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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 ¢ OYHKUUEW cTabuausaunuy, HMeHyeMoro Jasnee mno Tekcry “ZVEL-3-C-N”
“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 pery/isaTopy noJK/Jr4aeTcs 1o cxeMe “3Be3/a” ¢ pabodyeil HeUTpaJiblo.

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-N
KosinuectBo ¢as 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpaBsaeHue pazamu CoBMeCcTHOe
“3Be3/a“ c paboyel HEUTpPaAJbIO

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 yCTpPOHNCTBO.
BHemHuM BU/J peryJsiTopa NnpejcTaB/eH Ha pucyHke 3.1:
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ZVEL-3-100, ZVEL-3-200, ZVEL-3-315,
ZVEL-3-160 ZVEL-3-250 ZVEL-3-400,
ZVEL-3-500

PucyHok 3.1 BHewtnuu Bupg peryasatopa ZVEL

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

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KpPUCTAINYECKUI UHAUKATOP;

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

E) py4ka BCTpOEHHOT0 IEpEMEHHOT0 PE3UCTOPA;

BHyTpM Kopryca pa3MellarTCs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop ox/aKIeHUSs;

B) mJaThl cHCTEMBI yIIpaBJIeHUS;

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

Ha 6okoBo¥ nmaHesn mKada HaX0AUTCH KJieMMa 3a3eMJIEHHUSI.

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

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

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

COeAUHUTEJIbHOI'O XKI'YyTa — 1 MeETp.

3.2 PexuMbl pabOTEL

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

Ta6suna 3.1 PexkuMbl paboThI pery/astTopa

Ha3BaHue pexxuma [TosgcHeHue

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

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

“PaboTa”

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

“ABapusa”

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

“[IporpammupoBaHue”

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

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

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

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Ta6sinna 3.2 3ieMeHThl YIpaBJeHUs U UHAMKAIIMU PeryasTopa

OpraH ynpassieHus uiu | HasanaueHue

MHIUKAIUHU

Csetoguop “Pabora”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

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

HWHAWKATOP

IpOrpaMMHUpyeMbIX YCTABOK

[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHOM MOLIHOCTBIO B PyYHOM pexXuMe

“YupaBsienue”

Tym6sep “PaboTa”

Jlig noauu KoMaH/ bl “PaboTa” B pydyHOM pexxume

KHonka “IlIporp”

1 BXoZla/BbIX0Jja B PEXKUM IPOrpaMMUPOBaHHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

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

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

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnauyeHue
KneMMHuK llenb
KJIEMMbI
XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s mogK/AI04YeHHUsI CeTU
XT2 1 LA 151 coefliHEHUS C HAarpy3Kou
XT2 2 LB 51 coefiHEHUd C HArpy3KoU
XT2 3 LC Jlnsi coefiHEHMS C HArpy3KoH
X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
IepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogauuv adasorosoro curdaza 0..10 B




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

X1 3 lynp s nofavu aHasoroBoro curiaza 0(4)..20 MmA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6wmui aJis aHAJIOTOBOT0 CUTHaJIa YIIpaBJleHUs
X1 6 Ay 1 moa4yy CUrHajia JYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND O061mui
X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpPyeMOro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMOro peJie
X4 5 po
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIM KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTbINA KOHTAKT 3-T0O
NpOrpaMMHUpPYeEMOro peJjie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 HopMasnbHO-3aMKHYTbhIM KOHTAKT 3-I'0 IPOrpaMMUPYEMOTO
pene
X5 1 L Hanps»keHue ynpaBjieHust
X5 2 N HanpsikeHue ynpaBJieHUs

3.5 BrI60p cxeMbl coeiIMHeHUd HAarpy3o0K.

Harpyska nojkstodaeTcs no cxeMme “3Be3zfa” ¢ paboyell HEWTpPaIbl0 B COOTBETCTBHUU CO
CXeMaMH U3 NIPUJIOKEeHHUd A.

[Ipu coegrHeHuu no cxeMe “3Be3/a” ¢ paboyell HEWTPA/IbI0 MaKCUMaJibHble HaNpPSX)KeHUs
Ha Harpy3o4HbIx conpoTuBaeHUsax Ra, Rb, Rc paBHbI dpa3HbIM HanpsrkeHUsAM TpexdasHoH ceTH(
HOMHHaJ/bHO 220 B).

IIpu BbIGOpE Kabesiss U MIUH CJAeAyeT y4eCTh, YTO NPU peryjaupoBaHuM (a3oBbIM
MeTO/J0M, TOK B HelTpa/ild MOXKeT NpeBbIlIaTh TOK B ¢a3ax B 1,7 pa3a. ITo 0coO6eHHOCTb
cxeMbl “3Be3/1a” ¢ paboyel HEUTpaJIbIO.

[ paboThl 1enell BHYTPEHHENW CUHXPOHU3ALMU HEOOXOJUMO MNOAKJIIOUYUTH HYyJIEBOU
NpOBOJA K KOHTakTaM 1 uau 2 paszbeMa X6. MakcuMaJbHOE Ce4YyeHUe IMOAK/II04aeMOoro
npoBoJHUKa - 1,5 KB. MM.

3.6 Boibop crnocoba nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IePEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioKku X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHUEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

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

Takxe komanbl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTepdelicy RS-485, eciu
F1=2.
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3.7 Br160op 3a/1at0111ero CUrHasaa

YnpaBaATb YypOBHEM BBIXOJHOTO HAINpPSXKEHUS peryasaTopa MOXHO MECTHO WU
JUCTAHIIMOHHO. MeCTHO MOXXHO yNIpaBJATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHasia, a HaKaTHUe U yZiep>KkaHue KHOMKHU “<” — yMeHbILaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpPoM. HaxoxjeHHe PUCKU PYYKU MNEepPEMEHHOTO
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMY U MaKCUMaJbHOMY
3HaYeHHUAM 33/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KadyeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpUMEHAThCH:

A) ctanzapTHBIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUS TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npuioxxeHue A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTro CUrHajla OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMM TOKa CUTHaJI 3a/laHus OTOOpaXkaeTcs B aMmIlepax, HanpuMmep [3=28 A, B pexxume
CTabu/IM3allMM HaNpsDKEHUsT — B BoJbTaX, Hampumep, U3=150 B, B pexume cTabuansanuu
MOIIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexkuMe B CTAaOWUIM3AIMU KBaJ[paTa HaNPs»KeHUS —
B BesinurMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

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

3.8 Hcnoab3oBaHUe GQYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBesieHue perysifTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTATEJNbHOTO HaNpsKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TMOBTOPHOro BKJIW4YeHUs F3, ycTraHaBiuBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHb, €C/IM 60Jibllle JIBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaTh4eckoe MOBTOPHOe BKJIYeHHUe 3ampelneHo. Eciau mnposan
Hanps>KeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCS cooblieHue 06 ouMbke. B TakoM MoJIOKEHUU PeryJssiTop 3a6JIOKMPOBAH M Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA pUCYHKe 3.3:
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A

Hanps:xeHuwe ceTw

= T
Komanpa “Pabota”

- T
BeixogHoe HanpsweHwe, F3=0

= T
BrixogHoe HanpAmeHue, F3=1

- T

Pucynok 3.3 [I[pumenenue pyHkuuu F3

3.9 Bri60 HKLIMM IPOrpaMMHUDPYEMBIX peJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHS BbIBeJleHbl KOHTAKThbl Tpex
nporpaMMHUpyeMbIx pejie. B 3aBucumocTH oT 3HayeHu# ¢yukiui F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKLUIO CUTHAIM3aTOpa CJAeAY0LUX COObITUM:

A) Perynstop HaxoAuTcs B pexkuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PaboTa”;

B) Perynsitop HaxoauTcs B pexkuMe “ABapus”.

KoHTaKThl MporpaMMHUpyeMbIX pejie MOTYT KOMMYTHpPoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.10 BriGop mapaMeTpoB MHAWKALIUU
Bbi6op mapameTpoB [Jis UHAMKAIUM Ha JUCIJIee B pab04yeM peXUMe OCYLeCTBJSeTCs

nporpaMmMupoBaHueM QyHKUuK FI9( cM. myHKT 7). B kauecTBe HEOOXOJAMMBIX MapaMeTpPOB
MH/JMKAllM1 MOXXHO BbIOpATh BBIXOJHBIE TOKH, HANps>KEHHUs, MOLIHOCTH WJHA UX KOMOHWHALUU.
[loMmuMo BBIGpPAaHHBIX [AJIs1 MHJAMKALMM NAapaMeTPOB B pabodyeM pexUMe Ha JAUCIJIee TaKkKe
oToOpakaeTcsl TeMIepaTypa pajuaTopa.

3.11 Bri6op crocob6a peryJvupoBaHus

BbIx0o/lHOe HanpsKeHUe peryysaTopa MOXKeT peryJupoBaThCcs ABYMs crioco6aMu: ¢pa3oBbIM
Y MpPOMyCcKOM nepuozioB. bosiee moapo6HO 06a cnocob6a paccMoTpeHbl HHXe. Bbibop crocoba
peryJMpoBaHUs OCYyILeCTBJIsSIeTCA IporpaMMupoBaHueM GyHKIMU F7( cM. yHKT 7).

3.12 ®a30BbIA METO1 PErYJIUPOBaAHUA

BbiXo/lHOe HanpspKeHUe peryJaupyeTrcd 3a Cc4eT UW3MeHEeHHUs BpeMeHM 3aJlepP)KKu
oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBIXOJHOTO HAIpS?)KEHHUs MOKa3aHa Ha PUCYHKe
3.4:

A UH

T3 T3 T3
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PucyHok 3.4 BrixojHoe Hanpsi»keHue py $pa30BOM criocobe peryaupoBaHUs

JlocToMHCTBa MeToa:

A) noaxoAuUT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOW Harpy3ok ( cos ¢ >0,2);

B) noAxoAUT A1l peryJupoBaHus TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHS
SIPKOCTH CBeYeHHd JIaMIl HaKa/IMBaHUS;

B) no3BoJisieT yMEHBUIUTD MYCKOBBIE TOKU;

HepocraTku MeToja:

A) BHOCUT rapMOHHYEeCKHEe UCKAKeHUsI HANIPSKEHUS CeTH;

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

Pa6ounii nuk/a npu ¢pa3zoBoM peryJiMpoBaHUM NPe/CTaB/IeH HUXKe Ha pUCYHKe 3.5:

A Usbix
100%
Max |— — — — — — —
Min |- —  — s s
T
0 =
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% pb— — — — — — —
CwrHan 3agaHws
T
0 =
Komanpa ""Pabota”
T
0 g

PucyHok 3.5 Pabouuii quka npu ¢azoBoM MeTO/le peryMpoBaHUs

[Tocne momayu koMaHAbl “Pa6ota” B TedyeHHe BpeMeHM TIHyCK BBIXOJHOE HaIpshHKeHHeE
IJIABHO YBEJIMYUBAETCS OT MHUHUMAJILHOTO 3HauYeHUs1 Min 10 3aIaHHOTO YPOBHSA. ITOT Y4aCTOK
Ha3bIBaeTCs MJIaBHbIM MycKOM. /lajsiee BbIXOJHOE HAMpsi)KeHUe U3MEHSeTCs B COOTBETCTBUU C
CUTHAJIOM 33JlaHyA B [Uamna3oHe MexJy 3HadeHUdaMU Min v Max, a 3aTeM nocjie Mnojadu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsHKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHWe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOT'0 YPOBHSI ( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Ka 06eCcTOYNBaeTCs.
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3.12.1 [I1aBHBIX NYCK U MJIABHOE BBIKJIKYEHHEe

[IpuMmeHeHUe (YHKLMN MJIAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIT NpPeJoTBPaTUTh
CKAUYKU HaNpsiPKeHUsl CeTH, 00yCJI0BJIEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3kKu, a TaKXkKe
YMEHBbIIUThb MYCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MycKa U BbIKJIOYEHUS 33jlal0TCS 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 kayecTBe peryjMupyeMoro napaMeTrpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO IMapaMeTpa BblOpaHo HampsbkeHue U, To
JeHCTByIOllee 3Ha4YeHWe HalNpsKeHWs Ha Harpyske NpsAMO-NPONOPLUOHAJIBHO CHUTHALY
3aZjaHusA( Ipu YCJOBUM, YTO HaNpPsSHKEHHE CeTH CUHYCOMJAJIbHO, HarpysKa JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJisseMass B Harpyske, HeJWHENHO 3aBUCUT OT
3ajjawolero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa Bbl6paHa MOLIHOCTB P, To
BBIXO/HAsA MOILHOCTb IPU TeX e YCJOBUAX NMPAMO NPONOPLMOHAJIbHA CUTHANY 3aJaHUsA. ITU
3aBUCMMOCTH TpUBeZEeHbl B Tabsule 3.4.

Tab6auua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS ¥ MOILHOCTH peryJsaTopa OT CUrHasa
3a/laHusA

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsi:xenue, U MoiHocTs, P

CUTHAJI
3aganus, | 10 | 20 | 30 {40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 |40 [ 50 | 60 | 70 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 738995100

PBoIX,% | 1 4 19 |16 ]25[36|49 6481|100 |10|20]30)40|50]|60]70]|80]|90]100

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

3.12.3 HM>KHUW ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUU NpeJiesibl peryJIMpoOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHke pabodero uukiaa 3.4. YcTaHOBKAa 3THUX 3HAaYe€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JIManasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO mapameTpa. Ecuawu
YCTAaHOBUTb 3HayeHWe JJis HWXKHero npegena paBHbiM 0%, a jaus BepxHero - 100%, To
pery/jiMpoBaHue OyZeT peajU30BaHO BO BCEM JUana3oHe - OT HyJs [0 IOJHOrO CEeTEeBOro
HaNpsHKEHUS.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3a/laHre 3HaYEeHU W HI)KHETO U BEPXHET0 NpeJiesIOB PeryJIupoBaHus Jijisi $a30BOro MeTo/ja
OCylIeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.12.4 PexX¥M OorpaHvYeHuUsd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwpllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 3aJaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OTpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTbhiBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M TMeperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHUeM ycTaBku F17, a BeJlM4MHA MaKCMMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).

3.12.5 PexxuM cTabuan3aluy TOKA
PerynsiTop MoXKeT pa6oTaTh B peXuMe CTabWIU3allMM TOKa, B KOTOPOM CHCTeEMa
yIpaBJieHHUs] aBTOMaTUYeCKH HM3MEHSIeT YINpaBJisiioliiee BO3JEHWCTBHE HA THUPUCTOPbl TaKUM
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06pa3oM, 4TOObI MOJAEP!KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
TOKa — 2% OT HOMHHAJIbHOTO TOKAa PEryJsTopa, BpeMs CTaOWJIM3alMK NPU CKauKe HarpyskKu
WM ceTeBOro HampspkeHUs Ha 10 % - 2.3cek. CurHaza 3ajjaHus oTobpakaeTcsl B aMIlepax,
HanpuMep [3 = 27 A. OyHKIUSA BKIKOYAETCH U OTK/IOYAETCS IPOrpaMMUpOBaHueM ycTaBku F17,
a BeJIMUMHA MMHUMAaJIbHOTO M MaKCUMaJIbHOT'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.12.6 PexkyM cTabuIM3aluy HaNpsHKEHUs
PerysnsTop MoXeT paboTaTh B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJfloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
o6pa3oM, 4TOObI MOAJEpP>KUBATh HaNpsh>KEHHE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
cTabuav3anyu HanpskeHus — 2% OT HOMUHA/IbHOTO HaNps>KeHUs CeTH, BpeMsl CTabuIu3aLuu
IpU CKayKe HAarpyskud WJIMU ceTeBoro HampsbkeHusa Ha 10 % - 2.3cek. CurHan 3agaHufd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd U OTKJ/IOYAETCS
nporpaMMuMpoBaHueM yctaBkdn F17, a BeJMYMHAa MHHMMaJbHOTO Y MaKCHUMaJbHOTO
HanpspKeHU# 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.12.7 PexXuM orpaHU4YeHUud MOLIHOCTHU

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

3.12.8 PexyM cTabUJIM3aLUU MOIIHOCTHU

Perysatop MoxeT paboTaTb B peXMMe CTaOM/IM3allMM MOILHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, 4YTOObl NOAJEpPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTH
CTabuIN3al M1 MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpPa, BpeMs CTabu/IM3aLuu
IpU CKayKe Harpyskud WM ceTeBoro HampsbkeHus Ha 10 % - 2.3cek. CurHan 3ajaHusd
oTobOpaXkaeTcsl B KMJIoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKIMSA BKJIIOYAETCI U OTK/IIOYAETCS
NporpaMMUpoBaHueM ycTaBky F17, a BeJiMYMHA MMUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3ajaetcd yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.12.9 PexyM cTabuJM3alMU KBaipaTa HallpsKeHUs

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

3.13 YcTaHOBKA CKOPOCTHU OTPaHUYEHUS U CTAOUIU3ALUUN

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

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

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

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

3.14 MeToz nponycka NepruoJioB
MoiHoCTb, BbljiesisieMasi B Harpy3kKe, peryJiMpyeTcsl 3a cCieT U3MeHEeHHUs 4ucJia MePUo0B

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

T
L

Linkn 1

PucyHok 3.6 BeixoZjHOe HanpsiKeHHe NP peryJIMpoBaHUM METO/I0M IIPOIyCKa eprUo/0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHHUYECKHE UCKAXKEHUSI B CETh;

B) HeT nmoTpebJieHUs peaKTHBHOM MOILIHOCTH, cOS ¢ = 1 ( IpyM aKTUBHOM XapakTepe
HarpyskHu).

HepocraTku MeToja:

A) He NOJXOAWUT [ peryJMpOBaHUsA TeMIepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHS IPKOCTH CBEYEHH s JIaMI HaKa/IMBaHUS;

B) He pekoMeHyeTcsl IPUMEHSATD AJ151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEHUs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( pynkep-apdekT);

[) npu ompejesieHHbIX YCIOBHUAX B CeTH BO3MOXHO IOSIBJIEeHHME CyOrapMOHWYeCKUX
cocTaBJsAOIIMX( YaCTOThI KOTOPbIX MeHbIe 50 I'n).
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HpI/I HCIIOJIb30BAHWHU 3TOro MeTOoJa MOIHOCTL, BblAeJideéMad B HArpy3ke, NpAMO-
INponopuuoHa/JibHa B€JINYNHE CUTHaJia 3aidaHUA.

Pabounii [UKJ/ IpeACcTaBJeH HUXKe Ha pUCyHKe 3.7:
A PBbix
100%

Max

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

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

[Tocne mogayu KoMaHAbl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOILIHOCTb, BblZeJisieMasi B Harpy3ke, U3MeHsIeTCd B COOTBETCTBUM C CUTHAJIOM 3aJjaHUs B
JAvanas3oHe MexJy 3HayeHudaMu Min u Max.

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

3.14.1 YcTaHOBKA BpeMeHU [IMKJ/IA PeryJIUpPOBaHUd
BpeMs 1nuk/a peryJMmpoBaHUsi MOKHO YCTAaHOBUTb NPOrpaMMHO B npejesax oT 1 go 25
CEeKyH/i MyTeM nporpaMMupoBaHueM GyHKIUU F26( cM. IyHKT 7)

3.14.2 HuwxHue ¥ BepxXHUe NpeJeJbl peryJupoBaHud
HuxHUM 1 BepxHUU Mpejesbl peryJMpoBaHUsAA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHKe pabodero nukJga 3.6. 3ajjaHuMe 3HAUYeHUW HIDKHEro U BepxHero ImpejesoB
peryJiMpoBaHusl MpPU PEryJHpOBaHUM METOJOM MpPOINyCKa MEepPHOJO0B OCYLIECTBJSETCS
nporpaMmMmupoBaHueM ¢yHkuui F27 u F28 ( cm. nyHKT 7).

JIMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.
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3.14.3 PexXuM orpaHyUYeHUd MOLHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObl BBIXOJHAs MOIIHOCTb B Harpyske He IpeBbICMJA 33JlaHHOe 3Ha4yeHMHe..
@dyHKIMA BK/IOYAETCS MyTeM NpUcBoeHUs (yHKUUM F17 3HayeHus paBHOro 5, a BeJIMYMHA
MaKCUMaJIbHOU MOIIHOCTH 3a/iaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.14.4 PexxyM cTabUIM3allMKA MOLIHOCTH

Peryasitop MoxeT paboTaTh B peXMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJsdlolilee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4YTOOBI MOAAEP>KUBAThb MOUIHOCTb B Harpy3ke Ha 3aJlJaHHOM ypoBHe. TOYHOCTH
CTabUIM3al MU MOLHOCTHU — 4% OT HOMUHA/JIbHOW MOLHOCTH PEryJsTOpa, BpeMs CTabUIM3aL U
IpU CKauKe ceTeBOro HampspkeHus Ha 10 % - 2.3 cek. CurHan 3afaHud OTOOpaXkaeTcsd B
KWJIoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHK1Ma BK/IOYaeTCs MyTeM NpucBoeHus GyHKIUU F17
3HaYeHHS pPaBHOTO 6, a BeJIMYMHA MHUHHMaJbHOM W MaKCHMMaJIbHOM MOULIHOCTEW 3aJaeTcs
yctaBkaMu F29 u F30 ( cMm. nyHKT 7).

3.15 Bbi60p THIA HArPY30K

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

[Ipu Bbi60Ope F8=1( akTUBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢pa3oBoM cnocobe ynpasieHusi( F7=0) perysnartop caBuraet UMNyJibCbl yIpaBJaeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Iiepexo/ia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpejieJIeHHbIM 06pa3oM, YTOObl ONTUMHU3WPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
N0/ KJIIDYEHHUU HArpy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XO[y, 3JIeEKTPOABUraTeNU U T.N. Ec/Iu ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 OOGMOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3aToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpU peryJupoBaHUM MponyckoM mepuosoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS HAarpy3kud 4yepes
TpaHcdopmaTtop. B 3ToM ciyyae npu F8=1 perysnatop cHavaJja NJIaBHO B TeYeHHe CEKYH/bl
yBeJMUUBAET HANpPSDHKEHUE OT HyJs [0 IOJHOrO CEeTEBOro, IOoCJe Yero yke COOGCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPOINYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCcOpPMATOpPa, BCIJIECKA CETEBOTO HANpsKeHUs,
CpabaTbIBaHUSA 3aIIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.16 3anuchb B 1aMATb 3aBOJCKUX HACTPOEK.

Perynsatop uMmeet cneyuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOM 3Ha4eHMs paBHOro 1, Bce MoJsib30BaTeJbCKHE YCTAaHOBKU CTHUPAIOTCH, @ HA UX MeCTO
3aMUChIBAIOTCS 3aBO/ICKUE 3HAYeHUS] GYHKLIUH.

3.17 3a1uThl
B perysisiTope peasin3oBaHbI CjeAyl0Le BU/bI 3aLUT:

A) 3amuTa OT KOPOTKOT'0 3aMbIKaHUS PeryJisTopa siBJseTcs 3JIeKTPOHHOM. JJIeKTpPOHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKM MUKPOIPOL,ECCOPOM CUTHAIOB, NOCTYMAL[AX
OT JaTYMKOB TOKa. [Ipy npeBhIlIeHUM MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoUCXOUT CHATHE
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YOPaBJSOUMX HWMIYJbCOB C THPUCTOPOB, a HA JHCIJIee OTOOpPaXKaeTCsl COOTBETCTBYIOIEe
COOOIIeHHE.

B) 3amMTa OT 1neperpy3kd THPUCTOPOB TMpeJiHA3HAuYeHa /sl COXpaHEHUs
pPaboTOCOCOOHOCTH THUPUCTOPOB NpPU [JUTEJbHON IMeperpy3ke TOKOM, IpeBbIIIAIEM
HOMMHa/IbHOE 3HAaueHHe TOoKa pery/sTopa. MUKpompoleccop HenpepblBHO HU3MepsieT TOKH
Harpy3Ky U HaKalJIMBAeT 3HaYeHHe BPpeMsI-TOKOBOI'0 MHTerpaja U CPaBHHUBAET €ro C YCTABKOH,
IpU MPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPABJEHUsI C TAPUCTOPOB U OTOOpaKaeT Ha
Jucnee coobluieHue. PaboTa perysissiTopa 6JI0KMpyeTcs Ha 3 MUHYTBI, 10CJIe Yero OH NepexoiuT
pexxuM “'oToBHOCTB” ecsiv moAaHa komanza “Cron”.

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

B) 3amwuTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JlaTYUKOM, KOTOpPbIA HeNpepbIBHO ONpallMBaeTcs MHUKpolpoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 90 C. Ilocne cpabaTbhiBaHMsS 3aluMThl paboTa peryasTopa
OJIOKUpPYeTCs [0 OXJaKJAeHUs paauaTopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKTCS
BEHTUJIATOPbl OXJAXKAEHUSI U PErysaTop nepexoAuT pexuM ‘[oTOBHOCTB”, ecau MoJjaHa
koMmaHga “Cromn”.

[) 3amiMTa OT HECHUMMETPUMU BbIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITb BKJIOYEHA WU OTKJIIHYEHa MyTeM NporpaMMupoBaHus ¢yHkuuu FI93( cm. myHKT 7).
3aniuTa cpabaThIBaeT MPU BHITTOJHEHUH CIEAYIOIIUX YCIOBUH:

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

- OZIMH WY 60Jiee TOKOB HAarpy3KH oTJHU4YaeTcs oT Icp 6osee yeMm Ha 15%, 25%, 35% uiau
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU F93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 00yC/IOBJIeHA OBPEXKAEHUSAMU B Harpy3Ke,
HanpuMmep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX MPOBOAOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3Ku U TEeCTUPOBAHHE THPUCTOPOB HAa BHYTpPeHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSETCS CHCTEMOM ympaBJjieHUsI B pexrMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA MU OTKJII0UYeHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISETCSA 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CAydae OTCYTCTBHUS OJHOU WM HECKOJbKUX $a3 WM B Cjlydae X
“cniunanuga”. 3alyMTa MOXET ObITh BKJIIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHPOBAHUSA
¢yukiuu FO92( cMm. nyHKT 7).

2K) 3zamura oT BHyTpeHHel HeucnpaBHOcTH “Om5 HeT cBaA3u Mexay mnatamu’
duKcupyeTcs NIpU OTCYTCTBUU OOMeHa JAaHHBIMU MeXJy IjaTaMu. [[py BO3BHUKHOBEHUU 3TOHU
aBapuH YCTPOUCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3aU[MTa OT HEUCIPABHOCTH L€ U3MepeHHUs] HaNpsi?KeHHUsI CpabaThIBaeT, eC/IM CUCTEMA
yIpaBJieHUs U3MepsieT 3aBe/JOMO HeBepHbIe 3HaUYeHHUs BbIXOJHOT0 HaNpsi>KeHUs1. 3al{UTa MOXKeT
ObITh OTKJII0YeHa QyHKIMel FO5( cMm. myHKT 7).

3.18 HacTpouiku

B perysisiTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlna usMeHeHHe nopora cpabaTbIBaHHUS 3alIUThl OT KOPOTKOI'0 3aMbIKaHUsI B BepXHel
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxaminepa J1-]J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
NpeANpUSTUH U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK peryJ/stopa. B jileBoM BepXHEM YIJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBAThb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HaNpshKeHUe onpejeisieT
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TOK cpabaTbiBaHUs 3aliuThl o K3. BesnurnHa Toka cpabaTbiBaHUS NPSIMO-MPONOPLMOHAIBHO
HaNpsPKeHUI0 3TOM  ycTaBKU. [Ipd  HEOOXOJUMOCTH  YBEJHWYUTb UYYBCTBUTEJNBHOCTh
cpabaTbIBaHUs HYXXHO 3TO HampshkeHHe YMeHbIIWTb, [Js 3arpyobJsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IpyHuMas pelieHHe O HEOOXOJUMOCTH M3MEHEHHUs] HACTPOWKM 3alUTHI OT KOPOTKOTO
3aMbIKaHUs, c/le/lyeT NIPUHUMATh BO BHUMaHUE:

- ecqiM JpKaMmIlep CHAT, HA OJHO M3 MNoJioKeHUM J1-]J5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- ObIBaeT cUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
W3MepeHHOM KJielllaMH, MeHblleM 4YeM [H. 3TO He 006s3aTeJbHO T'OBOPUT O HeNpaBUJbHOU
3aBOJICKOM HacCTpoWKe 3al[dThl, MOTOMY YTO 3al[dTa CpabaTbIBaeT IO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHCTBYWOIEMY. ITO yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HaYeHHe TokKa( muk-pakTop). [lonbITKa 3arpyorUTh UM MOJHOCTbIO OTK/IIOYUTh
3amuTy oT K3 MoXeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe IpeJe/lbHOE 3HAaYeHWe MIHOBEHHOrO TOKa, a 3aBO/CKasl HAaCTpOMKa Kak pas
npejycMaTpUBaeT cpabaThiBaHUE 3AIUTHI AJis HeIPeBbIIIEHHUs 3TOTO MpeebHO-A0yYCTUMOTO0
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCIJIaTHOM rapaHTUHHOM
00CY>KUBaHUU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciu Tok, usMepeHHbI GaKTUYECKH, PACXOAUTCS C
JI@aHHBIMH, 0TOOpa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO NIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
cayxaT ¢yHknuu F102 "kl ¢asa A”, F103 "kI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHus Toka Ha
JIACILJIee U3MEHSI0TCS PSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHUI0 3TUX KO3 PUIMEHTOB.

[IpyHKUMasn pelleHUe O NMOACTPOMKe MMOKAa3aHUM TOKa, clefyeT UMeTb B BUAY CJefyloliue
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYYBCTBUTEJBHOCTH W
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJjAaTopa, NOKa3aHUA
JlaTYNKOB TOKAa MOIYT ObITb HEJOCTOBEPHBI WJM BOOOILE HyJIeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble UW3MepATh
CpelHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO NP CUHYCOWJAJbHOM TOKe, a INPHU HECHUHYCOUJAJbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpelHoCTb u3MepeHus Ao 50%. PexkomeHzayeTcs MCNoJb30BaTh KJ/elLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO NIPOU3BOJUTH IIPU TOKE paBHOM 60-
80% OoT HOMHMHAJIBHOTO TOKa PEryJfaTopa;

- OTKJIOHEHME N0Ka3aHUU OT JAeWCTBUTENbHbIX 60osiee ueM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJINYUM BHYTPEHHUX IOBPEX/JeHUH, BO3MOXXHO, TpebyeTCs peMOHT;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpy3kd HJM KOPOTKOrO 3aMblKaHUsl - JIMOO CJMUIKOM 4YacToe U HeOoOOCHOBAaHHOe
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIMUIIKOM MeJiJIeHHOe cpabaTbiBaHUs. B ciayvae
BbIXOZIJa U3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWUKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
00CTY>KUBaHUU.

[Ipy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJupyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJu ynpaBJleHu .
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B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcCIJiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
miata A6( camast HUKHASA). C JIeBOW CTOPOHBI IJIaThl €CTh PeryJUpoBoYHbie pe3ucTopbl R13,
R14, R15 oTBeuatoiue 3a ycTaHOBKY HyJis o ¢pa3am A, B u C. C npaBoil CTOPOHBI — Pe3UCTOPDI
R7, R8, R9( cooTBeTcTByOT Paszam A, B u C) macuitabupywouive ko3dpPuiMeHT nepesadiu OT
M3MepPHUTEeJbHOU MJIAThl K NOKa3aHUAM JUcIiesl. Pe3ucTopbl MOTYT ObITh TPYAHO AOCTYIHBI U3-
3a Kr'yTa MNPOBO/IOB.

151 moACTPOMKY NMOKa3aHUM Ha JUCIJiee HE06X0UMO OTKJIKYUTD 3alUTy pyHKLMel FIO5,
nojaTh KoMmaHAy “Pa6oTa”, BbICTAaBUB HyJieBoe 3aZaHue. 3adpuKcUpoBaTh KHomkou ~@”
VHTEPECYIOIIYI0 BEJIMUYUHY Ha JUCIJee. YOeAUThCS, YTO Ha MOJK/IIYEHHON Harpyske HyJieBoe
HanpshKeHUe U JoOUThCS MOKa3aHUM HYJsl Ha JUcIliee TOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasee noJHATH BbIXOAHOe HanpsikeHUe 10 60-80% oT MakcMMaJIbHOTO U pe3ucTopoM R7-
R9 oTperyiupoBaTh NOKa3aHUS Ha JuUcIljiee, JOOUBIIMCH COBIMAJEHUS C JAeHCTBUTEJIbHBIM
3HayeHUeM. HM3MepsATb HanpspkeHHe HeOoO6XO0JAUMO MNpUOOpoM, 006J1aJaloUIUM CIOCOOHOCTHIO
U3MepAaTh cpeAHekBajapaTHyHoe 3HaueHUue(TRUE RMS). Ilocsne 3aBepiieHHUsI HACTPOUKHU
peKOMeH/IyeTcsl BKIIUUTD 3auTy pyHkiuei FO5.

3.19 Ynpassienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosdyaHuto
3Ta mJjaTa He UJEeT B KOMILJIEKTe MOoCTaBKU. Ee He06X04UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu mnepBOoHaua/lbHOM MOCTaBKe IJlaTa He Oblla 3aKas3aH, TO €€ MOXHO [JOKYIHUTb
OT/IEJIbHO.

Jns ynpasisieHus no uHtepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTD 3HaYEHHUeE a/ipeca YCTpoucTBa B MHGOpMAIMOHHOM ceTH pyHKIMelr F99;

B) YcTaHOBUTB 3HaUeHHe CKOPOCTHU Nlepefiady JaHHbIX pyHKknueit F100;

B) [Ipu HE06XOJUMOCTH MoAAaBaTh KoMaHAy "PaboTa” ¥ M3MeHAThb 3HAYEeHHE 3a/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHuss O¢yHkuul F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEISA.

4. Tpe6oBaHMs 6€30NIACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “IIpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMU 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCAd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOXOAUMO OTKJ/IYUTD PETYJATOP U NOJK/II04YaeMble yCTPOKUCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZlaHue BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJSATOPAa B arpeCcCUBHBIX Cpejax C Coep:KaHHeM B
aTMocdepe KUCJIOT, Liei0uel, Maces U T. 1.

4.4 TlopxkarodyeHUe, peryJMpoBKa UM TexXHUYeCKOe OOCIYKHBaHHe pPeryssTopa JAOJDKHBI

IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIelMaJIMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUus «[IpaBHUJ TeXHUYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK INOTpebuTeseld» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 Jlns 3a1UThI 06CAy>KHMBAIOILET0 IIepCOHAsIa PEryAsTOP JOJXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCIOJb30BaH KAaK Pa3beJUHUTEJb I[eNU UJIH U30JHpYlolee
YCTPOUCTBO.

4.8 Eciy ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONAaCHOCTb JJIA
IlepcoHaJsia UJiu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXOAY.

4.10 Pabora peryssaTopa CONpOBOXKJAeTCs BbljeseHHeM Temsa. /[l nmpeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa He06X04MMO:

A) ycTaHaBIMBaTh PeryJasaTOpP Ha HETOPIOYYIO NOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaThb PETyJATOP B IJIOXO BEHTUJIMPYEMBIX MeCTax U MeCTax C
BBICOKOU TeMIEepPaTypOr OKPYKalolllel cpeibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

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

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

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

5.4 L[erm AJid 1ogadru CUTHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH ITapaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0r'o CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYUuTb HX Ha[EeXHbIM KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcsd WX KOHIbl THIATeJbHO 3a4YUCTUTh U
00JIyAUTH UJIK ONPEeCccoBaTh B CTAaHTAPTHble HAKOHEYHHWKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TOMEXH.

5.5 IlogkioyeHrve BHEUIHUX LeNed K YCTPOWCTBY  NPOU3BOJAUTCA IO CXeMaw,
npuBeseHHbIM B [IpuioxxeHuu A.
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5.6 [lpu BbINOJIHEHMU MOHTAXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBOoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOlIME IeUCTBUS:

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TECTOBOW HAarpy3KU peKOMeHAyeTcCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO C/ieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HenpaBUJbHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS] BHEIIHUX LieNell MUTAHUS W yNpaBJeHus,
3a3eMJIEHHS, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXO/E;

B) mnopaTh HampsiKeHUe Ha PeryJsiTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
KOpIyca J0/KHbI KPaTKOBPEMEHHO 3aropeThCsl ¥ MOTACHYTh, Ha AucIjiee B TeueHHe 10 ceKyH/
JIOJDKHA OTOOPa3UThCA HAAIKCh TEKYIeH MOJeNU PeryysiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUTHaJsia 3ajaHusi( HanmpsKeHUs WM MOIHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pEryJsATOp HMeeT HACTPOMKU: IMojadya KomaHJbl “PaboTra”
OCYI[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOU MaHeJH, BbIXOJHOE HaNpsiXKEHUE PEryJIUPYeTCs
$a30BbIM METO/IOM, CHTHAJ 33/laHUs MOJAETCS BCTPOEHHBIM MEpPeMEHHBIM PE3UCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHHe “Bka” W NpOKpyTUTE pPYy4YKy IepeMeHHOTro
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
HO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHUs) U3MEHSETCS HalpsbKeHWe B mpejiesiax OT
HYJISI 10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.

7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMypoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYILIECTBJSETCI B PeXUME
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”
7.2 Be160p pyHKIUH.
Haxkumasi kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT

OZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.
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BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXXKMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKylllee 3HaueHre QYyHKIMH, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jis1 Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUs1 QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylLled PYHKIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe UHJUKATOpPa UCYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKIUUHU, [JIsT Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmupyeMblie GYHKIIMU peryJissTopa epedyucseHbl B Tabaule 7.1.

Tab6siuna 7.1 [IporpaMmupyeMbie GYHKLUU

dyH- Haanuce Ha OnucaHue
Kiysi | HMHAMKaTOpe
dyukiuu F1-F8 aABas110TCA 061IMMM AJ151 BCEX PEXXHMOB
Onpenensier cnoco6 ynpaBjeHUs: KoMaHJa “‘Pabora” mnopaeTca MeCcTHO WU
JIUCTAHIIUOHHO
3HavyeHUe Hagnucek IlosicHeHue
F1 Croco6 yp 0 S Komanga “PaboTa” moaeTcs nepeBoioM PyKOSITKU
y P TyMOJiepa “PaboTa” B mosiokeHue “Bka”
1 MCTAHIHOHHO Komanja “PaboTa” nojjaeTcss nyTeM 3aMbIKaHUs KJIEMM
6 1 7 k1eMMHoOU KoJiofiku X1 nJiaThl ynpaBJieHUs
2 modbus Komania “Pa6oTa” nmojmaercs no uHtepdeiicy RS-485
OnpejesisieT cUrHaJl yopaBJieHUsI BBIXOAHBIM HaNpsiKeHHUEeM
3HavyeHUe Haganucek IlosicHeHue
CurhHaJs 3aJlaHusI U3MEHsAeTCs HaXKaTheM KHOIIOK “>" u
ll<"
0 KHOIIKH aon
HaxkaTue “>” yBenuYMBaeT BbIXOJHOE HANPSKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshKeHUE
CurHan 3aJlaHusi UW3MEHSIETC TOBOPOTOM PYYKH
MepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMIEeBOM
F2 CUTHAJ ymp. 1 BCTP.pe3UCTOP MaHesu. [Tonoxenue “Mun” COOTBETCTBYET
MHUHHUMaJIbHOH BeJMYMHE 3aJaHus, MmojaokeHue “Makc”
- MAaKCMMaJIbHOU BeJIMUMHE 33/IaHUSI.
9 0.10 B CurHaJs 3aJlaHus MOJIaeTCd BHEUIHUM HanpsbkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3aJlaHus oJlaeTcsi TOKOM ynpaBJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpaBJjeHus 4-20 MA
5 BHELL DE3UCTO CurHan 3afaHud TMOJAeTCAd BHEUIHUM IepeMeHHbIM
P p pPE3UCTOPOM. PekomeHiyeMoe 3HaueHHe
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CONPOTUBJIEHUs 3TOr0 pe3uctopa 1..10 kOm

6 modbus CurnaJi 3a/lanus nojiaetcs no uHtepdericy RS-485
OnpejiesiieT MOBeJleHHE PETYJIATOPA TMOC/Ae MPONAKU HANpPSPKeHUs CUJIOBOW CeTU WJIU
BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexkuMe “PadoTa”
3HavyeHUe Hagnuch IlosicHeHue
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWEe CKAayKoM BO3BpallaeTcsd Ha
0 BKJIDUEHO NpeXHUU yPOBEHb.
Eciv mpoBan HampspkeHus Aawicsd Oosiee 2 cek -
F3 aBT.BKJI IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HAIpsHKEHWE CKAayKoOM BO3BpalllaeTcsd Ha
NpEeXHUH yPOBEHD.
1 OTKJIIOYEHO Eciv mnpoBas HanpspkeHUsl JJWJica Gosiee 2 CeK -
ABTOMATHYECKUH Iepe3anycKk He MPOUCXOJUT; UYTOObI
nepedTH B pexxuM “Pab6oTa” HYXHO NOAAaTb KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”
OnpejiesisieT ycaoBUe cpabaThiBaHUs 1-ro MporpaMMHUPYyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTHBHO BO BCeX PEXXHUMaxX paboThI
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
1 curHaa 'OTOB
F4 1-e pene “T'oToBHOCTB”
) curnat PABOTA CpabaTbiBaHUe peJie MPOUCXOIUT MPH IMePEX0/ie B PEKUM
“Pabora”
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
3 curHaa ABAPUA | ., p ” p p A p pexoae s p
ABapusi
OnpejiesisieT yca0BUe CpabaThIBaHUS 2-T0 MPOTPaMMUPYEMOTO peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTHBHO BO BCEX PEXXKHUMaxX paboThI
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
1 curHaa 'OTOB
F5 2-e pene “T'oToBHOCTB”
) curnat PABOTA CpabaTbiBaHUe peJie MPOUCXO/IUT MPH MePeXo/ie B PEXKUM
“Pabora”
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
3 curHaa ABAPUA | ., p ” p p a p pexoae B p
ABapus
OnpejensieT ycaoBUe cpabaTbIiBaHUs 3-r0 IPOrPaMMHUPYEMOTO peJie
3HayeHHe Hagnuchb [TosicheHue
0 OTKJIIOYEHO PeJie HEaKTHBHO BO BCEX PEXXKHUMaX paboThI
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEXKUM
1 curHaa 'OTOB
F6 3-e pesne “T'oToBHOCTB”
2 cenrtas PAEOTA CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
“Pabora”
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePeXo/ie B PEKUM
3 curuan ABAPUs | /P33T peJIe NPOUCXOAHT TpH NEPEX0Ae B p
ABapus
OnpejesisieT METO/| PEryJIMPOBAHUS BBIXOAHOTO HANPSIKEHUSI
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. " =
0 ¢da3oBbIA ®a30BbIN METO/I PErYJINPOBAHUS
1 np.nepuos, MeTo/1 peryJiupoBaHusl MPONYCKOM MEPUOJI0B
3a/laeTcs XapaKTep HAarpy3KH — aKTUBHAs WJIM AaKTUBHO-UH/IYKTHUBHAs.
3HavyeHUe Hagnuch IlosicHeHue
F8 Harpyska 0 aKTHUBHas AkTuBHas Harpyska( cos du >0,9)
1 AKTUBHO-WH/I. | aKTUBHO-WH/IYKTHBHas. PekomeH/yeTcs WCIOJIb30BaTh

JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBom ymnpaBieHUU(

F7=0) wu pna  Harpy3kd, NOAK/JIWYEHHOH dYepes
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TpaHchopMaTop, 0OpH yOpaBJeHUHU MPOMYyCKOM
nepuogos( F7=1)
3a/laeT napaMeTpsbl [J1s1 MHAUKALMU B paboyeM pexxuMe
0 LLUP WHuKanus TOKOB, HANPSKEHUW U MOIITHOCTEN 1o dpa3am
1 LU WHauKanus TOKOB M HANIPsXKeHUH 1o ¢paszam
F9 2 I,P WHauKanus TOKOB M MOIIHOCTeM no ¢aszam
MHAHKANMA 3 U, P WHuKkalusi Hanpsi>keHU ¥ MollfHOCTel 1o ¢aszam
4 I Wuukanus TOKoB 1o ¢paszam
5 U WHuKanusa HanpsihKeHUH o pasam
6 P WHauKanus MOUHOCTEHN 1Mo ¢pasam
dyukuuu F11-F24 peiicTBy1OT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)
BpeMs m/iaBHOrO BbIXOJA HAMpsiPKeHWS Ha 33aJlaHHbIM ypoBeHb. JlMama3oH 3HauyeHUH
F11 IJIaBH. yCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsa nJIaBHOTO CHHMKEHUs HaNpsHXeHWsA [0 MHUHHMaJbHOrO 3HadeHHA. /Jluama3oH
F12 IIJIABH. BBIKJIL. N
3HaYeHUH ¢yHKIuu oT 0 1o 25 cek c marom 0,1 cek
OnpenesisieT 3aKOH MU3MEHEHUST BBIXOJAHBIX HAaNpPs>KeHUs] U MOIIHOCTU B 3aBUCHMOCTHU OT
yOpaBJsSIOIIEero curHana(mpu ycjJOBHM, 4YTO HaNpshkeHUWe CeTH CUHYCOUJAJbHO, a
Harpyska JINHelHa)
3HavyeHue Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BeixolHOe HamnpsiKeHUWe TMpsAMO NPONOPLUOHATBHO
CUTHaJy yOpaBJieHUs
1 p BbIXo/iHasi MOIHOCTb MPSIMO MPONOPI[MOHAJBHO CUTHALY
ynpaBJieHUs
MwuHHUMa/bHOE 3HAaYeHUe CUTHaja 3a/jaHus B %. /luana3od 3HavyeHu#d ¢pyHkuuu ot 0% 1o
F15 | HmwKH.IIpemen
100%, Ho He 6oJiee 3HaYeHUs GyHKIUU F16. JluckpeTHocTh 0,1%
MakcvMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. JluanasoH 3HaueHuit ¢yHkuuu ot 0% g0
F16 BepX. Ipeje
100%, HO He MeHee 3Ha4YeHus pyHkuMM F15. luckpetHocTb 0,1%
YnpaBJsieHHe TOKOM Harpy3ku. PyHKIUA BKAKYAET MU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKA WJIK CTAOW/IM3alUU TOKa.
3HaueHUe Hagnucob [TosicHeHuUe
0 OTKJL Pe>xuMbl OrpaHUYeHHUs UK CTaOUIM3aIMU OTKIYEHbI
1 orpaHuyeHue |l | BkiroueH pexuM orpaHU4eHHUs TOKA
F17 2 Crabusnzanus | | BkioueH pexXuM CTabU/IM3al MU TOKA
peHM 3 Orpanuyenue U | BkJyo4YeH pexxUM OTpaHUYEHUs HApsHKeHUs
4 Ctrabusauzanusa U | BkIoueH pexXuM cTabuar3aliu HalpshKeHUsI
5 orpaHuyeHue P | BkiiloueH pexxuM orpaHUYeHus MOIHOCTH
6 Crabunuzanus P | BkitoyeH pexuM CTabUJIN3allud MOLHOCTH
Crabuiuszanus | BriloueH pexxuM CTabU/IM3alUY KBaipaTa HapshKeHUs
7
U*u
QyHKIMS onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6U/IM3alMU UJIU OTPaHUYEeHUs
0 MepsieHHas MeyieHHas cTabu/M3alys, BbICOKAasi TOUYHOCTh
F18 | crabunnsamus 1 cpefiHss CpenHss crabuausalys, Cpe/iHsisi TOUHOCTh
2 6pIcTpast BricTpasi cTabu/n3anus, HU3Kas TOYHOCTh
3 rH6Kas BricTpasgs mnpu OGOJIBIIMX OTKJOHEHHUSX OT YCTaBKH,
MeJlJIeHHasl IPU MaJIbIX OTKJIOHEHHUSIX
OmpenesisieT MHUHUMaJbHOE 3HAuYeHHE HaNpsSDKEHUsT Ha Harpyske B pexXume
F19 H.npefen U | cTabuiu3anuyd HanpskeHus. 3HavyeHHe OQYHKIUMKA He MOXET IMpPEBBICUTh 3HAYeHUeE
dyuknuu F20
OnpenenisieT MakCUMaJIbHOE 3HaYEeHUE HAaPSHKEHUS Ha Harpy3Ke B peKMMe OrpaHU4eHUs
F20 B. npegen U HanpsKeHUs WM CTabWIM3aluu HanpspkeHUd. 3HaueHUe PYHKIHUU He MOXET ObIThb
MeHblle 3HaueHus1 dyHkuuu F19
F21 u. ipegen | OnpefienisieT MUHUMaJbHOE 3HAUYEHHWE TOKA B HArpy3Ke B peXHMe CTAOW/IM3alUd TOKa.

3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHe yHkunu F22
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Onpe,qenﬂeT MaKCUMaJIbHO€ 3HA4Y€HHE€ TOKAa B HArPy3Ke B pEeXHWMe€ OrpaHHM4Y€HHUA TOKa

F22 B. mpeget | WJIM CTaGUJIM3alUU ToKa. 3HaueHHe QYHKIMM He MOXET NPEBbICUTh HOMUHAJIbHBIN TOK
peryJisiTopa ¥ He MOXKeT ObITb MeHblile 3HayeHUsl pyHKuuu F21

F23 H. pesest P OnpenensieT MUHUMaJbHOE 3HaYeHHWe MOLIHOCTH B Harpyske B peXMMe CTabWJIM3alUu
MOILHOCTHU. 3HaueHHe GYHKILUU He MOKeT NPEeBbICUTh 3HaueHue pyHKuuu F24
OnpezensieT MaKCHMa/IbHOe 3HAaY€HHE MOLIHOCTH B HAarpysKe B PeXHUMe OrpaHUYeHHUs

F24 B.IpeZies 1P | MOIHOCTH WM CTAaGUIM3aLUM MOIIHOCTHU. 3Ha4eHHe QYHKLHUM MOXKeT ObITb MeHbllle

3HavYeHUs GyHKIUHU F23

®yukuuu F26-F28 neliCTBYIOT IpU peryJMpoBaHusA METO0M nponycka nepuogoB( ynkuus F7=1)

OnpepensieT BpeMs OJHOTO I[MKJIAa peryJupoBaHus. /luanasoH 3HayeHUH QyHKUUU OT 1

F26 HHICL. per. 10 25 cek c marom 1 cek
MuHuMasbHOE 3HaUYeHUe CUTHajla 3aZilaHuda B %. [luana3oH 3HauyeHu ¢yHKuuu ot 0% Jo
F27 | HwxH.nmpenen
100%, HO He 60.1ee 3HaYeHus1 yHkuuu F28. luckpernocts 0,5%
F28 Bepx.IIpeen MakcuMasnbHOe 3HaueHHe CUTHasla 3aJjaHus B %. /luanasoH sHadeHud GyHKLUM oT 0% 10
100%, Ho He MeHee 3HaueHus GyHkuuu F27. luckpetHocTb 0,5%
F29 H. ipejgen P OnpenesisieT MUHMMaJlbHOEe 3HaU€HHE MOUIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUU
MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPeBbICUTh 3HaueHHne pyHkuuu F30
OnpenenseT MakCMMaJlbHOE 3Hau€HHE MOUIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUS
F30 B. ipejen P MOILIHOCTH WJM CTAaGUIM3AllMU MOIIHOCTU. 3HaYyeHUe (YHKIIMU MOXET ObIThb MeHbllle
3HaueHus yHkiuu F29
dyukuuu F31-F32 aeiicTByioT npu ¢pazoBoM MeToe peryaupoBanus( pyuknusa F7=0)
OnpenensgeT MUHMMaJbHOe 3HAaYeHWe KBaJjpaTa HalpshKeHUs Ha Harpys3ke B pexume
F31 | H.npenen U*U | crabunuszaniiu KBajJpaTa HanpsKeHUsA. 3HauyeHHe OQYHKIMU He MOMXKET MPEBBICUTh
3HaueHue ¢yHKuu F32
OnpenensgeT MakCUMa/JbHOE 3HauyeHUEe KBaJpaT HaNpsHKEHUsS Ha Harpyske B pexuMme
F32 | B.mpemen U*U | cTabuiu3anuy KBaApaTa HanpsbkeHUs. 3HadyeHHe QYHKIUMU HE MOXET ObIThb MeHbIle
3HavyeHus ¢yHKuu F31
OyHKIMSA BK/IOYAET UK OTK/IIOYAEeT TeCTUPOBAaHME HA Ha/IMUMe Harpy3Ku U BHyTPEHHee
KOPOTKOE€ 3aMbIKaHMe TUPUCTOPOB
Fo91 KOHTPOJIE 3HayeHUe Hapnuce [TosicHeHue
Harp. 0 BKJIIOYEHa 3amyTa BKJIOYEHA
1 OTKJIFOUYEHA 3almuTa OTK/IYeHa
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
F92 | komrtponb das 3HaveHue | Hagmuce [losicHeHue
0 BKJIIOYEHA 3amyTa BKJIKOYEHa
1 OTKJIIOYeHa 3amyTa OTKJIKYeHa
3aiuTa OT HEMCNIPABHOCTH B LIENU U3MEPEHUSI BBIXOTHOTO HaNPs>KeHUs
F95S samuTa UBbIX 3Hauenue | Hagnuchb [TosicHeHue
0 BKJIIOUYEHA 3almuTa BKJIKYEHA
1 OTKJIIDYeHa 3amyTa OTKJIKYeHa
QyHKIYA BKAKYAET WK OTKAKYAeT 3alUMTy OT HECUMMETPHU TOKOB Harpy3Ku
3HaueHUe Hagnuchb [TosicHeHue
0 15% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
3amuTa
F93 HeCHM 1 25% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
' 2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJIIOYeHA 3almyTa OTK/AYEHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHHe Hagnucob ITosicHeHue
F98 | 3aBog. HaCTp. 0 HeT 3HaueHUss Bcex NporpaMMuUpyeMbix OGYHKIUNA He
M3MeHseTcs
1 na Bce nporpamMMupyemsble byHKIMU NPUHUMAIOT
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3aBO/ICKHE 3HAYEeHHUs. ITH 3HAUYEHUS PABHBI:
OyHKIMA 3aBo/jickoe OyHK1UA 3aBojckoe
3Ha4YeHUe 3Ha4YeHue
F1 0 F20 UHoM
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHoM
F6 3 F26 5 cek
F7 0 F27 0%
F8 0 F28 100%
F9 0 F29 0
F11 5 cek F30 PHoM
F12 3 cek F31 0
F14 0 F32 50000
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 ajgpec OnpepensieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 0 10 247
OmnpefesisieT CKOPOCTh MepeJilauu JaHHbIX 0 ceTu RS-485
3HaueHue Hagnuce
0 1200 6uT/cC
1 2400 6uT/c
2 4800 6uT/C
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/c
6 38400 6uT/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 kI paza A Onpenensier k03GPUIIMEHT MepeAayd MO TOKYy MeXJy HU3MepeHHbIM 3HaueHUeM
F103 kIl ¢paza B CUTHaJa C JaTYMKa TOKAa U MOKA3aHHUSIMHU TOKA Ha JIMCIJIEE B COOTBETCTBYIOIIEN ¢ase.
F104 Kkl ¢paza C Ha npeanpuaTuyd HU3roToBUTEJIe OOBIYHO BBICTABJEHO 3HadeHHe Osn3koe K 1,00.
JlvamazoH 3HayeHui ot 0 1o 2,50

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIeE JaHHbIE 1/ BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajaroiuiero curHaja, Hamnpumep, Usz=25%,

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

1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe QYHKILMU U KpaTKoe NOosiCHEHUe

1-7 cTpoka BesinunHa 3a/jaroniero curaJja

2-1  CTpOKa OTOOpaXKAlOTCsl MapaMeTpbl B COOTBETCTBUE CO

PaboTa
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3HayeHueM PyHkuuM F9 u Temnepatypa paguaTtopa, Hanpumep, la=45
A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MNapaMeTp,
HanpuMep, Tp, Hy)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Haanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. [Ipu saToM Ha gucniiee 6yfeT 0TOOpakaTbCs

TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTb (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omn6xu v ee HasBaHMe

9. Bo3MoXXHbIe HEUCNPaBHOCTH H CNoCoG6bI UX YCTpAaHEHUA

Bo3MoXKHble HEUCNIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 9.1

Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOOBbI UX YCTPAHEHMUS

N OmH6KH Haanuce Ha IlosicHeHue
UHJMKaTope
Harpyska He noK/04YeHa UJIU KOPOTKOEe 3aMblKaHHWE BHYTPH TUPUCTODPA.
Bo3mo:KkHasi npuYnHa JenicTBUs
Harpyska He mojk/J4YeHa WU | Y6eaAuThcs B MpaBUIbHOM
NOJKJII0UeHA HEBEPHO MOJKJI0YEHUHU Harpy3KHu
Hapyuenve KoHTaKTa [IpoBepuTh KOHTaKTHbIE
coelUHEeHUs; TPU HeO6XOAUMOCTH
KOHTAaKTHbIE NOBEPXHOCTHU
ol HeT Harpy3KH Ui 3a4YUCTUTb, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSIHYTh
06pbIB MpPOBOJIOB, 06pPbIB BHYTpPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTHL”  THPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Ecnu Tupucrop “3sBoHuTca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
YcTpoHcTBO HE 0GHAPYKMBAET HANPSDKEHUE CETH
Bo3MoxKHasg npu4YMHA JencTBus
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUHN
. N0JJaHo HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MOJIKJII0YEeHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osbie 190 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3adUKCHPOBAH NMPOBa/ HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHs  WJM  MpoBajJ  CWIOBOTO  HaNpsHKEHUA
JUINTENbHOCTBIO GoJiee 2-X CEeKYH/. JlayibHellllee MOBeJleHUe peryJsiTopa
Ow3 Hannpz(;]zsgnﬂ' onpenensetrcs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHUYeCcKUu TnepeiljieTr B pexuMm ‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘ToTOBHOCTB” moc/je mHoAayu KOMaHJbI
“Cton”
O Heperpes! Temnepatypa ox/axjawlulero paguaropa gocrurJa 90 C.
perpes: Bo3MoKHas IpUYUHA | JeiicTBus
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HeucnpaBeH BEHTUJIATOP y66ﬂI/ITbCH B HCIIPABHOCTH
OXJIAXKAEHHUA BEHTHUJIATOPA

3aCOpeHbI BEHTHUJIALIMOHHbIE npO‘-II/ICTI/ITb BEHTHJIAIIMOHHBIE
2KaJIIO3H KaJIKO3HU OT IIbIJIKM U MyCOpa

PerynsiTop pasMelieH B IJIOXO
BEHTUJIMPYEMOM  WJIM  KApKOM

MecTe

Y6eauTbcd, 4YTO  TeMmIepartypa
OKpYKalollero BO3/lyxa He
npeBbimiaeT 40 C. YCcTaHOBUTb
peryistTop B  JApyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HET CBA3U MEXAY

[lnatel A2 u A5 He 06MeHHBaAIOTCA

npO‘{I/ICTI/IT]: MEXIIJIaTHbIE

Ow5 iaTamu! ZApyT C pYyTrOM JaHHBIMU pa3beMbl, eCJIM OLIMOKa He ucye3aeT
— OTHPABUThb B PEMOHT
Harpyska He mnojk/moyeHa WM | Y6eAUTbCS B IPaBUJIbHOM
NOJAKJ/IYeHa HEBEPHO NOJKJ/IYEeHUHU HAarpy3KHU
HapymeHne koHTaKTa [IpoBepUTH KOHTAKTHBIE
COeIMHEeHHUS; TP HEOOX0JUMOCTH
KOHTaKTHbIe I0BEPXHOCTU
3aYMCTUTb, BUHTOBBIE COeJUHEHUS
o6 HeCUMMeTpHus HOATAHYTh
TOKOB! O6pbIB NPOBOJOB, 06PBIB BHYTPH | [IpoBEpUTH 11€/10CTHOCTb IPOBOJ,OB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
CunbHBIN JucbanaHc | [lomepuTh cCONpOTUB/IEHUA
CONPOTHUBJIEHUH HarpysKu Harpysox
CunbHBIN fucbasaHc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHAA HEUCIIPaBHOCTh OTKJIIOYXTD 3aLUTY UM OTIPAaBUTh
B PEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZie | [Ipo3BOHUTL BBIXOJ, peryasTopa Ha
perysasaTopa Ha/Inure Mex$a3HOro KOPpOTKOIro
3aMbIKaHUA U 3aMbIKaHHA Ha 3eMJII0
CivwikoM  6GoJibliMe  MYCKOBBbIE | YBeJMYbTe BpeMs IIJIAaBHOIO MYCKa,
Ow?7 Koporkoe TOKH YMEHBILIUTE BbIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OTpaHHUYeHHUd TOKA
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HauyeHue TOKa Harpys3ku | YMeHbLIHUTb BbIXOLHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUeE PeryJsaTopa;
ow10 Meperpyska perysasaTopa B Te4eHHe | BKJIIYUTD PEKUM OTpaHUYeHUA
JJINTEJbHOTO BpeMeHHU TOKa; YBeJUYUTb CONIPOTUBJIEHNE
Harpysku
BHyTpeHHsAA HEHCIIPaBHOCTh OTnpaBUTb B peMOHT
CucrteMa ynpaBJ/ieHHUs QUKCUPYET 3aBeJJOMO HeBepHbIe TOKa3aHUsA
HanpshKeHUs Ha JUcCIliee
Bo3mo:KHas npuYnHa JenicTBUs
HeBepHasgs cxema NOAKJIIOYeHHd | Y6eJUTbCS B IPAaBUJIbHOCTH
HarpyskHu, 06pbIB Harpy3KkHu NOJKJ/I0YEHUA U OTCYTCTBUA
ow13 HeT U3MepeHus 06pbIBa HArpy3Ku

UBbIx!

TpebyeTca HacTpoiika mokasaHUM

HallpAXeHud

OTk10YUTh 3a1UTY GyHKIHeN FI5,
NPOM3BECTU NOACTPONKY
peryJMpoBOYHBIMU PE3UCTOPAMHU
Ha miaTe A6 B COOTBETCTBUU C
nyHkToM 3.18 B)

O6pbIB B MU3MEPUTEJbHOU 1eNU

Y6enuThcsa B OJK/II0YEHHOM
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COCTOSIHUHY TPOBO/IOB, Pa3beMOB
HUKHeH 11aThl A6

Hapymenue KOHTaKTa
MEXIJIATHBIX Pa3beMOB MEXAY
miatamMu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pa3beMax, rNipnu HeO6XO,ZLI/IMOCTI/I
IMPOYUCTUTDb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

PeryJsisiTop He BocHpUHUMaeT kKoMaHAay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJsiTop

[IpoBepUTH MOCTyIJIEHHE KOMaH/bI
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpoOBaHa
¢yukuusa F1 - BbIGOp cmoco6a
0/1a4Y1 KOMaH/bl

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

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

Bo3MoxHasg npu4YMHA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTb U
yOpaBJeHUsT WJIW UX HEeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

MNOAKJ/IDYEHHE

1[ened ynpaBJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HadyeHHEe QYHKIUH
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

HeI/ICHpaBHOCTb KHOIIOK NN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

PerynsaTop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/ieHUs
INPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXeHHWd HET

Bo3MoxHasg npuYrHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPaBHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

Ha nHauKaTope HeT HAJIMKMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHag npuYrHa

JeiicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

[IpoBepUTh Ha/IMuMe HaIpsHKeHUs
220B

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy paGoTe peryjdaTop TMepUOAWYECKH “3aBHcCaeT’, [JaHHble Ha
WHJIMKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCHIPUHHMAIOTCS C 3aM03/JaHHEM UJIM HEBEPHO

Bo3MoxHasA npu4MHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHU M.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn60ok

[Ipy mojaye HampsKeHUs HA PEryJsTOpP Ha Harpy3ke NPUCYTCTBYeT
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Hanpsi>KeHUe, XO0Ts KoMaH/1a “PaboTa” He M0o/laHa, PeryJasTOP HAXOAUTCS B
pexxume “'oToBHOCTB”

Bo3MoxHasA npu4MHaA JencTtBus
KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II04YeHUe | YoeauTcs B NPaBUJIbHOCTH
Harpy3ku NO/IKJII0YEHHUS] HAarPYy3KHU
BHyTpeHHss1 HEUCIPAaBHOCTh OTnpaBUTb B PEMOHT

10. TexHu4YecKoe 06C/IyKUBaHUE

10.1 TexHHYeckKoe 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 NbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

11 MapkupoBKa peryJaTopa

11.1 Ha kaxxablil peryJiiTop HaHOCSTCS:

A) Ha3BaHUe peryasaTopa;

B) o603HaueHHe NUTAIOLIEr0 HAMPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3a1UTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) rog usrotossieHus.

12 YnakoBKa 6/10Ka
12.1 YnakoBKa peryJisiTopa Ipou3BOAUTCA B KAPTOHHYI0 KOPOOKY WJIY iepeBsHHBIN ALUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 PerynsTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOpPOOKax WJIMU
JlepeBSHHBIX ALIMKaX [IPU CJIeAYIOLUX YCI0BUAX:

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

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3zyx B oMeleHUU He JOJDKEeH COZAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PeryssiTop B yHmakoBKe TPaHCIOPTUPOBATbH MpPHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTC BCeMHM BHUAAMU 3aKpPbITOrO TpPaHCIOPTA.

TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBHCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBAHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb

ZVEL-3-C-No..ooooe et e s 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..eeerneeaereresersnesseeensnes 1 wr.
|1 E=T00 1 (0] s PR PTR TP 1 wr.

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJIyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJIeM yCJI0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUSA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTPOsl B TedeHHe TapaHTUHHOIO CpoKa IpH
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpaHEHUSA U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTEA.

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpraHU3aLUi 6e3 cOracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

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

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBbIN OCYIIECTBJSETCS Ha MpPeJNpUSITUU
WU3TrOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/

32



"3sezga JnextporHnka” 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-N-100 100 174 | 120 | 458 | 415 300 14 BosaTel M8
ZVEL-3-C-N-160 160 174 | 120 | 458 | 415 | 300 15 BosTel M8
ZVEL-3-C-N-200 200 256 | 200 | 478 | 435 | 330 20 BosTel M8
ZVEL-3-C-N-250 250 256 | 200 | 478 | 435 | 330 22 BosTel M8
ZVEL-3-C-N-315 315 338 | 280 | 468 | 421 330 27 Bosatet M10
ZVEL-3-C-N-400 400 338 | 280 | 568 | 521 330 32 Boatet M10
ZVEL-3-C-N-500 500 338 | 280 | 568 | 521 330 35 Boatet M10
ZVEL-3- C-N -630 630 338 | 280 | 761 | 714 | 330 42 Bostel M10
ZVEL-3- C-N -800 800 338 | 280 | 761 | 714 | 330 43 Bosatel M10
ZVEL-3- C-N -1000 1000 505 | 447 | 761 | 714 330 53 Boatet M10
ZVEL-3- C-N -1250 1250 620 | 562 | 761 | 714 330 53 Boatet M10
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