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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 GQYHKIUENW CTabuau3alnuu, uMeHyemoro Jajnee mno Ttekcry “ZVEL-3-C-ZT”
“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 peryasTopy noJKJr4aeTcs 10 cxeMaM “3Be3/1a” UM “TPeyroibHUK”.

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-ZT
KosinuectBo ¢as 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpaBsaeHue pazamu CoBMeCcTHOe
“3Be3pa“, “TpeyrosibHUK”

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 cTabuim3anuu ToKa, HanpsiKeHus,
MOLIHOCTH, KBaZipaTa HaNpsKEHUS IPU CKayKe
HaMps>KeHUs CeTH UM Harpy3ku Ha 10% B 2.3 cex
peXXuMe CTabuIn3aluu
CTeneHb 3alHUIIeHHOCTHU IP20
OxTaskeHue [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUIITOpA 50000 yacoB
TeMnepaTypa oKpy:Karwlleu cpeabl 0.45C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsuus 2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
yIpaBAsALAMHU LensaMu
PexxuM paboThl Jnutensssiy, [1B = 100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTUs 12 mecsueB
HuTtepdeiic RS-485, npotokos ModBus RTU onIusl, TpedbyeTcs Ao1. niata RS-485

[ paboThl peryJjsTopa Heo6XoAMMO JBa HamnpspbkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPbI KOMMYTHUPYETCSI HAa Harpy3Ky — OHO Ha3bIBAaeTCs CUJIOBBIM HAMpSKEHUEM; ApPYyroe
HalpsPKeHUEe MCIOJIb3yeTCsl [iJii MNUTAHUS CUCTEMbl YIpaBJeHUsI - OHO Ha3bIBaeTCsd
BCrioMoraTesibHbIM. BcmomoraTtesibHoe HanpsikeHue — 220 B 50 I,

2.2 PeryniaTop npefHa3HavyeH [/ 9KCIJIyaTalluy B CJeyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBO6€30MaCHbIe TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

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

B) BepxHUI peJies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIAry;

') 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 YCTPOMCTBO.
BHemHu# BU/ pery/siTopa npejcTaBjieH 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



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

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 cOeiIMHEHUS HATPY30K.

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

[Ipy coeguHeHUM MO cxXeMe “3Be3Ja” MaKCHMaJlbHble HaNpsDKEHUST Ha Harpy304HbIX
conpoTtuBsieHusix Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbI $a3HbIM HampsiKeHUSIM TpexdasHOU
ceTd( HoMuHasibHO 220 B), a mpu coefWHEHUH IO CxeMe “TPeyroyibHUK” - JIMHEHHBbIM
HanpspkeHUssM( HoMuHaJIbHO 380 B).

[Togk/a0ueHHe HArpy30K K pPeryJsiTopy MPOU3BOJAUTCSA B COOTBETCTBHUU CO CXeMaMH U3
MPpUJI0XKeHUA A.

3.6 Boibop cnocoba nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJiepa “PaboTa” B
noJioxkeHue “Bki1”, WM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOH KoJioku X1
Ha IJIaTe yIpaBJeHus.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpPYKOATKU TyMmbJyiepa B mnoJsokeHUU “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHSl OCYLeCTBJISETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cM. myHKT 7).

Takxxe komaH/bl "PaboTa” uau "Cton” MoryT ObITh OoJlaHbl o MHTepdelicy RS-485, eciu
F1=2.

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

AUCTAHIIUOHHO. MecTHO MOXKHO YHIpaBJIATb:
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o _n”

A) xkHonmkamu “>” m “<”. HaxaTue W yjep:kaHUMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lIero CUrHaJsia, a HaXKaTHe U yZiep>KkaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UCcTOpoM. HaxoxkJeHHe PUCKHM DPYYKH IMepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMY U MaKCUMaJbHOMY
3HaYeHHUSAM 3a/jal0lero CUrHaJia.

[ AMCTAaHIIMOHHOTO yIOpaBJeHUs B KayeCcTBEe VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

') BHENIHU I TepeMeHHbIN pe3ucTop conpoTusieHreM 1..10 kOm.

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npuioxxeHve A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHajla OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hanpumep U3=50%, P3=25%. B pexume
CcTabu/IM3alMi TOKA CUTHaJ 3a/laHusl 0ToOpaXkaeTcsl B aMIepax, Hanpumep [3=28 A, B pexume
CTabW/M3allMM HaNpsDKEHUsT — B BoJbTaX, Hampumep, U3=150 B, B pexxume cTabuansanuu
MOIIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexkuMe B CTaOUIM3AIMU KBaJ[paTa HaNps»KeHUS —
B BesinurMHax BosibT * BosibT, Hannpumep, U23 = 10000 B*B.

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

3.8 Hcnoab3oBaHUe GQYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHue perysiATopa Inocje npoBajla CUJIOBOTO MJIM BCIOMOraTe/JbHOIO HaIlpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUss F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Eciu mnpoan
HanpshKeHUs JJINJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpshXKeHWe CKaYKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” perysatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHUe 3ampelleHo. Eciau mnposan
HaNpsKeHUs JJIMJICA MeHee [BYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0Jiblle BYX CEKYH/, — TO IPU HAJIMYKMU KOMaH/bl “PaboTa” Ha gucmee
WHJUIMPYETCS cooblieHue 06 oumMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJsiTop nepeniet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUHU F3 npousitocTprupoBaHo HA pUCYHKe 3.3:

10



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

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:

11



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

A UH

T3 13 13

PucyHok 3.4 BrixogHoe Hanpsi»keHue py $pa30BOM Criocobe peryaupoBaHUs

JlocToMHCTBa MeToAa:

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

B) noAxoAUT A1l peryJMpoBaHus TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHS
SIPKOCTU CBeYeHHd JIaMIl HaKa/IMBaHUS;

B) no3BoJisieT yMEHBUIUTD MYCKOBBIE TOKU;

HepocraTku MeToja:

A) BHOCUT rapMOHHYeCKH e UCKaKeHUs HalIpSKeHUs CeTH;

b) noTpeb/ieHre peaKTUBHOM MOUIHOCTH, IOHWXKEHUE COS (P CETH.

Pa6ounii nuk/a npu ¢pa3zoBoM peryJMpoBaHUM NPe/CTaB/IeH HUXKe Ha PUCYHKe 3.5:

A Usbix
100%
Max —m — — — — — —
% Tl S (- e
T
0 L
Tnyck TexHoNnorM4ecKkMn UnKn Tebikn
100% — — — — — — —
Curnan sagaHws
T
0 o
Komanpa “"Pabota”
T
0 -

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

[locne mopayr koMmaHAbl “Pabota” B TeuyeHue BpeMeHM THycK BbIXOJHOE HaMpsKEHUE
IIJIaBHO YBeJIMYMBAETCS OT MHWHUMaJIbHOIO 3HaueHUs Min 0 3a/JaHHOTO YPOBHSA. ITOT y4acTOK
12



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

Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpsKeHUE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B JMana3oHe MexJy 3HadeHHaAMHU Min v Max, a 3aTeM nocje nojayu
KoMaH/b! “CTon”, BBIXOJAHOE HalpsKeHUe MJIaBHO YMeHbIlaeTcsl B Te4eHHe BpeMeHU TBBIKJ 10
MUHUMAaJIbHOT'O YPOBHS( [IJIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06eCcTOYHMBAETCH.

3.12.1 [I1aBHBIX NYCK Y MJIABHOE BBIKJIKYEHHEe

[lpyuMeHeHUe QYHKUUK MJIaBHOTO NMyCKAa U BBIK/JIIOYEHUS MO3BOJISIOT MNPeSOTBPATUTH
CKAYKHU HaNpsiPKeHUsl CeTH, 00yCI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKXkKe
YMEHbIIUTh MYCKOBbIe TOKU. BpeMeHa M1aBHOr0 MycKa U BbIKJIOYEHUS 33Jjal0TCS B Ipejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.12.2 Bri60p peryiMpyeMoro BbIXOJHOI'0 IapaMeTpa

B kauecTBe perysjupyeMoro napaMeTpa MOXHO IPOrpaMMHO BbIOpaTh HanpskeHue U wiau
MoumHOCTb P. Eciu B KaudecTBe BBIXOJHOrO IMapaMeTpa BblOpaHo HampsbkeHue U, To
JleHCTByIOllee 3HA4YeHWe HalpsKeHWs Ha Harpyske NpsMO-NPONOPLUOHAJIBHO CUTHALY
3aZjaHusA( Ipu YCJOBUM, YTO HaNpPSHKEHHE CeTH CUHYCOMJAJIbHO, Harpys3Ka JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJisseMass B Harpyske, HeJMHENHO 3aBUCUT OT
3ajjawollero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BBbIXO/IHAsA MOILHOCTb IPU TeX e YCJOBUAX NPAMO NPONOPLMOHAJbHA CUTHANY 3aJaHUs. ITU
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNpsXKEHUS M MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHuA

Bb16paHHbIN BIXOAHOW NapaMeTp

Hanpsi:xenue, U Mo1HocTs, P

CUTHaJI
3afiaHusd, | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 [ 50 | 60 | 70 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 |73 89 ]95]|100

Pebix,% | 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 HWKHWM ¥ BepXHUM NIpeJieJibl peryJarupoBaHUsA

HuxHUN 1 BepXHUM NpeJiesibl peryJaMpoBaHUs COOTBETCTBYIOT 3Ha4eHUAM Min u Max Ha
pucyHKe pabodero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAa4eHUM I03BOJIIET YCTAaHOBUTb I'PaHULbI
JuanasoHa, B KOTOPOM OyJleT BeCTUCb peryJMpoBaHHE BbIXOJHOro mnapaMmeTpa. Ecau
YCTAaHOBUTb 3HayeHHe JJisd HWXKHero npegesna paBHbiM 0%, a gus BepxHero - 100%, To
peryjupoBaHve OyJAeT peasyM30BaHO BO BCeM Juala30He — OT HYJs A0 IOJIHOTO CETEBOro
Hanps>KeHUs.

JlvckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHue 3HAaYEeHUH HUXKHETO U BEPXHEro NpeJiesioB peryJupoBaHus i ¢a3oBoro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.12.4 PexX¥M OorpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHYeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTO6bI TOK Harpy3KH He NPeBbICUJI 3aJJaHHOe 3HayeHUe. [laHHas QyHKI KA N03BOJISET
TOYHO OTpPaHHWYMBAaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
usberaTb cpabaTbhlBaHUs 3allUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs
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BKJIKOYAETCS U OTKJIIOYAETCS MporpaMMHUpOBaHueM ycTaBku F17, a BeJiMuMHA MaKCUMaJbHOTO
TOKa 3ajiaeTcs ycraBkor F22( cMm. nyHKT 7). [Iocko/IbKy cxeMa coejMHEeHUs] Harpy3ku — “3Be3aa”
WM "TpeyrojibHUK’, TO peryJsiTop He MOXeT OrpaHUYMBaTb TOK B KaxZoH d¢ase, OH
OrpaHHWYMBaeT JHIb CpeJHee 3HauyeHUe, paccuuTbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HaueHHe TOKa B KaxJoi ¢aze MOXeT OT/JIMYATbCs OT Icp B 3aBUCUMOCTH OT BeJHUYUHBI
HebaJiaHCa HanpsbkeHUH ¢pa3 U Harpy3o0k.

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

yIpaBJ/ieHUs] aBTOMaTH4YeCKU H3MeHsieT YIpaBJsiollee BO3/JelCTBMEe HAa TUPUCTOPbI TaKHUM
06pa3oM, 4TOOBI MOAAEPKMUBATh TOK Harpy3Kd Ha 3a/laHHOM ypoBHe. TOYHOCTb cTabUIM3aLuU
TOKa - 2% OT HOMHHAJIBHOTO TOKa peryJisTopa, BpeMsl CTaOWJM3AlUM TOKA MPHU CKAYKe
CEeTeBOT0 HaIpsKeHUsl WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3afaHus oTobGpakaeTcs B
aMmnepax, HanpuMep I3 = 27 A. OyHKIUA BK/IOYAETCSI U OTKJIKYAETCS MPOrpaMMHPOBAaHUEM
yctaBk4 F17, a BeJIM4MHA MUHUMAJIBHOIO M MaKCUMaJIbHOTO TOKaA 3azaeTcd ycTaBkaMu F21 u
F22( cm. nyHKT 7). TlockoJibKy cXeMa coeJJMHeHUs] Harpy3KHu — “3Be3/a” Uiu "TpeyroJbHUK”, TO
pPEryJIsiTOp He MOXKeT CTabU/IM3UPOBATh TOK B Kax/J0u ¢a3e, OH CTAOUJIU3UPYET JHIlIb CpeHEE
3HaYeHUe, paccuuTbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHOe 3HaueHHe TOKa B KaxkZou ¢ase
MOXXET OTJIM4aThCAd OT ICp B 3aBUCHUMOCTU OT BeJIMYMHbI HebGaslaHCa HampsikeHUH ¢as u
Harpy3okK.

3.12.6 PexxyM orpaHUYeHUs HANPSXKEHUS

Perysatop MoxeT paboTaTh B peXMMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4TOOBbI BBIXOJHOE HaNpsihKeHWe Ha Harpys3ke He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
@OyHKIMA BKJIOYAETCA W OTKJ/IKOYAEeTCHd MNporpaMMupoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMMaJIbHOTO HamnpspkeHUs1 3azaetcsd yctaBkod F20( cMm. nmyHkT 7). [lockosibKy cxeMa
coeJUHEHUSI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJASATOP HE MOXKET OrpaHUYMBATH
HanpspKeHHe B KaXKJ0M ¢ase, OH OrpaHUYMBAET JIMILIb CpeJiHee 3HaUYeHHUe, pacCYMThIBaeMoe Kak
Ucp=(Uab+Ubc+Uca)/3. PeasibHOe 3HaueHUe HANPSXKEHUS B KaxKJ0W pa3e MOXKET OTAUYATHCSA OT
Ucp B 3aBUCUMMOCTH OT BeJIMYMHbBI HebaslaHCa Hallpsi>keHUH $as v Harpysok.

3.12.7 PexxyM cTabUIM3allMy HANPSXKEHUS

Peryasitop MoxeT paboTaTb B peXUMe CTaOMJIM3aL UK HANpsHKeHUs, B KOTOPOM CHCTeMaA
yIpaBJieHUs] aBTOMAaTH4YeCKU H3MeEHsSeT VIpaBJsdwllee BO3JeNCTBHEe HA TUPUCTOPHI TAaKUM
o6pa3oM, 4TOObI MOAJEP>KUBATh HaNpsh>KEHHE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTb
cTabuar3anyu HanpsikeHus — 2% OT HOMUHAJIbHOTO HaNpsXKeHUs CETH, BpeMsl CTabUIu3aLuu
IpU CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHan 3ajaHusd
oToOpakaeTcss B BoJsibTax, HampuMep U3 = 150 B. @DyHKUMA BKJIWOYAETCS W OTKJIOYAETCS
nporpaMMUpoBaHueM ycTaBku F17, a BeJMYMHA MHUHUMaJIbHOTO U MaKCHMaJIbHOTO
HanpspkeHUM 3azaetrcs yctaBkaMu F19 u F20( cM. nyHKT 7). [locko/sbKy cxema coefUHEHUS
Harpysku - "3Be3fid” WIM "TPeyrojibHUK’, TO pEryjsaTop He MOXeT CTabUIU3UPOBATh
HamnpspKeHUe B KaZou ¢ase, OH CTaOWUJIM3UpYeT JIUIIb CpeJlHee 3HAaYeHHe, pacCUUThIBaeMoe
kak Ucp=(Uab+Ubc+Uca)/3. PeanbHOoe 3HauyeHHe HAMNpSDKEHUsS B KaxaAoh ¢ase MoOXeT
oT/indaThbcsA oT Ucp B 3aBUCMMOCTH OT BeJIMUMHBI HebaslaHca HanpsiKeHU W $pa3 U Harpy3oK.

3.12.8 PexxyM orpaHUYeHUS MOIIHOCTH

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT YyIpaBJsiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
0o6pa3oM, 4TOObI BBIXOJZHAsi MOIIHOCTb B Harpyske He MpeBbICUJIA 3aZlaHHOE 3HauyeHHe..
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OyHKIMA BKJIWOYAETCS U OTKJ/IYAETCS MporpaMMUpoBaHUeM ycraBku F17, a BesuyuHa
MaKCMMaJIbHOM MOIIHOCTH 3ajaeTcs ycTaBkor F24( cMm. nyHKT 7). IlockosibKy cxeMma
coe/JUHEHUsI HArpy3Ku - "3Be37a” WU "TpeyrojibHUK”, TO PETYJSATOP He MOXET OrpaHUYHBATD
MOIIIHOCTh B KaXK10¥ da3e, OH OrpaHUYMBAET JIMIIb CpeJlHEe 3HAaYeHHe, PACCUUThIBAaEMOe KaK
Pcp=(Pab+Pbc+Pca)/3. PeasbHOe 3HaYueHHe MOILHOCTHU B KaXKJou ¢da3e MOXKeT OTIUYAThCS OT
Pcp B 3aBUCMMOCTH OT BeJIMYMHbBI HebalaHCa HAaNPsPKeHUH a3 v Harpy3okK.

3.12.9 PexxyuM cTabuaM3aMU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJfloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
o6pa3oM, 4YTOObl MOAAEPKHUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3alMu MOUIHOCTH — 4% OT HOMUHAJIbHON MOLIHOCTH PEryJsaTopa, BpeMs CTabuJIn3alnuu
IpU CKayKe CeTeBOr0 HaNpshKeHUsA WaM Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oToOpaXkaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IIOYAETCS
nporpaMMypoBaHueM ycTaBku F17, a BeJiMuMHa MUHUMaJbHOW U MAaKCHMMaJIbHOM MOIIHOCTEN
3amaetcsa ycrtaBkamMu F23 u F24 ( cm. nyHKT 7). [IocKOJIbKY cxeMa cOeJlMHEHUsl Harpy3Kd -
"3Be37a” WK "TpeyroJibHUK , TO PETyJSITOP HE MOXET CTAaOW/IM3UPOBATh MOLHOCTb B KaX/J0M1
¢dase, OH cTaGUIM3UPYET JHIIb CpeJlHEe 3HAYeHHe, paccuuThiBaeMoe Kak Pcp=(Pab+Pbc+Pca)/3.
PeanbHOe 3HaYeHUEe MOIIHOCTH B KaxA0H paze MOKeT OT/AUYATbCA OT Pcp B 3aBUCUMOCTH OT
BeJIMYMHBI HebalaHca HanpshKeHU W a3 U Harpy3ok.

3.12.10 PexuM cTabUIM3aMY KBa/IpaTa HANPAXKEHUA

PeryasiTop MoXeT paboTaThb B peXUMe CTabUJIM3alMU KBaJjpaTa HaNpsi)KeHHUs], B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJsloliee BO3JeNCTBUEe HAa TUPUCTOPHI
TakKUM 006pa3oM, 4TOObl MOAJEp>KMBaTh HaNpsKeHWEe Ha Harpy3ke Ha 3aJlaHHOM YypOBHE.
ToyHOCTh cTabuAM3aLUM KBaJjpaTa HamnpsbkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HaNpsKeHUs CeTU, BpeMs CTabUJIM3alMU NPU CKauyKe CETEBOTO HAMpsKeHUS UM HAarpy3Kd Ha
10% - 2..3 cek. CurHazn 3aZjlaHusl oToOpaXkaeTcs B BUJe MPOU3BeJleHUs BOJIbT, HanpuMep Us =
10000 B*B. ®yHKUMsA BKJIKYAETCId W OTKJ/OYAETCs NMporpaMMuUpoBaHueM ycTaBku F17, a
BeJIMYMHA MHUHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa Hanpsi»KeHUU 3a/jaeTcs yctaBkamu F31
v F32( cm. nyHKT 7).

3.13 YcTaHOBKA CKOPOCTH OTPAaHUYEHUS U CTAOUIM3AIUU

B npeobpasoBaTesie HMeeTCs BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTAGUIM3ALUHU(
OrpaHHYeHUsI) 3aJaHHbIX BeJWuuH. /Jlnsg 3toro umeerca o¢yukuusa F18, korTopas moxeTt
NPUHUMATh 3HA4YEHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAaOMJIM3ALUM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuaU3alnMu. TOYHOCTb CTaOUJIM3aALUU
HanpsbKeHUsl Wik Toka - 1% OT HOMHUHAJIbHOTO HaNpPsKEHUsl CeTH, BpeMsl CTabuJIM3alUu Npy
CKayKe CeTeBOro HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgnssa. CkopoCTb CTaOMJM3ALMU WJU OTPaHUYEHUs] CpeJHsis, NMPU 3TOM
JlOCTUTaeTcsl CpesiHsIl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
ToKa - 2-3% OT HOMHWHAJIbHOT'O HAMPSXKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
HaMnps>KeHUs1 UM Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCThb CTabUIM3ALMU WM OTpaHHUYEeHHUs ObICTpasi, IPU 3TOM TOYHOCTh
CTabuaM3alMu HU3Kasg. TOYHOCTb CTaOWJIM3alUM HanpspKeHWss Wad Toka - 3-5% ot
HOMMHA/ILHOTO HaNpshKeHUsl CeTH, BpeMsl CTabW/IM3allMUd MPU CKayKe CEeTEeBOr0 HampshKeHUs
WU Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCcTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUH
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM U 6oJiee MeJileHHass MO Mepe NPHUOJIMKEHUs
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CTaOUIM3UPYeMON BeJMYMHBI K 3a/aHuio. Takod BHJ CTaOWUJIM3ALMM MOXET OKa3aThCs
NOAXO/SILEN /1 HEJIMHEMHOW Harpy3KH.

3.14 MeTo/ nponycka nepuooB

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

LA T
AL

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

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHE UCKAKEHUS B CETD;

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

HepocraTku meToa:

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

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

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

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

HpI/I HUCIIOJIb30OBAHUHW 3TOIr0 MeETOJZa MOIIHOCTBL, BbliAeJ/ideMad B Harpy3ke, MNIpAMO-

IpONOpLHOHAIbHA BeJIMYNHE CUTHA/Ia 3aJjaHUS.
Pabounii [UKJ/ IpeACcTaBJeH HUXKe Ha pUCyHKe 3.7:
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A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -
PucyHok 3.7 Pabouuii UK/ IpU peryJiMpoBaHUU METO/0OM MPOMycKa eEPHUOI0B

[Tocne nmogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTMYECKOTO LIMKJa BbIXOHAas
MOIIIHOCTb, BblZeJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUSI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs HA JUCIJIee B IpolleHTaX, HanpuMep P3=55%.

3.14.1 YcTaHOBKA BpeMeHU LIMKJIA PeryJMpoBaHud
BpeMs 1uk/a peryJupoBaHUs MOXHO YCTaHOBUTb MNPOrpaMMHO B mpegesax oT 1 go 25

CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. MyHKT 7)

3.14.2 HuxxHYe ¥ BepXHUe IIpeJiesibl PeryJIUPOBaHUSA

Hv>xHUU U BepXHUM NpeJiesibl peryJIMpoOBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukiaa 3.6. 3aJjaHHe 3HAYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusi MpU PperyJMpoBaHUM MeTOJOM MPONyCKa IepHUOJI0B OCYLLeCTBJISETCA
nporpaMmMupoBanueM GyHkiun F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJseT 0,5%.

3.14.3 PexxuM orpaHUYeHUd MOIITHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YECKU H3MeHSeT yIpaBJisiiolliee BO3JEWCTBUE HA THUPHUCTOPbl TaKHUM
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06pa3oM, 4TOObI BBIXOJHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
®yHKUMA BK/IOYAETCS MyTeM NpucBoeHUs GyHKUUM F17 3HayeHUs paBHOro 5, a BeJIMYMHA
MaKCHMMaJIbHOM MOIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.14.4 PexxyM cTabUaM3aIMU MOIITHOCTHU
PerynsTop MoxeT paboTaTh B pexHUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

ynpaB/eHUs] aBTOMaTHUYeCKHM H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOObl NOAAEPKHUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMHHAJIbHON MOLIHOCTH PEryJsaTopa, BpeMs CTabuJIU3alnuu
IIpU CKauKe ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHasa 3ajaHus OoTOOpa)kaeTcs B
KWJIoBaTTax, HanpuMep P3 = 10,0 kBt. dyHK1Ma BK/IOYaeTCs MyTeM NpucBoeHus GyHKIUU F17
3Ha4yeHUd PABHOro 6, a BeJMYMHA MHUHMMaJbHOM W MaKCUMaJIbHOW MOLIHOCTeH 3aJaeTcsd
yctaBkaMu F29 u F30 ( cM. nyHKT 7).

3.15 Bbi6op THIA HArPY30K

PerysaTtop uMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3kd — aKTUBHOM HWJIM aKTHBHO-
MHAYKTUBHOU. Bh160Op ocCylecTBsieTCsl porpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( akTUBHO-UHAYKTHBHAs Harpy3Ka):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryasaTop caBuraet MMNyJibChl yIpaBJeHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTAa IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpe/ieJleHHbIM 006pa3oM, YTOObl ONTHUMHU3UMPOBAThb PETyJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi yCTaHaBJIMBaTb I3TOT pEXUM MpHU
NO/KJIIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHocTH MeHee 0,8, HanpuMep TpaHcdopMaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.I. Ec/u ke Harpyska — akTUBHas, HO NOAKJII0UYeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HArpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOM( cos ¢u >= 0,9), nosaToMy BbIGOp peKUMa aKTUBHO-UH/AYKTHBHON HarpysKu He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YyCTaHaBJMBaTb B CJydyae MOAKJIYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAET HaNpshKeHUe OT HyJdA [0 IOJIHOIO CeTeBOro, IMocJje 4ero yxke COOCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe MPONYCKOM NEepHOJ0B. 3a CcyeT IJIABHOrO CTapTa YAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHU4MBaHUsl TpaHCcOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3aIUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.16 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
PerynsaTop uMeet crneruaibHyo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOpPOW 3Ha4YeHUsI paBHOro 1, Bce moJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCS 3aBOJCKUeE 3HaYeHUsI PYHKLIUH.

3.17 3amuThl
B perysisiTope peasir3oBaHbl C/eAyONIME BUbl 3aLUT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJISATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3alluTa peaju3yeTcs yTeM GbICTPON 06pabOTKU MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT JaTYMKOB TOKa. [Ipy npeBbIlIeHNH MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxoUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCsl COOTBETCTBYIOLIee
COOOIIeHHE.

B) 3amMra OT neperpyskd THPUCTOPOB IpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTU THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IIpeBbIIIAOLIEM
HOMMHA/JIbHOE 3HauyeHHWe TOKa pery/aaTopa. Mukpomnpoleccop HenpepblBHO H3MepseT TOKH

18



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

HarpysKd U HaKalJIMBaeT 3HaueHHe BPeMs-TOKOBOTO MHTerpasja U CpaBHUBAET €ro C YCTaBKOMH,
IpY NpeBbIIIEHUU KOTOPON CHUMAaeT UMIYJIbChbl yIPaBJeHUs ¢ TUPUCTOPOB U OTOGpakaeT Ha
JMcIlee coobiieHre. PaboTa pery/isiTopa 6J10KMpyeTCs Ha 3 MUHYTBI, 1OCJIe Yero OH NepexoiuT
pexxuM “'oToBHOCTB” ecsiv moAaHa komanza “Cron”.

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

B) 3ammuTa OT meperpeBa pajuaTopa o6GecrneyHMBaeTcsl BCTPOEHHbIM TeMIlepaTypHbIM
JIATYMKOM, KOTOpBbIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. IlpeaesbHas
TeMnepatypa paguatopa - 90 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryJasTopa
6JIOKMpyeTCcs [0 OXJaXKJeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBbIK/JIIOYAIOTCH
BEHTUJIAITOPbl OXJAXJAEHUS W peryasaTop NepexofUT pexuM “T'OoTOBHOCTB”, ecqyd mNojaHa
koMmaHga “Cromn”.

[) 3amuTa OT HECUMMETPUU BBIXOJHBIX TOKOB SIBJISI€TCSA 3JIEKTPOHHOM. 3alljUTa MOXeT
ObITb BKJIOYEHA WJIMU OTKJIIYEHa MNyTeM NporpaMMmupoBaHus ¢yHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeYIOIUX YCIOBUM:

- cpeaHe apudmetrudeckuid Tok ¢pas Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHHAJIBHOTO
ToKa [ HOM perysigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/rd4YaeTcs oT Icp 6osiee yem Ha 15%, 25%, 35% wau
50%( B 3aBUCHUMOCTH OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BbIXOJHBIX TOKOB MOET GbITb 00YCJ0BJIeHA MOBPEXAEHUSIMU B HarpysKe,
Hanpumep, neperopaHreM TOHoOB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

/1) KoHTposib mojk/a04YeHHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHYTpPEHHee
KOpPOTKOe 3aMblKaHMe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB”; B
pexxuMe “PaboTa” JaHHasA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IOYEHA UM OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpoJb HanpspKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B C/ly4yae OTCYTCTBHS OJJHOW WJIM HECKOJbKUX $a3 WM B ClAy4yae HUX
“ciunanuga”. 3amyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yukiuu FO92( cMm. nyHKT 7).

2K) 3zamura oT BHyTpeHHed HeucnpaBHocTH “Om5 HeT cBaA3u Mexay mnJatamu’
buKcHpyeTcs NpU OTCYTCTBUM OOMeHa JaHHBIMU MexJy MaTaMu. [Ipy BOSHMKHOBEHHUU 3TOH
aBapHHU YCTPOUCTBO He MOXKET QYHKIIMOHUPOBATh, TPEOGYETCS PEMOHT.

3) 3amMTa OT HEUCIIPABHOCTH LieNM U3MEPEHUS HANPSDKEHUsI CpabaThIBaeT, ECIM CUCTEMA
ylnpaBJieHHs U3MepsieT 3aBeJOMO HeBepHble 3HaYeHUS BbIXOJHOT0 HaNlpsSKeHUs1. 3aliMTa MOXKeT
ObITh OTKJII0YeHa GyHKIMeN FO5( cM. myHKT 7).

3.18 HacTpoiiku

B perynsTope npelycMoTpeHa BO3MOXXHOCTb HACTPOMKH:

A) /lna usMeHeHMe nopora cpabaTbIBaHUs 3allUThl OT KOPOTKOTO 3aMbIKaHUS B BepxHeH
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosiokeHUd Jjg  kamnepa J1-J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
npeJIprUATUH U3TOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThbIBaHUA MO aMIJIUTYe 0KoJIo 2,5-3*IH,
rae IH - HOMUHa/NIBHBIN TOK peryJATopa. B jileBoM BepxHeM yrI/y 3TOM e MJIaThl UMETCH JiBe
KoHTposibHble Toukd “K3”. HampsikeHue, uU3MepeHHOe MeXJy 3TUMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKeHHIO |1-]5, 3aMKHyTOMy /[pKkaMIlepoM. JTO HampshKeHUe onpefesseT
TOK cpabaTbiBaHuda 3awuThl no K3. BeauyrnHa Toka cpabaTblBaHUS NPAMO-NPONOPIMOHATBHO
HanpsDKEHUI0 3TOM  ycTaBKU. [Ipy  Heo6XOJMMOCTHM  YBEJHWYUTb YyBCTBUTEJbHOCTH
cpabaTbIlBaHUS HYXXHO 3TO HampsihkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.
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[IpuHuMas pelieHHE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKH 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJe/lyeT IPUHUMaTb BO BHUMaHUe:

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

- ObIBaeT cuTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMHd, MeHbLIeM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HENpPaBUJIbHOMN
3aBOJICKOM HACTpOWKe 3allyMThl, MOTOMY YTO 3allUTa CpabaThiBaeT MO aMILIUTYyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYIHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuUBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JONYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HayeHHe MTHOBEHHOrO TOKa, a 3aBOJiCKasd HAcTpoWKa Kak pas
npeJlycMaTpUBaeT cpabaTbIBaHHe 3aLIUTHI JIJIsI HENPEBBIIIEHUS 3TOTO NPe/e/IbHO-0NYCTUMOTO
3HauyeHUs1. B 3TOM ciyyae M3roToBUTEJb UMeeT NPaBO OTKa3aTb B 0eCN/JIaTHOM rapaHTUHWHOM
006CTY>KMBaHUHU.

b) [lokasaHus JaTyMKa ToKa. B ciydae, ecaim Tok, U3MepeHHbIH GaKTU4YeCKH, PACXOJUTCS €
JlaHHBIMH, 0TOOpaXkaeMbIMU Ha JMCIlJIee, MOKHO IPOM3BECTH UX MOJCTPOUKY. [/1 NOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHusA Toka Ha
JUCIJIee U3MEHAITCS PSAMO-NIPONOPLMOHAIbHBI U3MEHEHUIO 3TUX KO3QPUIIMEHTOB.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MMOKAa3aHUM TOKa, clefyeT UMeTb B BUAY Cjefylolive
dbaKTopBkI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYK Haya/JbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HesMHeWHOCTH. IIpu Toke, paBHOM MeHee 10% HOMHHAJBHOTO TOKA peryJsATOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIK HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaTUuyHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJely MOTYT JaThb NOTrpelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” unu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaATopa;

- OTKJIOHEHMe NOKa3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEXJEeHUN, BOSMOHO, TpebyeTcs peMOHT;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY cpabaThIBaHHIO 3aLIUT OT
neperpyskd WM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBAaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryjadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
006CIY>KMBaHUHU.

[Ipy npoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JUCIJIee pPEKOMEeHAYeTCs
bUKCHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHUs.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsKeHHsl OTBeYaeT
miata A6( camast HUKHASA). C JIeBOW CTOPOHBI IJIaThl €CTh PeryJUpoBoYHbie pe3ucTopbl R13,
R14, R15 oTBeuatomue 3a yctaHoBKy HyJis o ¢pazam A, B u C. C npaBoil CTOPOHBbI — PE3UCTOPbDI
R7, R8, R9( cooTBeTcTByOT Pazam A, B u C) macuitabupywouive ko3dpPuiMeHT nepesadiu OT
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M3MepUTEJNbHOU IJIAThI K MOKAa3aHUSIM AucIies. Pe3ucTopbl MOTYT ObITh TPYHO AOCTYIMHBI U3-
3a Kr'yTa NPOBOJOB.

Jl1s1 NOACTPOMKY NMOKAa3aHUM Ha JUCIJIee HE0OOXO0AMMO OTKJIIOUYUTD 3alUTY GyHKIKen F95,
nojathb kKoMmaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEPECYOILYI0 BeJIMYUHY Ha AucIiee. Y6eAUTbCs, YTO Ha NOAK/IIOYEHHON Harpyske HyJieBoe
HanpsPKeHUe U J0OUThCS MOKAa3aHUW HyJiS Ha JJUCIJIee TOBOPOTOM TOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasiee NoAHATH BbIXOAHOE HanpskeHUe 10 60-80% oT MaKCUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperysnupoBaTh NOKa3aHUSl Ha JAUCIJIee, JOOUBIIMCh COBNAJEHUS C JIEMCTBUTEJbHBIM
3HaueHHeM. M3MepsATb HamnpsbKkeHHe Heob6X0JUMO NpPHUO60pPOM, 06J1aJalLUM CIOCOOHOCTBIO
U3MepAaTh cpeAHekBajpaTHyHoe 3HaueHUe(TRUE RMS). Ilocsie 3aBepiieHUsT HACTPOUKHU
pPEeKOMeH/lyeTCsl BKJIIOUUTD 3alIUTy GyHKIMeln F95.

3.19 YnpagJsieHnue no uHtepdeiicy RS-485 no nporokosy ModBus RTU

PerynsTop npeJycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdekicom RS-485. [To yMosiyaHUio
3Ta MmJaTa He UJIeT B KOMIJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJIaTa He OblIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoqumo:

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

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHkiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CMTHajJia Mo uHTepdelicy HeoOXOJUMO YCTAaHOBUTh 3HadeHuss OyHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJsiee mo/ijpo6Hasi JoKyMeHTaIlus o miate RS-485 u perucrpax
ModBus BbL10K€HA Ha caliTe MPOU3BOAUTEIS.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeHCTBYWOIIUM TpeboBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HamnpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEOBX0IUMO OTKJIYUTD PETYJSATOP U NMO/AK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZlaHve BJIaTM HAa KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE Pery/sATOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCOT, 1iesi04el, Maces U T. II.

4.4 TloaxksirovyeHUe, PeryJMpoBKa M TexXHUYecKoe OOCIyKHBaHHe peryJssiTopa [JA0JDKHbI
NPOU3BOJUTHCS TOJIbKO KBATUQUIMPOBAHHBIMHU CIEUAJMCTaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/Z,CTBO MO 3KCIIJIyaTalUH.

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

4.6 Jlns1 3a1UThI 06CIy>KHMBAIOILET0 IIepCOHA/Ia PErYASTOP JOJXKEH ObITh 3a3eMJIEH.
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4.7 PerynsiTop He MOXeT OBbITh UCIIOJb30BaH KAaK Pa3beJMHUTEJb I[eNU UJIH U30JHpYlolee
YCTPOUCTBO.

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

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

4.10 PaboTa peryJssTopa CONpPOBOXKJAeTCS BbljaeseHHeM Temsa. [y mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpallleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJAWBATh PETyJASTOP Ha HETOPIOYYIO TIOBEPXHOCTh;

B) HeJlonyCcTUMO yCTaHaBJAMBATh PETYJSATOP B MJI0X0O BEHTUJIMPYEMbIX MECTaX U MeCTaX C
BBICOKOM TeMIEepPaTypoOr OKPY>Kalollle cpebl;

B) npu ycTaHOBKe He06Xx0A4MMO obecrnieduTh He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CiieayeT yCTaHOBUTD PEryJsATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTDb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMMU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, IpeJlHAa3HAYEHHbIE COeJMHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.

5.3 CeueHue CUIOBBIX IPOBO/JOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHOpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0r'o CUrHaJsia OTAE€JIbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJsiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTb U
00JIyAUTb UJIK ONPECcCcoBaTh B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AI0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TIOMEXH.
5.5 TlogkiwoyeHWe BHEUIHUX IeMed K YCTPOWCTBY  MPOU3BOJUTCA IO CXeMaw,

NpYBeeHHBbIM B [IpuioxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:
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A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TeCTOBOM HAarpy3Kd peKOMeHJyeTcCA NOAK/IIOYUTD JIaMIlbl HaKaJWMBaHHUA MOLIHOCTBIO
100-150 Br;

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

B)ybenuTbca B NPaBUJIBHOCTU MOJKJIIOYEHUS BHEIIHUX Lielled MUTAaHUSA U yIpaBJeHMUs,
3a3eMJIeHHU S, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;

B) mnojaTh HanpskeHHe Ha PeryJsTop, IpU 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHeau
KopIyca JJ0JDKHbl KpaTKOBPEMEHHO 3aropeThCs U NMOTacHYTh, Ha JucIlyiee B TedeHHe 10 cekyH[,
Jl0/KHA 0TOGpa3UThbCA HAANWCh TeKylled MOJesU pery/asTopa U BKJHOYAKTCA BEHTHJIATOPHI
oxJNaxJaeHud. [lajsee Ha Juclyee 0TOOPAa3UTbCA HaANWChb “‘['OTOBHOCTB” M TeKyllee 3HaYeHUe
CUTHaJjia 3ajaHusi( HampspKeHUs WM MoIlHOCTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHUPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMojavya KomaH/Jbl “PaboTra”
OCYI[ECTBJISETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJ M, BbIXO/HOE HaNpsiXKeHUE PEryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3aJlaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3HUCTOPOM.
[lepeBenuTe TyMm6siep “Pabora” B moJsiokeHHe “Bka” M NpOKpyTUTE pPYydKy IepeMeHHOTo
pe3ucTopa OT OJHOr0 KpaWHero IOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NOK/IIOUeHHOH Harpy3ke( JlamMmax HaKaJMBaHUs) U3MEHSIeTCS HalpsbKeHHe B mpejiesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCI B PpPeXUME
“IIporpamMmupoBaHue”. YTOObl BOWTH B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJiee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:

F1 cnocob ynip.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxxumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIeCTBISETCS Nepexos OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpPa OTOOpa3UTCs
TeKylllee 3Ha4eHre QYHKIUHU, HAalpUMep:
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F1 cnocob ynp.
0 - Tymbnep

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

[l TOro, YTOGbl COXPAaHUTbH BblIOpaHHOe 3HayeHUe (QYHKLHH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAauYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MO>KHBIM
HaBUTraLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCs, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKIUHUHU, [JIs Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6siuna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuch Ha Onucanue
KA HHAUKATOpEe
dyHkuuu F1-F8 ABaAI0TCA 061MMM AJ1s1 BCeX PEXXKHMMOB
OmnpenenisieTr cnoco6 ymnpaBJjieHUs: KoMaHJa “‘Pabora” momaeTcd MeCTHO HJIH
JHACTAaHLLMOHHO
3HavyeHHe Haganucek IlosicHeHue
F1 Cr0co6 ymp. 0 TymBaep Komana "‘I’Da60Ta"”noaaeTc;1 nepeltz:o,aoz\’/[ PYKOSITKH
TyMOJepa “PaboTa” B moJioxeHue “Bkj
Komanga “Pa6oTa” mojaeTcs myTeM 3aMbIKaHHUs KJIeMM
1 JOUCTAHIIUOHHO "
6 ¥ 7 KJIEMMHOM K0JIOAKHU X1 nJ1aThl yripaBJeHUs
2 modbus KoMman/ia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpefensieT curHaJjl ynpaBJ/ieHUsl BbIXOAHBIM HalpshKeHUueM
3HayeHHe Hapgnucek [TosicHeHue
CurHas 3aaHusl U3MEHSAETCS HaXKaTHeM KHOMOK “>" U
«er
0 KHOIIKU ““ »
HaxkaTue “>” yBeJlMYyMBaeT BbIXOJHOE HaNPsKEHUE
HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsXKeHUe
CurHan 3aZjaHusi U3MEHSETCS MOBOPOTOM pYy4YKH
IIepeMeHHOT0 Pe3UCTOopa, pasMelleHHOro Ha JIMLEeBOHr
1 BCTP.pe3UCTOP MaHesu. [TosoxkeHUe “Mun” COOTBETCTBYET
F2 CUTHaJ yIp. MUHHMMaJIbHOW BeJIMYMHE 3a/laHus, NoJioKkeHHe “Makc”
— MAaKCHMMaJIbHOU BeJIMYMHE 33/JaHUS.
CurHas 3aZlanud NoJlaeTcs BHEIUHUM HanpshkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3a/laHud nojlaeTcsd TOKoM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpanJjeHus 4-20 MA
CurHan 3afaHud NOJAeTCAd BHELIHWM IepeMeHHbIM
5 BHeIl. Pe3UCTOP | Pe3UCTOPOM. PekomeHnpyemoe 3HaueHHue
CONpPOTUBJIEHUS 3TOr0 pe3uctopa 1..10 kOm
6 modbus CurnaJi 3a/lanus nojiaetcs no uutepdericy RS-485
3 ABT.BKL OnpefensgeT noBeJieHHe peryJsAToOpa IOC/ae NPONAKU HaNPSKEeHUs CUJIOBOM CeTH WJIU

BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexkuMe “PadoTa”
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3HayeHHe Hagnuchb [TosicHeHue
Eciu mpoBas HanpsbKeHUs [JJIMJICS MeHee 2 CeK -
BbIXOZIHOE HalpSDKEHHWe CKaykoM BoO3BpallaeTcsd Ha

0 BKJIDUEHO NpeXHUU yPOBEHb.

Eciu mnpoBan HanpspkeHUs JJunics OGoJsiee 2 cek -
NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Eciu npoBas HampspkeHUs1 [JIWJCAd MeHee 2 CeK -
BbIXOZIHOE HalpsDKEHHWe CKaykoM BoO3BpalllaeTcsd Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu mnpoBan HampspkeHUs JAjidicad Oojiee 2 ceK -
aBTOMaTHUYECKHUM Iepe3anycKk He NPOUCXOJHUT; YTOOBI
nepedTH B pexxXuM “PaboTa” HYXHO NOoAaTb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpepenisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJje
3HayeHHe Hagnuchb [TosicHeHue

0 OTKJIIOYEHO PeJie HeaKTMBHO BO BCEX PEXXHMaX pabOThI
CpabaThIBaHME peJie MPOUCXOJUT IPHU MepPeXo/jie B PEXKUM

1 curHaa 'OTOB | ,

F4 1-e pene F'oToBHOCTB'
CpabaTbIBaHUE peJjie IPOUCXOJUT IPH IIepeXo/ie B PEXKUM

2 curnan PABOTA | ,D2>aTh! peelip AT P IEPEXOAE B P

Pa6oTa
CpabaTbIBaHME peJie MPOUCXOJUT P MePeXo/jie B PEXKUM
3 curHaa ABAPUS | ,
ABapus’
OnpenenisieT ycjoBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJie
3HayeHHe Hagnuchb [TosicneHue

0 OTKJIIOYEHO PeJie HeaKTHMBHO BO BCEX PEXHMaX pabOThI
CpabaTbIBaHME peJie MPOUCXOJUT P MepPeXo/jie B PEXKUM

1 curHan 'OTOB | ,

F5 2-e pese ['oToBHOCTD'

2 cenrtan PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM
“PaboTa”

Cpab6aTbIBaHUe peJie MPOUCXOAUT MPH MePEX0e B PEIKUM

3 curHaa ABAPUS | P ” P p A P PEXoAe B p

ABapusi
OnpenenisieT ycjioBUe cpabaThiBaHUsA 3-T0 IPOrpaMMUPYEMOro peJe
3HayeHHe Hagnuchb [TosicneHue

0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTbIBaHME peJie MPOUCXOJUT IPHU MePeX0/Jie B PEXKUM

1 curHas 'OTOB

F6 3-e pesne “T'oToBHOCTB”

2 cnrtan PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
“PaboTa”

3 cnrtan ABAPUS CpabaTbIBaHME peJie MPOUCXOJUT IPHU MePeX0/Jie B PEXKUM
“ABapus”

OnpefesisieT MeTO/J, peryJIMPOBaHHUs BbIXOJHOTO HaNPS)KEHUs
3HayeHHe Hagnuch [TosicHeHue
F7 MEeTO/, per. " =

0 ¢$a3oBbIl ®a30Bblll MeTO/| pErYIMPOBAHUS

1 Np.NepUoz, MeTo/ pery/iupoBaHus NPONYyCKOM NMEPUO/IOB

3azjaeTcs XxapaKkTep Harpy3Ku — akTUBHAsl UJIM aKTUBHO-UHAYKTHUBHaAs.
3HavyeHHe Hagnuch IlosicHeHue

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

F8 Harpyska 1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH/lyeTcs HCIOJb30BaTh
JUIsl Harpy3ku ¢ cos ¢u<0,8 nmpu pazoBom ympaBieHUH(
F7=0) wu g Harpysku, I[OJKJKYEHHOH 4Yepes
TpaHcopMaTop, 0OpH yOpaBJeHUHU  MPOMYyCKOM
nepuogos( F7=1)
3azaeT napaMmeTphl AJi HHAUKALMU B paboueM pexume
F9 WHIUKaLUS A P PELA AuKan P P

0

LU,P

| WHuKanus TOKOB, HANPSKEHUW U MOIITHOCTEN 1o da3am
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1 [LU WHuKalusi TOKOB U HaNpsi>KeHUH no ¢paszam

2 I,P WHauKkalnus TOKOB M MOIIHOCTeM no ¢azam

3 U, P WHuKkalusi Hanpsi>keHU ¥ MollfHoCcTel o ¢aszam
4 I WHuKaus TOKOB 1o ¢asam

5 U WHuKanus Hanpsih>KeHUH 1o pasam

6 P WHauKanus MOUHOCTEHN 1Mo dpasam

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

BpEMH [JTaBHOI'O0 BbIXOJid HaIIpAXEHUA Ha BaﬂaHHbIﬁ YPOBEHB. ﬂl/laHaSOH 3HAYEeHUH

Fl1 fUIABH, Ty cK dyuknuu ot 0 mo 25 cek c marom 0,1 cek
BpeMsa nJIaBHOTO CHMKEHUs HaNpsHKeHWsA [0 MHUHHMaJbHOrO 3HadeHHA. /[luama3oH
F12 IIJIaBH. BBIKJIL. o
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpenesisieT 3aKOH MU3MEHEHUST BbIXOJAHBIX HAaNpPs>K€HUs] U MOIIHOCTU B 3aBUCHMOCTHU OT
yOpaBJsIOIIEro curHana(ipyd YCJOBUH, YTO HaNpsKEHHEe CeTU CHHYCOUJAJNbHO, a
Harpyska JIMHeHa)
3HavyeHue Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BbiXo/lHOe HamnpsbKeHUWe MpsIMO  NPONOPIMOHATBHO
CUTHaJy yOpaBJieHUs
1 p Bbixo/iHas MOIHOCTb MPSAMO NPONOPIUOHAJBHO CUTHALY
ynpaBJieHUs
MuHMMa/bHOE 3HaYyeHHe cUrHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% n0
F15 | HmwxH.Ipegen
100%, Ho He 6oJiee 3HaYeHUs dyHKUIUU F16. luckpeTHocTh 0,1%
MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. JluanasoH 3HaueHuit ¢yHkuuu ot 0% a0
F16 Bepx. npeje
100%, HO He MeHee 3Ha4YeHus1 pyHKuMM F15. luckpetHocTb 0,1%
YnpaBJsieHHe TOKOM Harpy3ku. PyHKIUA BKAKYAET MU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKA WJIH CTaOUJIM3allMUd TOKa.
3HaueHUe Hagnucob [TosicHeHue
0 OTKJL PeXxuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpanuyeHue | | BkiroueH pexXuM orpaHAYeHUsI TOKA
F17 2 Crabusnzanus | | BkoyueH peXuM CTabU/IM3alHK TOKa
PEHHM 3 Orpanuyenue U | BKJIOYEH peKUM OrpaHUYeHUs] HallpsiKeHUsI
4 Ctrabusauszanusg U | BkoueH pexXuM cTabuar3alii HalpshKeHUsI
5 orpanuyeHue P | BkiloueH pexxuM orpaHuYeHus MOIIHOCTH
6 Crabusuzanus P | BkirodeH pexuM cTabUIn3alMd MOITHOCTH
v Crabuiuszanus | BriloueH pexxuM CTabU/IM3anUY KBaipaTa HapshKeHUs
U*u
QDyHKIMS onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6U/IM3allMU UJIU OTPaHUYeHUs
0 MepsieHHas MesieHHas cTabu/M3alys, BbICOKAas TOUHOCTh
F18 | crabunnsamus 1 cpefHsAA CpenHss crabuan3sanys, cpefHssi TOYHOCTh
2 6bIcTpast BricTpasi cTabu/r3anus, HU3Kas TOYHOCTh
3 rH6Kas BeicTpasgs mnpu OGOJIBIIMX OTKJOHEHHUAX OT YCTaBKH,
MeJlJIeHHasl PU MaJIbIX OTKJIOHEHHUSIX
OmpenenisieT MHUHUMaJbHOE 3HAuYeHHE HaNpPsSDKEHUs Ha Harpyske B peXume
F19 H.npefen U | cTabuan3anuu HanpspkeHUs. 3HadyeHWe (QYHKIMM He MOXET MpPeBbICUTh 3HAueHHe
dyuknuu F20
OnpenesisieT MaKCUMa/IbHOE 3HAUYEHUE HAMPSHKEHUS HAa Harpy3Ke B peXUMe OrpaHUYeHUs
F20 B.mpefien U | HampsDKEHUs WM CTAaOWJIM3alUK HanpsbkeHUs. 3HaueHUe QYHKLIUKA He MOXeT ObITh
MeHbllle 3HaYeHusA GyHKnuu F19
F21 u. ipegen | OnpefiesnisieT MUHUMaJbHOE 3HAUYEHHWE TOKA B HArpy3Ke B peXHMe CTAaOW/IM3alHud TOKa.
3HaueHue QYHKIIMU HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuU F22
OnpenesisieT MakCMMaJibHOe 3HaYeHUE TOKA B HArpyske B peXHMMe OTPaHUYEeHUs TOKa
F22 B. mpefe | WJIK CTAabUJIN3alMU TOKA. 3HaYeHWe QYHKIMA He MOXKeT NMPEBbICUTh HOMHUHA/IbHBIN TOK
peryJisiTopa v He MOXKeT ObITh MeHbllle 3HayeHus1 PyHkuuu F21
F23 H. npefe P OnpenesisieT MUHMMaJIbHOEe 3HaYEeHHE MOIIHOCTH B Harpy3ke B peXHMe CTaOUJIM3alUHU
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MOILHOCTHU. 3HaueHHe GYHKILUU He MOKeT NPEeBbICUTh 3HaueHue pyHKuuu F24

F24

B. penes P

OnpejesiieT MakCUMasIbHOe 3HAuyeHHe MOIIHOCTH B Harpy3ke B peXXHMe OTpaHUYeHHUS
MOIIIHOCTHA WJIA CTAaOWUJIM3AlUM MOUIHOCTU. 3HAauYeHUe QYHKIHUU MOXKET ObIThb MEHbIle
3HaYeHUs GyHKIUHU F23

®yukuuu F26-F28 nelCTBYIOT IPU peryJMpoBaHUusA METO0M nponycka nepuogoB( pyuknus F7=1)

OnpepensieT BpeMs OJHOTO I[MKJIAa peryJupoBaHus. /luana3oH 3HayeHUH PyHKUUU OT 1

F26 HHICL. per. 10 25 cek c marom 1 cek
MuHMMasbHOE 3HaUYeHUe CUTHaja 3afiaHuda B %. [luana3oH 3HauyeHu ¢yHKuuu ot 0% fo
F27 | HwxH.mpenen
100%, HO He 60.1ee 3HaYeHus1 yHkuuu F28. luckpernocts 0,5%
F28 Bepx.IIpeen MakcruMasibHOe 3HaYeHHe CUTHasla 3aJjaHus B %. /luanasoH sHadeHud GyHKLUM oT 0% 10
100%, Ho He MeHee 3HaueHus ¢yHkuuu F27. luckpetHocTb 0,5%
F29 H. ipejgen P OnpenenisieT MUHMMaJlbHOEe 3HaUE€HHE MOUIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUU
MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPEeBbICUTh 3HaYeHne pyHkuuu F30
OnpeneniseT MakCMMaJlbHOE 3Hau€eHHE MOUIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUS
F30 B. ipejen P MOILIHOCTH WJM CTAaGUIM3AllMU MOIIHOCTU. 3HaYeHUe (YHKIMU MOXET ObITh MeHbllle
3HaueHus yHkuuu F29
dyukuuu F31-F32 aeiicTByioT npu ¢pazoBoM MeToe peryaupoBanus( pyuknusa F7=0)
OnpenensgeT MUHMMaJbHOe 3HAaYeHWEe KBaJZjpaTa HalpshKeHUs Ha Harpys3ke B pexume
F31 | H.npenen U*U | crabunuszaniiu KBajJpaTa HanpsKeHUs. 3HauyeHHe OQYHKIMU He MOMXET MPEBBICUTh
3HaueHue ¢yHKuu F32
OnpenensgeT MakCUMa/JbHOE 3HauyeHUE KBaJpaT HaNpshKEHUs Ha Harpyske B pexuMme
F32 | B.mpemen U*U | cTabuiu3anuy KBaApaTa HanpsbKeHUs. 3HadyeHHe QYHKIMU HE MOXET ObIThb MeHbIle
3HavyeHus ¢yHKuuU F31
OyHKIMSA BK/IOYAET UK OTK/IIOYAEeT TeCTUPOBAaHME HA Ha/IMUMe Harpy3Ku U BHyTPEHHee
KOPOTKOE€ 3aMbIKaHUe TUPUCTOPOB
Fo91 KOHTPOJIB 3HayeHUe Hapnuce [TosicHeHue
Harp. 0 BKJIIOYEHa 3amuTa BKIOYEHA
1 OTKJ/IFOUYEHA 3amuTa OTK/IYeHa
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
F92 | komrtponb das 3HaveHue | Hagmuce [losicHeHue
0 BKJIIOYEHA 3amyTa BKJIKOYEHa
1 OTKJIIDYeHa 3amyTa OTKJIKYeHa
3aiuTa OT HEMCNIPAaBHOCTH B LIENU U3MEPEHUSI BBIXOITHOTO HaNPs>KeHUsl
F95S samuTa UBbIX 3Hauenue | Hagnuchb [TosicHeHue
0 BKJIIOUYEHA 3almuTa BKJIKYEHA
1 OTKJIIDYeHa 3amyTa OTKJIKYeHa
QyHKIYA BKAKYAET WK OTKAKYAeT 3alUMTy OT HECUMMETPHUU TOKOB Harpy3Ku
3HaueHUe Hagnuchb [TosicHeHue
0 15% 3auuTa cpabaThlBaeT MPU HECUMMETPHUU TOKOB Ha 15%
3amuTa
F93 HeCHM 1 25% 3auuTa cpabaThlBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
' 2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJIIOYEeHA 3amyTa OTK/AYEHa
3anuch B NaMATh 3aBOJCKMX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHue Hagnucob ITosicHeHue
0 HeT 3HaueHUs Bcex MOpOTpaMMUpPyeMbIx GYHKIUA He
V3MeHseTcs
F98 3aBOJ,. HAaCTp. Bce NporpaMMUpyeMble byHKIMU IIPUHUMAKOT
3aBO/JICKHE 3HAYEeHHUsI. ITH 3HAUYEHUS] PABHBI:
1 Ja OyHKIUSA 3aBojicKoe OyHKIMA 3aBoJicKoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F20 UHom
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F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F6 3 F26 5 cekx
F7 0 F27 0%
F8 0 F28 100%
F9 0 F29 0
F11 5 cek F30 PHOM
F12 3 cek F31 0
F14 0 F32 154000
F14 0 Fo1 0
F15 0% F92 0
F16 100% F93 0
F17 1 F95 0
F18 1 F99 1
F19 0 F100 3
F99 | RS-485 ajpec OnpepensieT afipec ycTpoictBa B ceTu RS-485, 3Hayenus ot 0 10 247
OnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HayeHue Hapnuce
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/C
3 9600 6uT/cC
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/c
8 76800 6uT/C
9 115200 6uTt/c
F102 KI paza A OmnpenensieT K03GPUIMEHT Iepeaadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢aza B CUTHaJIa C JJaTYMKa TOKa M NOKa3aHHUAMHU TOKa Ha JUCIlJIee B COOTBETCTBYIoIel dase.
F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTE/le OOBIYHO BBICTABJEHO 3HadyeHHe 6ju3koe K 1,00.
JluamazoH 3Hayenui ot 0 1o 2,50

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6siune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIEE JaHHbIE /1J1s1 BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnuce “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunyuHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,

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

1-a crpoka Kog ¢yHKIMM U ee cOKpallleHHOe Ha3BaHHe, HallpUMep,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOeE MOsiICHEHHE

1-5 cTpoka BesimunHa 3a/]al01ero CUrHaua

2-1 CTpoOKa OoTOOpaKaloTC MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHkuuM FO 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.

OToOpakaeMble Ha AUCIJIEe MapaMeTpbl NEPHUOJUYECKH MEHSIIOTCS.

PaboTa
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YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MOKHble HEUCIIPAaBHOCTHU U CIOCOGHI UX YCTPAHEHUsA

Bo3MokHbI€e HEUCIIPAaBHOCTH U CIIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanucek Ha IlossicHeHHne
HHAUKATOpe
Harpy3ska He noJiK/JIl04eHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4YMHaA JencTtBus
Harpy3ska He mnojk/wuYeHa WM | Y6eAUTbCA B NpPaBUJIbHOM
NO/IKJII0YeHA HEBEPHO NOJKJIYEHUH HArPy3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE OBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTBL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Eciu  Tupucrop “sBoHuTtca’ -
YCTPOWUCTBO HEUCIIPABHO
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCcTpoHCTBO He 06HAPYKUBAET HANPSIKEHUE CETU
Bo3moKHas npuYnHa JenicTBUs
Hanpspkenuwe Ha peryasaTtop He | Y6equTbes B MOJKIIYEHUH
. N0/IaHO HanpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOJKJI0YEHUS
C/IMIIKOM HU3KOe HalpsDKeHHe Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEeMbl  yIpaBJeHUs WJU  [POBaJ  CUJIOBOTO  HaNpsKeHUS
JUINTEJBLHOCThIO GoJiee 2-X CeKyH/. JlasibHelIlee MoBeJleHUe peryJsiTopa
Om3 Hanan:;:Zl:Hﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” mocje NHoJayd KOMaHJbI
“Cton”
TemmnepaTypa oxsaxaawuero paguaropa gocruraa 90 C.
Bo3MoxKHasg npu4MHA JencTBus
HeucnpapeH BEHTUJIAATOP | Y6equThcs B HCIPABHOCTH
Ow4 neperpesn! OXJIQXKJeHUs BEHTUJIATOpA
3acopeHbl BEHTHUJIAIIMOHHBIE | [IpouncTUTD BEHTHUJIAIMOHHBIE
YKaJIIO3U KaJII03M OT MbLJIK U Mycopa
PerynsiTop pasMelieH B IJ0XO | Y6eAUTbCs, 4YTO  TeMIepaTypa
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BEHTHJIMPYEMOM HJIN
MecCTe

»KapKOM

OKpYy2Karollero BO3/yXa He
npesbimaer 40 C.  YcTaHOBUTH
peryiatop B JApyroe  MecCTo,

NPUMEHUTh BHEIIHUHU 06/1yB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HET CBA3U MEXAy

[lnatel A2 1 A5 He 06MeHUBaAIOTCA

npO‘{I/ICTI/ITb MEXIIJIaTHbIE

Owb 1aTamul JpyT C APYrOM JAaHHBIMHU pa3beMBI, ec/IM OLIMOKa He hcye3aeT
— OTIPABUTH B PEMOHT
Harpy3ska He mnojk/ouyeHa WM | Y6eAUTHCS B IPABUJIbHOM
NO/IKJII0YeHA HEBEPHO NOJKJIIYEHUH HArPy3KHU
HapymieHue KoHTaKTa [IpoBEpPUTH KOHTAKTHbIE
COeJIJMHEHUS ; IPU HEOOXOJUMOCTH
KOHTaKTHbIE IOBEPXHOCTH
3aYHCTUTh, BUHTOBBIE COEIUHEHUS
owé HECUMMeTpHUs MOJTSHYTh
TOKOB! O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH L1I€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUNbHBIN qucbanaHc | [loMepuTh COMPOTUBIEHUSA
CONPOTHUBJIEHUH HAarpy3Ku Harpy3ox
CunbHBIN ucbasaHc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHss1 HEUCIIPAaBHOCTD OTKJIIOYUTD 3aL[UTY UM OTIPABUTH
B PEMOHT
KopoTkoe 3ambikaHuMe Ha Bbixoie | [Ipo3BOHUTH BBIXO/, peryisaTOpa Ha
perysasaTopa HasiM4re Mex$a3HOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJII0
KopoTkoe CivmkoM  6oJibllIME  MYCKOBBIE | YBeJIMYbTEe BpeMs IIJIABHOTO MYyCKa,
Ow?7 | TOKU YMEHBIIUTE BbIXOJHOE
3aMbiKaHUe!
HanpsDKeHYe, BKIKYUTE PEXUM
OTpaHHUYEeHHUs TOKA
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOJAHOE
OpeBbIIaeT HOMHHAJIBHBIM TOK | HampsiKeHHUE PeryJsTopa;
ow10 Meperpyska peryasiTopa B Te4YeHHe | BKJIYUTD PEXKUM OTPAHUYEHHUS
JUINTEJILHOTO BpEMeHU TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3Kku
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Cucrema ynpaBJieHHs] QUKCHUPYET 3aBeZ,0MO HEBEPHbBIE MMOKA3aHHUS
HanpsDKeHUs Ha JIUCILIee
Bo3mo:KkHasi npuYnHa JenicTBUs
HeBepHasg cxeMa mnNoAK/IOYEHUs | YOEIUTHCS B IPABUIbLHOCTH
Harpy3KH, 06pbIB HAarpy3Ku MNOJK/IYEHUS U OTCYTCTBUSA
06pBIBA HATPY3KH
TpebyeTcsa HacTpoilka mokaszaHud | OTKJAHYUTH 3alUTy PyHKIMel FO5,
HanpsKeHUs MPOU3BECTH MOJCTPOUKY
HeT U3MepeHus
Om13 pPEeryJiMpoBOYHBIMU PE3UCTOPAMHU

UBbIx!

Ha 11ate A6 B COOTBETCTBUH C
nyHkToM 3.18 B)

O6pbIB B U3MEPUTEJbHOH 1eNU

Y6eauThbcs B NOAKJII0O4EHHOM
COCTOSIHMY IIPOBO/IOB, Pa3beMOB
HWKHeH niaThbl A6

Hapyuienue KOHTaKTa
MEXIUIATHBIX Pa3beMOB MEXAY
maatamu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pasbeMax, npu HeO6XO,[LI/IMOCTI/I
IPOYHCTHUTDb
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

Het omn6ok

PeryJsigiTop He BoCHpUHUMaeT kKoMaHAay “PaboTa”

Bo3MmoxHag npuyMHa

JeiicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

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

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

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npyu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTrHaJIa 3d/JdHUA HEe U3BMEHAETCAd UJIK paBHO 0%

Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIW UX HeBEPHOE | MPaBUJIbHOCTh O KJIIOUEHUS

MOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOp MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HaYeHHE QYHKIUU
F2; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK NJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

PerynsaTop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs
INPUCYTCTBYeT U H3MEHSEeTCs, Harpyska IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXeHHWd HET

Bo3MoxHasg npuYnHa

JeiicTBusa

HewncrpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPaBHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

Ha nHauKaTope HeT HAJIMHCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYnHa

JelicTBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/IMuMe HaIpsHKeHUs
220B

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy paboTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, [JaHHble Ha
WH/JIUKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKEM UJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JencTtBus
BcnomoraresibHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COEPXKUT MHOTO NMoMeX; | HalMuyhe ToOMeX U [pPOBaJOB B
nepuoJUuecku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HanpsH>KeHU M.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroi JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy nojavye HampspkeHUs Ha pPeryJsATOp Ha Harpy3ke HpPUCYTCTBYeT
Hanps>KeHue, X0Ts KoMaH1a “Pa6oTa” He M0o/laHa, PeryJAsTOP HAXOAUTCS B

pexxuMme “I'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP
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HemepHoe MOJIK/IIOUeHUe | YoeauTca B MPaBUJIBHOCTH
Harpy3ku NOJKJII0YEHNS HATPY3KHU
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHHYecKoe OOCIY>KMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCsIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHUs peryasTopa

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

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peXXKHUMA PETYJISATOPA.

11 MapkupoBKa peryJAaTopa

11.1 Ha kaxxablil peryJiiTop HaHOCSTCS:
A) Ha3BaHUe peryasaTopa;
B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3a1UTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) roa usrotoBJieHus.
12 YnakoBKa 6/10Ka

12.1 YnakoBKa peryJiaiTopa Ipou3BOJUTCSA B KAPTOHHYIO KOPOOKY U/ iepeBAHHBIN ALIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUe

13.1 PerynsATop XpaHWTb B 3aKpBIThbIX IOMELIEHUSX B KapTOHHBIX KOpPOOKax WJIH
JlepeBSIHHBIX AIMKAX [PU CIeAYIOLUUX YCAOBUSIX:

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

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

Bo3ayx B moMelleHUU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U LeJ0Yel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 PerysnsTop B ynakoBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3yXa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

ZVEL-3-C-ZT oot e e 1 wr.
PYyKOBOZCTBO N0 3KCIIYATALMH ..oovvvreverirerreinrassiessna s 1 wr.
| = T0d 1 (0] o AP P TR 1 wr.
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15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTaldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUU
N0JIb30BaTeJIEM YCJOBUHM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cnayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
COOJIIO/IEHUU T0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIECTBUTD €ro 6eCljiaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE [IeMCTBYIOT:

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

e Ha npepoxpanuTesn.

e B ciyyae peMoHTa M KOMIUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSAX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

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

15.5 B cinydae HE06XOAMMOCTH rapaHTUMHOIO U MOCTTapaHTUMUHOrO PEMOHTA NPOAYKLUHU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/

33



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

IIpuiioxxeHue A CxeMbl NOAK/IIOYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl
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Ta6siuna b1 F'abapuTHbIE U IPUCOEAUHUTEbHbIE pPa3Mephl, MM
Mojesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-3-C-ZT-100 100 174 | 120 | 458 | 415 300 14 BosaTel M8
ZVEL-3-C-ZT-160 160 174 | 120 | 458 | 415 | 300 15 BosTel M8
ZVEL-3-C-ZT-200 200 256 | 200 | 478 | 435 | 330 20 BosTel M8
ZVEL-3-C-ZT-250 250 256 | 200 | 478 | 435 | 330 22 BosTel M8
ZVEL-3-C-ZT-315 315 338 | 280 | 468 | 421 330 27 Boatet M10
ZVEL-3-C-ZT-400 400 338 | 280 | 568 | 521 330 32 Boatet M10
ZVEL-3-C-ZT-500 500 338 | 280 | 568 | 521 330 35 Boatet M10
ZVEL-3- C-ZT -630 630 338 | 280 | 761 | 714 | 330 42 Bosatel M10
ZVEL-3- C-ZT -800 800 338 | 280 | 761 | 714 | 330 43 Bosatel M10
ZVEL-3- C-ZT -1000 1000 505 | 447 | 761 | 714 330 53 Boatet M10
ZVEL-3- C-ZT -1250 1250 620 | 562 | 761 | 714 330 53 Boatet M10
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