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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
MOLHOCTH, UMeHyeMoro Jjajee no tekcty “TPM-3-P-H-A”, “peryaatop” uiau “ycrpoiicTBo”.

1. Ha3nauyeHue

1.1 PerynsaTop npeAHasHaueH [Ji peryJMpoBaHUs NepeMeHHOro HalpshKeHUsl B CeTSAX
220/380 B 50 I'y Ha aKTUBHOW U aKTUBHO-UHAYKTUBHOW( cos ¢ >0,2) Harpyske AByMs
MeTO/JJaMHU:

A) da30BbIM, TO €CTh U3BMEHEHHEM YyTJIa 33/1eP>KKH OTIHMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTom0M npomnycka nepuo/ioB.

PerynaTop Hesb3sl HCNOJb30BaTh [Ji 3JEKTPONUTAHUSA MPUOOPOB, COJepKaliux
3JIEKTPOHHbIe CXeMbl( KOMIBIOTEpPBl, NPUHTEpbl, TeJeBU30pbl, TeJeKOMMyHHUKALUOHHOE
obopyJioBaHMe U T.1.). DTO MOXeT NPUBECTH K BBIXOAY M3 CTPOsl KaK perysasaTopa, Tak U
NMTaeMblXx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a NOJIOMKY OOOpYZOBaHHA HeceT
noTpe6uTe b, a TapaHTUHHbIe 06513aTe/IbCTBA U3rOTOBUTEJIA He 1eCTBYIOT.

1.2 Harpy3ka K peryasTopy NoJKJo4aeTcs o cxeMe “3Be3/a” ¢ paboueld HEUTPaJiblo.
1.3 YnpaBisieHue pa3zaMu MOXKeT ObITb COBMECTHBIM WUJIU pa3/e/IbHbIM.

1.4 PerysndaTop MoXeT NPUMEHATHCA KaK JAJis PyYHOIrO YIpaBJIeHUs] YPOBHEM MOLIHOCTH,
BbIJleJIIEMOM B HarpyskKe, [Jisl 4ero mnpeJHasHaueHbl KHOMKU U NEepPEMEHHBbIM pPe3UCTOp Ha
nepefHell maHeau 1mKada, TaK M JAUCTAHLMOHHOrO yHpaBJieHUS] B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaB/iSIlOIIMX CUTHAJIOB MOTYT NPUMEHSThCA:

A) ctranpapTHbii curdan 0..10 B;

B) crangapTtHbii curHad 0..20 MA;

B) crangapTHbiil curHai 4..20 MA;

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

KomaHay paspelieHus JJis paboThbl peryJsiTopa MOKHO M0JaTh KaK BPY4YHYIO C OMOILbIO
TyMOJlepa Ha JIML|eBOU NMaHeJH, TaK U JJUCTAaHIIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Bbibop curHajna ynpaBJeHUss W KOMaH/Jbl pa3pelleHUsl OCYLIeCTBJASETC MNyTeM
NpOrpaMMHpPOBAHUSL.

1.5 PeryaiATop sBJsiIeTCI MHUKPONPOLLECCOPHBIM  NPOTrpaMMUPYEMbIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE OJIb30BATEIEM YCTABKU XPAHATCSA B 3HEPrOHEe3aBUCHMOU MaMATH
MHUKpOIpoleccopa.

1.6 PerysnsgTtop oToOpakaeT Ha JUCIJIee TeKyllWe JaHHble O BeJWYHWHE 33/alolero
CUTHAJIa, TOKaX Harpys3kKd, peXuMax paboTbl, 3HAUEHHUs] NMPOrpaMMHUPYeMbIX YCTAaBOK U KO/bl
OLIUOOK.

1.7 PerynaTop UMeeT LIMPOKUM KOMILJIEKC 3aLlUT U aBTOAMATHOCTUKH, 00ecrneyrBaloLiux
HaZleXkHOoe PYHKLIMOHUPOBaHUE YCTPOUCTBA U CBOeBpeMeHHOe MHPOPMHUPOBaHUE TOTPEOUTENS
0 BO3HUKAIOIUX HEMCIIPABHOCTSAX U UX yIpeXJeHHe.
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2 TexHU4YeCKHe XapaKTEPUCTUKHU U YCJI0BUA IKCILUIyaTall U1

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTHUKU YCTPONCTBA NpUBeJeHbI B Tabule 2.1

Tab6siuna 2.1 - Texuuyeckue xapakTepucTuku TPM-3-P-H-A

KosinuectBo ¢as

3

CeTb

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

YnpaJienue pazamMu

CoBMeCTHOEe UJIH pa3gejqbHoe

Cnoco6bl peryJiMpoBaHUsi MOLHOCTH

@®a30BbIM, NPONYCKOM NEPUO/IOB

CxeMa noAK/IYEHUs] HAarpy3KHU

“3Be3sa” c paboyel HEUTpaAJbIO

Hanuuue BBOJIHOTO aBTOMATHU4Y€CKOI'O
BBIKJIIOYATEJIA

Ja

Hasimyve KHONKY aBapUHHOTO OTKJ/II0Y€EeHHUS

Ja

BcroMoraTesibHOe NUTaHUE [JJ1s1 CUCTEMBI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMuHa/bHBIN TOK Harpy3ku, A

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

Perynupyrouiui ajieMeHT

Tupucrop

Tun cuctemsbl ylnpaBJIEHUA

MukponpoueccopHas

CurHaJs ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHBIH
nepeMeHHbIN Pe3UCTOpP, BHEIIHUHA
nepeMeHHbIN pe3UCTOpP, KHOMKY NaHeau
ynpaBJeHus

Bxop ynpaB/ieHus1 / BXOJHO€e CONPOTUBJIEHHUE

0-10 B / 20 kOm
0-20 MA /91 OM
4-20 MA /91 OM

[11aBHBIN BbIXOJ, HA 33IaHHYI0 MOLIIHOCTh

0..25 cek

Nuaukanusa

Kupko-kpucraanmieckui HHAUKATOP 32-
CUMBOJIbHBIH, 4 cBeTOAHOAa

AOHOJIHI/ITEJ'II)HbIe KOHTAKThI

3 nporpamMMupyeMbix pesie 220 B 5 A.
BeixogHol curnas: “Pabora”, “ABapus”,
“ToToBHOCTB”

3au_mTa: KOPOTKO€ 3aMbIKaHHW€ Ha BbIXO/ €

JJIeKTpOHHas 3allUTa, yO6JIMpOBaHHas
ABTOMATUYECKUM BBIKJIIOYATEEM

3amuTa: neperpyska AJUTebHbIM TOKOM

JJIeKTpOHHas 3alUTa, yOJIMpOBaHHas
aBTOMAaTUYECKUM BBIKJIIOYaTeJeM

3amura: neperpeB TUPUCTOPOB

Jatuuk Temnepatypsl 80 C

3amuTa: noteps ¢asbl UM “civnaHue” das

JJIeKTpOHHas

3au_mTa: KOHTPOJIb IIOAKJ/JIOYE€HHUA HAlPY3KH

JJIeKTPOHHas1, pab0TaeT TOJIbKO Iepe; MyCKOM

3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTpOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

3amuTa: HeCHMMeTpPHUS BbIXOJAHBIX TOKOB(

JJIeKTpOHHas
00OpbIB UJIU TOBPEXAEHUE HATPY3KH)
[leperpy3o4Has cioco6HocTh( AercTBytomee | [=1,51n - 10 cek, [=1,25 In - 30 cek, [=1,1 In -
cpefjHEKBaJipaTUYHOE 3HAYeHUe) 1 muH
[Topor cpa6aTbiBaHKA 3aLUThI OT KOPOTKOTO [>=3[n
3aMblKaHUsI( aMIIUTYJHOE 3HaYeHUE)
ToyHOCTB NOAAEPXKAHUSA TOKA B pEXKUMeE 206 T
CTabuJIM3al M1 TOKa
Bpems cTabuin3anuy ToKa Ipy CKaykKe 9 3 cex

HanpsKeHUs CeTH UM Harpysku Ha 10% B
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peXuMe cTabUIM3al U TOKa

CTeneHb 3alHIEHHOCTHU P41
OxaseHHe [IpuHyauTE/IBHOE BCTPOEHHBIMHU
BEHTUJISITOPAMHU
TeMnepaTypa OKpy»Karllen cpebl 0.40C
OTHoOCHUTe/IbHAsA BJAXKHOCTb BO31yxa 0..90% 6e3 KoHAeHcaTa ( Cyxoe oMellleHHe)
Usonsuust 2,5 kB MexAy maccu, CUJI0BOH L|eNbI0 U
yNpaBJASIMMHU LeNsIMHU
PexxuM paboThl Jautenbubil, [I1B = 100%
Cpok 3KkcmyaTanuu He meHee 10 sieT
['apaHTUs 12 mecsaLeB

[l paboThl peryasTopa Heob6XoAMMO JABa HamnpspkeHUsa. OAHO HanpspkeHUe 4epes
TUPUCTOPBI KOMMYTHUPYETCS Ha HAarpy3Ky — OHO Ha3blBaeTCH CUJIOBBIM HaNpSKEHUEM; Jpyroe
HanpsPKeHWe MCIOJIb3yeTcad [JIl MNUTAaHUS CUCTEMbl YIpaBJeHHWS - OHO Ha3bIBaeTCHd
BCcoMoraTesibHbIM. BcnoMoraTtesnbHoe HanpspkeHue — 220 B 50 I'.

2.2 PerysiaTop npeAHa3Ha4yeH /g 9KCIJIyaTalluy B CJIeyOLHUX YCA0BUX:

A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHHS 6e3 arpeCcCUBHBIX NAPOB U ra30B;

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

B) BepxHUii pejies OTHOCUTEIbHOM BJIQXXHOCTH Bo3yxa He 6oJiee 90 % 6e3 KOHJeHCcaluu
BJIAry;

[) atMocdepHoe aaBsieHue oT 84 1o 106,7 klla;

1) mMecTto pacnosioxkeHus A0 1000 M HaK ypoBHEM MODS;

E) oTcyTcTBUe BO3AEUCTBUSA NPSIMbIX COJTHEYHbIX JIYYel U JPYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBHME BUOPALMU U V/IAPOB.

3. YcTpo#CcTBO U IPUHIMI JeiCTBUS
3.1 BHyTpeHHee YyCTPOMCTBO.
BHemHuM BUJ peryasTopa npejcraBJjieH Ha pucyHke 3.1:

PucyHok 3.1 BHewHu# BUJ peryasTopa
Ha sinieBoil naHesin pa3aMenialoTCs 3JIeMeHThl UHAWKA WU U YIIPaBJIeHUS:
A) cBetoauobl “@aza A”, “@aza B”, “®aza C”;
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B) cBetoauon “ABapus”

B) Tym6.1epn1 “PaboTa $A”, “PaboTa pB”, “Pabota ¢C”;

[') ’KUIKO-KPUCTAIINY €CKUH UHAUKATOP;

) kHonku “Ilp.”, “®”,”>”, ”<” 171 nporpaMMUPOBAHUS U YIIPABJIEHUS;

E) pyuyku BCTpOEHHBIX IepeMeHHbIX pe3ucTopoB “Yup.A”, “Yup.B”, “Yup.C”;

7K) kHonka aBapuHOI0 OCTaHOBA.

BuyTpu mikada pazMeniaroTc:

A) aBTOMaTHYeckui BbikaO4aTeab QF1;

B) TupucTtopHbie Moayu( 3 WITYKH);

B) paauaTop oxnax/JeHus;

[') miaTel cucTeMbl ypaBJieHUs;

1) xieMMHast kosioaka XT1, XT2 aJis noAK/II0ueHus 1iefel Harpy3Ky U HeUTpaJiy;
E) aBTOMaTuyeckui Boikao4aTeab QF2;

K) naTunku Toka ( 3 WTYKH)

3) BEHTUJISITOPBI OXJIQXKJeHHUS

Ha 6okoBO# maHein I.HKa(l)a HaXoJHWUTCA KJIEMMa 3a3€MJIEHH .

B kayecTBe peryJUpylollero 3jeMeHTa B YCTPOUCTBE HUCHOJIb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXXJbld M3 KOTOPbIX COJEPKHUT MO JBa TUPUCTOPA, COEAWHEHHBIX MO BCTPEYHO-
napaJjiieJbHOM cxeMe. (CHUI0BOe HampshKeHUe TMOAK/IYAeTC K CBOOOJHBIM 3aKMMaM
aBTOMaTtu4yeckoro BoikitodaTessa QF1. Ha sinueBol naHesin pa3MelleHbl 3J1eMeHTbl HHAUKA WU
U ylpaBJ/ieHUs. BHelllHWe NpoBo/ia U Kabesu AJs MOJAK/IIYEeHNUS1 Halps>KeHUs CETH, Harpy3KU U
1erneu ynpaByieHUs] BBOASATCS B IIKad C HUXKHEN CTOpPOHBI. llenu ynpaBJjieHUSI U CUTHAJU3aluU
NOAKJIIYATCA K K1eMMHUKaM X1, X2, X3, X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJIeHHU.

3.2 PexxuMbl paboThL

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

Ta6suna 3.1 PexxuMbl paboThI peryasiTopa

HasBaHue pexxuma [TosscHeHuUe

B 3TOM pexxrMe UMITYJIbChI YIpaBJeHUsI HA CUJIOBble TUPUCTOPHI He
NOJAI0TCsA, BbIXOJHOE HaIpshKeHWe Ha Harpy3ke OTCYTCTBYeT.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wium
“'oTOBHOCTB” “[IlporpaMmupoBaHue”, MpPU NOCTYIJIEHUU KOTOPbIX NEpPEXOJUT B
COOTBETCTBYIOIIMM pexuM. Ha wuHJMKaTope B NepBOM CTpoOKe
oTobpaxkaeTcs HaAnuch ‘'oTOBHOCTBH”, a BO BTOPOW CTpPOKe TeKyllee
3HAaYyeHHUe CUTHaJIa 3alaHUsl

[Ipy coBMecTHOM ymnpaBieHUM Gas3aMUd B 3TOT DPEXUM peryJasiToOp
nepexoJuT NpU HaIuuud KoMmaHAbl “Pabota”. [lpu 3ToM Ha Bce
TUPUCTOPBl TNOJAIOTCA yNpaBJAKIMEe HMIYJbCbl, Ha Harpyske
NPUCYTCTBYyeT HanpsbkeHue. Ha mHAMKaTOope oTOOpakaeTcsl Tekylee
“PaboTa” 3HaYeHHe CUTHaJja 33JlaHUsl U TOKM Harpy3ok. B ciydae mnosiBieHus
KoMaH/bl “CTomn” perysiTop nepexoJuT B pexkuM “'oTOBHOCTB”.

[lpy paszgenbHOM ymnpaBjeHUH ¢GasaMd B 3TOT PEXUM PETYJIATOP
NepexoJUT NMPU HaJUYUMU XOTs Obl OfHOM M3 KoMaHj “Pa6ota ¢A”,

6




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

“PaboTta ¢B” unu “Pabora ¢C”. Ha ungukaTope oTobpakaeTcs TeKyliee
3HayeHUe CUTHaJjla 3a/laHus /IJ1s1 BBIOPAaHHOTO KaHaJjla pery/JIMpoBaHus

“ABapus”

B 3TOT peXuM peryyasiTop NepexoAuT MPU PerucTpanydu Kakou-u60
aBapuHHOU cuTyanuu. UMIysibChbl yripaBJeHHUs HA CUJIOBbIE TUPHUCTOPDI
He TO/Ial0TCsA. YCTPOMCTBO He pearupyeT Ha KoMaHay “Pa6orta” o
JIUKBUAALUMU aBapUUHOU cutyanuu. [locsie perucrpamnuud OTCYyTCTBUS
aBapUMHOU CUTYallUU PEryJsaToOp MOKeT aBTOMAaTHU4YeCKHU IMepeuTH B
pexxuM “PaboTa” niu “'oTOBHOCTH” B 3aBUCMMOCTHU OT BUJA aBapHUHUHOMN
CUTYaLlMH U 3alPOrpaMMHUPOBAHHBIX HACTPOEK.

Ha nngukaTope oTo6paxkaeTcst KOJ, OUIMOKHY Y NOSICHAIIAs HAUCh

“[IporpammupoBaHue”

PexkuM npesHasHaueH [ 3aJjaHUs 3HAa4eHUH NpPOrpaMMHUpyeMbIX
napaMeTpoOB M COXpaHEHUS UX B NMaMATH MUKpompoueccopa. YTo6bl
nepelTH B 3TOT PeXUM, HaJlo B pexkuMe “'0OTOBHOCTB” HaXKaTb KHOIKY
“IIporp.” ¢ nepenHel naHenu. Takke B pexuM [IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHomKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
NoJauyu NUTaHUA JJI1 CUCTeMbl ympaBieHusd( Korja Ha Jucijee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MOJIe/Id PETYISTopa).

B sTOM pexuMe yCTpOWCTBO He pearupyeT Ha INojadyy KOMaH/bl
“PaboTa”. Ilepexol B peXHUM MNPOrpaMMUPOBAHUS HEBO3MOXEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mnepBoii cTpoke HMHAMKATOpa OTo6GpakaeTcs HOMep M Ha3BaHUe
TeKyleld GyHKIUH, BO BTOPOU CTpOKe — 3HaueHue QYHKIUU U( UJIH)
NOsICHEHU e

3.3 KOHCTPYKTHUBHOE UCIOJIHEHHUE.

KOHCTpYKTUBHO perysaTop BbINOJHEH B BHJE MeTa/JJINYeCKOro HaBeCHOro WJIH
HanmoJsibHoro mkada. Ha nepesHell nmaHesM MMeOTC OpraHbl yIpaBJeHUs U HUHAUKALUH,
nepevyrcieHHble B TabauLe 3.2

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHNsl U MHAUKALUKY peryasaTopa

OpraH ynpassieHus: wiu | Ha3anayeHue

UHAWKaAL U
ABTOMaTH4YeCKUU KoMMyTanua CHUI0BOr0 HalpsKeHHUs, 3alUTa OT KOPOTKOTO
BbIKJIKOYaTesb QF1 3aMbIKaHHUS U IepPerpy3Ku
ABTOMaTH4YECKUH 3almuTa Leneu ynpasJeHus

BhIKJItoYaTeab QF2

Ceetoauopn “Paza A”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
NpU HAJIMYMU KoMaH/ibl “PaboTa GA” npu pasaesbHOM yIpaBJeHUU
dazamu

Ceetoauopn “®asza B”

Foput B pexxume “Pa6oTa” nmpy cOBMeCTHOM ynpaBJyieHUU pa3aMu U
NpU HAJIMYMU KoMaH/ibl “PaboTa ¢B” npu pa3jaebHOM yrnpaBJeHUH
dazamu

Csetoguop “Paza C”

Foput B pexxume “Pa6oTa” npy cOBMeCTHOM ynpaBJyieHUU pa3aMu U
IpU HAJIUYUU KoMaHabl “PaboTa ¢C” mpu pa3aesbHOM yIpaBJeHUU
dazamu

CBetoauon “ABapus”

['oput B pexxume “ABapus”

Kupkokpucranmnuyeckuil | OTo6pakaeT TeKyliue J[JaHHble, peXHUM paboThbl, 3HAYEHUS

MHAUKATOP

IporpaMMHUpyeMbIX YCTAaBOK

[lepeMeHHbIN pe3ucTOp | YOpaBJjieHHEe BbIXOJHOW MOIIHOCTbIO B pPYYHOM pexume IMpHU

Hynp. A"

COBMECTHOM ynpaBJieHUH pazaMu U N0 KaHaay A pU pasfesibHOM

7
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ynpaBJIeHUU
[lepeMeHHBIN pe3ucTOp | YOpaBJieHHEe BbIXOJHOU MOLHOCTbIO B pyYHOM pexXuMe 1o KaHasuy B
“Yup. B” IpU pas/ieJibHOM yIpaBJeHUH
[lepeMeHHBIN pe3UCTOpP | YnpaBJieHUe BBIXOJAHOM MOLIHOCTBIO B PYYHOM pexxuMe 10 KaHasy C
“Yuop. C” IpU pas/ieJibHOM yIpaBJeHUH

Tym6sep “PaboTa pA”

i mogayu KoMaH bl “PaboTa” B pyyHOM pexXuMe NMPU COBMECTHOM
ynpaBjeHMu ¢azaMu M nNoJadyu KoMaHAabl “Pabora $A” mnpu
pa3/ieJIbHOM ynpaBJeHUH

Tym6sep “PaboTa $pB”

Jnsa momauum komaHAbl “Pabora ¢B” B pydyHOM pexume mpu
pa3/ieJIbHOM yIpaBJeHUU

Tym6saep “PaboTta ¢C”

[ momauum komaHAbl “‘Pa6ora ¢C” B pydyHOM pexume IMpHU
pa3/ieJibHOM yIpaBJIeHUH

Kuonka “IIporp”

14 BXoJla/BBIX0/ja B PeXKUM IPOrpaMMUPOBaHUS

Jlis BbIOOpa mporpaMMupyemMod ¢GyHKLHWH, BBOJAa B NaMATb ee

KHomnka “@”
3HAYEeHMUSI.
KHomnka “>” Jlns1 yBesiMuyeHUs 3Ha4YeHUs NPOrpaMMUpPyeMOU BEJIMYHUHBI
KHomnka “<” Jl/1sl yMeHbllleHHsI 3Ha4YeHUsI MPOTrpaMMUPYEMOU BeJTMYUHbI
KHonka “ABapuiiHoe [l HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUs TpU
OTKJI0YeHHUe” BO3HUKHOBEHHWU aBapUHHOMU CUTYALUH.

3.4 HazHayeHue kJeMM KJeMMHbIX ko040K XT1- XT2, X1-X4 npuBezseHo B Tabuule 3.3.
KiieMmMHBbIe Konogku X1-X4 pa3MelaloTcd Ha IJ1aTe ylpaBieHUus

Ta6usnna 3.3 HasHayeHHe KJIeMM KJIeMMHbIX KOJIOJIOK

KiieMMHUK Ne Lenb Ha3nauyeHue
KJIeMMBbI

XT1 1 N HeliTpasb OT ceTu Npu NOAKJIOUYEHUHU 110 cXeMe “3Be3/a” C
paboyel HEUTpaAIbIO

XT1 2(3) N Jlns coefuHeHUA € 06Luefl TO‘IKO’I:/JI HarpysKkH npu
NOJKJIIDYEHHUHU 10 cxeMe “3Be3/a” ¢ paboyel HEUTPAJIbIO

XT2 1 LA Jns1 coefUHEHUS C HAaTPY3KOU.

XT2 2 LB Jns1 coefMHEH U C HAaTrPY3KOU.

XT2 3 LC sl coelUHEHUs C HATPY3KOM. ”

X1 1 3B Hanpsxenue 3 B 14 noagk/1l04eHNUS BHELIHETO
epeMeHHOr0 pe3ncTopa
st mofadu ynpasJsoliero aHajaoroporo cursasna 0..10 B

X1 2 Uynp A | 0pyu COBMeCTHOM yIipaBJjeHHUH pa3aMu U YIIPABJISIOILETO
curHasia 0..10 B g1 kaHas1a A ipy paszie/1IbHOM ylipaBJeHUuU
i moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20

X1 3 Iynp A MA MpU COBMECTHOM yIpaBJieHUH $pa3aMu U YIPaBJSIOILETr0
curnasa 0(4)..20 MA a5 kaHasia B mpu pasgesibHOM
ynpaBJeHUU
Jli1d moJia4m ynpaBJIF0ILEero CUrdaja co CpeiHero BbIBO/a

X1 4 Rymp A BHEILHEro NepeMeHHOr0 pe3ncTopa Npu COBMECTHOM
ylnpaBjeHrUU pa3aMu U yIPaBJSIOILEro CUrHajla AJis KaHajia
A npu pa3fiesIbHOM ynpaBJieHUHU

X1 5 AGND | O6wui AJig aHaJI0rOBOTO CUTHAJIA YIIpaBJIeHHUs

X1 6 v A %[HH N0/Jlauy CUTHaJ1a IUCTAaHLIMOHHOIO yIIpaBJieHHUs

Pa6oTa” npu COBMeCTHOM ynpaBJjieHuH pa3amu 1 “PaboTa
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¢A” npu paszesbHOM ylpaBJAeHUU

X1 7 GND 061w ui

X2 1 3B Hanpsxenue 3 B 114 noK/t04eHUs BHELLIHET O
epeMeHHOr0 pe3ncTopa

X2 2 Uynp B 1 mogaydu ynpasssiouero aHajaorosoro curdaja 0..10 B
Jl1s KaHaJsa B npu pa3gesnibHOM ynpaBJieHUU

X2 3 lynp B i molaum ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA as151 KaHas1a B ipu pa3ie1bHOM yIpaBJeHUHU
Jl1d moia4m ynpaBJIF0ILero CUrHaja co CpeiHero BbIBO/a

X2 4 Rynp B | BHellHero nepeMeHHOro pe3ucTopa /i KaHasa B npu
paszeIbHOM yIIpaBJIeHUU

X2 5 AGND 0611 /151 aHAJIOTOBOT'0 CUTHAJIA yIIPaBJIeHUSs

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

X2 7 GND 061w ui

X3 1 3B Hanpsxenue 3 B 14 noagk/1l04eHNUS BHELIHETO
epeMeHHOr0 pe3ncTopa

X3 2 Uynp C 1 mogayu ynpasssiouero aHajaoroporo curdaja 0..10 B
JU1sl KaHaJsia B npu pa3jesibHOM ynpaBJieHUHU

X3 3 Tymp C Jl/isl molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 0(4)..20 MA n15 kaHas1a C npu pa3fieibHOM yIpaBJeHUHU
Jl/isl moJlauu ynpaBJiSIIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/JA

X3 4 Rynp C | BHellIHero nepeMeHHOro pe3ucropa s Kadasa C npu
pas3/ieIbHOM yIIpaBJIeHUU

X3 5 AGND | O6wui AaJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs

X3 6 Vg JlJ1s moia4yu CUTrHasia AMCTaHMOHHOI0 ynpaBJjeHus “PaboTa
¢C” npu paszieibHOM ynpaBJeHU U

X3 7 GND O6mun

X4 1 HP P1 HopManbHO-pa3oMKHYTBIN KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJse

X4 2 06;¥ﬁi 061Kl KOHTAKT 1-ro nporpaMMupyeMoro peJe
HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMupyeMoro

X4 3 H3 P1 pese

X4 4 HP P2 HopManbHO-pa3oMKHYTBIN KOHTAKT 2-T0
IpoOrpaMMHUpPYyeMOro peJse

X4 5 06;§ﬁi 061K KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro peJe
HopMasibHO-3aMKHYTBINM KOHTAKT 2-r0 IpOrpaMMUpPyeMOro

X4 6 H3 P2 pese

X4 7 HP P3 HopManbHO-pa3oMKHYTBIN KOHTAKT 3-Tr0
IpoOrpaMMHUpPYyeMOro peJse

X4 3 O6;gﬁi 061K KOHTAKT 3-ro NporpaMMHUpyeMoro peJe

X4 9 H3 P3 HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpyeMOro

peJe

3.5 CxemMa coeJUHEHHUI HAarpy3KU
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Harpyska nojkiirodyaeTcs no cxeMme “3Be3zfa” ¢ paboyeill HeUTpasiblo B COOTBETCTBUU CO
cxeMaMH M3 NPUJIoKeHus A.

[Ipu coearvHeHUM N0 cxeMe “3Be3/la” ¢ paboyell HEMTPa/Ibl0 MaKCMMaJibHble HANPSXKEeHHUS
Ha Harpyso4HbIX COpoTUBJIeHUsX Ra, Rb, Rc paBHbI $pa3HbIM HanpskeHUAM TpexpaszHOU ceTH(
HOMMHaJbHO 220 B).

IIpu BbIGOpE KabeJsisi U LWIMH CJAeAyeT y4ecTb, YTO NPHU peryjMpoBaHuM (pa3oBbIM
MeTO/J0M, TOK B HelTpa/id MOXKeT NpeBbIlIaTh TOK B ¢a3ax B 1,7 pa3a. ITo 0co6eHHOCTh
cxeMbl “3Be3/1a” c paboyell HeUTpabIo.

3.6 BbI60p COBMECTHOI0 MJIM pa3/ieJibHOr0 yIpaBJaeHusd ¢azamMu

BbI6Op COBMECTHOTO WJIM Pa3/ieJibHOrO0 ympaBJieHHs ¢$a3aMU OCYLIeCTBJSETCS MyTeM
nporpaMmMupoBaHus ¢yHKIKMU FO( cM. myHKT 7).

[Ipy coBMecTHOM ympaBjieHUHM $aszaMu B pexuMe “PaboTa” ynpaB/siolie UMIYJbChbI
NOJATCA Ha BCe TUPUCTOPBI; BBIXOAHbIE HANpPsKeHUs peryJssaTopa Ha kieMMax LA, LB u LC
ki1eMMHUKa XT2 U3MEeHSII0TCSl 0lTHOBPEMEHHO B COOTBETCTBUM C OJHUM CUTHAJIOM 33a/JlaHUS.

[Ipu paspesbHOM ynpaBjeHUU ¢aszaMu B pexkuMe “Paborta” ynpaB/siolje HUMIYJbChbI
MOJAKTCS TOJIbKO Ha TUPUCTOPHI TOTO KaHa/Ia peryJIMpoBaHus, JIJis KOTOPOTO MpHIiJIa KOMaH/a
paspelieHus1 paboThl. TO eCThb BbIXOJHOE HamNpsiKeHWe Ha KijeMMe LA kjieMMHHKa XT2
NOSIBJISIETCA TOJIBKO €CJIM eCTh KoMaH/ia “Pabota ¢A”( kaHas perysupoBaHusa A), HampshKeHUe
Ha ki1eMMe LB kieMMHuKa XT2 - ecsin ecTh koMaH/a “PaboTta ¢B”( kaHasn peryaupoBanus B),
HanpspkeHHe Ha kiemMMe LC ksnemMMmHuka XT2 - eciu ectb koMmaHga “Pabora ¢C’( kanHan
peryaupoBanus C). BeixoiHble HANPSIXKEHUST K¥K/I0T0 U3 KaHAJIOB PeryJIMPOBaHUs U3MEHSIOTCSA
B COOTBETCTBUU CO CBOUM OT/i€/IbHbIM CUTHAJIOM 3a/laHUSl.

3.7 Bb160op crocob6a nojayu KOMaH/[

Jlyis1 TOTO, YTOOBI IEPEBECTH PETYJIATOP B pexkuM “PaboTa” HyKHO:

A) npu coBMecTHOM ymnpaBjieHUU pazaMu nojaTb koMaHay ‘Pabora”. Komanay “Pabora”
MOXKHO M0JIaTh MECTHO — MEePeBO/IOM PYKOSITKH TymbOJiepa “Pa6ora ¢pA”, B mosiokeHue “Bku”,
WM JYCTAHLMOHHO - NyTeM 3aMblKaHUA KJeMM 6 U 7 KJIeMMHOU KoJsioakd X1 Ha miaTe
yHpaBJieHHUs.

COOTBETCTBEHHO, HAaXOXAeHHe PYKOSATKU Tymbsepa “Pabora ¢A” B mosoxkeHuu “OTkia”
WJIM PA30MKHYTbIe Mapbl KJ1eMM 6 W 7 kJeMMHHKa X1 mJaThl yrpaBjeHUs 03HAYAKT KOMaHAY
“Ctomn”.

B) npu paszaesnbHOM ynpaBjieHUU pa3zaMu HeOOXOAUMO MOJATh XOTs Obl OJHY U3 KOMaH/]
“Pabora pA”, “Pabota ¢B” unu “Pabotra ®C”. ITM KOMaH/Ibl MOXXHO MOAATH KaK MECTHO — IyTEM
nepeBo/ia pyKOSITOK COOTBETCTBYIOIUX TyMOJ1epoB “PaboTa ¢pA”, “PaboTa ¢B” niu “Padborta ¢pC”
B noJsioxkeHue “BkJ.”, Tak U AUCTAHIIMOHHO — NMYyTEeM 3aMbIKaHUSl COOTBETCTBEHHO KJIEMM 6 U 7
KJIEMMHBIX KO10Z0K X1, X2 1 X3 niaTel ynnpaBJIeHHUS.

Bbi6op Mex/y MeCTHbIM WM JUCTAaHIIMOHHBIM CHOCOGOM yNpaBJIeHUs OCYIleCTBJSETCS
nporpaMmMupoBaHueM GyHKIUM F1( cM. nyHKT 7).

3.8 Bri6op 3aa0111ero CUrHaJjia

YnpaBiATb YpOBHEM BBIXOJHOTO HAaNpsHKEHUA PperyasTopa MOXHO MECTHO WJIH
JMCTaHLIMOHHO. MeCTHO MOKHO yIpaBJIsATh:

A) xkHonkamu “>” u “<”. HakaThe u yJepkaHWe KHONKMU “>” yBeJMYHMBaeT 3HAUYEHUE
3a/]al01Lero CUrHasla, a HaXKaTue U yiepkKaHrie KHONKM “<” — yMeHblIaeT;

B) BCTpOeHHBIMU NepeMeHHbIMU pe3ucTopaMu. HaxoxJeHre pUCKU PYYKH [epeMeHHOro
pesuctropa B noJsiokeHuu “MunH” u “Makc” coOOTBETCTBYyeT MUHMMAJbHOMY U MaKCHMaJbHOMY

3HAYE€HHUAM 3aJa0lero CMruaJja.
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J11  AUMCTAaHLMOHHOTO VYIpaBJeHUs B KayecTBe VIPABJAKIIUX CUTCHAJIOB MOTYT
IPUMEHATHCH:

A) crangapTHbIN aHa/0r0BbIM curHai 0..10 B;

B) crangapTHbIN aHa/0roBBIN curHas 0..20 MA;

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

[') BHeLIHUI TepeMeHHbIN pe3ucTop conpoTtruBieHueM 1..10 kOm.

llemy ynpaB/jeHUs MOJK/IOYAIOTCA B COOTBETCTBUM CO CXeMaMU TOJAKJIIOYeHUs(
npuaoxkeHue A) u Tabauued 3.3. BbibOop HCHO/Ib3yeEMOro CUrHajia OCYUIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BeanunHa curHasa 3ajaHusi 0ToOpakaeTcs
Ha JuCIlJiee B TNpPOLEHTax OT MakcuMajabHoro, Hamnpumep U3=50%, P3=25%. B pexume
CcTabuJIM3alMU TOKA CUTHAJI 3aJlaH1s 0TOOpaXkaeTcs B aMIepax, HanpuMep [13=28 A.

[Ipu paszaenbHOM ynpaBseHUU $as3aMy CUTHa 3aZlaHUsA A/ KaXXJ0T0 KaHasla UMeeT CBOH
COOTBETCTBYIOIIUN UHJEKC “@”, “B” i “c”, HanpuMep: Usa=40%, P3B=80%, 13c=55 A u T.x1.

[Ipy pasgesbHOM ynpaBieHMM das3aMM KaxAbld KaHa/l peryJyMpoBaHUsl UMeeT CBOH
CUTHaJ 3afaHusd. [ljaa Toro, yTob6bl Ha WHJMWKATOpe NpPOCMAaTpUBaThb 3HAYeHUS KaXKJOT0 M3
CUTHAJIOB 33/]aHUS1, HY>KHO HA)KUMaTb KHOMNKY “®”.

3.9 Wcnosb3oBaHue QYHKIMU aBTOMATUYE€CKOTI0 NOBTOPHOI'0 BKJIKYEHUS

[loBeseHue peryaaTopa nocje NpoBaja CUJ0OBOTO WJIHA BCIOMOTaTeJbHOTO HalpsKeHUs
onpezessieTcd 3HayeHHWeM (QYHKLMM [OBTOPHOTO Bk/KO4YeHUsa F3, ycraHaBiMBaeMoro
nporpaMMHO( CM. IyHKT 7).

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/U O0JIbIlIE JBYX CEKYH/, — TO IPU HaJIMYUK KOMaH/bl “PaboTa” peryasarop
nepexoJuT B pexxuM “PaboTta”.

Ecin F3=1, To aBTOMaTHyeckoe IOBTOPHOe BKJIYeHHUe 3amnpelieHo. Ecau mnposan
HanpshKeHUd JJIMJICA MeHee [IBYX CEKYH/, TO BbIXOJHOe Hallpsi>KeHHe CKauKOM BO3BpallaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60JIbllle IBYX CEKYH/, — TO IPU HAJM4YMU KOMaH/bl “PaboTa” Ha Aucniee
UHAUIMpPYeTCs cooblieHre 06 omubkKe. B TakoM mo/ioKeHUU peryasiTop 3abJ0OKUPOBAH U Ha
HarpysKe HeT HanpsikeHUs. YToObI ero pa36J0KUpoOBaTh, Hy>KHO NoJjaTh koMaHAy “Cton”, mocse
4yero peryJisiTop nepeiiet B pexxum “I'oToBHOCTB”.

[IpumeHeHue ¢pyHkuu F3 npousitocTpupoBaHO Ha PUCYHKe 3.2:

A

Hanps:#eHwe ceTu

- T
Komanga “PaBota”

- T
BeixogHoe HanpsikeHwe, F3=0

- T
BeixogHoe Hanprxedwe, F3=1

- T

PucyHok 3.2 [I[pumeHeHue GpyHKIuu F3

11
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3.10 Boi6op QyHKIMK IPOrpaMMUPYeMbIX peJie

Ha «kjneMMHyn0 KoJsioAKy X4 1/1aTel yopaBJeHHUs BbIBeZleHbl KOHTAaKTbl Tpex
nporpaMMupyembIx pesie. B 3aBucuMoctu ot 3HayeHuil ¢pynkuuii F4, F5, F6( cMm. nyHKT 7) pesne
MOTYT ObITh HEAKTUBHBIMHU WJIX BbINOJHATH QYHKLMIO CHTHA/IM3aTOopa C1eAyIOLUX COObITU:

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

B) Perysasartop HaxoauTcs B pexxume “PaboTa’”;

B) PerysisiTop HaxoauTcCs B pexxuMe “ABapus”.

KoHTakThl mporpaMMHUpyeMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.11 Bri6op cnocob6a peryJiupoBaHus

BbIxo/HOe HanpsXKeHHe peryJssTopa MoXeT peryJupoBaThbCs JByMs ciocob6aMu: ¢pa3oBbIM
M NPONYyCcKOM NepuofoB. bosiee noapo6HO 06a cnocoba paccMOTpeHbl HUxe. Bbi6op cnocoba
peryJiipoBaHus OCylLleCTBJSETCS IporpaMMupoBaHueM QyHKuuU F7( cM. nyHKT 7).

3.12 ®a30BbIM METO PErYJIUPOBAHUA

BbIxoiHOE HamNpspPKeHHWe peryJupyeTcs 3a CuYeT UW3MeHeHHs BpeMeHH 3a/lepPXKKU
oTnvpaHus T3 CUJIOBBIX TUPUCTOPOB . PopMa BHIXOJHOIO HAMpPSKEHUSI MTOKAa3aHA HAa PUCYHKe
3.3:

A UH

T3 T3 <

Pucynok 3.3 BrixogHoe HanpsikeHUe Npu $pa30BOM criocobe peryJaupoBaHust

JlocToMHCTBa MeTo1a:

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

B) noAxoAWT A/ peryJMpoBaHUs TeMIlepaTypbl MaJIOWHEPLMOHHBIX HAarpy30K U YPOBHS
APKOCTH CBE€YEHU JIAMII HaKaJIUBaHU4;

B) nosBoJsisieT yMeHbIIUTb IyCKOBbIE TOKY;

HepoctaTku metoja:
A) BHOCUT rapMOHUYECKHE UCKAKEHUST HANIPSDKEHUS CETH;

B) noTpebsieHre peaKTUBHOM MOIHOCTH, IOHMXKEHUE COS (P CETH.

Pa6ouuii quks npu ¢pa3zoBoM peryJMpoBaHUM NpeACTaB/IeH HUXKe Ha pUCYyHKe 3.4:

12
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A Usbix
100%
Max |— — — — — — —
Min |— —  — S
T
0 s
Trnyck TexHONOMMYECKNA LMKN TebIkn
100% +— — — — — — —
CwrHan 3agaHwa
T
0 o~
Komanna ""Pabota”
T
0 -

Pucynok 3.4 Pabouuii iuk/a npu ¢a3oBoM MeTO/ie peryJIMpOBaHUS

[Tocne momauu koMmaH bl “Pa6oTa” B TeyeHHWe BpeMeHU THYCK BBIXOJHOE HAMpsDKeHUeE
IJIABHO YBEJIMYMBAETCS OT MHUHUMAJILHOrO 3HaYeHUs Min /1o 3a/lTaHHOTO YPOBHS. ITOT y4aCTOK
Ha3bIBAETCS MJIABHbIM NMYCKOM. /lajiee BbIXOJHOE HaNpsiKeHUe U3MEHseTCsl B COOTBETCTBUU C
CUTHAJIOM 33JlaHusl B JUana3oHe Mex/y 3HaueHUs MM Min u Max, a 3aTeM mocjie NoAaqyu
koMaH/bl “CTon”, BBIXOJHOE HANpPSXKEHUE MJIaBHO YMEHbIIAETCS B TeUeHUe BpeMeHU TBBIKJ /10
MHUHHMaJIbHOTO YPOBHSI( IIJIAaBHOE BBIK/IIOYEHHE), I0CJIe Yero Harpy3ka 06eCcTOYMBaeTCs.

3.12.1 [InaBHBIX NYCK U NJIAaBHOE BBIKJIKYEHHUE

[IpuMeHeHHe GYHKLUMM MJABHOTO NMYCKa M BBIKJIIOYEHUS MO3BOJISIOT NpPeJoTBPaTUTh
CKa4K{ HaNpsKeHUsl CeTH, 00YCJOBJIEHHbIEe PE3KMM HAOpPOCOM M COPOCOM HAarpys3kH, a TakKxkKe
YMeHbUIMTh MYCKOBbIe TOKW. BpeMeHa N1aBHOr0 NyCKa M BBIK/IIOYEHUS 3aJjal0TCA B Ipefeax OT
0 1o 25 cexyny c marom 0,1 cek myTeM nporpaMMUpoBaHusl GyHKIUHN ( CM. MYHKT 7):

A) npu coBMecTHOM ynpaBJjieHUHd ¢pazamu - F11 u F12;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F31 u F32 asa kanana peryavpoBanus A, F51 u
F52 nnisa kanana B, F71 u F72 gnga kanasa C.

3.12.2 Bbi60Op peryJupyeMoro BbIX0JHOTO apaMeTpa
B kauecTBe peryJupyeMoro napamMmeTpa MOXHO NPOTPaMMHO BblOpaTh HanpsixkeHre U Wiun

MoIHOCTb P. Ecaum B KayecTBe BBIXOAHOTO MapaMeTpa Bbl6paHo HanpsbkeHue U, To
JleCTByIOllee 3HAauyeHHe HalpshKeHWs Ha Harpyske MNpsMO-NPONOPLUOHAJBHO CUTHALY
3a/laHusA( NpHU yCJIOBUM, YTO HAIpsKEHUEe CeTH CUHYCOWZAJNbHO, HAarpysKa JIMHeWHass U UMeeT
aKTUBHBIM XapaKTep), a MOUIHOCTb, BbljessieMas B Harpys3Ke, HeJMHENHO 3aBUCUT OT
3ajlarouiero curiasa. Eciv ke B kauecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOLIHOCTb P, To
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BBIXO/IHAsl MOILIHOCTb MPH TeX Ke YCJAOBUAX NMPSMO MPONOPIMOHATbHA CUTHAMY 33a[laHUSL. ITH
3aBUCUMOCTU TMpHUBeJleHbl B Tabusulle 3.4.

Ta6Jmua 3.4 3aBUCUMOCTDb BBIXOJHOI'O HAIIPpAXEHHUA U MOILMHOCTH pEeryjdTopa OT CUTI'HaJia
3aJ1aHHA

Bb16paHHbIN BbIXOJHOW NapaMeTp

Hanpskenue, U Moi1HocTs, 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 | 80 | 90 | 100 | 31 | 44 |54 |63 |71 |77 |73 |89 |95 100

PBoIx,% | 1 4 19 (1625|3649 | 6481|100 ]10|20]30|40 |50 |60]70]80]|90]100

Bbi60op perysiupyeMoro napaMeTpa OCylleCTBASETCS MyTeM NPOrpaMMUPOBAHUSA PYHKLUN
( cM. nyHKT 7):

A) npu coBMecTHOM ynpaBJyieHud pazamu - F14;

B) npu pasaesbHOM ymnpaBieHUM ¢daszamu: F34 nnsa kaHana peryaupoBaHus A, F54 jus
kaHaJsa B, F74 pnga kanasa C.

3.12.3 Hv>XKHYU ¥ BepXHUU Npesiesibl peryJIUpoBaHUd
HuwXHUM ¥ BepXHUU npeJiesibl peryJupoOBaHUsA COOTBETCTBYIOT 3Ha4yeHUAM Min U Max Ha

pucyHke pabodero uukiaa 3.4. YcTaHOBKAa 3THUX 3HAaYE€HUU MO3BOJISIET YCTAaHOBUTb 'PaHULbI
JlianasoHa, B KOTOpPOM OyJeT BeCTUChb peryJMpoBaHMe BbIXOJHOro mapaMmeTrpa. Eciau
YCTAaHOBUTb 3HaueHWe [iJI1 HWXHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryvpoBaHue OyAeT peajU30BaHO BO BCEM Juamna3oHe - OT HyJis [0 IOJHOr0 CeTeBOTO
HaMpsDKeHUs.

JuckpeTHOCTb peryaupoBaHus coctassieT 0,1%.

3a/jlaHve 3HAaYEeHUW HUXKHEr0 U BEPXHEro NpeJiesioB peryJanupoBaHus s ¢pa3oBOro MeTo/a
OCYLIeCTBJISIETCS IPOTPAaMMUPOBaHUEM QYHKLIMU( CM. MYHKT 7):

A) npu coBMeCcTHOM ymnpaBJsieHud ¢pazamu - F15 u F16;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F35 u F36 a4 kanana peryavpoBanus A, F55 u
F56 nya kanana B, F75 u F76 piga kanasa C.

3.12.4 PexXUM orpaHUYeHUd TOKa

PerynaTop MoxeT paboTaTb B peXuUMe OrpaHUYeHHs TOKa, B KOTOPOM CHUCTeMa
ylIpaB/ieHUs aBTOMAaTH4YeCKU H3MeHAeT YIpaBJdollee BO3JeWCTBHE HA TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK Harpy3KU He MPEBBICUJ 33/laHHOe 3HaueHUe. /laHHasg QyHKIMS 03BOJISET
TOYHO OTPaHHWYMBATb NYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUSI 3alUT OT KOPOTKOTO 3aMblKaHUS U neperpy3ku. DyHKyus
BKJIIOYAETCS U OTKJII0YAETCS NporpaMMUpoBaHueM QYHKIUM( CM. TyHKT 7):

A) npu COBMeCTHOM ymnpaBJjieHud ¢pazamu - F17 u F22;

B) npu pa3genbHoM ynpaBaeHuu ¢aszamu: F37 u F42 naa kanana peryavpoBanus A, F57 u
F62 nnga xanana B, F77 u F82 nnga kanana C.

3.12.5 PexxyM cTabuJIM3aLUU TOKA

PerysnaTtop MoxeT pab6oTaTb B peXuMe CTabWUJM3allMd TOKa, B KOTOPOM CHUCTeMa
yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI MO/ IEPKMBATh TOK HAarpy3KU Ha 3aZlaHHOM ypoBHe. TOYHOCTb cTabUIM3aLUU
ToKa — 2% OT HOMMHAJIbHOTO TOKa peryJsaTopa, BpeMs CTabWIM3alMM TOKa NPHU CKadKe
CeTeBOT0 HaNpshKeHUsl WM Harpys3ku Ha 10% - 2.3 cex. CurHaza 3ajaHud oTob6paxaeTcs B
amrepax, Hanpumep I3 =27 A.
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@yHKIMSA BKIOYAETCS U OTK/I0YAETCsl MPOTrpaMMHUpPOBaHUeM QYHKIUHN( CM. MyHKT 7):

A) npu coBMecTHOM ynpaBJsieHuu ¢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 MeTo Npollycka NepUoJg0B
MoujHoCTb, BblZesisieMasi B Harpy3Ke, peryJiupyeTcs 3a cieT U3MeHeHHs YUCJ/ia MepUo/ioB

CEeTEeBOr0 HANpSDKEHUs, B Te4yeHHe KOTOPbIX OTKPBITbl THUPUCTOPBL. PopMa BBIXOAHOTO
Hanpsh>KeHUs NpUBeJieHa Ha pUCYyHKe 3.5

W
I

Limkn 1

Linkn 2 Linkn 3

|

PucyHok 3.5 BbixoZiHO€e HanpshKeHUe MPU peryJupoBaHUU METO/IOM NPOMYyCKa epruo/i0B

JloCTOMHCTBA MeTo/Aa:

A) He BHOCUT rapMOHHYECKHE UCKAKEHUS B CETh;

B) HeT moTpeb/ieHUs1 peaKTHUBHOM MOLIHOCTH, cOS ¢ = 1 ( mMpd aKTUBHOM XapaKTepe
HarpysKH).

HepoctaTku metoja:

A) He MOAXOAUT JJisi pPeryJMpoOBaHUs TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HArpys3oK M
YPOBHS IPKOCTH CBeYeHHUs JIaMIT HaKaJIMBaHUS;

b) He pekoMeHIyeTcsl MPUMEHSTD AJI1 AKTUBHO-UHAYKTUBHOU HAarpy3Ku;

B) B ceTH BO3MOXHO MOsIBJ€HHE CKAYKOB HaNpsDKeHHUs, 00YCJOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( ¢simkep-apPexT);

[) npu omnpejesieHHbIX YCJIOBUSIX B CETH BO3MOXXHO INOSIBJIEHUE CyOGrapMOHHYECKHUX
cocTapsAoIUX( YaCTOThI KOTOPBIX MeHbIle 50 I'm).

HpI/I HCIIOJIb3OBAHHUHW 3TOr'0 MeETOda MOIIHOCTBb, BbiAeJideMad B Harpy3ke, MNIpAMO-

NpONOpPLHOHAJbHA BeJIMUNHE CUTHA/IA 3a/jaHUs.
Pa6ounii [UKJ IpeCTaBJIeH HUXKe Ha pUCYHKe 3.6:
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A Pebix
100%
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Min
T
0 B
TexHonornJyecknin LnKn
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Komanpa “"PaboTta”
T
0 B

PucyHok 3.6 Pabouuii LMK/ IpU peryJiMpoBaHWU METO/IOM MPOIMYyCKa NEPUO0B

[Tocne mogayu KkoMaHAabl “PaboTa” B TedeHHe BCEro TEXHOJIOTHYECKOT0 LIMKJA BbIXOAHAas
MOIIIHOCTb, BblJleJisieMasl B Harpyske, U3MeHsSIeTCs B COOTBETCTBUU C CUTHAJIOM 33aJlaHUSl B
Jluana3oHe Mexy 3HaueHUussMu Min u Max.

CurHaJs 3a/laHusl 0TO6paXKaeTCs Ha JUCIIee B MPoOIeHTax, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHH LIMKJIA PEryJIUPOBAHUA

Bpemsa nyk/ia peryJiMipoBaHHs MOXKHO YCTAaHOBUTH NPOrpaMMHO B mnpefesax ot 1 go 10
CEKYH/J, [TyTeM MporpaMMUpoBaHueM QYHKLUMI( CM. TyHKT 7):

A) npu coBMecTHOM ynpaBJsieHud pazamu - F26;

B) npu paszaesbHOM ymnpaBaeHUM ¢pazamu: F46 g kaHana peryaupoBaHus A, F66 ansg
kaHaJs1a B, F86 a4 kanaJsa C.

3.13.2 HuxxHue ¥ BepxXHUe npeJiesibl peryJaMpoBaHud
HuwKHUM 1 BepxHUU NpeJiesibl peryJupoOBaHUA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke paboyero uukiaa 3.6. 3aZaHMe 3HAYEHUHW HUKHEr0o U BEpPXHEro MpeJiesioB
peryJiMpoBaHus IPHU PeryJMpOBaHUM METOJOM IpPONyCcKa NepHuoJ0B IpPOrpaMMHpPOBaHUEM
byHKkU#( cM. IYHKT 7):

A) npu coBMeCcTHOM ymnpaBJjieHud ¢pazamu - F27 u F28;
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B) npu pasaenbHoM ynpaBieHuu ¢pazamu: F47 u F48 nnia kanana peryavpoBanus A, F67 u
F68 nnga xanana B, F87 u F88 nnga kanana C.
JuckpeTHOCTBb peryaupoBaHus coctassieT 0,5%.

3.14 Bpi60p TUIIA HATPY30K

PeryssaTtop MMeeT BO3MOXXHOCTH BbIOOpAa THUINA HArpy3Kd - aKTUBHOW WJIM aKTHUBHO-
MH/JYKTHUBHOM. BbI6OD OcylecTBAsieTcsl nporpaMMupoBaHueM ¢yHKuuu F8( cM. nyHKT 7)

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

- npu ¢paszoBoM crnocobe ynpassieHusi( F7=0) peryaaTop caBUraetT MMNyJibChbl yIpaBJeHUs
TUPUCTOPAMU OTHOCHUTEJBbHO MOMEHTa Iepexo/ila 4Yepe3 HOJb CeTEBOr0 HaNpsKeHUs
onpezie/IEeHHbIM 06pa3oM, YTOGbl ONTHMHU3UPOBAThb PErYJIUPOBOYHYI0 XapaKTEPUCTUKY O],
aKTUBHO-UH/JYKTHBHYI0 Harpysky. PekoMeHAyeTcs ycTaHaB/JMBaTb 3TOT pEXUM IpHU
NOJKJIIOUeHUH Harpysku ¢ K03dduieHToM MolHOCTU MeHee 0,8, HanpuMep TpaHcpopMaTop
Ha X0JIOCTOM XOJY, 3JIEKTPOABUraTeNU U T.N. Ec/1u ke Harpy3ka — akTUBHas, HO MO K/II0UYeHa BO
BTOPUYHYI0 OOMOTKY TpaHchopMaTopa, TO yallle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOMH( cos ¢u >= 0,9), mo3ToOMy BbIOGOp pekrMMa aKTUBHO-UHAYKTUBHON Harpy3Ku He
TpebyeTcs.

- NpPU peryJMpoBaHUM MpoINyckoM mepuoAoB( F7=1) pexuM aKTHUBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHS Harpy3kKu 4epes
TpaHcdopmMmartop. B aToM ciydae npu F8=1 perynsaTtop cHavyasa IJIaBHO B Te4eHHe CEKYH/bl
yBEJUYUBAET HANpPsPKeHHE OT HyJis [0 IOJIHOTO CETEBOro, MOC/Je Yero y»e CO6CTBEHHO U
HAayMHAEeTCs peryJupoBaHUe MPOMYCKOM MEPHOJO0B. 3a CyYeT IJIABHOrO CTapTa yAaeTcs
136exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHcdOpMaTOpa, BCIJIECKA CETEBOT0 HaIpsKeHHs,
cpabaTblBaHUSA 3aIIUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.15 3anuch B aMATb 3aBOJICKUX HACTPOEK.
Perynatop umeer cneyuanbhayo G¢yHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMSATH

KOTOPOM 3Ha4eHHUs paBHOTro 1, BCe M0JIb30BaTeJbCKHE YCTAaHOBKU CTHUPAIOTCA, @ HA UX MECTO
3aMMChIBAIOTCA 3aBO/CKUE 3HAaYeHUA QYHKI UM,

3.16 3auThl
B perynsiTope peasir30BaHbl CleAyOUIMe BUJbI 3aLUT:

A) 3ampyTa OT KOPOTKOrO 3aMbIKaHUsl peryasaTopa fBJseTcs [JyOJUpPOBaHHOM U
obecreyrBaeTcs JByMs CIOCOGAMU: 3JIEKTPOHHBIM U 3alllUTAa aBTOMAaTUYE€CKUM BBIK/II0YaTeleM
QF1. OJnexkTpoHHas 3allluTa peasu3yeTcs MyTeM OBbICTPOM 0OpPabOTKU MHUKPONPOLECCOPOM
CUTHAJIOB, NMOCTYNAKLMX OT JATYUKOB TOKa. [Ipy npeBbllleHUM MIHOBEHHOI'O TOKA 3HAYeHHUd
3*lHOM mNpPOUCXOAUT CHATHE YNPABJAAWIHUX HMIYJbCOB C THUPUCTOPOB, a Ha JHUCIlJee
oToOpakaeTcsl COOTBETCTBYMOlLee cooblleHHe. B ciyyae HecpabGaTbIBaHUSl 3JIEKTPOHHOMH
3allMThI( MO NpUYMHE BHYTPEHHEH HeUCHPaBHOCTH WJM cboe HacTpoeK) NPU KOPOTKOM
3aMbIKaHUH Harpy3Ky 06eCTOYUT aBTOMAaTUUECKUH BbIKAoYaTe b QF1.

B) 3amuTa 0T neperpyskd THUPUCTOPOB IpeJHa3HayeHa /JJs  COXpaHeHUs
paboTOCIIOCOOGHOCTY THUPUCTOPOB INpH JJIMTEJbHOW Ileperpyske TOKOM, I[peBbIIIAOLIEM
HOMUHAJIbHOEe 3HayeHHe TOKa peryJjdaTropa. 3auura gBjseTcd JAyO6JUPOBAaHHOW U
obecreyrBaeTcsl ABYyMs CHOCOOAMU: 3JIeKTPOHHO M aBTOMAaTHYeCKWM BblIkawoudaTesneM QF1.
Mukponpoueccop HenpepblBHO M3MepsieT TOKM Harpy3Kd M HakallJIuBaeT 3HayeHUe BpeMs-
TOKOBOTO HMHTerpajia M CpaBHUBAeT ero C yCTAaBKOM, NpPH MNpPEBBIIIEHWHU KOTOPOW CHUMAET
MMITyJIbCbl YNpaBJeHUs C TUPUCTOPOB U OTOOpakaeT Ha JucIliee coobuieHHe. Paborta
peryJsisiTopa 6JI0OKMpyeTCs Ha 3 MUHYTBI, IOCJIE YETr0 OH MepexoJUT pexuM ‘[oToBHOCTB” eciu
nojaHa komanza “Crom’”.
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[leperpy3o4Hasi cnoco6HocTb peryastopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [HoMm - 30 cek, | =
1,1 IHoM - 60 cek. B ciyyae HecpabaTbIBaHUS 3JIEKTPOHHOM 3al[UThI( M0 MPHUYMHE BHYTPEHHEH
HEUCHPABHOCTU WJM cOOe HacTpoeK) TUPHUCTOPbI 3aLMIIAKTCH OT IMeperpyskd TelJOBbIM
pacuenvTesieM aBTOMaTHU4YeCcKoro Beik/ao4yarenda QF1.

B) 3amwuTa OoT meperpeBa pajuaTopa o6ecne4uMBaeTcs BCTPOEHHBIM TeMIepaTypHbIM
JlaTYMKOM, KOTOpPbI HeNpepblBHO oOlNpaliuBaeTcad MUKponpoueccopoM. IlpenenbHas
TeMnepaTtypa paguatopa - 80 C. I[locne cpabaTbiBaHMs 3alldThl paboTa perysasTopa
6JI0KMpyeTCca [0 OXJaxKAeHUs paguaTopa Ao TeMmnepaTypbl 60 C, mocse yero BBIKJIYAKTCSA
BEHTUJIITOPbl OXJIAXKJAEHUS W PEryJsaTop MHepexoJUuT pexuM ‘[0TOBHOCTB”, eciu MoJaHa
xoMmaHaa “Cton”.

[') 3amiMTa OT HECUMMETPHU BbIXOJHBIX TOKOB SIBJSIETCH 3JIEKTPOHHOM. 3aliuTa MOMET
ObITh BKJIIOYEHA WJ/IM OTKJ/KYeHa NyTeM NporpamMMupoBaHus GyHKuuu F93( cMm. myHKT 7).
3awuTa cpabaTbiBaeT IPY BbINOJHEHUH CIeYIOLUX YCIOBUM:

- cpegHe apudmeTudeckuit Tok pa3 Icp = (Ia + Ib + Ic) / 3 6osbuie 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 Harpyske,
HanpuMmep, neperopaHveM TIHoOB, 06pbIBOM Harpy304HbIX NIPOBOJOB U T.II.

/1) KoHTposb Nmojk/I04eHHs HArpy3kd U TeCTHpOBaHHe THUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETCS CUCTEMOMN ympaBjieHUs1 B pexuMe ‘T'oTOBHOCTBH”; B
pexxuMe “PaboTa” faHHas 3aljdTa HEe aKTHBHA. 3alllMTa MOXET ObITh BK/IIOUEHA UK OTKJII0OUEHA
nyTeM NporpaMMupoBaHus GyHKIUU FO91( cM. myHKT 7).

E) KOHTpoOJIb HampsKeHUs CHUJIOBOM CETH OCYIeCTBJSETCH 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaTbiBaeT B Cjy4ae OTCYTCTBUS OJHOM WJM HECKOJbKUX a3 WIM B caydyae HX
“ciunaHusa”. 3amiuMTa MOXeT ObITb BKJIOYEHa WM OTKJIIOYeHa MyTeM NpOrpaMMHpPOBaHUSA
¢yHkuuu F92( cM. nyHKT 7).

3.17 HacTpo¥ku

B perysisiTope npefycMOTpeHa BO3MOXKHOCTb HACTPOUKHU:

A) H3MeHeHHe mnopora cpabaTblBaHUs 3alUThl OT KOPOTKOrO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B seBoM BepxHeM yruy miaatbl TPM-ZVEL A5. HM3HavasnbHO Ha
NpeANpPUSTUN U3TOTOBUTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUSA 10 aMIJIUTYAe oKoJio 3*[H, rae
IH - HOMHUHa/NIBHBIK TOK perysafdTopa. B 3ToM ke JieBOM BepxHeM YIJy IJIaTbl UMEKWTCH [Be
KOHTpoJibHble Touku “K3”. HampsikeHue, U3aMepeHHOe MeXJy 3TUMH TOYKAMH, ONpefesisieT
yCTaBKy cpabaTbiBaHUs 3auidThl o K3. O6GbIYHO 3TO HaNpsiXKeHHe COCTaBJiseT okoJio 2 B. [pu
HEOOXOJUMOCTU YBEJUYUTh UYYBCTBUTEJbHOCTb CpabaTbiBaHUSI HYXKHO 3TO HaIpshHKEHUE
YMEHBIIUTb, [IJI1 4Yero roJIOBKy peryJMpoBOYHOro pe3ucropa R3 Hy»kHO nmoBopaynBaTh NPOTUB
4acoBOM cTpeJike, AJs1 3arpy6JieHHss — Hao60poT HampspkeHue ycTaBkd K3 yBequ4uTbh U
NOBOpPA4YMBaTh roJIoBKY R3 1o 4acoBoU cTpeJike.

[IpuHKMMasl pelieHHe O HEOOXOJUMOCTU M3MEHEeHHS HAaCTPOMKH 3alUTbl OT KOPOTKOTO
3aMblKaHUs, cJe[yeT IPUHUMATh BO BHUMaHUE:

- IpU HalpsKeHUe YCTaBKH Bhille 2,5 B 3amuTa MoxeT ObITh MOJHOCTHIO BhIBEJleHA U HE
cpabaThIBaTh BOOOIIIE;

- ObIBaeT cuTyanus, Korja 3audra oT K3 cpabaTbhiBaeT mnpu [elCTBYIOLEM TOKE,
M3MEepPEeHHOM KJellaMH, MeHblleM 4eM I|H. DTo He 006s13aTe/JbHO TOBOPUT O HENPaBUJbHOHU
3aBO/ICKOM HACTpoWKe 3alUThl, MOTOMY 4YTO 3aljdTa cpabaTbhiBaeT MO aMIIUTYAHOMY(
MTHOBEHHOMY) 3HAU€HUIO TOKA, a He JeHCTBYOIEMY. ITO Yallle TOBOPUT O TOM, UTO BEJIUKO
aMIJIMTYyiHOe 3HayeHUe Toka( NuK-¢akTop). [lonbiTKa 3arpy6UTh MJIM MOJHOCTbIO OTKJIKYHUTD
3amuTy OoT K3 MOXeT mpuUBecTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHU JIOMYCKAIOT
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HEKOTOpOe IMpej/ie/ibHOE 3HAaYyeHHWe MTHOBEHHOTO TOKa, a 3aBOJiCKash HACTpOWKa Kak pa3
npeJycMaTpHUBaeT cpabaTbIBaHHe 3aLIUThI JJIsI HENPEBBIIIEHHUs 3TOTO Mpee/bHO-[0NYCTUMOTO
3HA4YeHHsA. B 3TOM c/yyae U3rOTOBUTE/b UMEET NMPABO OTKa3aTb B GeCIIAaTHOM rapaHTHHHOM
006C/TY>KHUBAaHUH.

B) IlokazaHusi JaT4yMKOB TOKa. B ciydae, eciu TOKHM, HU3MepeHHble (QaKTHYECKH,
pacxoAAaTcs ¢ JaHHBIMU, 0TOGpaXKaeMbIMU Ha JUCILIee, MOXKHO NIPOU3BECTH UX NOACTPOUKY. [
NOJCTPOMKHU MOKa3aHUM AATUMKOB TOKA CAYXKaT peryJupoBouHble pe3ucTopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy miaTbl TPM-ZVEL AS5. Pesuctop R35 oTBeuaer 3a
MOKa3aHUs JAaTuMKa Toka o ¢pase A, R36 - no ¢aze B, R37 - no ¢pase C cooTBETCTBEHHO.

[IpuHrMas pelmieHUs 0 HEOOXOJAMMOCTU HACTPOMKU NMOKAa3aHUHM JATYUKOB TOKa ClefyeT
MMeTb B BUAY clefytolue GaKkTophI:

- JATYUKA TOKAa MMEKT HEKOTOPYH Ha4yaJIbHYl0 30HYy HEYYBCTBUTEJBHOCTH U
HesJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBLHOIO TOKa peryJsaTOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHBI WJIM BOOOILEe HyJIeBBIMHU, HO 3TO He TOBOPUT O
HEUCIPABHOCTH UJIM HEBEPHOM HACTPOMKe; IPU YBeJMYEHUH TOKA, IOKa3aHUs BXOAAT B HOPMY;

- i1 HW3MepeHHs TOKa HYXXHO HCIO0JIb30BaTb KJelld, CIOCOOHble U3MepAThb
CcpeJlHeKBaJ[paTUUHOe 3HaYeHHe ToKa. Ha Takux kJjemax gonkHa ObITh Hagnucb TRUE RMS(
UCTUHHOE cpeJlHeKBaZpaTuuyHoe 3HauveHWe). Kiemu, He usmepsitompue TRUE RMS, MoxHO
MCI0JIb30BaTh TOJIbKO IPU CHHYCOHWJAJbHOM TOKe, a NpPU HECHHYCOMJAJIBHOM TOKe TaKHhe
KJIelyd MOTYT AaTh MOTPelHOCTb u3MepeHUsa Ao 50%. PekoMeH yeTcsa UCNOIb30BaTh KJelLld
¢upmbl "Fluke” unu “Appa”;

- HACTPOMKY NMOKa3aHUM JAaTYAUKOB TOKA ONTUMAJIbHO NPOU3BOAUTE NIPU TOKe paBHOM 60-
80% OT HOMHWHA/JILHOI'O TOKA PEryJsaAToOpa;

- HeBepHas HaCTpoHKa MOXKeT NPUBECTH K HEKOPPEeKTHOMY CpabaTbhIBaHHIO 3alUUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 C/IMIIKOM 4YacToe M HeobOCHOBaHHOE
cpabaTbiBaHUE JIMO60 HA0OOPOT OTCYTCTBUE UJIU CJAUIIKOM MeJJIeHHOe cpabaThiBaHus. B ciydae
BBIXO/lda M3 CTpPOS peryJjdaTropa IO NpHUYMHE HEBEepHOM CaMOCTOATEJbHOM HACTPOUKH
noTpebuTeseM, H3rOTOBUTeJb MMeeT INpaBO OTKas3aTb B 0eCIJIAaTHOM TapaHTUWHOM
00CTY>KUBaHUH.

[Ilpy npoBeseHUM onepanui MNOACTPOMKHA IIOKAa3aHUM Ha JUCIJIee pPEKOMEeHAYeTCs
bUKCHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, [Jis Yero Heo6xoAMMo HaXKaTb KHOMNKY ~®”
NaHeJ A yIpaBJIeHus.

3.18 Ucnosib30BaHKeE KHONKYU “ABapUiHOE OTKIOYeHUE”

KHomnka “ABapHiiHOe OTKJ/O4YeHHe” MO3BOJIsSIeT CHATh HAINpsKeHWe C Harpy3KH B JIOOGOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HUKHOBEHUH BHEUITATHOW CUTyalluM, CBSI3aHHOU C
yIpO30M >KM3HU NlepCoHasa UJIU NopYel UMyIecTBa.

KHonka nMeeT puKcaluio CBOEro MoJoXKeHHus.

B Mozesiix TUPUCTOPHBIX PEryJjsaTOPOB C HOMUHAJbHBIM TOKOM 40 u 80 A npu HaxxaTuu
3TOM KHOIIKM pa3pblBaeTcs LieNlb BCIIOMOTAaTeJbHOr0 MUTAHUSA, IPA 3TOM IJIaThl YIpaBJIEHUSA
006eCTOYUBAIOTCS U UMIIYJIbChl yIIPAaBJIEHUS HA TUPUCTOPHI HE MOJAl0TCH.

i Moziesielt ¢ HOMUHA/IbHBIM TOKOM OT 125 A U Bblllle IPU HAXXaTUU KHOMKHU MOJIaeTcs
HanpsPKeHWe Ha MeXaHW3M He3aBHCUMOIO pacLenuTessl CUJIOBOrO aBTOMaTa, KOTOPBIX
OTKJIIDYaeTCsl U 00ecTOYMBAET HArpy3Ky; OJHOBPEMEHHO C 3THUM KHOIKAa pas3pblBaeT ILeNb
BCIIOMOTaTeJbHOT'0 MUTAHUS CUCTEMBI yIIpaBJIeHUS.
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4. Tpe6oBaHUSI 6€30MIACHOCTH.

4.1 PerynaaTop COOTBETCTBYeT JAeUCTByIIUM TpeboBaHusAM “llpaBus ycTpoicTBa
3JIeKTPOYCTaHOBOK”,  «[IpaBujaM  TeXHHYeCKOM  3KCIUIyaTalUM  3JIEKTPOYCTAaHOBOK
norpe6uTtesed» U «[IpaBUJ TeXHUKM 06€30MACHOCTH NPHU 3KCIJIyaTaLlUU 3J1€KTPOYCTaHOBOK
NOTpebUuTeen».

4.2 Jlns pa6oTbl peryJjsaTopa HCIOJb3yeTCs ONacHOoe JJisl XKU3HU HamnpsikeHue. [Ipu
YCTAHOBKE peryJiiTopa Ha 00'bEKTE, a TAKXKe NPU YCTPAaHEHUHW HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUU HEOOXO0JUMO OTK/IIOYUTD PETyJsATOP U NOAK/II0YaeMble yCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nonaZaHue BJard Ha KOHTAaKThl KIEMMHHUKOB U BHYTPEHHIOI 4acTb
wkada. 3anpenjaeTcsa UCNOJIb30BaHUE PETry/sATOpa B arpeCcCUBHBIX Cpejax C CoZepKaHHeM B
aTMocdepe KUCJIOT, les04ei, Maces U T. 1.

4.4 Tlopkaro4deHUe, peryJMpoBKa U TexXHUYeCKOe OOCIyKHBaHHE pPeryJsTopa JOJKHBI
IPOU3BOAUTHCA TOJIBKO KBaJUUUMPOBAHHBIMM CHELUAJUCTaMHM, U3YYHMBLIMMHU HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

45 Tlpu »sKcllyaTallMd M TeXHUYECKOM OOCHYXMBAaHUM He00X0AMMO Cco6JI0AaTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW B3KCIJlyaTallUM 3JIEKTPOYCTAHOBOK IMOTpeOUTesel» U
«[IpaBuJ TeXHUKHU 6€30MaCHOCTU NIPU SKCIIJIyaTaLlUKM 3JIeKTPOYCTAaHOBOK NOTpeOUTe e ».

4.6 /lns 3a1lUThI 06CIYKUBAIOLLEr0 NIepCcoHasIa peryasaTop J0JKeH ObITh 3a3eMJIEH.

4.7 PeryiTop He MOKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTEIb LIelU UJIU U30JIMpYlolee
YCTPOUCTBO.

4.8 Eciu cinyyarlHas mnojada HalpshKeHHWEe Ha Harpy3Ky INpeJCcTaBJseT OMNaCHOCTb JJiA
nlepcoHaJsa UM 060pyZ0BaHUs, TO PEryaATOpP HEOOXOAMMO MOJKJII0YATh Yepe3 NMpepbiBaTellb,
HallpuMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTEMOM 6e30MaCHOCTH.

4.9 He ponyckaeTcsl paboTa YCTPOMCTBA C KOHAEHCATOPHON HAarpy3KoM, NOJK/JII0YEHHOH! K
BBIXOZY.

4.10 PaboTa peryasaTopa CONPOBOXJAeTCS BblJeJieHHWeM Temsa. /[y mpeoTBpalleHus
neperpesa, BbIX0/ja U3 CTPOS U NPeJ0TBPalleHUs oXKapa He0O6X04UMO:

A) ycTaHaBJIMBATb PETYJSTOP HA HEFOPIOYYIO TOBEPXHOCTb;

B) HefomycTUMO yCcTaHABJIUBAThb PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaX U MeCcTax C
BBICOKOU TeMIIepaTypOr OKPY»Kalolllel Cpeibl;

B) npu ycTaHoBKe He0o6x0AMMO ob6ecrneduTh He MeHee 100 MM cBO6OAHOI0 NPOCTPAHCTBA
[0 IEPUMETPY PeryasTopa.

5. MoHTaXX Ha 060'bEKTeE.
5.1 CsieayeT yCTaHOBUTD PETYJSATOP HA IITATHOE MECTO U HAZIEXKHO 3aKPEIMUTD €ro.

5.2 3a3eMJIUTh PeryJIATOP B COOTBETCTBUE C TpeboBaHUAMMU [1YI.
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5.2 IIpokafbIBalOTCA JIUMHUHW CBSI3M, NIpeJjHAa3HAYEeHHbIE COEJJUHEHUS C IUTAIOLIEN CEThIO,
Harpy3Kou, yCTPOHWCTBAMU yIpaBJIeHUS.

5.3 CedyeHHE CHUIOBBIX IMPpOBOAOB AOJIX)KHO COOTBE€TCTBOBATDL TOKY HAI'PY3KH.

5.4 ]_lel'II/I AJid MnoJa4u CHUTHaJIOB yHOpaBJIEHHUA CjaeAyeT BbINOJHATb BHUTBIMHW IdpaMH
[IpoBOAOB Ce4YeHueM He MeHee 0,22 MM2 c HEenocpeaACTBEHHbIM HX IOAKJ/JIIOYEHHEM K
yhnpaBJAKIIUM KJI€eMMaM [Jid KaXKJ0r'o CMrdaJjia OTAeJIbHO.

5.5 Ilpy MOHTa)Xe NPOBOJOB HEOOXOAWMO O0O6ECHeYUTb HX HAAEXKHBIA KOHTAKT C
KJIEMMHUKOM pPeryJisAiTopa, AJIs 4Yero PeKOMeHJYyeTCs WX KOHIbl TIIATEJbHO 3aYUCTUTh M
00JIYAUTDH UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bl, KIeMMbl. [lofcoeanHeHe
IPOBOJIOB OCYILIECTBJISIETCS 110/ BUHT.

5.4 He ponyckaeTcsl NpoKJajKa JUHUHK YNPaBJASAKIIMX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH POBO/IaMH, CO3JAK0IIMMU BBICOKOYACTOTHbBIE UM UMITYJIbCHbIE TOMEXH.

5.5 TlogkaoyeHMe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaM,
NpHBeeHHBIM B [IpuoxkeHuu A.

5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pab0T HEOOXOJUMO NPUMEHSATh TOJBKO CTaHJAAPTHBIN
MCIIPpaBHBIA UHCTPYMEHT.

6. [lepBOe BK/IIOYEHME.

6.1 [lepes mepBbIM BK/IIOYEHHEM HEOOXOUMO BBINIOJHUTD CleAyIolie JeUCTBUS:

A) mpousBecTH MOJKJNYEHHE MO cxeMe 1, yKa3aHHOW B MPUJIOKEHUH A, IpU 3TOM B
KayecTBe TECTOBOW HAarpy3Kd peKOMeHAyeTcs MOAKJYUTh JIaMIbl HAKaJUMBaHUS MOILHOCTbIO
100-150 BT;

Be3 mnoak/aO4YeHHOW HarpyskKd HEBO3MOXKHO CcJejlaTb BbIBOJ O MPaBUJIbHOW WU
HelpaBUJILHOU paboTe peryJsTopa.

B)y6enuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNedl MUTAHUS U yIpaBJeHus,
3a3eMJIEHUS], OTCYTCTBUM KOPOTKOI'0 3aMbIKaHHUS HAa BBIXOJE;

B) mojaTh HampsiKeHHWe Ha PeryJsTop, MPpU 3TOM BCe CBETOAMO/Ibl HA NepeaHel MaHeau
mkada A0KHbI KPaTKOBPEMEHHO 3arOPEeThCs U MOTaCHYTh, Ha Auciijiee B TeueHue 10 ceKyH[
JIOJDKHA OTOOPa3UThCsA HAAINMCh TEKYIEeH MOJeNU peryyasiTopa U BKIAKYAKTCA BEHTHJISTOPHI
oxJaxaeHus. [lasee Ha Aucniee oTo6pasuTbcsd HaANUCh ‘[OTOBHOCTH” U TeKyllee 3HaYEHUE
CUrHaJla 33JlaHusA( HampsKeHHUsd WM MOINHOCTH, Hampumep U3=57%, ). 3To o3HayaeT, 4YTO
peryJisiTop roToB K paboTe ¥ IporpaMMHpPOBaAHUIO.

6.2 [lo yMo/lYaHUIO, PETYJATOP UMeeT HAaCTPOMKM: ynpaBjieHUe pa3zaMu - COBMECTHOE,
nojaya koMaH/ibl “PaboTa” ocyiecTBIsETCI MECTHO TYMOJIEPOM C JIUI[eBOW MaHe/H, BbIXOJHOE
HampspDKeHUe peryaupyetcs GasoBbIM MeTOJOM, CUTHAJ 33JlaHUSl T0JIaeTCs BCTPOEHHBIM
nepeMeHHbIM pe3ucTtopoM. I[lepeBeguTte TymbGsep “Pabora ¢A” B mnosoxkeHue “Bkia” u
IPOKPYTUTE PY4YKy IlepeMeHHOro pesuctopa “Ymp. A” OoT OJHOro KpaWlHero IOJIOXKEHUS [0
Jipyroro. Y6eauTtecb NpU 3TOM, YTO Ha MNOJK/IIOYEHHOW Harpyske( JiamMnax HaKaJMBaHHUS)
M3MeHseTCsl Hallpsh>XKeHUe B MpeJiesiaX OT HyJIsl 10 IOJIHOT'O CeTeBOTO.
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7. I[IporpaMmMupoOBaHue.
7.1 BxoZ B pexXuM NporpaMMUPOBaHUS.

[IlporpaMMupoBaHrMe ¥ TNPOCMOTP 3HAaYe€HUH YCTABOK OCYLIECTBJSETCI B peXuMe
“IIlporpammupoBaHue”. YTOObI BOWTH B 3TOT pEXHUM, HeobxoauMo B pexume ‘['oToBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “IIporp”, npu 3TOM Ha JUcIljlee KPATKOBPEMEHHO MOSIBUTCS
Haanuck “[IlporpamMmmupoBaHue”, mocje 4Yero B MEPBOM CTPOKE HHAMKATOpPA OTOOpasuTCA
Ha3BaHUe NepPBON QYHKIMU:

FO ynp. phaszamu

[ToBTOpHOE HaxkaTHe KHONKHU “[Iporp” mpuBezeT K BO3BpaTy B pexXuM “'0TOBHOCTB”

7.2 Boi6op GyHKIUH.
Haxxumasa kHonku “>” n”<” B pexxume “IIporpaMmMupoBaHHe”0CyIIECTBISETCS MEPEX0, OT
OZJHOM HAaCTPOMKH K JPYTOH.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HAaYeHUSA QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpPOM TpebyeTcds NpPOCMOTPETb WJIW H3MEHHUTD,
KpPaTKOBPEMEHHO HaXKMUTE KHONKY “@”, Ipu 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOPa3uTCs
TeKylllee 3HaueHHe QyHKIMH, HalpuMep:

FO ynp. ®azamu
O - coBmecTHoe

M3MeHUTDh 3HauyeHHe QYHKIIMU MOXKHO, HOXKMMasi KHOMIKU “>" 1 “<”,

Jlis1 Toro, 4To6bl COXPAaHUTb BbIOpAaHHOe 3HAayeHUe QYHKIUH, HYXKHO KPaTKOBPEMEHHO
HaXKaTb KHONKy “@”, mpu 3TOM Ha [JAuCIJIee KpPaTKOBPEMEHHO OTOOpasuTCs HaJIUCh
“CoxpaHeHO0”, 4YTO FOBOPHUT 00 YCHNENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlasiee Ha UHJMKATOPE BHOBb OTOOPA3UTCSI HAa3BaHUe TeKylleld PYHKIIMU U CTaHET BO3MOXKHBIM
HaBUTAIMA 10 QYHKIUSAM.

Ecnu ke BbiOpaHHOe 3HaueHUe QYHKLUW COXPAHATb He TpebyeTcs, HaXMHUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKE UHAMKATOpPA UCYE3HET, a 3HaUeHHe QYHKIIMU HE COXPAHUTCS,
B 4YeM JIerko y6eJuThbCs, IOBTOPHO MPOCMOTPEB 3HAuYeHUe PYHKIMU, /ISl YEro ONSATh HYXKHO
HaXKaTb KHOMKY “®”.

7.4 OYyHKUUU U UX 3HAUYEHHS.
[IporpamMmmupyembie GYHKIUHK PeTYASTOpa epeyrcyieHbl B Tabaune 7.1.

Tab6siuna 7.1 [IporpaMmMupyeMblie GYHKLIUU

dyH- Hagnuch Ha Onucanue

KA HHAUKATOpEe

dyHkuuu FO-F8 ABAAI0OTCA 06LMMM AJ1s1 BCeX PEXXKMMOB

OnpenensieT cnocob ynpaBjaeHUs Ga3aMK: COBMECTHOE HUJIM pa3JieibHOe
3HaueHHUe Hagnuchb [TosicHeHuUe
ynp. ¢azamMmu
0 COBMECTHOE CoBMecTHOe ynpaBJieHue dpazamMu
1 paszesibHOe PaszzesbHoe ynipaBJjeHue ¢pazamMu

22




"3Bezna InekTpoHnka” www.zvezda-el.ru

OmnpepnensieT cmocob6 ympaBJeHUs:: KoMmaHJa “Pa6ora” mojlaeTci MeECTHO WJH
JUCTAHIIMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 croco6 ymp. 0 - Komanpa “PaboTta” nojiaeTcst mepeBo/joM pyKOSITKH
y P TyMOJepa “PaboTa” B nmosoxxeHnue “Bxia”
KoMania “PaboTa” nmojjaeTcs myTeM 3aMblKaHUS KJIEMM
1 JUCTAHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JI0AKU X1 nJ1aThl ypaBJieHUs]
OnpejensieT cUrHaJ1 ynpaBJIeHUsI BBIXOAHBIM HanpsiKeHUeM
3HavyeHHe Hagnucek [TosicHeHue
CurHas 3ajaHUsl U3MEHSETCS HAXKaTHEeM KHOIOK “>" U
M<"
0 KHOIIKU aor
HaxkaTue “>” yBeJIMYMBaAeT BbIXO/[HOE HATIPSIXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3a/laHus HU3MEHSIETCS [OBOPOTOM PY4YKH
nepeMeHHOTO Pe3UCTOpa, Pa3MellleHHOr0 Ha JIUIEBOU
2 CHMHAT VI 1 BCTP.PE3UCTOP | MAHEJIU. [TosioxkeHUE “Mun” COOTBETCTBYET
yop. MHHHUMaJIbHOM BeJIMYMHe 3aJlaHud, noJiokeHue “Makc”
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
) 0.10 B CurHas 3aJlaHus MOJIaeTCsd BHEUIHUM HanpspbkeHueM 0-
3 10 B
3 0.20 MA CurHaJi 3ajlaHus nojlaeTcs TokoM ynpanJieHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus N0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
BHEL CurHan 3aZj@Husl MOJAETCS BHELIHUM IepeMeHHbBIM
5 ' Pe3uCTOpOM. PekomeHiyeMoe 3HauyeHUe
pe3ucTop
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpefensieT NOBeJEHUE PeryJiITOpa MOC/€e MPONAKU HANPSHKEHUST CUJIOBOM CETH WJIU
BCIIOMOTaTeJIbHOTO HaNpshKeHus B pexkuMe “PadoTa”
3HayeHHe Hagnuch [TosicHeHUe
Ecnv mpoBan HanpspkeHUs JIWJICS MeHee 2 CeK —
BBIXOJIHOE HAIpsXKEHWE CKAavyKOM BO3BpallaeTcs Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciv mpoBasn HanpsbkeHus JJiuica 6Gojiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciyv mpoBan HanpspkeHUs JUIMJICS MeHee 2 CeK —
BBIXOJIHOE HAIpsHXKEHHE CKAavyKOM BO3BpallaeTcs Ha
NpeXHUH ypOBEHb.

1 oTkJwo4deHo | Eciu mpoBan HanpspkeHus Ajauicad GoJsiee 2 CeK -
aBTOMAaTHYECKUH I[epe3anyck He MPOUCXOAUT; YTOObI
nepedTu B pexxuMm ‘PaboTa” HYXHO MMOJaTh KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejenisieT ycaoBUe cpabaTbiBaHus 1-ro NporpaMMHUpPyeMoro peJie
3HavyeHHe Hagnuce IlosicHeHuUe
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHaJ CpabaTpiBaHMe peJsie MPOUCXOAUT TMpPU Mepexoje B
F4 1-e pesie 'OTOB pexxuM “'oToBHOCTB”
) CUTHaJ CpabaTbeiBaHMe peJie MPOUCXOJUT TpPU TMepexojie B
PABOTA pexxuM “Pabora”
3 CUTHaJ CpabaTpiBaHMe peJsie MPOUCXOJUT TpPU Mepexojie B
ABAPHA pexuM “ABapus”
OnpejiesisieT yca0BYe cpabaThIBaHUS 2-TO IPOrPaMMHUPYEMOTO peJie
3HayeHHe Hagnucob [TosicHeHuMe
F5 2-e peJsie 0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHaJ CpabaTpiBaHMe peJsie MPOUCXOAUT TpPU Mepexojie 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 ycja0BHe cpabaThlBaHUS 3-T'0 IPOTPAaMMUPYEMOrO peJsie
3HayeHHe Hagnucob [TosicHeHue
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAJ CpabaTpiBaHMe peJsie MPOUCXOAUT TpPU Mepexojie B
F6 3-e peJsie '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 MeTO/| pETYJIUPOBAHUS BbIXOJHOT0 HANIPSI?KEHUSI
3HayeHHe Hagnucoh [TosicHeHuMe
F7 MEeTO/, per. > =
0 ¢$a3oBbIi ®a30BbIli MeTO/| peryIMpOBaHus
1 np.nepuof, | MeTon pery/npoBaHUsl IPONYCKOM NEPUOJOB
3ajiaeTca XapaKTep Harpy3Ky — akTUBHasl UJIM aKTUBHO-UHAYKTHUBHAS.
3HayeHHe Hagnuch [TosicHeHuUe
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 $pa3oBoM ymnpaBiaeHHHU(
F7=0) wu pana Harpysk, IOJAKJIOUYEHHOHW uepes
TpaHchopMaTop, NpHU yOpaBJeHUH  MPOMYyCKOM
nepuogos( F7=1)

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

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

BpeMH I[JTaBHOT'O0 BbIXOJla HAINIPAMXEHHA Ha 3aﬂaHHbIﬁ YPOBEHB. I[[I/IEII'IEBIBOH 3HAYEeHU U

F11 IJIaBH. Y CK
y ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
BpeMms Nn/1aBHOTO CHMXKEHMs HalpsKeHUs [0 MHUHUMa/IbBHOIO 3HadyeHMd. /lMamasoH
F12 IIJIABH. BBIKJIL. o
3HayeHUM PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OnpefenseT 3aKOH MU3MeHEHUs] BBIXOJHbIX HAMpsH>KEHUS U MOLIHOCTU B 3aBUCUMOCTHU
OT yIpaBJisoLlero cUrHaja(npyu ycaoBUH, YTO HaNpsKeHHe CeTH CUHYCOWJAJIBHO, a
Harpyska JIMHelHa)
3HavyeHue Hagnuch ITosicHeHue
F14 | per. BenuuuHa
0 U BrixofHOe Halpsi:keHHe TMpsMO HIPONOPLUOHAIBHO
CUTHaJly yIpaBJieHUs
1 p BeixoAHas MOLHOCTD IPSIMO NPONOPLHAOHAIBHO CUTHATY
yIpaBJieHUs
MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F15 | HmwxH.Ipegen 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F16. JuckpetrHocts 0,5%
MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
F16 Bepx. Ipeje 0 0
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F15. JuckpetHocTb 0,5%
YnpaBseHne TOKOM Harpy3kd. OyHKLMA BKJAKOYaeT WM OTKIKYAaeT pPeXUM
OTpaHHYeHHs TOKA WU CTabUJIM3allMK TOKa.
3HayeHHe Hagnucob [TosicHeHue
F17 yIp. TOKOM 0 OTKI PexxuMbl OrpaHUYeHUs WM CTabWIM3alUM  TOKa
' OTKJIIOYEHBI
1 orpaHuyeHue | BKJIIOUEH pexuM OorpaHUYeHHUs TOKa
2 cTabuusauus | BkiatoyeH pexxyuM cTabuau3aluu ToKa
F21 1. mpesen 1 OnpefenseT MUHMMaJlbHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3aLuu TOKa.
- 11P 3HavyeHHe QYHKIMHY He MOXKET IPEBbICUTh 3HaYeHHe PYHKIUH F22
F22 B. npegeJ | OnpepenseT MakCMMaJIbHOe 3HAYE€HHe TOKA B HArpy3Ke B peXXMMe OTPaHHYeHHs TOKa
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WJIA CTabUJIM3alMU TOoKa. 3HaYyeHUe QYHKIMU He MOXKET NPEBbICUTbh HOMUHAJbHBIN
TOK PETyJATOpa U HE MOXET ObITh MeHblIe 3HaueHus1 yHKiuu F21

®yukuuu F26-F28 nelicTBYIOT IpU peryJMpoBaHUusA METO0M nponycka nepuogoB( pynknus F7=1)

OnpepnensieT BpeMsl OHOTO [[MKJIA peryInupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU OoT 1

F26 HKJIL per.
I p 1o 10 cek c marom 1 cek
MuHMMaJIbHOE 3HAaUYeHHe CUTHaJja 3ajJaHus B %. /luana3zoH 3HayeHU pyHKuuu ot 0%
F27 | HwxH.penesn o o
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHkuuu F28. luckpetnocts 0,5%
MaxkcuMasibHOe 3HaueHue curHasa 3afadus B %. /luanasoH 3HaueHuil GyHkuuu ot 0%
F28 Bepx.npejes

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

dyukuuu F31-F88 geiicTBYOT npu pa3je/ibHOM ynpasjieHuu ¢paszamu( pyHknusa F0=1)

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

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

F31

1. myck A

BpeMsa muiaBHOro BbIXOJj@a HalpsKeHUs HA 3aZlaHHbIM ypoBeHb. /lMana3oH 3Ha4YeHUH
¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F32

ILI. BBIKJI. GA

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

F34

per. Besqind. GpA

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

3HavyeHue Hagnuch ITosicHeHue

BbixogHOE HampsokeHHe NPSAMO
CUTHAJIy yIpaBJIeHus

0 U MpOoNIOpHoHOHAJIbBHO

BbIX0o/iHast MOIIHOCTb NPSIMO MPOMOPLMOHAIBHO CUTHATY
ynpaBJIeHUsI

1 P

F35

H. ipegena GA

MuHMMasbHOE 3HaYeHHe CUTHaJA 3aJaHus B %. /luanasoH 3HavyeHud oyHKnuu ot 0%
710 100%, HO He 6oJiee 3HAUYeHUs yHKIUK F36. luckpetrHocTh 0,5%

F36

B. ipejsien A

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

F37

ynp. TokoM A

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

3HavyeHUe Hagnuceh IlosicHeHue

PexxuMbl OTpaHUYEHHAd  HJHU CTa6I/IJII/IBaL[I/II/I TOKa

OTKJIIOYE€HBbI

0 OTKJL

1 OI'paHHUYECHHE BrutoueH PEXHM OTPAaHHUYIEHHUA TOKA

2 cTabuimn3anus | BKiaodyeH pe)XXuM cTaOU/IN3alliy TOKA

F41

H. ipejen [ A

OnpepesnsieT MUHMMaJIbHOE 3HAaY€HMe TOKA B Harpy3Ke B peXMMe CTabU/IM3al MU TOKa.
3HaueHUe QYHKIIMK He MOXKET NPEBbICUTh 3HaYeHUe PyHKIUU F42

F42

B. mpejen | pA

OnpejnesnsieT MaKCUMa/IbHOE 3HAaYeHUE TOKA B Harpy3ke B peXKMMe OTpaHUYEHUs TOKa
WM CTAabWIM3alMUA TOKA. 3HauyeHHe QYHKIHUU HE MOMKET MPEBbICUTb HOMHUHAJbHBIN
TOK PEryJATOpa M HE MOXET ObITh MeHblIe 3HaueHus1 yHKiuu F41

dynkuuu F46-F48 ne

VCTBYKOT NIPH peryJIMpoOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJIa peryJjiupoBaHusa A

OnpepnensieT BpeMsi OHOTO [[MKJIA peryinupoBaHus. /luanason 3Ha4eHU QyHKIUHU OT 1

F46 | muxn. per. A 10 10 cek c marom 1 cek
F47 | w.npesen dA MuHMMasbHOE 3HaYeHHe CUTHaJa 3aJaHus B %. /luanasoH 3HayeHud oyHKnuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 pyHkiuu F48. luckpetHocTs 0,5%
F48 B. pejien bA MakcuMasibHOe 3HaUYeHUe CMrHasla 3a/jaHus B %. /luana3oH 3HauyeHu#l ¢pyHkuuu ot 0%
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F47. JuckpetHocTb 0,5%
dyukuuu F51-F68 aelicTBUTEe/IbHBI AJI KaHaJIA peryJupoBaHus B

®yukuuu F51-F56 aeicTBYIOT Ipu ¢a30BOM MeToJe AJis KaHaJ1a peryjupoBanusa B( pyuknus F7=0)

F51

1. nyck ¢B

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

F52

ILJI. BBIKJI. OB

BPEMH I[JIABHOI'O CHUXEHHWA HalNpAXEHUA A0 MHHHUMAJIbBHOTO 3HAY€HHA. ,Z[I/IaHaBOH
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3HayeHud pyHkiuu ot 0 1o 25 cek c marom 0,1 cek

OnpezensieT 3aKOH U3MEHEHUsI BBIXOJHBIX HANPSKEHUS U MOLIHOCTH B 3aBUCHUMOCTHU
OT yNpaBJISIOILEr0 CUTHaJMA(MpU YCJIOBUM, YTO HANpPSXKeHHE CeTH CHHYCOWJAJIbHO, a
Harpyska JIMHelHa)

F54 | per. e, bB 3HaueHUe Hagnuchb [TosicHeHue
0 U BbIXo/lHOE HamNpsDKEHWE TMpPSMO MPONOPIMOHAIBHO
CUTHaJIy ynpaBJIeHUs
1 p BbIxo/iHas MOIHOCTb NPSAMO NMPONOPLMOHAIBHO CUTHATY
ynpaBJieHUsI
MuHMMasbHOEe 3HaYeHHe CUrHasa 3afaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F55 | H.npexen B
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHKuu F56. luckpetnocts 0,5%
F56 | B mpegen B MakcrMasnbHOe 3HaYeHue CurHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
Z0 100%, Ho He MeHee 3HaYeHUs yHkuuu F55. JuckpetrHocTb 0,5%
YnpaBJjieHHe TOKOM Harpy3kud. OYHKIUSA BKJIOYAeT WJIU OTKJIYAET PEXUM
OTpaHWYeHHs TOKA WU CTabUIM3alMU TOKa.
3HavyeHUe Hagnuce IlosicHeHue
F57 | ynp. Tokom ¢B 0 OTKIL PexxuMbl OTrpaHWMYeHHs WIH CTaOWJIHU3alUM  TOKa
OTKJIIOYEHBDI
1 orpaHuyeHue | BkJIloueH peXUM OrpaHUYEHUs] TOKA
2 cTabuiusanus | BkaoyeH peXuM cTabUIN3alluy TOKa
F61 | nnpenenldB OnpefensieT MUHMMaJIbHOE 3HAaY€HUE TOKA B Harpy3Ke B peXUMe CTabUIM3aluu TOKa.
3HaveHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue GpyHKunu F62
OmnpejenisieT MakCUMa/JIbHOE 3HaYeHHUE TOKAa B Harpy3Ke B peXKMMe OrpaHHU4YeHHUs TOKa
F62 | B.npenenl dB | uau crabunuszanuu Toka. 3HaueHUe QYHKIMU HE MOXET MPEeBbICUTbh HOMHUHAJbHbBIN

TOK PETyJATOpPa M HE MOXKET ObITh MeHblIe 3HaueHus1 QyHKiuu F61

dynkuuu F66-F68 ne

WCTBYIOT IPH pery/JIMPOBAHUA METOA0M NMponycka nepuogoB( yHknus F7=1) gas
KaHaJia peryJimpoBaHusi B

OnpepesnsieT BpeMsi OZJHOTO LIMKJIA PETyJIMpOBaHUs. /luana3oH 3HaueHU GyHKIMUH OT 1

F66 WKJIL per. B
I per. ¢ 10 10 cek c marom 1 cek
MuHMMasbHOE 3HaYeHHe CUTHaJa 3aJaHus B %. /luanazoH 3HavyeHud oyHKnuu ot 0%
F67 | H.upenmen B 0 o
Z10 100%, Ho He 6oJiee 3HaYeHus1 yHKuuH F68. luckpetHocts 0,5%
MakcrMasibHOe 3HauYeHHe CMrHajia 3afanud B %. /luanasoH 3HayeHuil pyHkuuu ot 0%
F68 | B.mpenen B A A ynxn

710 100%, Ho He MeHee 3HaueHus GyHKIMU F67. [luckpetHoctb 0,5%

dyuknuu F71-F88 peiicTBUTE /ILHBI AJ1 KaHaJ1a peryaupoBanus C

®yukuuu F71-F76 aeiicTBy10T pu $a3oBoOM MeToJe AJisl KaHas1a peryjupoBanusa C( pynkuusa F7=0)

F71

1. myck ¢C

BpeMsa muiaBHOro BbIXOJj@a HalpsKeHUs Ha 3a/laHHbIM ypoBeHb. /lMana3oH 3HaYeHUH
¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F72

1. BBIKJIL. $C

BpeMsi IJIaBHOTO CHWXKEHUSI HANpsDKEHUs [0 MUHUMAJbHOrO 3HaueHUs. /lhama3oH
3HayeHud PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F74

per. Besaud. ¢C

OnpepesnsieT 3aKOH U3MEHEHUS BBIXOJHBIX HANPSXKEHUA U MOLIHOCTH B 3aBUCHUMOCTH
OT yNpaBJISIOILEr0 CUTHaJMA(MPU YCJIOBUM, YTO HANpPsSXKeHHE CeTH CHHYCOWJAJbHO, a
Harpyska JIMHelHa)

3HaueHHe Hagnuchb ITosicHeHue

BeixoiHOe HaNpspKeHWe MPSIMO
CUTHaJy yIpaBJEHHUs

0 U MpOoNIOpIHOHAJIbBHO

BbIX0o/iHast MOIIHOCTb NPSIMO MPOMOPLMOHAIBHO CUTHATY
ynpaBJieHUsI

1 P

F75

H. ipezes ¢C

MuyHMMa/bHOE 3HaUYeHUE CUTHaJA 33/iaHus B %. [luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, HO He 6oJiee 3HaUYeHUsA yHKIUK F76. luckpetrHocTh 0,5%

F76

B. mpegea ¢C

MakcrMasnbHOe 3HaYeHue CurHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
710 100%, Ho He MeHee 3HaueHus GyHKIMU F75. JluckpetHoctb 0,5%

F77

yIp. TokoM I

bC

YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BK/IlOHYaeT HJIM OTKJ/II0YAdeT pPEeXHUuM
OT'PaHHUY€HHA TOKA NJIN CTa6I/IJII/ISaLII/II/I TOKA.

3HadeHUe | Hapnuce | [losgcHenue
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0 OTKIL PexxuMbl OTpaHWUYEHUs] WM CTaOWJM3AIMU  TOKa
OTKJIIOYEHBI

1 orpaHuyeHue | BKJIIOYeH peXuM orpaHUYeHHsT TOKa

2 cTabuimn3anus | BkiaoyeH pe)XXUM CTaOUJ/IM3allMy TOKA

Onpe,qumeT MWHHUMAJIbHOE 3HAa4Y€HHE TOKa B HAIrpy3Ke B peKuMe CTa6I/IJII/IBaU,I/II/I TOKa.

F81 | H.npegenl ¢C
el ¢ 3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIuU F82
OnpegensgeT MakCMMa/lbHOe 3HaYeHUe TOKA B HAarpy3kKe B pe)XMMe OTpaHUYeHUs TOKa
F82 | B.mpegenl $C | mau crabuausanuu Toka. 3HayeHHe QYHKIMM He MOXKeT NPEeBBICUTb HOMHHA/IbHBIN

TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuu F81

dynkuuu F86-F88 ne

VCTBYKOT NIPH peryJIMpoOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJia peryJMpoBaHus C

OnpepnensieT BpeMsi OHOTO I[MKJIA pery/JupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU oT 1

F86 | uukr. per. ¢C 10 10 cek c marom 1 cek
F87 | . mpegen bC MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHus1 yHkiuu F88. luckpetrHocTs 0,5%
F88 | . mpesen ¢C MakcuMasnibHOe 3HaUYeHHe cUTrHasia 33/1aHus B %. /luana3oH 3HaueHu pyHkunu ot 0%
Z0 100%, Ho He MeHee 3HaYeHUs yHkuuu F87. JuckpetrHocTb 0,5%
@OyHKIMS BKAKYAET WIM OTKJIOYaeT TECTHUPOBAaHHE HA HaJW4Yde Harpy3kd u
BHYTpeHHee KOPOTKOE 3aMbIKaHHE TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHUe Hapnuch [TosicHeHue
Harp 0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJIIOYEHa | 3aluTa OTKJIYeHa
QOyHKIUSA BKJIKYAET WKW OTKIKYAeT KOHTPOJIb OTCYTCTBUS WM “cavnaHus paz”
F92 | KoHTpob das 3HayeHHe Hagnuchb [TosicHeHue
0 BKJIDYEHA 3amuTa BKJIKYEHA
1 OTKJIIOYEHa | 3amuTa OTKJKYeHa
@DyHKIMS BKJIOYAET WM OTKJIKYAEeT 3al[UTY OT HECUMMETPUH TOKOB Harpy3Ku
3HavyeHUe Hagnuceh IlosicHeHue
0 15% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
F93 3auura 1 25% 3auuTa cpabaThIBAaET NMPU HECUMMETPHUU TOKOB Ha 25%
HECHM. 2 35% 3auuTa cpabaThIBAaET NMPU HECUMMETPHUHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPU HECUMMETPHU TOKOB Ha 50%
4 OTKJIIOYEHa | 3amuTa OTKJKYeHa
3anuch B IaMsATh 3aBOACKUX HACTPOeK( 3HAYEHHH 10 YMOJIYaHUIO)
3HaueHUe Hagnuchb [TosicHeHue
0 et 3HaueHUs BCeX NPOrpaMMHUpPyeMbIXx (PYHKIUHA He
M3MeHseTCs
Bce  mporpammupyeMmble  GYHKIMA  NPUHAMAKT
3aBOJICKME 3HAaYeHUA. ITH 3HAYEHUS PABHBI:
OyHKLIMA 3aBojcKoe OyHKLIMA 3aBojcKoe
3HaueHHe 3HaueHHe
FO 0 F46 5 cek
F98 | 3aBopg. HacTp. F1 0 F47 0%
F2 1 F48 100%
1 Ad F3 0 F51 5 cek
F4 1 F52 3 cex
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 IHOM
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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 [HoM
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 JHCIJIee

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

Pexxum OTobpakaeMble lTaHHbIE

1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesnnuuHa 3ajawoliero curHajaa, Hanpumep, Us=25%,
P3=45%, I3 = 66 A.
1-a crpoka Kog GyHKIMU U ee cOKpallleHHOe Ha3BaHUe, HallpuMep,
[IporpamMmmupoBaHue | F2 - curnan ynp.

2-51 CTpOKa 3Ha4YeHHe QPYHKILHMH U KpaTKoe NOosiCHEHUe
1-g cTpoka BesimumHa 3a/jal011ero CUrHazua
2-9 ctpoka BesununHa TokoB mo ¢asam A, B, C u TeMmnepatypa
paauaTopa, HanpuMep, [a=45 A, 1b=47 A, Ic =46 A, Tp=38 C.
OTo6pakaeMble Ha AUCIJIEe MapaMeTpbl MEPUOAUYECKH MEHSIOTCH.

Pa6oTa UTo6bl mNpoCMAaTpuUBaTh TOJBKO OJWH BbIOpPAaHHBIM MapaMeTp,
HanpuMep, Tp, Hy»kHO HakaTb KHomky “®”. IIpu 3ToM B mpaBoM
BEPXHEM YIJy MNOSABUTCHI Hajnuch ~@®”, 4yTo o3HayaeT ¢UKCALUIO
TeKyllero napamerpa. I[lpu 3aToM Ha aucniee 6yZeT oTo6pa)kaTbCs
TOJIbKO BbIOpaHHbIM mapaMeTp. YT0O6bl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHue

9. Bo3MoXKHEBIE HEHUCIIPAaBHOCTH U CIIOCOOBbI X YCTpaHEHUA

Bo3Mo>xHble HEUCIPAaBHOCTH U CIIOCOOBI UX YCTPaHEHUS NIpUBeZeHbl B TabvLe 9.1

Tab6smua 9.1 Bo3aMoXXHble HEMCIPABHOCTH U CIOCOOBI X YCTPAHEHUS]

Hapanuce Ha IlosscHeHnue
N Omu6kKu A
WHAUKATOpEe
Harpyska He oJK/104eHa UJIM KOPOTKOE 3aMblKaHHWe BHYTPU TUPHUCTOPA.
Bo3Mo)kHadg NIpU4MvHa JencTBusa
HeT HarpysKH WUiu
Om1l K3 TrbrcTonal Harpyska He mnojk/wo4eHa WM | Y6eauTbcs B [PpaBUJILHOM
P pa: NOJKJ/4YeHa HEBEPHO NOJKJ/IYEHUHU HAarpy3KHU
HapymeHnne KOHTaKTa [IpoBepuUTh KOHTaKTHbIE
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COeAHEHHA; IPH H806X0,QI/IMOCTI/I
KOHTAaKTHbIE IMOBEPXHOCTHU
3a4YUCTHUTb, BUHTOBbLIE COE€JHUHEHHUA
MNOATAHYTb

O6pbIB MPOBOJOB, 0OPHIB BHYTPHU
Harpysku

[IpoBEpPHUTH 1[€JIOCTHOCTb MPOBOJIOB
Y Harpy3KH NyTeM “NPO3BOHKH”

KopoTkoe
THUpHUCTOPA

3dMbIKaHHWE€ BHYTPH

“Ilpo3BOHUTL”  THPUCTOP  MpH
OTKJIIOYEHHOM HaNpsKeHUH CeTH.
Ecnu  Tupucrop “3BoHuTCH’ -
YCTPOWCTBO HEUCIIPABHO

BHYTpeHHsIs1 HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

YCcTpOHCTBO He OOHAPYKUBAET HANIPSKEHHUE CETH

Bo3Mo:KHasg npUuIvHaA JeucTBUsA
HanpsikeHue Ha peryasaTop He | YoeqUThCs B NOJKJII0OUeHU U
MOJIaHO HalpsKeHHUd, MpaBUJIBHOCTH
N MOJIKJII0YEHUS
Om?2 HeT CUJIOBOU ceTH! > >
He BkiloyeH aBTOMaTH4YecKuid | BkaouuTth aBTOMaTHUYECKUU
BBIKJIIOUATEJIb BBIKJIIOUATEJIb
C/MIIKOM HU3KO0e HamlpshKeHue Y6enuThcs, 4TO Hanpsi>KeHUe B CETH
6osibiie 190 B
BHyTpeHHSS HEMCIPaBHOCTh OTnpaBUTh B pEMOHT
Bo BpeMsi paboThl 6bL1 3adUKCHPOBAH NMPOBaJ HANPSKEHUsS MUTAHUS
CUCTEMbl  yNOpaBJieHWs] WM  MpPOBaJ  CUIOBOTO  HaMpsKeHHUs
JUINTENbHOCTBIO Gosiee 2-X ceKyH/,. JlasbHellllee NOBeeHUE PeryasiTopa
Ow3 Hannpp;;:;l:“ﬂ' omnpefenserca 3HaueHneM o¢yHkuuu F3. Ecim F3=0, To ycTpolicTBO
' aBTOMaTU4YecKu mnepeiiier B pexum “loToBHOCTR”; ecan F3=1, To
peryjsaTop BoHAeT B pexuM ‘[0TOBHOCTh” mocjae MOJaud KOMaHJbI
“Cton”
TeMnepaTypa oxJaxarouiero paguaropa gocrura 80 C.
Bo3Mo:xHasg npuIvHaA JeucTBUsA
HeucnpagseH BEHTUJATOP | Y6eauThca B HCIIPaBHOCTH
OXJIKAEHUS BEHTUWJISITOpA
3acopeHbl BEHTUNALMOHHBIE | [IpouucTUTh BEHTUJISILUOHHbIE
Owd neperpes! YKaJIl03U »KaJIl031 OT MbLJIM U Mycopa
PerynsTop pasmelleH B IUJIOXO | YOeqUTbCs, 4YTO  TeMIlepaTypa
BEHTWIHMPYEMOM WM KApPKOM | OKpY>Kalollero BO3/1yXa He
MecTe npeBbimaer 40 C. YCTaHOBUTH
peryadaTtop B  Apyroe  MecToO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCNIPABHOCTh OTnpaBUTh B PEMOHT
Harpyska He mnoAk/a4eHa WK | Y6eAUTbCS B IPABUJIbHOM
MOJIKJIIDYeHAa HEBEPHO MOJKJIYEHUN Harpy3KHU
HapyireHnne KoHTakKTa [IpoBepUTH KOHTAKTHBIE
coeJIUHeHUs ; TPpU HE0OXOAUMOCTHU
KOHTAaKTHbIE IOBEPXHOCTHU
3a4YUCTUTh, BUHTOBBIE COeJUHEHUS
ow6 HeCUMMeTpHUd NOATAHYTDH
TOKOB! O6pbIB MPOBOJOB, 06pbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBOJIOB

Harpy3kKu

Y Harpy3KH NyTeM “NPO3BOHKH”

CunbHBIA JucbasnaHc
CONPOTHBJIEHUH HAarpy3kKu

[ToMmepUThL CONPOTUBJIEHUS
Harpy3ox

CunbHbI¥ gucbasaHc a3

OTKJIIOUHUTD 3alUTy

BHyTpeHHss1 HEUCIIPAaBHOCTD

OTKJIIOUUTD 3alllUTy UJIH
OTIPABUTDb B PEMOHT
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KopoTkoe 3aMbikaHHWe Ha BBIXO/ie
perysasitTopa

[Ip03BOHUTH BBIXO/| peryisTopa Ha
Ha/Inure Mex$pa3HOro KOpOTKOIro
3aMbIKaHHA U 3aMbIKaHUA Ha
3eMJII0

ow?7 KopoTkoe CiumkoM 6GoJibliMe MYCKOBbIE | YBeJWYbTe BpeMs MJIaBHOTO NyCKa,
3aMblKaHUe! TOKH YMEHBIINTE BBIXOJHOE
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C6o#t HacTpoek cpabaThiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHsisl HEUCIIPABHOCTb OTnpaBUTb B PEMOHT
3HadyeHue TOKa HarpyskH | YMeHBbIIUTb BBIXOJAHOE
IpeBbllIaeT HOMHHAJIBHBIA TOK | HapsHKeHHUE PeryJsaTopa;
ow10 Meperpyaka perysasTopa B TeyeHUe | BKJIIOYUTDb PeXKHUM OTpaHUYeHUs

AJUTEJIbHOI'O BpEMEHH

TOKA; YBEJIUUYUTH COMPOTUBJIEHHE
Harpy3kKu

BHYTpeHHsIsl HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

HeT omn60ok

PeryssiTop He BocnpHHHUMaeT KoMaHAay “Pa6ota”

Bo3MoxHasg npu4yvHa

JeiicTBusa

Komanga “PaboTa” He mocTymaer
Ha peryJsaTop

[IpoBepUTH MOCTYIJIEHUE KOMaH/bI
pab6oTa Ha KOHTAKTaX KJeMMHHKa
ynpaBJleHUs; ybeauThCA B
HCIIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3amporpaMMHpOBaHa
éyuknusa F1 - BbeIGop cmoco6a
M0/Ia4Y1 KOMaH/bl

[IpocMoTpeTh 3HaueHUe OGYHKLUU
F1; npyu Heo6X0AMMOCTH U3MEHUTb
ee 3HaYeHHe.

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omu60ok

3HayeHUe CUrHaJja 3aJldaHUA HE U3BMEHAETCA UJIHU PABHO 0%

Bo3Mo:KHasg npuIvHaA JeucTBUsA
HewncnpaBHOCTB nenei | [IpoBeputs 11eJIOCTHOCTb "
yOpaBJeHUs1 WJIM HX HeBepHoe | MPaBUJIbHOCTb NO/AK/II0YeHUS

MNOAKJIIOYEHHE

1eney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3HAa4YeHHE
dyuknuu F2 - BbIGOp HMCTOYHHKA
3a/1aI01IIero CUrHasIa

[IpocMoTpeTh 3HaueHUe OGYHKLHU
F2; npu Heo6X0AMMOCTH U3MEHUTb
ee 3Ha4YeHHe.

HeI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOTO IMOTEHIUOMETPa,
BHYTPEHHAA HEHCIIPABHOCTb

OTnpaBUTb B PEMOHT

HeT omin60ok

PeryssiTop mnepexoguT B PEXUM

“PaboTa”, cHUrHaJ yIhpaBJeHUs

MPpUCYTCTBYET U HM3MEHAETCA, HAarpy3ka IOJAKJ/IIDY€Hd, HO Ha BbIXOJe

HallpAXXEHHUA HET

Bo3MoxkKHas NpUIYHvHa

JencTBusa

HewncnpaBHBI THPUCTOPEI

[IpoBepuUTH
THPUCTOPOB

HCIIPABHOCTDb

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omn60ok

[Ipu paboTe peryJisgiTopa BbikJw4aeTcs aToMaT QF1

Bo3MoxkKHas NpUIYHvHa

JencTBus

CJIMIIKOM GO0JIbIIOHN TOK Harpy3KH

Y6eauTech, 4YTO TOK HArpysku He
NpeBbILIIAET HOMHHAJIBHBIA  TOK
JIAHHOU MOJIeJId PETYJAATOpPa.

CiuiikoM 60JIbIION MyCKOBOW TOK
Harpysku

Ecan BO3HHKAKOT OoJIbIIIHE
IMyCKOBbI€ TOKH, YBEJIHWNYbTE BpeMA
IJIaBHOT O IMyCKa, YMEHbIUINTE
Ha4daJIbHO€ 3aJdaHHE BBIXOAHOTO
HallpA>XeHHA
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KOpOTKOG 3dMbIKaHHE€ Ha BbIX0/ €

“IIpo3BoHUTE” BBIXOJ, PETYASITOpA

HEI/ICHpaBHOCTb dBTOMATa

3aMeHUTb aBTOMAT

Haxkata  kHomka  “ABapuiiHoe
OTKJIloYeHue”

OTxaTb KHOTIKY "ABapuiiHOe
OTKJIloYeHue”

HeT omin6ok

Ha HHAWKATOpE HET HaﬂHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoxHasg npu4yvHa

JeiicTBusa

He mozaHo BcmoMoraTesbHOeE
nutanue 220 B

BxirounTh aBTOMaT QF2,
MpPOBEPUTh HaJW4YMhe HanpsKeHUs
220 B Ha koHTakTax aBToMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
OTKJIIOYeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy paboTe peryaaTop TMepPUOAUYECKH “3aBHUcaeT’, AaHHble Ha
HWHJUKAaTOpe OOHOBJISAIOTCA HECBOEBPEMEHHO, KOMaHbl yIpaBJEeHHSs
BOCHPUHUMAIOTCS C 3a1103/JAHUEM UJIM HEBEPHO

Bo3mo)kHada NIpyU4YvHa JencTBusa
BcnomoraTtesibHOe nuTtaHue | [IpoBepbTe ocuusnorpadom
COZIEPXKUT MHOTO noMex; | HaIM4YMe I[OMeX MW TMpPOBajJOB B
MepuoIUYECKH B HEM BO3HHUKAIOT | BCIIOMOTATEJIbHOM HanpsiKEHUU.
MpOBaJIbI HanpsikeHusd | [logaTe BcmoMoraTesibHOe MUTaHUE
BCJIEJICTBUE BKJIIOYEHUS JAPYroro | OT APYro JUHUHU
o6opyaoBaHus(

3JIEKTPOJIBUTATEJIEH, CBapOYHbIX
anmnapaToB)

BHYTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipy nopjade HampspKeHMS Ha pPeryJsAiTOp Ha Harpyske NPUCYTCTBYeT
Hanpsi>KeHHUe, X0Tsl KoMaH/ia “PaboTa” He MoJlaHa, PeTryJsSTOp HAaXOIUTCS

B pexkuMe “I'oToBHOCTB”

Bo3MoxkHas NpUIYHvHa

JencTBusa

KopoTkoe 3aMblkaHWE BHYTpPH
TUpHUCTOPA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe MOJIKJIIOYEHUE
Harpy3Ku

y6e,ﬂI/ITCH B IPaBUJIbBHOCTH
IMOAKJIDYEHHUA HATPY3KH

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4YecKoe 06C/ayKUBAHUE

10.1 TexHuueckoe OOC/IY>KMBaHUE peryJsiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
1IeCTb MecsLleB U BKJIIOYaeT B Ceb:

A)
B)
B)
r)
)

11,
A)
B)
B)
r)

KOHTPOJIb KpellJIeHUs peryasTopa
KOHTPOJIb 3JIEKTPUYECKUX COeJUHEHUH, TOATKKA BUHTOBBIX CO€JIUHEeHHUM.
yAaJieHue NbLIU U TPS3U;

KOHTPOJIb UCTIPABHOCTU BEHTUJISITOPOB;
KOHTPOJIb TEMIIEPATYPHOI'0 PEeKUMA peryasiTopa.

11 MapkupoBKa peryjsaropa

1 Ha kaxbli1 peryyiiTop HaHOCSATCA:

Ha3BaHUE PeryasTopa;

0603HaYeHHe NMTAIOIEero HaNpsXKeH!s U YacTOThI;
noTpebJisieMasi MOIHOCTb;

CTeNeHb 3alUThl KOPIYyCa;
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/1) 3aBoZicKOU HOMED;
E) rog usrotossieHus.
12 YnakoBKa 6/10Ka

12.1 YnakoBKa peryJiiTopa Npou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ IePEeBAHHBIHN SILUK.
13 TpaHcnopTHpOBaHUe U XpaHeHUEe

13.1 PerysnsaTop XpaHUTb B 3aKpbIThIX MOMEIEHUSAX B KapTOHHBIX KOpPOOKaxX WJIU
JlepeBAHHBIX AIIMKaX PH CAeAYIOLUX YCI0BUAX:

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

B) oTHOCHTe/IbHAA BJIAXXHOCTb Bo3/yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3yx B noMeleHUU He JOJDKEeH COZAepkaThb NbLIM, TapOB KUC/IOT U ILesoYel, a TakxKe
ra3os, BbI3bIBAIOILUX KOPPO3HIO.

13.2 PerysnsiTop B ynmakoBKe TPaHCIOPTUPOBATb NMpHU TeMmiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIQXKHOCTHU Bo3Ayxa He 6oJsiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHE [OINyCKaeTCd BCEMU BHUJAMU 3aKpPbITOTO TpPaHCIOpPTA.
TpaHcnopTupoBaHWe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOJUTBCA B OTAllJIMBAaeMbIX

repMeTH3UPOBAHHBIX OTCEKAX.

14 KoMI/IeKTHOCTb

TPM-3-P-H-A.o ot 1wT
PYKOBO/ZCTBO MO 3KCIIYATALIAM .eeevvvereeeernressaeeeneseneeeas 1wt
| =60 1 (0] oy PSP 1 wr
30 0 01 0 RSP RRPR 1 wr

15 lF'apaHTHUIiHBIE 06513aTE/ILCTBA

15.1 TapaHTUHHBIN CPOK IKCIJIyaTaluu 12 MecsleB CO AHS NPOJAaXKH, MPU COOJIIOAEeHUU
M0J1Ib30BaTeEJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTaXa.

15.2 B ciyyae BbIXOJ|a peryJjsTopa M3 CTpPOsSi B TeueHHEe TapaHTUHHOrO CpoKa MNpH
COGJIIOZIEHUN T0JIb30BaTe/eM YCJOBUM 3KCIUIyaTalldM, TPAHCIOPTUPOBAHUS, XpaHEHUS U
MOHTaKa U3TOTOBUTEJIb 00513yeTCsl OCYLeCTBUTD €ro 6eClIaTHbIA PEMOHT UJIA 3aMEHY.

15.3 T'apaHTUlHbIE 06513aTe/IbCTBA U3TOTOBUTEJIS HE e CTBYIOT:

e [Ipu MexaHHYEeCKUX U UHBIX OBPEXKEHUSAX YCTPOUCTBA 110 BUHE OTPEOUTEIS.

e Ha npepoxpanuresu.

e B ciayyae peMOHTa M KOMILIEKTAallUM NOTpPeOUTE/eM YCTPONUCTBA CaMOCTOSITEJNbLHO U Y
CTOPOHHUX OpraHU3aL Uil 6e3 coriacoBaHHUs C U3rOTOBUTEJIEM.

e B cnyyae usmMeHeHUs KOHCTPYKLUMH YCTPOUCTBA.

e Ha obGopynoBaHUe WU €r0 KOMILJIEKTYIOIIME, KOTOPbIE 3KCIIYaTUPOBAJIUCh IPU HapYILEHUH
KayecTBa W MoLHOCTU 3Hepruu corsacHo TI'OCT 13109-97 Ha ajieKTpocHabGXKeHUe, B
aBapUUHBIX YCJOBHUSAX, MCIOBITAJU yJapbl MOJIHHAM, NMOXap WA Jpyrue 3KCTpeMaJibHble
yCJIOBHSL.

15.4 PeMOHT M CepBHUC, B TOM 4YHCJe TapaHTUHHbIA OCYLIECTBJASETCS Ha NpeANpUATHU
WU3TOTOBUTEJIS.

15.5 B ciayyae HE06XOAMMOCTH FrapaHTUMHOIO U NOCTTapaHTUHUHOI0 PEMOHTA MPOAYKLUH
MO>KHO 06PaTUThCA 10 aJipecy, YKka3aHHOMY caiiTe KOMIIaHUU: www.zvezda-el.ru
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS

TPM-3-P-H-A
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Pucynok Al Cxema no/iK/il04YeHHs HAarpy3Ku — “3Be3/a” ¢ paboyeil HEUTpasbio.
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IIpunoxxenue b 'abapuTHbIE U IPHCOeJUHUTE/IbHBIE Pa3MepPbl
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Ta6siuna b1 F'abapuTHbIE U IPUCOeUHUTENbHbIE pa3MePbl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr

TPM-3-P-H-A-40 360 | 390 | 414 | 560 | 525 | 174 | Boatbsl M8 16

TPM-3-P-H-A-80 360 | 390 | 414 | 560 | 525 | 174 | Boatbsl M8 18
TPM-3-P-H-A-125 480 | 516 | 546 | 720 | 680 | 194 | BoaTsel M10 25
TPM-3-P-H-A-160 480 | 516 | 546 | 720 | 680 | 194 | boaTet M10 27
TPM-3-P-H-A-200 560 | 602 | 638 | 840 | 790 | 194 | Boatel M12 35
TPM-3-P-H-A-250 560 | 602 | 638 | 840 | 790 | 194 | Boatbt M12 38
TPM-3-P-H-A-315 760 | 802 | 838 | 1000 | 950 | 222 | Boatbt M12 43
TPM-3-P-H-A-400 760 | 802 | 838 | 1000 | 950 | 222 | Boatbt M12 55
TPM-3-P-H-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 63
TPM-3-P-H-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTet M12 68
TPM-3-P-H-A-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 76
TPM-3-P-H-A-1000 HanosibHbil mkad 1600x800x400 120
TPM-3-P-H-A-1250 HanousibHbi# mkad 1600x800x400 130
TPM-3-P-H-A-1600 HanosibHbil mkad 1800x800x400 140

* MOXeT ObITb U3TOoTOBJIEeH B IKady 1320x800x300 mMm [P31



