TUpUCTOPHBIN PETYJIATOP
MOILIIHOCTHU TpexX(pa3HbIU
ZVEL-3-C-ZT

C dyHKIIMEN CTaOUIN3aLMU HANIPSXKEHUs U MOUHOCTHU

PykoBoaCTBO
10 3KCIJIyaTaluu




"3Bezna InekTpoHuka” www.zvezda-el.ru

RN WNRE

Copepxxanue

33 1T (1<) 5 0 (=R
5 T 3 2 B2 L (2] 7 (P
TexHUYeCKHe XapaKTEPUCTUKHU M YCJIOBHA IKCIIIYATAIMH vurcusassesssscassessssssssassessssssssassessssenss

YCTPOMCTBO Yl IPUHIMIT JE@TICTBH S cavtusuen cunaes sarassssssnsses snses sanans sassnssen sanes sasans sassns sns sunans saene
TPEOOBAHMSA G@BOTIACHOCT M c.uiusuesssssns sasssssrs sanses sassussnssas ns sas e sas sas nssss ans sas sas sns sassns susns snssanss
MOHTAMK HA OO BT 1.uueuuessarassanssasssnsnsses sassssns ses sssnsses sss sas ns ses sassss ass sss sas ns sas saeeun ans sns sus snssnses
JI@PBOE BRKITHOUEHMIC ... uueuusunsunssnssnssnssussas sas sassss sas sasansans s sus sus £as sas sus sun san ans ann ann sus ans aus sus sunsun san ns

[IporpaMmmupoBaHue...

UHauKanusa JaHHBIX HA JMCILIEe...
B03MO>KHbI€ HEMCIPABHOCTH U cnocoﬁm 17).4 YCTpaHeHI/IH
TexHUYeckKoe 06CIyKUBAHHUE....

MapKupoBKa permeTopa
YNAKOBKA PETYIATOPA 1 trsuasssssasssssasunssnssnssns sansnssnssassnssns ans senns us sasanssas ns sus sns sns sasans snns svsnss
TpaHCHOPTHPOBAHME M XPAHEHME ouvvaunssvssassnssnsnsssans sussasanssasass sonsnssnssas ans sunans svnsnsans sunannsns
| L)LY 011 =3 5 1 10 6 P
TaPAHTHUIHBIC 00 A3ATEIBCTBA utursursssscassnsses sarssssns s sassss sessss ssans ses sassss ans sss sassns sesses sunans ses sas
IIpui103KeHHE A CXEMBbI IOAKITIOUEHMS cueuerers casssnsnsars sanssssns sns sansasans ns ssssas e snssssns ns snsssnsnsss
IIpunoxenue b FaGapUTHBIE U NPUCOEJUHUTETbHDBIE PA3MEPDL.ccuisisunssasserssssssasssunse

NN
OOM-PWW

21
22
26
27
29
29
29
30
30
30
31
32



"3Bezna InekTpoHuka” www.zvezda-el.ru

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 80 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(

0OpBIB UJIH NOBpPEXKJEeHUE HAarPY3KHU) ICKTPOHHAsA
[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE

[=1,51Iu - 10 cek, I=1,25 Iu - 30 cek, [=1,1 Iu -

cCpeAHeKBaJpaTUYHOE 3HAYeHHe) 1 MuH
[Topor cpabaTbhIBaHHUS 3aLUThI OT KOPOTKOTO [>= 3y
3aMblKaHUsI( aMIIMTYAHOE 3HaYeHUe)
To4yHOCTB CTAOMIM3ALMH el CTBYIOIUX
HAH ACUCTBYIOI Hanpsxkenue u Tok - 2% ot UH U IH,
CpeAHEeKBaJpaTUYHbIX 3HAaUeHHU U BbIXOJHBIX 0
MOIHOCTB — 4% oT PH
napaMeTpoB
4
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BpeMs cTabunvsanuu Npu CKauke

HaNps>KeHHUs CeTH WM Harpy3ku Ha 10% B 2.3 cek
pexxuMe cTabUIN3aLUU
CTeneHb 3alUILLEHHOCTH IP20
Ox sk eHHe [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTHUISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.45C

OTHOCHUTeJbHAs BJAXXKHOCTh BO34yXa

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

H3onauus

2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
YOPaBJISIOUMMHU IeNsIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcniyaTaluu

He menee 10 JieT

['apaHTusa

12 Mecs1eB €O AHA NPOJAXKHU

[ paboThl peryJjsTopa Heo6XoAMMO JBa HamnpspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPBI KOMMYTUPYETCS HA HAarpy3Ky — OHO Ha3blBaeTCs CUJIOBBIM HANpPSDKEHUEM; Jpyroe

HallpAXeHHrue HUCIIoJIb3yeTCAd [AJid IHTAHHUA

CUCTEMDbI

ynpaBJieHUS] —

BCioMoraTesibHbIM. BcnomoraTtesibHoe Hanpsikenue - 220 B 50 Iy,

2.2 PerynaTop npefHasHaveH [ SKCIJIYaTaLUKU B C/IeJyOLIMX YCIOBUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U r'a30B;
B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +45 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcaluU

BJIATY;

) atmMmocdepHoe gaByeHue oT 84 no 106,7 klla;
) mecto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBHE BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4ed U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U YIapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS

3.1 BHyTpeHHee yCTPOHNCTBO.

BHemHu# BU/J pery/siTopa fpeJcTaBjieH Ha pucyHke 3.1:

OHO Ha3bIBaeTCA
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ZVEL-3-100, ZVEL-3-200, ZVEL-3-315,
ZVEL-3-160 ZVEL-3-250 ZVEL-3-400,
ZVEL-3-500

PucyHok 3.1 BHewtnuu Bupg peryasatopa ZVEL

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

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KpPUCTAINYECKUI UHAUKATOP;

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

E) py4ka BCTpOEHHOT0 IEpEMEHHOT0 PE3UCTOPA;

BHyTpM Kopryca pa3MellarTCs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop ox/aKIeHUSs;

B) mJaThl cHCTEMBI yIIpaBJIeHUS;

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

Ha 6okoBo¥ nmaHesn mKada HaX0AUTCH KJieMMa 3a3eMJIEHHUSI.

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

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

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

COeAUHUTEJIbHOI'O XKI'YyTa — 1 MeETp.

3.2 PexuMbl pabOTEL

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

Ta6suna 3.1 PexkuMbl paboThI pery/astTopa

Ha3BaHue pexxuma [TosgcHeHue

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

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

“PaboTa”

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

“ABapusa”

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

“[IporpammupoBaHue”

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

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

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

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Ta6sinna 3.2 3ieMeHThl YIpaBJeHUs U UHAMKAIIMU PeryasTopa

OpraH ynpassieHus uiu | HasanaueHue

MHIUKAIUHU

Csetoguop “Pabora”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

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

HWHAWKATOP

IpOrpaMMHUpyeMbIX YCTABOK

[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHOM MOLIHOCTBIO B PyYHOM pexXuMe

“YupaBsienue”

Tym6sep “PaboTa”

Jlig noauu KoMaH/ bl “PaboTa” B pydyHOM pexxume

KHonka “IlIporp”

1 BXoZla/BbIX0Jja B PEXKUM IPOrpaMMUPOBaHHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

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

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

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

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

3.5 BrI60p cxeMbl 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.

3.7 Bbi6op cnoco6a noja4y KoMaH/j

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).

3.8 Bbi6op 3a/1a10111ero CUrHaJja
YnpaBisATb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WJIHU

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

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpPUMEHAThCH:

A) cranpapTHbIY aHasoroBbli curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npusoxxeHue A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMM TOKA CUTHaJI 3alaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.

3.9 Wcnosb3zoBaHye QYHKIUU aBTOMATUYECKOTO IOBTOPHOI'O BKIOYEHUS

[loBesieHUe peryJissTopa Mocje MpoBaJia CHJIOBOTO HJIM BCIIOMOraTeJbHOI'0 HaIpsKEeHUs
omnpejessieTcss 3HayeHMeM (QYHKIMMA MNOBTOpPHOro BKJIw4YeHUss F3, ycTaHaB/vMBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpshKeHUs JJIWIICS MeHee JIBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryaatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaMpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUHN YpOBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AUCILIee
WHJUIMPYETCS cooblieHue 06 oumMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, moce
4yero peryJsiTop nepeijer B pexxuM “['oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkyuu F3 npousitocTprpoBaHo HA pUCYHKe 3.3:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.3 [I[pumeHenue pyHkuuu F3
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3.10 Bri6op GyHKIMU IPOrPaMMUPYEMBbIX peJie

Ha «knemMMHyo kosiogKy X4 1iaThl yIpaBJeHWS BbiBeJleHbl KOHTAKTbl Tpex
nporpaMMHUpyeMbIx pejie. B 3aBucumMocTH oT 3HayeHu# ¢yHkiuui F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHA/IM3aTOpa CJAeAYI0LUX COObITUM:

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

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) Perynsitop HaxoauTcs B pexkuMe “ABapus”.

KoHTaKThl MporpaMMHUpyeMbIX peJie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.11 Bbi6Gop mapaMeTpoOB UHAWKAILIUU
Bbi6op mapamMeTpoB /il UHAMKAIlMM Ha JUCIJIee B pabO4yeM peXUMe OCYLeCTBJSeTCs

nporpaMmmupoBanueM ¢yHkuuu F9( cm. nyHkT 7). B kKayecTBe HE0OXOJMMbIX NapaMeTpOB
WHWKAIMY MOXXHO BbIOPATh BbIXOJHble TOKH, HAMPSKEHUS, MOIHOCTH WM UX KOMOWHAI[UH.
[ToMruMO BBIGpPAHHBIX AJI1 UHAUKALMU NMapaMeTpoB B paboyeM pexuMe Ha JAUCIJIee TaKXKe
oTOoOpakaeTcsl TeMIepaTypa pajguaTopa.

3.12 Bri6op cnoco6a peryJrupoBaHUs

BbIx0o/lHO€e HalpsKeHUe PeryisiTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
Y MpPOMNyCcKOM nepuozioB. bosiee moapo6HO 06a cnocob6a paccMoTpeHbl HHXKe. Bbibop crocoba
peryJMpoBaHUs OCYyILLeCTBJISIeTCA IporpaMMupoBaHueM GyHKIMU F7( cM. yHKT 7).

3.13 ®a30BbIM METO/I PETYINPOBAHUSA
BbiXo/lHOe HamnpspKeHUe peryJjupyeTrcd 3a Cc4eT UW3MEeHEHHs BpPeMeHM 3aJlep)KKHu

oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBHIXOJHOTO HAMpS?KEHHUsI MOKa3aHa Ha PUCYHKe
3.4:

A UH

T3 13 13

PucyHok 3.4 BrixojHoe Hanpsi»keHue py $pa30BOM criocobe peryaupoBaHUs

JlocTonHCTBA MeToAa:

A) noaXoauT /11 aKTUBHOM Y aKTUBHO-UHAYKTUBHOM Harpysok ( cos ¢ >0,2);

B) nmoaxoAuT [/1 peryJMpoBaHUsl TeMIepaTypbl MaJOUHEPIIMOHHBIX HAarpy30K U YPOBHSA
APKOCTH CBEYEeHMUA JIaMIl HAaKaJIMBaHUS;

B) no3BoJsisieT yMeHbIIUTb NYCKOBbIE TOKY;

HepocraTku meToa:

A) BHOCUT rapMOHHYEeCKH e UCKAKeHUsI HANIPSKEHUS CeTH;

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

Pa6oyuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBIeH HUXKe Ha pUCyHKe 3.5:
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A UBbix
100%
Max —m — — — — — —
T < R— SN
T
0 L
Tnyck TexHoNnorM4ecKkMn UnKn Tebikn
100% — — — — — — —
Curnan sagaHws
T
0 o
Komanpa “"Pabota”
T
0 o

PucyHok 3.5 Pa6ouuii quks npu ¢pazoBoM MeTO/ie peryIMpoBaHus

[Tocne momayu koMaHAbl “Pa6ota” B TedyeHHe BpeMeHM TIHyCK BBIXOJHOE HaIpshHKeHHeE
IIJIABHO YBeJIMYMBAETCS OT MHUHUMaJIbHOIO 3HaueHUs Min 0 3aJaHHOTO YPOBHSA. ITOT y4acTOK
Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPsKEHHE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B Jyana3oHe MexJy 3HadeHMaAMHU Min v Max, a 3aTeM nocje nojayu
koMaH/ibl “CTon”, BBIXOJHOE HANPSHXKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MUHUMAaJIbHOT'O YPOBHSI( [IJIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06ecTOYHMBAETCH.

3.13.1 [I1aBHBIX NYCK Y NJIABHOE BBIKJIKYEHHE

[IpuMeHeHUe (YHKLUMN MJIAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSAIT NpPeJoTBPaTUTh
CKAYKHU HaNpsiPKeHUsl CeTH, 00yCJI0BJEHHblE PE3KUM HAabpocoM M COPOCOM HArpys3Ku, a TaKXKe
YMEHBbIIUTh MYCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpejesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.13.2 Bri60p pery/iupyemMoro BbIXOJHOI'0 NapaMeTpa

B kauecTBe peryjMpyeMoro napaMeTpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JleMCTByIOlLlee 3HAa4YeHWe HalpsKeHWs Ha Harpyske NpsMO-NPONOPLMOHAIBHO CUTHANY
3a/laHusA( NpU yCJIOBUM, YTO HANpPSXKeHUe CEeTU CUMHYCOWJAJIbHO, Harpyska JIMHelHasd U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljessseMass B Harpyske, HeJWHENHO 3aBUCUT OT
3ajjawolero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BBbIXO/HAsA MOILHOCTb IPU TeX e YCJOBUAX NMPAMO NPONOPLMOHAJbHA CUTHANY 3aJaHUs. ITU
3aBUCMMOCTH TpUBeZeHbl B Tabsule 3.4.
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Tab6auua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS Y MOILHOCTH peryJsaTopa OT CUrHasa
3a/laHuA

BbI6paHHbIN BBIXOAHOW NapaMeTp

Hanpsixenue, 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 738995100

Peoix,% | 1 4 9 |16 2536|149 |64 81100 10)20|30]40|50[60]70]|80]90]100

Bbi60p pery/impyeMoro napameTpa oCyLleCTB/SETCS NyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.13.3 HWKHWM ¥ BepXHUM NIpeJie bl peryJaIrupoBaHUsA

HuwxHUN 1 BepXHUM NpeJiesibl peryJaMpoBaHUs COOTBETCTBYIOT 3Ha4yeHHUsAM Min u Max Ha
pucyHKe pabodero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAa4eHUM M03BOJIIET YCTAaHOBUTbH I'PaHULbI
JluanasoHa, B KOTOPOM OyJieT BeCTUCb peryJMpoBaHHE BbIXOJHOro mnapameTpa. Ecau
YCTAaHOBUTb 3HayeHHe JJisd HWXKHero npegesna paBHbiM 0%, a jus BepxHero - 100%, To
peryjupoBaHve OyJAeT peajyM30BaHO BO BCeM Juala30He — OT HYJs A0 IHOJIHOTO CETEBOro
HanpsKeHHUs.

JluckpeTHOCTB perysmpoBanus coctapset 0,1%.

3a/laHue 3HAaYEeHUHN HUXKHETO U BEPXHEro NpeJiesioB peryJupoBaHus i pa3oBoOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.13.4 PexxuM orpaHUYeHUd TOKa

PerynsTop MoxeT paboTaTb B peXHMe OTrpaHUYEHUsT TOKa, B KOTOPOM CHCTeMaA
ynpaBJeHUs] aBTOMaTUYeCKHM H3MeHsIeT yIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, YTOObI TOK Harpy3KH He MpeBbICUJ 3aJlaHHOe 3HayeHue. JlaHHast pyHKIMs 03BOJISIET
TOYHO OrPaHHUYMUBATHL MYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHUHAJbHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUus
BKJIIOYAETCA U OTKJ/IIOYAEeTCs NPOrpaMMUpPOBaHueM ycTaBku F17, a BelM4YrHa MaKCHUMaJbHOTO
TOKa 3ajiaeTcs ycraBkou F22( cMm. nyHKT 7). [locko/ibKy cxeMa coejMHEeHHUs] Harpy3ku — "3Be3ja”
WM "TpeyrojibHUK’, TO peryJsiTop He MOXeT OrpaHUYMBaTb TOK B KaxZoH d¢ase, OH
OorpaHHWYMBaeT JHIIb CpeJiHEe 3HadyeHHUe, paccuuThbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HaYeHHWe TOKa B KaxkJoW ¢asze MOXKeT OTJAMUYaTbCAd OT Icp B 3aBUCMMOCTU OT BEJUYUHBI
HebaslaHCca HanpsikeHUH $a3 U Harpy3oK.

3.13.5 PexuM cTabuJaM3alUu TOKA

PerysaTtop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKAa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4T0ObI NOAAEPKUBATh TOK Harpy3kKu Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLuU
Toka — 2% OT HOMMHAJbHOTO TOKa pery/asaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTobpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIuMA BK/IOYAETCA U OTKJIKYaeTCad NpOrpaMMHpOBaHUEM
yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd ycTaBkaMu F21 u
F22( cm. nyHkT 7). [lockosibKy cXema coejMHEeHUs1 Harpy3KH - '3Be3/a” Wid "TpPeyroJbHUK , TO
peryssaTop He MOeT CTabU/IM3UpPOBaTh TOK B KaXKJ0M dase, OH cTabUIM3UpPYeET JIUIIb CpefiHee
3HayeHUe, paccuuTbiBaeMoe Kak Icp=(la+lb+Ic)/3. PeanbHOe 3HaueHUe TOKa B KaxkJou ¢ase
MOXeT OTJIMYaTbCAd OT Icp B 3aBUCHMMOCTH OT BeJMYMHBI HebajlaHCA HampspkeHUM a3 u
Harpysokx.
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3.13.6 PexxrM orpaHUYeHU HANPSXKEHUS

Perysatop MoxeT paboTaTb B pexMMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4Ye€CKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TAaKHUM
00pa3oM, 4TOOBbI BBIXOJHOE HaNpshKeHWe Ha Harpy3ke He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
OyHKIMA BKJIOYAETCA W OTKJ/IKYAEeTCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMMaJIbHOTO HamnpspkeHUs1 3azaetcd yctaBkod F20( cMm. nmyHKT 7). [lockosibKy cxeMa
coeJUHEHUSI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJASTOP HE MOXKET OrpaHUYMBATH
HanpspKeHHe B KaXKJ0HM ¢ase, OH OrpaHUYMBAET JIMILIb CpeJiHee 3HaUYeHUe, pacCYMThIBaeMoe KakK
Ucp=(Uab+Ubc+Uca)/3. PeasibHOe 3HaueHUe HANPSXKEHUS B KaxKJ0W pa3e MOXKET OTIUYATHCS OT
Ucp B 3aBUCUMMOCTH OT BeJIMYMHbBI HebaslaHCa Hallpsi>keHUH $a3 v Harpysok.

3.13.7 PexkyM cTabUIM3allMy HANPSXKEHUS

Peryasitop MoxeT paboTaTb B peXUMe CTaOUJIM3aL UK HAaNpsHKeHUsl, B KOTOPOM CHUCTeMaA
yIpaBJieHUs] aBTOMAaTHYeCKU H3MeEHsSeT VIpaBJsdwllee BO3JeNCTBHEe HA TUPUCTOPHI TAaKHUM
o6pa3oM, 4yTOObI MOAJEpP>KUBATh Halpsh>KEHUE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
cTabuaM3alyu HanpskeHus - 2% OT HOMUHAJIbHOTO HaNpsXKEHUs CETH, BpeMsl CTabUIn3alUuu
IpU CKayKe CeTeBOr0 HaMNpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHana 3ajaHusd
oToOpakaeTcss B BoJsibTax, HampuMep U3 = 150 B. ®DyHKUMA BKJIOYAETCS WU OTKJIOYAETCS
nporpaMMHUpoBaHueM ycTaBku F17, a BeJMYMHA MHUHUMaJIbHOTO U MaKCHMaJIbHOTO
HanpspkeHUM 3azaeTrcs yctaBkaMu F19 u F20( cM. nyHKT 7). [locko/lbKy cxema coeJUHEHUS
Harpysku - "3Be3fid” WIM "TPeyrojibHUK”, TO pEryjasaTop He MOXeT CTabUIU3UPOBATh
HanpspDKeHUe B KaxZou ¢ase, OH CTaOWUJIM3UpYeT JIMIIb CpeJlHee 3HAYeHHe, PacCUUThIBaeMoe
kak Ucp=(Uab+Ubc+Uca)/3. PeanbHOe 3HaueHHe HAMNpSDKEHUsS B KaxaAod ¢ase MoOXeT
oT/indaThcsA oT Ucp B 3aBUCMMOCTH OT BeJIMUMHBI HebaslaHca HanpsiKeHU N $pa3 U Harpy3oK.

3.13.8 PexxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHM H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOOBI BBIXOJHAsi MOIIHOCTb B Harpy3ke He IpeBbICWJa 33aJJaHHOe 3HadyeHHUe..
@QyHKIMS BKJIKYAETCd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeauduuHa
MaKCMMaJIbHOM MOIIHOCTH 3ajaeTcsd ycTaBkor F24( cMm. nyHkT 7). IlockosibKy cxeMma
coeJUHEHUSI HAarpy3Ku - "3Be37a” WU "TpeyroJibHUK’, TO PETYJASTOP HE MOXKET OrpaHUYMBATH
MOLIHOCTb B KaXKJloi ¢a3e, OH orpaHUYUBAET JIUIIb Cpe/lHEE 3HAYEHHUE, PACCUUThIBAEMOEe KaK
Pcp=(Pab+Pbc+Pca)/3. PeasbHOe 3HaYeHHe MOILHOCTHU B KaXKJou ¢da3e MOXKET OTIUYATHCS OT
Pcp B 3aBUCHMMOCTHU OT BeJIMUUHbI HeGaslaHCa Hapsi>keHUU ¢a3 v Harpys3ok.

3.13.9 PexxyuM cTabuan3aMUd MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTaOUJIM3ALMU MOLIHOCTH, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsflollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4YTOOBI MOAAEP>KUBAThb MOUIHOCTb B Harpy3ke Ha 3aJlJaHHOM ypoBHe. TOYHOCTb
CTabUIM3alMU MOUIHOCTH — 4% OT HOMHHAJIbHON MOILIHOCTH PEryJsaTopa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HANpsKeHUA 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
3amaetrca ycrtaBkamMu F23 u F24 ( cm. nyHKT 7). [IocKOJIbKY cxeMa cOoeJMHEHUsl Harpy3kKd -
"3Be37a” WK "TpeyroJibHUK , TO PETYJSITOP HE MOXKET CTAaOU/IM3UPOBATh MOLHOCTb B KaXJ0H1
¢dase, OH CTaOUIM3UPYET JHIIb Cpe/lHEe 3HAaYeHH e, paccuuThiBaeMoe Kak Pcp=(Pab+Pbc+Pca)/3.
PeanbHOe 3HaYeHUe MOIIHOCTH B KaxA0H paze MOKeT OT/IUYAThCA OT Pcp B 3aBUCUMOCTH OT
BeJIMYMHBI HebalaHca HanpshKeHU W a3 U Harpy3okK.
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3.14 MeTo/ nnponycka nepuooB

MowHOCTB, BblZe/ileMasl B Harpy3Ke, peryJupyeTcsd 3a c4eT U3MEeHeHUs YUCJIa N1Iepruo/i0B
CEeTeBOr0 HANpSKEeHUd, B Te4YyeHHe KOTOPbIX OTKPBITbl THUPUCTOPBL. PopMa BBIXOAHOTO
Hallps>KeHUs IpUBeJieHa Ha pUCyHKe 3.6

T
i

Linkn 1 Linkn 2 Livkn 3

[t

PucyHok 3.6 BeixoZjHOe HanpsiKeHUe NP peryJiupoBaHUM METO/0M MPOIyCKa NePHUO/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHUYECKHEe UCKAKEHUS B CETh;

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

HepocraTku meToa:

A) He MOAXOAUT AJisi PeryJUpoOBaHUS TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HAarpy3okK M
YPOBHS IPKOCTH CBEeYEeHHUs JlaMIl HaKaJIMBaHUS;

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

B) B ceTH BO3MOXHO MOSIBJIEeHME CKAYKOB HaNpsHKeHUs, 0OYCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢pynkep-apPekrT);

[') mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IOSIBJIEHHE CyOrapMOHHYECKHX
COCTaBJAKIIMX( YaCTOTbI KOTOPbIX MeHbIle 50 I'i).

HpI/I HUCIIOJIb30OBAHUHW 3TOr0 MeTOJAa MOIIHOCTBb, BblAeJ/ideMad B Harpy3ke, MNIpAMO-

NpONOPLHOHAIbHA BeJIMYMHE CUTHAJIA 3aJ,aHUS.
Pabounii [UKJ/I IpeACcTaBJeH HUXKe Ha pUCYyHKe 3.7:
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A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanoa “"Pabora”

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 IpU peryJupoBaHUM MeTOJOM MPOIyCKa IMepUoJi0B OCYLIeCTBJSAETCS
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
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Harpy3Ky U HaKalJIMBAeT 3HaYeHHe BPeMsI-TOKOBOI'0 MHTerpasa U CPaBHHUBAET €ro C YCTABKOH,
IpU MpPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChbl YIIPaBJeHUsl C TUPUCTOPOB U OTOOpaXKaeT Ha
Jucinee coobluieHue. PaboTa perysissiTopa 6JI0KUpyeTcs Ha 3 MUHYTBI, 10CJIe Yero OH NepexoAuT
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) 3amwuTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHbIM TeMIepaTypPHbIM
JlaTYMKOM, KOTOpPbIA HeNpepblBHO ONpallMBaeTcsi MHUKpolpoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
OJIOKUpPYeTCs [0 OXJaKJAeHUs paauaTopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKTCS
BEHTUJIATOPbl OXJAXKAEHUSI U PErysaTop nepexoAuT pexuM ‘[oTOBHOCTB”, ecau MojaHa
koMmaHga “Cromn”.

[) 3amiMTa OT HECHUMMETPUMU BbIXOAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITb BKJIOYEHA WJIMU OTKJIIYEHa MNyTeM NporpaMMmupoBaHus ¢yHkuuu F93( cMm. myHKT 7).
3amuTa cpabaThIBaeT MPU BBIMOJHEHUH CIeYIOIIUX 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[.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 00yC/IOBJIeHA MOBPEXAEHUSAMU B Harpy3kKe,
HanpuMep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX MPOBOJOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3Kd U TEeCTUPOBAHHE THPUCTOPOB HAa BHYTpPeHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOM ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” jaHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYEeHA
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYILECTBJISIETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CJAy4yae OTCYTCTBHUS OJHOU WM HECKOJbKUX $a3 WM B Cjlydae HX
“ciunanuga”. 3amyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yukiuu FO92( cMm. nyHKT 7).

3.18 HacTpoiiku

B perysnsiTope npelycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) H3MeHeHue mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOI'O 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoMm BepxHeM yriuy miaTbel TPM-ZVEL A5. W3HavasibHO Ha
NpeANpUATUN U3TOTOBUTEJIE YCTAaHOBJIEH IOPOT cpabaThIlBaHUA MO aMIJIMTY/e oKoJio 3*[H, rae
[H - HOMHUHA/NIBHBIM TOK peryJATopa. B 3TOM »xe /JileBOM BepxHeM YIJy IJIaTbl UMEKTCA [Be
KOHTpoJsibHble Touku “K3”. HampsikeHue, M3aMepeHHOe MeXJy 3THMHM TOYKaMHM, ONpejesseT
yCTaBKy cpabaTbiBaHUs 3auuThl o K3. O6GbIUHO 3TO HanpshKeHUe cocTaBJisgeT okosio 2 B. [Ipu
HEeOOXOJAMMOCTH YBEeJUYUTb YYBCTBUTEJIBHOCTb CpabaTbIBaHUSl HYKHO 3TO HaNpshKeHUe
YMEHBLINTb, [JI1 Yero roJIOBKY peryJJMpPOBOYHOI0 pe3rctopa R3 Hy»kHO moBopaynBaTh NPOTUB
YacoBOW CTpeJiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBequ4yuTh u
IIOBOpPAYMUBaTh roJIoBKy R3 1o yacoBo¥ cTpesike.

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

- IPU HanpshKeHUe yCTaBKU Bbllle 2,5 B 3amuTa MoxeT ObITh MOJHOCTBIO BbIBeJleHa U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cuTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MEpPEeHHOM KJellaMHd, MeHblleM 4yeM [H. 3TO He 06s3aTe/JibHO TOBOPUT O HENPaBUJbHOU
3aBOJICKOM HaCTpoOWKe 3alllUThl, MOTOMY 4YTO 3aljUTa cpabaTbiBaeT MO aMIJIUTYLHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywlLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
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aMIIUTYIHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JONYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HayeHHe MTHOBEHHOrO TOKa, a 3aBOJiCKasd HAcTpoWKa Kak pas
npeJlycMaTpUBaeT cpabaTbIBaHHE 3aLIUTHI JIJIsI HENPEBBIIIEHHS 3TOTO NPe/ebHO-J0NYCTUMOTO
3HayeHUs. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0€CH/JIAaTHOM rapaHTUHWHOM
006CTY>KMBaHUU.

B) IllokasaHusi [JaTYUKOB TOKa. B ciyyae, ecid TOKM, H3MepeHHble (GaKTHYECKHY,
pacxoAsTcs C JaHHBbIMU, 0OTOOpakaeMbIMHU Ha JJUCILJIEE, MOXKHO IPOU3BECTU UX MOACTPOUKY. [
NO/ICTPOMKM MOKa3aHUM AATYMKOB TOKA CAYXKaT peryJMpoBouHble pe3ucTopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaer 3a
NOoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelleHUsT 0 HEOOXOJUMOCTH HACTPOWMKU MOKA3aHUH JATUMKOB TOKa CaefyeT
VMMeTb B BUAY ceaywolive GakTopbl:

- JaTYMKA TOKa MMEIOT HEeKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCNPaBHOCTHU WJIM HEBEPHOM HACTPOVKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- [OJs W3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJeELH, CIHOCOOHble U3MEPSATH
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHue). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKe TaKue
KJelyd MOTYT JaTh NOTPeUIHOCTh u3MepeHus Ao 50%. PekoMeHayeTcss Mcnosib30BaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OT HOMUHAJILHOI'O TOKa PeryJasaTopa;

- HeBepHasl HAaCTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aALUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE UJIM CIUIUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
006CTY>KMBaHUHU.

B) [TllokasaHusi HamnpspKeHUss Ha JUCIJIee MOXHO B  He6GOJIbIIMX  Hpejesax
NOJAKOPPEKTHUPOBATh C MOMOUIb0 pe3ucTtopoB R7-R9 Ha HmxHed muate TPM-ZVEL A6. R7
OoTBeyaeT 3a MokaszaHus HanpspkeHuss Uab, R8 - Ubc, R9 - Uca cooTBeTcTBeHHO. ['0JIOBKU
pPeryJIMpoOBOYHbIX PE3UCTOPOB JOCTYNHbI C NpaBOM CTOPOHBI I1aThl. [lpu u3MepeHHUM
Hanps>KeHUs1 He0OX0JUMO UCI0JIb30BaTh MPUOOP, CIOCOOHBINA U3MEPSATh CpeHEKBA/[PATUYHOE
3HaYeHUe HanpsbkeHWs. Ha Takux mpubopax aosmkHa 6bITh Haanuch TRUE RMS( ucTuHHOE
cpeiHeKBaJpaTU4YHOe 3HaueHUe). [Ipubop, He usmepswiue TRUE RMS, MoxHO ucnosib30BaTh
TOJIBKO MpPU CHHYCOUJAJbHOM HAaNpSDKEHWH, a NPU HECHUHYCOUJIaJIbHOM TOKe TaKhe KJellu
MOTYT JaTh MOrpemHocTb u3MepeHus o 50%. PexkoMmeHayeTcs Kcrob30BaTh Kield GUPMBbI
"Fluke” nu “Appa”.

[Ipy mnpoBeAeHUM onepanydil NOACTPOMKMU [OKa3aHUM Ha [JUCIJIee pPEKOMEHAYeTCs

bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIy ynpaBJeHUs
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4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [AeWCTBYWOIIUM TpeboBaHusaAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal v 3JIEKTPOYCTaHOBOK
norpe6uteseii» U «llpaBun TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesein».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HamnpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPAaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEOOX0IMMO OTKJIIYUTD PETYJSATOP U NMOAK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZjaHve 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 U TexXHUYecKoe OOCIAy>KUBaHHe peryJssiTopa [A0JDKHBI
NPOU3BOJUTHCS TOJIbKO KBATUQUIMPOBAHHBIMU CIEUAJMCTAaMU, WU3YUYHUBIIUMH HacCTosllee
PYKOBO/ZCTBO MO 3KCIIJIyaTalUH.

4.5 Tlpu oskcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUs «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTALMU 3JIEKTPOYCTAHOBOK NMOTPEOUTENTEN».

4.6 Jlns1 3a1UThI 06CIY>KHMBAIOILETO IIepCOHA/Ia PErYASTOP JOJXKEH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXeT ObITh MCIOJb30BaH KaK pa3’beJUHUTE/Ib LIeNU WU U30JIMpylollee
YCTPOUCTBO.

4.8 Ecnu ciaydaillHas MmoJilaya HalpsiP)KeHUWe Ha HarpysKy MpeJCcTaBJsieT ONAaCHOCTb JJs
nepcoHa/a Wik 060Py/I0BaHUSsI, TO PETYJASITOP HEOOXOJUMO MOAK/IYATh Yepe3 NMpepbiBaTel b,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEIIHEN CUCTEMOM 6€30MaCHOCTH.

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

4.10 PaboTra peryJssiTopa CONpPOBOXKJAeTCS BbljeseHHeM Temsa. [/ mpeaoTBpalleHUs
neperpeBa, BbIX0/a U3 CTPOs U Mpel0TBpallleHHs oXKapa Heo6X0JUMO:

A) ycTaHaB/IMBATH PETYJISITOP HA HETOPIOUYYIO TOBEPXHOCTh;

B) HefomycTUMO yCTaHABJAUBAaTh PETYJSATOP B IJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIlepaTypor OKpPY»Karolllel cpesibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IEPUMETPY PeryJsaTopa.

5. MoHTaXX Ha 00'bEKTe.
5.1 CiieiyeT yCTaHOBUTD PETYJISATOP Ha ITAaTHOE MECTO U HAaZIEXKHO 3aKPEMUTD €T0.

5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.
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5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, IPeJlHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.

5.3 CeueHue CUIOBBIX IPOBOJOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KH.

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

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIeMMHHUKOM PeryJisTopa, AJs 4Yero PeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [lo/icoejuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcs Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMH NIPOBO/IaMH, CO3/AI0IMMU BbICOKOYACTOTHbIE UJIX UMIYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpuoxeHuu A.

5.6 [Ipu BbINOJIHEHMU MOHTQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
WCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, IPU 3TOM B
KayecTBe TECTOBOUM HAarpy3KU PeKOMEeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JHO4YEeHHOW HArpy3kKd HEBO3MOXXHO C/ieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIHU
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHS BHEIIHUX lieNedl MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

B) mnopaTh HampsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
KOpIyca J0/KHbI KpaTKOBPEMEHHO 3aropeThCsl ¥ MOTACHYTh, Ha AucIjiee B TeueHHe 10 ceKyH/
JIOJDKHA OTOOPa3UThbCA HAANUCh TEKYIEeH MOJeNU pPeryasiTopa U BKJIKYAITCA BEHTUJISTOPHI
oxJaxkaeHus. [lajsee Ha AucIJIee OTOOPA3UThCS HaANUCh “TOTOBHOCTL” M TeKylllee 3HaYeHHE
CUTHaJsa 3ajaHusi( HanmpsiKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsiTOp HMeeT HaCTPOMKU: Mojavya KomaHJbl “Pabora”
OCYIL[eCTBJISIETCS MECTHO TYMGJIEPOM C JIML€BOM MaHEeH, BbIXOJJHOE HaNpsiXKEHUE PEryJIUPyeTcs
$a30BbIM MeTO/OM, CHUTHaJ 3aJaHud M0JAeTcsl BCTPOEHHBbIM IepeMeHHbIM pPe3UCTOPOM.
[lepeBesute Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE pPy4YKy HNepeMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero NoOJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHOM Harpyske( JlaMnax HaKaJMBaHUsI) U3MeHseTCs HallpshbKeHdWe B Ipejiesax OT
HYJIS1 /10 TIOJIHOT'O CETEBOTO.
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7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'oTOBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaATKOBPEMEHHO MOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocje 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pekUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIECTBISETCS NePexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Boi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcsd MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlasiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylLled PYHKIHUU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, 2 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OyHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUYU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.
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Ta6snna 7.1 [lporpaMmMmupyeMblie GyHKIIUU

PdyH- Hagnuceh Ha Onucanue
KIUs | MHAMKaTOpe
dyukinuu F1-F8 aABasii0TCcA 061IMMM AJ151 BCEX PEXXHMOB
Omnpepnensier cmoco6 ymnpaBJeHUss: KoMaHJa “‘Pabora” mnopaeTcas MeCTHO WU
JUCTAHITUOHHO
3HaueHUe Hagnuchb [TosicHeHue
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
0 TyMOJIep “ » PR
TyMOJepa “PaboTa” B mosiokeHue “Bka
KoMania “PaboTa” mojjaeTcst myTeM 3aMbIKaHUs KJIEMM

1 JUCTAHIIMOHHO .

6 ¥ 7 KJ1IeMMHOU K0JI0AKHU X1 nJ1aThl yipaBJleHUs]

OnpejiesisieT CUTHAJ yIpaBJIeHUsI BBIXOJAHBIM HaNpsKeHUEM

3HavyeHue Hagnuch IlosicHeHue
CurHas 3ajaHUs] U3MEHSAETCS HAXKaTHeM KHOMOK “>” U
“

0 KHOIIKU “n

HaxkaTue “>” yBesIMYMBaeT BbIXO/[HOE HATIPSIXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjaHusi HW3MEHSIETCS MOBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, Pa3MellleHHOr0 Ha JIIEBOU

1 BCTpP.pE3UCTOP naHeJsu. [Tosio>keHUE “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. . « »
MUHHMAaJIbHOUW BeJIMYMHE 33/IaHUs, M0JI0KeHHne “Makc
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
CurHas 3aJlaHus MOJIaeTCs BHEUTHUM HanpsbkeHueM 0-

2 0.10B

10 B
3 0.20 MA CurHaJi 3a/laHus nojlaeTcs TokoM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJi 3a/laHus 0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZj@aHUsl MOJ|AeTCS BHEIIHUM MepeMEeHHbIM
5 BHEIL. PE3UCTOP | Pe3UCTOPOM. PekomeHayeMoe 3HaYeHue
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpefensieT MOBeJeHUE PETYJISATOPA MOCAE MPONAKHU HANPSKEHUs] CUJIOBOW CETH WJIU
BCIIOMOTaTeJIbHOTO HAaNpsKeHUs B pexkuMe “PadoTa”
3HaueHHe Hagnucek [TosicHeHue
Ecnu mpoBan HanpspkeHUs JIIMJIC MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWEe CKAauyKkoM BO3BpallaeTcsd Ha

0 BKJIIOUEHO MpEeXXHHUH YPOBEHb.

Ecnu mpoBasn HampsbkeHUs Jauicd GoJsiee 2 Cek -

F3 aBT.BKJI. MPOUCXO/JIUT AaBTOMATHYECKOE MOBTOPHOE BKJIIOUEHHUE.
Ecnyu mpoBan HanpspkeHUs JIIMJIC MeHee 2 CeK —
BBIXOJIHOE HamNpsPKEHWE CKAuYKOM BO3BpallaeTcs Ha
MPEeXHUH YPOBEHb.

1 OTKJIIOYEHO Ecnu mpoBasn HanpsihkeHWs JAJuiicsd Gojiee 2 CeK -
aBTOMAaTHUYECKUH I[epe3anycKk He MNPOUCXOAUT; YTOObI
nepedT B pexxuM “Pabora” HY)KHO NHOAATb KOMaHAY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHAy “Pa6oTa”

OnpejenisieT ycaoBUe cpabaTbiBaHus 1-ro NporpaMMHUpPyeMoro peJie
3HaueHHe Hagnucek [TosicHeHue
0 OTKJIIOYEHO PeJie HEAaKTHBHO BO BCEX PeKUMax paboThl
1 cnrnan TOTOB Epa6aTblBaH1;1e peJie TPOUCXOAUT MPU MEPEXO/IE B PEKUM
F4 1-e pene ['0TOBHOCTB
2 cnrtar PABOTA Epa6aTb’1'BaH1/1e peJie TPOUCXOJUT MPU MEPEXO/IE B PEKUM
Pa6oTa
3 cnrnan ABAPHS CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEPEXOIE B PEKUM

“ABapwus”
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OnpezessieT ycoBHe cpabaTbIBaHUs 2-T0 IPOTPaMMUPYEMOTO peJie

3HaueHHe Hagnucek [TosicHeHue
0 OTKJIQYEHO PeJie HEAaKTUBHO BO BCEX PEXUMaX paboThl
CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEPEXOIE B PEKUM
1 curHaa 'OTOB | p » p p A p pexoae s p
F5 2-e pesne ['0TOBHOCTB
CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
2 curnan PABOTA | /Pa>aT PeJIE NPOUCXOAHT HPH NEPEXOAC B
Pa6oTa
CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
3 curHana ABAPUA | p N p p A p pexoae s p
ABapusg
OnpegensieT yca0oBUe cpabaThIiBaHUs 3-T0 MPOrPaMMHUPYEMOTO peJie
3HaueHHe Hagnucek [TosicHeHue
0 OTKJIDYEHO PeJie HEAaKTUBHO BO BCEX PEXUMaX paboThl
CpabaTbiBaHUE peJie MPOUCXOJUT MPU NEePEXOIE B PEKUM
1 curHaa 'OTOB | p » p p A p pexoaesp
Fé6 3-e pesne ['0TOBHOCTB
CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEePEXOIE B PEKUM
2 curnan PABOTA | ,/Pa>3T0) pesie p AT NP TIEPEXOAC B P
Pa6oTa
CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
3 curHana ABAPUA | p N p p a p pexoae s p
ABapusg
OnpepenisieT MeTO/, pery/IMPOBaHUS BbIXOJHOTO HANPSAKEHUS
3HaueHHe Hagnucek [TosicHeHue
F7 METOJ, per. > =
0 $a3oBbId ®a30BbIi MeTO/| pEryJIMPOBaHUS
1 np.nepuoj, MeTon peryJnpoBaHUsi MPONYyCKOM MEPUOJIOB
3ajaeTcq XapaKTep Harpy3Ky — aKTUBHasl UJIM aKTUBHO-UHAYKTHUBHAS.
3HavyeHue Haganucek ITosicHeHue
0 aKTUBHasi AxTuBHas Harpyska( cos ¢u >0,9)
F8 HArpy3Ka 1 aKTUBHO-UH/I. | aKTUBHO-UHAYKTHBHasl. PekoMeH/lyeTcs HCI0JIb30BaTh
JU1s1 Harpysku c cos ¢u<0,8 nmpu ¢$azoBoM yrpaBaeHUHU(
F7=0) w pana Harpy3ky, T[OAKJIYEHHOW depe3
TpaHchopmaTop, mpH yIpaBJeHUH MNPOMYCKOM
nepuojioB( F7=1)
3ajlaeT mapaMeTphl AJ1s1 UHAUKAIUU B paboyeM pexuMe
0 LLUP WHaUKaI KA TOKOB, HANPSDKEHUH U MOIHOCTEH 1o pazam
1 LU WHaMKaIMs TOKOB M HANIPsXKeHUH 1o ¢das3am
F9 HHAMKALHS 2 I, P WHaMKaIys TOKOB M MOIITHOCTEMH 1Mo ¢paszam
3 uU,P WHnKanus Hanpsi»KeHU 1 MoIHOCTel 1o ¢aszam
4 I Wuavkanus TOKoB no ¢aszam
5 U WHauKays HanpshKeHUH o gasam
6 P WHauKays MoufHocTed o gasam
dyukuuu F11-F24 peiicTByIOT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)
BpeMs m/laBHOTO BbIXOJa HaNpshKeHWs Ha 3a/laHHbIA ypoBeHb. JlManma3oH 3HauyeHUU
F11 IJIaBH. YCK
dyukuuu ot 0 go 25 cek c marom 0,1 cek
BpeMsa nJlaBHOrO CHWKEHUS HaNpsHKeHUsA [0 MHUHMMaJbHOrO 3HadeHUA. /Jluama3oH
F12 MJIaBH. BBIKJL. N
3HaYeHUU oyHKIuU oT 0 1o 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOJHBIX HaNps>KeHUsS U MOIHOCTHU B 3aBUCUMOCTH OT
yOpaBJsilollero curHana(mpu ycjJoBUM, 4YTO HaNpsiKeHHe CeTH CUHYCOUJAJIbHO, a
Harpyska JInHelHa)
3HavyeHue Hagnuceh IlosicHeHue
F14 | per.BesuynHa
0 U BeixogHOe HampsbkeHWe MpsMO NPONOPLHUOHAJBHO
CUTHaJy ynpaBJieHusi
1 p Bbixo/iHast MOI[HOCThb NPSAMO MPOMNOPIMOHATBHO CUTHALY
yIpaBJeHUs
MuHUMabHOE 3HAaYeHUe CUrHasa 3a/jlanus B %. /luanasod 3HavyeHu# ¢pyHkuuu ot 0% [0
F15 | HwkH.IIpejgen

100%, Ho He 6oJiee 3HaYeHUs GyHKIUU F16. JluckpeTHOoCcTh 0,5%
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F16

Bepx. npejes

MakcruMasibHOe 3HaYeHHe cUTrHasa 3a/jlaHus B %. /lnanasoH 3HayeHu# dyHkuuu ot 0% a0
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,5%

F17

yIp. TOKOM

praBJIeHI/Ie TOKOM Harpy3KHu. (DYHKLLI/IH BKJ/IIOYaeT UJIK OTKJ/II0YA€T PpEeXHUM OIrpaHHUYEHHA
TOKa UJIN CTa6I/IJ'II/IBaL[I/II/I TOKa.

3HavyeHue Hagnuceh ITosicHeHue

OTKJI. PexxuMbl OTpaHHUYE€HUA WU CTa6I/IJII/ISaLII/II/I OTKJIFOYE€HDbI

OrpaHHU4Y€EHHUE I BkitoyeH PEXUM OrPaHHUYEHHA TOKA

Crabunuzanusa | | BkoyeH pexXuM cTabuaM3alMu TOKa

OrpaHuuenue U | BKJIIOUEH peXXUM OrpaHUYeHHUs HANPSXKEHUs

Crabuausanusa U | Bk/IodyeH pexuM cTabuanu3alui HalpsKeHUs

U WIN (RO

OrpaHHU4Y€HHUE P BxiouyeH PEXUM OrpaHHUYEHHA MOIIHOCTHU

6 Crabuausanusa P

BkiouyeH PEXKUM CTa6I/IJII/1321L[I/II/I MOIIHOCTH

F19

H. npegen U

OnpenesnsieT MUHUMAaJbHOE
CTAbUIM3aLMN HANPSKEHUS.
dyuknuu F20

3Ha4Y€HHUue  HallpAXeHHUuA Ha Harpy3ke B peXxHume
3HayeHuUe CI)YHKI_[I/II/I HEe MOXET IPEBbBICUTb 3HAYEHHE

F20

B. npegen U

OnpejiesisieT MaKCUMaJ/IbHOE 3HAYE€HHE HAMPSXKEHUST Ha Harpy3Ke B peXXUMe OTpaHUYeHUs
HaNpSDKeHUs WM CTAGWUJIM3alMM HampsiKeHUs. 3HayeHUWe (PYHKIUU He MOXKET ObITh
MeHbllle 3HaYeHusA GyHKnuu F19

F21

H. npegeu |

OnpezenseT MHUHMMaJbHOE 3HaUYeHHe TOKA B Harpy3ke B peXHMe CTaOWJIM3alMU TOKa.
3HaueHue QYHKIIUU HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuU F22

F22

B. ipegeu |

OnpejiesiieT MakCMMasiIbHOe 3HauYeHWe TOKAa B Harpy3ke B peXUMe OTpaHUYeHUs TOKa
WJIK CTAabUJIN3alMU TOKA. JHaYeHHe QYHKIHUU He MOXKET MPEBbICUTh HOMUHAJIbHBIA TOK
peryJisiTopa v He MOXKeT ObITh MeHbllle 3HayeHus1 PyHkuuu F21

F23

H. npegen P

OnpezenseT MUHUMMaJbHOe 3HaYeHHWe MOLIHOCTU B Harpy3ke B peXMMe CTaOUJIM3aLUU
MOILHOCTHU. 3HaueHHe GYHKLUU He MOKeT NPEBbICUTh 3HaueHue pyHKuuu F24

F24

B. npegea P

OnpejiesiieT MakCMMaJIbHOe 3HAYeHHe MOIIHOCTH B Harpy3ke B peXXUMe OTpaHUYeHUs
MOIIIHOCTHA WJIA CTAOUIM3alUU MOUIHOCTU. 3HAauYeHUe (YHKIHUU MOXKET ObITb MEHbIIe
3HavYeHUs GyHKIUHU F23

®yuknuu F26-F28 neiicTBYIOT IpHU peryJvMpoBaHusl METO0M nponycka nepuogoB( dynkuus F7=1)

F26

LOHKJIL. per.

OnpejiesiieT BpeMsl OJTHOTO ITUKJIA PeryjupoBaHus. /[uana3oH 3HayeHUH PpyHKIMHU OT 1
Jo 25 cek c marom 1 cek

F27

HWXH.IIpeaeJ

MurHMMa/bHOe 3HaYeHHue CUTHaJla 3alaHus B %. [luana3oH 3HadeHud ¢yHkuuH ot 0% 1o
100%, Ho He 6oJiee 3HaYeHUs dyHKUIUU F28. luckpeTHocTh 0,5%

F28

Bepx.nmpejes

MakcruMasibHOe 3HaYeHHe cUTrHasa 3a/jaHus B %. /lnanasoH 3HayeHu# opyHkuuu ot 0% a0
100%, Ho He MeHee 3HaueHus ¢yHkuuu F27. JuckpetHocTb 0,5%

F29

H. npeges P

OnpefensieT MUHUMaJbHOE 3HAaYeHWE MOUIHOCTH B HArpy3ke B peXXHUMe CTaOWIN3alUU
MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET IPEeBbICUTh 3HaueHue yHkuuu F30

F30

B. Ipepen P

OnpefensieT MakCMMaJlbHOe 3HAY€HHE MOIIHOCTH B Harpy3Ke B peXHUMe OTpaHU4YeHHUs
MOIIIHOCTHU WJIM CTAGUIM3AIUM MOIIHOCTU. 3HAUYeHUEe QYHKIMU MOXET ObITb MeHbIle
3HavYeHHUs QyHKIUU F29

Fo1

KOHTPOJIb
Harp.

qDYHKL[I/IH BKJIFOYA€T HUJIKM OTKJ/IOYA€T TECTUPOBAHWE HA HAJIMYHNE HAI'PDY3KHU U BHYTPEHHEE
KOPOTKO€ 3aMbIKdHHWE TUPHUCTOPOB

3HavyeHue

Hagnucob

[TogcHenue

0

BKJIIOYEHA

3aumTa BKJIOYEHA

1

OTKJIOYE€Ha

3am1/1Ta OTKJIKOYE€Ha

F93

3amuTa
HECHM.

qDYHKL[I/IH BKJIOYAE€T WJIKM OTKJIFOYAET 3dlIUTYy OT HECUMMETPHWHU TOKOB HAT'PY3KH

3HaueHHe

Hagnuceh

[TosicHeHne

15%

3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%

25 %

3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%

35%

3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 35%

WIN (- [O

50 %

3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 50%

4

OTKJIOYEHa

3am1/1Ta OTKJ/IKOYE€Ha

F98

3aBOoJ. HAaCTp.

3anuck B IaMATh 3aBOJCKUX HACTpoeK( 3HaYeHHUH 10 YMOJIYaHUIO )
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3HaueHHe Hagnuceh [TosicHeHuUe
0 HeT 3HaueHUs BCeX NporpaMMHUpyeMblx (QYHKIMK He
W3MeHseTCs
Bce nporpamMMHupyeMble byHKIIMU NPUHUMAIOT
3aBOJICKME 3HA4YeHHsl. ITU 3HaYeHUsl PaBHbI:
OyHKIUsS 3aBo/ICKOEe OyHK1UA 3aBo/IcCKOEe
3Ha4YeHHe 3Ha4YeHHe
F1 0 F16 100%
F2 1 F17 1
F3 0 F19 0
F4 1 F20 UHomMm
F5 2 F21 0
1 aa Fé6 3 F22 [HOM
F7 0 F23 0
F8 0 F24 PHoMm
F9 0 F26 5 cek
F11 3 cex F27 0%
F12 1,5 cek F28 100%
F14 0 F29 0
F14 0 F30 PHomMm
F15 0% F91 0
F93 0

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIEE JAHHbIE /1J1s1 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JAHHBIE

1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnynHa 3ajaroiiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a ctpoka Kox dyHKIUMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE
1-5 cTpoka BesinuvHa 3a/al0111ero curHazna
2-9 CTpOKa 0TOOpakaloTCsl NapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHKIUHU F9 u TemnepaTypa paauaTopa, Hanpumep, [a=45
A, Ib=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.

PaGoTa OTobOparkaeMble Ha JAUCIIEE NApaMeETPbl NMEPUOAUYECKU MEHSIOTCH.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BbIOPAaHHBIM MapaMeTp,
HanpuMmep, Tp, Hy’)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (UKCALUIO
TEeKyllero napaMeTrpa. [Ilpu 3ToM Ha jucniee 6yJleT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Kop omm6ky v ee Ha3BaHHUe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCoG6bI UX YCTpAaHEHUA

Bo3MoXXHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1
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Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHMUS

N OmH6KH Haanucek Ha IlossicHeHHue
MHAMKATOpEe
Harpyska He noJjk/i-04eHa UM KOPOTKOE 3aMblKaHHE BHYTPH TUPUCTOPA.
Bo3moKHasi npuYnHa JenicTBUs
Harpyska He mnojk/ouyeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NOAKJ/IIYeHa HEBEPHO NOAKJ/IYEeHUH Harpy3KHu
HapymeHne koHTaKTa [IpoBepuTs KOHTaKTHbIe
COeIMHEHHUs; NPU HeO0OXOAMMOCTU
KOHTaKTHbIe IIOBEPXHOCTHU
ol HeT Harpy3KHu UJIn 3a4YMCTUTb, BUHTOBBIE COeJUHEHUS
K3 Ttupucropal NOATSHYTh
O6pbIB NPOBO/IOB, 06PBIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTb NMPOBOJOB
Harpys3ku Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
THUPHUCTOPA OTKJIIOYEHHOM HaINpsHKeHUH CeTH.
Eciu  Tupucrop “sBoHuTtca’ -
YCTPONCTBO HEMCIIPABHO
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
YCcTpOoHCTBO He 0OHAPY>KUBAET HANps>KeHUe CETH
Bo3MoxKHasg npu4MHaA JencTBus
Hanpsikenue Ha peryasaTop He | Y6eAUTbCA B NOJK/IIYEeHUH
. N0/, aHO HanpsKeHus, IpPaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
NOJKJ/IYeHUs]
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUThbCs, UTO HaNpshXKeHUe B CeTH
6osibiie 190 B
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBAJ HANpsKEHUS NHUTAHUSA
CUCTEeMbl  yIpaBJeHUs  WJA IpOoBajJl  CUJOBOTO  HaNpsHKeHUA
JUINTEeJIbHOCTBIO GoJiee 2-X ceKyHJ. [lanbHelllllee TOBeJileHHe Pery/asaTopa
Ow3 Hannpz(;:sgnﬂ' onpenensetrcsd 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
’ aBTOMaTHUYeCcKU TnepeiljieT B pexuMm “‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHJbI
“Ctron”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3moKHas npuYnHa JenicTBUs
HeucnpaseH BEHTUJIAATOD | Y6e uTbcsa B HCIPaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEeHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISALIMOHHBIE
YKaJII03U »KaJII03U OT IbLJIU U Mycopa
Ow4 neperpesn!
Perynsatop pasMelleH B IJI0OXO | Y6eJUTbCcs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:KaloIlero BO3/yXa He
MecTe npeBbimiaeT 40 C. YCcTaHOBUTb
peryiatop B Jipyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B pEMOHT
Harpyska He mojkJoo4YeHa WM | YO6eAUTbCA B IPAaBUJIbHOM
NOAKJ/IIYeHa HEBEPHO NOAKJ/IYEeHUHU HAarpy3KHU
HapyuieHne KOHTaKTa [IpoBEpUTH KOHTAKTHbIE
o6 HeCUMMeTpHus COeIMHEeHHUS; TP HEOOX0JUMOCTH
TOKOB! KOHTaKTHBbIe I0BEPXHOCTH

3a4YUCTHUTb, BUHTOBbIE COeEAHNHEHHUA
MNOATAHYTb

O6pbIB IPOBO/IOB, 06pBIB BHYTPHU | [IpOBEpUTH 11€JI0CTHOCTb NPOBO/IOB
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Harpy3ku

Y Harpy3KH NyTeM “NMPO3BOHKU”

CHUIbHBIA Jucb6asiaHc
CONPOTHUBJIEHUH HAarpy3KH

[ToMepUTh COMPOTUBJIEHUS
Harpy3ox

CunbHBIN fucbasaHc pa3

OTKJIIOYHUTh 3alIUTy

BHyTpeHHss1 HEUCIIPAaBHOCTh

OTKJ/IIOYUTh 3alIHUTYy UJINK OTIIPABUTDb
B PEMOHT

KopoTkoe 3aMblkaHHe Ha BBIXOJlE
peryasiTopa

[Ip03BOHUTH BBIXO/| peryIsTOpa Ha
Ha/Inure MexX$a3HOro KOpOTKOIro
3aMbIKaHHUS U 3aMbIKaHHUsl Ha 3eMJII0

CivikoM  6GoJibliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOIO MyCKa,
Ow?7 Koporkoe TOKH YMEHBILIUTE BbIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OTpaHHUYeHHUd TOKA
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HayeHUe TOKa Harpy3KH | YMeHbIIHUTDb BBIXOJAHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUeE PeryJsaTopa;
ow10 Meperpyska peryzasaTopa B Te4eHHe | BKJIIYUTD PEKUM OTpaHUYEeHHUA

AJINTEJIbHOI'O BpEMEHHU

TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryysTop

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
paboTa Ha KOHTaKTax KJEeMMHHKa
ynpaBJIeHUs; ybeauThCA B
HCIIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4X KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIK PaBHO 0%

Bo3mo:KHas npuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | NIPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHHE

L[ened ynpaBJeHus

HeBepHO ycCTaHOBJIEHO 3Ha4yeHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajia

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

HencnpaBHOCTh  KHONOK  WJIM
BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

HeTt omin6ok

PerynsiTop mnepexoauT B

pexxum

“PaboTa”, curHajs ympaBJieHUs

NPpUCYTCTBYET U HU3MEHAETCA, Harpy3ka INIOJKJ/IIOY€Hd, HO Ha BbIXOze

HalpAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewcnpaBHBI TUPUCTOPEI

[IpoBepuUTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

[IpoBepuUTh HaNW4YMe HANPSKEHUS
220 B

28




"3Bezna InekTpoHmnka” www.zvezda-el.ru

BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

HeTt omin6ok

[Ipyu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
MH/MKaTope OOGHOBJAIOTCS HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCHPUHMMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3MoxHasg npu4MHaA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U [pPOBaJIOB B
nepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM Hanps>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIQUEHUS JPYToro | OT Apyroi JUMHUU
o6opyaoBaHus (

3JIeKTpOABUraTesield, CBapOYHbIX
annapaTtos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipy mojavye HampsiKEHHWs Ha PETryJATOP HA Harpyske MPUCYTCTBYET
HanpshKeHHUe, X0Ts KoMaH1a “Pa6oTa” He 1o1aHa, peryJisiTOp HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3MoxHasg npuYrHa

JelicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHHUA HAarpy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHu4eckKoe 06CIyKUBaHUE

10.1 TexHHYecKoe OOCIY>KMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B

mecCTb MeCALEB K BKJIIOYAET B cebs:

A) KOHTPOJIb KpenJleHUs peryasaTopa

B) KOHTpOJIb 3/1eKTPUYECKUX COeIUHEHUH, OATS>KKa BUHTOBBIX COeJUHEHUH.
B) yaasieHue nbliyv U rpasy;

[') KOHTpOJIb UCIPAaBHOCTU BEHTUJIITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peXUMa peryasTopa.

11 MapkupoBKa peryJaTopa

11.1 Ha kaxbli peryJiiTop HaHOCATCH:
A) Ha3BaHMUe peryasaTopa;
B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMas MOLHOCTb;
[) cTeneHb 3aLMThI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ AepeBSIHHBIN SIIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUE

13.1 PerynsTop XpaHUTb B 3aKpbIThIX INOMEIIEHHUSIX B KAapTOHHBIX KOPOOKax WJIMU

A€PEBAHHBIX AIIMKAaX MPU CJIEeAYIOIIHUX YCIIOBUAX:

A) TeMmnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;
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B) oTHOcHUTeIbHASA BJAAXXHOCTb Bo3ayxa He 6oJ1ee 80 % npu temnepatype 35 C.
Bo3ayx B noMelleHUU He JO/DKEH COJlepKaTh NbLIY, NAPOB KUCJIOT U 1esodel, a Takxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

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

13.3 TpaHcnopTupoBaHHe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TpPaHCIOPTA.
TpaHcropTHpoBaHWe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTu3npoOBaHHbBIX OTCEKAX.

14 KoMILJIEKTHOCTb

ZVEL-3-C-ZT ..ottt e e e e 1 .
PYKOBO/CTBO MO 3KCIIYATALLMHU ...cevvereeereensreennneeeneens 1 .
| =00 (0] s PP PTRTRPRP 1 wr.

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJIeM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEeHUAX YCTPOUCTBA 10 BUHE NOTPEOUTENA.

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHM3alUi 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHUPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBHUAX, UCIBITAJIU yJapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIe
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUSITHU
WU3TrOTOBUTEJIA.

15.5 B ciydyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MOXXHO 00pPaTUThCS N0 aipecy, YKasaHHOMY calTe KOMIIaHUU: www.zvezda-el.ru
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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 | 568 | 521 330 30 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 | 370 42 Bosatel M10
ZVEL-3- C-ZT -800 800 505 | 447 | 761 | 714 | 330 46 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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