouHoCcTh NOTpebeHUsI CUCTEMbI 20 BA

yIpaBJieHUd

H . I 100, 160, 200, 250, 315, 400, 500, 630, 800,

OMMHAaJIbHBIN TOK Harpys3ku [H 1000, 1250 A
Peryavpyroumn 3jieMeHT Tupucrtop
MukpornpoueccopHas

Tun cucteMsbl ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
CurHas ynpaBJieHUs .
nepeMeHHbIN pe3UCTOP, KHONKHU MaHex
ynpaBJieHUs
0-10 B / 20 kOm
0-20 MA /91 OMm

Bxoj ynpaB/ieHUs / BXOJHO€E CONIPOTUBJIEHHE
4-20 MA / 91 Om
[I1aBHBIN BbIXO/l HA 3a[JaHHY0 MOLIHOCTb 0..25 cek
HanKanus XHAKO-KpHCTannHtV{eCKm‘/’I VHJUKaTop 32-
CUMBOJIbHBIHY, 2 CBETOAUOA
3 nporpamMmMupyeMbix pese 220 B 5 A.

BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”
JJIeKTpOHHAas 3aUlMTa
JJIeKTpOHHAad 3alluTa
Jatyuk Temnepatypsl 90 C
JJIeKTpPOHHasd
JJIeKTpOHHas, paboTaeT TOJIbKO NepeJ; NIyCKOM
JJieKTpOHHas, paboTaeT TOJIbKO NepeJ NIyCKOM

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3aluTa: KOpOTKOe 3aMblKaHMe Ha BbIXO/ie
3amuTa: neperpyska AJUTeJSbHbIM TOKOM
3almura: neperpeB TUPUCTOPOB
3aniuTa: noteps ¢a3bl UM “caunanue” gas
3aluTa: KOHTPOJIb NOJAK/IYEHHs] HArpy3KHU
3amuTa: KOHTPOJIb UCIPABHOCTH TUPHUCTOPOB
3aluTa: HeCUMMeTpPHS BbIXOJHbIX TOKOB(
JJIeKTpOHHas
0OpBIB UJIH NOBpPEXKJEeHUE HAarPY3KHU)
[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE
cCpeAHeKBaJpaTUYHOE 3HAYeHHe)
[Topor cpabaTbhIBaHHUS 3aLUThI OT KOPOTKOTO [>= 3y

3aMblKaHUsI( aMIIMTYAHOE 3HaYeHUe)
Hanpsixenue v Tok - 2% UH, [H

To4yHOCTb cTabUIU3ALMU IEHCTBYIOIIUX
Cpe/lHEKBIpaTUYHbIX 3HAYEHU N BBIXOHbBIX MOIIHOCTb, KBaipaT HanpsibkeHus — 4% PH,
Ug”2

napaMeTpoB

[=1,51Iu - 10 cek, I=1,25 Iu - 30 cek, [=1,1 Iu -
1 MuH
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BpeMs cTabuinsanuy ToKa, HaMpsHKeHus,
MOILHOCTH, KBaJipaTa HaNPsKeHUsI IPU CKayKe

2.3 cek
HaMps>KeHUs CeTH UM Harpy3ku Ha 10% B
peXXuMe CTabuIn3aluu
CTeneHb 3alHUIIeHHOCTHU IP20
OxTaskeHue [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUIITOpA 50000 yacoB
TeMnepaTypa oKpy:Karwlleu cpeabl 0.45C

OTHocUTe/bHAs BJAXHOCThb BO3a4yXa

0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)

N3ongauus

2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
yOPaBJISIOUMUMHA LeNsIMH

PexxuM paboThl

JnutensHbii, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTUs

12 Mecsa1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onIusl, TpedbyeTcs Ao1. niata RS-485

[ paboThl peryJssTopa Heo6X0AUMO

ABa HallIpAXXEeHHA. O,ZlHO HallpAXeHHhue 4Yepe3

TUPUCTOPBI KOMMYTUPYETCA Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HaNpsHKEHUEM; Jpyroe

HallpAX€HHe HCIOoJIb3yeTCAd OJd IIHUTAaHUA

CUCTEMBI YyIpaBJI€EHHWA - OHO HA3bIBAE€TCA

BCrioMoraTesibHbIM. BcmomoraTtesibHoe HanpsikeHue — 220 B 50 I,

2.2 PerynaTtop npeJHa3HadeH /Jid 9KCILJIyaTalluy B CJIeIYIOIIUX YCI0BUAX:

A) 3aKpbITble B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCUBHBIX 1apOB U Ia30B;

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

B) BepxHHUI1 Ipesies1 OTHOCUTEJIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcal U

BJIATY;

') atmMocdepHoe gaBsieHue oT 84 no 106,7 klla;
1) mecTto pacnosioxkeHus 7o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTMX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U YIapPOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHyTpeHHee yCTpPOHNCTBO.

BHelHU# BUA peryJisiTopa fnpeacTaB/ieH Ha pucyHke 3.1:
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ZVEL-3-100, ZVEL-3-200, ZVEL-3-315,
ZVEL-3-160 ZVEL-3-250 ZVEL-3-400,
ZVEL-3-500

PucyHok 3.1 BHewtnuu Bupg peryasatopa ZVEL

Ha nuneBoit maHesin pa3MeLaloTcs 3J1eMEHThl UHAWKALUY U YIIPaBJeHUs:
A) cBeToauof “PaboTa”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KpPUCTAINYECKUI UHAUKATOP;

) kaonku “Ilp.”, “®@”, ”>", "<” nns nporpaMMUpPOBaHUs U yIIpaBJIeHUS;

E) py4ka BCTpOEHHOT0 IEpEMEHHOT0 PE3UCTOPA;

BHyTpM Kopryca pa3MellarTCs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop ox/aKIeHUSs;

B) mJaThl cHCTEMBI yIIpaBJIeHUS;

[') cusioBbIe MIMHBI AJ151 TOAKIIOYEHHUs CHJIOBOr0 HAPSKEHUS U Harpy3Ku
3) BEHTHJIATOPbBI OXJIAXKAEHUS

Ha 6okoBo¥ nmaHesn mKada HaX0AUTCH KJieMMa 3a3eMJIEHHUSI.

B kayecTBe peryJiMpymolLiero 3jeMeHTa B YCTPOUCTBE HCIOJIb3YIOTCH TPU TUPUCTOPHBIX
MOJYJIA, KaX/bld U3 KOTOPBIX COAEPXUT IO JABAa TUPUCTOPA, COEAUHEHHBIX 110 BCTPEYHO-
napaJijieJibHOU cxeMe. Ha siMiieBoi naHesiM pa3MelleHbl 3/1eMEHThHI MHAUKALMU U yIIpaBJIeHUs.

[IpoBoza A1 MOJKJIIOYEHHUSI NHUTAKOILEro Tpex$pasHoOro Hanps>KeHUs 3aBOJAATCA B KOPITYC
CBepxy; NPOBOJA [/ OAK/IIYEHUS Lielled Harpy3KHy U YIIpaBJIeHUs — CHU3Y.

JII/IL[eBaH IaHeJIb yIpaBJIEHUA COeAWHAETCAd C OCTaJIbHbIMHU 3JIEMEHTAMH PeryjdTopa
COeAUHUTEJIbHBIM KI'YTOM, KdK II0OKAa3aHO Ha pPUCYHKe 3.2
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PucyHok 3.2 Perysiarop ZVEL ¢ BbIHeCeHHOM NIaHeJIbIO yIIpaBJIeHUs
JTO [aeT BO3MOXXKHOCTb BBIHECTH IIAHeJb YIPaBJIeHUA 3a Ipefiesibl peryjasaTopa U IpHU
HeOOXOJMMOCTH YCTAaHOBUTb ee, HaNpuMep, Ha JBeple BHeumHero mkada. /JyirMHa

COeAUHUTEJIbHOI'O XKI'YyTa — 1 MeETp.

3.2 PexuMbl pabOTEL

Peryngatop B Jit060 MOMEHT HaxOAUTCS B OJHOM K3 PEXHUMOB PabOThbL. ITH PEKUMBI
nepevyucaeHbl B Tadsuie 3.1.

Ta6suna 3.1 PexkuMbl paboThI pery/astTopa

Ha3BaHue pexxuma [TosgcHeHue

B 3ToM pexxuMe UMITYJIbChI YIIpaBJeHHUsI HAa CUJIOBble TUPHUCTOPHI He
NOJAI0TCS, BBIXOJHOE HalpsDKeHWe Ha Harpyske OTCYTCTBYET.
YcTpo#icTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiau
“I'oToBHOCTB” “[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUU KOTOPBIX IepexoAuT B
COOTBETCTBYIOLUM pexxuM. Ha uHAMKaTOpe B INepBOH CTpPOKe
oTobOpakaeTcs HaAnuch “'OTOBHOCTH”, @ BO BTOPOUM CTPOKE TEKYIee
3HaueHHe CUrHaJia 3a/laHus

B 3TOT pexXuM peryasaTop nepexoAuT NPpU HAJIMYUK KOMaH bl “PaboTa”.
[Ipy 3TOM Ha BCe TUPHUCTOPBI MOJAIOTCS YIpPaBJSIOIIME UMIYJIbChI, Ha
Harpyske HNpUCYTCTByeT HampsikeHHe. Ha uHAMKaTope oToGpakaeTcs
TeKylllee 3HayeHUWe CUTHaJa 33aJlaHUsi U TOKM Harpys3ok. B ciydae
nosiBjieHuss KoMaHAbl “‘Cton” peryjsaTop IMepexojUT B pPeXUM
“T'oTOBHOCTB".

“PaboTa”

B 3TOT pexuM perysiTop mepexoAuT MPU PerucTpaluu KaKoHu-Jru60
aBapUHHOM cuTyauuu. UMny/ibchl ynpaB/ieHUs] HA CUJIOBble TUPUCTOPHI
He MO0JaloTCs. YCTPOWCTBO He pearupyeT Ha KomaHAay “Pabota” go
JIUKBUJALMK aBapUUHOU cuTyanuu. [locse perucrpanmuu OTCYyTCTBUS
ABApUHUHOUN CUTyal[UH PETYJSTOP MOXET aBTOMAaTHYECKU TepedTH B
pexxuM “PaboTa” naum “'oTOBHOCTH” B 3aBUCMMOCTHU OT BUJA aBAPHUHHOU

“ABapusa”

7
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CUTYaLlUH U 3alpOrpaMMHUPOBAHHBIX HACTPOEK.
Ha uHaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSIOIAsg HaAIKUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUM NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpoIlpoieccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0OTOBHOCTB” HaXaTh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHesu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/layd MNUTAHUSA JJIg CUCTEMbl ynpaBJjieHUsi( Korja Ha JAuUCILIee
oTOOpaXkaeTcsl Ha3BaHUeE TEKYIENW MOJIeJIU PeTyasaTopa).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAad4yy KOMaH/bl
“PaboTa”. Ilepexos B peXUM MNPOrpaMMHUPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B nepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
Tekyled GYHKIMM, BO BTOPOU CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Ta6sinna 3.2 3ieMeHThl YIpaBJeHUs U UHAMKAIIMU PeryasTopa

OpraH ynpassieHus uiu | HasanaueHue

MHIUKAIUHU

Csetoguop “Pabora”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kugkokpucramnudeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs

HWHAWKATOP

IpOrpaMMHUpyeMbIX YCTABOK

[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHOM MOLIHOCTBIO B PyYHOM pexXuMe

“YupaBsienue”

Tym6sep “PaboTa”

Jlig noauu KoMaH/ bl “PaboTa” B pydyHOM pexxume

KHonka “IlIporp”

1 BXoZla/BbIX0Jja B PEXKUM IPOrpaMMUPOBaHHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

Kromka "0" 3HaYeHUs
KHomnka “>" Jl1s1 yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJTUYHUHbI
KHomnka “<” Jl/1s1 yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUYUHbI

3.4 Ha3znayeHue KJeMM KJaeMMHbIX Kosonok XT1, XT2, X1-X4 npuBejieHo B Tabauie 3.3.
KsiemmHBbIe ko04kU X1- X4 pasMelaloTcs Ha IJ1aTe ylpaBJeHus

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnauyeHue
KneMMHuK llenb
KJIEMMbI
XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s mogK/AI04YeHHUsI CeTU
XT2 1 LA 151 coefliHEHUS C HAarpy3Kou
XT2 2 LB 51 coefiHEHUd C HArpy3KoU
XT2 3 LC Jlnsi coefiHEHMS C HArpy3KoH
X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
IepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogauuv adasorosoro curdaza 0..10 B
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X1 3 lynp s nofavu aHasoroBoro curiaza 0(4)..20 MmA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6wmui aJis aHAJIOTOBOT0 CUTHaJIa YIIpaBJleHUs
X1 6 Ay 1 moa4yy CUrHajia JYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND O061mui
X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpPyeMOro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMOro peJie
X4 5 po
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIM KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTbINA KOHTAKT 3-T0O
NpOrpaMMHUpPYeEMOro peJjie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 HopMasnbHO-3aMKHYTbhIM KOHTAKT 3-I'0 IPOrpaMMUPYEMOTO
pene
X5 1 L Hanps»keHue ynpaBjieHust
X5 2 N HanpsikeHue ynpaBJieHUs

3.5 BrI60p cxeMbl coeiIMHeHUd HAarpy3o0K.

Harpyska mnoakovaercsa N0 cxeMe “pa30OMKHYTBIA TpPEYTOJbHUK’, TMpPU 3TOM
MaKCUMMaJlbHble HallpsKeHUs] Ha Harpy3ouHbIX pe3uctopax Rab, Rbc u Rca paBHbBI 1MHeHHBIM
HanpspkeHUssM( HoMuHaJibHO 380 B).

[logk/aro4yeHrMe HArpysku K peryssiTopy NpPOU3BOAMUTCH B COOTBETCTBUM CO CXeMaMH H3
NPpUJI0XKeHUA A.

3.6 B160p croco6a nojauu KOMaH/
KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KooKy X1
Ha IJIaTe yIpaBJeHus.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia” Wau
Pa30MKHYTbIe KJIeMMbI 6 U 7 KJIeMMHOU KooKy X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6Op Mexay MeCTHbIM WM JUCTAHI[MOHHBIM CIIOCOOG0M yHpaBJIeHHUS OCYIIeCTBJISIETCS
nporpaMmMupoBaHueM GyHkuuu F1( cM. myHKT 7).

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

3.7 Bbi6op 3a/1a10111ero CUrHaJa
YnpaBisATb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WJIHU

JUCTaHLIMOHHO. MeCTHO MOKHO YIIPaBJIATh:
A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHUMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/1a101ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIlaeT;
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B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEepPEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUAM 33/jal0lero CUrHaia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpPUMEHAThCH:

A) cranpapTHbIY aHasoroBbli curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npusoxxeHue A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMu TOKa CUTHaJ 3a/laHus 0TOOpaXkaeTcs B aMmIlepax, HanpuMep [3=28 A, B pexxume
CTabW/IM3alM¥ HamnpsDKeHUs — B BoJibTax, Hampumep, U3=150 B, B pexuMe cTabuiusanuu
MOIIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexkvuMe B CTaOU/IM3AIMU KBaJ[paTa HaNpPs»KeHUS —
B BesinurMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

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

3.8 Hcnoab3oBaHue GYHKIIMU aBTOMATUYECKOT0 MOBTOPHOTO BKJIKYEHHUS

[loBesieHue perysfTopa Mocje NpoBaJja CUJIOBOTO WM BCIIOMOTATEJNbHOr0 HaNpsKeHUs
ompejesisieTcsli 3HauyeHMeM QYHKIMU TOBTOPHOro BKJIW4YeHUs F3, ycTraHaB/iuBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CEKYH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle IBYX CEKYH/I — TO IPU HAJUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCS cooblieHre 06 ouMbke. B TakoM MoJIOKeHUU PeryJssiTop 3a6JOKMPOBAH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, moce
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 npousyitocTpupoBaHo 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

3.9 Bp160p QYHKIMI 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.

3.10 BrI60p mapaMeTpoOB UHAUKAIIUU

Bbi6op mapaMeTpoB AJisi UHAMKAIMM Ha JUCIJiee B pabo4yeM peXuMe OCYLIeCTBJIsSeTCs
nporpaMmMmupoBaHueM GyHKUMU FI9( cM. myHKT 7). B kKadecTBe HEOOGXOJAMMBIX MapaMeTpPOB
WHAWKAIMU MOXXHO BbIOPATh BbIXOJHble TOKH, HANPSKEHUS, MOIHOCTH WM UX KOMOWHAIUH.
[ToMuMoO BBIGPAHHBIX AJS HHAWKALMK MapaMeTpoOB B paboyeM pexuMe Ha AUCIJIee TaKXKe
O0TOOpakaeTcs TeMIepaTypa paguaTopa.

3.11 Bri6op cnoco6a peryJiipoBaHus

BbIX0/JHO€E HalPSDKEHUE PEryJisiTopa MOXKET PEryJMpoBaThCs ABYMs Crioco6aMu: Gpa3oBbIM
¥ IpOMycKoM nepuozioB. bosiee mogpo6HO 06a crnocob6a paccMOTpeHbl HUXKe. BbiGop cmoco6a
peryJiMpoBaHusl OCYLIECTBJISIETCS MporpaMMUpoBaHrieM GyHKIUM F7( cM. myHKT 7).

3.12 ®a30BbIA METO/I PETYINPOBAHUSA
BbixoZilHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT HW3MEeHEeHUSI BpeMeHHU 3aJlepXKKU

oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBIXOJHOTO HAMpS?KEHHUsI MOKa3aHa Ha PUCYHKe
3.4:
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A UH

T3 13 13

PucyHok 3.4 BeixosHoe HanpsbkeHUe NpU pa3oBOM crlocobe peryIMpoBaHUs

JlocToMHCTBa MeToa:

A) noaX0AUT AJ11 aKTUBHOW U aKTUBHO-UHAYKTUBHOM HArpy3ok ( cos ¢ >0,2);

B) noaxoauT A/l pery/vMpoBaHUsl TeMIlepaTypbl MaJIOMHEPIMOHHBIX Harpy30K U YPOBHS
APKOCTH CBEYEHUS JIaMIl HaKaJINBaHUS;

B) no3BoJisieT yMeHbIIUTb MyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCHUT rapMOHUYECKHE UCKAXKEHUST HATIPSDKEHUS CeTH;

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% — — — — — — —
CurHan 3apaHua
T
0 B
Komanpa ""PaboTta”
T
0 -

PucyHok 3.5 Pabouuii quk/a npu ¢azoBoM MeTO/ie peryaMpoOBaHUSA

[Tocne momayu koMaHAbl “Pabota” B TeuyeHHe BpeMeHM TIHyCK BbIXOJHOE HaIpshHKeHHE
IJIaBHO YBEJIMYUBAETCS OT MHUHUMaJ/IbHOTO 3HauYeHUs: Min 10 3a/JaHHOTO YPOBHs. ITOT y4acTOK
Ha3bIBaeTCsd IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPSDPKEHHE U3MEHSIeTCS] B COOTBETCTBHUU C
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CUTHAJIOM 33JlaHuA B [Uana3oHe MexJy 3HadeHUdaMd Min u Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BBIXO/HOE HANpPsDKEHHWeE IJIAaBHO YMEHbIAeTCsl B TeYeHHe BpeMeHHU TBBIKJ 0
MHUHHMMAaJIbHOT'O YPOBHS ( [JIaBHOE BBIKJ/IIDYEHHE), TOCJIe Yero Harpy3Ka 06ecTOYHBAETCH.

3.12.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[lpyuMeHeHHe QYHKUUK MJIaBHOTO NMyCKa W BBIK/JIIOYEHUS MO3BOJISIOT MNPeSOTBPATUTH

CKauK{ HaNpsiKeHUs CeTH, 00YC/I0OBJEHHbIe PE3KUM HAOpOCcOM M cOPOCOM HAarpys3kH, a TaKxkKe
YMeHbIIUTD [IyCKOBble TOKWU. BpeMeHa ny1aBHOT0 NycKa Y BbIKJIIOYeHUS 33/Jal0TCA B IIpejiesiax OT
0 o 25 cexynyg c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkyui F11 u F12 ( cMm. nyHKT 7).

3.12.2 Bri60p peryJupyeMoro BbIX0JTHOTO TapaMeTpa
B kavecTBe perysiupyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau

MouHOocTb P. Eciu B KadecTBe BBIXOJHOI'O IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEMCTByIOlllee 3HAuYeHUEe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAMY
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHWE CEeTH CHHYCOMJAJIbHO, Harpy3ka JIMHeHMHass U uMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BbljeJisieMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSMO NPONOPLIMOHA/IbHA CUTHAJNy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabaule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUSI U MOIIHOCTH PeryysiTopa OT CUTHaJIa
3aJlaHUs

Bb16paHHbIN BBIXOAHOW NapaMeTp

Hanpsxenue, U MoiHocTb, P

CUTHaJ
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 2536|149 |64 |81 100|10]20|30]40|50[60]70]|80]90]100

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

3.12.3 HuKHWY ¥ BepXHUU NIpeJieJibl pEryJUPOBaHUS
HuxHUM ¥ BepXHUU NpeJiesibl peryJMpoOBaHUsl COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHKe pabodero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAa4eHUM I03BOJIIET YCTAaHOBUTbH I'PaHULbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTHUChb peryJupoBaHMe BbIXOJHOro mapamerpa. Eciu
YCTAaHOBUTb 3HaueHWe [iJIsi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryjupoBaHue OyJeT pealM30BaHO BO BCeM JMana3oHe - OT HyJsA [0 IMOJIHOTO CeTEBOrO
HanpsKeHHUs.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

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

3.12.4 PexXuM orpaHUY€eHUd TOKA

PerynsTop MoxeT paboTaTb B peXHUMe OTpPaHHUYEHUsI TOKa, B KOTOPOM CHCTeMa
ynpaB/ieHUs] aBTOMaTHU4YeCKHM H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pas3oM, YTOObI TOK HAarpy3KH He NMpPeBbICUJ 33JlaHHOe 3HauYeHue. JlaHHasa GYHKIUS T03BOJISIET
TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
n3beraTb CpabaThIBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. DPyHKIUsA
BKJIOYAETCS U OTKJIIOYAETCS MporpaMMUpoBaHMeM ycTaBku F17, a BeJiMdyMHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).
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3.12.5 PexxyM cTabuaM3aluy TOKa

PerysaTtop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKAa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4Ye€CKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TAaKHUM
06pas3oM, 4TOObI MOJAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLUuU
TOKa — 2% OT HOMHHAJIbHOTO TOKAa PEryJsTopa, BpeMs CTaOUJM3alMK NPU CKauKe HarpyskKu
WU ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cek. CurHasn 3asaHus oToOpakaeTcs B aMIepax,
HanpuMep [3 = 27 A. OyHKIUSA BKIKOYAETCH U OTK/IOYAETCS IPOrpaMMUpPOBaHueM ycTaBku F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCUMaJIbHOT'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.12.6 PexkyM cTabuIM3aluy HaNPSHKEHUs
PerysnisiTop MoXKeT paboTaTh B peXUMe CTAOUJIM3aLMU HANpsKeHHs, B KOTOPOM CHCTeMa

ynpaBJeHUs] aBTOMaTH4YeCKHW H3MeHsIeT yIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
o6pa3oM, 4TOObl MOAJEP>KUBATh HaNpsh>KEHHE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
CTabuM3al U HanpsikeHus — 2% OT HOMUHAJIbHOTO HaNpsXKeHHUS CEeTH, BpeMsl CTabuIn3aluu
IpU CKayKe HAarpyskud WJIMU ceTeBoro HampsbkeHusa Ha 10 % - 2.3 cek. CurHan 3ajaHufd
oToOpakaeTcss B BoJsibTax, HampuMep U3 = 150 B. @DyHKUMA BKJOYAETCS W OTKJIOYAETCS
nporpaMMUpoBaHueM ycTaBkd F17, a BeJMYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 1 F20( cM. nyHKT 7).

3.12.7 PexXyM orpaHUYeHHs MOLHOCTH

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObl BBIXOJHAs MOIIHOCTb B Harpyske He IpeBbICMJa 33JlaHHOe 3Ha4yeHMUe..
@DyHKIMA BKJIOYAETCA W OTKJ/IKYAEeTCHa NporpaMMupoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOW MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.12.8 PexyM CcTabUJIM3aLUU MOIIHOCTHU

PerynsaTop MoxeT paboTaTb B peXMMe CTAaOW/IM3alMM MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOObl NOAJEPXKHWBAaTb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTH
CcTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/siTOpa, BpeMs CTabu/IM3aLuu
IpU CKayKe Harpyskud WM ceTeBoro HampsbkeHus Ha 10 % - 2.3 cek. CurHan 3ajaHusd
oToOpaXkaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IIOYAETCS
nporpaMMupoBaHueM ycTaBkMu F17, a BelM4YMHA MHUHUMMa/JIBHOM M MaKCUMaJIbHOM MOLIHOCTEHN
3agaetcd yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.12.9 PexxyM cTabuIM3alMy KBaJipaTa HaOpsXKeHUs
PerynsTop MoxeT paboTaTh B pekMMe CTabUIM3allMUi KBaJipaTa HaNpsHKEHUs], B KOTOPOM

CUCTeMa yIpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa THUPUCTOPHI
TakKMM 00pa3oM, 4YTOObI MOJJlep>KUBaThb Halpsh>KeHUWe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM KBaJpaTa HanpskeHUsa - 2% OT HOMMHaJBHOTO KBaJpaTa
HanpsKeHUs CeTH, BpeMs CTabUIM3al UM NIPU CKauKe CETEBOI0 HaNpsiKeHWS WM Harpysky Ha
10% - 2..3 cek. CurHazn 3aZjlaHusl oTOOpaXkaeTcs B BUJe MPOU3BeJleHUs BOJIbT, HanpuMep Us =
10000 B*B. ®yHKUMsA BKJIOYAETCId W OTKJ/OYAETCS NMporpaMMUpoBaHWeM ycTaBku F17, a
BeJIMYMHA MMHUMAJIbHOTO M MAaKCMMaJIbHOTO KBaJipaTa HaNpsXKeHUM 3ajaeTcd yctaBkamu F31
v F32( cm. nyHKT 7).
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3.13 YcTaHOBKA CKOPOCTH OrpaHUYEHUS U CTAOUJIN3aLUU

B nmnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3ALMH(
OrpaHWYeHMsI) 3aJaHHbIX BeJaWduH. Jlisgs 3toro umeercsa o¢yHkiua F18, koTopas moxeTt
NPUHUMATh 3HAUYEHHUS:

- 0 - MmeasieHHas. CKOPOCTb CTAOUJIM3ALMU MM OTPAaHUYEHHUsI MAaKCUMaJIbHO MeJJIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuAU3alnMu. TOYHOCTb CTaOUJIM3aLUU
HanpsKeHUs Ui Toka - 1% oT HOMUHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKayKe CeTeBOr0 HanpshbKeHUs UM Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTPaHUYEHUS] CpeJHsisl, MPU 3TOM
JIOCTUTaeTCsd CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOMJIM3ALMU HANpPsKEeHUS WU
ToKa - 2-3% OT HOMHUHAJIbHOT'O HAMPSDKEHUsI CeTH, BpeMsl CTabU/IM3alMK IPU CKauyKe CeTeBOro
HanpsiKeHUs Wiau Harpysku Ha 10% - 3..4 cek;

- 2 - 6bicTpas. CKOpOCTb CTAOUIM3AIUH WM OTPAaHUYEHHUS ObICTpasl, MPU 3TOM TOYHOCTH
CTabuaM3aluu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKEHUsl CeTH, BpeMsl CTAaOMJIM3alMU MPU CKayKe CeTeBOro HaIpsKeHMUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLUIOM OTKJIOHEHUHU
CTAaOUJIM3UPYEMOM BeJUYHMHBbI OT 3aZlaHHOM W OoJsiee MejJieHHas MO Mepe MNPUOJIMKEHUS
CTAabUJIM3UPYEMOUN BeJIMYMHbl K 33ZjlaHvio. Takod BHJ CcTabUJM3aLUM MOXET OKa3aThCs
NOAXOJALLEHN /I HeJIMHEMHOW Harpy3KH.

3.14 MeTo/ nponycka nepuooB

MowHOCTB, BblZe/iieMasl B Harpy3Ke, peryJupyeTcsd 3a c4eT U3MEeHeHUs YUCJIa [1Iepruo/0B
CEeTeBOr0 HANpSKeHUd, B Te4YyeHHe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOJAHOTO
Hallps>KeHUs IpHUBeJieHa Ha pUCyHKe 3.6

T
i

Linkn 1

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

JlocToMHCTBa MeToAa:

A) He BHOCUT rapMOHUYeCKHEe UCKAXKEHUS B CETh;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpysKHu).

HepocraTku meToa:

A) He NOJXOAWUT JJisl peryJMpOBaHUsA TeMIlepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHS SIDKOCTH CBeYeHH S JIaMIl HaKa/IMBaHUS;

B) He pekoMeH/yeTcsl IPUMEHSTD JJ151 aKTUBHO-UH/IYKTHBHON HarpysKuy;

B) B ceTH BO3MOXHO MOsIBJIeHME CKAuyKOB HaNpsKeHMs, 0OyCJI0BJEHHBIX COPOCOM H
HabpocoM Harpy3ku( ¢pnkep-apdekr);
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[) npu ompelesieHHbIX YCIOBHUSAX B CETH BO3MOXKHO IOSIBJIEHHE CyOrapMOHHUYECKHX
COCTaBJAKIIMX( YaCTOTbl KOTOPbIX MeHbIle 50 I'u).

HpI/I HCIIOJIb30BAHUHU 3TOro MeTOoJa MOIIHOCTL, BblAeJideéMad B HArpy3ke, NpAMO-
IIponopnuoHa/JibHa B€JINYNHE CUTHaJia 3aidaHUA.

Pabouuii [UKJ/I IpeACcTaBJeH HUXe Ha pUCyHKe 3.7:
A PBbix
100%

Max

Min

100% — — — — — — —
CwurHan 3agaHws

et

Komanga “"Pabota”

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

[Toce mogauu KoMaH bl “Pa6oTa” B TeyeHHe BCEr0 TEXHOJIOTHYECKOIO IIMKJIA BbIXO/HAs
MOIIHOCTb, BblJeJiieMass B Harpyske, U3MeHSeTCsd B COOTBETCTBUU C CUTHAJIOM 3aJlaHUA B
JAvalnas3oHe MexJy 3HayeHudaMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcsl HA UCILIee B IpolieHTax, HanpuMep P3=55%.

3.14.1 YcTaHOBKA BpeMeHU [IUKJ/IA PeryJIUpPOBaHUd
BpeMs 1nuk/a peryJMpoBaHUsi MOKHO YCTAaHOBUTb NPOrpaMMHO B mpejesax oT 1 go 25
CEeKyH/i myTeM nporpaMMupoBaHueM GyHKIUU F26( cM. IyHKT 7)

3.14.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA
HuxHUM 1 BepxHUU mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHKe pabodero nukJga 3.6. 3aJjaHuMe 3HAUYeHUW HIKHEro W BepxHero ImpejesoB
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peryJiIMpoBaHusl TMpPH PETYJHpPOBAaHUM METOJOM IHPOMyCKa IEPHUOJOB OCYIIECTBJSETCS
nporpaMmMmupoBaHueM GyHkiui F27 u F28 ( cMm. nyHKT 7).
JlMcKpeTHOCTB peryupoBaHus coctasJsieT 0,5%.

3.14.3 PexXuM orpaHyU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTHUYeCKHM H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOOBbI BBIXOJHAsi MOIIHOCTb B Harpy3ke He IMpeBbICWJa 3aJJaHHOe 3HaveHHUe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMUMHA
MaKCUMMaJIbHOM MOIIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.14.4 PexxyM cTabUIM3allMd MOLIHOCTH

PeryasiTtop MoxeT paboTaTh B peXMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaB/ieHUs] aBTOMaTH4YeCKHW H3MeHsIeT YyIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOObl MOAAEPKHUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YypoBHe. TO4YHOCTb
CTabUIM3al MU MOLHOCTH — 4% OT HOMUHA/JIbHOW MOLHOCTH PEryJsiTOpa, BpeMs CTabUIM3aLuu
IpU CKauKe ceTeBoro HampspkeHus Ha 10 % - 2.3 cek. CurHan 3afaHud OoTOOpaXkaeTcsd B
KWJIoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHK1Ma BK/IOYaeTCs MyTeM NpucBoeHus GyHKIUU F17
3HauyeHUd PaABHOro 6, a BeJMYMHA MHUHMMaJbHOM W MaKCUMaJIbHOW MOLIHOCTeH 3aJaeTcsd
yctaBkaMu F29 u F30 ( cMm. nyHKT 7).

3.15 Bbi60p THIA HArPY30K

PerysaTtop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MH/JYKTHUBHOM. BbI6OD ocyliecTBIseTc NporpaMMupoBaHueM QyHKUUM F8( cM. myHKT 7)

[Ipu Boi60Ope F8=1( akTUBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢pa3oBoM cniocobe ynpasseHusi( F7=0) perysnartop caBuraet UMNyJibChl yIpaBJaeHUs
TUPUCTOPAMU OTHOCHUTEJIbHO MOMEHTAa IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJIeHHbIM 06pa3oM, YTOObl ONTUMHU3WPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
NO/JKJIIDYEHHUU HArpPy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.I. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HAarpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3ToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B 3ToM ciyyae npu F8=1 perysnsatop cHavaJja IJIaBHO B TedeHHe CEKYH/bl
yBeJUYUBAET HANpsSDHKEHUE OT HyJs [0 IOJHOrO CEeTEBOro, IOocJje 4Yero yke COOGCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPONYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHUYMBaHUsl TpaHCOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsXKEeHUs,
CpabaTbIBaHUSA 3aIIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.16 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

PerynsTop uMeet crnenuaibHyo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOM 3HayeHUs paBHOTO 1, BCe MoOJIb30BaTe/IbCKMe YCTAHOBKM CTUPAIOTCA, @ HA UX MeCTO
3anKMCbIBAlOTCS 3aBO/ICKME 3HAaYeHUSI QYHKIUM.

3.17 3amuThl
B perysisiTope peasin3oBaHbI CjeAyl0Le BUbI 3aLUT:
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A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3aliuTa peaju3yeTcs yTeM GbICTPON 06pabOTKH MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT JaTYMKOB TOKa. [Ipy npeBbIlIeHNH MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxoUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCsl COOTBETCTBYIOLLee
COOOIIeHHE.

B) 3amMTra OT 1neperpy3kd THPUCTOPOB MpeJiHA3HAuYeHa [ COXpaHEeHUs
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMHMHA/JIbHOE 3HauyeHHWe TOKa pery/aTopa. Mukpomnpoleccop HenpepblBHO U3MepseT TOKH
Harpy3KHy U HaKallJIMUBaeT 3HayeHUe BpeMs-TOKOBOI'O MHTerpajia U CpaBHUBAET ero C yCTaBKOH,
IIpY NpeBbIIEHUH KOTOPON CHUMaeT UMIYJIbChbl yIPaBJeHUs ¢ TUPUCTOPOB U OToGpakaeT Ha
JMcIlee coobiieHre. PaboTa pery/isiTopa 6JJ0KMpyeTCs Ha 3 MUHYTBI, 1OCJIe Yero OH NepexofuT
pexxuM “I'oToBHOCTB” ecsiv nmoAaHa komanza “Cron”.

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

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JaTYMKOM, KOTODPBIM HeNpepbhIBHO ONpalluMBaeTcd MHUKpompoueccopoM. IlpegenbHas
TeMnepatypa paguatopa - 90 C. Ilocne cpabaTbhiBaHMsS 3aliUThl paboTa peryasTopa
6JIOKMpYyeTCcs [0 OXJaXKJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBbIK/JIIOYAIOTCA
BEHTUJIATOPbl OXJAXKAEHUS U PEeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[) 3amuTa OT HECUMMETPHUU BBIXOJHBIX TOKOB SIBJISI€TCSA 3JIEKTPOHHOM. 3alliUTa MOXeT
ObITh BKJIOYEHA WU OTKJIIHYeHa NyTeM NporpaMMmupoBaHus ¢yHKuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeYIOIUX YCIOBUH:

- cpeaHe apudmetrudeckuid Tok dpa3 Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHHAJIBHOTO
TOoKa [ HOM peryJsigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/IM4YaeTcs oT Icp 6osiee yem Ha 15%, 25%, 35% wau
50%( B 3aBUCHUMOCTHU OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusl BBIXOJHBIX TOKOB MOeT OBbITb 00yC/I0BJIeHA NOBPEXJAEHUAMHU B Harpyske,
Hanpumep, neperopaHrueM TOHoOB, 06pbIBOM Harpy304HbIX IPOBO/JOB U T.II.

/1) KoHTposb moAK/IIOYEHUS HArpyskKM U TeCTUPOBaHHWE THUPUCTOPOB Ha BHYTpeHHee
KOpPOTKOe 3aMblKaHHe OCYLIeCTBJSeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTb”; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpoJb HalpspKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Clydae OTCYTCTBUSI OJHOM WJIM HeCKOJbKMX $a3 WM B Cjlydae MX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIIOYEHA WJIM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yukuu FO92( cMm. nyHKT 7).

2K) samura oT BHyTpeHHed HeucnpaBHocTU “OwmS5 HeT cBaA3u Mexay mJatamu’
buKcHpyeTcs NpU OTCYTCTBUM OOMeHa JaHHBIMU MexJy IaTaMu. [Ipy BOSHUKHOBEHHUU 3TOH
aBapuM YCTPOUCTBO He MOXKeT PYHKLMOHUPOBATh, TPeOYyeTCA PEMOHT.

3) 3alMTa OT HEMCIIPABHOCTHU LieNIM U3MepeHUs HallpsKeHUsl cpabaThiBaeT, eCJIU CUCTEMA
yIpaBJleHUd U3MepseT 3aBeJJOMO HeBepHble 3Ha4eHHU BbIXOJHOI0 HaNlpsXKeHUs. 3aluTa MOXKeT
ObITh OTKJII0YeHa GyHKIMel FO5( cM. myHKT 7).

3.18 HacTpoliku

B perysisiTope npelycMOTpeHa BO3MOXXHOCTb HACTPOUKHU:

A) lnsg u3MeHeHHe mopora cpabaThIiBaHHUs 3aLIMTbl OT KOPOTKOTO 3aMbIKaHUsI B BepxXHel
yactu maatel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHUd Jjg  xkamnepa J1-J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
npeANpUATHHA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT CpabaThIBaHUS M0 aMILJIUTyAe 0KoJo 2,5-3*IH,
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rae IH - HOMUHaJIBHBIN TOK peryJfTopa. B jileBoM BepxHeM yr/ly 3TOM e MJIaTbl UMETCH JiBe
KoHTposibHble Toukd “K3”. HampsikeHue, u3MepeHHOe MeXJy 3THMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKEHHIO |1-]5, 3aMKHyTOMy /[pkaMIlepoM. JTO HampshKeHUe onpefessieT
TOK cpabaTbiBaHuda 3awuUThl no K3. BeauyrnHa Toka cpabaTblBaHUS NPSAMO-NPONOPIMOHATBHO
HanpsDKEHUI0  3TOM  ycTaBKU. [Ipy  Heo6XOJMMOCTHM  YBEJHWYUTb YyBCTBUTEJbHOCTH
cpabaTblBaHUS HYXXHO 3TO HampshkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IpyHuMasa pelleHHe 0 HEOOXOAUMOCTH U3MEHEeHHUs] HAaCTPOMKM 3alUUTbl OT KOPOTKOTO
3aMbIKaHMUS, CJlelyeT IPUHUMaTb BO BHUMaHUe:

- ecJM JpKaMIlep CHAT, HU OJHO M3 MoJIoKeHUH J1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaerT;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. DTO He 06s3aTeJIbHO TOBOPUT O HeNpaBUJIbHOMN
3aBOJICKOM HaCTpoOWKe 3allUThl, MOTOMY 4YTO 3aljdTa cpabaTbiBaeT MO aMIJIUTYLHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIIUTyAHOe 3HauyeHUe Toka( nuk-dakTop). [lonbiTKa 3arpy6yUTh MJIM MOJHOCTBIO OTKIKOYUTD
3amuTy oT K3 MoxeT mpuBeCcTH K BBIXOJYy THUPUCTOPOB HU3 CTPOSl — BeJb OHHU JONYCKAIOT
HEKOTOpoe IpeJieibHOe 3HaYeHHWe MIHOBEHHOTO TOKa, a 3aBOJCKad HaCTpOMKa Kak pas
npejaycMaTpUBaeT cpabaTbiBaHUe 3aLUThI [/ HENPEBBIIIEHHS 3TOT0 Npe/ie/IbHO-A0NyCTUMOT0
3HayeHUs. B 3TOM ciiyyae M3roToBUTe/Ib UMeET NPaBO OTKa3aTh B 6eCHJIaTHOM rapaHTUHHOM
00CTY>KUBaHUU.

b) [lokasaHus JaTyMKa ToKa. B ciydae, ecaim Tok, U3MepeHHbIH GaKTU4YeCKH, PACXOJUTCS €
JI@aHHBIMH, 0TOOpa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO MIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
cayxaT ¢yHknuu F102 "kl ¢asa A”, F103 "kI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHus Toka Ha
JIACILJIee U3MEHSI0TCS IPSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHUI0 3TUX KO3 PUIMEHTOB.

[IpyHKUMas pelieHue 0 MOACTPOMKe MMOKAa3aHUM TOKa, clefyeT UMeTb B BUAY Cjefylolive
dakTopshI:

- JAQTYMKA TOKAa MMeKT HEeKOTOPYK HA4Ya/JbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble U3MepATh
CpelHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kJjemax goJkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKe, a IPH HECHUHYCOMJAJIBHOM TOKe TaKHue
KJIeIM MOTYT JAaTb NOTpelHoCTb U3MepeHus Ao 50%. PexkomeHayeTcs MCNoJb30BaTh KjelLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTUMAJIbHO IPOMU3BOJUTH IIPU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaTOpa;

- OTKJIOHEHME N0Ka3aHUU OT AeWCTBUTENbHBIX 60siee ueM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJINYUM BHYTPEHHUX OBPEX/JeHUH, BO3MOXXHO, TpebyeTCs peMOHT;

- HeBepHas HACTpPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WM KOPOTKOTO 3aMblKaHUA - JMO60 CJIMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIMUILIKOM MeJiJIeHHOe cpabaTbiBaHUs. B ciyvae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, HW3roTOBHTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TrapaHTUHHOM
00CIY>KMBaHUHU.
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[lpy mnpoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUW Ha JUCIJIee PEeKOMEHAYeTCs
bUKCHPOBATh PeryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
naHeJ U ynpaBJeHus.

B) HacTpoiika nokasaHu{ HanpsbKeHUs Ha AUCIJIee. 32 MU3MepeHre HallpshKeHUsl OTBeYaeT
miata A6( camasi HUkKHAs). C J1eBOW CTOPOHBI IJIaThl €CTh PeryJUpoBOYHbIe pe3ucTopbl R13,
R14, R15 oTBeuatomue 3a yctaHoBKY HyJis o ¢pazam A, B u C. C npaBoil CTOPOHbI — PE3UCTOPbI
R7, R8, R9( cooTBeTcTByOT Paszam A, B u C) macuitabupywouide kKo3dpPpuiMeHT nepesadu OT
M3MepPHUTEeJbHOU MJIAThl K IOKa3aHUAM JUcIiest. Pe3aucTopbl MOTyT ObITh TPYAHO AOCTYIHBI U3-
3a KryTa IIPOBOJOB.

JlJ1s1 TOJICTPOMKHY NTOKa3aHUM Ha AUCIJIee He0OX0AUMO OTKJIIOYUTD 3aluTy yHKLHel FI5,
nojath kKoMmaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTepecy Iyl BeJUYUHY Ha Auciiee. YoeAUTbCS, YTO Ha MOJK/JIIOYEHHON Harpyske HyJieBoe
HanpshKeHWe U JoOUThCA MOKa3aHUM HyJsl Ha JUcIliee IOBOPOTOM I'OJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jlasiee NOAHATH BbIXOAHOE HanpskeHUe 10 60-80% oT MaKCUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperysiupoBaTh NOKa3aHUA Ha JHUCIJee, JOOUBIIMCH COBIAJAEHUS C JeHCTBUTEJbHBIM
3HauyeHUeM. M3MepsATb HanpsikeHHe HeoOX0JMMO NpUOOpOM, 06JafaloIIUM CHOCOOGHOCTBIO
u3MepaTh cpegHekBajpaTudyHoe 3HaueHue(TRUE RMS). Ilocsne 3aBeplieHUsi HACTPOUKHU
pPeKOMeH/lyeTCsl BKJIIOUUTD 3alUUTy GyHKIMeln F95.

3.19 YnpagJsienue 1o uitepdeiicy RS-485 no nporokosy ModBus RTU

PerynsgTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdericom RS-485. [To yMosiyaHutio
3Ta mJaTa He UJIeT B KOMILJIEKTe NOCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJIaTa He ObLIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xogumo:

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

B) YcTaHOBUTH 3HaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CUTHajJia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
COOTBeTCTBEHHO( cM. IyHKT 7). boJsiee nofpobHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbLI10KeHa Ha caliTe MPOU3BOAUTES.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [AeWHCTBYWOIIUM TpeboBaHusaAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteseii» U «llpaBun TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMU 3JIEKTPOYCTAaHOBOK
noTpebuTesein».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HanpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'bEKTe, a TaKXKe MPU YCTPAaHEHUH HEUCITPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEOOX0IMMO OTKJIYUTD PETYJSATOP U NO/IK/II04aeMble yCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB M BHYTPEHHIOK 4acCTb

mkada. 3anpelaeTcs HCIOJb30BaHUE PETyJsATOpPAa B arpecCUBHBIX CpeflaX C cojJep>KaHHWeM B
atrMocdepe KUCJIOT, lleIouel, Maces U T. II.
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4.4 TlopxkarodyeHHUe, peryJMpoBKa M TexXHHUYeCKOe OOCIyKHBaHHe peryssTopa JAOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJMPUUMPOBAHHBIMM CIelMaJIMCTaMM, U3Y4YMBIIMMHU HaACToOsllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcllyaTallMd M TeXHUYeCKOM OOCJAy>KMBAaHUM HeO0O0XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1eKTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILEr0 IIepCoHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXKeT ObITh MCNOJb30BaH KaK pa3’beJUHUTE/Ib LIeNHU WU U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeAcTaB/isgeT ONacHOCTb JJs
IlepcoHaJia UJiu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He nonyckaeTcsi paboTa yCTPONUCTBA C KOHAEHCATOPHON HArpy3KoM, MOJKJI0YEeHHON K
BBIXO/Y.

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

A) ycTaHaBJIUBATh PETYJASTOP HA HETOPIOYYIO NIOBEPXHOCTh;

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

B) npu ycTaHOBKe He06Xx0A4MMO obecrnieduTb He MeHee 100 MM CBOGOHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsaTopa.

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

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

5.3 CeyeHue CUIOBBIX IPOBO/OB J0JX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

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

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOeCHeYUTb HX HaZAeXHbIH KOHTAKT C
KJIeMMHHUKOM PeryJisTopa, [AJs 4Yero PeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/aajKa JUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.
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5.5 TIlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY IPOU3BOAUTCA IO CXeMawm,
NpYBeeHHbIM B [IpuoxeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHAAPTHBIN
WCIIPABHBIA UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH NOAKJIIOYEHHe MO cXeMe 1, yKa3aHHOW B NpPUJIOKEHHWU A, MPU 3TOM B
KauecTBe TECTOBOW HAarpy3KU peKOMeHAYeTCs MOAKJIIYUTD JIaMIlbl HAKAJUBaHUS MOLHOCTbIO
100-150 Br;

be3 mnoAK/JIOYEHHOM HArpy3kM HEBO3MOXXHO CJeJaTh BBbIBOJ O TMPaBUIbHOW WU
HelpaBUJIbHOW paboTe peryJsTopa.

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

B) nojaTh Hanps»keHWe Ha PeryJsTop, NPy 3TOM BCe CBETOJMO/bl Ha NlepefHel NaHeau
KOpITyca J0JKHbI KPaTKOBPEMEHHO 3aropeThCs U MOTacHyTh, Ha AUCIIee B TedeHHe 10 cekyH[
Jl0/KHA 0TOGPa3UThbCS HAANUCh TEKyIled MOoJesu peryssiTopa U BKJIIOYAITCS BEHTH/ISATOPHI
ox/NaxJaeHud. [lajee Ha Jucyee 0TOOPasUTbCA HaANWChb ‘['OTOBHOCTB” M TeKyllee 3HAaYeHUe
CUTHaJjia 3ajaHusi( HanmpspKeHUs WM MoIlHOcCTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPpOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsITOp HKMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJIIETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJJHO€e HaNpsiXKeHHWe peryJInupyeTcs
$a30BbIM METO/I0OM, CHUTHAJ 33/laHUs MOJAeTCsl BCTPOEHHBIM MEpeMEHHBIM PE3UCTOPOM.
[lepeBesute Tym6siep “Pabora” B mosoxeHue “Bka” M NpOKpyTUTE PYy4YKy HNEepEMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero moOJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHON Harpy3ke( JlaMmax HaKaJWBaHHUs) U3MEHSETCS HalpsbKeHHe B Ipejesax OT
HYJISl 10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMHupoOBaHue.

7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTABOK OCYLIECTBJISIETCS B pexXuMe
“IIporpammupoBanue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMme “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuch “[lporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIECTBISETCS NePexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.
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7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcss MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHY, HapuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HYXKHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HAauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlasiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

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

7.4 OYHKUUU U UX 3HAUYEHHUS.

[IporpamMmmupyeMble GYHKIMU peryJissiTopa fepedyuc/ieHsl B Tabanne 7.1.

Ta6snna 7.1 [lporpaMmmupyeMblie GyHKIIUU

PdyH- Hagnuch Ha OnucaHue
Kiysi | HMHAMKaTOpe
dyuknuu F1-F8 aABasi10TCA 061IMMM AJ151 BCEX PEXXHMOB
Onpenensier cnoco6 ymnpaBjeHUs: KoMaHJa “‘Pabora” mnopaeTcd MeCcTHO WU
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 croco6 ymp 0 TvMbIe Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
y p TyMOJiepa “PaboTa” B mosiokeHue “Bkir”
1 MCTAHIHOHHO Komanga “Pa6oTa” mosjaeTcs myTeM 3aMbIKaHHUs KJIeMM
6 1 7 k1eMMHOU KoJio/iku X1 nJiaThl ynpaBJieHUs
2 modbus KoMmanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpejiesisieT cUrHaJI yopaBJieHUs] BBIXOAHBIM HaNpPs)KeHHUEM
3HavyeHUe Hagnucek IlosicHeHue
CurHana 3aZjlaHus U3MeHdeTcs Ha)KaTHEM KHOIIOK “>" U
ll<"
0 KHOIIKU ““ »
HaxkaTue “>” yBesIMYMBaeT BbIXOJJHOE HANPsHXKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshKeHHE
CurHan 3aZjlaHusi HU3MEHSIETCS MOBOPOTOM PYYKH
F2 CUTHAJ yTp. MepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMIEeBOM
1 BCTP.pe3UCTOP MaHesu. [TosoxkeHuUe “Mun” COOTBETCTBYET
MHUHHUMaJIbHOH BeJIMYMHE 3aJaHus, mojaokenue “Makc”
- MaKCHMaJIbHOU BeJIMUMHE 33/JaHHUSI.
) 0.10 B CurHaJs 3aJlaHus MOJIaeTCs BHENIHUM HanpsbkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3aJlaHus noJlaeTcss TOKOM ynpaBJjeHus 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus I0JlaeTcsl TOKOM ynpaBJeHus 4-20 MA
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CurHas 3afiaHus NOJAeTCS BHEIIHUM IepeMeHHbIM

5 BHEIIl. PE3UCTOP | PE3UCTOPOM. PexoMeHyeMoe 3HaYeHue

CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlaHus nojilaercs no uarepdericy RS-485
OnpenendgeT noBeJeHUe PeryasATOpa MOCAe NPONAXXU HANpsKeHHUS CUJIOBOW CeTH WU
BCIOMOTraTeJIbHOT0 HanpsbKeHus B pexxuMe “PaboTa”
3HayeHHe Hagnuchb [TosicHeHue
Ecin mpoBan HamnpspkeHUs [JWICA MeHee 2 CeK -
BBIXOJIHOE HaNpsbKeHWe CKavyKoM BO3BpallaeTcsd Ha

0 BKJIIOYEHO NpPEXHUU ypOBEHb.

Eciu mnpoBan HanpspkeHUs JJunjics OGoJsiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMaTUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBan HamnpspkeHUs [JWICA MeHee 2 CeK -
BBIXO/IHOE HaNpsbKEeHUWe CKAavyKoM BO3BpallaeTcs Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Ecnv mpoBas HamnpspkeHUs1 AJuiicsa 6Gosiee 2 ceKk -
aBTOMAaTHYECKUH Iepe3anycKk He MNPOUCXOAUT; YTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejensieT ycaoBue cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HavyeHUe Hagnuch IlosicHeHue
0 OTKJIIDYEHO PeJsie HeaKTUBHO BO BCEX PeXXUMaX paboThl
1 cnrtias TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeEX0/Ie B PEXKUM
F4 1-e pene “T'oToBHOCTB”

2 cnrtan PAEOTA CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
“Pa6oTa”

3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT IMPHU MepPeX0/ie B pEXKUM
“ABapus”

OnpejenisieT ycaoBUe cpabaTbIBaHUs 2-I0 MPOTrPAaMMHUPYEMOTO peJie
3HavyeHUe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX pPabOThI
1 curtan TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeEXO/Ie B PEXKUM
F5 2-e pese “T'oToBHOCTB”

2 cnrtan PAEOTA CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
“Pa6oTa”

3 cnraan ABAPUS CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
“ABapus”

OnpepenisieT ycjioBUe cpabaThiBaHUsA 3-T0 NPOrpaMMUPYEMOro peJse
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX PabOThI
1 curnan TOTOB CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
F6 3-e pese “ToToBHOCTB”

2 cnrtan PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM
“Pa6oTa”

3 cnraan ABAPYS CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/Ee B PEKUM
“ABapus”

OnpenenisieT MeTO/, PeryJIMPOBaHMs BBIXOAHOT'0 HANPsXKEHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > >
0 ¢$a3oBbIA @®a30BbId MeTO/, peryIMpoBaHus
1 np.Nepuoz, MeToz peryJiipoBaHUs IPONYCKOM NEPUOLJO0B
3a/laeTcsi XapaKTep Harpy3Ku — akTHUBHAs UM aKTUBHO-UHAYKTHUBHasl.
3HayeHHe Hagnuchb [TosicneHue
F8 Harpyska
0 aKTHUBHas AkTtuBHas Harpy3ska( cos ¢u >0,9)
1 aKTUBHO-WUHJ. | aKTUBHO-UHAYKTHBHasg. PeKOMeHJyeTcsi HCIOJb30BaTh
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JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOW 4Yepes
TpaHcdopmaTop, NpH yIpaBJeHUHd IPONYyCKOM
nepuogoB( F7=1)

3a,qaeT [NapamMeTphbl AJid UHAWKAINH B pa6oqu pexuMme

0 LLUP WHuKalnusi TOKOB, HANPSKEHUN U MOIIIHOCTeN o dazam
1 LU Wuukalusi TOKOB M HaNpsiKeHUd no ¢aszam
F9 HH KA 2 I,P WHauKanus TOKOB U MOUjHOCTeI?I 1o d)ausaM
3 U, P WHuKanus Hanpsi>KeHUH 1 MOLITHOCTEM 1o ¢paszam
4 I WHuKanus TOKOB 1o ¢aszaM
5 U Wuukanus HanpsikeHUM no gpasam
6 P WHaukanus MouHocTel o ¢pasam
dyukuuu F11-F24 paeiicTByioT npu ¢pazoBoMm MeToje peryaupoBanus( yuknusa F7=0)
F11 IIABH, MyCK BpeMa n/iaBHOro BBIXOJA HANpsPKeHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadyeHUU
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 IABH. BBIKL Bpewms [LIABHOTO CHMMEHHsA HaNpSIKEHHA [0 MHHMMA/NbHOTO 3HAYEHUS. Juana3oH
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps»K€HUS U MOIIHOCTHU B 3aBUCMMOCTH OT
yOpaBJSIIOIIEr0 CUrHana(mpyd YCJOBUH, YTO HaNpsKEHHE CeTH CHHYCOUJAJNbHO, a
Harpyska JInHelHa)
3HaueHue Hagnucob ITosicHeHue
F14 | per. BenuuuHa
0 U BeixolHOe HamnpsiKeHUWe TMpsAMO NPONOPLUOHATBHO
CUTHaJIy yOpaBJieHUs
1 p Bbixo/iHas MOIHOCTb MPSAMO NPONOPIUOHAJBHO CUTHALY
ynpaBJieHUsI
F15 HIOKH.TIpE/IeN MuHMMa/bHOE 3HaYeHHe cUrHaja 3aAaHus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% n0
100%, HO He 60.1ee 3HaYeHus1 pyHKuH F16. luckpetHocts 0,1%
F16 Bepx. npeiet MakcumasnibHOe 3HaYeHHue CUrHasa 3a4anus B %. [JluanasoH 3HaueHud ¢pyHkunuu ot 0% 10
100%, Ho He MeHee 3HaueHus ¢yHknuu F15. luckpetHocTsb 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAET WU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKA WJIK CTAOW/IM3alUU TOKa.
3HavyeHue Hagnuceh [TosicHeHue
0 OTKJL PeXHMbI OrpaHUYeHHUs UK CTA0UIN3AIUU OTKJII0YEHBI
1 orpaHuyeHue | | BkirouyeH pexxuM orpaHU4eHHUs TOKA
F17 —— 2 Ctrabunuzanus | | BkaoueH pexxuM cTabuam3aldu Toka
3 Orpanuyenue U | BKJIOYEH peKUM OrpaHUYeHUs] HapsKeHUs
4 Crabuausanusa U | Bk/aoyeH pexyM cTabuan3aliy HanpsiKeHUst
5 orpanuyeHue P | BkyoyeH pekuMM orpaHU4YeHus MOIHOCTH
6 Crabuiusanus P | BkirodeH pexuM cTabUJIN3aIMd MOITHOCTH
7 Crabunuzanus | BkiroueH pexxuM cTabuIrM3aliu KBaipaTa HalnpshKeHUs
U*u
DyHKIMS onpefesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aLNU UM OTPAaHUYEHHUS
0 MepneHHas MepsieHHas cTabuJIM3aIys, BbICOKAsi TOYHOCTD
F18 | cra6ummsanus 1 cpefHsAA CpepnHss crabuansanus, cpefHsisi TOYHOCTh
2 GbIcTpas BricTpas cTabuin3alus, HU3Kasi 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 | cTabuiu3anuyu HanpskeHus. 3HavyeHHe QYHKIMKA He MOXET IpPEBBICUTh 3HAYeHUeE
byuknuu F20
OnpenesisieT MaKCUMa/IbHOE 3HAUYEHUE HAMPSHKEHUS HAa Harpy3Ke B peXUMe OrpaHUYeHUs
F20 B. npegen U HaNpsDKeHUs WM CTaOWIM3alUM HamnpshDKeHUs. 3HavyeHHe QYHKIMA HE MOXET ObIThb

MeHblle 3HaYeHus yHkuuu F19
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Onpe,qenﬂeT MWHHUMAJIbHOE€ 3HA4Y€HHE TOKA B HArpy3ke B pexXume CTa6I/IJII/I33L[I/II/I TOKa.

k21 H.nipejen | 3HaueHue QYHKIMY HE MOXET NPEBbICUTh 3HaYeHUe pyHKIuu F22
OnpefensgeT MakCMMa/IbHOe 3HaYeHHe TOKAa B Harpyske B pe)XHMMe OrpaHM4YeHHs TOKa
F22 B. ipegeJ | WM CTabUJIM3aLUM ToKa. 3HaueHHe QYHKIIMM He MOXKEeT NPeBbICUTbh HOMUHAJIbHBIN TOK
pery/isiTopa 4 He MOXKeT O6bITh MeHbllle 3HaueHus1 pyHKLuM F21
F23 H. ipesiest P OnpefensieT MMHUMaJbHOE 3HaYeHHEe MOLIHOCTU B Harpyske B peXMMe CTabUIM3aLUU
MOILHOCTH. 3HayeHHe QYHKLUU He MOXKeT NPEeBbICUTh 3HaueHue PyHKIuu F24
OnpefensdeT MakCMMa/IbHOe 3Ha4YeHHMe MOLIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUdd
F24 B.IpeZies P | MOIHOCTH WM CTAaGUIM3aLUM MOIIHOCTHU. 3HAa4eHHe QYHKLHUM MOXKeT ObITb MeHbllle

3HayeHus GyHKIMU F23

®yuknuu F26-F28 nelicTBYIOT IpHU peryJvMpoBaHusl METOJ0M nponycka nepuogoB( ynkuus F7=1)

OnpefensieT BpeMsi OJTHOTO IIMKJIA peryJaupoBaHus. [luana3oH 3HaueHUW PyHKUUM OT 1

F26 HHICL. per. Jo 25 cek c marom 1 cek
MuHMMa/bHOE 3HaYeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% 0
F27 | HwxH.penesn
100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F28. luckpeTHocTh 0,5%
MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. JluanasoH 3HaueHuit ¢yHkuuu ot 0% a0
F28 Bepx.npejes
100%, HO He MeHee 3Ha4YeHus1 pyHKUMHM F27. luckpetHocTb 0,5%
F29 H. ipejgen P OnpefienisieT MUHUMAaJbHOE 3HAaYEHUE MOLIHOCTU B HAarpyske B peXMMe CTaOUIM3aLUU
MOIIHOCTH. 3HaueHue QYHKIIMY HEe MOXeT NPeBbICUTh 3HaueHUue pyHKiuu F30
OmnpenesisieT MakCUMa/IbHOE 3HAaUeHHE MOUIHOCTH B HAarpyske B peXuMe OTpaHUYeHUs
F30 B. ipefen P MOIIIHOCTHA WJIM CTAaOWUJIM3alUM MOUIHOCTU. 3HauYeHUe QYHKIHUU MOXKET ObIThb MEHbIle
3HavyeHHUs PyHKIMU F29
dyukuuu F31-F32 aeiicTByoT npu ¢pa3zoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OmnpenenisieT MUHMMaJlbHOe 3HAaYeHUEe KBaJ[paTa HaNpsbKEHUs HA Harpy3ke B pexume
F31 | u.mpegen U*U | crTabunu3auuu KBaZpaTa HalpspKeHHWs. 3HayeHHe OQYHKIMA He MOMET MPEeBBICUTh
3HavyeHHe QyHKIMU F32
OmnpenesisieT MakCUMa/JlbHOE 3HAueHHE KBaJ[paT HaNpsHKEHUs HAa Harpyske B pexuMe
F32 | B.mpegen U*U | crabunusaiiiu KBajipaTa HamnpsikeHUs. 3HaueHUe QYHKIMU He MOXET ObITb MeHbllle
3HavYeHUs pyHKIuHU F31
QyHKIMA BK/IOYAET UK OTK/I0YaeT TeCTUPOBaHMEe HA HaJIMUMe Harpy3Ku U BHyTPEHHee
KOPOTKOE 3aMblKaHH€e TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHHe Hapnuch [TosicHeHue
Harp. 0 BKJIIOYEHa 3aluTa BKJIOYEHa
1 OTKJIIOUEeHA 3amuTa OTK/JIYeHa
QyHKIMSA BKJIKYAET WKW OTK/II0YAaeT KOHTPOJIb OTCYTCTBHUSA WM “caunanus gasz”
F92 | KoHTpob das 3Hauenue | Hagnuchb [TosicHeHue
0 BKJIIOUEHA 3amnyTa BKJIKYEeHa
1 OTKJIIOYEHA 3anyTa OTKJKYeHa
3aluTa OT HEMCIPAaBHOCTH B LIENIY U3MEPEHUS BBIXOJHOTO HaNps>KeHUs
FO5 samuTa UBbIX 3HaveHune | Hagmuce [losicHeHue
0 BKJIIOUEHA 3aluTa BKJIKYEHA
1 OTKJIIOYEHA 3amyTa OTKJKYeHa
QyHKIMS BKIKYAET WK OTKIKYAET 3alIUTY OT HECUMMETPHUU TOKOB Harpy3ku
3HaueHUe Hagnucob [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 15%
3amuTa
F93 HeCHM 1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 25%
' 2 35% 3amuTa cpabaThlBaeT NMPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIIOYEHA 3aniyTa OTKJKY€eHa
3anuck B IaMATh 3aBOJCKUX HAacCTpoeK( 3Ha4eHHUH 10 YMOJIYaHUIO)
F98 3aBOJ. HACTP. 3HavyeHue Hapnuch [TosicHeHMEe
0 HeT 3HauyeHUsT BCeX NPOrpaMMUPYeMblXx OGYHKIWHA  He
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M3MeHseTcs
Bce nporpaMMupyeMble byHKIMHU NPUHUMAIOT
3aBOJICKME 3Ha4eHHs. ITH 3Ha4eHUs] PaBHBL:

OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HaueHue 3HaueHue

F1 0 F20 UnoM
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F6 3 F26 5 cek
F7 0 F27 0%

1 Aa F8 0 F28 100%
F9 0 F29 0
F11 5 cek F30 PHOM
F12 3 cek F31 0
F14 0 F32 154000
F14 0 F91 0
F15 0% Fo2 0
F16 100% F93 0
F17 1 F95 0
F18 1 F99 1
F19 0 F100 3

F99 | RS-485 agpec OnpepensieT afipec yctporcTBa B ceTu RS-485, 3Hayenus ot 0 0 247
OnpepesisieT CKOPOCTb Nepefiadyu JaHHbIX o ceTH RS-485
3HayeHue Haanuce

0 1200 6uTt/c

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/c

8 76800 6uT/cC

9 115200 6ut/C

F102 KI paza A OmnpenensieT K03GPUIMEHT IMepeAadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM

F103 kI paza B CHUTHaJIa C JaTYMKa TOKAa M MOKa3aHWUSIMM TOKa Ha JMcIljiee B COOTBETCTBYyolIel da3e.

F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTEJIe OOBIYHO BBLICTABJEHO 3HadeHWe 6ju3koe K 1,00.

Jlnanasou 3Hayenuii ot 0 g0 2,50

8. UHAMKanusa JaHHBIX Ha JUCILIEee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe IJ1s1 BCeX PEXXHUMOB.

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

P3=45%, I3 =66 A, U3=200 B, P3=20 kBT

1-a ctpoka Koa GyHKIMK U ee COKpallleHHOe Ha3BaHHe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTPOKa 3HauyeHUe QYHKIUHU U KpaTKOe MOosiCHEHUE

PaboTa 1-4 cTpoka BesimunHa 3a/japouiero curaaJa
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2-1 CTpoKa OoTOOpaKaloTCs MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHkuuu F9 u Temnepatypa paguaTtopa, Hanpumep, la=45
A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OTob6pakaeMble Ha AuCIJIee NMapaMeTpbl NepUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MNapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM VIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThbCs

TOJIbKO BbIOpaHHbIH mapaMeTp. YTOOGbI OTMEHHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kog omn6xu 1 ee HazBaHHe

9. Bo3MOKHble HEUCIIPABHOCTH U CIIOCOGBI UX YCTPAaHEHUA

Bo3MokHbIE HEUCIIPAaBHOCTH U CIOCOObI UX YCTpaHEHHUA IpUBEJEHBI B Ta6JII/ILle 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
HHAUKATOpEe
Harpy3ka He noJiK/JIl0YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4YMHA JencTBus
Harpy3ska He mnojk/w4YeHa WM | Y6eAUTbCA B NpPaBUJIbHOM
NO/IKJII0YeHA HEBEPHO NOJKJI0YEHUH HAarPy3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TIPU HeOo6X0UMOCTH
KOHTaKTHbIE OBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSAHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 1€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTHL’  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Ecnu  Tupucrtop “sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCcTpoHCTBO He 06HAPYKUBAET HANPSXKEHUE CETU
Bo3moKHas npuYnHa JenicTBUs
HanpsokeHuwe Ha perynaTop He | Y6equTbcs B MOJKJTI0YEHUH
. N0/IaHO HanpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOAK/IYEHHUS
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiXKeHWe B CETH
6osbiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHUS MHUTAHUS
CUCTEMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTEJBLHOCTBIO GoJiee 2-X CeKyH/. JlasibHelllee MoBeJleHUe peryJsTopa
Om3 Hal'Iprﬂ(;l]z::IJ-III/IH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTB”; ecim F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” moc/je mHoJayd KOMaHJbI
“Cton”
Om4 neperpen! TeMnepaTypa ox/axaarlero paguaropa goctura 90 C.
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Bo3mo:KHasi npyuYnHa JenicTBUs
HeucnpaseH BEHTUJIAATOD | Y6e uTbcsa B HCIPaBHOCTH
OXJIK/IeHUs BEHTUJIATOpA
3acopeHbl BEHTUJIALMOHHBIe | [IpouncTUTD BEHTUJISLIMOHHbIE
KaJII03U »KaJIl03U OT IIbIJIM U Mycopa

PerynsaTop pa3MmelnieH B IIJIOXO
BEHTWJIUPYEMOM  HWJU  KapKOM
MecTe

Y6enuThcsa, 4YTO  TeMIepartypa
OKpYKalollero BO3/lyxa He
npeBbimaeTr 40 C. YCcTaHOBUTb
peryistTop B  JApyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HET CBA3U MEXAY

[I1ater A2 u A5 He 06MEHHUBAIOTCA

npO‘-II/ICTI/ITb MEXIIJIaTHbIE

Ow5 iaTamu! ZApyT C pYyTrOM JaHHBIMU pa3beMbl, eCJIM OLIMOKa He Ucye3aeT
— OTIPABUThb B PEMOHT
Harpyska He mnojk/moouyeHa WM | Y6eAUTbCS B IPaBUJIbHOM
NOAKJ/IIYeHa HEBEPHO HNOAKJ/IIYEeHUH Harpy3KHu
HapymeHne koHTaKTa [IpoBepUTH KOHTAaKTHBIE
coeJMHEeHHUS; IPU HEOOXOUMOCTH
KOHTaKTHbIe I0BEPXHOCTU
3a4YMCTUTh, BUHTOBBIE COEJUHEHUA
ow6 HeCUMMeTpHus HOATAHYTh
TOKOB! O6pbIB NPOBOJOB, 06PLIB BHYTPH | [IpoBepUTD LieJI0CTHOCTH NPOBO/ 0B
Harpy3ku Y Harpy3KH NyTeM “MPO3BOHKU”
CunbHBIN JucbanaHc | [lomepuTh cONpOTUB/IEHUA
CONPOTHUBJIEHUH HarpysKu Harpysox
CunbHBIN fucbasaHc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHsAS HEUCIIPaBHOCTb OTKJIIOYUTD 3aLUTY UM OTIPABUTD
B PEMOHT
KopoTkoe 3ambikaHMe Ha BbIxoZie | [Ip0O3BOHUTB BBIXO/, peryndaTopa Ha
peryzasaTopa Ha/Inure MexX$a3HOro KOpOTKOIro
3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJII0
CivwikoM  6GoJibliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOIO MYCKa,
Ow?7 Koporkoe TOKH YMEHBIIUTE BbIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BBIXOJLHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUeE PeryJsaTopa;
ow10 Meperpyaka peryzasTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs
JJINTEJbHOTO BpeMeHHU TOKa; YBeJUYUTb CONPOTUBJIEHNE
Harpysku
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
CucreMa ynpaBJjieHHUs] PUKCUPYET 3aBeZ,OMO HeBepHbIe IOKa3aHUsA
HanpsDKeHUsl Ha JUcCIliee
Bo3mo:KHas npuYnHa JenicTBUs
HeBepHasa cxeMa NOAK/I0YEHHs | YOeAUTHCA B IPABUJIBHOCTH
HET UBMepeHHs HarpyskHu, 06pbIB Harpy3KHu NOJKJ/I0YEHUA U OTCYTCTBUA
Om13 06pbIBA HArPy3KHU

UBbIx!

TpebyeTca HacTpoiika mokasaHUM
HalpsHKeHUs

OTk/10YUTH 3a1UTY GyHKIHEeN FI5,
NPOM3BECTH OJCTPOMKY
peryJMpoBOYHBIMU PE3UCTOPAMHU
Ha miaTe A6 B COOTBETCTBUU C
nyHkToM 3.18 B)
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O6pbIB B U3MEPUTEJbHOH 1eNU

Y6eauThbcs B NOAKII0O4EHHOM
COCTOSIHMHY TPOBO/IOB, Pa3beMOB
HWKHeH n1aThbl A6

Hapymenue KOHTaKTa
MEXIJIATHBIX PAa3beMOB  MEXAY
m1atamMu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pasbeMax, npu HeO6XO,[LI/IMOCTI/I
IMPOYUCTUTDb

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryysTop

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

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

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

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

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

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

MNOAKJIDYEHHE

Lened ynpaBJjeHus

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

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

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

Het omu60ok

PerysnaTtop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJ/ieHHS
IPUCYTCTBYeT U HW3MEHSETCs, Harpyska IOJK/YeHa, HO Ha BbIXOJE

HalpAXeHHd HET

Bo3MmoxHag npuYrHa

JeiicTBusa

HeucnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeTt omin6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYrHa

JeiicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

[IpoBepuUTh HaJW4YMe HANPSKEHUs
220 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [daHHble Ha
MH/MKaTope OOGHOBJAITCS HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIM HEBEPHO

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

BCJIe/ICTBHE BKJIIOYEHHS JPYroro
o6opymoBaHUs (
3JIEKTPOABUraTesed, CBAPOYHBIX
annapaTtoB)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

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

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

10. TexHM4YecKoe 06C/IyKUBaHUE

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

A) KOHTpOJIb KpelJeHUs peryasaTopa

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

B) ypaneHue nblIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa

11.1 Ha kaxbli peryJiiTop HAaHOCATCH:

A) Ha3BaHUe peryasaTopa;

B) 0603HaueHMe NUTAIOLEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ epeBSIHHBIN SIIUK.
13 TpaHcnopTHpOBaHMe U XpaHEeHUe

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

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

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

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

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

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.

TpaHCHOpTI/IpOBaHI/Ie dBUATPAHCIIOPTOM AOJI2KHO [MPOU3BOAUTLCA B OTaIlJINBAEMBbIX
repmMeTu3npoOBaHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb
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|1 E=T00 1 (0] s PR PTR TP 1 wr.

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

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

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

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

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

e Ha npegoxpaHuTenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y

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

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

yCJIOBUA.

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

HN3TO0TOBUTEJIA.

15.5 B cinydae HE06XOAMMOCTH rAapaHTUMUHOIO U MOCTTapaHTUMHOrO PEMOHTA MPOAYKLIUHU

MOXXHO 00pPaTUThCS N0 aApecy, YKasaHHOMY calTe KOMNIaHUU: www.zvezda-el.ru
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl
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Tab6siuna b1 'abapuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPbl, MM
Moesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-3-C-RT-100 100 174 | 120 | 458 | 415 | 300 14 Bostel M8
ZVEL-3-C-RT-160 160 174 | 120 | 458 | 415 | 300 15 BosTel M8
ZVEL-3-C-RT-200 200 256 | 200 | 478 | 435 | 330 20 Bostel M8
ZVEL-3-C-RT-250 250 256 | 200 | 478 | 435 | 330 22 Bostel M8
ZVEL-3-C-RT-315 315 338 | 280 | 468 | 421 | 330 27 Bosatel M10
ZVEL-3-C-RT-400 400 338 | 280 | 568 | 521 | 330 32 Bosatel M10
ZVEL-3-C-RT-500 500 338 | 280 | 568 | 521 | 330 35 Bostel M10
ZVEL-3- C-RT -630 630 338 | 280 | 761 | 714 | 330 42 Bostel M10
ZVEL-3- C-RT -800 800 338 | 280 | 761 | 714 | 330 43 Bosatel M10
ZVEL-3- C-RT -1000 1000 505 | 447 | 761 | 714 | 330 53 Bosatel M10
ZVEL-3- C-RT -1250 1250 620 | 562 | 761 | 714 | 330 53 Bosatel M10
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