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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalldh UM OO6CAyKMBaHUS OJHOPA3HOTO THUPUCTOPHOIO peryJsTopa
MOIIHOCTHU € QYHKIHENH CTabUIM3alUH, UMeHyeMoro jaaJjee mno tekcty “TPM-1-C”, “peryasartop”
WM “YCTPOUCTBO”.

1. Ha3HauyeHUe

1.1 PerynsiTop npefHasHadeH JJis peryJMpOBaHUsA NepeMeHHOro HallpsKeHHS B CeTAX
220/380 B 50 I';, Ha aKTUBHOW W aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJaMHu:

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

B) MeTon0M npomnycka Nepuo/ioB.

PerynaTtop Hesb3d HWCNOJNb30BaThb /I 3JEeKTPONUTAHUA NPUOOPOB, COZAEpKALUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyZoBaHHe U T.A.). JTO MOXXeT NPUBECTU K BBIXOAY U3 CTPOsl KaK peryjadaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpy3ska K pery/asaTopy nNoAkJ/Jr4aeTcs o oJHOpa3HOU cxeMe.

1.3 PeryssiTop MOXXeT NPUMEHSATbHCS KakK JJisl PyYHOr0 ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHa3HayeHbl KHONKHM U IepeMeHHbIM pe3nuCTOp Ha
nepefHel mnaHeau 1mKada, TaK M [JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTtHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 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 KJIEMMBI.

Beibop curHasa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJSeTCS MyTeM
NpOrpaMMHPOBAHUSI.

1.4 PerynATop sABJAeTCd MHUKPONPOLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.6 PerysnsTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHWHE 3a/alolero
CUTHaJla, TOKaxX Harpy3kKH, peXMMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLLIKOOK.

1.7 PeryniaTop MMeeT LIMPOKUN KOMIJIEKC 3AIUT U aBTOJUATHOCTUKH, 00eCTeYnBAIIIUX
HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTENA
0 BO3HHUKAKIIUX HEUCITPABHOCTSX U UX YIPEXK/JeHHUE.
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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 TPM-1-C

KosinuectBo ¢das 1
CeTb 198-242 B, 342/418 B, 50 I'y
Cxema NOJKJIYEHHUS HATrPY3KH onHodaszHas
Hasimyue BCTpOEHHOI0 aBTOMaTU4Y€CKOro Jla
BBIKJIIOYaTeJ I
Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUO0B

BcrnoMoraresibHOe MUTaHKE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50Ty

Mo1HOCTb NOTPe6EeHUS CUCTEMBI
ynpaBJieHUsl

20 BA

HoMuHa/NbHBIN TOK HAarpy3KH

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3000

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
nepeMeHHbIN pe3UCTOP, KHONKHY MaHe x
ynpaBJieHUs

Bxoz ynpaBiieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA /91 OM

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kugako-kpucraminyecku MHAUKATOp 32-
CMMBOJIbHBIH, 2 cCBeTOAHOAA

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMMupyeMsbix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”

3amuTHbIEe QYHKIUU

KopoTkoe 3aMblkaHHe B Harpy3ke
[leperpy3ska TUPpUCTOPOB
[leperpeB paguaropa

KOpOTKoe 3daMbIKaHHWE TUPHUCTOPOB
KOHTpOJI]) HaJIWYHA HAlIpAXKEHUA CETHU

[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE
cpeAHeKBaJpaTUYHOE 3HAYeHHe)

1

2

3.

4. KoHTpOJIb NOJKJIIOYEHUS HArPy3KH
5

6.

=1,

5I0-10cek, [=1,251n-30cexk, [=1,1 11 -
1 MuH

[Topor cpabaTbhIBaHHUA 3aLUThI OT KOPOTKOTO
3aMblKaHUsI( aMIIMTYHOE 3HaYeHUe)

[>=3In

To4yHOCTb cTa6GUIU3ALMU IEHCTBYIOIIUX
CpelHEKBIpaTUYHbIX 3HAYEHU N BBIXOHBIX

Hanpsixenue v Tok - 2% UH, [H
MOIIHOCTb, KBaipaT HanpsibkeHus — 4% PH,

HaMpsHKeHUs CeTH UM Harpy3ku Ha 10% B

pexume CTa6I/IJH/I33U,I/II/I

napamMeTpoB UH"2
BpeMs cTabuinsanuy Toka, HalpsHKeHus,
MOIIIHOCTH, KBaJipaTa HalpsXKeHUs IPU CKauKe 2 3 cex
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CTeneHpb 3alUILLEHHOCTH P41
OxnaxaeHue NPUHYAUTEJNbHOE
TeMmnepaTypa oKpyKarwlleun cpesbl 0.40C
OTHOcHTeNIbHAs BJAAKHOCTb BO3yXa 0..90% 6e3 KOHJieHcaTa ( Cyxoe OMellleHUe)

2,5 kB Mex/y maccu, CUJIOBOH IIeNbl0 U

N3onsanusa
yIpaBAsALUMAMHU LensaMU
PexxuM paboThl JauTtenbnbil, [1B = 100%
Cpok akcmiyaTayuu He meHee 10 JieT
["apaHTHA 12 mecsAueB
HuTtepdeiic RS-485, npotokos ModBus RTU onIusl, TpedbyeTcs Ao1. niata RS-485

2.2 Perynartop npefjHa3HayeH /i1 9KCIJIyaTalluY B C1e[y0LIMX YCI0BUAX:

A) 3akpbITble B3pbIBO6GE30MacCHble NOMelleHHs 6e3 arpecCUBHbIX NApOB U ra30B;

B) TemMnepatypa okpyxatouero Bosayxa ot 0 go +40 C;

B) BepxHUi Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

[') atmocdepHoe faBieHue ot 84 o 106,7 klla;

1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHE BO3JeiCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYyTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUU U YIaPOB.

3. YcTpoicTBO ¥ IPUHLUI AEeHCTBUA

3.1 BHyTpeHHee YCTPOMCTBO.
BHelHUY BUJ, pery/Topa npeAcTaBjeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/ peryssatopa

Ha niuiieBo#i maHe IM pa3MelaloTcs 3/1IeMEHThI UHUKALUHU U yIIPABJIeHHUS:
A) cBeToauof “PaboTa”;
B) cBeToauon “ABapus”
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B) Tym6sep “PaboTta”;
[') ’KUAKO-KPUCTAIMYECKUN UHUKATOP;

»n »n

) xaonku “Ilp.”, “®@”, ”>", "<” a1 nporpaMMUPOBaHUs U YIIpaBJIeHUS;
E) py4ka BCTpOEHHOT0 IEPEMEHHOT0 PE3UCTOPA;
’K) KHOIKa aBapUHHOr0 OCTAaHOBA.

BayTpu mikada pa3MeniarTcs:

A) xknemMmMHukHU XT1 u XT2

B) TUpPUCTOpPHBIA MOAYJIb;

B) papuaTtop oxnaxaeHus;

[') miaThl cUCTEMBI yIIpaBJeHUs;

/1) aBTOMaTHuyeckui Bbikto4YaTe b QF1 3a1UThl Lienel ynpaBJieHUs;

E) naTyuk Toka

Ha 6okoBo# naHesy mkada HaXOAUTC KieMMa 3a3eMJIEHUS.

B KkadecTBe peryJMpywuUiero 3JjieMeHTa B YCTPOMCTBE MCIOJb3yeTCsd TUPUCTOPHBIN
MO/AYJib, KOTOPBIX COAEP>KUT JBa TUPUCTOPA, COeJJMHEHHBIX 10 BCTPEYHO-NapaJlJieJIbHOU CXEME.
[luTarouiee HamnpsKeHUe NOAKJIKOYAeTCA K KOHTaKTaM KiaeMMHHKa XT1, nenu Harpyskd -
KOHTakKTaM kKiyjeMMHHUKa XT2. Ha sMueBoM mnaHesd pa3MelleHbl 3JIeMeHTbl WHAUKALUU U
ynpaBsieHUs. BHelllHHe MpoBoJa W KabeJsu Uil MOJAKJIYeHHUs] HaNpsDKeHUs CeTH, Harpy3Kd U
1eneu ynpapjeHus BBOASATCS B IKad C HUKHEN CTOPOHBI. llenu ynpaB/ieHUs1 U CUTHAJIU3aLUU
NOJAK/IIYAKTCA K KJIeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJ1aTe yIpaBJIeHHUS.

PexxuMbl pabOoTEhL

Perysisatop B J1060i1 MOMEHT HAaXOJAUTCS B OJHOM U3 PEXUMOB PaGOThI. ITU PEXUMbI
nepevyucaeHsl B Tabsaule 3.1.

Tab6sinna 3.1 PexxuMbl paboThI peryasiTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe UMIYJbChbl yIpaBJieHUs] Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpolcTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“[IlporpaMMupoBaHue”, MpPU MOCTYIJIEHUH KOTOPbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcs: HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaYeHHe CUTHAJIa 33IaHUS

“PaboTa”

B 3TOT pexxuM peryasiTop nepexoAuT NIpyU HAJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIUMEe UMIYJbChl, HA
Harpy3ke MPUCYTCTBYeT HamnpsbkeHWe. Ha MHAMKATOpe O0TOOpakaeTcs
TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBjieHUs:T KoMmaHZbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“T'oTOBHOCTB .

“ABapus”

B 3TOT pexxuM pery/iTop nepexoiuT NPU PerucTpaluu KaKou-1n6o
aBapUMHOM cuTyauuu. UMy ibcbl ynpaB/ieHUs HA CUJIOBble TUPUCTOPHI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay “Paborta” mo
JIMKBUJALIMM aBapUUHOM cuTyauuu. Ilocse perucrpanuu OTCYyTCTBUA
aBAapUWHOM CUTyallUU PEryJsTOp MOKEeT aBTOMAaTHU4YeCKU IMEepPEUTH B
pexxuM “PaboTta” naum “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/Ja aBapUIHOMN

6
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CUTYAIUH U 3alpOrpaMMHUPOBAHHBIX HACTPOEK.
Ha uHaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y NMOSCHSIOIAsg HaAIUCh

“IIporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUH NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpolpoieccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “[[0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd NUTAHUSA JJI CUCTeMbl ynpaBJjieHUsi( Korja Ha JAuUCIUIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYLed MOJIe/IU peryJsTopa).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexos B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoi cTpoke HHAUWKATOpPA OTOOpakaeTcs HOMep W Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPYKTUBHO pery/iiTop BBINOJHEH B BHUJEe MeTa/lJIMYecKoro HaBecHoro mkada. Ha
nepesiHel MaHeJU UMEKTCS OpraHbl yIIpaBJeHUs U UHJWMKALUY, lepeyrc/eHHble B Tabule 3.2

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeH!sl ¥ MHAUMKALUKY peryasTopa

OpraH ynpasyieHus wind | HasHayeHue

MHIUKAIUHU

KsnemMmHadg kosioaka XT1 | [l NOAKIKOYEHUs IMTAOILLET 0 HANIPSXKEHUS

KsniemMmHas kosioaka XT2 | [l noAKJII0YeHUs Liened Harpy3Ku

ABTOMaTHYECKUU
BhIKJI04aTe b QF1

3awmuTa Lemneu yrnpaBJjieHUs

Csetoguop “Pabora”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

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

HWHAWKATOP

IpOrpaMMHUpyeMbIX YCTABOK

[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHON MOLIHOCTBIO B PyYHOM pexXuMe

“YupaBsienue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BXoJ1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

Kromia "®" 3HaYeHUs
KHomnka “>”" Jl/1s yBesInyeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUYUHbI

KHomnka “ABapuiiHoe

OTKJItOYeHue”

ﬂ.}lﬂ HeMeaJIEHHOT O CHATHUA BBIXOJHOI'O HAIPpAXEHHA IPHU
BO3HHWKHOBEHHNH aBapHﬁHOﬁ CUTYalHUH.

3.4 HasHayeHMe KJIeMM KJeMMHbIX KoJoJ0K XT1, XT2, X1 u X4 npuBeseHo B Tabsulle 3.3.
KsnemmHbIe koogku X1 v X4 pa3MelaloTCA Ha IJ1aTe YIpaBJAeHUs
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Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A Jns coennHenus ¢ $pa3oi CUIOBOr0 HaNpPsKeHUs
XT1 2 N/B Jnsi coefuHeHus co BTOpou ¢pa3oil CUJI0BOTO HaNpsiXKeHUs
WJIM HyJIEM
XT1 3 L1 Jlisl coefliHEHUd C HArpy3Kou
XT1 4 L2 sl coefiHEHUd C HArpy3Kou
X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdaza 0.10 B
X1 3 lynp Jlnst nomauu aHasioroBoro curtana 0(4)..20 MmA
X1 4 Rymp Jns noAK/I04YeHNS CpeJHET0 BbIBOJA BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND O6uIMi /15 aHAJIOTOBOT0 CUTHAJIa yIpaBJeHHUs
X1 6 Ay Jl1d moga4y CUrHasia AMCTaHIIMOHHOIO YIIpaBJeHUs
X1 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 1-ro nporpaMMupyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P? HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJjie
X4 5 P2
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 3-r0 NPOrpaMMHUpPyeMOro peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHO-BaMKHYTbII/I KOHTAKT 3-ro NIporpaMMHUpyeMoro

3.5 Br160p cnoco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” M0XHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMmbJsiepa “PaboTta” B

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

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jjepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAku X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIIECTBJSAETCS
nporpaMmMmupoBaHueM yHKIUHU F1( cM. myHKT 7).

Takxe komanbl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTEepdelicy RS-485, eciu
F1=2.
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3.6 Br160op 3azato11ero curyHasaa

YnpaBiATb YpOBHEM BBIXOJHOTO HaNpsDKEHUS peryasTopa MOXHO MEeCTHO WM
JUCTAHIIMOHHO. MeCTHO MOXXHO yIIpaBJ/IATh:

A) xkHonmkamu “>" m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUYEHUE
3a/lal0lIero CUrHaJsia, a HaXKaTHUe U yZiep>KkaHue KHOMKHU “<” — yMeHbILIaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHHUAM 33/jal0lero CUrHaJsia.

[ AUMCTAaHIIMOHHOTO yIOpaBJeHUs B KayeCcTBE VNPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHAThCH:

A) ctanzapTHBIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIIYeHHs (
npunoxxeHe A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHajla OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesinuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIiee B TpOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabU/IM3alMU TOKA CUTHaJ 3a/laHUsl 0ToOpaXkaeTcsl B aMIepax, Hanpumep [3=28 A, B pexume
CTabu/M3allMM HaNpsDKEHUsT — B BoJbTaX, Hampumep, U3=150 B, B pexume cTabuansanuu
MOIIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexkuMe B CTaOU/IM3AIMU KBaJ[paTa HaNPs»KeHUS —
B BesinurMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

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

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJAKYEHUS

[loBesieHMe perysfTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTATEeJNbHOr0 HaNpsKeHUs
ompeJesisieTcsli 3HauyeHMeM QYHKIMU TOBTOPHOro BkJIW4YeHUs F3, ycTraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3spelraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CEeKyH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle JIBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaTrhyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0Jiblle JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmee
WHJUIMPYETCS cooblieHue 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepenjiet B pexxkum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHo HA PUCYHKe 3.2:
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A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bp160p QyHKIMI IPOrpaMMUPYEMBIX peJie

Ha «knemMMHyo kosiogKy X4 1iaThl yIpaBJeHWS BbiBeJleHbl KOHTAKTbl Tpex
NporpaMMHpPyeMMbIX peJie. B 3aBucHMOCTHU OT 3HaYeHUM PyHKUUN F4-F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHA/IM3aTOpa CJAeAYI0LUX COObITUM:

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

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysnsiTop HaxoAuTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMUPYEMOro peJsie MOT'yT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.9 Br160p crioco6a peryJMpoBaHus

BbIx0o/lHO€e HalpshKeHUe PeryyisTopa MOXKeT PeryJaupoBaThcs ABYMs crocobaMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HMXe. Bribop crnocoba
peryJiMpoBaHus OCyLIeCTBJsIETCS IporpaMMupoBanueM ¢yHKuuu F7( cM. nyHKT 7).

3.10 ®a30BbIM METO/I PETYINPOBAHUSA
BbixoZiHOE HamNpsbKeHWe peryJupyeTcs 3a CYeT HW3MEHEeHUSI BpeMeHHU 3aJlep’KKHU

oTnupaHus T3 cCUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 13 13

PucyHok 3.3 BeixosHoe HanpsbkeHue NpU $pa3oBOM CIOCO6e peryIMpoBaHUs
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JlocToMHCTBa MeToa:

A) noaxoAUT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOU HArpy3ok ( cos ¢ >0,2);

B) noAXoAUT A/ peryJiMpoBaHusl TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHSA
SPKOCTHU CBeYEeHMUS JIaMIl HaKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NYCKOBbIE TOKH;

HepocraTku metopa:

A) BHOCUT rapMOHMYECKHE UCKAXKeHUS HaNPSXKeHUS CeTH;

B) noTtpeb6/ieHre peakTHBHON MOLHOCTH, IOHMXKEHUE COS (p CETH.

Pa6ouuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

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 3.4 Pa6ouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne momayu koMaHAbl “Pabota” B TedyeHHe BpeMeHM TIHyCK BbIXOJHOE HaINpshHKeHHE
IJIABHO YBEJIMYUBAETCS OT MHUHHUMAJILHOTO 3HauYeHUs1 Min /10 3aIaHHOTO YPOBHSA. ITOT Y4aCTOK
Ha3bIBAeTCd IJIAaBHbIM MyCcKOM. /lajsiee BBIXO/JHOE HAMpsi?)KeHHe U3MeHseTC B COOTBETCTBUH C
CUTHAJIOM 3aJlaHUsl B JUana3oHe MexJAy 3HaueHUssMH Min u Max, a 3aTeM mocJje HoAa4yu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsSXKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOT'0 YPOBHSI( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Ka 06eCcTOYNBaeTCs.

3.10.1 [I1aBHBIX NYCK U MJIABHOE BBIKJIKYEHHEe

[IpuMeHeHHe (YHKLUUK MJAaBHOTO MyCKa W BbIKJKYEHUS TMO3BOJSAIT NpPeJoTBPAaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJEHHblE pPE3KUM HAaOpPOCOM U COPOCOM HArpysKH, a TaKKe
YMEHbIIUTD MYyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCcKa U BbIKJIOYEHUS 33[al0TCS B IpefesiaxX 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 BbIX0JIHOr0 NapamMeTpa

B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHocTb P. Eciu B KadecTBe BBIXOJHOI'O0 IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEACTByIOllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAMY
3aaHus( NPy YCJOBUM, YTO HANpPSDKEHUE CEeTH CHHYCOMJAIbHO, HAarpy3ka JMHeHHass U uMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJsseMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOIIHOCTb P, To
BBIXOJ|Hasi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Ta6auna 3.4 3aBUCUMOCTb BbIXOJHOTO HANPS?KEHHUST U MOIIIHOCTH PeryJysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsi:xenue, U Moi1HocTs, 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 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 738995100

PeoIX, % | 1 4 19 116 ]25[36|49 6481|100 |10|20]30 40 |50]60]70]|80]|90]100

Bbi60p pery/impyeMoro napameTpa OCylLiecTB/sAeTCA NyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.10.3 HM>KHUN ¥ BepXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHke paboyero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAaYE€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JlMafasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO mapameTpa. Ecuawu
YCTAaHOBUTb 3HayeHHe JJis HWXKHero npegena paBHbiM 0%, a jus BepxHero - 100%, To
peryjiMpoBaHue OyZeT peajU30BaHO BO BCEM JHana3oHe - OT HyJs [0 IOJHOrO CEeTEeBOro
HaNpsHKEHUS.

JluckpeTHOCTB perysmpoBanus coctapset 0,1%.

3a/laHre 3HAaYEeHU HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus Jiisi $a30BOro MeTo/ja
OCyleCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.10.4 PexX¥M orpaHvYeHuUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHWYeHHUsl TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OTpaHMWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4uMHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexyM cTabuJIM3aluu TOKa

PerynsTop MoxeT paboTaTb B pexHMe CTabUJAU3aldu TOKa, B KOTOPOM CHUCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT yIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
06pa3oM, 4TOOBI MOAAEPKMUBATh TOK Harpy3Kd Ha 3a/laHHOM ypoBHe. TOYHOCTb cTabUIM3aLuU
Toka — 2% OT HOMHUHAJIbHOTO TOKa peryJjsTopa, BpeMs CTaOWJM3allMd TOKAa NPU CKauKe
ceTeBoro HampspkeHust Ha 10 % - 2.3 cek. CurHasa 3aZjlaHusi OTOOpakaeTcs B aMIlepax,
Hanpumep [3 =27 A. OyHKIMS BKJIKOYAETCA U OTKJIKYAETCs NIporpaMMHUpPOBaHMEM yCcTaBKU F17,
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a BeJIMYMHA MMHUMAJIbHOTO U MaKCUMaJIbHOTr'O TOKa 3a/jaeTcs ycTaBkaMu F21 u F22( cM. nyHKT
7).

3.10.6 PexxyM orpaHUYeHU HANPSXKEHUS

Perysatop MoxeT paboTaTh B pexMMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/IeHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
00pa3oM, 4TOOBbI BBIXOZHOE HaNpshKeHWe Ha Harpy3ke He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
@OyHKIMA BKJIOYAETCA W OTKJ/IKYAeTCd MNporpaMMupoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOTO Hanpsi>keHus 3aaaeTcs ycraBkol F20( cM. myHKT 7).

3.10.7 PexkyM cTabuIM3aliMy HANPSHKEHUS
PerysnsTop MoXeT paboTaTh B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa

ynpaBJieHHUs] aBTOMAaTU4YeCKH HM3MEHSIeT YNpaBJsiolliee BO3JAEHWCTBHE HA THUPUCTOPbI TAKUM
o6pa3oM, 4YTOGbI MOJJIEP’KMBATh HANpPsSPKEHWE Ha HarpysKe Ha 3aJlaHHOM ypoBHe. TOYHOCTh
CTAOUIM3AIMU HaNpsiKeHUs — 2% OT HOMUHAJIbHOTO HAaNpPSKEHUST CETH, BpeMsl CTaGUIU3alUU
IpU CKauyKe ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHasa 3ajaHus OoTOOpa)kaeTcs B
BoJIbTax, HanpuMep U3 = 150 B. ®yHKIMA BK/IOYAETCS U OTKIKOYAETCSA MPOrpaMMHUPOBAHUEM
ycraBku F17, a BeJlMYMHAa MUHUMAJIbHOTO M MaKCUMaJIbHOTO HaNpshKeHUH 3a/1aeTCsl yCTaBKaMHU
F19 u F20( cM. nyHKT 7).

3.10.8 PexXxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTHUYeCKHW HU3MeHsIeT YyIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOOBI BBIXOJHAsi MOIIHOCTb B Harpy3ke He IMpeBbICWJa 33aJJaHHOe 3HaveHHUe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOM MOIIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.10.9 PexuM cTabuJIM3alUU MOIIHOCTHU

Perysatop MoxeT paboTaTb B peXMMe CTaOW/IM3allMM MOILHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwllee BO3JelCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, 4YTOOBI MOAJAEPKMBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TOYHOCTb
CTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpa, BpeMs CTabu/IM3aLuu
IpU CKauKe ceTeBoro HampspkeHus Ha 10 % - 2.3 cek. CurHasn 3ajaHud OTOOpaXkaeTcsd B
KWJIOBaTTaX, Hamnpumep P3 = 10,0 kBT. QOyHKLIMS BKJKOYAETC W OTKJKYaAeTCs
nporpaMMUpoBaHueM ycTaBky F17, a BeJilMuMHAa MMUHUMaJIbHOM U MaKCUMaJIbHOW MOIJHOCTeH
3ajaetcd yctaBkamu F23 u F24 ( cM. nyHKT 7).

3.10.10 PexuM cTabUIM3aMY KBa/IpaTa HANPAXKEHUA

PeryasiTop MoXeT paboTaTh B peXUMe CTabUJIM3aLMU KBaJjpaTa HaNpsi)KeHHUs], B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TakKUM 00pa3oM, 4UTOObl MOAJEp>KMBaTh 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 3aZjlaHusi OToOpaXkaeTcsl B BUJie MPOU3BeJleHUs BOJIbT, HanpuMmep Us =
10000 B*B. ®yHKUMsA BKJIKYAETCId W OTKJ/IOYAETCs NMporpaMMuUpoBaHueM ycTaBku F17, a
BeJIMYMHA MHUHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa HaNps»KeHWUU 3a/jaeTcs yctaBkamu F31
v F32( cm. nyHKT 7).
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3.11 YcTaHOBKA CKOPOCTHY OTPAaHUYEHHUS U CTAOUIM3AIUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OTpaHUYeHMs1) 3aZlaHHBbIX BeJUuMuH. [ 3toro uMmeerca JyHkuus F18, koTopas MoxeT
NPUHUMATh 3HAYEHHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAOMJIM3ALUM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas],
Ipd 3TOM JOCTUraeTcsl HauboJblIasg TOYHOCTb CTAbWJIM3aLUM. TOYHOCTb CTAGWUIM3ALUHU
HanpspKeHUs1 Ui Toka - 1% oT HOMMHAJILHOTO HANPSXKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs UK Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JlOCTUTaeTcsl CpefiHsIl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUs1 CETH, BpeMsl CTaOUIM3alMU [IPU CKauKe CeTeBOT0
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCThb CTabUIM3aL MU WU OTpaHHUYeHHUs ObICTpasi, IPU 3TOM TOYHOCTb
CTabuaM3alu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKEHUsl CeTH, BpeMs CTabMJM3alMU NPU CKayKe CeTeBOr0 HaMpsKEeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCcTb CTabWJIM3alLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUS
CTabUIM3UpPyeMOM BeJMYMHBbI K 3ajaHuio. Takoid BHJ CTabUJIM3aLUM MOXET OKa3aThbCs
NOAXOJALLEHN /I HeJIMHEMHOW Harpy3KHU.

3.12 MeTo 1 IponycKa NepruoJioB

MoiHoCTb, BbljiesisieMasi B Harpy3ke, peryjiMpyeTcs 3a cCieT U3MeHEeHUs 4ucJia NePUO0B
CETeBOTO HANpSHKEHHS, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. PopmMa BbIXOAHOTO
HanpsiKeHUs MpUBeJieHa Ha pUCyHKe 3.5

T
i

Linkn 1

PucyHok 3.5 BeixoZjHOe HanpsiKeHUe NP peryJiipoBaHUM METO/I0M MPOIyCKa NePHUO/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHUYECKHEe UCKAXKEHUS B CETD;

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

HepocraTku meToa:

A) He TOAXONUT JJisi PeryJMpOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3oK M
YPOBHS IPKOCTH CBEeYEHHUs JlaMIl HaKaJMBaHUS;

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

B) B ceTH BO3MOXHO MOSIBJIEeHME CKAYKOB HaNpsHKeHUs, O0YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( pynkep-apdekT);
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[) npu ompeJeseHHbIX YCIOBHUAX B CETH BO3MOXHO IMOSIBJIEHHWE CyOGrapMOHHUYECKUX
cocTaBJsAOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BblJeJisieMass B Harpyske, MNpsIMoO-
NpONOpLHMOHAJbHA BEeJIMUMHE CUTHAJIA 3aJaHuS.
Pabouyuii [UKJ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -
PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0OM MPOMycKa eEPHUOI0B

[Tocne momayu KoMaHAbl “PaboTa” B TedeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOIIHOCTb, BblJleJisieMasi B Harpy3ke, U3MeHSEeTCs B COOTBETCTBHUU C CUTHAJIOM 3aJlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs Ha JUCIIee B IpoleHTaX, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMpPOBaHUdA
Bpemsa 1nuk/a peryJiipoBaHUsl MOXKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10
CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.12.2 HuxHHe ¥ BepXHHUe NpeJieibl peryJiMpoBaHUd
HuwxHUM 1 BepxHUU mpejesbl peryJUpoOBaHUsI COOTBETCTBYIOT 3HaUeHUsIM Min u Max Ha

pucyHke pabodero uukiaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BEPXHEro ImpefesioB
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peryJiMpoBaHusl TNpPU PEryJHpPOBaHUM METOJOM HPOMYyCKa MEPHUOJOB OCYIIECTBJSETCS
nporpaMmMmupoBaHueM ¢yHkuui F27 u F28 ( cm. nyHKT 7).
JIMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.

3.12.3 PexXuM orpaHu4YeHUd MOLIHOCTHU

Peryasitop MoxeT paboTaTb B peXUMe OTPaHUYEHUsT MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
o6pa3oM, 4YTOOBbI BBIXOJHAsh MOIIHOCTb B Harpy3ke He IMpeBbICWJa 3aJJaHHOe 3HadeHHe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMuMHA
MaKCHMMaJIbHOM MOIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.12.4 PexxyM cTabUIM3allMKA MOLIHOCTH

Peryasitop MoxeT paboTaTh B peXMMe CTAOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT yIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4YTOOBI MOAAEP>KUBAThb MOUIHOCTb B Harpy3ke Ha 3aJlJaHHOM ypoBHe. TOYHOCTb
CTabUIM3al MU MOLHOCTH — 4% OT HOMHHAJIbHOM MOLHOCTH PEryJsTOpa, BpeMs CTabUIM3aL U
IpU CKauKe ceTeBoro HampspkeHus Ha 10 % - 2.3 cek. CurHan 3afaHud OoTOOpaXkaeTcsd B
KWJIoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHK1Ma BK/IOYaeTCs MyTeM NpucBoeHUus GyHKIUU F17
3HaYeHHS paBHOTO 6, a BeJIMYMHA MHUHHMaJbHOM W MaKCHMMaJIbHOM MOLIHOCTEW 3aJaeTcs
yctaBkaMu F29 u F30 ( cMm. nyHKT 7).

3.13 Bbi60p THIA HArPY30K

PeryssaTop vMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3Kd - aKTUBHOM HWJIM aKTUBHO-
MH/JYKTHBHOM. BbI60D ocyliecTBIseTcs NporpaMMupoBaHueM QyHKUUM F8( cM. myHKT 7)

[Ipu Boi60Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cniocobe ynpasseHusi( F7=0) perysnarop caBuraet UMNyJibChl yIpaBJeHUs
TUPUCTOPAMU OTHOCHUTEJbHO MOMEHTA Iepexo/ia 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJIeHHbIM 06pa3oM, YTOObl ONTUMHU3UPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
N0/ KJIIDYEHHUU HArpPy3KH ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.N. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 OOMOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl Harpy3kKy 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-UHJAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS Harpy3kud 4yepes
TpaHcdopmaTtop. B 3ToM ciydae npu F8=1 perysnsatop cHavaja NJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsDHKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, IocJje 4ero yke COOGCTBEHHO U
HayMHaeTCcs peryJMpoBaHMe NPOINYCKOM NepHoJioB. 3a cyeT IJIABHOIO CTapTa YyZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCcPOPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs,
CpabaTbIBaHUA 3aIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.14 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

PerynsaTop uMeet cneruaibayo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs paBHOTO 1, BCe MoJIb30BaTe/IbCKMe YCTAHOBKM CTUPAIOTCA, @ HA UX MeCTO
3anKMCbIBAlOTCS 3aBO/ICKME 3HAaYeHUSI QYHKIUM.

3.15 3amuThl
B peryssiTope peasii30BaHbl CJeyIOIIHe BUbI 3aIUT:
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A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3allMTa peaJU3yeTcs MyTeM ObICTPOU 06pabOTKM MUKPOIMPOL,ECCOPOM CUTHAIOB, NOCTYMAOL[AX
OT ZJATYMKOB TOKa. [Ipy npeBbIllIeHUY MTHOBEHHOT'0 TOKA 3HaYeHHUs 3*IHOM MPOUCXOAUT CHATHE
YOPaBJISOUMX HWMIYJbCOB C THPUCTOPOB, a HA JHCIJIee OTOOpaXKaeTCsl COOTBETCTBYIOIEe
COOOIIeHHE.

B) 3amMTa OT 1neperpy3kd THPUCTOPOB MpeJiHA3HAuYeHa /s COXpaHEHUs
pPaboTOCOCOOGHOCTH THPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMMHa/IbHOE 3HAYeHHe TOKa perysstopa. MHUKpONpOLEeccop HeNpepblBHO HU3MepsieT TOKHU
Harpy3Ky U HaKaIJIMBAaeT 3HaYeHHe BPeMsI-TOKOBOI'0 MHTerpajia U CPaBHHUBAET €ro C YCTABKOH,
IpY NMPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPaBJeHUsl C TUPUCTOPOB U OTOOpaXKaeT Ha
Jucree coobluieHue. PaboTa perysissiTopa 6JI0KMpyeTcs Ha 3 MUHYTBI, 10CJIe Yero OH NepexoiuT
pexxuM “I'oToBHOCTB” ecsiv nmoAaHa komanza “Cron”.

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

B) 3amwuTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JlaTYUKOM, KOTOpPbIA HeNpepbIBHO ONpallMBaeTcss MHUKporpoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
OJIOKUpYyeTCs [0 OXJaXKJeHUs pajauatopa Ao TeMmmepatrypbl 60 C, mocje 4ero peryJsTop
nepexoAuT pexuM “'0TOBHOCTL”, ec/iv nmoAaHa komaHza “Cromn”.

[') KoHTposib MOJAKJIOYEHUSI HArPy3KU U TEeCTUPOBAHHE TUPHUCTOPOB HA BHYTPEHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOM ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

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

E) 3ammuTa oOT BHyTpeHHel HeucnpaBHocTd “Owm5 HeT c¢BsA3W Mexay miatamMu”
bUKCcUpyeTCs MpPU OTCYTCTBUU OOMeHa JAaHHBIMU MeX[y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapUH YCTPOUCTBO He MOXKeT GYHKI[MOHUPOBATh, TPEOYETCS PEMOHT.

K) 3amuTa oT HEMCIPAaBHOCTH LieNU U3MepeHUs HaNps>KeHUs1 cpabaThIBaeT, eCJIM CUCTeMA
yIpaBJieHUs] U3MepsieT 3aBe/[OMO HeBepHbIe 3HAaUYeHHs BbIXOJHOT'0 HAaNPsKEHU 1. 3al[UTa MOXKET
OBbITh OTKJIIOYeHa ¢yHKIMed FO5( cM. myHKT 7).

3.16 HacTtpoiiku

B peryJsisiTope npeAycMOTpeHa BO3MOXKHOCTb HACTPOUKU:

A) Jilna usMeHeHHe Topora cpabaThIBAaHUS 3aAIUThHI OT KOPOTKOI'0 3aMbIKaHHUsI B BepXHel
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHUd Jjg xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
NpeANpPUSITHN U3TOTOBUTEJIE YCTAHOBJIEH NMOPOT CpabaThIBAHHUSA 10 aMIIUTY/le 0KoJio 2,5-3*1H,
r7e [H - HOMUHAJIbHBIN TOK peryJ/sTopa. B ileBoM BepXHeEM YTJy 3TOU Ke MJaTbl UMEIOTCS /1B
KOHTpoJibHble To4ykd “K3”. HampspkeHue, uU3MepeHHOE MeXJAy 3TUMU TOYKaAMHU, [TODKHO
COOTBETCTBOBATb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY /KaMIlepoM. ITO HaNpshKEHUE OmpeJieisieT
TOK cpabaTbIBaHUs 3alMUThI o K3. BesimyrnHa Toka cpabaThiBaHUS MPSIMO-MPONOPLIMOHAIBHO
HaNpsDKEHUI 3TOM  ycTaBKU. [Ipy  Heo6GXOAMMOCTH  YBEJHWYUTb 4YYBCTBUTEJNBHOCTH
cpabaTbIBaHUs HYXHO 3TO HampshkeHHe YMeHbIIWTb, [Js 3arpyobJsieHuss - HaobopoT
HanpsikeHUe ycTaBky K3 yBeJIMYUTh.

[IpuHUMas pellleHHe O HEO6XOJMMOCTH W3MeEHEeHUs HACTPOUKH 3alUThl OT KOPOTKOIO
3aMblKaHUs, cyie/lyeT MPUHUMATh BO BHUMaHUE:

- eCc/qi pKaMIep CHAT, HU OJHO W3 TMOJIOKeHUH |1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;
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- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOILEM TOKE,
M3MEepEeHHOM KJlelllaMy, MeHblleM 4YeM [H. JTO He 00s3aTeJibHO TOBOPUT O HeNpaBUJbHOU
3aBOJICKOM HACTpoOMKe 3al[dThl, MOTOMY 4YTO 3al[dTa CpabaTbIBaeT IO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHMCTBYWOIEMY. ITO Yallle TOBOPUT O TOM, YTO BEJUKO
aMIIMTYAHOe 3HaYeHHe TokKa( MUukK-pakTop). [lonbITKa 3arpyorUTh UM MOJHOCTbIO OTK/IIOYUTh
3amuTy OoT K3 MOXKeT NmpuBeCTHM K BBIXOJY THUPUCTOPOB U3 CTPOS - BeJb OHU JIONMYCKAKOT
HEKOTOpOe TMpejJieJibHOe 3HaueHHWe MTHOBEHHOr0 TOKa, a 3aBOJCKas HaCTpoMlka Kak pas
npejycMaTpUBaeT cpabaThiBaHUE 3AIUTHI AJis HeIPeBbIIIEHHUs 3TOTO MpeebHO-A0yCTUMOT0
3HaYeHHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCIJIaTHOM FapaHTUHHOM
006CTY>KUBaHUU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciiv Tok, usMepeHHbI GaKTUYECKH, PACXOAUTCS C
JlaHHBIMHU, 0TOOpakaeMbIMU Ha JMCIlJIee, MOKHO POMU3BECTH UX MOJCTPOUKY. [/ NOACTPOUKHU
cayxkut ¢ynkuusa F102 "kl ¢aza”. [lokasaHuss Toka Ha [JUCIJIee H3MEHSIIOTCA MPSMO-
NpPONOPIHOHAJBHO U3MEHEHUIO 3TOTO KO3pdUueHTa.

[IpyHuMas pelieHre o0 MOACTPOMKe NMOKAa3aHUU TOKa, clelyeT UMeTb B BUAY CleAyIoliue
dakTopshI:

- JaTYMKA TOKa MMEIOT HEeKOTOpPYH HayaJbHYl0 30HY HEYyYBCTBUTEJBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCIIPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBEJIMUEHUHN TOKA, IOKAa3aHUs BXOAAT B HOPMY;

- [JOJs W3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJELH, CIHOCOOHble U3MEPSATH
Cpe/lHeKBaJ[paTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxkHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpelHOoCTb u3MepeHus Ao 50%. PexkomeHayeTcs MCNOJb30BaTh KJjelLix
¢upmel "Fluke” nnu “Appa”;

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

- OTKJIOHEHME NO0Ka3aHUU OT JAeUCTBUTENbHBIX 60osiee ueM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJIMYUU BHYTPEHHUX NOBPEXKJEHUN, BOSMOKHO, TPebyeTCsl pEMOHT;

- HeBepHasl HacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JIMOO HAOOOPOT OTCYTCTBHE MJIM CIUUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciy4dae
BbIXOZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTesieM, HW3rOTOBUTE/Nb MMeeT TMpaBO OTKa3aTb B OeClJIaTHOM TapaHTHUHHOM
00CTY>KUBaHUU.

[Ipy npoBeneHUH onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIeEe PEKOMEHAYeTCs
bUKCHpPOBaTh PeryJUupyeMyto BeJJMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIy yIpaBJleHUsl.

B) HacTpoiika nokasaHu{ HanpsbKeHUs Ha AUCIIee. 3a MU3MepeHre HallpsKeHUsl OTBeyaeT
miata A6( camasa HUxHAS). C J1eBOM CTOPOHBI IJAThl €CTh PEryJaMpoBOYHBINA pe3uctop R13,
OTBeYalIIUN 3a yCTAaHOBKY HyJsdA. C mpaBoll cTOpoHBI - pe3uctop R7, macmTabupyromui
K03QPULMEHT Nepejauyn OT U3MEPUTENbHOH IIJIAThI K IOKa3aHUAM JiMcILIes. Pesuctopsl MOryT
ObITb TPYZHO JOCTYIIHbBI U3-3a XKI'yTa IPOBOJOB.

JlJ1s1 TOJICTPOMKHY NTOKa3aHUM Ha AUCIJIee He0OX0AUMO OTKJIIOYUTD 3aluTy yHKLHel FI5,
nojatb kKomaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEepeCyILy0 BeJJMYUHY Ha AucIiee. YOeAUThCS, YTO Ha NOAK/IIOYEHHON Harpyske HyJieBoe
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HanpsKeHUe U JO0OUTbhCS MOKAa3aHUW HyJiS Ha JIUCIJIee TOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesucrtopa R13.

Jasiee mogHATH BbIXOAHOe HanpsxKeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTopoM R7
OTpery/JvMpoBaTh IOKa3aHUS Ha [UCIJiee, JOOWBLIWCh COBMNAJeHUSI C [JIEWCTBUTEJbHBIM
3HaueHUeM. M3MepsATb HamnpsbKkeHHe Heob6X0AUMO NpPUO60pPOM, 06J1aJalUUM CIOCOOHOCTBIO
U3MepAaTh cpeAHekBajpaTHdyHoe 3HaueHUe(TRUE RMS). Ilocsie 3aBepiieHUsI HACTPOUKHU
peKOMeH/lyeTCsl BKJIIOUUTD 3alUUTy GyHKIMen F95.

3.17 YupagJieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsgTop npeAycMaTpuBaeT YCTAaHOBKY MJaThbl ¢ UHTepdericom RS-485. [To yMosiyaHUo
3Ta MmJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/bHOW NOCTaBKe IJlaTa He OblIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoumo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTU GyHKuUel F99;

B) YcTaHOBUTB 3HAaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKkiuen F100;

B) IIpu Heo6X0UMOCTH MoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CMTHajJla Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss OyHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbLI10KeHA Ha caliTe MPOU3BOAUTEIS.

3.18 HMcnosib30BaHUe KHONKHU “ABapuiiHOe OTK/IOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPY3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUMH BHEIITATHOM CHUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT ¢pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy Ha’kaTUM paspbIBaeT Liellb BCIOMOraTeJbHOr0 MUTAHUSA CUCTEMBI YIIPaBJI€HUS.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYET JAeHCTBYWOIIMM Tpe6GoBaHuaAM “IIpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBusiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesiei» U «llpaBU1 TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMHd 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCAd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPYU yCTPAaHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOXOAUMO OTKJ/IIOYUTh PETYJIATOP U NOJAK/II04YaeMble yCTPOKUCTBA OT CETH.

4.3 He ponyckaeTca nomnaZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJsATOPa B arpeCcCUBHBIX Cpejax C Cofep:KaHHEeM B
aTMocdepe KUCJIOT, Liei0uel, Maces U T. II.

4.4 TloaxksirovyeHUe, PeryJMpoBKa U TexXHUYecKoe OOCIy>KUBaHHEe peryJssiTopa [JAO0JDKHBI
NPOU3BOJAUTHCH TOJIbKO KBaIMQULUMPOBAHHBIMU CIelMaJMCTaM{, M3YYMUBIIMUMH HacTosllee
PYKOBO/ICTBO IO 3KCIJIyaTalUH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUd 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».
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4.6 Jlns 3a1lUThI 00CIYKUBAIOILET0 IIepCoOHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT OBbITh UCIIOJb30BaH KAaK Pa3beJMHUTEJb I[eNU UJIH U30JHpYIolee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
IepcoHaJsia UJiu 060py/l0BaHHUs, TO PEryasaTOp HEOOX0JUMO MOJK/IYaTh Yepe3 IpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He ponyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HArpy3KoM, MOJK/JI0YEeHHON K
BBIXO/Y.

4.10 Pabora peryssaTopa CONpOBOXKJAeTCS BbljeseHHeM Temsa. [/l npeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U MpeJI0TBpallleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJIUBATh PETYJASTOP HA HETOPIOYYIO NIOBEPXHOCTh;

B) HeJlonyCcTUMO yCTaHaBJAMBATh PETYJSATOP B MJI0X0O BEHTUJIMPYEMbIX MECTaX U MeCTax C
BBICOKOU TeMIEepPaTypor OKPY>Kalolllel cpeibl;

B) npu ycTaHOBKe He06x04MMO obecrnieduTh He MeHee 100 MM CBOGOZAHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsaTopa.

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

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

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINOJIHATL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKXJ0r'o CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHMMO OOeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJsiTopa, AJis 4Yero PeKOMeHJyeTcsd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJeMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMH, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

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

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

20



"3Bezna InexktporHnka” https.//zvezda-el.ru/

6. IlepBOoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXOJUMO BBINIOJHUTD CleAyole JeCTBU:

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOW Harpy3kKd peKOMeHJAyeTCd NMOAKJIYHUTH JIaMIly HaKaJMBAaHUA MOLIHOCTBIO
100-150 Br.

be3 mojk/JI04eHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJ/IIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) mnojaTh Hanps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHeau
mkada Jo/KHbI KPaTKOBPEMEHHO 3aropeThCd M NMOracHyTh, Ha AUcHee B TedyeHUe 10 cekyH[
Jl0/KHA 0TOGpasUThbCA HAANWCh TeKylled MOJesM pery/sTopa U BKJHOYAKTCA BEHTHUJIATOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUTHaJjia 3ajaHusi( HampspKeHUs WA MolHOCTH, Hanpumep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPpOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pEryJsATOp HMeeT HAaCTPOWKU: IMojadya KomaHJbl “Pa6oTra”
OCYIL[ECTBJISETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJH, BbIXO/HOE HaNpsiXKeHUE PEryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3a/JlaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3UCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsiokeHHe “Bka” W NpOKpyTUTE PYydYKy IepeMeHHOTo
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
NOIK/IIOUeHHOH Harpy3ke( JlamMmax HaKaJMBaHUs) U3MEHSIeTCS HaIpsbKeHHe B mpejiesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammMupoBaHue”. YToObI BOWTHU B 3TOT pPEXUM, HE0OXoAuMMO B pexuMme “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “IIporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpamMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”

7.2 Be160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue” 0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsT QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHOMKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKIUHU, HAlpUMep:
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F1 cnoco® ynp.
0 - Tymbnep

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

11 TOro, YTOGb! COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMATb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTcsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOpPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyeMblie GYHKIIMU peryJisiTopa epedyucsaeHbl B Tabaule 7.1.

Ta6suna 7.1 [lporpaMMupyeMbie GYHKIIUU

®yH- | Hapnucs Ha OnucaHue
KA HHAUKATOpEe
dyHukuuu F1-F8 ABAAI0TCA 061MMM AJ1s1 BCeX PEXKMMOB
Omnpenenisier cnoco6 ymnpaBJjeHUs: KoMaHJa “‘Pabora” mnomaeTcd MeCTHO HJIH
JHACTAaHIIMOHHO
3HavyeHUe Hagnucek IlosicHeHue
F1 Cr0co6 ymp 0 TymBaep Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
TyMOJepa “PaboTa” B nosioxkeHue “Bka”
1 HCTAHIMOHHO Komanga “Pa6oTa” mojaeTcs myTeM 3aMbIKaHHUS KJIeMM
6 U 7 KJIEMMHOH K0JI0JKU X1 nJ1aThl yipaBJiIeHUs
2 modbus Komana “Pa6oTa” nmojmaercs no uHTepdeicy RS-485
OnpefensieT curHaJjl ynpaBJ/ieHUsl BbIXOAHBIM HalpsiKeHUueM
3HayeHHe Hagnucek [TosicHeHue
CurHas 3alaHUs] U3MEHSAETCS HaXKaTHeM KHOMOK “>" U
ll<"
0 KHOIIKHU an
HaxkaTue “>” yBesIMYMBaeT BbIXOJJHOE HANPsHKEHUE
HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsXKeHUe
CurHan 3aZjaHusi HU3MEHSETCS MOBOPOTOM pYy4YKH
IIepeMeHHOT0 Pe3UCTOopa, pasMelleHHOro Ha JIMLEeBOHr
1 BCTP.pe3UCTOP MaHeJu. [TosoxkeHuUe “Mun” COOTBETCTBYET
F2 CUTHaJ yIp. MUHHMMaJIbHOW BeJIMYMHE 3a/laHus, NoJiokeHHe “Makc”
- MAaKCHMMaJIbHOU BeJIMYMHE 33/JaHHUS.
2 0.10 B CurHas 3a/lanud NoJlaeTcs BHEIUHUM HanpspkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3a/laHud noJilaeTcsd TOKoM ynpanJjeHusi 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpanJjeHus 4-20 MA
CurHan 3afaHHd NOJAeTCAd BHELIHWM IepeMeHHbIM
5 BHeIl. Pe3UCTOP | Pe3UCTOPOM. PekomeHnzpyemoe 3HaueHue
CONpPOTUBJIEHUs 3TOr0 pe3uctopa 1..10 kOm
6 modbus CurnaJi 3a/lanus nojiaetcs no uHtepdericy RS-485
3 ABT.BKI OnpefensieT noBejeHUe peryJsiTopa MOC/Ae NPOMNaKU HalpsXKeHUs1 CUJIOBOW CeTH WU

BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexkuMe “PadoTa”
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3HayeHHe Hagnuchb [TosicHeHue
Eciu mpoBas HanpsbKeHUs [JJIMJICS MeHee 2 CeK -
BBIXO/IHOE HaNpsbKEeHUWe CKAavykoM BO3BpallaeTcss Ha

0 BKJIDUEHO NpeXHUU YPOBEHb.

Ecqiu mpoBan HamnpspkeHWs JUIMJICA OoJsiee 2 CeK -
NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Eciu mpoBas HanpspKeHUs [JJIMJICS MeHee 2 CeK -
BbIXOZIHOE HalpsDKEHHWe CKaykoM BoO3BpalllaeTcsd Ha
NpeXHUU yPOBEHb.

1 OTKJIIOYEHO Eciu mnpoBan HampspkeHUs AJidicad Oojiee 2 ceK -
aBTOMaTHUYECKHUM Iepe3anycKk He NPOUCXOJHUT; YTOOBI
nepedTH B pexXuM “Pab6oTa” HYXHO NOoAAaTb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpenesisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HayeHHe Hagnuchb [TosicHeHue

0 OTKJIIOYEHO PeJie HeaKTHMBHO BO BCEX PEeXXHMaX pabOoThI
CpabaTbIBaHME peJie MPOUCXOJUT IPHU MePeX0/jie B PEXKUM

1 curHaa 'OTOB | ,

F4 1-e pene ['oToBHOCTB'
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM

2 curnan PABOTA | /D200 peetip AT P IEPEXOAE B P
Pa6oTa
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0ie B PEIKUM

3 curHaa ABAPU "p ” P p A P PEXoAe B p
ABapusi

OnpenenisieT ycjioBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJie
3HayeHHe Hagnuchb [TosicHeHue

0 OTKJIIOUYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTbIBaHME peJie MPOUCXOJUT P MepPeXo/jie B PEXKUM

1 curdays 'OTOB

F5 2-e pene “T'oToBHOCTB”
CpabaTbIBaHUE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM

2 curnan PABOTA | [ P202aTH! peelip AT P IEPEXOAE B P
Pa6oTa
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0/ie B PEIKUM

3 curHaa ABAPU "p ” P p A P PEXoAe B p
ABapusi

OnpenenisieT ycjioBUe cpabaThiBaHUSA 3-T0 NPOrpaMMUPYEMOro peJe
3HayeHHe Hagnuch [TosicHeHue

0 OTKJIIOUYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaThIBaHME peJie MPOUCXOJUT P MepPeXo/jie B PEXKUM

1 curdays 'OTOB

F6 3-e pesne “T'oToBHOCTB”
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepeXo/ie B PEXKUM

2 curnan PABOTA | /D200 peelip AT P IEPEXOAE B P
Pa6oTa
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM

3 curHaa ABAPUS "p ” p p A p PexXoAe B p
ABapusi

OnpefesisieT MeTO/J, peryJIMPOBaHHUs BbIXOJHOTO HaNPSIX)KEHUs
3HayeHHe Hagnuchb [TosicHeHue
F7 MEeTO/, per. » =

0 ¢$a3oBbIl ®a30BbIll MeTO/| pETYIUPOBAHUS

1 np.nepuoz, MeTo/ peryJinpoBaHusi IPONYCKOM NEPUOJIOB

3azjaeTcs XapaKTep Harpy3Ku — akTUBHAsl UJIM aKTUBHO-UHAYKTHUBHas.
3HavyeHHe Hagnuch IlosicHeHue

0 aKTHUBHas AxTuBHas Harpy3ska( cos ¢u >0,9)

F8 HArpyaKa 1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH/lyeTcs HCIOJb30BaTh
JUis Harpy3ku c cos ¢u<0,8 npu ¢pazoBoM ymnpaBieHUU(
F7=0) wu g Harpysku, I[OJKJKYEHHOH 4Yepe3
TpaHcbopMaTop, 0OpH yOpaBJeHUHU MPOMYyCKOM
nepuogos( F7=1)

F9 HH KL 3ajiaeT mapaMeTphbl AJ1s UHJUKALMU B paboyeM pexuMe

0

LU,P

| WHuKanus TOKOB, HANPSKEHUW U MOIITHOCTEN 1Mo da3am
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1 [LU WHuKalusi TOKOB U HaNpsiXKeHU no ¢paszam

2 I,P WHauKalnus TOKOB U MOIIHOCTe no ¢aszam

3 , WHuKkalnusi Hanpsi>keHU ¥ MollfHoCTe 1o ¢aszam
4 I WHuKanus TOKOB 1o ¢asaM

5 U WHuKanus HanpsihKeHUH 1o pasam

6 P WHauKanus MOIHOCTEHN 1o ¢pasam

dyuknuu F11-F24 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanusi( ¢yuknusa F7=0)

BpEMH [JTaBHOT'O0 BbIXOJid HaAIIpAXEHUA Ha BaﬂaHHbIﬁ YPOBEHB. ﬂl/laHaSOH 3HAYEeHUH

Fl1 fUIABH, MycK dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsa nJIaBHOTO CHMKEHUs HaNpsHKeHWsA [0 MHUHHMaJbHOrO 3HadeHHA. /Jluama3oH
F12 IIJIABH. BBIKJL. N
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpenesisieT 3aKOH MU3MEHEHUST BbIXOJAHBIX HAaNpPs>K€HUs] U MOIIHOCTU B 3aBUCHMOCTHU OT
yOpaBJsSOIIEero curHana(mpu ycjJOBHM, 4YTO HaNpshkeHUWe CeTH CUHYCOUJA/NbHO, a
Harpyska JIMHeHa)
3HavyeHue Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BbIXo/lHOe HamnpsibKeHUWe M[psIMO MNPONOPIUOHATBHO
CUTHaJy yOpaBJieHUs
1 p Bbixo/iHas MOIHOCTb MPSAMO NPONOPLUOHAJBHO CUTHALY
ynpaBJieHUs
F15 | mmxnnpegen MuHMMasbHOE 3HaUYeHUe CUTHajla 3afiaHud B %. [luana3oH 3HauyeHu ¢yHKuuu ot 0% fo
100%, Ho He 6oJiee 3HaYeHUs GyHKIUU F16. JluckpeTHocTh 0,1%
MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. /luanasoH 3HaueHuit ¢yHkuuu ot 0% g0
F16 Bepx. Ipeje
100%, HO He MeHee 3Ha4YeHus pyHkuuu F15. luckpetHoctb 0,1%
YnpaBJsieHHe TOKOM Harpy3ku. PyHKIUA BKIKOYAET MU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKa WJIU CTaOUJIM3allMUd TOKa.
3HaueHHe Hagnuchb [TosicHeHue
0 OTKJL Pe>xuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpanuyenue | | BkiroueH pexXuM orpaHUYeHUsI TOKA
F17 2 Crabusnzanus | | BkoyueH peXuM CTabU/IM3aluy TOKa
peHM 3 Orpanuyenue U | BkJO4YeH pexXxUM OTpaHUYEHUs HApSHKeHUs
4 Ctrabusauzanusg U | BkIoueH pexxuM cTabuar3alii HalpshKeHUsI
5 orpanuyeHue P | BkiloyeH pexuM orpaHu4eHus MOIIHOCTH
6 Crabusuzanus P | BkirodeH pexuM cTabUJIn3alMd MOITHOCTH
v Crabuiuszanus | BriloueH pexxuM CTabU/IM3anUY KBaipaTa HapshKeHUs
U*u
QOyHKIMS onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6U/IM3allMU UJIU OTPaHUYEeHUs
0 MepsieHHas MesieHHas cTabu/M3alys, BbICOKAas TOUHOCTh
F18 | crabunnsamus 1 cpefHsAA CpenHss crabuan3sanus, cpefHssi TOYHOCTh
2 6pIcTpast BricTpasi cTabu/n3anus, HU3Kas TOYHOCTh
3 rH6Kas BoicTpasgs mnpu OGOJIBIIMX OTKJOHEHHSX OT YCTaBKH,
MeJlJIeHHasl PU MaJIbIX OTKJIOHEHHUSIX
OmpenesisieT MHUHUMaJbHOE 3HAuYeHHE HaNpsHKEHUsT Ha Harpyske B peXume
F19 H.npefen U | cTabuan3anyu HanpspkeHUs. 3HadyeHWe (QYHKIMM He MOXET MpPeBbICUTbh 3HAuYeHHUe
dyuknuu F20
OnpenesisieT MaKCUMa/IbHOE 3HAUYEHUE HAMPSDKEHUS HAa Harpy3Ke B peXKUMe OrpaHUYeHUs
F20 B.mpefien U | HanpsDKEHUs WM CTAaOWJIM3alUK HanpsbkeHUs. 3HaueHUe QYHKLIUKA He MOXeT ObITh
MeHbllle 3HaYeHusA GyHKnuu F19
F21 u. ipegen | OnpefensieT MUHUMaJbHOE 3HAUYEHHWE TOKA B HArpy3Ke B peXHUMe CTAOW/IM3alud TOKa.
3HaueHue QYHKIIUU HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuU F22
OnpenesisieT MakCMMaJibHOe 3HaUEHHE TOKA B HArpyske B peXHMMe OTPaHUYEHUs TOKa
F22 B. mpeje | WM CTabUJIM3aluK ToKa. 3HaueHue QYHKIIMU He MOXKeT NPEeBbICUTh HOMUHAIbHBIM TOK
peryJisiTopa v He MOXKeT ObITh MeHbllle 3HayeHus1 PyHkuuu F21
F23 H. npefen P OnpejfesnisieT MUHUMAaJbHOE 3HAaYEHHE MOLIHOCTU B Harpyske B peXXHUMe CTaOUIM3aLUHU
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MOILHOCTHU. 3HaueHHe GYHKLUU He MOKeT NPEBbICUTh 3HaueHue pyHKkuuu F24

F24

B. npefen P

OnpejiesiieT MakCUMasIbHOe 3HAauyeHHe MOIIHOCTH B Harpy3ke B peXXHMe OTpaHUYeHHUS
MOIIIHOCTU WJIM CTA6UJIM3AlUM MOIIHOCTU. 3HAUYeHUe QYHKIUU MOXKET ObITh MeHbIlle
3HaYeHUs GyHKIUHU F23

®yukuuu F26-F28 neliCTBYIOT IpU peryJMpoBaHUusA METOJ0M nponycka nepuogoB( ynkuus F7=1)

OnpepensieT BpeMs OJHOTO I[MKJIAa peryJMpoBaHus. /luana3oH 3HayeHUH QyHKUUU OT 1

F26 HHICL. per. 10 25 cek c marom 1 cek
MwuHMMa/bHOE 3HAaYeHUe CUTHaja 3a/jaHus B %. /luana3oH 3HavyeHu#d ¢pyHkuuu ot 0% 1o
F27 | HwxH.nmpenen
100%, HO He 60.1ee 3HaYeHus1 pyHKuu F28. luckpetHoctb 0,5%
F28 Bepx.IIpeen MakcumasibHOe 3HaYeHHue CUrHasa 3a4anusd B %. Jluana3oH 3HaueHud ¢pyHkunuu ot 0% 10
100%, Ho He MeHee 3HaueHus GyHkuuu F27. luckpetHocTb 0,5%
F29 H. ipesiest P OnpenenisieT MUHMMaJlbHOEe 3HaYE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUU
MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPeBbICUTh 3HaYeHHne pyHkuuu F30
OnpenenseT MakCMMaJlbHOE 3HaueHHE MOUIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUs
F30 B. ipejen P MOILHOCTH WJM CTAaGUIM3AIlMU MOIHOCTU. 3HaUeHUe (QYHKIMU MOXET ObIThb MeHbllle
3HaueHus yHkuuu F29
dyukuuu F31-F32 aeiicTByioT npu ¢pazoBoM MeToe peryaupoBanus( pyuknusa F7=0)
OnpenensgeT MUHMMaJbHOe 3HAaYeHWe KBaJjpaTa HaNpshKeHUs Ha Harpys3ke B pexume
F31 | H.npenen U*U | crabunuszaniiu KBajJpaTa HanpsKeHUsA. 3HauyeHHe OQYHKIMU He MOMXKET MPEBBICUTh
3HaueHue ¢yHKMU F32
OnpenensgeT MakKCUMajJbHOE 3HauyeHUEe KBaJpaT HaNpshKEHUs Ha Harpyske B pexuMme
F32 | B.mpemen U*U | cTabuiu3anud KBaApaTa HanpsbkeHUs. 3HadyeHHMe QYHKIUMU HE MOXET ObIThb MeHbIle
3HavyeHus ¢yHKuu F31
OyHKIMSA BK/IOYAET UK OTK/II0YAEeT TeCTUPOBAaHME HA Ha/IMUKMe Harpy3Ku U BHyTPEHHee
KOPOTKOE€ 3aMbIKaHUe TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHUe Hapnuce [TosicHeHue
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOYEHA 3aniyMTa OTKJKY€eHa
3ainuTa OT HEMCNIPAaBHOCTH B LIENU U3MEPEHUSsI BBIXOJIHOTO HAaNPsXKeHUs
FO5 samuTa UBbIX 3HaueHHe Hagnucob [TosicHeHue
0 BKJIIOYEHA 3amuTa BKJIYeHa
1 OTKJIIOUEeHA 3amuTa OTK/JIYeHa
3anuch B NaMATh 3aBOJJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHHe Hagnucob [TosicHeHue
0 HeT 3HaueHUss BCexX NporpaMMupyemMbix QYHKIUNA He
V3MeHseTcs
Bce nporpamMMupyemsble byHKIMU NPUHUMAIOT
3aBO/JICKHE 3HAYEeHHUsI. ITH 3HAYEHUS] PABHBI:
OyHKIUSA 3aBo/jickoe OyHKIMA 3aBojckoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F19 0
F2 1 F20 UHoM
F98 | 3aBoj. HacTp. 3 0 21 0
F4 1 F22 [HOM
1 Ad F5 2 F23 0
F6 3 F24 PHoM
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
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F14 0 F32 150000
F15 0% FI1 0
F16 100% F95 0
F17 1 F99 1
F18 1 F100 3
F99 | RS-485 ajgpec OnpepensieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 0 10 247
OmnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HaueHHe Hagnucek
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/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 kI ¢paza Onpenensier k03GPUIIMEHT MepeAayd MO TOKYy MeXJy H3MepeHHbIM 3HaueHUeM
CUTHaJA C JlaTYMKa TOKAa M IOKa3aHUSIMM TOKa Ha JAuciuiee. Ha mnpepmpusaTuu
M3TrOTOBUTEJIE O6BIYHO BBICTABJIEHO 3HaUYeHHe 6sin3koe K 1,00. /luana3oH 3Ha4eHUH OT
0 mo 2,50
8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6siune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIeE JaHHbIE 1/ BCEX PEKUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a ctpoka Koj QyHKIMM U ee COKpallleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HauyeHue QYHKIUHU U KpaTKOe MOosiCHEHUE
1-4 cTpoka BesvyuHa 3a7a1011ero CUrasaa
2-4 CTpOKa 0TOOpaXkaloTCsl NapaMeTpbl B COOTBETCTBUE CO
3HayeHueM ¢yHk1nuu F9 u Temneparypa paguaropa, HanpuMmep, [=25
A, U=200 B, P=5,0 kBT, Tp=38 C.
WuaunypyeMble Ha AucIJiee MapaMeTpbl NePUOJAUYECKA MEHSHTCH.
Pa6oTa YTto6bl mpocMaTpUBaTh TOJBKO OJWH BbIOpAaHHBIA NapaMeTp,
HanpuMep, Tp, Hy)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TEeKyllero napaMeTrpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.
ABapus Kop omm6ky 1 ee Ha3BaHUe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoo6bl UX YCTpAaHEHUA

Bo3MoXXHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1
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Tab6smua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOObI UX YCTPAHEHMUS

N OMmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
Harpyska He noAk/4yeHa UJIH KOPOTKOe 3aMblKaHMe BHYTPH TUPUCTODA.
Bo3moKHasi npuYnHa JencTBUs
Harpy3ska He mnojk/ouyeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHU HArPY3KHU
HapyueHve KoHTakKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTAKTHbIE NOBEPXHOCTHU
ol HET Harpy3KH Uiu 3aYUCTUTh, BUHTOBbIE COEJIUHEHUS
K3 Ttupucropal NOATSHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEepUTh 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THpPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
YcTpoHcTBO HE 0GHAPYKMBAET HANPSDKEHHUE CETH
Bo3MoxHasA npu4YMHaA JencTtBus
Hanpspkenuwe Ha peryasaTtop He | Y6equTbcs B MO K/IIOYEHU U
. N0/, aHO HanpsKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIKYEHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J] HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHUs  WJM  MpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHellllee MOBeJieHUe peryJsiTopa
Ow3 Hannpz(;:sgnﬂ' onpenensercs 3HaueHueMm ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHUYeCcKu TnepeiljieT B pexuMm “‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Ctron”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHasi npyuYnHa JencTBUs
HeucnpaseH BEHTUJIATOD | Y6e uTbcsa B HCIPaBHOCTH
OXJIQXKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUIALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
YKaJII03U »KaJII03U OT NbLJIM U Mycopa
Perynsatop pasMelieH B IJI0XO | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KalolLlero BO3/yxa He
MecTe npeBbimiaeTr 40 C. YCcTaHOBUTb
Ow4 neperpen!
peryiatop B Jpyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo3MoxHasA npu4MHaA JencTtBus
TemmepaTypa cpeabl COMIIKOM | Y6eAUTBbCS, 4TO  TeMIepaTrypa
HU3Kas cpeapbl He HHke 0 C
HeucnpaBeH JAaTuuK | OTIpaBUTb B PEMOHT
TeMIepaTyphl
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
ows HeT cBsi3u Mexxay | [lnaTtel A2 u A5 He o6MeHuBatoTcs | [IpoyncTUTh MeXIJIaTHbIE

miatamu!

JPpyT C ApyroM JaHHbIMU

pa3beMbl, €CJIN omMOKa HE UCYE3AET
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— OTIIPABUTb B PEMOHT

KopoTkoe 3aMblKaHHE Ha BbIXOJE
peryasTopa

[Ip03BOHUTH BBIXO/J| peryIsaTopa Ha
Ha/inyre Mex¢$a3HOro KOPOTKOIro
3aMbIKaHHUA U 3aMbIKaHHUs HA 3eMJII0

CivmkoM  6oJibllIME  MYCKOBBIE | YBeJMYbTEe BpeMs MIJIABHOTO MYyCKa,
Ow?7 Koporkoe TOKU YMEHBILIUTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHUe, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOAHOE
NpeBbIlIaeT HOMHUHAJBHBIA TOK | HalpsKeHHe peryJsaTopa;
om10 Meperpyska peryJsTopa B TeyeHHUe | BKJIIUYUTD PEXUM OrpaHUYeHUA
JUIUTEJIbHOTO BpeMeHH! TOKA; YBEJUUYUTb CONPOTUBJIEHUE
Harpysku
BHYTpeHHsIsl HEUCIIPaBHOCTb OTnpaBUTH B PEMOHT
Cucrema ynpaBJieHHs] QUKCUPYET 3aBeZJ0MO HEBEPHbBIE MOKA3aHHUS
Hanps>KeHus Ha JAuCIliee
Bo3mo:KHasi npuYnHa JenicTBUs
HeBepHasg cxeMa mnNoAK/IIOYEeHUs | YOEIUTHCS B IPABUIBLHOCTH
Harpy3KH, 06pbIB Harpy3Ku MOJIKJIIDYEHUS U OTCYTCTBUSA
06pBIBA HATPY3KH
TpebyeTcsa HacTpoiika mokasaHud | OTKJIHYUTH 3alUTy PyHKIMel FI5,
HanpsiKeHHUst MPOU3BECTHU NMOACTPOUKY
ow13 HET U3MepeHUs peryJIMpoBOYHBIMU PE3UCTOPAMHU

UBbIx!

Ha 11ate A6 B COOTBETCTBUH C
nyHKToM 3.16 B)

O6pbIB B U3MEPUTEJbHOH 11eNU

Y6eauThbcs B NOAKII0O4EHHOM
COCTOSIHHY IIPOBO/IOB, Pa3beMOB
HWXHeH r1aThbl A6

Hapymienue KOHTaKTa
MEXIUIATHBIX Pa3beMOB MEXAY
maatamu A6 u A5

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

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryaaTop

[IpoBepUTh NOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HCIIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3amporpaMMHpoBaHa
¢yuknua F1 - BbeIGop cmoco6a
0141 KOMaH/bl

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0%

Bo3mo:KHasi npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIIDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al0LIero CUrHajia

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

HEI/ICHpaBHOCTb KHOIIOK NJIN
BCTPOEHHOT'O INepeMeHHOoro

OTnpaBUTH B PEMOHT
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pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTh

HeT omu60ok

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

MNpUCYTCTBYET WU HU3MEHAECTCA, Har
HallpAXeHHWd HET

Py3Ka NOAKJ/IDY€Hd4, HO Ha BbIXOJE

Bo3Mo:xHasg npuYrHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPABHOCTb
TUPUCTOPOB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha nHauKaTope HeT HAJIMKMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYrHa

JelicTBusa

He n1nopmaHo BcmoMoraTesibHOeE
nutanue 220 B

BxirounTh aBTOMaT QF1,
NPOBEPUTh HaIW4YME HaNpSKEHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy paGoTe peryjdaTop TMepUOAWYECKH “3aBHCaeT’, JaHHble Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3aM103/JaHKUEM MJIM HEBEPHO

Bo3moKHas npuYnHa JenicTBUs
BcnomorartesibHOe nutanue | [IpoBeppTe ocuuaorpapom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcmoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU
o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[lpy mojavye HampsKEHWs] HA per

yJASTOP Ha Harpy3ke HPUCYTCTBYeT

Hanpsi>KeHUe, X0Ts KoMaH/1a “PaboTa” He M0o/laHa, PeryasTOP HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe NO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHU4YeCcKoOe 06CIyKUBA

HHEe

10.1 TexHHYecKoe OOCIY>XMBaHHE peryJsiTopa MPOU3BOJUTCS HE pexe OJHOro pasa B
IIeCTh MeCSIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHUs peryJasTopa

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

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peXXKHUMA PETYJISATOPA.

11 MapkupoOBKa peryJjiaropa

11.1 Ha ka1l peryiiTop HaHOCSTCS:
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A) Ha3BaHUe peryasaTopa;
B) o6o03HaueHHe NUTAIOLETO HANIPSIP)KEHUS U YACTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3a1MTHI KOPIYCa;
/1) 3aBoACKOM HOMep;
E) rog usrotossieHuUs.
12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJisiTopa Ipou3BOAUTCA B KAPTOHHYI0 KOPOOKY WJIY iepeBsHHBIN LUK,

13 TpaHcnnopTHpOBaHMe U XpaHEeHUe

13.1 PerynsTop XpaHUTb B 3aKPbIThIX MNOMEIEHUSIX B KAPTOHHBIX KOpPOOKaxX WU
JlepeBSIHHbIX SILUKaX [PU CIeAYIOLUX YCIA0BUSX:

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

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

Bo3ayx B moMelleHUMU He JOJKEH COJlep>KaTh MbLIY, MAPOB KUCJOT U LieJioYel, a TakxkKe
rasosB, BbI3bIBAKOLIUX KOPPO3HUIO.

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

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

S PN 1T
PYyKOBOZCTBO MO 3KCIIYATALMHU .eeerunerernrreernnreerssseennnne 1T
| =0k 1 (0] o AP PTRPT 1wt
0201 0 2 1T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalliu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TeudeHHEe TapaHTHUHHOrO CpoKa MpHu
COOJIIO/IEHMU TMO0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIX 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX NOBPEXKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMOHTa M KOMILIEKTAallMM NOTpPeOUTE/NeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHue UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSX, WUCHBITAJU yJAapbl MOJIHUM, MOXap WJIU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejnpUsATHU
M3TOTOBUTEJIS.

15.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMHOrO PEMOHTA MPOAYKLUHU
MO>KHO 00PaTUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/

30



"3Bezna InexktporHnka” https.//zvezda-el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTEbHbIE pa3MepbI
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Tab6sauua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPH], MM

HaunmMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-1-C-40 360 390 414 560 525 | 174 | Boatsl M8 15
TPM-1-C-80 360 390 414 560 525 | 174 | Boatsl M8 16

TPM-1-C-125 360 390 414 560 525 | 174 | Boatsl M8 17
TPM-1-C-160 360 390 414 560 525 | 174 | Boartel M8 18
TPM-1-C -200 360 390 414 560 525 | 174 | Boartel M8 19
TPM-1-C -250 480 516 546 720 680 | 194 | Boatet M10 25
TPM-1-C -315 480 516 546 720 680 | 194 | Boatel M10 26
TPM-1-C -400 480 516 546 720 680 | 194 | Boatel M10 28
TPM-1-C -500 560 602 638 840 790 | 194 | Boartel M12 35
TPM-1-C -630 560 602 638 840 790 | 194 | Boarte M12 35
TPM-1-C -800 560 602 638 840 790 | 194 | Boartel M12 38

TPM-1-C -1000 660 702 738 940 890 | 222 | Bosatel M12 48

TPM-1-C -1250 760 802 838 1000 950 | 222 | Boate M12 54

TPM-1-C -1600 760 802 838 1000 950 | 222 | Boatel M12 62

TPM-1-C-2000 HanoJbHbIA mKad 1600x600x600 120

TPM-1-C -2500 HanoJbHbIM mKad 1800x800x600 150

TPM-1-C -3000 HanoJbHbIM mKad 1800x800x600 155
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