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BBejgeHue

Hactosimue «PykoBOACTBO MO 3KCIJIyaTallMu» MpeJHA3HAaYeHbl /[AJI1 O3HAKOMJIEHUS
006CIY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIUMIIOM AEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOW 3KCIJIyaTallud U O6CAYKMBaHUS Tpex(dasHOro TUPUCTOPHOTO peryJssTopa
MOUIHOCTU C OJYHKIMEd CTabuau3anuy, uMeHyeMoro pajiee mno Tekcty “ZVEL-3-C-RT”,
“perynstop” uam “ycTpoucTBo”.

1. Ha3HayeHue

1.1 PeryasTop npeAHa3HadeH JJis peryJMpOBaHUsA NepeMeHHOro HallpsKeHUS B CeTAX
220/380 B 50 I'm; Ha aKTUBHOW W aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJlaMHU:

A) $a30BbIM, TO eCTb U3MEHEHHEM yTJIa 33/leP>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTon0M npomnycka Nepyuo/ioB.

PerynaTtop Hesb3d HWCNOJb30BaThb [ 3JEeKTPONUTAHUA NPUOOPOB, COZAEpKALIUX
3JIEKTPOHHble CXeMbl( KOMIBIOTEpPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHHUKALlMOHHOE
obopyZoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOGOpYJOBaHUA HeceT
NoTpebrTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpyska K pery/isaTopy NoJKJH4aeTcs M0 CXeMe “pa30MKHYTbIA TPeyroJbHUK .

1.3 PerysvpoBaHMe HanpsbKeHUs] HA Harpyske OCyIeCTBJISETCS OJJHOBPEMEHHO IO BCEM
TpeM pasaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 3a/jlaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JAJisl PyYHOr0 ymnpaBJieHUs] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJjHa3HayeHbl KHONKHW U IepeMeHHbIM pe3nuCcTop Ha
nepefHell mnaHeau 1wmkKada, TaK M JUCTAHLMOHHOIO VYIpaBJeHUS1 B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOLIMX CUTHAJIOB MOTYT IPUMEHSATHCA:

A) ctanpapTHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHelmHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay pa3pelnienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyMb6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILIEeCTBJSEeTCS MyTeM
NpOrpaMMHUPOBAHUSI.

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

1.6 PeryssaTop oToGpa)kaeT Ha JUCIiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3KH, peXMMaxX paboThl, 3HAYEHUS MPOrpaMMHUPyeMbIX YCTAaBOK U KO/Ibl
OILIUOOK.
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1.7 PerynissTop MMeeT LIMPOKUN KOMIJIEKC 3AIUT U aBTOJUATHOCTUKH, 00eCTeYnBAIIUX
HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTE N

0 BO3HUKAKIKMUX HEUCITPABHOCTAX U UX YIIpEXKACHHUE.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tabsule 2.1

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

CxeMa NOJKJIOYEHUs] HAarPY3KHU

@®a30BbIi, NPONYCKOM MEPUOJOB

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

yIpaBJieHUd

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

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

Tun cucteMsbl ynpaBJieHUs

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

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

BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”
JJIeKTpOHHAas 3aUlMTa
JJIeKTpOHHAad 3alluTa
Jatyuk Temnepatypsl 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
NpOrpaMMHUpPYEMOro peJse
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
NpOrpaMMHUpPYEMOro peJse
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 peJse
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 HopMasnbHO-3aMKHYTbhIM KOHTAKT 3-I'0 IPOrpaMMUPYEMOTO
pene
X5 1 L Hanps»keHue ynpaBjieHust
X5 2 N HanpsikeHue ynpaBJieHUs

3.5 BrI60p cxeMbl coeiIMHeHUd HAarpy3o0K.

Harpyska mnoakovaercsa N0 cxeMe “pa30OMKHYTBIA TpPEYTOJbHUK’, TMpPU 3TOM
MaKCUMMaJlbHble HaNpsKeHUs Ha Harpy3ouyHbIX pe3uctpax Rab, Rbc u Rca paBHBI JMHeHHBIM
HanpspkeHUssM( HoMuHaJibHO 380 B).

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

3.7 Bb160p croco6a noia4u KOMaH/[g

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KooKy X1
Ha [J1aTe ynpaBJeHUs.

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

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YIpaBJiIeHUS] OCYIIeCTBJSETCS
nporpaMmMupoBaHueM GyHkuuu F1( cM. myHKT 7).

3.8 BhI60p 33/1a1011IEr0 CUTHAJIA

YnpaBaATh YpOBHEM BbIXOJHOTO HAMPSDKEHUs PEryJasTopa MOXHO MeCTHO WU
JUCTAHIIMOHHO. MeCTHO MO>KHO yIIPaBJIATh:

A) xkHonmkamu “>" m “<”. HaxaTue W yjep:kaHUMe KHONKHU “>" yBeJUYMBAET 3HAUYEHUE
33/Ia1011ero CUrHa/Ia, a HaKaTHe U yJep>KaHue KHOMKH “<” — yMeHbIlIaeT;
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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

10
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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 BeixosHoe HanpsbkeHUe MU pa3oBOM CrIoco6e peryMpoBaHUs

JlocToMHCTBa MeToa:

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

B) noaxoauT AJis peryJyMpoBaHUsl TeMIlepaTypbl MaJIOMHEPIMOHHBIX HAarpy30K U YPOBHS
APKOCTH CBEYEHUS JIaMIl HaKaJINBaHUS;

B) no3BoJisieT yMEeHbIIUTb MyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCHUT rapMOHUYECKHE UCKAXKEHUSI HATIPSHKEHUS CETH;

b) noTpeb/ieHrEe peaKTUBHON MOIIHOCTH, IOHMXKEHHE COS (P CETH.

Pa6ouuii quks npu ¢a3zoBoM peryJMpoBaHUM NpeACTaBIeH HUXKe Ha pUCyHKe 3.5:

11



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

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.

12
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Tab6auua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS Y MOILHOCTH peryJsaTopa OT CUrHasa
3a/laHus

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsixenue, U Moi1HocTs, 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

PeoIX,% | 1 4 19 116 ]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)

3.13.3 HM>KHUW ¥ BepXHUU NIpeJieJibl peryJupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUAM Min u Max Ha

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH MO3BOJIIET YCTAHOBUTb TPaHUILbI
Jluana3oHa, B KOTOpPOM OyJeT BeCTUCh peryJupoBaHMe BbIXOJHOro mapamerpa. Ecau
YCTAaHOBUTb 3HAueHWe /[iJIsi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryivpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HalnpsKeHHUs.

JluckpeTHOCTBb perysMpoBanus coctapset 0,1%.

3aZlaHNe 3Ha4eHU HMXKHEero U BepXHero npeJiesioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.13.4 PexX¥M OorpaHvYeHuUsd TOKa

PerynaTtop MoxeT paboTaTb B peXuUMe OrpaHUYeHHUs TOKa, B KOTOpPOM CHUCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISIET
TOYHO OTpPaHHWYMBATb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. ODyHKuusa
BKJIIOYAEeTCA U OTKJIIOYAeTCs NporpaMMUpoBaHUeM ycTaBku F17, a BeJlM4uMHA MaKCMMaJIbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).

3.13.5 PexyM cTabUJIM3alUHU TOKA

PerynsTop MoXeT pab6oTaTb B pexuMe CTabWIM3alldM TOKa, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTHYeCKHW H3MeHsIeT yIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOOBI MOAAEPKMUBATh TOK Harpy3KH Ha 3a/laHHOM ypoBHe. TOYHOCTb cTabUIM3aL U
TOoKa — 2% OT HOMMHAJIbHOTO TOKa PEryJisiTopa, BpeMs CTAaOUJIM3allMU NPU CKayKe Harpys3Ku
WU ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cek. CurHasn 3asaHusi oTOOpakaeTcs B aMIepax,
Hanpumep [3 =27 A. OyHKIMS BKJIKOYAETCA U OTKJIKYAETCs NIpOorpaMMHUpPOBaHMEM yCcTaBKU F17,
a BeJIMYMHA MMHUMAJIbHOTO U MaKCUMaJIbHOTr'O TOKa 3a/jaeTcs ycTaBkaMu F21 u F22( cM. nyHKT
7).

3.13.6 PexkyM cTabuiM3alnuy HanpsHKeHUs
PerynsTop MoXeT paboTaTb B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4YTOObl MOAJEep>KMBaTh HAINpsDKEHWE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TO4YHOCTH
cTabuav3anyu HanpskeHus — 2% OT HOMUHAJIbHOTO HaNps>XKeHUs CeTH, BpeMsl CTabuIu3aLuu
IpU CKayKe HAarpyskud WJIMU ceTeBoro HampsbkeHusa Ha 10 % - 2.3 cek. CurHan 3ajaHufd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®DyHKuus BKJIHOYAeTCd U OTKJ/OYAETCS
nporpaMMuMpoBaHueM ycTtaBkdn F17, a BeJMYMHAa MHHMMaJbHOTO Y MaKCHUMaJbHOTO
HanpspKeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).
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3.13.7 PexxyM orpaHyvYeHUs MOIIHOCTU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4Ye€CKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TAaKHUM
00pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICUJA 3aJaHHOe 3Ha4deHHUe..
OyHKIMA BKJIOYAETCA W OTKJ/IKYAEeTCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMMaJIbHOU MOIIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.13.8 PexxuM cTabuan3a My MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/IeHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOOGBI MOAJAEPKUBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TO4YHOCTb
CcTabu/IM3al My MOLHOCTH — 4% OT HOMUHAJIbHOW MOLHOCTH PeryJisaTopa, BpeMs CTabuau3anuu
IpU CKayKe HAarpyskud WJIMU ceTeBoro HampsbkeHusa Ha 10 % - 2.3 cek. CurHan 3ajaHufd
oToOpaXkaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IIOYAETCS
nporpaMMupoBaHueM ycTaBku F17, a BelM4YMHAa MHUHUMa/JIBHOM M MaKCUMa/IbHOM MOLHOCTEN
3aaaeTcs yctraBkamu F23 u F24 ( cM. nyHKT 7).

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

100% — — — — — — —
CwurHan 3agaHws

et

Komanga “"Pabota”

0 -

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 PexXyM orpaHUYeHHs MOLHOCTH

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4Ye€CKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TAaKHUM
00pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICUJA 3aJaHHOe 3Ha4deHHUe..
dyHkMA BK/IIOYaeTcsd NMyTeM NpucBoeHUs ¢yHkuuu F17 3HaueHHMs paBHOro 5, a BeJMYMHA
MaKCUMaJIbHOU MOIIHOCTH 3a/iaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.14.4 PexxyM cTabUaM3aIMU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/IeHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOOGBI MOAJAEPKUBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TO4YHOCTb
CcTabu/IM3al My MOLHOCTH — 4% OT HOMUHAJIbHOW MOLHOCTH PeryJisaTopa, BpeMs CTabuau3anuu
IpU CKayKe ceTeBOro HampsbkeHMA Ha 10 % - 2.3 cex. CurHan 3afaHus oToOpa)kaeTcs B
KuyoBaTTax, HanpuMep P3 = 10,0 kBt. ®dyHk1Msa BK/IOYaeTcs NyTeM nNpucBoeHus GyHkuuu F17
3HaUYeHUsA paBHOro 6, a BeJMYMHA MUHHMMAJbHOW M MAKCHUMaJbHOW MOLIHOCTEH 3ajaeTcsd
yctaBkaMu F29 u F30 ( cM. nyHKT 7).

3.15 Boi6op THIA HArPy30K

PeryssTop uMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3Kd - aKTUBHOM HWJIM aKTUBHO-
MHAYKTUBHOU. Bb160p ocCylecTBsieTCsl porpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( aKTHUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryasaTop caBuraet MMNyJibChl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Ilepexojia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpe/ieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3UMPOBAThb PEryJMPOBOYHYI0 XapaKTepPUCTHUKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi ycCTaHaBJMBaTb I3TOT pEXUM MpHU
NO/KJIIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHOCcTH MeHee 0,8, HanpuMep TpaHchopMaTop
Ha X0JIOCTOM XOJy, 3JIeEKTPOABUraTe U U T.N. Ec/IM ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), noaToMy BbIGOp peKUMa aKTUBHO-UHAYKTHBHON HarpysKu He
TpebyeTcsl.

- NIpPU peryJMpoBaHUM MNponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHUS Harpy3kud 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJsA [0 IOJIHOIO CeTeBOro, IMocje 4ero yxke COOCTBEHHO U
HAayMHaeTCcs peryJMpoBaHMe MNPONYCKOM MEepHOJ0B. 3a CyYeT IJIABHOrO CTapTa YAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUsl TpaHCcPOPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.16 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
Perynsatop umeet cneyuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOpPOW 3Ha4YeHUsl paBHOro 1, Bce moJsib30BaTeJbCKUE YCTAaHOBKU CTHPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCSA 3aBOJCKUeE 3HaYeHUsI PYHKLIUH.

3.17 3amuThl

B perysnsaTope peasn3oBaHbl Cle[yOlIHe BU/bI 3alUT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3aluTa peaju3yeTcs yTeM GbICTPON 06pabOTKH MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT ZJATYMKOB TOKa. [Ipy npeBbillIeHUH MTHOBEHHOT'0 TOKa 3Ha4YeHUs 3*|HOM IpOUCXOAUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTC COOTBETCTBYIOLLee
COOOIIeHHE.
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B) 3amMTra OT 1neperpyskd THPUCTOPOB MpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTEJbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMMHA/JIbHOE 3HauyeHHe TOKa pery/AaTopa. Mukpomnpoleccop HenpepblBHO H3MepseT TOKH
Harpy3KHy U HaKallJIUBaeT 3HayeHUe BpeMs-TOKOBOI'O MHTerpajia U CpaBHUBAET ero C yCTaBKOH,
IpY NpeBbIIEHUU KOTOPON CHUMAaeT UMIYJIbChbl yIpaBJeHUs ¢ TUPUCTOPOB U OToGpakaeT Ha
Juciiee coobiieHue. Paborta perysisgTopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “'oToBHOCTB” ecsiv moAaHa komanza “Cron”.

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

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBbIM
JaTYMKOM, KOTODPBIM HeNpepbhIBHO ONpaluBaeTcd MHUKpompoueccopoM. IlpegesnbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3aliUThl paboTa peryasTopa
6JIOKMpYyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBIK/JIIOYAIOTCA
BEHTUJIATOPbl OXJAXKAEHUS W PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[) 3amuTa OT HECUMMETPUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alliUTa MOXeT
ObITh BKJIOYEHA WU OTKJIIHYeHa NyTeM NporpaMmupoBaHus ¢yHkuuu FI3( cm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CeYIOIHUX YCIOBUM:

- cpegHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMUHAJIBHOTO
TOoKa [ HOM peryJsigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oTJHd4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% wau
50%( B 3aBUCHUMOCTHU OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecruMMeTpusl BBIXOJHBIX TOKOB MOET ObITb 00YCJI0BJIeHa MOBPeXJeHUsIMU B HarpyskKe,
Hanpumep, neperopaHreM TOHoOB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

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

E) KOHTpoOJb HalpshKeHUs] CUJIOBOM CeTH OCYILLeCTBJSETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Clydae OTCYTCTBUSI OJHOM WJIM HeCKOJbKUX $a3 WM B Cjlydae MX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJIM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yuknuu FO2( cM. nyHKT 7).

3.18 HacTpoiiku

B perynsTope npelycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) HsMeHeHue mnopora cpabaTblBaHMsl 3allUThl OT KOPOTKOTO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruy miaTel TPM-ZVEL A5. W3HavasbHO Ha
NpeANpUATUN U3TOTOBUTEJIE YCTAaHOBJIEH NIOPOT cpabaThlBaHUSA MO aMIJIMTY/e OoKoJio 3*[H, rae
[H - HOMHUHA/NIBHBIM TOK peryJiATopa. B 3TOM »xe JileBOM BepxHeM YIJy IJIaTbl UMEKTCA JBe
KOHTpoJibHble ToukU “K3”. HampsikeHue, uaMepeHHOe MeXJAy 3THMH TOYKAMH, ONpeJesiseT
yCTaBKy cpabaTbiBaHUs 3auuThl 10 K3. O6GbIUHO 3TO HanpshKeHUe cocTaBJisgeT okoJsio 2 B. [Ipu
HEeOOXOJAMMOCTH YBEeJUYUTb YYBCTBUTEJIBHOCTb CpabaTbIBaHUSl HYKHO 3TO HalNpshKeHUe
YMEHBLINTb, [JI1 Yero roJIOBKY peryJJMpOBOYHOr0 pe3nctopa R3 Hy»kHO nmoBopaynBaTh NPOTUB
4acoBOM CTpeJsike, AJs1 3arpybJieHuss — HaobOpoT HampsbkeHHe ycTaBKM K3 yBeqnuuTb U
IIOBOpPAYMUBaTh roJIoBKy R3 1o yacoBo¥ cTpesike.

[IpyHUMas pelieHHe 0 HeOOXOJAMMOCTH M3MEHEHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHMU, CJlelyeT IPUHUMaTh BO BHUMaHue:

- IpY HanpsKeHUe YCTaBKM Bblille 2,5 B 3amyuTa MoxeT ObITh NOJIHOCTBIO BbIBEe/leHa U He
cpabaThIBaTh BOOOIILE;
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- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
W3MepeHHOM KJielllaMH, MeHblleM 4YeM [H. 3TO He 00s3aTeJlbHO T'OBOPUT O HeNpaBUJbHOU
3aBOJICKOM HAcCTpoOWKe 3al[dThl, MOTOMY 4YTO 3al[dTa CpabaTbIBaeT IO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHCTBYWIEMY. ITO yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HaYeHHe TokKa( muk-pakTop). [lonbITKa 3arpyorUTh UK MOJHOCTbIO OTK/IIOYUTh
3amuTy oT K3 MoXeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TMpejJieJibHOe 3HaueHHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HACTpoMlKa Kak pas
npejycMaTpUBaeT cpabaThiBaHUE 3AIUTHI AJis HeIPEBbIIIEHHUs 3TOTO MpeebHO-A0yCTUMOTO0
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM rapaHTUHHOM
00CY>KUBaHUU.

b) IlokaszaHus JaT4YMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (AKTHYECKH,
pacxoAsATcs € JaHHBIMH, 0TOGpaXkaeMbIMU Ha JHUCILIee, MOXKHO IPOU3BECTH UX MOACTPOUKY. [l
NO/ICTPOMKM MOKAa3aHUM AATYMKOB TOKA CIYKaT peryJupoBouHblie pe3uctopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaer 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHKUMas pelieHUsA 0 HEOOXOJUMOCTH HACTPOWMKM NMOKAa3aHUM JATYUKOB TOKA ClaefyeT
MMeTb B BUAly cJllefiytolie GaKTOophbI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYK HayaJbHYI0 30HY HeYyBCTBUTEJIBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTopa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPAaBHOCTH UJIK HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- [ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
CpelHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kjemax goJikHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaTUuHoe 3HaueHue). Kiemu, He usMmepsiomue TRUE RMS, MoxHO
WCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKE, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJAUTH IIPU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaTOpa;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThIBaHHIO 3aLIUT OT
neperpy3skd HJM KOPOTKOrO 3aMblKaHUs - JIMOO CJMLIIKOM 4YacToe U HeOoOOCHOBAaHHOeE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryjadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CY>KUBaHUU.

B) [IlokasaHus HampsbKeHUs Ha JUCIUIee MOXHO B HeOOJIbIIUX  Mpejesax
NOJIKOPPEKTHUPOBAThL C MOMOUIbl0 pe3ucTopoB R7-R9 Ha HmxHed nsate TPM-ZVEL A6. R7
oTBeuyaeT 3a NokaszaHus HanpsbkeHuss Uab, R8 - Ubc, R9 - Uca cooTrBeTcTBeHHO. ['0/10BKU
pPEryJIMPOBOYHbIX PE3UCTOPOB JAOCTYNHbI C NpaBOM CTOPOHbI IaThl. [lpu u3MepeHUUn
HanpshKeHUs1 Heo6X0JUMO UCIO0JIb30BaTh MPUGOP, CIOCOOHBIN U3MEPSTh CpeJHEKBaZpaTUYHOE
3HayeHUe HamnpsbkeHus. Ha Takux mpubopax gosmkHa 6biThb Haanucb TRUE RMS( uctuHHOE
cpeHeKBaJ[paTUYHOe 3HaueHue). [Ipubop, He uaMepsawie TRUE RMS, MoXxHO MCII0/1b30BaTh
TOJIBKO MpPH CUHYCOWJAJbHOM HaNpsHKeHWH, a NPU HECUHYCOWJA/JbHOM TOKe TaKhe KJellu
MOTYT J1aTh MOTPelHOCTh u3MepeHnus o 50%. PekoMeHayeTcs UCMOJb30BaTh Kjaeld GUPMBbI
"Fluke” nnu “Appa”.
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[lpy mnpoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUW Ha JUCIJIee PEeKOMEHAYeTCs
bUKCHPOBATh PeryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJu ynpaBJeHus

4. Tpe6oBaHMs 6€30NIACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “IIpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjiaM  TeXHUYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBus TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpe6GuTesei».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCd ONacHoe [JJif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOXOAUMO OTKJ/IIOYUTh PETYJIATOP U NOJK/II0YaeMble yCTPOKUCTBA OT CETH.

4.3 He ponyckaeTca nomnaZaHue BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpelnjaeTcs MCNOJIb30BAaHUE PETYJSATOPAa B arpeCcCUBHBIX Cpejax C Cofep:KaHHeM B
aTMocdepe KUCJIOT, Liei0uel, Maces U T. 1.

4.4 TlopxkarodeHWe, peryJMpoBKa U TexHHUYeCKOe OOCIyKHBaHHe peryssTopa JdOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMM ClelMaJMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Ilpu sKcmayaTalud M TeXHUYECKOM OOC/HYyKMBAaHUU HE00X0JAHMMO CO6J0/jaTh
Tpeb6oBaHus «[IpaBUJI TeXHHYECKOW 3KCIJIyaTallMHd 3JIEKTPOYCTAHOBOK MOTpPeOUTeNel» U
«[IpaBuUJ TEXHUKU 6€30MACHOCTHU MPU IKCILJIyaTalUH 3JEKTPOYCTAaHOBOK OTPeOUTE e ».

4.6 Jlns 3a1lUThI 00CIYKMBAIOILET0 IIepCoOHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCIIOJb30BaH KAaK Pa3beJUHUTEJb I[eNU UJIH U30JHpYIolee
YCTPOUCTBO.

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

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

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. [/ npeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJIWBATh PETyJASTOP Ha HETOPIOYYIO TIOBEPXHOCTh;

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

B) npu ycTaHOBKe He06x0A4MMO obecrnieduTh He MeHee 100 MM cBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsaTopa.

5. MoHTaXX Ha 00'bEKTe.

5.1 CJIe,Z[yeT YCTAHOBUTD PEryjdTop Ha MITATHOE MECTO U HAJAEXKHO 3aKPEIUTDb €T0.
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5.2 3a3eMJIUTDb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

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

5.3 CeyeHue CUIOBBIX IPOBO/OB 0JX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaCTBEHHbIM HWX IOAKJ/JIIOYEHHEM K
yhnpaBJAKMUM KJIEMMaM [JId KaXJ0ro CMraaja oTAaAeJIbHO.

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

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIMMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TOMEXH.

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

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPHUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

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

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KHd peKOMeHJyeTcCd NOAK/IIOYUTD JIaMIlbl HaKaJUBaHUA MOLIHOCTBIO
100-150 BT;

be3 mojk/JIOYeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHMUs,
3a3eMJIeHUd, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) mnojaTh HamnpskeHHe Ha PeryJsTop, IpU 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHe u
KopIyca JJ0JDKHbl KpaTKOBPEMEHHO 3aropeThCs U NMOTacHYTh, Ha JucIlyiee B TedeHHe 10 cekyH[,
Jl0/KHA 0TOGPa3UThbCA HAANWCh TeKylled MOJesM pery/sTopa U BKJKOYAKTCA BEHTU/IATOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0TOOPAa3sUThCS HaANUCh ‘TOTOBHOCTB” U TeKylllee 3HAaYeHHE
CUTHaJjia 3ajaHusi( HampspKeHUs WM MolHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pEryJsATOp HMeeT HAaCTPOWKU: IMojadya KomaHJbl “PaboTra”
OCYIL[ECTBJISETCS MECTHO TYM6JIEPOM C JIMI[€BOH MMaHeJ M, BbIXO/HOE HaNpsiXKeHUE PEryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3aJaHUs MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3HUCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsiokeHHe “Bka” M NPOKpyTUTE pPYy4Ky IepeMeHHOTro
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NOIK/IIOUeHHOH Harpy3ke( JlaMmax HaKaJMBaHUWs) U3MEHSIeTCS HalpsbKeHHe B mpejiesiax OT
HYJISI /10 TIOJIHOTO 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.

[IporpamMmupyeMble GYHKIMU peryJisiTopa nepevyucaeHbl B Tabaune 7.1.
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Ta6snna 7.1 [IporpaMMmupyeMblie GYHKIIUU

PdyH- Hagnuch Ha Onucanue
Kiysi | MHAMKaTOpe
dyukinuu F1-F8 aABasi10TCA 061IMMM AJ151 BCEX PEXXHMOB
Onpenensier cnoco6 ynpaBJjeHUs: KoMaHJa “‘Pabora” mnopaeTca MeCTHO WU
JIUCTAHIIMOHHO
3HayeHHe Hagnucek [TosicHeHuMe
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
0 TyMOJIep “ » PR
TyMOJepa “PaboTa” B mosiokeHue “Bka
KoMania “PaboTa” mojjaeTcs myTeM 3aMblKaHUS KJIeMM

1 JUCTAHIIMOHHO .

6 ¥ 7 KJ1IeMMHOU K0JI0AKHU X1 nJ1aThl yipaBJleHUs]

OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs?)KEHUEM

3HavyeHHe Hagnucek IlosicHeHue
CurHas 3ajaHUs] U3MEHSETCS] HAXKAaTHeM KHOMOK “>” U
“

0 KHOIIKU “n

HaxkaTue “>” yBesIMYMBaeT BbIXO/[HOE HATIPSIXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHusi HW3MEHSIETCS [OBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, pa3MellleHHOro Ha JIUIEeBOU

1 BCTP.pe3UCTOP naHeJsu. [osioxkeHuUe “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. . « »
MUHHMAaJIbHOU BeJIMYMHE 33/laHus, oJIoKeHHue “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 ynpaJjeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus N0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3afaHusl MOJAETCS BHELIHUM IepeMeHHbBIM
5 BHEIIl. pe3UCTOP | PE3UCTOPOM. PekomeHyeMoe 3HauyeHHe
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpefiesisieT MOBEeJeHUE PETYJIITOpPA IMOC/Ae MPONAKU HANPSPKeHHUs] CHUJIOBOW CeTU WJIU
BCIIOMOTaTeJIbHOTO HAaNpshKeHUs B pexkuMe “PadoTa”
3HayeHHe Hagnuchb [TosicHeHue
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWEe CKAayKoM BO3BpallaeTcsd Ha

0 BKJIDYEHO NpeXHUU YPOBEHb.

Eciv mpoBan HampsbkeHUs Jiuicad 0GoJsiee 2 ceK -

F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXO/JIHOE HAIpsHKEHWE CKAayKOM BO3BpallaeTcsd Ha
NpeXHUH ypOBEHb.

1 OTKJIIOYEHO Eciv mpoBas HanpspkeHWs JJdicAd Gojee 2 CeK -
aBTOMAaTHYECKUH Iepe3anycK He MPOUCXOJUT; 4YTOObI
nepedTH B pexXuM “Pab6oTa” HYXHO NOAAThb KOMaHIY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejesisieT ycaoBUe cpabaThiBaHUs 1-ro MporpaMMHUpPyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO Pejie HEaKTUBHO BO BCEX PEXKMMaX pabOThI
1 crtan TOTOB S:paﬁaTbIBaHI;Ie peJie MPOUCXOJUT MPHU NEPEXOJE B PEKUM
F4 1-e pene ['0oTOBHOCTB
) curnar PABOTA ‘(’:pa6aTb:BaHI/Ie peJie MPOUCXOJUT MPHU NePEXO/IE B PEKUM
Pa6oTa
3 crrnan ABAPHS CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

“ABapus”
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OnpenenisieT ycjoBUe cpabaThIBaHUSA 2-T0 NPOrpaMMUPYEMOro peJse
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
1 curHaa 'OTOB
F5 2-e pene “T'oToBHOCTB”
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B PEXKUM
2 curuan PABOTA | /PaYaT! peJIe NPOUCXOAHT HpH NEPEX0Ae B p
PaboTa
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
3 curHaa ABAPUA | ., p ” p p A p pexoae s p
ABapusi
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-r0 IPOrPaMMHUPYEMOTO peJie
3HayeHHe Hagnuch [TosicHeHue
0 OTKJIIDYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/Ee B PEKUM
1 curHaa 'OTOB
F6 3-e pesne “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
2 curnan PABOTA | P23 pesenp AT IPH TIEPEXOAC B P
PaboTa
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
3 curHaa ABAPUA | ., p ” p p a p pexoae B p
ABapus
OnpepenisieT MeTOJ PeryJIUPOBaHMUs BBIXOAHOTO HANPSXKEHUS
3HayeHHe Hagnuchb [TosicHeHue
F7 MEeTO/, per. " =
0 ¢$a3oBbIl ®a30Bblll MeTO/| pErYIMPOBaAHUS
1 np.nepuoz, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJIOB
3ajaeTcs XxapaKTep Harpy3Ky — akTUBHAs WM aKTUBHO-UHAYKTHBHas.
3HavyeHUe Hagnuch ITosicHeHue
0 aKTHUBHas AxTuBHas Harpyska( cos du >0,9)
F8 HArpyaKa 1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH]lyeTcsl HCNOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBoM ynpaBieHUU(
F7=0) wu pgna Harpy3kd, NOOAK/JIYEHHON dYepes
TpaHcpopMaTop, mpH ylopaBJeHUM MPONYyCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphbl AJ1s UHJUKALMU B paboyeM pexuMe
0 LLUP WHuKanus TOKOB, HANPSKEHUW U MOIITHOCTEN 1o da3am
1 LU WHauKanus TOKOB M HaNPsXKeHUH 1o ¢paszam
F9 HHAMKALHA 2 I, P WHauKanusi TOKOB M MOITHOCTEH 1o ¢paszam
3 U, P WHuKkalnusi Hanpsi>keHU U MollfHOCTel 1o ¢paszam
4 I Wuukanusi TOKoB 1o ¢paszam
5 U WHuKanusa Hanpsi>KeHUH o pasam
6 P WHauKanusa MoIHOCTEeH 1Mo ¢pasam
dyukuuu F11-F24 peiicTBy0oT npu ¢pazoBoM MeToe peryaupoBanusi( yuknusa F7=0)
F11 IABH. IVCK BpeMs mnJ1IaBHOTO BbIXOJIA HANpsKeHWs HaA 3a/laHHbIA ypoBeHb. /lMana3oH 3HauYeHUU
-1y ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
F12 IABH. BBIKI BpeMsa NJIaBHOTO CHW)KEHUs HaNpHKeHWsA [0 MHUHHMaJbHOrO 3HadeHHA. /[luamasoH
) " | 3HaueHnun# dyHkuuu ot 0 10 25 cek c marom 0,1 cek
OmnpefenisieT 3aKOH U3MEHEHUs BBIXOJHBIX HANPAKEHUS U MOIIHOCTU B 3aBUCHUMOCTHU OT
yOpaBJsollero curHana(mpu ycjJoBUM, 4YTO HaNpsiKeHHe CeTHU CUHYCOUJAJbHO, a
Harpyska JInHelHa)
3HavyeHUe Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BeixofHOe HampshKeHUe MNpsAMO HPONOPLHOHAJBHO
CUTHaJy yIpaBJieHUs
1 p BbIXo/iHasi MOIHOCTb MPSIMO MPONOPI[MOHAJBHO CUTHATY
ynpaBJieHUs
F15 | HyoKEIDeses MuHMMasbHOE 3HaUYeHHe curHaJjia 3ajaHus B %. [luana3oH 3HavyeHud pyHkuuu ot 0% 10
TIpe 100%, Ho He 60Jiee 3HaYeHUs dyHKUUU F16. luckpeTHocTh 0,5%
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MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanasoH 3HaueHuit pyHkuuu ot 0% no

K16 | Bepx.mpenen 100%, Ho He MeHee 3HaueHusa ¢yukuuu F15. luckpetHocTb 0,5%

YHpaBﬂe}me TOKOM Harpy3KHu. CDYHKI_[I/IH BKJ/IIOYA€T HUJIK OTKJIKOYA€T PEXHUM OFPAHUYECHHUA
TOKa HUJIN CTa6I/IJII/ISaI_II/II/I TOKa.

3HavyeHHe Hagnuch [TosicHeHue
0 OTKIL Pe>xuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpaHuyenue I | Bk/O4eH peKUM OrpaHAYEeHUs TOKA
F17 yIp. TOKOM
2 Crabunuzanus | | BkJawoyeH pexXuM cTabuan3alMi Toka
3 OrpaHuvyenue U | BkJoyeH pexuM orpaHU4YeHHUs1 HaPsHKEeHUs
4 Crabum3anus U | BkiatodeH pe)XMM CTaOU/IM3aUU HANPsIPKeHUs
5 orpaHuvyeHue P | Bk/iloueH peXUM orpaHUYeHUsI MOLHOCTHU
6 Ctabunuzanusa P | BkyroueH pexuM cTabuaru3alii MOIITHOCTH
OmpenesiieT MUHUMa/JbHOE 3HAueHHEe HaNpsDKEHUs Ha Harpyske B pexume
F19 H. npeaena U CTaOWJIM3alMU HanpshDKeHUs. 3HadyeHHe OGYHKIMKA He MOMXKeT IPEBBbICUTh 3Ha4YeHHe
¢yHknuu F20
OmnpepesisieT MaKCUMaJIbHOE 3HAUYEHUE HAMPSDKEHUS Ha Harpy3Ke B peXKUMe OrpaHuYeHUs
F20 B. npegen U HanpsiKeHUs WM CTAaGUIM3allMU HanpskeHUs. 3HauyeHUe (QYHKIMUM He MOXKET ObITh

MeHbllle 3Ha4yeHUus GyHKnuu F19

OHpe,Z[EJIHeT MHWHHMaJIbHOE€ 3HAYE€HHWE€ TOKAa B HAIPY3KE B PEXUME CTa6I/II[I/I3aI_[I/II/I TOKa.

k21 H.ipezien | 3HaueHUe QYHKIIMH He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F22

OnpejnesnsieT MakCMMaJibHOe 3HAaYeHWE TOKAa B Harpy3ke B peXXHMe OrpaHUYeHUs TOKa
F22 B. ipeze | WJIM CTAaOMJIM3alM1 TOKA. 3HaUYeHWe PYHKLUHU He MOXKET MPEBbICUTh HOMUHAJbHBIA TOK
perysiTopa U He MOXKeT ObITh MeHbllle 3HaYeHus yHKuuu F21

OHpe,Z[EJIHeT MHUHHMaJIbHOE€ 3HAYE€HHWE€ MOLUIHOCTHU B HAT'PY3KE€ B pEXHUME CTa6I/IJ'II/I3a]_U/II/I

k23 H.mpeaes P MOIHOCTH. 3HaueHHe QYHKIUU He MOXKET NPEBbICUTh 3HaYeHUe yHKiuu F24

OnpejnesniieT MakCMMaJibHOe 3HauYeHHWe MOIIHOCTH B Harpy3ke B peXXHMe OrpaHUYeHHUs
F24 B. ipenen P MOIIHOCTH WJIM CTAOWJIM3alMU MOIIHOCTU. 3HayeHHue QYHKIMU MOXKET ObITb MEHbIe
3HaYeHUs GyHKIMU F23

®yuknuu F26-F28 neiicTBYIOT IpHU peryJvpoBaHusl METO0M nponycka nepuogoB( ynknus F7=1)

OnpezensieT BpeMs OJHOrO LUKJA peryJupoBaHus. [luana3oH 3HayeHUH YHKLUU OT 1

F26 UKL per. Jo 25 cek c marom 1 cek

MuyHHMaJIbHOE 3HaYeHHWe CUTHaJIa 3aZaHus B %. /luana3oH 3HavyeHUH GyHKUMHU oT 0% 1o

F27 | wmmwxHnpenen 100%, Ho He 60Jiee 3HaYeHus dyHkuuu F28. luckpetHocThb 0,5%

MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanazoH 3HaueHuit pyHkuuu ot 0% no

k28 Bepx.nipeden 100%, Ho He MeHee 3HaueHusa ¢yukuuu F27. JuckpetHocTb 0,5%

OHpe,Z[EJIHeT MHUHHMaJIbHOE€ 3HAY€HHWE€ MOLUIHOCTHU B HAT'PY3KE B pEXHUME CTa6I/IJ'II/I3a]_U/II/I

k29 H.pefen P MOIIHOCTH. 3HaYyeHHe QYHKIIMU He MOXKET PEBBICUTh 3HaueHue ¢pyHkunu F30

OmnpefnensieT MakCMMaJbHOEe 3HAaUYeHHWE MOLIHOCTH B Harpy3ke B peXXHMe OrpaHUYeHHUs
F30 B. penen P MOIIIHOCTH WJIM CTaGUJIM3AalMK MOIIHOCTU. 3HAYeHHe QYHKIUU MOXKET ObITb MeHbIlle
3HaYeHUs QyHKIuu F29

(DYHKLII/IH BKJIFOYAE€T HUJIKM OTKJIIOYA€T TECTUPOBAHHWE HA HAJINYHNE HAlPY3KHU U BHYTPEHHEE
KOPOTKO€ 3daMbIKaHHWE TUPHUCTOPOB

Fo1 KOHTPOJIb 3HayeHUe Hagnuch [TosicHeHue
Harp. 0 BKJIIOYEHA 3aluTa BKAOYEHa
1 OTKJIIOYEHA 3anuTa OTKJKYeHa
QOyHKIUA BKJIKYAET W OTK/IIYAeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHus paz”
3Havenue | Hagmnucek IlosicHeHue
F92 | koHTpoJBb da3
0 BKJIIOYEHA 3alyTa BKJAKYeHa
1 OTKJII0YeHa 3alnuTa OTKJI4YeHa
@OyHKIMA BKAKYAET WK OTKJIKYAET 3alIUTY OT HECUMMETPUU TOKOB Harpy3Ku
F93 3amuTa 3HayeHUe Haanuch [TosicHeHUE
HEeCHUM. 0 15 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 15%
1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 25%
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2 35% 3amuTa cpabaThIBAaET NMPU HECUMMETPHUHU TOKOB Ha 35%
3 50 % 3auuTa cpabaThIBAET NMPU HECUMMETPUHU TOKOB Ha 50%
4 OTKJIDYeHa 3almuTa OTK/I4YeHa
3anuch B aMATh 3aBO/ICKMX HACTpoeK( 3HaYeHUH 110 YMOJTYAHHUIO)
3HavyeHUe Hagnuceh ITosicHeHue
0 et 3HaueHUs BCeX MNPOrpaMMHUpyeMbIXx GYHKLHUHA He
U3MEeHsIeTCsl
Bce  mporpammupyemble  QYHKLMM  NPUHUMAIOT
3aBOJICKHE 3HAYeHUs1. ITH 3HaYEHHUsl PaBHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3HaYeHHe 3HaYeHHe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHOM
F98 | 3aBoj. HacTp. F4 1 F21 0
F5 2 F22 IHOM
1 na F6 3 F23 0
F7 0 F24 PHomMm
F8 0 F26 5 cek
F9 0 F27 0%
F11 5 cek F28 100%
F12 3 cek F29 0
F14 0 F30 PHoM
F14 0 FI1 0
F15 0% F92 0
F16 100% F93 0
8. UnjuKanusa JaHHBIX HA JUCILIee
B Tabsiuue 8.1 npruBeseHbl 0OTOOpaXkaeMble Ha JJUCIJIee JaHHbIe JJIs1 BCEX PEeXKUMOB.
Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesnuuHa 3ajaroujero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a crpoka Kop ¢yHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.
2-11 CTpOKa 3HayeHHe QYHKIMU U KPAaTKOe MOsSICHEHHU e
1-4 cTpoka BesviunHa 3ajaio1ero curasia
2-9 CTpOKa OTOOpaXKalOTCs MapaMeTpbl 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.
Pa6 OToGpakaeMble Ha JAuCIlJiee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
aborta YTto6bl mNpocMaTpUBaTh TOJBKO OJWH BbIOPpAaHHBIA NapaMeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.
ABapus KoJ olIMOKU 1 ee Ha3BaHUE
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUsA

Bo3MoKHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHUue
HHAUKATOpEe
Harpy3ka He noJiK/JIl04eHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4MHaA JencTtBus
Harpy3ska He mnojk/wuYeHa WM | Y6eaAUTbCA B NpPaBUJIbHOM
NO/IKJII0YeHA HEBEPHO NOJKJIYEHUH HArPy3KHU
HapymieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE MOBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSAHYTh
O6pBIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEepUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTBL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Ecnu Tupucrop “sBoHutca’ -
YCTPOWCTBO HEUCIIPABHO
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCcTpoHCTBO He 06HAPYKUBAET HANPSI’KEHUE CETU
Bo3mo:KHas npuynHa JenicTBUs
HanpsokeHuwe Ha peryaaTop He | Y6equThbcs B MOJKJTI0YEHUH
. N0JaHo HaNpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOJKJI0YEHUS
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHWe B CETH
6osbiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTEJBLHOCThIO GoJiee 2-X CeKyH/. JlasibHelIlee MoBeJleHUe peryJsiTopa
Om3 Hal'[an;(;l(g(?:HH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH TnepedjeT B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryasaTop BoijeT B pexuM ‘[oToBHOCTB” moc/je mHoJayd KOMaHJbI
“Cton”
TemmnepaTypa oxsaxaawulero paguaropa gocruraa 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeucnpaseH BEHTUJISATOP | Y6eauThcs B HCIPaBHOCTH
OXJIAXKJeHUS BEHTUJIATOPA
3acopeHbl BEHTHUJIAIIMOHHbBIE | [IpouncTUTD BEHTHUJIAIMOHHBIE
YKaJIIO3U KaJII03M OT MbLIK U Mycopa
Ow4 neperpen!
PerynsTop pasMemieH B IJIOXO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTUJIMPYEMOM WJIM  KApPKOM | OKPYKaloIlero BO3/lyxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryistTop B  JApyroe  MecCTo,
NPUMEHUTh BHEIIHUHN 06/1yB
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTH B PEMOHT
Harpy3ska He mnojak/ouYeHa WIH | Y6eAUThCSA B IPABUJIBHOM
owé HECUMMeTpHus NOJKJIIDUEHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
m TOKOB! HapyiieHne KoHTaKTa [IpoBepUTH KOHTAKTHBIE

CO€eAMHEHHHA,; TPHU HeO6X0,E[I/IMOCTI/I
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KOHTAKTHbIE€ IOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE COeAHNHEHHUA
NMNOoATAHYTb

OGpBIB MPOBOJIOB, OGPBIB BHYTPH
Harpy3ku

[IpoBepHUTB 11eJI0CTHOCTb IPOBO/IOB
Y Harpy3KH NyTeM “MPO3BOHKU”

CHUbHBIA Jucb6asiaHc
CONPOTUBJIEHUH HAarpy3KH

[ToMepUThL COMPOTUBJIEHUS
Harpy3ox

CunbHBIN JucbasaHc pa3

OTKJIIOYHUTh 3alIUTy

BHyTpeHHss1 HEUCIIPABHOCTD

OTK/IIOYUTh 3dlIHUTYy UJINK OTIIPABUTDb
B PEMOHT

KopoTkoe 3amMblkaHHe Ha BBIXOJiE
peryasiTopa

[Ip03BOHUTH BBIXO/J| peryisaTopa Ha
Ha/Inure Mex$a3HOro KOpOTKOIro
3aMbIKaHHUS U 3aMbIKaHHUs Ha 3eMJII0

CAUIIKOM 6oJIbIIHE IIyCKOBbIE

YBennubTe BpeMdA IJIaBHOI'O IMyCKa,

KopoTtkoe
Ow?7 TOKH YMEHBIIUTE BbIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OTpaHHUYeHHUd TOKA
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HayeHUe TOKa Harpy3KH | YMeHbIIUTDb BBIXOJAHOE
npeBbIIIaeT HOMMHAJIBHBIM TOK | HallpshKeHHUeE PeryJsaTopa;
eryaarTopa B Te4eHHe | BKJIIYUTD PEKUM OTpaHUYeHUA
Ow10 [leperpyska pery p p p

AJINTEJIbHOI'O BpEMEHHU

TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxHasg npuYnHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha peryysTop

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

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

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

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIW PaBHO 0%

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

MNOAKJIDYEHHE

L[ened ynpaBJjeHus

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

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

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysnaTop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJiieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IMOJKJYeHa, HO Ha BbIXOJEe

HalpAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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Het omu60ok

Ha HHAWKATOpE HET Ha,qm/lceﬁ, CBETOAHOAbI HE TOPAT

Bo3MmoxHag npuYMHa

JelicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

[IpoBepuUTh Ha/IMuMe HaIpsHKeHUs
220B

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUcCAaeT’, [aHHble Ha
WH/JUKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3al03/JaHHEM UJIH HEBEPHO

Bo3MoxHasg npu4YMHA JencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B

Nnepuognu4eCKn B HEM BO3HHUKANOT

BCIIOMOTIaTEJIbHOM HallpAXEeHHH.

IpOBaJIbl HanpsbkeHus | [logaTb BcoMoraTesibHOe NMHATaHHe
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JUHUU

o6opyaoBaHus (

3JIeKTpOABUraTesield, CBapOYHbIX

anmnapaToB)

BHyTpeHHsisl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

[Ipy mojavye HampspKEHHWS HA PEryJsATOp Ha Harpyske HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH1a “Pa6oTa” He MoJlaHa, peryJasiTOP HAXOAUTCS B
pexxuMe “I'oToBHOCTB”

Bo3MoxHasg npu4MHA JencTBus
HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
TUPUCTOPA
HeBepHoe NoJK/II04YeHUe | Yoe uTca B NPaBUJIbHOCTHU
Harpysku NO/IKJII0YEHUS Harpy3KH
BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

10. TexHu4eckKoe 06C/IyKMBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOpPAa MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B
1IeCTb MecCsLleB U BK/IIOYaeT B ceb:

A) KOHTPOJIb KpenJleHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNUH, TOATS»KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblLIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJIITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa

11.1 Ha kaxbli1 peryJiiTop HaHOCATCH:
A) Ha3BaHMUe peryasaTopa;
B) o603HayeHMe NUTAIOLIEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ epeBSIHHBIN SIIUK.
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13 TpaHcnopTUpOBaHME U XpPaHEHHUE

13.1 PerynsTop XpaHUTb B 3aKPbIThIX MNOMeEIEHUSIX B KAPTOHHBIX KOpPOOKaxX WU
JlepeBSIHHBIX SIIUKAX MPU CJIeAYIONUX YCIOBUSX:

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

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

Bo3yx B mOMeleHHUH He [O0J/DKEeH COJEepKaThb IMbLIM, MAapOB KUCIOT U IeJIoUel, a Takxke
ra3os, BbI3bIBaKOIUX KOPPO3HUIO.

13.2 PerysisiTop B yHakKoBKe TPaHCIOPTUPOBATbH MpU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOU BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu TemnepaTtype 35 C.

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

repMeTu3npoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

ZVEL-3-C-RT ..ot e e 1 wr.
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaererererseesseeensnes 1 wr.
|1 =00 1 (0] s PP 1 wr.

15 lF'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKHU, TPU COOJIIOJeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTPOS B TeueHUEe TapaHTUWHOrO CpoKa MpU
COOJIIOZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJISI HE € UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX TIOBPEXJEeHUAX YCTPOUCTBA 10 BUHE IOTPEOUTEA.

e Ha npegoxpanurenu.

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

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opysoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu coryacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrde 3KCTpeMasbHble
yCJIOBHS.

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

15.5 B ciydyae Heo6X0AMMOCTU FapaHTUHHOTO U NMOCTTAaPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MOXXHO 00pPaTUThCS N0 aipecy, YKa3aHHOMY calTe KOMNIaHUU: www.zvezda-el.ru

29



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

IIpuiioxxeHue A CxeMbl NOAK/IIOYEHUSA

MNnata ynpaBnexHus Mnarta
N V. N V. RN V. ”_’ ”_| [ﬂ
— N [sgd
0 o o
S = DS
ol leBl o] EEER|ZREER
m|S|E|Slox|Z o |O|m|a|ofma©|n
PE ;mzznc«:ro §IOIIOI:I:OI >u2_|
— |_LA—| |_LB—| |_Lc—| — | N[ | OO~ — [N | (WO [©O [~ |0 |O -~ |
I:I Rab I:I Rbc I:I Rca 2
o0& om
o o
- N
I<x=} cl\|

“Pabora”

=
@
Q

o

Pucynok Al Cxema noJK/JIH04YeHUA



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

IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl
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Tab6siuna b1 'abapuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPbl, MM
Moesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-3-C-RT-100 100 174 | 120 | 458 | 415 | 300 14 Bostel M8
ZVEL-3-C-RT-160 160 174 | 120 | 458 | 415 | 300 15 BosTel M8
ZVEL-3-C-RT-200 200 256 | 200 | 478 | 435 | 330 20 Bostel M8
ZVEL-3-C-RT-250 250 256 | 200 | 478 | 435 | 330 22 Bostel M8
ZVEL-3-C-RT-315 315 338 | 280 | 568 | 521 | 330 30 Bosatel M10
ZVEL-3-C-RT-400 400 338 | 280 | 568 | 521 | 330 32 Bosatel M10
ZVEL-3-C-RT-500 500 338 | 280 | 568 | 521 | 330 35 Bostel M10
ZVEL-3- C-RT -630 630 338 | 280 | 761 | 714 | 370 42 Bostel M10
ZVEL-3- C-RT -800 800 505 | 447 | 761 | 714 | 330 46 Bosatel M10
ZVEL-3- C-RT -1000 1000 505 | 447 | 761 | 714 | 330 53 Bosatel M10
ZVEL-3- C-RT -1250 1250 620 | 562 | 761 | 714 | 330 53 Bosatel M10
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