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BBeaeHnue

Hactosimue «PyKOBOACTBO MO 3KCIJIyaTallMd» TMpeJHa3HAYeHbl [Jii O3HAKOMJIEHUS
06 CIyKMBaloLero nepcoHasia ¢ yCTpOMCTBOM, IPUHLUIIOM e ICTBUSA, KOHCTPYKLIMEH, TOPSAAKOM
TEXHUYEeCKON 3KCIIyaTalUM M OO6CAy>KMBaHHUA Tpex(pa3sHOTO TUPUCTOPHOTO peryasTopa
MOLIHOCTH, HMeHyeMoro pajee 1o Tekcty “TPM-3-P-IIM/1148-H”, “perynsTop” wuau
“ycTpoicTBO”.

1. Ha3naueHue

1.1 PerysasiTop mpeaHa3HauveH JJis peryJMpOBaHUs MEPEMEHHOr0 HAaNpsDKEHHUs B CETSX
220/380 B 50 I'y Ha aKTUBHOW U AKTUBHO-UHAYKTUBHOWU( cos ¢ >0,2) Harpyske AByMS
METO/JaMHU:

A) $pa30BbIM, TO €CTb U3MEHEHHEM YyTJIa 33IEPXKKH OTIHPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTo/10M npomycKa nepruo/oB.

PerynaTop Hesb3sl HCNOJb30BaTh [JI 3JEKTPONMTAHUSA MPUOOPOB, COJepKaliux
3JIeKTPOHHbIE CXeMbl( KOMIBIOTEDPbl, IPUHTEPHI, TeJeBU30Pbl, TeJeKOMMYHHUKAILlMOHHOE
obopyzoBaHHe U T.[.). ITO MOXeT NPUBECTU K BBIXOJAY M3 CTPOS KaK peryJsaTopa, Tak M
NUTaeMblx NPU6GOPOB. B 3TOM ciydyae OTBETCTBEHHOCTb 3a MOJIOMKYy OOOpPyAOBaHUsl HeceT
NOTpebuTe b, a FrapaHTUHHBIE 00513aTeIbCTBA U3TOTOBUTEJIA He JIeUCTBYIOT.

1.2 Harpy3ka K pery/sTopy NoJKJ/Jo4aeTcs 1o cxeMe “3Be3/a” ¢ paboueil HEUTpaJiblo.
1.3 YnpaBsieHue ¢pa3zaMu MOXKET ObITb COBMECTHBIM HJIH pPa3ze/bHbIM.

1.4 PerynsiTOp MOXXeT MPUMEHSTbHCS KaK JJisl PyYHOTr0 yNnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIZleJIIEMOU B Harpyske, [Jf 4ero npeJHasHauyeHbl KHONKWM U NEepeMEHHBbIM Pe3UCTOp Ha
nepefHel mnaHeau 1ikada, TaK W JUCTAHLUOHHOIO VYIpaBJeHHUSI B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaB/iSIlOIIMX CUTHAJIOB MOTYT NPUMEHSThCA:

A) ctranpapTHbii curdad 0..10 B;

B) crangapTtHbiil curHad 0...20 MA;

B) ctangapTHbIM curHai 4..20 MA;

[') BHelIHUM nepeMeHHbIN pe3ucTop 1..10 kOm.

KoMaHay paspeluieHus [ijisi paboThl peryasiTopa MOXHO M0/JaTh KaK BPYYHYI0 C IOMOUIbIO
TyM6Jiepa Ha JIMLeBOU NaHeJ |, TaK U JUCTAaHIIMOHHO, 3aMKHYB COOTBETCTBYIOLIME KJI€MMBI.

Bboi6op curHasa ymnpaBJeHUs W KOMaH/[bl paspelleHuss OCYyUIeCTBJSETCS NyTeM
NpOrpaMMHUpPOBaHUS.

1.5 PeryniATop fAB/Ase€TCA MHUKPONPOLLECCOPHBIM MNPOrpaMMUpPYeEMBIM  yYCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbBIE 10J1b30BaTeJIeM YCTAaBKU XPAaHATCA B 3HEProOHe3aBUCUMOU MaMATH
MHUKpOIpoIeccopa.

1.6 Perysnsgtop oToGpakaeT Ha JUCIJIee TeKyIllWe JaHHble O BeJUYHWHE 3a/alollero
CUTHaJIa, TOKAaX Harpy3kKH, peXuMax paboThl, 3HaYEHUSI NPOTPAMMHPYEMBIX YCTaBOK M KOJbl
OLIIMOO0K.

1.7 Bcrpoennbin [IU/l-perysnsgaTtop 1mo3BoJISeT HEeNoCpeACTBEHHO  YIpaBJATh
TeMIlepaTypoH, TEMIIOM HarpeBa U OXJaXJeHUs O0ObeKTa IyTeM BO3JEeHCTBUA Ha
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yHpaBJSAOLWAN BXOJ, peryJsTopa.

[IU/I-perysiaTop MOXeT yNpaBJATbCAd MECTHO C IaHeJHU

ynpaBJieHUs WU YAaJeHHO 1o npoTokoay ModBus.

1.8 PerynHTop nmeeT I.LII/IpOKI/Iﬁ KOMIIVIEKC 3alllUT U aBTOJHUATHOCTHUKH, O6eCI'Ie‘{I/IBa}OLLlI/IX

HajlexkHoe PYHKIIMOHUPOBaHUE YCTPOMUCTBA U CBOEBPEMEHHOe HHGOPMUPOBaHUE NMOTPeOUTE S
0 BO3HUKAKIIUX HEUCITPABHOCTSAX U UX YIPEXK/eHHE.

2 TexHU4YECKHE XAPAKTEPUCTHUKH U YCI0BUA IKCIJIyaTaAllUA

2.1 OcHOBHbBIE TEXHUYECKHE XapaKTEPUCTHUKH YCTPONCTBA NPUBeJieHbl B Tabule 2.1

Tab6suna 2.1 - Texuuyeckue xapaktepuctuku TPM-3-P-11H/1148-H

KosinyecTBo das

3

CeTb

198-242 B, 342/418 B, 50 I'y

YnpaJieHue ¢pazaMu

CoBMeCTHOe WJIM pa3jesbHOe

Cnoco6bl peryJiMpoBaHUsi MOLHOCTH

®a30BbIM, NPONYCKOM NEPUO/IOB

CxeMa MOAKJ/IDYEHHUA HATPY3KHU

“3Be3a” c paboyel HEUTPAIbIO

Hannyue BBOJIHOT'O aBTOMAaTH4Y€CKOI'O
BBIKJIIOYATEJIA

Het

Hanwndyve KHONKH aBapm‘/iHoro OTKJIDYEHHUA

Ja

BcroMoraTesibHOe NUTaHUe [J1S1 CUCTEMBI
ylnpaBJleHUs

198-242 B 50 I'y

HoMuHa/IbHBIN TOK Harpy3ky, A

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

Perysvpywoiuin ajieMeHT

Tupucrop

Tun cucteMsbl ylnpaBJIEHUA

MukponpoueccopHas

CurHaz ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIH
nepeMeHHbIN Pe3UCTOp, BHEIIHUHU
rlepeMeHHbIU Pe3UCTOP, KHONKHY NIaHeJ N
ylpaBJieHUs

Bxop ynpaBJ/ieHus / BXOJHO€e COMPOTUBJIEHHUE

0-10 B / 20 kOM
0-20 MA / 91 OMm
4-20 MA / 91 Om

[1;1aBHBIN BbIXO/J, HA 33JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanu4a

Kupako-kpucraqiMiyeckui HHAUMKATOP 32-
CUMBOJIbHBIH, 4 cBeTOAHOAa

I,[[Ol'IOJII-II/ITe.IH:>HI:>Ie KOHTAKTbI

3 nporpamMMupyeMbix pesie 220 B 5 A.

» u

BeixogHo# curHas: “Pabota”, “ABapus”,

“I'oOTOBHOCTB”
Tun [IU/I-peryasTopa TPM148-1111.1
KosinyecTBO KaHasioB usmepenus [1U/1- 3

peryJssTopa

Yupasisienue [IU/]-perysnigaTopom

KHonkamu c in1eBoi naHeu NpU60OpoOB MU
yaaseHHo o uHTepoericy RS-485( npoTokos
Modbus)

3amnuTa: KOpOTKO€e 3aMbIKaHHE Ha BbIXOJIe

JJIeKTpOHHAad 3allUTa

3au_mTa: neperpy3ka JJiIMTeJIbHbIM TOKOM

3JIeKTpOHHaH 3dalIrUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3amuTa: noteps ¢asbl UM “civunaHue” das

JJIeKTpOHHas

3au_mTa: KOHTPOJIb IOAKJ/JIDY€HHUA HAl'PY3KH

JJIeKTPOHHas1, pab0TaeT TOJIbKO Iepei MyCKOM

4
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3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTPOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

38.U.U/ITaI HECUMMETPHUA BbIXOJHBIX TOKOB(

JJIeKTpOHHas
0OpbIB UJIK NOBPEXK/eHHE HAaIPY3KH)
[leperpy3o4Has cnoco6HocTh( AercTBytomee | [=1,51n- 10 cek, [=1,25In - 30 cek, [=1,1 In -
cpefiHEKBaipaTUYHOE 3HAUYEeHHUE) 1 MmuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>=3[n
3aMblKaHUsI( aMIJIUTYJHOE 3HaYeHUe)
ToyHOCTB NOAAEPKaHUA TOKA B peKUMe 206 T
CTabuIM3alllu TOKa
BpeMs cTabunvsanuy ToKa NpU CKayke
HaMnpsHKeHUs CeTH UM Harpy3ku Ha 10% B 2..3 cek
pexXuMe cTabUIM3al Uy TOKa
CTeneHb 3allMILIeHHOCTH IP41
OxnarkenHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJISITOPAMHU
Pecypc BeHTUIsITOpA 50000 yacosB
TeMnepaTypa OKpy»Karlleul cpebl 0.40 C

OTHOCHTeIbHAs BJAXKHOCTh BO34yXa

0..90% 6e3 koHAeHcaTa ( cyxoe NOMelleHHEe)

HN3onanusa

2,5 kB MexAy maccu, CUJI0BOH LeNbI0 U
YIPABJSIOUUMHU LEeNsIMH

PexxuM paboThl

Jautenbubi, [1B = 100%

Cpok 3KkcmyaTanuu

He menee 10 JsieT

['apaHTus

12 MecsaueB

[ paboTbl peryjATopa Heo6XoAMMO JBa HamnpshkeHusa. OJHO HamnpshkeHHe yepes
TUPUCTOPBI KOMMYTHUPYeETCs HA Harpys3Ky — OHO Ha3blBaeTCs CUJIOBBIM HalpSXKeHUEM; Jpyroe

HallpAXeHHWue HUCIOoJIb3yeTCAd [AJAd IIHUTAaHUuA

CHUCTEMbI

yhpaBJieHUd — OHO Ha3bIBAETCA

BCcoMoraTesibHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'.

2.2 PerysnaTop npefHa3HayeH [JiJ1d 9KCIJIyaTalluy B C1eJyOLIMX YCI0BHUAX:

A) 3akpbITble B3pbIBOOE30NACHbIE TOMELeHHS 6e3 arpecCUBHBIX NAPOB U ra30B;

B) Temmnepartypa okpyxatoiiero Bo3ayxa ot 0 go +40 C;

B) BepxHUi Ipe/ies1 OTHOCUTEJIbHOM BJAAXXHOCTU Bo3yxa He 6oJsiee 90 % 6e3 KoHieHCcal U1

BJIary;

[') atMmocdepHoe aaBseHue ot 84 1o 106,7 klla;
1) mecTto pacnosioxkenus o 1000 M Has ypoBHEM MODS;
E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydYel U APYTUX UCTOYHUKOB HarpeBa;

2K) oTcyTcTBUE BUOpALMU U YIaPOB.

3. YCTPOMCTBO U NPUHLUI AEeUCTBUS

3.1 BHyTpeHHee VCTPOUCTBO.

BHeuHU BUA peryJisiTopa npeAcTaBJieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeliHu# BUJ peryasaTopa

Ha siv1ieBoi maHesiM pa3MelaloTcs 3J1eMeHThl UHAUKALUU U yIIpaBJIeHUS:
A) nuneBas nanesns [IU/l-perynsitopa;

B) cBeToaroab! “@aza A”, “@aza B”, “®aza C”;

B) cBeToauon “ABapus”

[') rym6uepsl “PaboTta A”, “PaboTa B”, “Pabota $pC”;

1) ’KUJKO-KPUCTAIMYECKU N UHUKATOP;

E) kHonku “Ilp.”, “@”,”>", "<” niss nporpaMMUpOBaHUS U YIPaBJIEHUS;

7K) py4yku BCTpOeHHBIX TepeMeHHbIX pe3ucTopoB “Yrp.A”, “Yup.B”, “Yup.C”;
3) KHOIKa aBapUHHOT0 OCTAaHOBA.

BHyTpu mikada pasmenaroTcs:

A) TupuctopHblie Moy U( 3 WITYKH);

B) paauaTop oxsnaxjeHus;

B) muaTel cucTeMbl ynpaBJ/eHuUs;

[") knemMmHuas kosnoaka XT1 u XT2, XT3 a/1g noAK/II0UeHUS CETU U HAaTPY3KY;
/1) aBTOMaTH4YeCcKUU BbiK/IoYaTe b QF1;

E) naTuyvku Toka ( 3 WITYKH)

7K) BeHTUIATOPBI OXJIAXKAEeHUA

Ha 60koBo# naHesu mkada HaXOAUTCS KJIEMMa 3a3eMJIEHUSI.

B kayecTBe peryJUpylollero 3jeMeHTa B YCTPOUCTBE HUCHOJIb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXXJbld M3 KOTOPbIX COJEPKHUT MO JBa TUPUCTOPA, COEAWHEHHBIX MO BCTPEYHO-
napaJijieJibHOUM cxeMe. Ha sinieBoM nmaHesiM pasMelleHbl 3JIeMeHTbl UHAWKALMU Y yIIpaBJIeHUS.
BHeliHMe mnpoBoja W Kabeau [l NOAKJIOYEHHS HaNpsKeHUs CEeTH, Harpy3Kd M Ieneu
ylnpaBJeHUs BBOAATCA B IIKadp C HWKHEW CTOpoHbl. Llemu ynpaB/ieHUs U CUTHa/IM3aldU
NOAKJIIYATCA K K1eMMHUKaM X1, X2, X3, X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJIeHHUA.
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3.2 PexXuMbl pabOThL

PerynsTop B /itl060 MOMEHT HaxOAUTCS B OJHOM M3 PEXUMOB PabOThL. ITHU PEXUMbI
nepevyucyeHbl B Tabaune 3.1.

Tab6snna 3.1 PexkuMbl paboThI peryasiTopa

HasBaHue pexnma

[TosscHeHuUe

“ToToBHOCTBL”

B 3ToM pexuMe MMNYJbCbl yIpaBJieHHUs HAa CUJIOBble TUPUCTOPbI He
MOJAKTCS, BBIXOJAHOE HANpsPKeHWe Ha Harpyske OTCYTCTBYeT.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiu
“[IlporpaMmupoBaHue”, MpPU TNOCTYIJIEHUW KOTOPbIX NEpPEXOJUT B
COOTBETCTBYWOIIMM pexuM. Ha wWHAuMKaTOope B TIepBOM CTpPOKe
oTobpaXkaeTcs HaAmuch ‘T'oTOBHOCTBH”, a BO BTOPOM CTpPOKe TeKylee
3HAYeHHe CUTHAJIA 33/IaHUs

“PaboTa”

[Ipy coBMecTHOM ympaBjeHHUU Ga3aMU B ITOT PEXUM PETyJaSITOp
nepexoJuT NpPU HaJU4YUMM KoMaHAbl “Pabota”. Ilpu 3ToM Ha Bce
TUPUCTOPHI TMOJAITCA YIPABJAAKINNE HMIYJbChl, Ha Harpyske
IpPUCYTCTBYyeT HamnpsbkeHUe. Ha umHAMKaTope oToOpaXkaeTcs TeKylee
3HaueHHe CHUTHaJla 3aJlaHusl U TOKM Harpy3ok. B ciydae mosiBjieHus
koMaH/bl “CTon” peryisiTop nepexoguT B pexkuM “[[0TOBHOCTB”.

[lpy paszgenbHOM ymnpaBjJeHUH ¢Gas3aMd B 3TOT PEXUM PETYJIATOP
NepexoJUT MPU HaJUYUU XOTS Obl OJHOM M3 KoMaHj “Pa6ota ¢A”,
“PaboTta ¢B” nau “Pabora $C”. Ha uHAMKATOpE OTOOPAXKAETCA TEKylllee
3HAYeHHWe CUTHaJIa 3a/laHus JIJIsl BBIGPAHHOTO KaHaJla peryJIMpoBaHusl

“ABapus”

B 3TOT pexxuM pery/asiTop nepexoAuT MpPHU PerucTpalydMu KaKoH-I1u60
aBapUMMHOM cuTyaluuu. UMMy ibChbl yipaBJ/ieHUs Ha CUJIOBbIe TUPHUCTOPDI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha KomaHay ‘Pabora” nmo
JIMKBUAALMUU aBapuWHON cuTyauuu. [locse perucrpanuu OoTCyTCTBUA
aBapUMHOU CUTYallUU PeryJsaTOp MOKeT aBTOMAaTHU4YeCKHU INEepeuTH B
pexxuM “PaboTa” nam “'oTOBHOCTB” B 3aBUCMMOCTHU OT BUJa aBapUHOMN
CUTyaLlMH U 3allpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha uHaukaTope oTo6paXkaeTcsl KOJ, OLIMOKHU Y NMOsSCHSIOIIAs HaAIUCh

“[IporpamMmmupoBaHue”

PexxuM mnpesHasHayeH [Jis 33/laHUsl 3HAY€HUH NPOTpPaMMHUpPYEMbIX
apaMeTpoOB M COXpPaHEHUs] UX B MaMATH MHUKpoIlpoleccopa. YTobbl
IepelTH B 3TOT PEXKUM, HAJl0 B pexxuMe “'0OTOBHOCTb” HaKaTb KHOMIKY
“IIporp.” ¢ nepenHel nmaHesu. Takke B pexxuM “[IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHomKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
nofiayyd MUTAHUS [JI1 CUCTeMbl ymnpaBjeHusi( Korja Ha JUCIIee
0oTOOpaXkaeTcsi HA3BaHUE TEKYIeld MOJeJIN peryJisiTopa).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MoJady KOMaH/bl
“PaboTa”. Ilepexos B peXHUM MNPOrpaMMUPOBAHUS HEBO3MOXEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mepBo#l CTpoke HHAMKATOpa OTOOpakaeTcsi HOMep W Ha3BaHHUe
TeKyied GYHKIUH, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
MOSICHEHU
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3.3 KOHCTPYKTHUBHOE UCIOJIHEHHUE.

KOHCTpYKTUBHO pery/niTop BbINOJHEH B BHJE MeTaJJIMYeCKOr0 HaBEeCHOro WU
HanoJsibHOro mkada. Ha mepegHeld maHeqn MMeEKTCS OpraHbl yHnpaBJeHUS W MWHAWKALUH,
nepevyrcieHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeH!sl U MHAMKALUKY peryasaTopa

OpraH ynpasJjienusa wiu | HasHayenue
UHAUKaAL U
ABTOMaTH4YeCKUU 3awuTa Lemney ynpaBJjeHUs

BhIKJItO4YaTe b QF1

CBetoguopn “®aza A”

Foput B pexxume “Pa6oTa” nmpy cOBMeCTHOM ymnpaBJyieHUU pa3aMu U
IpU HaJIMYMU KoMaH/ibl “PaboTa GA” npu paszaesbHOM ynpaBJeHUU
dazamu

CBetoauon “®aza B”

[loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMYMU KoMaH/ibl “PaboTa ¢B” npu pa3zesnbHOM ynpaBJ/ieHUH
dazamu

Csetoauop “®aza C”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HaJU4YMU KoMaH/bl “PaboTa ¢C” npu pa3zesbHOM ynpaBJeHUU
dazamu

CBetoguop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraniindeckuu
MHAUKATOP

OToGpa)kaeT TeKylLiue J[JaHHBIE, 3Ha4YeHUs

IpOrpaMMHUpPYyEMbIX YCTABOK

pexxuMm paboThl,

[lepeMeHHBIN pe3ucTop
Hynp. A"

YnpaB/jieHHMe BBIXOJHOMW MOILHOCTBIO B PYYHOM peXHWMe IpHu
COBMECTHOM yNpaBJ/ieHUH pa3aMu U N0 KaHaly A NpU paszesibHOM
ynpaBJIeHUU

[lepeMeHHBIN pe3UCTOp

YnpaBJieHre BbIXOJHOU MOLHOCTBIO B py4YHOM peXXhMe 1o KaHay B

“Yup. B” NpU pas/ieJIbHOM yIpaBJeHUH
[lepeMeHHbIN pe3ucTOp | YnpaBJieHHe BbIXOJHON MOILHOCTBIO B PYyYHOM pexkuMe 1o kaHasuy C
“Yop. C” IIpY pa3je/IbHOM yIIpaBJeHUHU

Tym6sep “PaboTa pA”

i mogayu KoMaH bl “PaboTa” B pyyHOM pexXuMe NMPHU COBMECTHOM
ynpaBjaeHUU ¢azaMu W noJadyu KoMaHAabl “Pab6ota $A” mnpwu
pa3/ieJibHOM yIpaBJeHUH

Tym6saep “PaboTa pB”

[ momauum komaHAbl “Pabora ¢$B” B pydyHOM pexume IMpu
pa3/ieJibHOM yIpaBJeHUH

Tym6sep “PaboTta $C”

Jnsa mopmauum komaHAbl “‘Pabora ¢C” B pydyHOM pexume IMpuU
pas/ieJIbHOM ynpaBJeHUH

Knonka “I[Iporp”

Jl/1s1 BX0J1a/BbIX0/ia B PeKUM NPOrpaMMUPOBAHHUS

Jlia BpIOOpa mporpaMMupyemMod (yHKLMWH, BBOJA B NaMATb ee

KHonka “@”
3HAYEHMHsl.
KHomnka “>” 15 yBesiMueHUsl 3Ha4YeHUsI MPOrpaMMUPYeMOU BeJTMYUHbI
KHomnka “<” 1l yMeHbllIeHUs] 3Ha4yeHUs] MPOTrPaMMUPYEMOU BeJTMYUHbI
KHonka “ABapuiiHoe [l HeMeJJIeHHOTO CHATHUS BBIXOJHOTO HaNpsDKeHUs MpHU
OTKJIIoueHue” BO3HMKHOBEHUH aBapUHHOM CUTYaIMHU.

3.4 Ha3HayeHUe KJeMM KJeMMHbIX K000k XT1-XT3, X1- X4 npuBesieHo B TabJsule 3.3.

KsnemMHbIe kos10aKU X1-X4 pa3MellaloTcd Ha IJ1aTe YIpaBJeHUs
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Ta6unia 3.3 HasHayeHHe KJIeMM KJIeMMHbIX KOJIOJIOK

KiieMMHUK KHeNI\:MbI Lenb Ha3nauyeHue

XT1 1 A JlJig moAK/II0YeHUs CeTH

XT1 2 B JlJ1s1 Mo AK/II0YEeH U CETHU

XT1 3 C JlJ1s1 ToAK/II0UEeHUS CETHU

XT? 1 N HeliTpasb OT ceTu Npu NOAKJIOUYEHUHU 110 cXeMe “3Be3/a” C
paboyell HEUTPAIbIO

XT2 3 He ncnosb3yercsa

XT? 3 N sl coeiuHEHUS € 0011lel TOUKOU HAarpy3Ku npu
NOJKJIIDYEHHUH 10 cXeMe “3Be3/ia” ¢ paboyel HEUTPAJIbIO

XT3 1 LA st coefMHEH WS C HAarPY3KOU.

XT3 2 LB Jns1 coefUHEHUS C HAaTPY3KOU.

XT3 3 LC Jns1 coelMHEH WS C HAarpy3KOou.

X1 1 3B Hanpsxenue 3 B 114 noK/at04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa
st mojadu ynpasJsoliero aHajaoroporo cursasna 0..10 B

X1 2 Uynp A | npyu COBMeCTHOM yIipaBJeHUH pa3aMH U YIIPaBJISIOIIETO
curdaza 0..10 B 111 kaHas1a A npy pa3/ZieJIbHOM YIIpaBJIeHUHU
Jl/isl molauu ynpaBJisiolero aHajaorosoro curuasa 0(4)..20

X1 3 lymp A MA MpU COBMECTHOM yIpaBJeHUH $pa3zaMu U YIPaBJSIOILETr0
curnasa 0(4)..20 MA guig kaHasa B npu pasgenbHoM
ynpaBJeHUU
Jli1d moJia4m ynpaBJIF0ILEero CUrdaja co CpeiHero BbIBO/a

X1 4 Rymp A BHEILIHEro NepeMEeHHOr0 pe3ucTopa Npu COBMECTHOM
ynpaBJieHHH pa3aMu U ynpaBJisSiloILero CUrHasa /sl KaHaja
A npu pa3/fiesIbHOM ynpaBJieHUHU

X1 5 AGND | O6wui AaJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X1 6 AY A “PaboTa” npu coBMeCcTHOM ynpaBseHuHr ¢paszamu U “Paborta
¢A” npu paszesbHOM ylpaBJeHUU

X1 7 GND 061w ui

X2 1 3B Hanpsxenue 3 B 14 noAk/Il04eHNUS BHELIHETO
epeMeHHOr0 pe3ncTopa

X2 2 Uynp B J1d mogayy ynpasJspoLero aHajaorosoro curaasa 0..10 B
JU1sl KaHaJsia B npu pa3jesibHOM ynpaBJieHUHU

X2 3 lynp B i moJlaum ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA a5 KaHas1a B ipu pa3ie1bHOM yIpaBJeHUHU
Jl/isl moJiauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/JA

X2 4 Rynp B | BHellHero nepeMeHHOro pe3ucTopa [Jjis KaHaJja B ipu
paszeJIbHOM yIIpaBJeHUHU

X2 5 AGND | O6wui AaJig aHaJIOrOBOTO CMTHAJIA YIIPaBJIeHHUs

X2 6 1V B i moJlauu curHaJjia IMCTaHIIMOHHOrO yrpaB/jeHus “PaboTta
¢B” npu pa3ieIbHOM yIIpaBJIeHUHU

X2 7 GND O6mun

X3 1 3B Hanpsxenue 3 B 14 noAK/Il04eHNUS BHELIHETO
epeMeHHOr0 pe3ncTopa

X3 ? Uynp C It mojadu ynpasJsoliero aHajaoroporo cursasna 0..10 B

AJId KaHaJla B IpH pa3aeJibHOM YIIpaBJI€EHHNH




"3Bezna InekTpoHnka” www.zvezda-el.ru

X3 3 Vi C i moJlaum ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
yup MA 0(4)..20 MA a5 kaHasa C npu paszieibHOM yIpaBJieHUH
/14 moia4yy yIpaBJIA0ILEero CUrHajia co CpeZjHero BbIBOJA
X3 4 Rynp C | BHeuiHero nepeMeHHOro pe3ucTopa AJjs kaHasua C npu
pas3zieJIbHOM ynpaBJIeHUU
X3 5 AGND | O6wui AJig aHaJI0rOBOTO CUTHAJIA YIIpaBJIeHHUs
i moJlauu curHaJjia IMCTaHIIMOHHOrO ynpaBJjeHus “PaboTta
X3 6 Ay C ”
¢C” npu paszesbHOM yIIpaBJeHUHU
X3 7 GND O6mun
X4 1 HP P1 HopMa/sibHO-pa30OMKHYTbIM KOHTAKT 1-T0O
IpOrpaMMHUpyeMOro peJe
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMupyeMoro peJje
X4 2 p1
X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMupyemMoro
peJie
X4 4 HP P2 HopMa/sibHO-pa30MKHYTbIM KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJe
O6uuit | O6UIMI KOHTAKT 2-TO IPOrpaMMHUpPyeMOro peJe
X4 5 po
X4 6 H3 P2 HopMa/ibHO-3aMKHYTbIM KOHTAKT 2-I0 NIpOrpaMMHUpPyeMOro
peJie
X4 7 HP P3 HopMa/sibHO-pa30OMKHYTbIM KOHTAKT 3-TO
IpOrpaMMHUpyeMOro peJe
O6uuit | O6UIMI KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro peJe
X4 8 p3
X4 9 H3 P3 E:JE);\/IB.JIBHO-BaMKHyTbII/I KOHTAKT 3-Ir0 NpOrpaMMHUPyeMOTro

3.5 CxeMa coeJMHEeHUs HAarPY3KU
Harpyska nojgkiirodyaeTcs no cxeMme “3Be3zfa” ¢ paboyeill HeUTpasiblo B COOTBETCTBUU CO

cxeMaMH M3 NPUJIoKeHus A.

[Ipu coearHeHUM O cxeMe “3Be3/1a” ¢ paboyell HEUTpaIblo MaKCMMaJibHble HANPSIXKeHHUS
Ha Harpy304HbIX conpoTuBeHUsiX Ra, Rb, Rc paBHbI pa3HbIM HanpskeHUAM TpexdasHoU ceTH(
HOMMHaJbHO 220 B).

IIpu BbIGOpE Kabesisi U LWIMH CJAeAyeT y4ecTb, YTO NPHU peryjMpoBaHuM (pa3oBbIM
MeTO/J,0M, TOK B HEMTpa/ii MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0cOGEHHOCTh
cxeMbl “3Be3/1a” c paboyel HeHTpasbio.

3.6 BbI60p COBMECTHOI0 MJIM pa3/ieJibHOr0 yIpaBJeHusd ¢azamMu

BbI6Op COBMECTHOTO WJIM pas/ieJibHOrO yhpaBJieHHs ¢$as3aMMU OCYLIeCTBJSAETCS MyTeM
nporpaMmMupoBaHus ¢yHknuu FO( cM. nyHKT 7).

[Ipy coBMecTHOM ympaBjieHUH ¢aszaMu B pexxuMe “PaboTa” ynpaB/siolie HUMIYJbChbI
NOJA0TCA Ha BCe TUPUCTOPBI; BBIXOJHbIE HANPsKeHUs peryJssaTopa Ha kiemMMmax LA, LB u LC
ki1eMMHUKa XT3 U3MEHSII0TCSl 0lHOBPEMEHHO B COOTBETCTBUM C OJHUM CUTHAJIOM 33a/JaHUS.

[Ipu paspesbHOM ymnpaBjieHUU dasaMu B pexxuMe “PaboTta” ynpaBjsiolie HUMIYJbChbl
MO/AKTCS TOJIbKO Ha TUPUCTOPBI TOTO KaHa/Ia PeryJIMpoBaHus, /IJis KOTOPOTO MpHIiJIa KOMaH/a
paspelieHUs1 paboThl. TO eCThb BbIXOJHOE HamNpsiKeHHe Ha KijemMMe LA kjiemMMHuKa XT3
NOSIBJISIETCA TOJIBKO €CJIM eCTh KoMaHia “Pabota ¢A”( kaHas perysvpoBaHusa A), HampsiKeHUe
Ha ki1eMMe LB kinemmHuka XT3 - eciu ectb komaH/a “PaboTta ¢B”( kaHasn perynupoBanusd B),
HanpspkeHHe Ha kiemMMe LC kiemMMmHuka XT3 - ecau ectb koMmaHgaa “Pabora ¢C’( kanHan
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peryaupoBaHus C). BeixoiHble HaNIpsXKeHUS KaXK/A0T0 U3 KaHAJIOB PeryJIMpOBaHUs U3MEHSIOTCSA
B COOTBETCTBHUH CO CBOMM OT/e/JIbHBIM CUTHAJIOM 3a/laHUS.

3.7 Bbi60op cnoco6a noiayu KOMaH/[

Jlyis1 TOTO, YTOOBI MEPEBECTH PETYJIATOP B pexxuM “PaboTa” HyKHO:

A) npu coBMecTHOM ymnpaBjieHUU pazaMu nojaTb koMaHay ‘Pabora”. Komanay “Pabora”
MOXKHO I0JIaTh MECTHO — MEePeBO/IOM PYKOSITKU TymbOJiepa “Pa6ora ¢pA”, B mosiokeHue “Bki”,
WM JYCTAaHLMOHHO - NyTeM 3aMblKaHUA KJeMM 6 U 7 KJIeMMHOU KoJsioakd X1 Ha miare
yHpaBJieHHUs.

COOTBETCTBEHHO, HAaXOXAeHHe PYKOSATKU Tymbsiepa “Pabora ¢A” B mosoxkeHuu “OTka”
WJIM PA30MKHYTbIe Mapbl KJ1eMM 6 W 7 KJeMMHHKa X1 mJaThl yrnpaBjieHUs 03HAYAKT KOMaH/AY
“Cromn”.

B) npu paszaenbHOM ynpaBjieHUU pa3zaMu HeOOXOAUMO MOJATh XOTs Obl OJHY U3 KOMaH/]
“Pabora pA”, “Pabota ¢B” unu “Pabotra ®C”. ITM KOMaH/Ibl MOXHO MOAATh KaK MECTHO — IyTEM
nepeBo/ia pyKOSITOK COOTBETCTBYIOIUX TyMOJ1epoB “PaboTa ¢pA”, “PaboTa ¢B” nau “Padbora ¢pC”
B noJsioxkeHue “BkJ.”, Tak U AUCTAHIIMOHHO — NMYyTEeM 3aMbIKaHUSl COOTBETCTBEHHO KJIEMM 6 U 7
KJIeMMHBIX KoJs1of0K X1, X2 u X3 nu1aTel ynpaBJeHHUs.

Bbi6op Mex/y MeCTHbIM WM JUCTAHIIMOHHBIM CHOCOGOM YyNpaBJIeHUs OCYIleCTBJSETCS
nporpaMmMupoBaHueM GyHKIUU F1( cM. nyHKT 7).

3.8 Bri6op 3aa011ero cCUrHaJjia

YnpaBasiTb YpPOBHEM BBIXOJHOTO HANpsDKEHUSl pEryJsToOpa MOXKHO MECTHO WU
JUCTAaHLIMOHHO. MeCTHO MOXKHO YIPaBJIATh:

A) xkHonkamu “>” u “<”. HakaThe u yJepkaHHWe KHONKMU “>” yBeJMYHMBAeT 3HAUYEHUE
3a/lalollero CUrHaJsa, a HaXKaTHe U yZiepKaHue KHOMKHU “<” — yMeHbILaeT;

B) BCTpOeHHbIMU NepeMeHHbIMU pe3ucTopaMu. Haxox/ieHre pUCKH pyuyKU MepeMeHHOro
pesuctropa B noJsiokeHuu “MunH” u “Makc” coOOTBETCTBYyeT MUHUMAJbHOMY U MaKCHMaJbHOMY
3Ha4YeHHUAM 3a/jal0l1ero CUrHaJja.

Ji  IUCTAaHIIMOHHOTO yIOpaBJeHUs B KauyeCTBe VYIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) cra"gapTHbIM aHa/0roBbIM curHas 0..10 B;

B) crangapTHbIi aHa/10roBbIM curHas 0..20 MA;

B) cTaHAapTHBINM CUTHA/ aHAIOTOBbIH 4...20 MA.

[') BHeIIHU I NTepeMeHHbIN pe3ucTop conpoTruBieHreM 1..10 kOm.

lleny ynpaBJ/ieHUs] TOAK/IIOYAKOTCA B COOTBETCTBUM CO CXeMaMHM HOAKJII4YeHus (
npuiokeHue A) u Tabauned 3.3. BblGop MCNOJIb3yeMOro CHUTrHajla OCYILeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BeanunHa curHasza 3ajaHusi 0ToOpakaeTcs
Ha JuCIlJiee B TNpPOLEHTax OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
cTabuaM3aln My TOKa CUTHAJ 3a/laHus 0ToOpaXkaeTcsl B aMInepax, Hanpumep [3=28 A.

[Ipu pa3genbHOM ynpaB/ieHUU ¢pa3aMu CUTHaJ 3a/laHud [IJI1 KaXK/J0ro KaHajla UMeeT CBOM
COOTBETCTBYIOIIUN UHJEKC “@”, “B” i “c”, HanpuMep: Usa=40%, P3B=80%, [13c=55 A u T.x1.

[Ipu paspesnbHOM ynpaBjieHUU Gas3aMU KaxkKAbld KaHa/l pPEryJMpoBaHHsl UMeeT CBOM
curHana 3azaHusd. /[ Toro, 4yTo6bl Ha MHAUKATOpPE MPOCMATPUBAThb 3HAYEHHUS] KaXKAOTO W3
CUTHAJIOB 33/IaHUS1, HY>KHO HAOXKUMaThb KHOMKY “®”.

3.9 HUcnonb3oBaHre QYHKIIMHU aBTOMATUYECKOT'0 OBTOPHOTO BKJIOYEHHUS

[loBeieHre peryJsisiTopa MocJje MpoBaja CHJIOBOrO0 WJIM BCIOMOTATEJbHOTO HAMpsHKEHHUS
onpezieNsieTcsd 3HAaYeHHWEM (QYHKIMK MOBTOPHOTO BKOYeHUss F3, ycTaHaBJIMBaeMoOro
nporpaMMHoO( CM. MyHKT 7).
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Eciu F3=0, To pa3spemaetrcsd aBTOMaTU4YeCKOoe MOBTOPHOe BKJIW4YeHHe. Eciu mnposasn
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe Halps>KeHHWe CKa4KOM BO3BpallaeTcs Ha
NpeXHUM YPOBEHD, €C/IU O0JIbIlIEe JBYX CEKYH/, — TO IPU HaJIMYUK KOMaH/bl “PaboTa” peryasatop
nepexoJuT B pexxuM “PaboTta”.

Ecin F3=1, To aBTOMaTHyeckoe IOBTOPHOe BKJIYeHHUe 3ampelieHo. Eciau mnposan
HanpshKeHUd JJIMJICA MeHee [IBYX CEKYH/, TO BbIXOJHOe Halpsi>KeHHe CKauKOM BO3BpallaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60JIbllle IBYX CEKYH/, — TO IPU HAJIM4YMU KOMaH/bl “PaboTa” Ha Aucniee
UHAUIMpPYeTCs cooblieHre 06 omubkKe. B TakoM moJsioKeHUU peryasiTop 3abJOKUpPOBAH U Ha
HarpysKe HeT HanpsikeHUs. YToObI ero pa360KUpoOBaTh, Hy>KHO oJjaTh koMaHAy “Cton”, nocse
4yero peryJisiTop nepeijiet B pexxum “'oToBHOCTB”.

[IpumeHeHue ¢pyHkuu F3 npousiitocTpupoBaHO Ha PUCYHKe 3.2:

A

HanpsxeHwe ceTu

- T
Komanga “Pabota”

- T
BeixogHoe HanpsikeHwe, F3=0

-
BrixogHoe HanpaxeHwe, F3=1

- T

PucyHnok 3.2 [IlpumeHenue ¢pynkyuu F3

3.10 Bri6op QyHKIMI IPOrpaMMUPYEMBIX peJie

Ha «kseMMHyw kosoAky X4 1JaThl ynpaBJeHUS BbIBeJeHbl KOHTAKTbl TpeX
nporpaMMupyeMbIx pesie. B 3aBucuMocTu oT 3HayeHul ¢pyHkuui F4, F5, F6( cM. nyHKT 7) peJse
MOTYT ObITh HEAKTUBHBIMH WJIU BbINOJHATL QYHKIMIO CHTHAIM3aTOPa CAEeAYOLUNX COObITUM:

A) PerynsaTop HaxoauTcs B pexxuMe “IT'oTOBHOCTB”;

B) Peryasartop HaxoauTcs B pexxume “PaboTa”;

B) PerysnsiTtop HaxoauTcs B pexxuMe “ABapus”.

KoHTaKTBhl MporpaMMHUpPyeEMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.11 Bri60op cnocob6a peryJiupoBaHus

BbIxo/jHO€e HaNpsXKeHUE PETYJIATOpPa MOXKET PEryJIUPOBaAThCA ABYMs criocob6aMu: ¢pa3oBbIM
M NPONYyCcKOM nepuofoB. bosiee noapo6HO 06a cnocoba paccMOTpeHbl HUxe. Bbi6op cnocoba
peryJiMipoBaHus OCylLleCTBJSETCS IporpaMMupoBaHueM QyHKuuu F7( cM. nyHKT 7).

3.12 ®a30BbIi METO/I PETYJIUPOBAHUS
BbixofiHOE HamNpsDKeHHWe peryJupyeTcs 3a CuYeT UW3MeHeHUs BpeMeHH 3a/lepPXKKU

oTnupaHusi T3 cu0BbIX TUPUCTOPOB . PopMa BBIXOJJHOT'O HANpPs»KeHHs MOKa3aHa HAa PUCYHKe
3.3:

12
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A UH

T3 13 13

Pucynok 3.3 BrixosHoe HanpsikeHUe Npu $pa3oBOM criocobe peryJarupoBaHUst

JloCTOMHCTBA MeTOoAA:

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

B) noAxoAWT A/ peryJMpoBaHUs TeMIlepaTypbl MaJIOWHEPLMOHHBIX HAarpy30K U YPOBHS
SIPKOCTHU CBeYEeHHUH JIaMIl HAKaJIUBaHUS;

B) no3BoJsisieT yMeHbIIUTb NYCKOBbIE TOKY;

HepoctaTku metoja:
A) BHOCUT rapMOHHUYECKHE UCKAKEHUST HANIPSKEHUS CETH;

B) noTpeb6/eHre peaKTUBHOW MOLIHOCTH, IOHUKEHHUE COS (P CETHU.

Pa6ouuii quks npu ¢pa3zoBoM peryJMpoBaHUM NpeACTaBJIeH HUXKe Ha pUCYyHKe 3.4:

A Usbix
100%
Max |— — — — — — —
Min |— — f — — | S
T
0 e
Trnyck TexHONOMMYECKNA LMKN TebIkn
100% 44— — — — — — —
CwurHan 3agaHwa
T
0 -
Komanga ""Pabota”
T
0 o~

Pucynok 3.4 Pabouuii uuka npu ¢a3oBoM MeTO/ie peryJIHpOBaHUS
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[locne momauu komaH/bl “PaboTa” B TeyeHuMe BpeMeHU THYCK BBIXOJHOE HaMpsDKeHUE
IJIaBHO YBeJIMYMBAETCS OT MHUHMUMAaJIbHOTO 3HauyeHus Min 10 3a/JaHHOT0 YPOBHSA. DTOT y4acTOK
Ha3blBaeTCs MJIAaBHBIM MyCcKOM. /lajiee BbIXOJHOE HaNpsiKEHHUE W3MEHSIETCS B COOTBETCTBUM C
CUTHAJIOM 3aJlaHusl B Juana3oHe MexJy 3HauyeHMsaMH Min u Max, a 3aTeM mnocje nojayu
KoMaH/pb! “CTomn”, BBIXOZHOE HalpsKeHUe MIJIaBHO YMeHbIaeTcsl B TedeHHe BpeMeHU TBBIKJ 10
MHUHUMAaJIbHOTO YPOBHS ( IJIaBHOE BBIKJIIOYEHHUE), TOCJIE YeTro Harpy3Ka 06ecToYnBaeTCsl.

3.12.1 [InaBHBIX NYCK U MJIAaBHOE BBIKJIKYEHHUE

[IpyuMeHeHne (YHKUUN [JIABHOTO MyCKa W BBIKJYEHUS MO3BOJISIIOT NPEeAOTBPATUTH
CKAUKMU HaNpsiKeHUs1 CeTH, 00yC/lOBJIeHHblE PE3KUM HAabpOCOM U COPOCOM HArpys3KH, a Takxke
YMEHbUINTh MYCKOBbIe TOKW. BpeMeHa M1aBHOT0 yCKa U BbIK/JIIOYEHUS 33/]al0TCS B IpefeiaxX OT
0 1o 25 cexkyny c marom 0,1 cek myTeM nporpaMMUpoBaHust GyHKIUHN ( CM. MYHKT 7):

A) npu cCOBMeCTHOM ymnpaBJyieHud ¢pazamu - F11 u F12;

B) npu pa3genbHoM ynpaBaeHuu ¢aszamu: F31 u F32 paa kanana perysvpoBanus A, F51 u
F52 nnida kanana B, F71 u F72 gnga kanasa C.

3.12.2 BrI60p peryiMpyeMoro BbIX0JHOI0 NapaMeTpa

B kavecTBe peryJupyeMoro napameTpa MOXXHO IPOTPaMMHO BblOpaTh HanpsbkeHue U nian
MoumHOCTh P. Ecium B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HamnpsbkeHue U, To
JIeMCTByIOlllee 3HA4YeHHWe HaANpsHKeHWA Ha Harpyske MNpsAMO-IPONOPLMOHAJBHO CUTHALY
3a/laHusA( NpHU yCJIOBUM, YTO HAIpsKEHUEe CeTH CUHYCOWZAJNbHO, HAarpysKa JIMHeWHass U UMeeT
aKTUBHBIM XxapaKTep), a MOILHOCTb, BblJesfleMasd B Harpy3ke, HeJMHEWHO 3aBUCUT OT
3a/jalollero curuaja. Eciu »xe B kauecTBe pery/JiupyeMoro napaMeTpa BblopaHa MOLIHOCTB P, To
BbIXO/lHasd MOILHOCTb IIPY TeX K€ YCJOBHUAX NPAMO IPOINOPLMOHAJbHA CUTHANY 3aJdHUA. ITU
3aBUCMMOCTH TpPUBeJEeHbl B Tabaule 3.4.

Tab6auua 3.4 3aBUCUMOCTb BBIXOJHOT0O HaNPsS>KEHUS U MOLHOCTH peryJsiTopa OT CUTHaJa
3aJlaHusA

BbI6paHHbBIN BBIXOJHOU NapaMeTp

Hanpskenue, U MoiHocTs, P

CUTHaJ
3azaHus, | 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 | B8O | 90 | 100 | 31 | 44 |54 |63 |71 |77 | 73|89 |95]100

PBoIx, % | 1 4 19 116 |25]36149 |64 |81]100)10|20]30]40|50|60]70]80]90]100

Bri6op pery/impyeMoro napamMeTpa OCyLeCTBJ/IsAeTCS yTeM NPOrpaMMUPOBaHUA QYHKIUN
( cM. nyHKT 7):

A) npu coBMecTHOM ynpaBJyieHud ¢pazamu - F14;

B) npu paszaesnbHOM ymnpaBieHuu ¢asamu: F34 nnsa kaHana peryaupoBaHus A, F54 s
kaHaJsa B, F74 pnga kanasa C.

3.12.3 HuxHWY ¥ BepXHUU NIpeJieJibl pEryJIUPOBaAHUSA
HwXHUM ¥ BepXHUU NpeJiesibl peryJUpOBaHUsl COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHke pabodero uuksaa 3.4. YcTaHOBKa 3THUX 3HAa4e€HUW I03BOJIIET YCTAaHOBUTbH I'PaHULbI
Jiyana3oHa, B KOTOpPOM OyJZeT BeCTHUCb peryJupoBaHUe BbIXOJHOro napamertpa. Eciau
YCTAaHOBUTb 3HAueHUe [iJI1 HWXHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peajJd30BaHO BO BCeM Juana3oHe - OT HyJd [0 IOJHOIO CEeTEeBOTO
HalNpsKeHUs.

JuckpeTHOCTb peryaupoBaHus coctasisieT 0,1%.
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3a/laHve 3HAaYEHUW HIXKHEr0 U BEPXHETro MpeJiesioB peryJupoBaHus s $a3oBOro MeTo/ia
OCYLIECTBJIIETCS NPOrpaMMUpPOBaHUEeM QYHKIMU( CM. MyHKT 7):

A) npu coBMecTHOM ynpaBJieHud ¢pazamu - F15 u F16;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F35 u F36 a4 kanana peryavpoBanus A, F55 u
F56 nysa kanana B, F75 u F76 gnga kanasna C.

3.12.4 PexXuM orpaHvyeHUd TOKa

Perynatop MoxeT paboTaTb B peXHUMe OrpaHUYeHHs TOKa, B KOTOPOM CHCTeMa
ylnpaBJeHUs1 aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE Ha TUPUCTOPbl TaKUM
06pa3oM, YT0ObI TOK Harpy3KH He MpeBbICUJ 3aJlaHHOe 3HayeHHUe. JlaHHast pyHKIMs 03BOJISIET
TOYHO OrpaHUYMBATh MYCKOBble TOKU Ha YPOBHE He 00Jibllle HOMHHAJIbHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHMUA 3alUT OT KOPOTKOrO 3aMblKaHUSA U meperpy3kd. DyHKIuUsS
BKJIIOYAETCS U OTKJ/II0YAeTCs NporpaMMUpoBaHueM GYHKIUH( CM. TyHKT 7):

A) npu coBMecTHOM ynpaBJieHUHd ¢pazamu - F17 u F22;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F37 u F42 aaa kanana peryavpoBanus A, F57 u
F62 nna kanana B, F77 u F82 nnsa kanana C.

3.12.5 PexxyM cTabuaM3aUU TOKA
PeryssaTop Mo)XeT pa6oTaTb B peXHMe CTabUJM3alldU TOKa, B KOTOPOM CHCTeMa

ylpaBJieHUs aBTOMAaTH4YeCKU H3MeHsdeT YIpaBJsdwollee BO3JeMCTBHEe Ha THUPUCTOPBI TaKHUM
06pasoM, 4TOObI MOAAEPKUBATh TOK HAarpy3Ky Ha 3a/laHHOM ypoBHe. TOYHOCTb CcTabuIU3aluU
TOoKa - 2% OT HOMMHA/JIBHOTO TOKa peryJfaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKauyKe
CeTeBOro HampsDKeHWA WM Harpysku Ha 10% - 2.3 cek. CurHas safiaHus oTobpakaeTcs B
amIiepax, Hanpumep [3 = 27 A.

@DyHKIMA BKJIIOYAETCA U OTK/I0YaeTcs NporpaMMUpoBaHueM QYHKIUM( CM. TyHKT 7):

A) npu coBMecTHOM ymnpaBJsieHuu ¢pazamu - F17, F21, F22;

B) npu pasaenbHoMm ynpaBaeHuu ¢paszamu: F37, F41, F42 nna kaHana peryjupoBaHus A,
F57,F61, F62 nna kanana B, F77,F81, F82 nnda kanasa C.

3.13 MeTo4 Npollycka NepUoJ0B
MoujHoCTb, BblZiesisieMasi B Harpy3Ke, peryJiupyeTcs 3a cieT U3MeHeHHs YUCJ/ia MepUuo/ioB

CEeTEeBOr0 HANpSDKEHHs, B Te4yeHHe KOTOPbIX OTKPBITbl THUPUCTOPBL. PopMa BBIXOJHOTO
HanpsKeHUs NpUBeJleHa Ha PUCYHKe 3.5

W
I

Limkn 1

PucyHok 3.5 BeixogHOe HanpsikeHHe PU peryJIMpOBaHUU METO/I0M IPOINYyCKa epruo/i0B

JloCTOMHCTBA MeTOoAA:
A) He BHOCUT rapMOHHYECKHE UCKa)KEHHUS B CETh;
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B) HeT moTpebJieHUs1 peaKTHUBHOM MOLIHOCTH, cOS ¢ = 1 ( mMpd aKTUBHOM XapaKTepe
HarpysKH).

HepoctaTku metoja:

A) He MOAXOAUT JJis pPeryJMpoOBaHUs TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HArpys3oK M
YPOBHS SIPKOCTH CBeYeHHUs JIaMIl HaKaJIMBaHUS;

B) He pekOMeHIyeTCsl IPUMEHSTD AJI1 AKTUBHO-UHAYKTHUBHOU HAarpy3Ku;

B) B ceTH BO3MOXHO MOsIBJ€HHE CKAYKOB HaNpsHKeHHUs, 00YCJIOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢psirkep-apdekT);

[') npu omnpejeseHHbIX YCJIOBUSIX B CETU BO3MOXHO TOSIBJIEHUE CyOrapMOHUYECKHUX
COCTaBJAAIIMX( YaCTOThI KOTOPbIX MeHblle 50 ).

[Ipy wKcnosb30BaHUM 3TOr0 MeTOAA MOIIHOCTb, BblJesfeMasd B Harpyske, NpsMoO-
NpONOPLHOHA/IbHA BeJIMYMHE CUTHA/IA 33/, aHUS.
Pabouynii [UKJ IpeCTaB/eH HUXKe Ha pUCYHKe 3.6:

A Pebix
100%

Max

Min

1M —
CwrHan 3apadus

wir

Komanpa “"PaboTta”

0 -
PucyHok 3.6 Pabouuii LMK/ OIpU peryJiMpoBaHWU METO/IOM MPOIMYyCKa NEPUO0B

[Tocne mogauu koMaH bl “PaboTa” B Te4eHHe BCEro TEXHOJIOTMYECKOTO IMKJA BBLIXOJHasI
MOIIHOCTbh, BblJesisieMasl B Harpys3ke, U3MeHsIeTCs B COOTBETCTBHUM C CUTHAJIOM 33/IlaHUs B
Jluana3oHe Mexy 3HaueHussMu Min u Max.

CurHas 3aZilaHys oTobpaXkaeTcsl Ha JUCIJiee B MPolieHTax, Hanpumep P3=55%.
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3.13.1 YcTaHOBKA BpeMeHH LIMKJIA PErYyJIUPOBAHUSA

BpeMsa nuk/ia peryJiMpoBaHUsl MOKHO yCTaHOBUTb MPOrpaMMHO B npegesax ot 1 go 10
CEKYH/] MyTeM IporpaMMupoBaHueM GYHKIUM( CM. IYHKT 7):

A) npu coBMeCcTHOM ynpaBJyieHuU pazamu - F26;

B) npu paszaesbHOM ynpaBiaeHUM ¢pazamu: F46 g kaHana peryaupoBaHus A, F66 ansg
kaHaJsa B, F86 nnsa kanasna C.

3.13.2 HuxxHYe U BepxXHUe NpeJiesibl peryJupOBaHUd

HuwxHUM 1 BepxHUU MpeJiesibl peryJupoOBaHUA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke pabouyero nukiaa 3.6. 3aZjaHMe 3HAueHUH HWXKHET0 U BepXHero IpesesioB
peryJupoBaHus IpPU peryJupoBaHUM MeTOJLOM IIpOINyCKa IepHOJ0B IPOrpaMMHUPOBAHUEM
byHKIUMU( CM. yHKT 7):

A) npu coOBMeCcTHOM ymnpaBJjieHud ¢pazamu - F27 u F28;

B) npu pasaenbHoM ynpaBieHuu ¢pasamu: F47 u F48 nnia kanana peryavpoBanus A, F67 u
F68 nnga xanana B, F87 u F88 nnga kanana C.

JuckpeTHOCTDb peryaupoBaHus coctasasieT 0,5%.

3.14 Bpi60p TUIIA HATPY30K

PeryssaTtop MMeeT BO3MOXXHOCTH BbIOOpAa THUNA HArpy3Kd - aKTUBHOW WJIM aKTHUBHO-
MH/JYKTHUBHOM. BbI60D OcylecTBAsIeTcsl nporpaMMupoBaHueM ¢yHKuuu F8( cM. myHKT 7)

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

- npu ¢paszoBoM crnocobe ynpasJsieHusi( F7=0) peryaaTop caBUraetT MMNyJibChbl yIpaBJieHUs
TUPUCTOPAMU OTHOCHUTEJBbHO MOMEHTa Ilepexo/ila 4Yepe3 HOJb CeTeBOr0 HaNpsKeHUs
onpesie/IEeHHbIM 06pa3oM, YTO6Gbl ONTHMHU3UPOBATHb PErYJUPOBOYHYI0 XapaKTEPUCTHUKY IO,
aKTUBHO-UH/JYKTHBHYI0 Harpy3ky. PekoMeHAyeTcs ycTaHaB/JMBaTb 3TOT pEXUM IpHU
NOJKJIIOUeHUH Harpysku ¢ Ko3adpduiyeHToM MolHOCTU MeHee 0,8, HanpuMep TpaHcpopMaTop
Ha X0JIOCTOM XOJY, 3JIEKTPOABUraTeNU U T.N. Ec/Iu ke Harpy3ka — akTUBHasA, HO MO K/II0UYEeHa BO
BTOPUYHYI0 OOMOTKY TpaHchopMaTopa, TO yalle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOMH( cos ¢u >= 0,9), mo3TOMy BbIOGOp pekrMMa aKTUBHO-UHAYKTUBHON Harpy3Ku He
TpebyeTcs.

- NpU peryJMpoBaHUM MponyckoM mepuoAoB( F7=1) pexuM aKTHUBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJWBATb B CJydyae MOAKJIOYEHHS HArpy3Ku 4epes
TpaHcdopmartop. B 3ToM ciydae npu F8=1 perynsatop cHavyasa IJIaBHO B Te4eHHe CEKYH/bl
yBeJIMYMBAeT HaNpsykeHWe OT HyJid J0 IOJHOTO CeTEeBOro, MOCJe 4Yero yxe COOCTBEHHO U
HAayMHAEeTCs peryJuMpoBaHUe MPOMYCKOM IMEPHOJO0B. 3a CyYeT IJIABHOrO CTapTa yAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHcdOpMaTOpa, BCIJIECKA CETEBOT0 HaIpsKeHHs,
cpabaTblBaHUSA 3aIIUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.15 3anuch B aMATb 3aBOJICKUX HACTPOEK.
Perynatop umeert cnenuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUHU B MaMSATH

KOTOPOM 3Ha4eHHUs paBHOTro 1, BCe M0JIb30BaTeJbCKHE YCTAaHOBKU CTHUPAIOTCA, a HA UX MECTO
3aMMChIBAIOTCA 3aBO/ICKUE 3HAaYeHUA QYHKIUM.

3.16 3auThl
B perynsiTope peain3oBaHbl CleAyOUIMe BUJbI 3aL[UT:

A) 3amUTa OT KOPOTKOTO 3aMbIKaHUS PETyJISTOpA ABJASETCA 3JIEeKTPOHHAsA. JJIEKTPOHHAs
3all[MTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKU MUKPOIPOLLECCOPOM CUTHAJIOB, MOCTYNAOIIUX
OT JATYUKOB TOKA. [[pu nmpeBbIllIeHUX MTHOBEHHOT'0 TOKA 3Ha4eHUsl 3*¥*[HOM MPOUCXOUT CHATHE
YOPaBJAKIIMUX HMIYJbCOB C THUPUCTOPOB, a Ha JUCIJIee OTOOpa)kaeTCs COOTBETCTBYHOLIee
CcoobOIIIeHHe.
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B) 3amuTa OT nNeperpyskd THUPUCTOPOB INpeJHAa3HaYeHa JJs1  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB IPU [JJMTEJbHON Ieperpy3ke TOKOM, IpeBblLIAOLIEM
HOMHHAJIbHOEe 3HauYeHHe TOKa peryJssTtopa. MHUKpomnpoleccop HempepblBHO HM3MepsieT TOKHU
Harpysky 4 HakalJiMBaeT 3HaueHUe BpeMs-TOKOBOI0 MHTerpaJjia U CpaBHUBAET ero € yCTaBKOM,
IPY NpeBbIlIEHHH KOTOPOM CHUMaeT MMIYJ/IbChl YIIPaBJeHUs C TUPUCTOPOB U OTOOpaxaeT Ha
Jucniiee coobuieHre. PaboTta peryastopa 6J10KMpyeTcs Ha 3 MUHYTHI, IOCJIE YET0 OH EPEXOAUT
pexxuM “I'oToBHOCTB” ec/iv moAaHa komaHja “Crom”.

[leperpy3o4Hast cnoco6HocTb peryastopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, | =
1,1 InoMm - 60 cek.

B) 3amwuTa oT meperpeBa pajuaTopa o6ecne4uMBaeTCcs BCTPOEHHBIM TeMIepaTypHbIM
JlaTYMKOM, KOTOPBbIA HENpephIBHO ONpallMBaeTCs MUKpomnpoueccopoM. IlpenenbHas
TeMnepaTtypa paguatopa - 80 C. I[locne cpabaTbiBaHMs 3aldThl paboTa perysasTopa
6JI0OKMpyeTCsd [0 OxJaXKAeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocsie 4ero BBIK/JIOYAIOTCA
BEHTUJISITOPbl OXJIAXKJAEHUS W PEryJaTop MHepexoJUuT pexuM ‘[0TOBHOCTB”, eciu moJaHa
xoMmaHaa “Cton”.

[') 3amuTa OT HECUMMETPHUHU BBIXOJHBIX TOKOB SIBJSETCS 3JEKTPOHHOM. 3aljdTa MOXET
OBbITh BKJ/IIOUEHA WJIM OTKJIIOYEHa MyTeM MporpaMMupoBaHus ¢yHKuuu FI3( cm. myHKT 7).
3awuTa cpabaTbiBaeT MIPY BbINOJHEHUH CIeYIOLHX YCIOBUM:

- cpegHe apudmeTrudeckuit Tok pa3 Icp = (Ia + Ib + Ic) / 3 Gosbuie 10% HOMHUHATBHOTO
Toka | HoM perysaTopa;

- OJIUH WK 60Jiee TOKOB Harpy3Ku oTJindaeTcs oT Icp 6oJiee yem Ha 15%, 25%, 35% wiu
50%( B 3aBUcHMOCTH OT 3HaueHUs GyHKLUU F93) B TeyeHue BpeMeHHU 5-15 cekyH/,.

HecrMMeTpHs BBIXOJHBIX TOKOB MOXeT ObITb 00YC/I0BJIeHA MOBPEXAEHUSAMU B HAarpyske,
Hanpumep, neperopanreM TIHoB, 06pbIBOM Harpy304YHbIX IPOBOJOB U T.II.

[Ipu pa3aenbHOM ynpaBjieHUH ¢pa3aMu 3alllUTa He aKTHBHA.

/1) KoHTposib Nmojk/I04eHHs Harpy3kd U TeCTHpOBaHHe THUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETC CUCTEMOMN ympaBjieHUs1 B pexume ‘T'OTOBHOCTBH”; B
pexxuMe “PaboTa” JaHHas 3al[UTa He aKTHBHA. 3alllMTa MOXKET ObITh BK/IIOUYEHA UJIU OTKJII0OUeHa
nyTeM nporpaMMupoBaHus GyHKIUU FO1( cM. myHKT 7).

E) KOHTpo/Ib HanmpsPKeHUsI CUJIOBOM CETH OCYLIECTBJISETCS 3JEKTPOHHBIM CIIOCOGOM.
3amuTa cpabaTbiBaeT B Cjy4ae OTCYTCTBUS OJHOW WJM HECKOJbKUX a3 WIM B caydyae MX
“ciunanug”. 3amuTa MOXeT ObITh BKJIIOUEHA WJM OTKJIHYEeHa NyTeM NpOrpaMMHUpPOBAHUA
byHkuuu F92( cM. nyHKT 7).

3.17 Hactpouku

B perysnsaTope npefycMoTpeHa BO3MOXXHOCTb HACTPOHKH:

A) H3MeHeHue mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOIO 3aMbIKaHUS MOXHO
npousBecTH pe3uctopoM R3 B seBoMm BepxHeM yriuy miaaTbel TPM-ZVEL A5. M3Hava/ibHO Ha
npeJNpUsaTUN U3TOTOBUTEJIE YCTAaHOBJIEH OPOr cpabaThIBaHUs N0 aMILIMTY/e okoJso 3*IH, rae
IH - HOMUHaAJIBHBIN TOK pery/aTopa. B 3ToMm ke jieBOM BepxHeM yrIJy IJaTbl UMEKTCA JBe
KOHTpoJsibHble Touku “K3”. HampsikeHue, uaMepeHHOe MexJAy 3THMM TOYKaMH, onpejesseT
yCTaBKy cpabaTbiBaHUs 3alUThl 0 K3. O6bIUHO 3TO HanpsKeHUe CoCcTaBJisieT 0koJsio 2 B. [Ipu
He0OX0JUMOCTH YBEJUYUTb YYBCTBUTEJBHOCTb CpabaTblBaHUsl HYKHO 3TO HalpshKeHHe
YMEHBIIUTb, [JI Yero roJI0BKy peryJiMpoBO4YHOro pe3ucropa R3 Hy»HO noBopayMBaTh NPOTUB
4acoBOM CTpeJsiKe, AJs1 3arpy0JieHUs1 — HaoO0pOoT HampshkeHUe ycTaBkM K3 yBeqn4uTh u
NOBOpPAYMUBaTh roJioBKy R3 1o yacoBoy cTpesike.

[IpyHUMas pelieHHe 0 HEOOXOAMMOCTH HW3MeHEeHUs HAaCTPOWKU 3alUThl OT KOPOTKOTO
3aMblKaHMUS, CJlelyeT IPUHUMATb BO BHUMaHHUe:

- IPYU HanpsKeHHe YCTaBKU Bbille 2,5 B 3amyuTa MoxeT ObITh MOJHOCTBIO BbIBE/IEHA U He
cpabaTbIBaTh BOOOIIIE;
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- ObIBaeT cuTyanus, Korja 3audra oT K3 cpabaTbhiBaeT npu [elCTBYIOLEM TOKE,
M3MEpPEHHOM KJielllaMH, MeHbllleM 4YeM [H. 3TO He 00s13aTeJIbHO TOBOPUT O HEMpPaBUJIbHOU
3aBOJICKOM HACTpOMKe 3allyMThl, NMOTOMY 4YTO 3aljdTa cpabaThiBaeT MO aMIIUTYAHOMY(
MTHOBEHHOMY) 3HAYe€HHUIO0 TOKAa, a He JeHCTBYyIIeMy. ITO Yallle TOBOPHUT O TOM, YTO BEJIUKO
aMIIUTY/IHOe 3HauYeHHe ToKa( MUK-dakTop). [lonbITKa 3arpyoMTh UM MOJHOCTbIO OTKJIYUTh
3amuTy OoT K3 MOXeT mpuBecTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHU JIOMYCKAIOT
HEKOTOpOe IpeJesbHOE 3HAaYeHUe MIHOBEHHOrO TOKa, a 3aBOJCKasgd HACTpOMKa Kak pas
npeAycMaTpyUBaeT cpabaTbiBaHUE 3aLUThI /15 HEMPEBbILIEHUS 3TOr0 NpeebHO-A0MYyCTHUMOTO
3Ha4YeHHUs. B aTOM ciyyae U3roTOBUTEb UMEET NMPaBO OTKa3aTh B OECMJIAaTHOM rapaHTHHHOM
006C/TY>KHUBAaHUH.

B) I[lokasaHusl [JaTYMKOB TOKa. B ciyyae, eciu TOKM, H3MepeHHble QaKTHUYECKH,
pacxofAaTcs € JaHHBIMU, OTOOpaXKaeMbIMU Ha JMCILJIee, MOXKHO IPOMU3BECTH UX NMOJCTPOUKY. s
NOJCTPOMKHU MOKa3aHUM AATUMKOB TOKA CAYXKaT peryJupoBouHble pe3ucTopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaeT 3a
NOKa3aHUs AaTuyuKa Toka 1o ¢pase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBETCTBEHHO.

[IpyHuMas peuieHHUs1 0 HEOOXOAUMOCTH HACTPOWKM MOKa3aHUW JaTYUKOB TOKa ClelyeT
MMEThb B BUAY cieAyoline GaKkTophbl:

- JaTYUMKA TOKa MMEIOT HEKOTOpPYI0 HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBHOTO TOKa peryJsTOpa, MOKa3aHUA
JIATYUKOB TOKA MOTYT ObIThb HEJOCTOBEPHBI WM BOOOILE HYJIEBBIMM, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIM HEBEPHOU HACTPOWKe; MPH YBEJIMUEHUHN TOKA, IOKAa3aHUSI BXOAAT B HOPMY;

- JJia  UW3MepeHHs TOKa HYXXHO HCIO0JIb30BaTh KJelld, CIOCOOHble U3MepsTh
Cpe/lHeKBaJjpaTUUYHOe 3HaYeHUe ToKa. Ha Takux kjemax go/mkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE cpeJlHeKBaZijpaTuyHoe 3HauveHue). Kiemwu, He usmepsioumpue TRUE RMS, MoxHO
MCIIOJIb30BaTh TOJIBKO NPHU CHHYCOWJAJBbHOM TOKe, a NPHU HECUHYCOWJAAJbHOM TOKEe TaKue
KJIelld MOTYT AaTh MOTPelHOCTb u3MepeHUsa Ao 50%. PekoMeH yeTcsa UCNOIb30BaTh KJeLlU
dupmel "Fluke” nnu “Appa”;

- HACTPOWKY MOKa3aHUHW JaTYMKOB TOKA ONTHUMAJIbHO NPOU3BOJUTH IPU TOKe paBHOM 60-
80% OT HOMHWHA/JILHOI'O TOKA PEryJsaAToOpPa;

- HeBepHasi HACTPOMKa MOXET NMPUBECTH K HEKOPPEKTHOMY CpabaTbhIBaHUIO 3alUT OT
neperpy3kd WM KOPOTKOTO 3aMblKaHUSl - JIMOO CJMUIKOM YacToe M HeoOOCHOBAHHOeE
cpabaTbiBaHME JIMOO HA0OOOPOT OTCYTCTBHE MJIM CIMUIKOM MeJlJIeHHOe cpabaThiBaHUs. B ciydae
BbIXOJJa W3 CTpPOd peryasaTopa [0 MNpPUYUMHE HEBEPHOW CaMOCTOSITeJIbHOW HAaCTPOUKHU
noTpebUuTeseM, HU3rOTOBUTE/Nb MMeEeT MpaBO OTKa3aTb B 0OeClJIaTHOM TapaHTUWHOM
006C/TY>KHUBAaHUH.

[Ipy mnpoBeseHUM omnepanuu MNOACTPOWKKA IOKa3aHWUM Ha JHUCIJIee pPEeKOMeHAYeTCs
bUKCHpPOBATh PeryJupyeMyto BeJIMYMHY Ha AUCIIee, AJis Yero Heo6xXoAMMo HaXKaTh KHOMKY “®”
NaHeJIu yIpaBJIeHUsl.

3.18 Ucnoab30BaHKe KHONKYU “ABapuiiHOe OTK/I0YeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIeT CHATh HAINpsDKEHWEe C Harpy3Ku B JIOOOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HUKHOBEHUH BHEUITATHOW CUTyallMM, CBSI3aHHOU C
YyIpO30¥ »KU3HHU NIepCOHAJIa UK NIOpYer UMYIeCTBa.

KHonka nMeeT QpuKcaLMio CBOEro MoJoXKeHHusl.

[Ipy HaXaTUM 3TOW KHONKM pas3pblBaeTCA Lelb BCIIOMOraTeJbHOrO MUTAHUSA, IIPU 3TOM
IJ1aThl YIIpaBJeHUs1 060eCTOUYUBAIOTCS U UMITYJIbChI YIIPaBJIeHHs Ha TUPUCTOPHI He MO0 TCH.
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3.19 Wcnosabr3oBanue [IHW/l-perysngaropa

[l ynipaBJieHUs1 THPUCTOPHBIM perysatopoM oT [IHW/l-perynsaTopa Heo6X0AUMO BbIOPATh
curHaJs ynpaJieHUs 4..20 MA, A1 yero npucBouTh GyHKUUU F2 3HaueHue 4.

BHyTpu wmkada npousBeseHO YACTUYHOE pacCK/AlYeHHe Liened NMUTAHUs U YNpaBJeHUus
[IN/l-perysiATOpa COrJIACHO cXxeMe, IPUBEJIEHHOW B NpUI0XKeHUU b. JlaT4uku TeMnepaTypsl U
nenu curHaausauuu [IU/]-perynsTopa noTpebUTe/b pacK/IAOYaeT CaMOCTOSTENbHO COTJIAaCHO
PYKOBOJCTBY I10 3KCILJIyaTalliH, KOTOpOe BXOJUT B KOMILJIEKT IIOCTaBKHU.

4. Tpe6oBaHUSs 6€30MIACHOCTH.

4.1 PerynaaTop COOTBETCTBYeT JAeUCTBywIIUM TpeboBaHusAM “llpaBus ycTpoiicTBa
3JIeKTPOYCTaHOBOK”,  «[IpaBujaM  TeXHHYeCKOM  3KCIUIyaTaUM  3JIEKTPOYCTAHOBOK
norpe6uTtesed» U «[IpaBUJ TeXHUKU 06€30MACHOCTH NPHU 3KCIJIyaTaLlUU 3J1€KTPOYCTaHOBOK
NOTpebUuTeen».

4.2 Jlns pa6oTbl peryJsaTopa HCIOJb3yeTCs ONMacHOoe JJisl XKU3HU HampsikeHue. [Ipu
YCTAHOBKE peryJ/iiTopa Ha 00'bEKTE, a TAKXKe NPU YCTPAaHEHUHW HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUU HEOOXO0JUMO OTK/IIOYUTD PETy/sATOP U MOAKII0YaeMble yCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nonaZaHue BJard Ha KOHTAKThl KIEMMHHUKOB U BHYTPEHHIOI 4acTb
mkada. 3anpeniaeTcss MCNOJIb30BaHUE PETYJSATOPA B arpeCcCUBHBIX Cpejax C COoZep:KaHUEM B
aTMocdepe KUCJIOT, les04ei, Maces U T. 1.

4.4 Tlopkaro4deHUe, peryJMpoBKa U TexXHUYeCKOe OOCIyKHBaHHe pPeryJsTopa JJOJKHBI
NPOU3BOJUTBHCA TOJIbKO KBaJM(QUIMPOBAHHBIMU CIElJMaJMCTAMM, U3YYMBIIMMHU HaACToOsllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

45 Tlpu »sKcmyaTallMd M TeXHUYECKOM OOCHYXMBAaHUM He00X0AUMO Cc06JI0AaTh
Tpe6oBaHUA «[lpaBuU/ TexHHWYeCKOW 3KCIJlyaTallUM 3JIEKTPOYCTAHOBOK IMOTpeOUTesel» U
«[IpaBuJ TeXHUKHU 6€30MaCHOCTH NIPU SKCIIJIyaTaLlUK 3JIeKTPOYCTAaHOBOK NOTpeOUTe e ».

4.6 /lns 3alUThI 06CIYKUBAIOLLEr0 NepCcoHasa peryasaTop J0JKeH ObITh 3a3eMJIEH.

4.7 Pery1iTop He MOKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTE/Ib LIelU UJIU U30JIMpYloliee
YCTPOUCTBO.

4.8 Ecnu ciayyarlHas mnojada HalpshKeHHWEe Ha Harpy3Ky INpeJfCcTaBJseT OMNaCHOCTb JJIf
nepcoHaJsia WiHu 060py/0BaHUs, TO PEryasaTop Heo6X04MMO MOAK/IYaTh Yepe3 NpepbiBaTelb,
HallpuMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTEMOM 6e301aCHOCTH.

4.9 He ponyckaeTcsl paboTa YCTPOMCTBA C KOHAEHCATOPHON HAarpy3KoM, NOJK/II0YEHHOH! K
BBIXOJY.

4.10 PaboTa peryasaTopa CONPOBOXZAETCS BblJe/leHHEM Temsa. /[y mpeoTBpalleHus
neperpesa, BbIX0/ja U3 CTPOS U NPeJ0TBPalleHUs oXKapa He06X04UMO:

A) ycTaHaBJIMBATb PETYJASTOP HA HEFOPIOYYIO TOBEPXHOCTD;

B) HefomycTUMO yCTaHABJIUBAThb PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaX U MeCTax C
BBICOKOU TeMIIepaTypOr OKPY>Kalollel Cpeibl;

B) npu ycTaHoBKe Heo6xoAMMO ob6ecrneduTh He MeHee 100 MM cBO6OAHOI0 NPOCTPAHCTBA
10 IEPUMETPY PeryasTopa.
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5. MoHTaxK Ha 06'bEKTe.
5.1 CnefyeT yCTaHOBUTD PETYJIATOP Ha LITAaTHOE MECTO U HaJle’KHO 3aKPeNUTh ero.
5.2 3a3eMJIUTh PeryJIATOP B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

5.2 llpokyiaapIBalOTCA JIUHUM CBSI3M, IpeiHa3HAYeHHble COeJMHEHUS C MUTAIOLIEN CeThIo,
Harpy3Kou, yCTPOMCTBAMU yIpaBJIEHUS.

5.3 CeyeHue CUIOBBIX IPOBO/IOB J0X)KHO COOTBETCTBOBATh TOKY Harpy3KHU.

54 llenu A/ moJayd CUTHAJIOB YIpaBJieHUS CJeAyeT BbIMOJHATb BUTBIMU IapaMH
NpOBOJOB cedyeHHeM He MeHee 0,22 MMZ ¢ HenoCpeACTBEHHBIM HX MNOJKJKYEHUEM K
YIPaBJISIIOLUAM KJIEMMaM JJiIsl KaKA0r0 CUTHasIa OTAEeJbHO.

5.5 Ilpy MoOHTaxke NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HAAEXHBbIA KOHTAKT C
KJI€eMMHHUKOM pEeryJsTopa, [Js 4Yero peKOMeHJyeTCs WX KOHI[bl THIATeJbHO 3a4YUCTUTh U
06JIyUTb UM ONPEcCcOBaTh B CTAaHTAPTHble HAKOHEYHUKH, TUJIb3bl, KJIeMMbl. [lofcoenHeHne
IPOBO/IOB OCYILIECTBJISIETCS 110/ BUHT.

5.4 He ponyckaeTcs NpoOKJaZKa JHUHUHM YNPaBJAAKIIUX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IIPOBOJIaMH, CO3JAI0ILMMH BBICOKOYACTOTHbIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogakaoyeHuWe BHEUIHUX Iened K YCTPOUCTBY IPOU3BOAUTCA MO CXeMaM,
npuBeeHHbIM B [IpuioxeHuu A.

5.6 [Ipu BbINOJIHEHUHU MOHTXXHBIX pa60T HEO6XOJUMO MPUMEHSATb TOJBbKO CTaHJAAPTHBIN
WCIPAaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHHE.

6.1 [lepes nepBbIM BK/JIIOYEHHEM HEOOXOLUMO BbINOJHUTD CAeAyI0IHe e ICTBUSA:

A) mpousBecTH NOAK/IIOYEHHe MO cXeMe 1, yKka3aHHOW B NpPUJIOXKEHHUU A, NPU 3TOM B
KauecTBe TECTOBOW HAarpy3KH peKOMEeHAYeTCs MOJAKJIIOYUTD JIaMIlbl HAKaJIMBAaHUSI MOLHOCTbIO
100-150 BT;

Be3 mojk/Il0YEHHOM Harpysku HEBO3MOXXHO C/ieJlaTh BBIBOJ, O IpPaBUJIbHOW WU
HelpaBUJIbHOM paboTe pery/saTopa.

B)ybeauTbcs B NMPaBUJIbHOCTH MOAK/IOYEHHUS BHEIIHUX Lieledl NUTAaHWUA W yIpaBJeHU,
3a3eMJIeHHs, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/IE;

B) mnojaTph HanpskeHHe Ha PeryJsTop, IPU 3TOM BCe CBETOJMO/bl Ha NepejHel NaHea u
mkada Jo/KHBI KPaTKOBPEMEHHO 3aropeThCsl U MOTAacCHYTh, Ha AUCIee B TeueHHe 10 ceKyH/,
JI0/DKHA 0TOOPA3UThCS HAAUCh TEKYLIEW MOJENU PEeryJsTopa U BKIIYAKTCA BEHTUISATOPDI
oxJaxJeHus. /lajee Ha JucIliee 0TOOPA3UTbhCA HaANUCh “'OTOBHOCTB” U TeKyllee 3HAaYeHUE
CUrHaJla 33JlaHusi( HampsKeHHUs WM MOoILHOCTH, Hampumep U3=57%, ). 3To o3HayaeT, 4YTO
peryJiaTop roToB K paboTe ¥ IPOrpaMMHUPOBAHUIO.

6.2 [lo ymMo/n4aHUIO, PETYJSATOP UMeEEeT HACTPOMKHU: ynpaBjeHUe pa3zaMU — COBMECTHOE,
nojaya koMaH/ bl “Pa6oTa” ocyIiecTBISETCI MECTHO TYMOJIepOM C JIUIeBOM MaHe U, BbIXOJHOE
HampspDKeHUe peryaupyeTcs GasoBbIM MeTOJ[OM, CUTHaJ 33JlaHUSl T0JIaeTCs BCTPOEHHBIM

21



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

nepeMeHHbIM pe3uctopoM. I[lepeBegurte Tymb6sep “Pabora ¢A” B mnosoxkenuve “Bra” u
NPOKPYTHUTE PYy4Ky I[epeMeHHOro pesucropa “Ymp. A” oT ofHOro KpalHero MoJioOXKeHHs [0
Jipyroro. Yoenutecb NpU 3TOM, 4YTO Ha MNOJK/IIOYEHHOW Harpyske( JiamMnax HakKaJMBaHHSA)
M3MeHseTCsl HallpshKeHUe B IpeJiesiaX OT HYJIA 0 I0JIHOTO CeTeBOroO.

7. I[IporpaMmMupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUPOBaHUS.

[IlporpaMMupoBaHrMe ¥ TNPOCMOTP 3HAaYe€HUH YCTAaBOK OCYLIECTBJSETCS B peXuMe
“[IlporpammupoBaHue”. YTOObI BOWTH B 3TOT pEXHUM, HeobxoauMo B pexume ‘['oToBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “IIporp”, npu 3TOM Ha JUcIljiee KPaTKOBPEMEHHO NOSIBUTCS
Hajgnuch “[IporpaMMupoBaHMe”, Mocje 4Yero B INEPBOW CTPOKe HHJAMKATOpa OTOOpasUTCsA
Ha3BaHUe NepPBON QYHKIMU:

FO ynp. dazamu

[ToBTOpHOE HaXkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B pexKUM “'0TOBHOCTB”

7.2 Boi6op GyHKIUH.
Haxxumasa kHonku “>” n”<” B pexxume “IIporpaMMupoBaHHe”0CyIIECTBIISETCS MEPEXo], OT
OJJHOM HAaCTPOMKH K JPYTOH.

7.3 IlpocMOTp ¥ U3MeHeHU e 3HAaYeHUSA QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpPOM TpebyeTcd NpPOCMOTPETb WJIW H3MEHHUTD,
KpPaTKOBpPEMEHHO HaXKMUTE KHONKY “@”, Ipu 3TOM BO BTOPOM CTPOKEe UHJUKATOpPa OTOOPA3UTCs
TeKyllee 3HaueHUe QyHKL WU, HallpUMep:

FO ynp. ®aszamu
O - coBmecTHoe

M3MeHUTDb 3HaueHHe QYHKIIMU MOXKHO, HaKMMasi KHOMKU “>" 1 “<”.

Jl1s1 TOro, 4YTOOBl COXPAaHUTb BblOpaHHOEe 3HayeHHe (QYHKIMH, HY>KHO KpaTKOBpPeMEeHHO
HaXkaTb KHONKy “@”, mpu 3TOM Ha [JAuCIJIee KpPaTKOBPEMEHHO OTOOpasuTCd HaJIUCh
“CoxpaHeHO0”, 4YTO FOBOPHUT 00 YCHENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlasiee Ha UHAMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QyHKIMU U CTAHET BO3MOXHbIM
HaBUTaLUsA M0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HayeHUe QYHKLHM COXPaHATb He TpeOyeTcs, HaXXKMUTe KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKEe UHAMKATOpPA UCYE3HET, a 3HaUeHHe QYHKIIMU HE COXPAHUTCS,
B UeM JIeETKO y6eJUThCs, TOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUH, [IJI YEro ONSATb HYXKHO
HaXKaTb KHOMKY “®”.

7.4 OyHKUMU U UX 3HAUYEHHS.
[IporpamMmmupyembie QYHKIUHK PeTyISTOpa epeyrcyieHbl B Tabaune 7.1.

22



"3Bezna InekTpoHnka” www.zvezda-el.ru

Tab6siuna 7.1 [IporpaMmupyeMbie GYHKLUHU

dyH- Haanuce Ha OnucaHue
Kiysi | HMHAMKaTOpe
dyukinuu FO-F8 ABasil0TCA 001IIMMM AJI1 BCEX PEXKUMOB
OnpejnensieT cnoco6 ynpasJjieHus ¢pa3zaMu: COBMECTHOE WJIM pa3jieJibHoe
3HavyeHue Hagnuce IlosicHeHue
FO ymp. dpazamu
0 COBMECTHOE CoBMecTHOe ynpaBJieHue ¢pazamu
1 pasjiesibHOe PasesibHOe yiipaBJieHue ¢pazamu
OmnpepnensieT cmocob6 ympaBJjeHUs:: KoMmaHJa “Pa6ora” mojlaeTcd MeCTHO WJIH
JUCTAHITUOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 croco6 ymp. Komanpa “PaboTta” nojjaeTcsi mepeBo/joM pyKOSITKH
0 TyMOJIep “ » PR
TyMOJepa “PaboTa” B mosiokeHue “Bka
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHUS KJIEMM
1 JUCTAHIIMOHHO .
6 ¥ 7 KJ1IeMMHOU K0JIOAKHU X1 nJ1aThl yipaBJeHUs]
OnpejiesisieT CUTHAJ yIpaBJIeHUsI BBIXOJAHBIM HaNpsKeHUEM
3HavyeHUe Hagnuce ITosicHeHue
CursHaz 3aJlaHusg U3MeHsdeTCs Ha)KaTHeM KHOIIOK “>" U
“
0 KHOIIKU “n
HaxkaTue “>” yBeJIMYMBaAeT BbIXO/[HOE HATIPSIXKEHHE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3a/jlaHus HW3MEHSIETCS [OBOPOTOM PYYKH
nepeMeHHOTO Pe3UCTOPa, pa3MellleHHOr0 Ha JIUIEBOU
1 BCTP.PE3UCTODP | MAHEJIU. [TosioxkeHUE “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . « »
MUHHMAaJIbHOUW BeJIMYMHE 33/IaHus, oJI0KeHHe “Makc
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
CurHas 3aJlaHus MOJIaeTCsd BHEUIHUM HanpsbkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJ 3aiaHud nojaeTcs TOKOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJi 3a/laHus NoJlaeTcsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZj@aHUsl MOJAETCS BHELIHUM IepeMeHHbBIM
5 eB;:%;J(.) Pe3uCTOpOM. PekomeHiyeMoe 3HauyeHUe
p p CONpOTUBJIeHHUS 3TOro peauctopa 1..10 kOm
OnpefensieT NOBeEHUE PeryJITOpa MOC/€e MPONAKU HANPSHKEHUS CUJIOBOM CETH WJIU
BCIIOMOTaTeJIbHOTO HaNpsKeHUs B pexkuMe “PadoTa”
3HavyeHUe Hagnuce IlosicHeHue
Eciv mpoBan HanpspkeHUs JIMJICS MeHee 2 CeK —
BBIXOJIHOE HalpshDKEHWE CKAaYKOM BO3BpallaeTcsd Ha
0 BKJIDYEHO NpeXHUU yPOBEHb.
Ecnyv mpoBan HampspkeHus JJidics 6ojiee 2 cek -
F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHE.
Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK —
BBIXOJIHOE HAIpsHXKEHWE CKAavyKOM BO3BpallaeTcs Ha
NpEeXHUH yPOBEHD.
1 oTkJwo4yeHo | Eciu mpoBan HanpspkeHus Aauicad GoJsiee 2 CeK -
ABTOMATHYECKUH IMepe3anycKk He MPOUCXOJUT; YTOGbI
nepedTu B pexxuMm ‘PaboTa” HYXHO MMOJaTh KOMaHAY
“Cton”, mocJie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”
OnpejiesisieT yca0BYe cpabaTbiBaHus 1-ro MporpaMMHUpPyeMoro peJie
3HayeHHe Hagnucob [TosicHeHuUe
F4 1-e pene 0 OTKJ/II0YeHO | Pesle HEaKTHMBHO BO BCeX peXKMMaxX paboThl
1 CUTHaJ CpabaTpiBaHMe peJsie MPOUCXOJUT TpPU Mepexoje B
'OTOB pexxuM “I'oToBHOCTB”
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2 CUTHaJ CpabaTbhiBaHUE peJie TNPOUCKXOJUT NpPU IMepexojie B
PABOTA pexxuM “Pabora”
3 CUTHAJ CpabaTpiBaHMe peJsie MPOUCXOAUT TMpPU Mepexoje B
ABAPHUA pexuM “ABapus”
OnpefesisieT ycj0BHe cpabaThIBaHUS 2-T'0 IPOTPAMMUPYEMOrO peJie
3HayeHHe Hagnucob [TosicHeHuMe
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAJ CpabaTpiBaHMe peJsie MPOUCXOAUT TpPU Mepexojie B
F5 2-e peJie 'OTOB pexxuM “I'oToBHOCTB”
2 CUTHaJ CpabaTbhiBaHUE peJjie TNPOUCKXOJUT NpPU IMepexojie B
PABOTA pexuM “Pabora”
3 CUTHAJ CpabaTpiBaHMe peJsie MPOUCXOAUT TpPU Mepexojie B
ABAPHUA pexxuM “ABapus”
OnpefesisieT ycj0BHe cpabaThlBaHUS 3-T'0 IPOTPAaMMUPYEMOrO peJsie
3HayeHHe Hagnucoh [TosicHeHue
0 OTKJII04YeHO | Pesie HeakTHMBHO BO BCeX peXUMax paboThl
1 CUTHAJ CpabaTpiBaHMe peJsie MPOUCXOAUT TMpPU Mepexojie B
F6 3-e pesie 'OTOB pexxuM “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJjie TNPOUCKXOJUT NpPU IMepexojie B
PABOTA pexum “Pabora”
3 CUTHAJ CpabaTpiBaHMe peJsie MPOUCXOAUT TpPU Mepexojie B
ABAPHUA pexxuM “ABapus”
OnpepenisieT MeTO/, pery/IMpPOBaHUS BbIXOJHOTO HAPAKEHUS
3HayeHHe Hagnuch [TosicHeHuUe
F7 MEeTO/, per. - =
0 ¢$a3oBbIl ®a30BbIli MeTO/| peryIMpOBaHus
1 np.nepuof, | MeTon peryinpoBaHUsl IPONYCKOM NEPUOJ0B
3ajaeTcd XapaKTep Harpy3Ky — aKTUBHasl UJIM aKTUBHO-UHAYKTHUBHAS.
3HavyeHHe Hagnuce IlosicHeHue
0 aKTHUBHas AxTuBHaga Harpyska( cos ¢u >0,9)
F8 Harpyska 1 aKTUBHO-UH/I. | aKTUBHO-UHJYKTHUBHas1. PekoMeH/JyeTcs MCNOJIb30BaTh
JUisl Harpy3ku ¢ cos ¢u<0,8 npu $pazoBoM ymnpaBiaeHHHU(
F7=0) wu pana Harpysk, IOJAKJIIOUYEHHOW uepes
TpaHchopMaTop, HpHU yIOpaBJEHUN  MPONMYCKOM
nepuogoB( F7=1)

dyukuuu F11-F28 aeiicTBYIOT IpU COBMeCTHOM ynpaBjieHuH ¢pasamu( pynkuus F0=0)

dyuknuu F11-F22 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanusi( ¢yuknusa F7=0)

F11

IJIaBH. MYyCK

BpeMs miaBHOro BbIXOJ|a HaNpsDKEHUsl Ha 33/laHHbIM ypoBeHb. /lMana3oH 3HaYeHUU
¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek

F12

IIJIaBH. BBIKJI.

BpeMsi maBHOTO CHWKEHHs HAIpsHKEHWS 10 MUHUMa/IbHOrO 3HavyeHWs. /luamasoH
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

F14

per. BeJIM4YruHa

OnpejnesifieT 3aKOH U3MeHEHUST BBIXOJIHBIX HAMPS)KEHUSA U MOIIHOCTU B 3aBUCUMOCTHU
OT yIpaBJsAOUIEro curHaja(rnpu ycJoBHUM, UTO HANpPsDKeHHWe CeTH CUHYCOWUJAIBHO, a
Harpyska JIMHelHa)

3HaueHHe

Hagnuch

ITosicHeHMe

0

8]

BbixogHOE HamnpspkeHHe MPsIMO
CUTHAJIy yIpaBJIeHus

MMPpONoOpUHOHAJIbHO

1

p

BbixoiHast MOLTHOCTH MPSIMO MPONOPIUOHATBHO CUTHATY
yHpaBJIeHHUsI

F15

HHUXH.ITpeaeJs

MuyHMMa/bHOE 3HaYeHHe CUTrHasla 33JaHud B %. /InanasoH sHadeHud GyHKuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 pyuknuu F16. JuckpetHocTs 0,5%

Fl16

Bepx. npejes

MakcuMasibHOe 3HaUYeHUe CMrHasla 3a/jaHus B %. /luana3oH 3HayeHui ¢pyHkuuu ot 0%
10 100%, Ho He MeHee 3HaYeHUs PyHKIMH F15. JluckperHoctb 0,5%
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YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BKJ/IlOHYaeT HJIM OTKJ/II0YAdeT PEeXxnuM
OT'PaHHUY€HHA TOKA NJIN CTa6I/IJII/ISaLII/II/I TOKa.

3HavyeHUe Hagnuceh IlosicHeHue
F17 yIIp. TOKOM 0 OTKIL PexxuMbl OTrpaHWMYeHHs WIH CTaOWJIHU3alUM  TOKa
OTKJIIOUEHBI
1 orpaHuyeHue | BkJloueH peXUM OrpaHUYEeHUs] TOKA
2 cTabuiu3anus | BkiaodyeH pe)XXuM cTaOU/IN3alliy TOKA
F21 u. ipegen | OmnpezesisieT MUHMMaJIbHOE 3HaY€HHE TOKA B Harpy3Ke B peXXHMe CTaOWJIM3aluy TOKa.
3HavyeHHe GYHKIHMHY He MOXKET IPEBbICUTh 3HaYeHHe PYHKIUH F22
OmnpepesisieT MaKCUMa/JIbHOE 3HAaYE€HUE TOKA B Harpy3kKe B peXMMe OrpaHHUYeHHUs TOKa
F22 B. mpeje | WM CTAaOUJIM3alUK TOKAa. 3HaueHUue QYHKIUU He MOMXKET MPEBBICUTh HOMUHAJIbHBIN

TOK PETyJATOpA U HE MOXKET ObITh MeHblIe 3HaueHus1 yHKiuu F21

®yukuuu F26-F28 nelicCTBYIOT IpU peryJMpoBaHUusA METO40M nponycka nepuogoB( yukuus F7=1)

OnpepensieT BpeMsi OZJHOTO LIMKJIA PEryJIMpoBaHus. /luana3oH 3Ha4ueHUd GQyHKIMH OT 1

F26 HKJIL per.
I p 10 10 cek c marom 1 cek
MuHMMaJIbHOE 3HaUYeHHe CUTrHaJsa 3ajJaHus B %. /luana3oH 3HayeHU pyHKuuu ot 0%
F27 | HwxH.mpenen 0 o
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHkuuu F28. luckpernocts 0,5%
MaxkcuMasibHOe 3HaueHue curHasa 3afadus B %. /luanasoH 3HaueHuil GyHkuuu ot 0%
F28 Bepx.lpeges

710 100%, Ho He MeHee 3HaueHus GyHKIMU F27. JluckpetHoctb 0,5%

dyukuuu F31-F88 geiicTBYIOT pu pa3je/ibHOM ynpajieHuu ¢paszamu( pyHknusa F0=1)

®dyukuum F31-F48 peiicTBUTE/IbHBI AJI1 KAaHAJIA peryJiMpoBaHusa A

®yukuuu F31-F36 aeicTBYIOT Ipu ¢a30BOM MeToJe AJis KaHaJ1a peryjupoBanua A( pyukuus F7=0)

F31

1. myck A

BpeMs myiaBHOro BbIXOJ|a HANpsDKEHUsl Ha 33/laHHbIM ypoBeHb. /lMana3oH 3HaYeHUH
¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek

F32

ILI. BBIKJI. GA

BpeMsi m1aBHOTO CHWKEHHs HAIpshHKEHWS 10 MHHUMa/IbHOrO 3HavyeHWs. /luamasoH
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

F34

per. Besqind. GpA

OnpefensieT 3aKOH M3MEHEHUST BbIXO/[HbIX HAMPSXKEHUSI U MOILIHOCTA B 3aBUCUMOCTHU
OT yIpaBJsOUIero curHaia(rnpu ycJOBHUM, YTO HANpPsDKeHHWe CeTH CUHYCOUJAIBHO, a
Harpyska JIMHelHa)

3HavyeHue Hagnuch ITosicHeHue

BbixogHOE HampsokeHHe NPSAMO
CUTHAJIy yIpaBJIeHus

0 U MpOoNIoOpHIrOHAJIbBHO

BbixoiHast MOITHOCTH MPSIMO MPONOPIUOHAIBHO CUTHATY
yHpaBJIeHHUsI

1 P

F35

H. ipegen GA

MuyHMMa/bHOE 3HaYeHHe CUTrHasa 33JaHud B %. /lnanasoH 3HadeHud GyHKuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 pyukiuu F36. JuckpetrHocts 0,5%

F36

B. ipejsien A

MakcuMasibHOe 3HaUYeHUe CMrHasla 3a/jaHus B %. /luana3oH 3HayeHui ¢pyHkuuu ot 0%
710 100%, Ho He MeHee 3HaueHusd dyHKUMU F35. [luckpetHoctb 0,5%

F37

ynp. TokoM A

YHpaBIIEHI/Ie TOKOM HArpy3KH. qDYHKL[I/IFI BKJ/JIOYa€T WJIM OTK/IHYadeT pPEXUM
OT'PaHHUYE€HHA TOKA NJIN CTa6I/IJII/ISaLII/II/I TOKA.

3HayeHHe Hagnuchb [TosicHeHue

PexxuMbl OTpaHUYEHHA  HJIHU CTa6I/IJII/IBaL[I/II/I TOKa

OTKJIIOYE€HBbI

0 OTKJL

1 OI'paHHUYECHHE BrutoueH PEXHM OTPAaHHUYEHHUA TOKA

2 cTabuyimn3anus | BkiaoyeH pe)XXUM CTaOUJ/IM3allMy TOKA

F41

H. ipejen [ A

OnpefenseT MUHMMa/lbHOE 3HaYyeHUe TOKA B Harpy3Ke B pexUMe CTabUIM3aLUu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F42

F42

B. mpejen | pA

OnpezesnsieT MaKCHMMaJlbHOe 3HaY€HHE TOKAa B Harpy3ke B peKMMe OrpaHUYeHHs TOKa
WM CTabWJIM3alUM TOKAa. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJbHBIN
TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuM F41

®ynknuu F46-F48 neiCTBYIOT IPpHU peryJaMpoBaHUus METOA0M nponycka nepuoaoB( ynkuus F7=1) aisa

KaHaJIa peryJjiupoBaHusa A
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OnpepesnsieT BpeMsi OZJHOTO LIMKJIA PEryJIMpOBaHus. /luana3oH 3HaueHU GyHKIMUH OT 1
F46 | nuki. per. pA

10 10 cek c marom 1 cek

MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
F47 | H.mpenen oA 0 o

Z10 100%, Ho He 6oJsiee 3HaYeHus1 yHKuuH F48. luckpetnocts 0,5%
F48 | B.npesies dA MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH yHKuUU oT 0%

1P 710 100%, Ho He MeHee 3HaueHusd GyHKUMU F47. [luckpetHoctb 0,5%

dyuknuu F51-F68 aelicTBUTe/IbHBI AJIA KaHaJIA peryJupoBaHus B

®yukuuu F51-F56 aeicTBy0oT npu ¢a3oBoM MeToJe AJisl KaHaJ1a peryjupoBanua B( pyuknus F7=0)

F51

1. nyck ¢B

BpeMsa myiaBHOro BbIXOJj@a Halps)KeHUs HA 3aZlaHHbIM ypoBeHb. /lMana3oH 3HaYeHUH
¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F52

ILI. BBIKJI. OB

BpeMs MIaBHOTO CHWKEHHs HaINpsHKEHWS 0 MUHUMa/ILHOTO 3HavyeHWs. /[uamasoH
3HayeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

F54

per. Besind. B

OnpepesnsieT 3aKOH U3MEHEHUS BBIXOJHBIX HaNPSKEHUA U MOLIHOCTH B 3aBUCHUMOCTH
OT yNpaBJISIOIIEro CUrHasia(MpU YCJIOBUM, YTO HANpPSDHKEHHE CeTH CHUHYCOWJIAJIbHO, a
Harpyska JInHelHa)

3HavyeHue Hagnuch ITosicHeHue

BeixoiHOe HaNpshKeHWe MPSIMO
CUTHaJy yIpaBJEHHUs

0 U MpOoNIOpHoHOHAJIbBHO

BbIX0o/iHast MOIIHOCTb NPSIMO MPOMOPLMOHAIBHO CUTHATY
ynpaBJieHUsI

1 P

F55

H. ipefen ¢B

MuHMMasbHOE 3HaYeHHe CUTHaJA 3aJaHus B %. /luanasoH 3HavyeHud GyHKnuu ot 0%
710 100%, HO He 6oJiee 3HAUYeHUs dyHKIUU F56. luckpetHocTh 0,5%

F56

B. ipejien B

MakcuMasibHOe 3HaUYeHUe CMrHasa 3a/jaHus B %. /luana3oH 3HayeHuil ¢pyHkuuu ot 0%
710 100%, Ho He MeHee 3HaueHusd pyHKUMU F55. JluckpetHoctb 0,5%

F57

ynp. Tokom ¢B

YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BK/IlOHYaeT HJIM OTKJ/IIOYAdeT pPEeXxnuM
OT'PaHHUYE€HHA TOKA NJIN CTa6I/IJII/ISaLII/II/I TOKA.

3HavyeHUe Hagnuceh IlosicHeHue

PexxuMbl OTpaHUYEHHA  HJIHU CTa6I/IJII/IBaL[I/II/I TOKa

OTKJIIOYE€HBbI

0 OTKJL

1 OrpaHHU4Y€EHHUE BrutoueH PEXHUM OTPAHUYEHHUA TOKA

2 cTabuimn3anus | BKiaodyeH pe)XXuM cTaOU/IN3alliy TOKA

F61

H. ipegen [ B

OnpepesnsieT MUHMMaJIbHOE 3HAaY€HMe TOKA B Harpy3Ke B peXMMe CTabU/IM3al MU TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F62

F62

B. mpejgen | B

OnpejnesnsieT MaKCUMa/IbHOE 3HAaYeHUE TOKA B Harpy3ke B peXKMMe OTpaHUYEHUs TOKa
WM CTAabWIM3alMUA TOKA. 3HaUyeHHe QYHKIHUU HE MOMKET MPEeBbICUTb HOMHUHAJbHBIN
TOK PEryJATOpa U HE MOXET ObITh MeHblIe 3HaueHus1 yHKiuu F61

dynkuuu F66-F68 ne

VCTBYKOT NIPH peryJIMpoOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJia peryjupoBaHus B

OnpenesnsieT BpeMsi OZJHOTO LIMKJIA PEryJIMpOBaHus. /luana3oH 3HaueHUd GyHKIMUH OT 1

F66 UKJI. per. B
I per. ¢ 10 10 cek c marom 1 cex
MuyHHMaJIbHOE 3HaUYeHHe CUTHAJIA 33aHusA B %. /luanasoH 3HayeHUH dyHKnuu ot 0%
F67 | H.npenen B 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 pyHkiuu F68. luckpetHocTh 0,5%
MaxkcuMasibHOe 3HauyeHHe CUrHasa 3afaHus B %. /luana3oH 3HaueHUM GyHKIMU oT 0%
F68 | B.mpenen B A A bynn

J10 100%, Ho He MeHee 3HaYeHUs yHKuuu F67. JuckpetHocTb 0,5%

dynkuuu F71-F88 peiicTBUTE/IbHBI AJI1 KaHAJIA peryjarupoBaHus C

®yukuuu F71-F76 aeicTBYIOT Ipu ¢a30BOM MeToJe AJisl KaHas1a peryjupoBanusa C( pynkuusa F7=0)

BpeMH I[JTaBHOT'O0 BbIXOJla HAIIPAMXEHHA Ha 3a,qa1—11—1511?1 YPOBEHB. I[[I/IEII'ISIBOH 3HAYEeHU U

F71 . nyck ¢C
yex d ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
F72 1L BIKIL bC BpeMsi maBHOTO CHWKEHHs HAIpsHKEHUS 10 MUHUMa/IbHOrO 3HavyeHWs. /luamasoH
) ' 3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OnpefensieT 3aKOH M3MEHEHUST BbIXO/[HbIX HAMPSXKEHUSI U MOILIHOCTA B 3aBUCUMOCTHU
OT yIpaBJsOLIero curHaia(rnpu ycJoBHUM, YTO HANpPsDKeHHe CeTH CUHYCOWUJAIBHO, a
F74 | per. Beauy. $C yup H (npu y ’ p yeoua ’

Harpyska JIMHelHa)

3HaueHHe Hapnuce | [TossicHeHuUe
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0 U BrixofHOe HalpsikeHHe TMpsMO HNPONOPLUOHAIBHO
CUTHAJIy yIIpaBJIeHUs
1 p BeixoAHas MOLIHOCTD IPSAMO NPONOPLHAOHAIBHO CUTHATY
ylIpaBJieHUsI
MuHMMasbHOEe 3HaYeHHe CUrHasa 3afaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F75 H. ipefen ¢C 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 dyukiuu F76. JuckpetrHocts 0,5%
F76 | B npemen &C MakcrMasbHOe 3HaYeHue CurHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
1P J0 100%, Ho He MeHee 3HaYeHUs yHkuuu F75. JuckpetrHocTb 0,5%
YnpaBseHWe TOKOM Harpy3kud. @OyHKLUHMSA BKJIIOYAaeT WU OTKAKYaeT pexuM
OTpaHHYeHHs] TOKA WU CTabUIM3allMK TOKa.
3HayeHHe Hagnuchb [TosicHeHue
yIIp. TOKOM I
F77 PexxuMbl OTrpaHWYeHHs WIH CTaOWJIHU3alUM  TOKa
¢C 0 OTKJL.
OTKJIIOYEHBI
1 orpaHuyeHre | BKJIIOUeH pexUM OorpaHUYeHHUs TOKa
2 cTabuusauusi | BkiatoyeH pexxyuM cTabuau3aluu ToKa
F81 | w npesesnl dC OnpefenseT MUHMMaJlbHOE 3HaYyeHUe TOKA B Harpy3Ke B pexUMe CTabUIM3aluu TOKa.
P 3HavyeHMe QYHKLUU He MOXKeT PeBbICUTh 3HaYeHue PyHKIuu F82
OnpegensgeT MakCMMa/lbHOe 3HaYe€HUe TOKA B HAarpy3Ke B pe)XMMe OTpaHUYeHUs TOKa
F82 | B.mpenenl ¢C | unu crabunuszanuu Toka. 3HaueHUe QYHKIMU He MOXET MPEeBbICUTh HOMHUHAJbHbBIN

TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuu F81

dynkuuu F86-F88 ne

WCTBYIOT IPH pery/JIMPOBAaHUA METOA0M NMponycka nepuogoB( ¢yHknus F7=1) gas
KaHaJia peryJimpoBaHus C

OnpenesnsieT BpeMsi OZJHOTO LIMKJIA PETyJIMpOBaHUs. /lnana3oH 3Ha4ueHU GyHKIMUH OT 1

F86 UK. per. C 1o 10 cek c marom 1 cex
MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F87 | H.mpegen ¢pC
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHkuuu F88. luckpernocts 0,5%
88 B. pesiest bC MakcuMasnibHOe 3HaUeHUe cUTHaJia 33/1aHus B %. /luana3oH 3HaueHU pyHkuuu ot 0%
710 100%, Ho He MeHee 3HaueHus GyHKIMU F87. JluckpetHocth 0,5%
@OyHKIMA BKJ/IOYAET WM OTKJIIOYaeT TEeCTUPOBaHME Ha Ha/ldyue Harpysku u
BHYTpPEHHEE KOPOTKOe 3aMblKaHHe TUPUCTOPOB
Fo91 KOHTPOJIB 3HayeHHe Hagnuch [losicHeHune
Harp 0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJIOYeHa | 3aluTa OTKJIKYeHa
@yHKIIMA BKJIKYAET UK OTKJIIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
F92 | komrtponb das 3HayeHHe Hagnucob [TosicHeHue
0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJIDYEHa | 3aliuTa OTKJYeHa
@OyHKIMA BKIKYAET WK OTKJIKYAET 3alIUTY OT HECUMMETPUU TOKOB Harpy3Ku
3HayeHHe Hagnuchb [TosicHeHue
0 15% 3auuTa cpabaThIBAaET NMPU HECUMMETPHUU TOKOB Ha 15%
3amuTa
F93 HeCHM 1 25% 3amuTa cpabaThlBaeT MPU HECUMMETPUH TOKOB Ha 25%
' 2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 50%
4 OTKJIOYeHa | 3aluTa OTKJIKYeHa
3anuch B MaMATh 3aBOJICKMX HACTPOeK( 3HaUeHUM 110 YMOJIYaHUIO )
3HavyeHue Hagnuch ITosicHeHue
0 HeT 3HayeHUs BCeX NPOrpaMMHpPyeMbIXx (YHKIUH He
V3MeHseTcs
F98 | 3aBog. HacTp. Bce porpaMMupyeMsble byHKLIHUU [IPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
1 Ja
OyHKLIMA 3aBojcKoe OyHKLIMA 3aBojcKoe
3Ha4YeHue 3Ha4YeHue
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FO 0 F46 5 cek
F1 0 F47 0%
F2 1 F48 100%
F3 0 F51 5 cek
F4 1 F52 3 cek
F5 2 F54 0
F6 3 F55 0%
F7 0 F56 100%
F8 0 F57 1
F11 5 cek F61 0
F12 3 cek F62 [HoM
F14 0 F66 5 cek
F15 0% F67 0%
F16 100% F68 100%
F17 1 F71 5 cek
F21 0 F72 3 cek
F22 [HOM F74 0
F26 5 cek F75 0%
F27 0% F76 100%
F28 100% F77 1
F31 5 cek F81 0
F32 3 cek F82 IHoM
F34 0 F86 5 cek
F35 0% F87 0%
F36 100% F88 100%
F37 1 FI1 0
F41 0 F92 0
F42 [HoM F93 0

8. UHAuKanusa JaHHbIX HA JHCILJIee

B ta6siuiie 8.1 npuBeAeHbl 0TOOpaXkaeMble Ha JIUCILJIee JaHHbIE /15 BCEX PEXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesnnuuHa 3ajawoliero curHaja, Hanpumep, Us=25%,
P3=45%, I3 = 66 A.
1-a crpoka Kog GyHKIMU U ee cOKpallleHHOe Ha3BaHUe, HallpuMep,
[IporpamMmmupoBaHnue | F2 - curnan ynp.

2-51 CTpOKa 3HavYeHHe QYHKILHMU U KpaTKoe NOsiICHEHUe
1-g cTpoka BesimumHa 3a/jal011ero CUrHazna
2-9 ctpoka BesununHa TokoB mo ¢asam A, B, C u TeMmnepatypa
paauaTopa, HanpuMep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.
OTo6pakaeMble Ha AUCIJIEe MapaMeTpbl MEPUOAUYECKH MEHSIOTCH.

Pa6oTa UTo6Bpl mNpoCMaTpuBaTh TOJIBKO OJWH BbIOpPAaHHBIM MapaMeTp,
HanpuMep, Tp, Hy»kHO HaxaTb KHomky “®”. IIpu 3ToM B mpaBoM
BEPXHEM YIJy MNOSABUTCHI Hajnuch ~@®”, 4yTo o3HayaeT QUKCALUIO
TeKyllero napamerpa. I[Ipu 3aToM Ha Aucniee 6yZeT oTo6pa)kaTbCs
TOJIbKO BbIOpaHHBIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHue
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9. Ucnosib30BaHue BcTpoeHHoro [IU/l-peryaaTropa

Jna ucnosib3oBaHua BcTpoeHHoro I[IW/l-perysnaropa /A peryjadpoBaHUA TeMIlepaTypbl
06'beKTa He0OX0JUMO BbIOpATh CUIrHaJ ynpasieHus 4.20 MA, [/ 4ero Hy>KHO YCTaHOBUTb
3HayeHUe O¢yHKUUMM F2, paBHoe 4. B 3ToM ciaydae aHasoroBbli BbIXOAHOW curHaa I[TW/-
peryJiaTopa CTaHeT YIPaBJIATb BBIXOAHBIM HaNPsXKEHHUEM peryJsaTopa.

Taxke Heob6xoAuMo npousBecTH kKoHburypupoBaHue I[IHN/l-peryasTopa B COOTBETCTBHUM C
npuJjaraeMoy TEXHUYECKOH JOKyMeHTAaLUEeN.

10. Bo3MoO>KHBbIe HEUCITPABHOCTHU U CIIOCOGHI MX YCTPaHEHUS

Bo3Mo>XHble HEUCIIPABHOCTH U CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabune 10.1

Ta6sinna 10.1 Bo3aMoXKHble HEUCIPABHOCTH U CIIOCOOBI UX YCTPAHEHUS

N Ommn6KH Haanuce Ha INosicHeHue
WHAUKATOpEe
Harpyska He noik/JIl0YeHa UJIM KOPOTKOE 3aMbIKaHHWe BHYTPH TUPHUCTOPA.
Bo3Mo:KHasg NpuIvHaA JeucTBUsa
Harpyska He mnojak/iao4yeHa WU | Y6eauThcs B pPaBUJbHOM
NOJKJ/IYEHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapymieHue koHTaKTa [IpoBepuTh KOHTaKTHbIE
COeJIMHEHUS; TTPU HEO6XOIUMOCTH
KOHTaKTHbIE MOBEPXHOCTH
owl HET HarpysKH HUH 3aYMCTUTh, BUHTOBBIE COEJWHEHUS
K3 Ttupucropal NOATSHYTh
O6pBIB NMpPOBO/IOB, 0GPBIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTH MPOBOJIOB
Harpysku Y Harpy3KH NyTeM “NPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | ‘[Ipo3BOHUTL”  THUPUCTOP  MpH
THUpHUCTOPA OTKJIIOYEHHOM HaNpsKeHUH CeTH.
Ecnu Tupucrop “3BoHuTCH’ -
YCTPOUCTBO HEMCITPABHO
BHYTpeHHsIs1 HEUCIIPABHOCTD OTnpaBUTh B PEMOHT
YCcTpOHCTBO He OOHAPYKUBAET HANIPSKEHUE CETH
Bo3mo)kHadg NIpU4MvHa JencTBusa
Hanpsbkenue Ha peryndgtop He | Y6eauThca B NOJKJIHYEeHUH
owm? HeT CUIIOBOI cetul | MOAAHO HaNpsKeHUs, MPaBUJbHOCTHU
MOAK/IYEHHUSs
C/IMIIKOM HU3KO€e HalpshKeHue Y6eauThcs, 4TO HANPSXKEHUE B CETH
6osbie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTD OTnpaBUTh B PEMOHT
Bo BpeMs pabGoThl GbL1 3apUKCUPOBAH NMPOBAJ HANPSDKEHUS MUTAHUS
CHUCTEMBbl  yIpaBJeHUs WM NpOBaJ  CHUJIOBOIO  HAMpsHKEHUS
JUTUTEJIbHOCTBIO 6oJiee 2-X CeKyH/. JlaibHellllee TOBeleHUe PETryasaTopa
Ow3 Hannppﬂ(;:sguﬂ' onpefenserca 3HadeHHeM o¢yHkuuu F3. Eciu F3=0, To ycTpolicTBO
' aBTOMaTHU4YeCKH Tmepeiger B pexum “l'oToBHOCTh”; ecan F3=1, To
peryJsaTop BoHAeT B pexuM ‘[0TOBHOCTB” mocC/je MOJauv KOMaHbI
“Cton”
TemnepaTypa oxJaaxjarlulero paguatopa gocrurJa 80 C.
Bo3Mo:KHasg NpuIvHA JencTBUsA
HewucnpaBeH BEHTHWJIITOD | Y6equTbcs B HCIPaBHOCTH
Ow4 neperpen!
OXJIAXKJEHHUS BEHTHUJIITOpA
3acopeHsbl BEHTHUJIAIIMOHHbBIE | [IpouncTUTH BEHTUJIAIIMOHHbBIE
YKaJTI03U YKQJII03U OT NBLJIY U Mycopa
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PerynsiTop pasMelleH B IIJIOXO
BEHTWJIUPYEMOM WJIHM  KapKOM
MecTe

Y6enutncd, 4YTO  TeMIepaTypa
OKpY>Kaloliero BO3/yXxa He
npeBbimaeT 40 C. YCcTaHOBUTH
peryiatop B Apyroe  MecTo,

MPUMEHUTh BHENTHUHN 06/1yB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Harpy31<a He IOoJKJ/II0YEHaA HJIN
IOAKJIDYEHA HEBEPHO

Y6eauTbcs B IpaBUIBHOM
NOAK/JIYEHUH HArPY3KHU

HapyuieHue KOHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeHEHHHA,; TPpU HeO6XO,E[I/IMOCTI/I
KOHTAKTHbIE€ IOBEPXHOCTH
3a49YUCTHUTb, BUHTOBbIE COEANHEHUA

ow6 HECUMMeTpHUs MNOATSHYTh
TOKOB! O6pBIB MPOBO/IOB, OOGPBIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH NPOBO/IOB
HarpyskKH Y Harpy3KH NyTeM “NPO3BOHKH”
CunbHBIA JucbanaHc | [lomepyuTh CONPOTUBIEHUSA
CONPOTHUBJIEHUH HAarpy3KH Harpy3ok
CunbHbI¥ aucbasaHc pa3 OTKJIOYUTD 32LIUTY
BHyTpeHHss1 HEUCIIPAaBHOCTD OTKJIIOYUTD 3aLUATY WU
OTNPABUTH B PEMOHT
KopoTkoe 3aMbikaHHe Ha BbiXoJe | [Ip0O3BOHUTE BBIXOJ, pEryasiTOpa Ha
peryssTopa HasiM4re Mex($a3sHOTO KOPOTKOTO
3aMbIKaHHWS U 3aMbIKaHUS Ha
3eMJII0
ow?7 KopoTkoe CiuumkoM 6GoJibliMe  MYCKOBbIE | YBeJWUYbTE BPEMs MJIABHOTO MyCKa,
3aMblKaHue! TOKHU YMEHBIIUTE BbIXOJHOE
HanpsKeHYe, BKIKYUTE PEXUM
OTpaHHUYeHHUs TOKA
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKA Harpy3KHu | YMeHbIIUTb BbIXOJHOE
NpeBbIIaeT HOMHUHAJIBbHBIA TOK | HAPsKEHUE PETYJISATOopPa;
ow10 Meperpyska perysastTopa B Te4YeHHe | BKJIIOYUTh PEKHUM OTPaHUYEHUS

AJIUTEJIbHOI'O BpEMEHH

TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysssiTop He BocnpHHHMMaeT KoMaHAay “Pa6ora”

Bo3MoxKHas NpUYHvHa

JencTBusa

Komanga “PaboTa” He mocTymaer
Ha peryJsiTop

[IpoBEpUTH MOCTYMJIEHHE KOMaH/IbI
pab6oTa Ha KOHTaKTaX KJeMMHHKa
yIpaBJIeHUSs; y6eAUTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
éyuknua F1 - BbiGop cnocoba
N0/Ia4YX KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKLIUHU
F1; npu He06X0AUMOCTU U3MEHUTH
ee 3HaYEHUeE.

BHYTpeHHssl HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

HeT omin60ok

3HavyeHHUe CUTHaJIA 3a/laHUA HEe UBMEHAETCA UJIKM PABHO 0%

Bo3Mo:KHasg npUuIvHaA JeucTBUsA
HewncnpaBHOCTB nenei | [IpoBeputh 11€JIOCTHOCTb U
yOpaBJeHUs1 WJIM HX HeBepHoe | MPaBUJIbHOCTb NOAK/II0YeHUS

NOAKJIDYEHHE

L[ened ynpaBJjeHus

HeBepHO ycTaHOBJIEHO 3HayeHHE
byuknuu F2 - BbI6GOp MCTOYHHKA
3a/jaolilero CUrHazua

[IpocMoTpeTh 3HaueHUe OQYHKIUHU
F2; npu He06X0AUMOCTU U3MEHUTH
ee 3HaYEHUeE.
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HeI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOT'O MNOTEHIOMETPA,
BHYTPEHHAA HEUCIIPABHOCTb

OTnpaBUTb B PEMOHT

HeT omin60ok

Perynsatop mnepexoguT B pexuMm “PaboTta”, cuUrHaa yhnpaBJeHUs
NPUCYTCTBYET U U3MEHSETCS, Harpyska IMOJKJIIOYEHa, HO Ha BBIXOJle

HallpAd»>XeHHAd HET

Bo3MoxkHas NpUIYHvHa

JencTBusa

HewncnpaBHBI THPUCTOPEI

[IpoBepuTh HCIIPaBHOCTD
THPHUCTOPOB

BHyTpeHHsisl HEUCIPABHOCTD

OTNpaBUTb B PEMOHT

HeT omn6ok

Ha WHAWKATOPE HET Ha,ZLl'II/ICEI‘/II, CBETOANOAbI HE TOPAT

Bo3MoxkKHas NpUYHvHa

JencTBus

He nmnopgaHo BcmoMmoraTesibHOE
nutaHue 220 B

BKJIIOYUTB aBTOMaT QF2,
MpPOBEPUTh HaJIW4YUEe HaNpPsHKEHUs
220 B Ha koHTaKTax aBTomMaTta QF2

Haxkata kHomka  “ABapuiiHoe
OTKJIloYeHue”

OT>XaTb KHOIKY

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKH “3aBUcaeT’, JaHHble Ha
WHJUKaToOpe OOHOBJIAIOTCA HECBOEBPEMEHHO, KOMaH/[bl yIpaBJeHUs
BOCIHPUHHMAIOTCS C 3al103/]JaHUEM UJIU HEBEPHO

Bo3mo)kHadg NIpU4vHa JencTBusa
BcniomoraTesibHOe nuTtaHue | [IpoBepbTe ociuiorpadpom
COAIEP>KUT MHOTO noMex; | HaIMYMe IMOMEX MW TMPOBaJIOB B
MepuoMYecKd B HeEM BO3HHUKAIOT | BCIOMOTaTeJbHOM Hanps>KeHUU.
MpOBaJIbI HanpsikeHusd | [logaTbe BcmoMoraTesibHOe MUTaHUE

BCJIe/ICTBUE BKJIIOYEHHUS [JPYroro
o6opyoBaHus(
3JIeKTpOJBUTaTesIel, CBapOYHbIX
anmnapaToB)

OT ApyTro# JIMHUU

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omn6ok

[lpy momave HaANpsDKEHWs Ha PEryJsITOP Ha Harpyske MPUCYTCTBYET
Hamnpsi>KeHHe, X0Ts KoMaHaa “Pa6oTa” He moJlaHa, PeryJissTOp HaXOIUTCS

B pexkuMe “I'oToBHOCTB”

Bo3MoxHas npu4yvHa

JelicTBusa

KopoTkoe 3aMbikaHHe BHYTpH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NOJK/II0YeH e
Harpysku

Y6e,LII/ITCH B [MPpaBUJIbBHOCTH
MOAKJIDYEHHUA HArpy3KHU

BHyTpeHHsisl HEUCIPABHOCTD

OTNnpaBUTb B PEMOHT

11. TexHu4YecKoe 06CayKUBAHUE

11.1 TexHUuYecKoe OOCIY>XHBaHHE peryJisiTopa NPOU3BOJUTCS HE pexe OJHOro pasa B
IIeCTb MecsLeB U BKJIIOYAEeT B cebs:

A) KOHTpOJIb KpelJieH!s peryasaTopa

B) KOHTpPOJIb 3JIEKTPUYECKUX COEJUHEHUH, TOATS>KKa BUHTOBBIX COeITUHEHUH.

B) ynasieHue NbLIU U TPsi3U;

[') KOHTPOJIb UCNIPAaBHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peXXHUMa peryJisiTopa.
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12 MapkupoOBKa peryjsaropa

12.1 Ha kaXXAb1i perysaTop HaHOCATCA:
A) Ha3BaHMUe peryasaTopa;
B) 0603HaueHue NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpeb6/isieMmasi MOLHOCTb;
[') cTeneHb 3aLMTHI KOPIYCa;
/1) 3aBoJiCKOM HOMED;
E) rog usrotoBJsieHusl.
13 YnakoBKa 6J10Ka

13.1 YnakoBKa peryJissiTopa NIpoM3BOAUTCA B KAPTOHHYIO KOPOOKY UJIM iepeBSAHHBIMN ALUK.
14 TpaHcnopTUpOBaHHE U XpaHEHUe

14.1 PerysnsaTop XpaHUTb B 3aKpPbIThIX MOMEIEHUSAX B KapTOHHBIX KOpPOOKaxX WJIU
JlepeBSAHHBIX SIIMKaX NPU CeAYIOLHX YCI0BUAX:

A) TeMnepaTypa okpy:karwiero Bosayxa -20..+55 C;

B) oTHOCHTebHAs BAAXXHOCTb Bo3/iyxa He 6oJsiee 80 % npu TemnepaTtype 35 C.

Bo3zyx B noMeleHUH He JOJDKEeH COAepkaThb NbLIM, TapOB KUC/IOT U ILesIoYel, a TakxKe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

14.2 PerysiiTop B ymaKoBKe TPaHCIOPTUPOBATbH MpU TemiepaType oT -25 go +55 C u
OTHOCUTEJIbHOM BJIQXKHOCTHU Bo3Ayxa He 6oJsiee 95 % npu Temnepatype 35 C.

14.3 TpaHcropTUpOBaHHE [ONyCKaeTCs BCEMU BHJAAMM 3aKpPbITOrO TpaHCIOPTA.
TpaHcnopTupoBaHWe  ABUATPAHCIOPTOM  JO/DKHO  TMPOU3BOJUTBHCA B OTAIJIMBAeMbIX
repMeTH3UPOBAHHbBIX OTCEKaX.

15 KoMILIEKTHOCTDb

TPM-3-P-ITUJI148-H....cccoe e 1 .
PYKOBO/ICTBO MO 3KCIIYATALIAM .ecevvveeneernressueernneseneeens 1 wr.
| =60 1 (0] oy PSP 1 wr.
LN 001 0 PSP 1 wr

16 TapaHTHUIiHBIE 06513aTE/ILCTBA

16.1 TapaHTUHHBIN CPOK IKCIJIyaTaluu 12 MecsleB CO AHS MPOJAaXKH, MPU COOJIIOAEeHUU
N0JIb30BaTeJIeM yCJI0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHHUA U MOHTaXa.

16.2 B ciyyae BbIXOZla pery/asiTopa M3 CTPOs B TedyeHHEe TFapaHTUMHOIO0 CpOKa IpH
COOJII0JeHUY T0JIb30BaTesJleM YCJOBUM 3KCIJIyaTallu¥, TPaHCIOPTUPOBAHUSA, XpaHeHUs U
MOHTa>a U3rOTOBUTEJIb 0613yeTCs OCYLeCTBUTD €ro 6eClIaTHbIA PEMOHT WJIK 3aMeHY.

16.3 l'apanTuiiHbIe 06513aTE/IbCTBA U3TOTOBUTEJISI HE JEUCTBYIOT:

e [Ipu MexaHHWYeCKHUX U UHBIX IOBPEX/EHUSAX YCTPOUCTBA 110 BUHE IOTPeOUTE .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAllMU NOTpebHUTesNeM YCTPOWCTBA CaMOCTOSITEJBHO U Yy
CTOPOHHUX OpraHu3alUi 6e3 corjacoBaHMs C U3TOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opysoBaHue WM eT0 KOMILIEKTYIOIINE, KOTOPbIe 3KCIJIyaTUPOBAJIMCh IPU HApyllIeHU U
KayecTBa UM MouHOCTA 3Hepruu corsacHo I'OCT 13109-97 Ha asiekTpocHabGXkeHUeE, B
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aBapUMHBIX YCJAOBUAX, UCOBITAJU yAapbl MOJIHUM, MOXAap WJIU [Jpyrue 3KCTpeMaJbHble
yCJIOBHA.
16.4 PeMOHT U CepBUC, B TOM 4YHUCJIe TAPAaHTUUHBIA OCYLIEeCTBJIAETCA Ha NpeANpUATUU
WU3TOTOBUTEJIS.
16.5 B ciyyae He06XOAMMOCTH rapaHTUHHOIO U NOCTTAPaHTUWHOTO PEMOHTA NPOAYKIMU
MOXHO 00paTUThCS N0 afipecy, YKa3aHHOMY calTe KOMIIaHUMU: www.zvezda-el.ru

IIpunoxxeHnue A CxeMbl NOAK/IIOYEHUS
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PucyHok Al CxeMa noJKJIl0YeHHS HAarpy3KH — “3Be3/1a” c paboyeil HeHTpasbio.
YupaBsieHue pa3aMu COBMECTHOE UJIH paszie/ibHOe

IIpunoxenue b Cxema packiaoyenuda [IU/1-peryaaropa
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K12B =

k X1:3 nnaTbl ynpasnexHuns _

(ynpaeneHue dasoin A)

K X2:3 nnatbl ynpasieHns

(ynpaBneHue c¢ason B)

K X3:3 nnatbl ynpasneHus
( ynpaeneHue gason C)
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TPM148-ll11.1

1 |Bbixog 5-1 58
2 |Bbixog 5-2 57
3 |Bbixoa 5-3 56
4 |Bbixog 6-1 55
5 |[Bbixoa 6-2 54
6 |Bbixon 6-3 53
7 52
8 51
9 |Bbixoa 7-1 50
10 |Bbixop 7-2 49
11 |Bbixog 7-3 48
12 47
13 Cets | 46
14 Cetb | 45
15 44
16 43
17 42
18 41
19 40
20 39
21 38
22 37
23 36
24 35
25 34
26 33
27 32
28 31
29 30

IIpunoxxeHue B Fa6apuTHBIE U MPHCOEeAUHUTE/IbHbIE Pa3MepPhl
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Ta6sinna b1 N'abapuTHbIE U IPUCOEAMHUTENbHbIE pa3MEPHI, MM

HavMeHoBaHue Al | A2 A3 Bl B2 H Kpenex Macca, kr
TPM-3-P-1IM/1148-H-40 360 | 390 | 414 | 560 525 | 174 | Boatsl M8 16
TPM-3-P-11M/1148-H-80 360 | 390 | 414 | 560 525 | 174 | boatsl M8 18

TPM-3-P-1IM/1148-H-125 | 480 | 516 | 546 | 720 680 | 194 | boatel M10 24
TPM-3-P-1IM/1148-H-160 | 480 | 516 | 546 | 720 680 | 194 | boartel M10 26
TPM-3-P-1IM/1148-H-200 | 560 | 602 | 638 | 840 790 | 194 | boatel M12 33
TPM-3-P-1IM/1148-H-250 | 560 | 602 | 638 | 840 790 | 194 | boatsl M12 36
TPM-3-P-1IM/1148-H-315 | 760 | 802 | 838 | 1000 | 950 | 222 | Boartbt M12 48
TPM-3-P-1IM/1148-H-400 | 760 | 802 | 838 | 1000 | 950 | 222 | Boartbt M12 50
TPM-3-P-1IM/1148-H-500 | 760 | 802 | 838 | 1000 | 950 | 222 | boatsl M12 55
TPM-3-P-1IM/1148-H-630 | 760 | 802 | 838 | 1000 | 950 | 222 | boatsl M12 60
TPM-3-P-1IM/1148-H-800 | 760 | 802 | 838 | 1000 | 950 | 222 | Boartbt M12 64
TPM-3-P-1IM/1148-H-1000* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTer M12 75
TPM-3-P-1IM/1148-H-1250* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTtel M12 85
TPM-3-P-1TN/1148-H-1600 HanosbHbi# mkad 1600x800x400 120

* MOXeT ObITh U3T0TOBJIEeH B Kady 1320x800x300 mMm [P31
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