®denepanbHoe rocyaapcTBeHHoe OloaxeTHOe oGpa3oBaTernibHOE yupexaeHue
BbICLLEro o6pa3oBaHus
"BOmKCKUI rocygapcTBeHHbIN YHMBEPCUTET BOAHOro TpaHcnopTta"

PABOYAA MNMPOIrPAMMA ONCLUTMIINHBI

B5.1.2.005 TpeHaxxepHasa NOAroToBKa: TEXHUYECKOE NCNOJIb30OBaHMNE U 06CnyXXuBaHue
CAJ33C u ux anemeHTOB (TpeHaxep CyAOBOW 3MEKTPOCTaHLMMN)

Mpocunb JkcnnyaTtaums Cy4oBOro anekTpoobopyaoBaHNs 1 CPeacTs aBTOMAaTUKN
WHcTuTyT Mepmckun connman
OTfeneHve Bbicllero o6pasosaHns
CneuuanbHoOCTb 26.05.07 Okcnnyataumsi cyfoBoro anekTpoobopyaoBaHusi U CpeacTB aBTOMaTUKN

1. O6bem gucunnnuHbI U BUAbI y4e6HOM paboTbl

Bua y4e6HOM paboTLl Bcero yacoB/3a4yeTHbIX Kypcbli
eauHuy 6
JlabopaTtopHble paboTbl 23 Yachl 23
CPC 85 Yacebl 85
AndbdepeHumpoBaHHbIN 3a4eT 0 Yachl
2. MecTo aucumnnuHbl B cTpykType OO
Koa avcumnnuHbl HaumeHoBaHue 6noka TpyAOEMKOCTb AUCLIUMIIUHBI, 3.€.
Brok 1 OucunnnuHel (Moaynu) (SnekTuBHbIE AUCLMNIIUHBI
51.3.005.01.01 (mogynu)) 3
3. Pazgenbl aucuunnuHbl U BUAbI 3aHATUNA
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Paspen 1 ObLas xapakTepucTuka CyaoBbIX
TEXHWUYECKUX CPEACTB U CUCTEMaBTOMATUKN U
ynpaeneHusi. TexHnyeckoe ncnonb3oBaHue,
TexHu4Yeckoe obCnyxuBaHue, AnarHoCTUpoBaHne
1 PEMOHT CyA0BOro anekTpoobopynosaHus n
CpeacTB aBTOMAaTUKU. TexHU4eckoe
1cnosnb3oBaHue, TEXHUYeckoe obcnyxumBaHme,
ANarHoCTUpOBaHNe Y PEMOHT CUCTEM aBTOMaTUKN
1 W ynpaBneHus rmaBHoON ABuratenbHon yctaHoBkor | 0,5 Yacel 3,5 Yacebl 4 Yacebl
1 BCNOMOraTenbHbIMU MeXaHU3Mamu.
TexHu4Yeckoe UCronb3oBaHue, TeXHNYeckoe
obcnyxusaHue, ANarHOCTUPOBAHNE U PEMOHT
Cy[0BOro 3nekTpoobopyaoBaHUs 1 cpeacTs
aBTOMaTMKM Ha HanpsbkeHue cebiwe 1000B.
HabniogeHwve 3a akcnnyaTauuei anekTpu4eckux u
3MNEKTPOHHBIX CUCTEM, a TakKe cucTeM

ynpasneHus
2 Paznen 2 OcobeHHoCTH nycka reHepaTopHbIX 0.5Yacel | 3.5 Yacs! 4 Yach:
arperaTos.
3 Paspen 3 OcobeHHOCTU CUHXPOHM3aLMK 0.5 Yacs! 3.5 Yac! 4 Yach:
reHepaTopHbIX arperaTos.
4 Paspen 4 PerynupoBaHue YacTtoTbl 0.5 Yach! 3.5 Yacs! 4 Yace
reHepaTopHbIxarperaTos.
5 Pasgen 5 PacnpegeneHne akTMBHOW Harpysku. 0,5 Yachbl 3,5 Yacbl 4 Yacbl
6 Pasnen 6 OctaHoBKka reHepaTopHOro arperaTa. 0,5 Yacesl 3,5 Yacel 4 Yacobl
7 Pasgen 7 lNMyck n octaHOBKa reHepaTtopa no 0.5 Yachl 3.5 Yacs! 4 Yace
Harpyske.
8 Pasnen 8 Onpepenexuve odepeaun pabotbl 0.5 Yacs! 3.5 Yacs! 4 Yach:
reHepaTopo.
9 Paspnen 9 YueT HapaboTKM reHepaTopHbIX 1 Yack 3 Uacel 4 Yace
arperaTos.
10 Pasgen 10 lMNyck aBapuinHoro reHepatopa B 1 Yack 3 Uacel 4 Yace
PYYHOM pexume.
" Pasgen 11 lNyck aBapwuiiHoro reHepatopas 1 Yack 3 Uacel 4 Yace
aBTOMaTU4ECKOM pexvme
12 Paspen 12 ®yHKUMM cUCTEMbI aBTOMaTUYECKOrO 1 Yack 3 Uacel 4 Yace
ynpaBeneHus npu 06ecTounBbIaHNN.
13 Pazpen 13 ®yHKuMM cuctembl aB'[OMaTMHeCKOFO 1 Yack 3 Uacel 4 Yace
ynpaBsneHusi Npy oaMHOYHOW paboTe.
14 Paspen 14 ®yHKuMM cuctembl aBTOIi/IaTVI‘-IeCKOI'O 1 Yack 3 Uacel 4 Yace
ynpasneHus Npu napannensHoi paboTe.
15 Paspen 15 ®yHKUMKM cUCTEMbI aBTOMATUYECKOTO 1 Yack 3 Uacel 4 Yace

ynpaeneHus npu paboTte BasioreHepatopa.
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Pa3gen 16 ®yHKUMM CUCTEMbBI aBTOMATUYECKOTO
ynpasrneHusi Npu paboTe ¢ pasgernieHHbIMU
cekuuamu.

1 Yacel 3 Yachbl

4 Yacebl

17

Paspgen 17 ®yHKUMM CUCTEMbBI aBTOMATUYECKOTO
ynpaBneHust Npu aBapuiHbIX pexunuMax.

1 Yacel 3 Yachbl

4 Yacebl

18

Paspen 18 YnpaBneHue BanoreHepaTopom.

1 Yacel 3 Yachbl

4 Yacebl

19

Paszgen 19 OcobeHHOCTU BKIMIOYEHMST MOLLHbIX
notpebutenen.

1 Yacel 3 Yachbl

4 Yacobl

20

Pasgen 20 ®yHKUMM KOHTPOMNS U 3aLlUTbI LUWH
PL.

1 Yacel 3 Yachbl

4 Yacebl

21

Paspen 21 3awwuTa reHepaTopHoro arperata oT
neperpysku no ToKy.

1 Yacel 3 Yachbl

4 Yacebl

22

Paspgen 22 3awwTa reHepaTtopa no obpatHow
MOLLHOCTH.

1 Yacel 3 Yachbl

4 Yacebl

23

Pasnen 23 Cuctembl ynpaBneHust CyqoBbIMU
3MNEKTPOCTaHLMAMMU.

1 Yacel 3 Yachbl

4 Yacebl

24

Pa3pen 24 OtpaboTka HaBbIKOB yNpaBneHus
cynoBow anekTpoctaHuum (COC) B pyyHOM
pexume

1 Yacel 3 Yachbl

4 Yacebl

25

Pa3pgen 25 OtpaboTka HaBbIKOB yNpaBneHus
cynoBow anekTpoctaHuum (CIC) Ha MK.

1 Yacel 3 Yachbl

4 Yacobl

26

Pa3pen 26 OtpaboTka HaBbIKOB yNpaBneHus
cypnoBoW anekTpoctaHuun (C3C) B
aBTOMaTUYECKOM PEXUME.

1 Yacel 3 Yachbl

4 Yacebl

27

Pa3pgen 27 OtpaboTka HaBbIKOB yNpaBneHus
cypnoBoW anekTpoctaHuun (C3C) B
nonyaBoMaTn4eCcKoM pexume.

1 Yacel 3 Yachbl

4 Yacebl

4. KomneTteHuumn obyuatrowerocs, hopmupyem

ble B npouecce oCBOEHNA ANCUUNTINHDI

Ne n/n

HanmeHoBaHue pasgena gucumniiMHbl

DopmMUpyeMbie KOMNETEHLIUN

-

Paspgen 1 O6Lwas xapakTep1cTka CyaoBbIX
TEXHUYECKUX CPEACTB U CUCTEMABTOMATUKU U
ynpaeneHusi. TeXHUYecKoe MCronb3oBaHue,
TEXHUYeckoe obCnyxuBaHue, AnarHoCTUpoBaHne
W PEMOHT CYZI0BOrO 3neKkTpoobopyaoBaHus n
CpeacTB aBTOMAaTUKU. TeXHUYecKkoe
MCnonb3oBaHNne, TEXHUYECKOe 0BCnyXnBaHue,
[OMarHoCTUPOBaHWE Y PEMOHT CUCTEM aBTOMATUKU
M ynpaBneHus rnaBHON ABUraTenbHOW YCTaHOBKOMN
1 BCroMoraTenbHbIMU MexaHU3Mamu.
TexHUYeckoe UCMonb3oBaHne, TeEXHNYeckoe
obcnyxuBaHue, ANarHoCTUPOBaHNE U PEMOHT
CyAO0BOro 3neKkTpoobopynoBaHUs U cpeacTs
aBTOMaTMKM Ha HanpsbkeHue cBbiwe 1000B.
HabniogeHve 3a akcnnyaTaumen anNeKTpUYeckunx n
3MEKTPOHHBIX CUCTEM, @ TaKXe CUCTEM
ynpaeneHvs

MK-3.(UIK: MK-3.3.1;)

MK-10.(UOK: MK-10.3.1;)

MK-13.(IK: MK-13.3.1;)

MK-14.(WOK: NK-14.3.1;)

Pasnen 2 OcobeHHOCTM nycka reHepaTopHbIX
arperaros.

MNK-14.(MOK:
MK-14.Y.1;,MK-14.B.1;)

Pasgen 3 OcobeHHOCTN CUHXPOHM3aLMK
reHepaTopHbIX arperaTos.

MK-10.(MOK: MK-10.Y.1;)

MK-13.(MOK: MK-13.Y.1;)

Pasnen 4 PerynvpoBaHue 4acTtoTbl
reHepaTopHbIXarperaTos.

MK-14.(MOK: MK-14.Y.1;)

5|Pa3sgen 5 PacnpeneneHve akTVBHOWM Harpysku. MK-3.(NAK:
MNK-3.Y.1;MK-3.B.1;) MK-14.(MOK: NK-14.Y.1;)
6|Pasgen 6 OcTtaHoBKa reHepaTopHOro arperara. MK-3.(NAK: MK-14.(MOK:
MNK-3.Y.1;MK-3.B.1;) MK-14.Y.1;MK-14.B.1;)
7|Pa3gen 7 lNMyck u ocTaHOBKa reHepartopa no MK-10.(MAK: MK-13.(NOK:
Harpyske. MK-10.Y.1;MK-10.B.1;)  [MK-13.Y.1;MK-13.B.1;)
8|Pasgen 8 OnpepeneHve oyepean paboThbl MK-10.(MAK: MK-13.(NOK:
reHepaTopo. MK-10.Y.1;MK-10.B.1;)  [MK-13.Y.1;MK-13.B.1;)
9|Pa3gen 9 YyeT HapaboTku reHepaTopHbIX MK-3.(NAK:
arperaTos. MK-3.Y.1;MK-3.B.1;) MK-13.(MOK: NK-13.B.1;)
10|Pasgen 10 MNyck aBapuiiHOro reHepartopa B MK-3.(NAK: MK-14.(NOK:
PYYHOM pexume. MK-3.Y.1;MK-3.B.1;) MK-14.Y.1;MK-14.B.1;)
11|Pa3gen 11 MNyck aBapuiiHoro reHepatopas MK-10.(MAK:
aBTOMaTU4ECKOM pexvme MK-10.Y.1;MK-10.B.1;)  [MNK-13.(WAK: MNK-13.B.1;)
12|Pa3gen 12 ®yHKUUKM CMCTEMbI aBTOMATUYECKOrO MK-10.(MAK: MK-13.(MOK:

ynpaerneHusa npu 06ecTounBbIaHNN.

MK-10.Y.1;MK-10.B.1;)

MK-13.Y.1;MK-13.B.1;)

13

Pasgen 13 ®yHKUMM CUCTEMBI aBTOMATUYECKOTO
yrpaBneHns Npu oAMHOYHOM paboTe.

MK-10.(MOK: MK-10.Y.1;)

MK-13.(MOK: MK-13.B.1;)

14

Pasgen 14 ®yHKUMM CUCTEMBI aBTOMATUYECKOTO
ynpasneHus npu napannensHon patoTe.

MK-13.(MAOK: MK-13.B.1;)

MNK-14.(NOK:
MK-14.Y.1;1K-14.B.1;)

15

Pasgen 15 ®yHKUMKM cUCTEMBI aBTOMATUYECKOTO
ynpasneHus npu paboTte BarioreHepartopa.

MK-13.(MAOK: MK-13.B.1;)

MK-14.(MOK: MK-14.Y.1;)

16 |Pasgen 16 ®yHKUUKM CMCTEMbI aBTOMaTUYECKOrO

ynpasneHus npu pabote ¢ paszgeneHHbIMU MK-3.(NAK:

ceKkumnamm. MK-3.Y.1;MK-3.B.1;) MK-10.(MOK: MK-10.Y.1;)
17 |Pasgen 17 ®yHKUMN CUCTEMbI aBTOMaTUHECKOTO MK-13.(MAK:

ynpaBneHns Npu aBapuiitHbIX pexumax. MK-13.Y.1;MK-13.B.1;)
18|Pa3nen 18 YnpasneHue BanoreHepaTopom. MK-3.(NAK: MK-14.(MOK:

MNK-3.Y.1;MK-3.B.1;) MK-14.Y.1;MK-14.B.1;)

19|Pa3gen 19 Ocob6eHHOCTU BKMOYEHMS MOLLHbBIX MK-10.(MAK: MK-13.(MOK:

notpeburtenen. MK-10.Y.1;MK-10.B.1;) MK-13.Y.1;MK-13.B.1;)
20 (Pa3gen 20 ®yHKUUM KOHTPONSA M 3aLUMUThI LUNH MK-10.(MAK:

rPLL,

MK-10.Y.1;MK-10.B.1;)
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neperpysku no Toky.

Pasgen 21 3awwTa reHepaTopHoro arperata oT

MK-13.(NOK:

MK-13.Y.1;MK-13.B.1;)

MOLLHOCTH.

22|Pa3pgen 22 3awwuTa reHepaTtopa no obpaTHomn

MK-10.(MOK:

MK-10.Y.1;MK-10.B.1;)

MK-13.(MOK: MK-13.Y.1;)

ANEeKTpoCTaHUNAMN.

23|Pa3gen 23 CucteMbl ynpaBneHus Cya0BbIMU

MK-10.(MOK:

MK-10.Y.1;MK-10.B.1;)

pexvime

24 |Paspgen 24 OTtpaboTka HaBbIKOB yNpaBneHus
cynoBow anekTpoctaHuum (CIC) B pyyHOM

MNK-13.(NOK:

MK-13.Y.1;MK-13.B.1;)

25|Pasgen 25 OTpaboTka HaBbIKOB ynpaBneHus
cynoBow anekTpoctaHuum (CIC) Ha MK.

MK-10.(MOK:

MK-10.Y.1;MK-13.B.1;)

MK-13.(NOK:
MK-13.Y.1;MK-13.B.1;)

cynoBow anekTpoctaHuum (C3C) B
aBTOMaTUYECKOM PEXUME.

26 |Pasgen 26 OTpaboTka HaBbIKOB ynpaBneHus

MK-3.(UIK:
MK-3.Y.1:MK-3.B.1;)

MNK-14.(NOK:
MK-14.Y.1;1K-14.B.1;)

cynoBow anekTpoctaHuum (COC) B
noslyaBoMaTU4eCKoM pexmme.

27 |Paspgen 27 OTpaboTka HaBbIKOB ynpaBneHus

MK-10.(MOK:

MK-10.Y.1;MK-10.B.1;)

5. nepequb nnaHnpyembiX pe3ynbTraToB 06yquvm, COOTHECEeHHbIX C NfaHupyeMbiMU pe3ynbTaTaMn OCBOEHUA

Mpouecc n3yyeHns AMCLUMNNMHBI HanpaeneH Ha hopMUpoBaHMe 1 pasBuUTUe Y obyyatoLerocsi crneaytoLyx KOMNETEHLUMNA:

Ne n/n KOMMeTeHuuun

WUHankaTop AoOCTUXEHUA

3HaTb

YmeTb

BnapeTtb

CnocobeH ocyLecTBNATb
1 HabntogeHne 3a akcnnyartauuen
3MNEKTPUYECKUX U 3NEKTPOHHBIX

cucrtem, a Takke CUCTeM ynpasneHusa

MK-10.3.1 3HaeT npaBuna
ocyLUecTBIeHUs HabnogeHns 3a
aKcnryaTaumen aneKkTpuyecknx n

3NEKTPOHHBIX CUCTEM, a Takxe
cucTeM ynpasreHus

MK-10.Y.1 Ymeet
OCYLLECTBNATL HabnoaeHve 3a
3KCnnyaTaumeit aneKTpuYeckux

W 3NEKTPOHHBIX CUCTEM, a
TaKke CUCTEM ynpaBrieHus!

MNK-10.B.1 Bnageet cnocobamu
OCYyLLECTBINEHNS HAabNoaeHUs
3a aKcnnyaTtauuei
3MEKTPUYECKMX U BNEKTPOHHbIX
cuCTeM, a TaKkke CUCTEM
ynpasneHust

CyAoB B COOTBETCTBUMU C
HOPMaTuUBHbIMU OOKYMEHTaMun

CnocobeH UCNonHATbL AOMKHOCTHbIE
2 06513aHHOCTW KOMaHAHOMO CcocTaBa

MK-13.3.1 3HaeT JOMmKHOCTHbIE
0683aHHOCTN KOMaHAHOro
cocTaBa Cy[0B B COOTBETCTBUU C
HOPMaTMBHbLIMU JOKYMEHTaMM

MK-13.Y.1 YmeeT ncnonHsAtb
[OMKHOCTHbIE 06SI3aHHOCTU
KOMaHAHOro cocTaBa CyfoB B
COOTBETCTBUU C
HOPMaTMBHBLIMW JOKYMEHTamu

MK-13.B.1 Bnapgeet
crnocobamu “cnonHeHus
[LOMKHOCTHbIX 06s13aHHOCTEN
KOMaHAHOro cocTasa CyfoB B
COOTBETCTBUU C
HOPMaTMBHBLIMY JOKYMEHTamu

CnocobeH BnageTb 3HaHUAMKU
npaBun HECEHUS CYAOBbIX BaXT,

3 COCTOSIHUW, CMOCOBHOCTLIO
OCYLLECTBIATb KOHTPOSIb 38
BbINOSTHEHNEM YCTAHOBMEHHbIX
TpeboBaHWii HOPM U NpaBun

nofaepxaHvsi CyaHa B MOPEXOAHOM

MK-14.3.1 3HaeT npaBuna
HeceHusi CyoBbIX BaxT,
nofAepxaHvs cyaHa B
MOPEXOHOM COCTOSIHUM,
CNOCOGHOCTLIO OCYLLECTBNAT
KOHTPOIb 3a BbINOMHEHNEM
YCTaHOBMNEHHbIX TpeboBaHUN
HOPM 1 NpaBwun

MK-14.Y.1 YMeeT npuMeHsTb
3HaHWUA NpaBuI HeCeHUs!
CYyLOBbIX BaxT, NoAAepKaHus
cyaHa B MOPEXOAHOM
COCTOSIHUM, CMOCOBHOCTHIO
OCYLLECTBINATb KOHTPONb 3a
BbINOMHEHNEM YCTaHOBMEHHbIX
TpeboBaHWI HOPM 1 NpaBun

MK-14.B.1 Bnageet 3HaHUAMU
NpaBum HECEeHUs CyA0BbIX BaxT,
nofAepxaHvs cyaHa B
MOPEXOHOM COCTOSIHUM,
CNOCOBHOCTbLIO OCYLLECTBNATD
KOHTPONb 3a BbINOMHEHNEM
YCTaHOBMEHHbIX TpeboBaHui
HOPM 1 NpaBwn

CnocobeH ocyLlecTBnATb
6e3onacHoe TexHuyeckoe
MCnonb3oBaHue, TEXHUYECKoe

4 PEMOHT CUCTEM aBTOMATUKU U
MexXaHu3MaMu B COOTBETCTBUU C

MeXOyHapoaHbIMU U
HauMOHalbHbIMU TpeGOBaHMﬂMl/I

OGCﬂy)KVIBaHVIe, AnarHoctupoBaHue n

ynpaBneHusa rMaBHON ABUraTenbHOWN
yCTaHOBKOVI n BCnomMoratesibHbIMU

MK-3.3.1 3HaeT npaBuna
ocyLuecTBneHns 6esonacHoro
TEXHUYECKOTO UCMOSb30BaHus,
TEXHUYECKOro 06CNyXUBaHUS,
OMarHoCTUPOBaHUS U PEMOHTA

CUCTEM aBTOMATHKMN U
ynpaBsrieHusi rmaBHON
OBUratenbHON yCTaHOBKOW 1
BCroMoraTesnbHbIMU
MexaHu3MaMu B COOTBETCTBUN C
MeXayHapOoAHbIMU U
HauMoHanbHbIMK TpeGoBaHMSIMU

MK-3.Y.1 YmeeT ocyLuecTBNsATh
6e3onacHoe TexHuyeckoe
MCMNonb30BaHWe, TeXHUYeckoe
obcnyxusaHue,
[AnarHoCcTUpoBaHWE U PEMOHT
cuUCcTeM aBTOMaTUKK U
ynpaBneHns rmaBHou
ABUraTenbHON YCTaHOBKOW U
BCrnomMoratenbHbIMU
MexaHu3MaMu B COOTBETCTBUU
C MeXayHapoAHbIMU U
HauMoHanbHbIMU

TpeboBaHMsIMU

MK-3.B.1 Bnageet cnocobamu
ocyLuecTBneHns 6esonacHoro
TEXHWYECKOTO UCMOb30BaHus,
TEXHNYECKOro 06CnyXunBaHus,
[AMarHoCTUPOBaHWS U PEMOHTA
cuUCTeM aBTOMaTUKK U
ynpaBneHns rmaBHou
ABUraTenbHON YCTaHOBKOW U
BCrnomMoratenbHbIMU
MexaHu3MaMu B COOTBETCTBUN
C MeXayHapoAHbIMU U
HauMoHanbHbIM1

TpeboBaHMsIMU

Mpouecc u3yvyeHUst AUCUMNAMHLI HamnpaBneH Ha opMUpOBaHWE U pasBWTMe Yy OBydalolierocs creaylowmx Tpebyembix MexayHapoaHom

KOHBEHLIMEN 0 NoAroToBKE M AUMNNOMMPOBAHNMN MOPSIKOB U HeceHnn BaxTbl 1978 roga cTaHAapTOB KOMMNETEHTHOCTU:

BCnoMoraTtefnbHbIMW MeXaHU3MamMun

yNpaBneH1sl Ha YpOBHe 3KCrnyaTauum

Ne n/n Tabnuua DyHKUUA Cdpepa KOMNETEHTHOCTH
o A-111/6-1.1. HabnogeHue 3a
HabniogeHue 3a akcnnyaTtauunen anekTpu4eckmnx n A-111/6-1. SnekTpoobopynoBaHue, o
aKCnnyaTaumen anekTpudeckunx un
1 3MNEKTPOHHBIX CUCTEM, a TakKe CUCTEM 3MNeKTPOHHas annapaTypa v cUcTEMbI
3MNEKTPOHHBIX CUCTEM, @ TaKXe CUCTEM
ynpaeneHus ynpaeneHust Ha YpoBHe aKcnnyaTauum
ynpaeneHus
. A-111/6-1.2. HabnogeHue 3a paboTon
HabniogeHue 3a paboTon aBToMaTnyeckux CUcTem A-111/6-1. SnekTpoobopynoBaHue,
o o aBTOMaTUYECKUX CUCTEM YyrpaBrieHus
2 ynpaeneHusi ABUraTenbHoi yCTaHOBKOW 1 3NeKTPOHHas annapaTypa v cUcTEMbI

OBUratenbHON YyCTaHOBKOW 1

BcnomMorartesribHbIMW MeXaHn3MamMun

TexHuyeckoe obCnyxmnBaHne N PEMOHT cucTem
3 aBTOMaTWKM 1 yrpaBeHns rmaBHOW ABUraTensHon
YCTaHOBKOW 1 BCMOMOraTenbHbIMN MexaHu3mamu

A-111/6-2. TexHuyeckoe obCnyxuBaHue n
PEMOHT Ha ypoBHe aKcnyaTaumm

A-111/6-2.2. TexHnueckoe o6cnyxunBaHue n
PEMOHT CMCTEM aBTOMATUKU U
ynpaeneHusi raBHoOW ABWraTesibHom
YCTaHOBKOW 1 BCMOMOraTenbHbIMU
MexaHu3Mamu

4 Mp1MeHeHVe HaBbIKOB PYKOBOAUTENS U YMEHWe
paboTaTb B KOMaHAe

A-11l/6-3. YnpaBneHue onepaunsimu cygHa
1 3aboTa o noasx Ha CyaHe Ha YpOBHe
aKcnnyaraumm

A-111/6-3.5. NMpumeHeHne HaBbIKOB
pYyKOBOAUTENS U yMeHue paboTaTb B
KomaHgae

5 Bknap B 6e3onacHOCTb nepcoHana u cygHa

A-11l/6-3. YnpaBneHue onepaunsimu cygHa
1 3aboTa o0 noasx Ha CyaHe Ha YpOBHe
aKcnnyaraumum

A-l11/6-3.6. Bknag B 6e3onacHocTb
nepcoHana v cyaHa

6. MaTepuanbHo-TeXHUYECKOE U y4eOHO-MmeToaUYeCcKOoe obecneyeHme nporpamMmmbl

6.1 NomeweHnsa n obopynoBaHue

| Ne n/n | Bua nomelueHumn

OcHalleHue nomeLleHumn

|N9 nomeLieHumn




obopynoBaHue n TexHudeckne cpeacta obyuerus (Ctyn (32 eq.); Cton
1 YyebHble ayautopum ans npenopasatenbckuii (1 ea.); Komnbtotepsl (1 ea.); Cton ayamTtopHein (9 en.); 770
npoBefeHNs y4ebHbIX 3aHATUI CteHp nabopaTopHbIi MO TEOPETUHECKUM OCHOBaM 311EKTPOTEXHUKM
"ApvagHa" (7 epn.); mynsTuMeguinHoe obopyanosaxue (1 en.) (770))

KOMMbIOTEPHAsA TEXHUKA C BO3MOXHOCTbLIO NOAKIOYEHUS K ceTU "MIHTepHeT" n
obecneyeHne fOCTyna B ANEKTPOHHYO MHAOPMAaLIMOHHO-00pa3oBaTenbHYH 462
cpeny yHuBepcuTeTa

2 MNomeLleHns ons camocTosaTeNnbHOM
paboTbl 0byyatowmxcst

6.2 JInyeH3MoHHOe 1 cBOGOAHO pacnpocTpaHsemoe NporpaMmmHoe obecnevyeHue, B TOM YMCIe OTeYECTBEHHOro
npousBoAcTBa

Ne n/n HanmeHoBaHue
1 Microsoft Office Professional Plus 2016 (Jorosop Ne44/109-15 ot 28.12.2015 (6eccpoyHo))
2 Microsoft Office ProPlus 2013 (Joroeop Ne44/59-18 ot 09.04.2018 (6eccpoyHo))

6.3 KapTa o6ecne4eHHOCTU NeYaTHLIMU U(UNK) ANEKTPOHHBLIMU U3AAHUSIMU U ANEKTPOHHbLIMU
o6pa3oBarenbHbIMU pecypcamm

KonuuectBo
Ne n/n HaumeHoBaHue NCTOYHMKA loa nspaHus Pecypc
3K3eMnNsipoB
KpaiHoBa, B.B. MeTtognyeckune ykasaHus no
opraHv3aLum 1 BbINOSTHEHWIO BHEAYANTOPHOW
(camocTosTenbHoM) paboTbl [ONEeKTPOHHBIN
pecypc] : Ans npenogasatenen u cTya.no
HanpasreHUsIM NOArOTOBKM (CheLl.) BbICLL. N .
1 p A (cned.) 2018 OneKTPOHHBIN pecypc 0

cpepn.npod.obpasoBaHus / B. B. KpaiiHoBa ;
BI'YBT. - H.Hoeropog, 2018. - 1 Tekct/cann. -
ABTOpCKUIA BapnaHT. — Pexxum gocrtyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

XBatoB, O.C.;9kcnnyaTaumoHHble pexyMbl
CYA0BOW 3MeKTPOCTaHLUn
TaHKepa;MeTof.yKa3aHusi Mo MOAENMpoBaHUIO Ha
2 MK pexumoB paboTbl Cyq0BOW 3NeKTPOCTaHLUMM 2008 TekeT 73
TaHKkepa Ans CTyA.04H.00y4YeHus
cneu.180404;bypmakuH, O.A.l'ycakoBa,
T.H.XBatoB, O.C.-H.Hoeropog,BIABT; <null> ;

XBartos, O.C.;¥YnpaBneHve paboTor BupTyansHomn
CYLOBOW 311EKTPOSHEPreTUYECKON CUCTEMBI

3 MOPCKOro Tennoxopa;MeTod.ykasaHus ans
cTyn.o4H.00y4eHus cney.180404;bypmakuH,
O.A.l'ycakosa, T.H.Manbiwes, KO.C.XBato0B,
0.C.-H.Hosropoa,BIABT; <null>;

2010 TekcT 142

Cawmynees, B..;CynoBble
ANEeKTPO3HepreTMyeckne CUCTEMbI;KYPC NEKLMI
4 ONS CTYQ.04H.M 3a04H.00y4eHns 2011 TekeT 31
cneu.180404;Camynees, B.1.-H.Hosropoa,BI'ABT;
<null>;

Cawmynees, B.W.;TpeHaxepHasa nogrotoBka
BaXTEHHbIX 3IEKTPOMEXaHWKOB (ABTOMAaTUYECKMIA
5 1 NOJyaBTOMaTU4eCKUi peXMMBbI);METOA. yKa3aHus
K BbINOmMH.Nabop.pabot ansa cryn.cney.180404,
180403;bypmakuH, O.A.lycakoBa, T.H.Camynees,
B.N.-H.Hosropog,BI'ABT; <null> ;

2013 TekcT 296

Cawmynees, B.W.;TpeHaxepHasa nogrotoBka
BaXTEHHbIX 3IEKTPOMEXaHWKOB (ABTOMAaTUYECKMIA
1 NOJyaBTOMaTUYECKUI PEXUM);METOA. yKa3aHus
6 [ONS CTYQ.04H.M 3a04H.00y4eHuns cneu.180404, 2011 OneKTPOHHBIN pecypc 0
180403;bypmakuH, O.A.l'ycakoBa, T.H.Camynees,
B.N.CbluywkuH, N.B.-H.Hosropoa,<null>; <null>
;http://94.100.87.24:8080/marcweb/

Camynees, B.W.;TpeHaxepHasn nogrotoBka
BaxXTEHHbIX 3MEKTPOMEXaHWKoB (ABTOMaTUYECKUIA
1 NOfyaBTOMaTUYECKUI PEXMMbI);METOA. yKa3aHns
7 K BbINonH.nabop.paboT ans ctya.cneu. 180404, 2013 OneKTPOHHBIN pecypc 0
180403;bypmakuH, O.A.l'ycakosa, T.H.Camynees,
B.N.-H.Hoeropoga,<null>; <null>
;http://94.100.87.24:8080/marcweb/

XBartoB, O.C.;9kcnnyaTauuoHHble peXumbl
CYy[O0BOWA 3NeKTpoCcTaHLUun
TaHKepa;MeTo[.yKa3aHusi N0 MOAENIMPOBaHUI0 Ha
MK pexxumoB paboTbl CyqoBOM 3NeKTpOCTaHLmum
TaHKkepa Ansa CTyA.04H.06y4YeHns
cneu.180404;BbypmakuH, O.A.l'ycakoBa,
T.H.XBatoB, O.C.-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2008 OneKTPOHHBIN pecypc 0

XBatos, O.C.;¥YnpaBneHve paboToi BUpTyanbHON
CYA0BOW 3MEKTPO3HEPreTUYECKON CUCTEMBI
MOPCKOro Tennoxopa;MeTod.ykasaHus ans

9 CTyA.04H.00y4eHus cneu.180404;BypmakuH, 2010 OneKTPOHHBIN pecypc 0
O.A.T'ycakoBa, T.H.Manbiwes, F0.C.XBaToB,
0.C.-H.HoBropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

Cawmynees, B.1.;CynoBble
ANEeKTPO3HepreTMyeckne CUCTEMbI;KYpC NEKLMI
10 ONS CTYQ.04H.M 3a04H.00y4eHns 2011 OneKTPOHHBIN pecypc 0
cneu.180404;Camynees, B..-H.Hosropog,<null>;
<null> ;http://94.100.87.24:8080/marcweb/




lomzskos, M.B.;CynoBas anekTpoHuka u
ANEeKTPOTEXHMKA;NpotheccroHarnbHoe
TecTupoBaHue:y4e6.nocobue;lepatyeHko,
E.A.lNomssikos, M.B.-BnagusocTtok,MIY
nm.agMm.I"N.Hesenbckoro; URL:
https://e.lanbook.com/book/20055 ;<null>

2010

OneKTPOHHBIN pecypc

12

l'yctunun, B.H.;MpakTukym cynosoro
anekTpuka;y4eb.nocobue;ycTunux,
B.H.-Bnagusoctok,MI'Y um.agm.I"1.Hesenbckoro;
URL: https://e.lanbook.com/book/20144 ;<null>

2012

OneKTPOHHbIN pecypc

13

Pap4eHko, N.M.; TpeHaxepHas nogrotoBka no
cucTeMam aBToMaTUYecKoro ynpasrieHus!
CYOOBbIMU 3MEKTPO3HEPTeTUHECKUMMU
yCTaHOBKaMM;KOHCMEKT nekuuii;PagyeHko,
M.M.-Bnagmsoctok,MI'Y um.agm.l..Hesenbckoro;
URL: https://e.lanbook.com/book/20156 ;<null>

2010

OneKTPOHHbIN pecypc

Mporpamma npeaycmaTpuBaeT BO3MOXHOCTb MPUMEHEHUSI ANEKTPOHHOO 0ByYeHUsl, ANCTaHLUMOHHbBIX 0B6pa3oBaTEnbHbIX TEXHOOMMA.

OneKkTpoHHasi MHOPMaLMOHHO-06pa3oBaTenbHas cpefa yHMBepCeUTETa C BO3MOXHOCTLIO AOCTYNa K UHGOPMALMOHHO- TENeKOMMYHUKALMOHHON
cetn "UHTepHeT" - Pexxkum goctyna: http://www.eios.vsuwt.ru/.

6.4 CoBpeMeHHbIe npodeccnoHanbHble 6a3bl AaHHbIX

Ne n/n HanmeHoBaHune
1 Cratuctnyeckuii cbopHuk: TpaHcnopT B Poccun- Pexxum goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc_1136983505312
2 LleHTpanbHas 6a3a ctaTucTuyeckmx gaHHbix - Pexxum goctyna: http://cbsd.gks.ru/

6.5 MHdopmaLMOHHbIe cnpaBoOYHbIe CUCTEMbI

Ne n/n

HanmeHoBaHue

1

CnpaBoyHas npaBoBas cucteMa «KoHcynbtaHTl Intoc» - Pexxum goctyna: http://www.consultant.ru

(gorosop ot 02.02.2015 1)

CnpaBoyHas npaBoBas cucteMa «lapaHT» - Pexxum goctyna: http://www.garant.ru

2 (norosop 62/16 ot 01.09.2016 r. - 6eccpoyHbIit)

CnpaBoyHas npaBoBas cucteMa «KoHcynbtaHTl Intoc» - Pexxum goctyna: http://www.consultant.ru
3

(gorosop ot 02.02.2015 1)
4 CnpaBoyHas npaBoBas cucteMa «lapaHT» - Pexxum goctyna: http://www.garant.ru

(norosop 62/16 ot 01.09.2016 r. - 6eccpoyHbIit)




7. OueHO4YHbIe U MeTognyYeckue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.
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1 MK-10.Y.1, [A-lll/6-1. (’; é o [OnuTtenbHocTb 4 Yaca Pa6oTa BbinonHeHa He Paborta BbinonHeHa He Pa6orta BbinonHeHa B nonHom  |PaboTa BbiNoOnNHeHa B NOSTHOM
MK-10.B.1, [1., A6 || 8 8 NOMHOCTbIO N 06beM MOMHOCTbI0, HO O6beM obbeme ¢ cobniogeHem obbeme ¢ cobniogeHem
MK-13.¥.1, (1.2 Al £ |8 BbIMNOMHEHHON YacTn paboTbl HE |BLINOMHEHHOW YacTu No3BoNsET (Heobxoaumon Heobxoanmonm
MK-13.B.1 | I/6-2.2., 2. 2 = noseornseT caenatb nony4nTb NpaBuIbHble nocrefoBaTensHOCTU nocrefoBaTensHOCTU
A-llI/B-3. [ =] 2 I npaBubHbIX BbIBOAOB: €CNu pesynbraTthl 1 BblBOAbI, €CNIU B [MpOBeAEeHUs OnbITOB, NpoBeAEeHNs OMbITOB,
6. i o OnbITbl, U3MEPEHMS, Xo4e npoBedeHus onbiTa, N3MEPEHNIA, BbIYUCIIEHNI U N3MEPEHUIA, BbIYMUCIIEHNI U
g 8 BblYMCIIEHUA, HabnoaeHns N3MEPEHWI, BbIYUCIIEHNI U HabnaeHWIA; Bce onbIThbl HabnaeHWIA; Bce onbIThbl
=18 NPOV3BOAMNNCE HEMPABWUIBHO  [HabnogeHWn Bbiny gonyLweHsbl  [MPOBOAUT B YCIOBUSAX U NPOBOAUT B YCIOBUSIX U
|‘_—,“ OLLNGKN pexumax, obecrneymBaroLLmnxX pexumax, obecrnedmBatoLLmx

nony4yeHne npaBubHbIX
pe3ynbLTaToB ¥ BbIBOAOB; B
oTYyeTe NpPaBUMbHO U akKypaTHO
BbINOSHSAET BCE 3anucu,
Tabnuubl, PUCYHKMN, YEpPTEXMH,
rpacumkm, BbIYUCNIEHUS; HO
[OonyckaeT HECKOMbKO
Hego4veToB, opopmneHne
OoT4YeTa CornacHo
YCTaHOBMNEHHbLIM TPebOBaHUAM;
npwv 3awmTe ot4yeTa
obyuvaroLmiicst oTBETUN B
OCHOBHOM Ha BCE KOHTPOIbHbIE
BOMpPOCHI

rosy4eHne npaBusibHbIX
pes3ynsTaToB U BbIBOAOB; B
oT4eTe NPaBUIIbHO U akKypaTHO
BbIMOMHSAET BCE 3anucy,
Tabnuubl, PUCYHKK, YepTEXM,
rpacvkm, BbIMUCNEHNUS;
odhopMIIeHVe OTYETA COrMNacHo
yCTaHOBIEHHbIM TpeboBaHUAM;
npu 3aLuTe oTyeTa
obyuvaroLmiicst OTBETUN Ha BCe
KOHTPOJbHbIE BOMPOCHI




MK-14.¥.1, |A-llif6-1. |2 é o [OnuTtenbHocTb 4 Yaca Pa6oTa BbinonHeHa He Paborta BbinonHeHa He Pa6orta BbinonHeHa B nonHom  |PaboTa BbiNnonHeHa B NOSTHOM
MK-14.B.1 [1 A6 o3| 8 |8 MOMHOCTbIO N 06beM MOMHOCTbI0, HO 06beM obbeme ¢ cobniogeHnem obbeme ¢ cobniogeHem
2AR £ S BbIMNOMHEHHON YacTu paboTbl He |BLINOMHEHHOW YacTu No3BoNseT (Heobxoaumon Heobxoanmon
1/6-2.2., ~| 2 = no3BOSSET caenarb nony4nTb NpaBuIbHblE nocrnegoBaTenbHOCTH nocrnegoBaTenbHOCTH
A-l11/6-3. S I npaBubHbIX BbIBOAOB: €CNu pesynbraTthbl 1 BblBOAbI, €CNU B [MpOBeAeHUs OnbITOB, NpoBeAeHNs OMbITOB,
6. ; o OnbITbl, U3MEPEHMS, Xo4e npoBedeHus onbiTa, N3MEPEHNIA, BbIYMCIIEHNI U N3MEPEHNIA, BbIYMUCIIEHNI U
g 8 BblYUCIIEHUA, HabnoaeHns N3MEPEHWI, BbIYUCIIEHNI U HabnoaeHWI; Bce onbIThbl HabnaeHWIA; Bce onbIThbl
=18 NPOV3BOAMNNCH HEMPABUIBHO  [HabnogeHWn Bbiny gonyLweHsbl  (MPOBOAUT B YCINOBUSAX U NPOBOAUT B YCIOBUSIX U
f_—,“ OLLNGKN pexumax, obecrnedmBaoLLmx pexumax, obecrnedmBaoLLmx
nony4yeHne npaBubHbIX nony4eHne npaBuUbHbIX
pe3ynbLTaToB ¥ BbIBOAOB; B pe3ynbLTaToB U BbIBOAOB; B
oTyeTe NPaBWUMbHO M aKKypaTHO [oTyeTe npaBUIbHO U aKKypaTHO
BbINOSHSAET BCE 3anucu, BbINOSHSAET BCe 3anucu,
Tabnuubl, PUCYHKMN, YepTEXMH, Tabnuubl, PUCYHKKN, YEpPTEXMN,
rpadpumkm, BbIYUCNIEHUS; HO rpadpumkm, BblYMCIEHUS;
[onyckaeT HECKOMbKO ohopMIieHne oT4yeTa CcornacHo
Heno4eToB, oopMIIEHNE yCTaHOBMNEHHbLIM TPebOBaHUAM;
OoT4YeTa CornacHo npwv 3awmTe ot4yeTa
yCTaHOBMNEHHbLIM TpeboBaHuAM; (0BydaroLmniAics OTBETMN Ha BCe
npwv 3awmTe ot4yeTa KOHTPOJbHbIE BONPOCHI
obyuvaroLmicst oTBETUN B
OCHOBHOM Ha BCE KOHTPOIbHbIE
BOMpPOCHI
NK-3.Y.1,MN |A-ll/6-1. L 2 |s OnutenbHocTb 4 Yyaca Pa6oTa BbinonHeHa He Pab6orta BbinonHeHa He Pa6orta BbinonHeHa B nonHom  |PaboTa BbiNonHeHa B NONTHOM
K-3.B.1 [1.,A-l6Is| S |8 NOMNHOCTLIO N 06bEM NMONHOCTbLIO, HO 0OBbEM obbeme ¢ cobrnirogeHnem obbeme ¢ cobrnogeHnem
-1.2.,A-l ;" 18 BbIMOMTHEHHOW YacTu paboTbl HE |BbIMNOMIHEHHOM YacT NO3BONAET |Heobxoanmon Heobxoanmon
1/6-2.2., ; e & no3BongeT caenatb nonyYnTb NpasunbHble nocnenoBaTenbHOCTU nocnenoBaTenbHOCTU
A-lI/G-3. = | S z npaBubHbLIX BbIBOAOB: €CNKU pe3ynbTaTthl U BbIBOAbI, ECIN B [NPOBEAEHUS OMbITOB, NPOBEAEHNS OMbITOB,
6. N[ T < OnbITbl, U3MEPEHMS, xoge npoBedeHus onbiTa, N3MEPEHWI, BbIYMCIIEHNI U N3MEPEHWI, BbIYMCIIEHNI U
:" % g BblYMCNEHNs1, HabnaeHus N3MEPEHNIA, BbIYMUCIEHNI U HabnogeHun; Bce onbIThbl HabnogeHun; Bce OnbIThbl
=18 NpPOV3BOAMNNCL HEMPABUMBHO  [HabnoaeHW Bbiny JonyLleHbl  [MPOBOAUT B YCNOBUSAX U NPOBOAUT B YCMOBUSIX U
g owmnodkn pexnmax, obecneunBaroLLmnx pexumax, obecneunBaroLLnx

nonyyYeHne npaBumbHbIX
pesynbTaToB U BbIBOAOB; B
OTYeTE NPaBUMBbHO U aKKypaTHO
BbINOMHSAET BCE 3anucu,
Tabnuubl, PUCYHKM, YEPTEXKM,
rpadouku, BbIYUCHIEHNS; HO
[0MyCKaeT HECKOIbKO
Hefo4eToB, 0hOpMIEHNE
oTyeTa CornacHo
yCTaHOBIEHHbIM Tpe6GoBaHNAM;
npw 3aluTe oT4yeTa
obyyvatoLmincst oTBETUN B
OCHOBHOM Ha BCE KOHTPOSIbHble
BOMPOCHI

nonyyeHne npaBusibHbIX
pe3ynsTaToB U BbIBOAOB; B
oT4YeTe NpPaBUIIbHO M akKypaTHO
BbIMOJHSAET BCE 3anucy,
Tabnuubl, PUCYHKK, YepTEXM,
rpadumkm, BbIYMCIIEHUS,
ocbopmreHne oT4eTa cornacHo
yCTaHOBIEHHbIM TpeboBaHuAM;
npu 3awmTe otyeTa
obyyvatloLmincst OTBETUN Ha BCe
KOHTPOJSIbHbIE BOMPOCHI




MNK-3.Y.1,1 [A-11/6-1. [N 2 |3 [OnuTtenbHocTb 4 Yaca Pab6ota BbInonHeHa He PaGota BbinonHeHa He Pa6Gota BbinonHeHa B nonHoMm  |Pa6oTa BbinonHeHa B NOSTHOM
K-3.B.1 [1.,A-lll/6 g g 13 NOMHOCTbLIO 1 06beM MOMHOCTbIO, HO 06beM obbeme ¢ cobniogeHnem obbeme ¢ cobniogeHem
A2,A s B OIS BbIMNOMHEHHON YacTu paboTbl He |BLINOMHEHHOW YacTu No3BoNseT (Heobxoaumon Heobxoanmonm
1/6-2.2., :~ 2 = noseornserT caenatb nony4nTb NpaBuIbHblE nocrefoBaTensHOCTH nocrefoBaTensHOCTH
A-llIB-3. (N | S I npaBubHbIX BbIBOAOB: €CNu pesynbraTthbl 1 BblBOAbI, €CNU B [MpOBeAeHUs OnbITOB, NpoBeAeHNs OMbITOB,
5.A-6 Q[ T o OnbITbl, U3MEPEHMS, Xo4e npoBedeHus onbiTa, N3MEPEHNIA, BbIYMCIIEHNI U N3MEPEHNIA, BbIYMUCIIEHNI U
-3.6. g" % 8 BblYUCIIEHUA, HabnoaeHns N3MEPEHWI, BbIYUCIIEHNI U HabnoaeHWI; Bce onbIThbl HabnaeHWIA; Bce onbIThbl
~| F 18 NPOV3BOAMNNCH HEMPABUIBHO  [HabnogeHWn Bbiny gonyLweHsbl  (MPOBOAUT B YCINOBUSAX U NPOBOAUT B YCIOBUSIX U
g f_—,“ OLLNGKN pexumax, obecrnedmBaoLLmx pexumax, obecrnedmBaoLLmx
N nony4yeHne npaBubHbIX nony4eHne npaBuUbHbIX
2 pe3ynbLTaToB ¥ BbIBOAOB; B pe3ynbLTaToB U BbIBOAOB; B
g" oTyeTe NPaBWUMbHO M aKKypaTHO [oTyeTe npaBUIbHO U aKKypaTHO
- BbIMOSHSIET BCE 3anucy, BbIMOSHSIET BCE 3anucy,
I~ Tabnuubl, PUCYHKMN, YepTEXMH, Tabnuubl, PUCYHKKN, YEpPTEXMN,
rpadpumkm, BbIYUCNIEHUS; HO rpadpumkm, BblYMCIEHUS;
[onyckaeT HECKOMbKO odhopmMreHre oT4yeTa cornacHo
Heno4eToB, oopMIIEHNE yCTaHOBMNEHHbLIM TPebOBaHUAM;
oTyeTa cornacHo npu 3awuTe oTyeTa
yCTaHOBMNEHHbLIM TpeboBaHuAM; (0BydaroLmniAics OTBETMN Ha BCe
npu 3awuTe oTyeTa KOHTPObHbIE BOMPOCHI
obyuvaroLmicst oTBETUN B
OCHOBHOM Ha BCe KOHTPOIbHblEe
BOMpPOCHI
nK-10.3.1, [A-l/6-1.§ | € |5 OnuTtenbHocTb 1 yac, BbinonHAeTcs Ha |ObyyatoLmnincs nokasbiBaeTt Ob6yyatoLmiics nokasbiBaeT Ob6yyatoLmiics nokasbiBaeT Ob6yyatoLmiics nokasbiBaeT
MK-10.Y.1, [1. A6 L | F | TpeHaxepe He3HaHWs OCHOBHOIO Y4eBHOro  [3HaHMs OCHOBHOIO y4ebHOro [OCTaTOMHbIN YPOBEHb 3HAHWUI B |BCECTOPOHHEE,
MK-10.B.1, [-1.2,A-lf | & ,; maTtepuana, fornyckaeT mMartepuana B MMHUManbHOM npegenax oCHOBHOro y4ebHoro |cuctematmyeckoe u rmybokoe
MK-13.3.1, | 116-2.2., |, E % NpUHLMNnanbHble oLWnGku B obbeme; cnpaensieTcs ¢ MaTtepuana, 6e3 cylecTBeHHbIX [3HaHUe y4ebHoro matepuana,
MK-13.¥.1, [A-llI/6-3.p | © | BbIMOMHEHUW NPEAYCMOTPEHHbIX |BbINOMHEHNEM 3aaHuUi, ownboK BbINONHAET ymeeT cBO6OAHO BbIMOMHATL
MK-13.B.1, | 5.,A-lll/6 } & g nporpaMMmon 3agaHum, He npeaycMOTPEHHbIX npegycMOTpeHHble B 3agaHus, NpeayCMOTPEHHbIe
MK-14.3.1,| -36. [ z g 3HaKOM C peKOMeHAoBaHHOMN nporpamMmon, fornyckas npu nporpaMme 3agaHusi; yCBOMI nporpaMmmon; NposiBnseT
MK-14.Y.1, ] E =) nuTepaTypoun, He MOXeT 3TOM GOMbLUIOE KOMUYECTBO HE  |NUTEpaTypy, PEKOMEHOOBaHHYI [TBOpYeCKUe crnocobHoCTM B
MK-14.B.1, h 5 g UCMpaBuTb JONYLLEHHbIE NPUHLUMMMaNbHbIX OLLNOOK; B nporpamme; cnocobeH NMOHWMaHWK, N3NOXEHUN U
MK-3.3.1,M b | = |@ oLmnbkum 3HaKoM C NUTepaTypou, 06BbSACHUTL B3aMMOCBSI3b ncnonb3oBaHun y4ebHoro
K-3.Y.1,MK- - | 8 g peKoMeHA0BaHHOM NPOrpaMMOow [OCHOBHBIX MOHATUI Npuy mMartepuana; ycBoun
3.B.1 C é OOMOMNHUTENbHBLIX BONpocax pEKOMEeHAO0BaHHy0 nNuTepaTtypy;

TOTTTT
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MOXeT 0ObACHWUTb B3aMMOCBA3b
OCHOBHbIX MOHATUI B X
3HaYeHUn Ans nocneayoLlen
npodeccnoHanbHom
AesATenbHOCTH




MK-10.3.1,
MK-10.¥.1,
MNK-10.B.1,
MK-13.3.1,
MK-13.¥.1,
MNK-13.B.1,
MNK-14.3.1,
MNK-14.¥.1,
MNK-14.B.1,
MK-3.3.1,N
K-3.Y.1,MK-
3.B.1

Ty T T I T

n pomMexXyTo4Hada atTectauna

WNToroBbi TecT

MToroBoe TectupoBaHue

0-49% npaBunbHbIX OTBETOB

50-69% npaBunbHbLIX OTBETOB

70-89% npaBunbHbIX OTBETOB

90-100% npaBunbHbIX OTBETOB




denepanbHOE rocy1apCTBEHHOE OOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs

«Bomxckuii ['ocynapctBennsiid Y HuBepcurer Bognoro Tpancriopra»

CrneunanbHocTh 26.05.07 «OKcruryaTanus Cy10BOr0O 3JIEKTPOOOOPY10BAHUS
U CPEJCTB aBTOMATUKN»
crenuanu3anus « JKCIIyaTaus CyJJOBOro 3J1eKTpooOOpy10BaHuUs U CPEICTB
aBTOMATHUKI.
O1eHOYHBIE CPECTBA MO AUCHMILTUHE « TpeHa)kepHas MOATOTOBKA:
TEXHUUYECKOE UCIO0JIb30BaHue U o0cimyxuBanrue CADIC U Ux 31€MEHTOB

(Tpenaxep cy10BOM 2JIEKTPOCTAHIIUH )»

3aenyromuit kapeapoit D u SOBT ] Xgaros O.C.

H.Hosropon



3amanust K JabopaTopHbIM paboTam 1o AWCHUIUIMHE «TpeHaxepHas
MOJATOTOBKA: TEXHUYECKOE HCIOJb30BaHue U ooOciyxuBanne CADIDC um ux

aneMeHTOB (TpeHaxkep CyI0BOM AIIEKTPOCTAHIINH )

dopMupyeT KOMIIETSHIINU:

[1K-3 CnocobeH ocyiiecTBIATh 0€30MacCHOE TEXHHUYECKOE HCIOIb30BaHUE,
TEXHUYECKOE 00CITy)KMBaHUE, TUATHOCTUPOBAHUE U PEMOHT CUCTEM aBTOMATHKHU U
yOpaBJICHUS TJABHOW JBUTATEIbHOM YCTAaHOBKOW ©  BCHOMOTaTEbHBIMU
MEXaHU3MaMH B COOTBETCTBHM C MEXKIYHApPOJHBIMH W  HAIIMOHAIBLHBIMU
TpeOOBaHUSIMU

[IK-10 CnocobeH ocCymiecTBIsATh HaOMIOJIEHHE 32  OKCIUTyaTaluen
AIEKTPUYECKUX U JICKTPOHHBIX CHCTEM, a TAK)KE CHCTEM yIPABIICHHUS

[1K-13 CnocobeH HCHOIHATh JOJDKHOCTHBIE OOS3aHHOCTH KOMAaHJIHOTO
COCTaBa CyJI0OB B COOTBETCTBUHM C HOPMATUBHBIMU JOKYMEHTAMHU

[IK-14 CnocobeH BiaieTh 3HAHUSAMHU TMPABWI HECEHHS] CYAOBBIX BaxT,
MOJJIEP)KaHUSI CyJHA B MOPEXOJIHOM COCTOSIHUH, CIHOCOOHOCTBIO OCYIIECTBISThH
KOHTPOJTb 32 BBIITOJTHCHHEM YCTAHOBJICHHBIX TPEOOBAHNN HOPM U TTPABUJIT

A-111/6-1.1. HaGmronenue 3a sKCIUTyaTaliel 3JCKTPUICCKUX U SJICKTPOHHBIX
CUCTEM, a TAK)KE€ CUCTEM YIIPaBICHUS

A-111/6-1.2. Habnronenue 3a paboTON aBTOMATHYECKUX CHCTEM YITPABIICHUS

A-111/6-2.2. Texuudeckoe OOCITY)KUBAHHE U PEMOHT CHCTEM aBTOMATHKH U
YOpaBJIEHUs] TJIABHOM  JBHUTaTEIbHOW YCTAHOBKOW M BCIIOMOTaTEJIbHBIMU
MeXaHU3MaMH

A-111/6-3.5. TlpumeHeHne HABBIKOB DPYKOBOIHUTEIS W yYMECHHE paboTaTh B
KOMaHjie

A-111/6-3.6. Bkiaa B 6€301acHOCTh IEepCcoHalia U CyIHa



Jla6opaTtopHasn paGora Ne 1
CocTaB TpeHaKepPHOro KOMILIEKCa

Lens: 03HAKOMUTECA CO CTPYKTYPO# H CHIOBBIM 3NeKTpooGopyo-
BaHHEM TPEHAXXEPHOIO KOMILIEKCa H OpraHAMHU yIpaBJieHHs.

1. OnucanHe TPEeHAXKEPHOr0 KOMIIEKCa

PaccMOTpPHM COCTaBHBIE YaCTH TPEHAKEPHOIO KOMILIEKCA.

1. YeThIpeXCeKIMOHHBI IIABHEIM pacnpenenurenbHeii wut (TPLLD).
Ha ero miieBoif CTOpOHe pacroNOXKeHbl MaHENH YNPaBIEHHSA CHCTEMbI
PPM, pononHuTeNbHAs MaHeNb OMepaTopa, MaHelnh MMHTALMH HEWc-
NpPaBHOCTEMN, PETYNATOPB! YAaCTOTOM BpallleHHs NPHUBOIHOIO ABHIATENs
U BO30YXIEHHA CHHXPOHHOTO IeHepaTopa, NepekifoYaTeNld MOAKIIoYe-
HHs HArpy3KH, KHONKH YIpPaBJeHWs aBTOMATHYECKHM BBIKJIFOYATENIEM
reHeparopa H KOHTPOJIbHO-H3MEPUTENbHBIE TPHGOPBL.

2. Ou3nveckue MOJIeNH reHepaTopHbIX arperatos. [IpusonHoii 1BU-
rateNh reHepaTopa HMHTHPYETCS aCHHXPOHHBIM IBHIATeNleM, KOTOPBIH
MoJtysaeT nuranne Yepes npeodpasosaresns yacToThl pupmsl OMRON.
Boaselictays Ha npeoGpasoBaTenb 4acTOTHI € OMOUIBIO MEpeKToYaTe-
714, YCTAHOBJIEHHOTO Ha FeHEepaTOPHON MaHelH, MOXHO M3MEHSATh 4ac-
TOTY BpAllleHHs FeHepaTopa B INHPOKOM JUANa3oHE.

T'eneparop sABSETCA peabHbIM TpeX(PasHbIM CHHXPOHHBIM [EHEpaTo-
pOM C HE3aBHCHMBIM 3JIEKTPOHHBIM peryistopoM Hanpsskenus (AVR).
Bo3nelicTBys Ha perynsaTop HanmpsKeHHs C MOMOLIBIO MepeKIouaTess,
YCTaHOBJICHHOIO Ha PeHePaTOPHO# MaHEH, MOXKHO M3MEHSTh HalpsHKeHHe
FeHEpaTopa BHH3 H BBEPX OT €r0 HOMUHAJIBHOTO 3HAYSHHU.

Hmurarops! (reHepaTop W TpPHBOJHON ABHUraTeNb) CMOHTHPOBAHE!
Ha 00LIEM OCHOBAHWM ¥ YCTAHOBJIEHbI B HIDKHEN YacTH reHepaTOPHOH
NaHey.

3. Yersipe konTposutepa PPM ¢upmsr DEIF. Ilpeanassauessl mwis
peanmsaury GyHKUMH ynpapieHHs, KOHTPOJA H 3awutst gByX JAT (ausests-
rereparopos), BI™ (Banoreneparopa) u AJII" (aBapuifHOro Au3enb-rexepa-
Topa). [1pu 3TOM MaHenu ynpaplieHHs CHCTEMbI CMOHTHPOBAHBI Ha JiHLie-
BOIf CTOpOHE reHepaTOpHOH naHesH, a WHTepdelicHbIe GIOKN BHYTPH Kask-

JIOM CEKIIUM PAIOM C HFMHTATOPaMH K : obneKron.
4. B cucreme PPM mpeaycmoTpen BOIMOKNOCT OGheuHEHNS
G6JI0KOB B JIOKQTEHYIO Bl '  CeTh € NOMOLILIO CTAHAAPTHO-

ro unTepdeiica, MoITOMY B MCHONBIYETCS  KOMIIBIOTED
BEPXHETO YPOBHS, CHAIAHMMIIN ¢ CHCTEMON YHPANISHIA H/IEKTPOCTAHLH-
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el (ucnomesyercs Modbus-npotokon). Ha kommnbiotepe ycraHoBneH
nakeT nporpaMMHoro obecneuenus M-Vision ¢pupmei DEIF, nocpesnct-
BOM KOTOPOTO MOHO YIpPaBJATh 3/€KTPOCTAHIHEH B aBTOMaTH3HPO-
BaHHOM MJIH aBTOMAaTHYECKOM pexXume paGoTsi, MPOCHeNuTh 32 pabo-
YHM COCTOSHMEM /JU3e/b-TeHEePaTOpOB, BaJlOTeHEPaTOpa M aBapuitHOro
JIM3€/Tb-T€HepaTopa 3/1eKTPOCTaHIAH.

5. Omnocekuuonnsii APLL] (ynpasnenune asapuitasmi JIT). Ha ero jm-
LICBOI CTOPOHE pacloJIOXkKEeHbI NaHENb YNpaBNeHHs KOHTposuiepa PPU,
NaHes b HMUTALMK HEHCIIPABHOCTEH, MEepeKiIioYaTe/ld yIpaBieHHs YacTo-
TOIf BpALIeHHs MPUBOLHOTO JABUTaTelsl H BO30YXKAEHNUS CHHXPOHHOIO Tre-
HEpaTopa, COOTBETCTBEHHO, KHOMKH YNpPABICHMsS aBTOMATHYECKHM BBbI-
KIIOYaTeIeM MFeHEPATOPa H KOHTPOJILHO-U3MEPHTETbHBIE IIPUGOPBL.

2. Onucanue riaBHOrO pacnpele HTebHOrO WHTA

I'naubiii pacnpenemurenbhpii mur (IPL) coctout u3 gerhipex
cexuuii (puc. 1): ABYX CeKumMii QU3eNb-reHepaTOPOB, ONHON CEKIMH Ba-
NoreHepaTopa W OJHOHM CEeKUMH ynpasieHHs. B cekuum ynpasnenus
I'PLL] ycTaHOB/IEH CEKLIMOBHBIH BHIK/MOYaTeNb COOPHBIX wuH [PIL].

Puc. 1. O6umwuit Bua
I'PILL:

a) cexuws Ji'1; 6) cexums w5

JI'2; B) cexima ynpasiie- §

Hud; ) cexups BIY




Du3suueckas mMooenb 2eHEPaAMoPHO20 azpeama

OCHOBHasl 3NIEKTPOCTAHLMA MONEIUPYeMOlf 2NIeKTpOIHepreTHye-
CcKoif crcTeMsl (33C) COCTOMT M3 ABYX AM3eNb-FEHCPATOPHBIX arpera-
TOB MEPeMEeHHOro TpexasHoro Toka MomuocTso no 0,4 kBr (IT'1 u
Al'2) u omxoro BanoreHeparopa MowHocTsio 0,4 kBT (BI'). OcHOBHBIM
Pacnpeie/IUTeNbHbIM YCTPOHCTBOM 3NIEKTPOCTAHIMM SIBJISETCH aBTOMa-
TU3WPOBAHHBIN TNaBHBIA pacnpeaenutenshblii wut (CPLL). Ipemy-
CMOTpeH MpHeM nutanus ¢ 6epera Ha I'PLL] (¢ py4HO# cHHXpOHU3ALM-
eif). Jlu3sernb-reHepaTopsl i BallOT€HEPaTop MMUTHPYIOTCS (GU3HYECKUMI
‘MOZIENAMM, KaK[ast U3 KOTOpheIX (puc. 2) BmoyaeT B ce6s TpexdasHbit

Puc. 2. dusnueckas Mosiesb AM3eNb-reHepaTopa

CHHXPOHHBIH reHeparop (3x400 B, 50 I'u, 0,4 kBT), npuomumslii Bo
BpaieHue TpeX(hasHbM aCHHXPOHHBIM 3JIEKTPOJIBHIaTe ieM MepeMeH-
HOT'O TOKa.

Cucmema asmomamuyecxozo ynpaenenusn
cy006oit anekmpocmanyueii muna PMS

B I'PII] BcTpoeHa cucTeMa aBTOMATHYECKOTO YIpaBIEHHs CyNOBOIL
anexrpocraniueit PMS (Power Management System). PMS cocrout u3
ueThipex GokoB ynpasienus Tuna PPU (puc. 3) mpon3sozucrsa GupmMer
DEIF A/S, BCTPOSHHBIX B KaXmyro CeKuuio wmra, Kaxuwit 6rox PPU
YNPaBISeT BBIKIIOYATEISIMM TEHEPATOPOB M CEKUMONHLIM BBIKITIOUATE-
nieM, a Takke HMeeT raHens oneparopa (puce. 4). Iocne s ycranosnena
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Puc. 4. ITanens oneparopa

Ha suueBoif cropone I'PLLl, Ha koTopoii 0TOGpaxaloTcs mapameTpsl
ynpaenseMoro 61okoM BbIKmouaTens u reseparopa. biok PPU, ycra-
HOBJIeHHBbIH B cexkuun 1, sBiseTcs 6a30BbIM, OH CHabXKeH AOMOJIHHU-
TENbHOU MaHesbio onepatopa (AOP) (puc. 5), KoTopas HCMOAb3yeTcs
JUIs 3aIaHKUA PeXKIMA YTIPABIICHHS 3JIeKTPOCTAHLME!.

B cocrase Gnoka PPU umerotcst Bce HEOOXOAUMBIE 3EKTPOHHbIE
YCTPOHCTBA MUl M3MEPEHHS 3NEKTPHUECKHX TNapaMeTpoB 3-(asHbIX
CHUCTEM C MPEIACTABICHHEM PE3YJIbTaTOB U3MEPEHUil H aBapHiiHBIX CHI-
HanoB Ha skpaHe LCD-mucnnes. IporpaMmuposaHie oCyIEeCTBIAETCS
C NMOMOIIBK KOMIBIOTEPHOIO MEHIO, BHIBOAMMOrO Ha AMCIUIEH 6710Ka,
WM Yepes nocnenosaresbHbii nopt RS232 or kommsiotepa. [Tpunum-
nHanbHas cxema noAxiroYeHus 6;1oka PPU nokasasa Ha puc. 6.




Puc. 5. JlononumtensHas naHeab onepaTtopa

Puc. 6. lpunimmnransHas cxema noakmoyenus 6roxa PPU

Ilpeobpazosamens yacmomoi

Jns NUTaHUA W YTIpaBlieHHs TPUBOAHBIMA 3J1€KTPOIABUIATENSIMU Te-
HepaTopoB, B KaXMOMH reHepaTOpHOH CeKLHH YCTaHOBJICHB! Npeospaso-
BaTe/IM YacCTOTHI nepemeHHoro Toka (puc. 7). Ha atu npeobpazosarenu
MIOCTYNAOT 33aak0liie BO3NEHCTBYA OT 3MEKTPOHHBIX MOTEHIHOMETPOB
EP-Q 96. Komanzsr «[TYCK» u «CTOIT» NOCTYNaloT HEnocpeacTBeHHO
oT PPM uM OT KHONOK, YCTAaHOBNEHHBIX HA Jmilenoil naxnemu [PLL.

B aBTOMartM4eckoM pexume yrpasneHus ¢ 610kos PPM Ha 35neKTpoH-
HbI€ TMOTEHIMOMETPHI 3aJaHUsl YaCTOTHI AU3€/b-TeHepaTopoB MOCTyna-
ot komasabl «XJACTOTA BOJIBLUE» u «YACTOTA MEHbBIIE».

Puc. 7. TlpeoGpazoBarens 9acTOTh!

Jlns apToMaTuyeckoro ynpasnenus EP-Q 96 xwmou «MODE» nHyx-
HO nepeBecTH B nojyioxkenue «AUTO. '

YacToTa BaJOreHeparopa ynpapJseTcs aBTOMAaTUYECKH, .331ai0-
MM YCTPONCTBOM UISL YaCTOTHI SBAAETCS 3JIEKTPOHHBIH MOTEHIHO-
metp EP-Q 96.

Pezynamop nanpajcenus

Kaxnpili resepaTop CHaGkeH aBTOMATHYECKHM PEry/ATOPOM Ha-

" npsbkenus. Ha 5TH peryJsTOpsl OCTYMAIOT KOMaHIb! OT 3EKTPOHHBIX

MOTeHLMOMETpoB 3ananus Hanpskenns (EP-Q 96). B aromariieckoM
pexuMe yrpasienns ¢ 6nokos PPM Ha 3/eKTPOHHbIC NOTEHLIMOMETPHI
3aaHus Hanpskenus nocrynawor komanasl «HAIPSKEHHE BOJIb-
LLIE» u «<HATIPSDKEHUE MEHBILE».

Tl aBTomatnueckoro yrpasneraus EP-Q 96 wmod «MODE» Hyx-
HO epeBecTH B nonoxenue «AUTO».

3nekmp0nnb1e nomenuyuomempbsl 4

B T'PIL| ycTaHOBJEHB! 3JEKTPOHHBIE TNOTEHLMOMETPBI (pHC. 8), i
YTpaBJIEHHs PEryIATOPAMH HANpPSKEHUA U Peo0pasoBaTe/IMH YaCTOTBL.




OnexTpoHHBIt  1oTEH-
muoMerp Ttuma EP-Q96
MpeACTaBIsieT coboM Iek-
TPOHHOE YCTPOMCTBO, 3a-
MeHsIomee OOBIMHBIE [10-
BOPOTHBIE TOTEHIHOMETPBI.
OH He COHep)KHUT MONBHX-
HBIX YacTed M Mmo3ToMy He
TpebyeT TeXHHYeckoro ob-
ciyxusanus. EP-Q96 umeer
MapkupoBky CE s mpu-
MEHEHHS B TPaXIaHCKO,
KOMMepUecKoii obnactsax, B
JIErKOH NPOMBIILIEHHOCTH, a

Puc. 8. Dnexrpounsrif norenmmomerp EP-Q96 ~ TaKiKe B IMPOM3BOACTBEHHBIX
TIOMEIIEHUAX.

[otenmomerp EP-Q96 ocymecTsiisier npeobpasoBanue curnaia ot
peneiHbIX BBIXOJO0B marosoro ITH-perynsTtopa B CUrHAN HampsikeHU,
KOTOpBIf 3aTeM MCIOJB3YeTCS IS YNPABNEHHs SJEKTPOHHBIM peryss-
TOpOM cKkOpocTH. Tak Kak MOTeHUHMOMETp SBIsAeTCsS LUPPOBBIM TPUGO-
POM, Ipel(p HANPAKEHUs B MPOLUECCE pacIpeleneHns Harpy3Kn MexLy
AM3ENBHBIMHA N€HEPATOPaMK B PyYHOM PEKUME TIOJIHOCTHIO OTCYTCTBY-
er. B ciiyyae OTKIIOUEHHS M [OCIEAYIOMIEr0 BOCCTAHOBIEHNS Hanps-
KEHUS MUTAHMS MOKA3aHUs MOTEHUMOMETPA aBTOMATHYECKH cOpachiBa-
YOTCSl B UCXOZHYIO TOUKY. CHTHAT OT 3IeKTPOHHOTO MOTEHLMOMETPA Ty H-
THPYETCsl BHYTPEHHUM HOTEHLUHOMETPOM CONpoTuBneHneM 500 Om.
B pesynsTare monydaioTcs MOKa3aHHbIE HUKE BHIXOLHBIE CUTHAJbL.
TNepexmodarens Ha nepeHelf MaHeNH CIYXKHT JUIs BRIGOpa pekima pa-
6OTHI.

Automatic (aBTOMaTHYECKHIT): CKOPOCTh KOHTPOJMPYETCS CHIHAA-
MH, MONABaEMBIMI Yepe3 3JIEKTPOHHBIE KJIIOYM — HApPHUMEp, C TTOMO-
LIBI0 KOHTpOJJIepa au3ensHoro reueparopa ¢upmel DEIF tuna PPU
UM Yepe3 CHHXPOHU3NPYIOLIee pelle.

Manual (py4Ho¥): NOBBIIEHKE U MOHIKEHHE CKOPOCTH MPOU3BO-
ZWTCA C TIOMOIIBIO ABYX KHOIMOK YNpaBJICHHUS Ha MepemHeil naHean ro-
TeHuromMerpa, «INCR.» u «DECR.» cOOTBETCTBEHHO.

CxeMsl MOfauy Ha BXOJ MOCTOSHHOTO HATIPSKEHHS ¢ MMOMOLIBIO MO~
TeHuromerpa Ha 650k PPU nokasansl Ha puc. 9.
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a)
Puc. 9. CxeMbl Moiauu Ha BXOJ1 NNCCTOSHHOTO HANPAKEHHA:
a)0...10B;6)+~10B

QObecnevueaemovle 3auiumsl

I'P11] obecrieunBaer:

1) 3alMTy reHepaTopoB: OT Meperpy3kd MO TOKY M MOLIHOCTH; OT
TOKOB KOPOTKOTrO 3aMbIKaHHs; OT 0OpaTHOIf MOLIHOCTH; OT CHMUXEHHs
4aCTOThI; OT CHUKEHHs HaTIPSOKEHWS;

2) ABYXCTYNEHYATOE OTKIIOYEHUE HEOTBETCTBEHHBIX norpe6me nei

TpH Meperpyske:
— ¢unepa nutaHus ¢ Gepera u Gpunepos r10Tpe6uTeJ1eﬁ OT TOKOB KO-

POTKOrO 3aMBIKaHUS H TIeperpy3KH;
— (unepa nutanus ¢ Gepera OT 06pbIBa (askl, CHHKEHNS HApsKe-

HUs 1 0OPaTHOTO YepeoBaHus (as;
— BCIIOMOTaTe/IbHbIX LENel H anmapaTypsl OT TOKOB KOPOTKOTO 3a-

MBIKAHUS H I€PEerpy3Ku.
JlaGoparopuas padora Ne2

ABTOMaTHYECKHI pesKUM PadoThI
[JIABHOT'O pacrpeleuTeJIbHOr0 MHUTA

Lenw: U3YYEHHE yCTpOFICTBa TJIaBHOT'O pacripeaAeuTeIbHOrO HiMTa.

1. Pexxumbt padotnr T'PLL

I'PIL] obecrnieurBaeT crneaymoolue pexuMbl paboThl CyN0BOM 3I€eK-
TPOCTAHLIMK:




— IJWTeNnbHas OquHOYHas pabota oxgHoro /I Ha rnaBHbIE MIWHBI U
umHE! BanoreHeparopa P (pexcumsr TIOJTYABTO, ABTO);
— JUTHTeJIbHAs napauienbHas pabora aByx [I' Ha IJaBHBIE IIHHBI U
wHHE BanjoreHepatopa ['PII (pexumsr [IOJTIYABTO, ABTO);
I‘PL{I JUTATENbHAS omgﬂom{aa pa6ora onHoro JI[' Ha ryaBHbIC MMHbI
, JUTTeNbHas pabota BI' Ha mmHBI Basorenepartopa (pexum PA3-
JEJIbHBII); e
l"PLL_I JIHMTENbHAs nagamegwax pabora aByx JII" Ha riaBHbIE IIHHBI
, AyATenbHas pabora BI' Ha mmHEI BanoreHepatopa (pexxum PA3-
JEJIGHBIN);
i — AnMTenbHas pabota BI' Ha mMHEI BanoreHepatopa ¥ Ha IIaBHbBIE
wuHel [P (pexxum BI); ’
— INUTENbHBIN MPHEM NMUTaHUA ¢ Gepera Ha raBHbIE IIUHBI W [IHHBI
BayioreHeparopa I'PIII;
— JUIUTENTbHBINA IIPUeM NUTaHUs ¢ Gepera TONLKO HA TNIaBHbIe IIHHBI

 T’PII,
2. Onucanne paGorel I'PII

Buibop pesicuma ynpaenenus zenepamopamu

PeXxiM ynpaBNieHMst reHepaTOpamy 3aaeTcss NepeKTovaTeNsMu
«YTIPABJIEHHME» (puc. 10) wis KaXkmoro reHepaTopa Ha COOTBETCT-
BYIOLIEH reHepaTOpHOIT CeKLHu:

«BBIKJI» — mepexmouarens B 1o-
noxeHun «0». YrpaneHue reneparo-
POM OTKIIFOYEHO, YNpPABIECHHE BBIKITIO-
qaTesieM reHepaTopa 3a6JIOKHPOBAHO;

«'PIl» — mepekmoyarens B MOJO-
KeHuM «1». PyuHoe ynpaBsneHue reme-
PaTOPOM M €r0 BBIKJIFOUATENIEM;

«ABT» — nepekmouarens B MOJO-
KEHUM «2». ABTOMaTHYECKOE yrpasiie-
PG 10, Tiepemamiions ‘HUE FeHEPaTOPOM H €ro BHIKITIOYATENEM,

ynpaeHus py4HOe ympaBleHHe BBIKJIFOYATENEM
reHeparopa 3abJI0KHpPOBaHO.

AbtomariyeckoMy pexumy T'PLL cOOTBETCTBYET pexmm, npu KoTo-
POM XOTs GBI OZMH reHepaTop HaXomUTCA B pexaMe «ABTy. 3anpemeno
M3MEHATB PeXUM paboThl FeHEPaTOPHBIX arperaTtoB ¢ ABTOMATHYECKOrO Ha
py4HO# 1 o6patHO («ABT», «'PIL») Ha paboTarommx MalmHax.
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@ynxyuonuposarnue I'PLL ¢ asmomamuyieckom pexcume

ABromaruueckoMmy pexumy I'PILl cooTBETCTBYeT peXHM, NpH KO-
TOpOM XOTA Obl O(UH TeHepaTop HaXomutcs B pexume «ABT». Ecim
TeHEepaTop HAXONUTCS B PEKHME aBTOMATHUECKOTO YNpaBlieHus, Heoo-
XOAMMO BHHMATEJHHO OTHOCHTBCA K BMEIIATENILCTBY B MPOLIECC yIpaB-
NleHusl, TIOCKOMBbKY 3TO MOYKET IPHBECTH K HEIITATHBIM H aBapUHHBIM
cHTyauusm, k Berxony armapatypsl [PIL u [T u3 cTpos.

OcrogHble pexcumsl AGMOMAMU4eCKo20 ynpasieHua

TIpu paccMOTPEHHH ABTOMATHUECKHX PEXMMOB HEOOXOIMMO H3y-
unTh yuebHoe mocobue [2]. . :

OCHOBHBIM PEKUMOM aBTOMAaTHYECKOTO YIIPABNEHHA ABJIACTCA pe-
’KMM, TIPA KOTOPOM CEKIMOHHBIH BBIKIIOYATENb BKIIIOYEH, BCE reHepa-
TOPB! HAXOJATCA B PeKUME «ABT», 0OIMH U3 HUX SBJIAETCA OCHOBHBIM, a
JIpYToii pe3epBHbIM (COrmacHo HacTpoiikam B PMS).

[Ipu AOCTHXeHWH Harpy3ku ocHosHoro [II', pasHo# 70% or ero
HOMHMHAILHOM MOIIHOCTH WM Gosee, B TedeHne He MeHee 10 cekyHa no
koMmanze ot PMS 6Gyner 3amyuies pesepBHbii /I, 3aTeM CHHXPOHH3H-
pOBaH M BKIHOYEH Ha riaBHbie cGopubie muHbl IPIIL TMocne BrmOYE-
HUS HArpy3Ka paBHOMEpHO pacmpenensiercs Mexay asyms I’ u eg aB-
TOMaTHYECKOE pacrpe/eneHne Mpou3BOAUTCS TOCTOAHHO.

Korza octoBHo#l JII' paGoraet Ha cGopHble wunbl [P1L, a peseps-
upiit JIT' OCTaHOBNEH, TO NPH TONydeHuH OT ocHosHoro JII" npeaymnpe-
JNTENPHOrO CHIHAjJa O HEKPUTHYHON HEMCTIPABHOCTH N0 KOMaHIE OT
PMS 6yzer 3anmymen pesepssbiii JIT'. 3atem atot JI' CHHXpOHU3UpPYET-
¢ M BKIIOYaeTcs Ha rnasHsle cOopubie muHpl [P, [Tocie BrmoyeHus
Harpyska Gyzer nnaBHO nepese/ieHa Ha pesepsHbli I, mociie 4ero oc-
HosHoii JI[' OTKMIOYAETCs OT UIMH U OcTaHaBnuBaetcs. locie ocTaHoB-
ki ocHosHo# JIIT GyHeT CUNTATHCS HEroTOBBIM K 3amycky A0 TeX MOp,
T10Ka ero 0600IIeHHBIH IPEAYIPeIUTENbHbIH CUIHAN He CHUMETCS.

HeKpuTHYHAs HEHCNPABHOCTH — HEUCIPaBHOCTh, HE Tpebyromas
HemeieHHOM octaHoBkH [T

HeucnpaBHOCTb MOMKET MMHTHPOBATBCS NPH TOMOLIM MOTEHLHMO-
MetpoB (puc. 11) u kHomok (puc. 12) ¢ FeHepaTOPHOI CeKLMH JIA Kax-
noro reseparopa. Korma ocrosuoit JII' paGotaer Ha cOOpHBIE IIMHBI
['PLL], To npu nonyYeHHH OT ocHoBHoro JiI" curHana o KPUTHYHOH He-
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WCTIPaBHOCTH (HATPHMEp, ¢ MOMOMIBIO TPUGOBHAHON KHOMKH apapuii-
HOH OCTAaHOBKH) GyIeT HeMEeHNEeHHO OTKIIOYEH ero aBTOMATHYECKi
BBIKITIOUATEIb U BbIaHA KOMaHAA Ha OCTaHOBKY. Eciu pesepprpii JII°
OCTAHOBJIEH U TOTOB K 3alycKy, TO OyJeT BblIaHa KOMAHAA Ha ero 3a-
TyCK, ¥ nociie 3amycka pesepsHoro JI" ero BEIKIHOYATENs GyIeT BKITO-
4eH. Eciiu B MOMEHT aBapuiiHOM OCTAaHOBKM OCHOBHOTO AT pesepeHsIi
AT paGotan B mapamiens ¢ OCHOBHBIM, TO pesepsHblif I ocraercs B
pa6ote. OcHoBHOl JII" CYUMTAETCH HEFOTOBBIM K 3amycKy Q0 Tex rop,
TI0Ka €r0 CHI'HANl HEUCTIPAaBHOCTH HE CHUMETCH.

Puc. 11. TlorerumoMeTpsr umuTarmu aBapuif

Koraa ocmosnoit JII" pa6o-
TaeT Ha c6opHble muHsl TPII, a
pesepHblif JII" ocTaHOBNEH, TO
MPH OTKIIOYEHHH BBIKIFOUATENs
OCHOBHOTO JII" TOKOM KOpOTKOToO
3aMbIKaHHsl, 3aMycK Pe3epBHOro
AL ne Oyser mpousseneH (3a-
IIMTA OT BKIIOYEHMS HA KOPOT-
Koe 3amblkanue). [Ipu atom oc-
HoBHOl JII" ocraercs sanmymien-
HeM. TTocne KBUTHpPOBaHus aBa-
PUHHBIX CUrHANOB (Ha aBTOMa-
THYECKOM BBIKJIFOYATEIe U yCT-

Puc. 12. Knonku nmurawn asapni POHCTBE 3alMThI reHepatopa),

) ecnu ocHoBHOM I nponomkaer
paGorats — Gyner mpou3BeeHO BKITIOYEGHHE ero Ha COOpHBIE IHUHbL.
Ecnu ocHoBHoM JII” ocTaHOBNEH M rOTOB K 3amycKy, To oH Oyner 3amy-
WIEH U BKIIOYEH Ha COOpHbIE MWWHEL. ECIN OCHOBHOM AT" k 3amycky He
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TOTOB, TO OyJET NMPOM3BENEH 3alyCK H BKIIFOYEHHE HAa COOpHBIE LIMHBI
pesepsHoro [T :

Ecnu ocHoBHOl u pesepsHsbii [T paGoTaloT mapauieibHO W MOLI-
HOCTE 000ouX cocTaBUT MeHee 20% Ha Kaxapiii [II' B TedeHHe He MeHee
45 cexyHn, TO Harpy3ska ¢ pesepsHoro J[I' Gyzer IUIaBHO [iepeBeneHa Ha
OCHOBHOI, 1oce yero pesepsubii JII OyneT OTKIOUYEH B OCTAHOBJIEH.

Ilpu nomyueHuu 06OOLIEHHOrO mHpexy-
NpPeJUTENbHOr0 CUrHaja oT Moboro u3 ma-
pannensbno paboraromux I, HEMCHpaBHBL
JI" Oyzner miaBHO pa3rpykeH, OTKIIOYEH OT
rNaBHBIX COOPHBIX IMH U OCTAHOBIEH U Gy-
JIET CYMTATHCSA HErOTOBBIM K 3aIyCKy 10 TeX
nop, moka oCoOLIeHHbIH NpeaynpeauTeb-
HBI CHrH&I HE CHMMeTcs. B cimyyae ‘mony-
yenns curHana «ABAPUMHASL OCTA-
HOBKA» (puc. 13) ot onHoro u3 paGorao-
mux B napamnens AT, ator A" Oyner He-
MEJUIEHHO OTK/IOYEH OT MIaBHBIX COOPHBIX
LWIKMH U OCTaHOB/EH. [Ipu BKIIOYEHHH Bajo-
rerepatopa (BI') He npeaycMoOTpeHo AnMMTeNbHOM NMapaienbHoM pao-
Thl W pacnpeneneHus Harpy3ku mexay I u BI'. Tlocne aBromatmue-
CKOIl CHMHXPOHM3alM{ OCYLIECTBIAETCA TOJILKO ILUIABHBIN NepeBOx Ha-
rpy3ku ¢ A" Ha BI" u o6patHoO.

Puc. 13. Knonka aBapuiinoii
OCTAHOBKH

Apyeue pexcumol agmomamuueckozo ynpagnenus I'PL

B pexume, koraa o6a JII" ABNAOTCS OCHOBHBIMM, U €CJIM Ha [JiaB-
Hble cbopHble wuHbl [PLI He paGoTaer BanoreHepatop, oHu OyayT pa-
6orate B mapamienb, JaxKe NPU IIUTETbHOM CHWXKEHHH HArpy3kH Ha
kaxaeiii I Mmenee yem Ha 20%. [Ipu aToM OyZaeT NMpoOU3BOAWTECA aB-
TOMaTHYeckoe pacripeneneHue Harpyskd mexay JI. Ilpu nonydeHnu
or xakoro-nu6o JI[' curHana o0 HEMCNPAaBHOCTH WIIM curHama «ABA-
PUMHAS OCTAHOBKA» (cM. puc. 13), Hencnpassiii JII” Gyzer oT-
KJIFOUEH, pasrpyeH M ocTaHoBJIeH. [1ocae CHATHA BCEX CUTHAJIOB O He-
MCMPAaBHOCTH, OcTaHoBiieHHbIH ' Oyzer BHOBb 3amyLieH, CHHXPOHH-
3UPOBaH C WIMHAMK U BBEZEH B PaGOTy. N

B pexume, korzaa oba /II" sBnsroTCs pe3epBHBIMH, €CIU Ha INaBHbIe
cOopueie mmHbl ['PLL He pabotaer BI', ogun u3 I Gyzner nocTosHHO
paborats Ha rnasHble cOopHbie wMHBI ['PIL. TIpn pocte u ynepxxanuu
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Harpy3k#l Ha pa6orarommit II" 90% u Gosee B TeueHue He MeHee 45
cekyHz, Oyzer samymen Apyroi JII, CHHXpOHM3MPOBAH M BKIIOYEH Ha
riaBHble cGopHbie munel [PIH. IMocne BkimoueHus Gyaer Mpom3Bo-
AUTBCA aBTOMATHYECKOE pacrpedeneHue Harpysku mexay JI. Tlpu
CHIDKEHWH Harpysku 10 20% u MeHee Ha kaxaeii JII B Teuenue He Me-
Hee 45 cexynn, [[['] Gyzmer pasrpyxkeH, OTKIOYEH OT MIaBHBIX cOOpHBIX
IIMH ¥ OCTaHOBJIEH.

Ipu nonyuenuy ot kakoro-mi6o JII" cureana o HeHCIIPaBHOCTH AN
curHaa «ABAPUMHAS OCTAHOBKA» Heucnpasuelii JI' Gyzmer
OTKITIOYEH, PasTpyeH U OCTAHOBJIEH.

Cpeocmea umumayuu na I'PLI]

Bsuny kpaiineii TexHnuecKolf CIIOKHOCTH, HEKOTOpbIE rapamMerTpsl B

MOJENHUPYEMO# 3JIEKTPOCTAHIINM BMECTO PeaslbHBIX 3aMEHEHbI Ha NMH-

“TUpyemsie. [l N3MEHEHHs 3HaUeHHIf 3THX MapameTpoB MperycMOoTpe-
HBI COOTBETCTBYIOIHE OPTaHb! YIIPABICHHUS.

TlpuBozHEle BUraTE | TeHEPATOPOB HMUTHPYIOTCA ACHHXPOHHBIMH
TpeX(hasHBIMH IBHTATENAMH, NOMYYAIOLMMH MTATaHHE OT Mpeobpa3oBa-
Tenelt gactorst (TTH).

CHrHANBI HEMCTIPABHOCTH OT AATYMKOB HM3KOTO YPOBHS MAcia, 10-
BBIUCHHON TeMIIepaTypsl BOMBI M MPEBBIMIEHHS KPUTHYECKOH YacTOThI
BpAILICHHS], HABEINEHHBIX HA MPUBOHbIE JIBUIATE/H I€HEPaTOPOB, MMH-
TUPYIOTCA KHOTIKamu (cM. puc. 12). MenpaBHOCTh 9THX Lerneil Henpe-
PBIBHO KOHTPONMPYETCs 6/I0KaMH YITpaBJIeHUs FeHePaTOPOB.

CpaGaTsiBaHHE YCTPOKCTB 3aIUTEI OT TOKOB KOPOTKOTO 3aMBIKAHHS
¥ ¢ depeHImaTbHON 3aIIUTE TEHEPATOpa TAKKE HMUTHPYETCS KHOII-
Kamu [6, 8]. *

Cpeocmea Kommyrukayuu

Bce 6noku ynipasienns PPM cBsizanbl Mexy coGoii obumei musoit
¢ nnrepdeticom CAN. 310 HEOOXOAMMO JUTS COTIACOBAHHOTO COBMECT-
HOTrO (YHKIMOHHPOBAHUS BCEX yCTPOCTB aBroMaTHky B I'PILL,

Hononuutensto Bee Gnoku asromatvku B TPII[-um AP umeror
BCTpOeHHbIH uHTepdeiic RS-485 ModBUS-RTU. Bee 610kH apTOMATH-
KH 06BbeIMHERE! 110 3ToMy HHTepdelicy B 0buryto nmHy. BosmoxHo moj-
KIFOYenwe k 71oii mmHe B APLL[ k NEepCOHATTBHOMY KOMITBIOTEPY T IPO-
MBIIINIEHHOMY KOHTpOJLIEpY 1o uHTepdeiicy RS-485 ModBUS-RTU. Jns
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MOAKIOUSHHS K I1EPCOBAILHOMY KOMITBIOTEPY HEOOXOAMMO HAIMYME B
KOMTIBIOTEpE nocnezoBarensHoro COM-nopra ¢ unTepdeiicom RS-232
umi RS-485. Tlpu Hanuuuy B IEPCOHATBEHOM KOMIBIOTEpE HHTEpdeli-
ca RS-232 neobxoaum BHemHHMHA HHTepdelcHbili npeoGpasosatess
RS-232/485. Ilpn Hami4uy B NIEPCOHATBHOM KOMIIbIOTEpE MHTepelica
RS-485 BosmoxHo npamoe nomkmoderne (6e3 nuTepdericHoro npeo6-
pazosareiq) K muHe JaHHBX ModBUS-RTU.

Hs oToGpaeHus NapaMeTpoB H CTPYKTYPBI JEKTPOCTAHLIMH He-
o6xomumo nporpammuoe obecnieuenne DEIF A/S ana ycrpoifcTs Tuna
Multi-line2 PPU u PPM. :

Bo3MosxeH u npsamoii 06MeH JaHHBIMH C YCTPOMCTBAMH aBTOMATHKH
I'PILI u APII] npu nomoin moGoro NporpaMMHOr0 oGecriedeHys, nosi-
nepxusatoirero nporoxon ModBUS-RTU B.pesxime MASTER — Hanpu-
mep ModBUS-cosmecTumslit OPC-cepaep, smysistop ModBUS u 1.4

[TapameTps! koMMyRUKaLmy (aipeca ycTpoiicTs Ha munre ModBUS,
CKOPOCTH 06MEHa JaHHBIMH, Y€THOCTb 1 NPOYHE MApaMeTphl CBA3H) 3a-
narores B yerpoiicteax PPU u PPM.

JlaGopaTopHasi pa6oTra Ne 3
ABapuifHblii pacnipeaeHTebHBIN MHT -

Llens: usydenue ycTpolicTBa aBapuiiHOro pacrpee/UTeIbHOrO LT,
1. Onucanue aBapuiiHoro pacnpefenTeabHOrO MHTA

Apapuitapili pacnipenenutensHsiii wut (APIL) cocTout M3 ogHOI
CeKLUH aBapHifHOro Ausenb-reseparopa. O6wait Bua apapuiiHoro pac-
NpefenuTeNbHOrO MKTa NoKa3aH Ha puc. 14.

Du3suuecKan mooenb 2eHePamopHOzo azpezama

ApapuiiHas snekTpocTanuus Mogenupyemoit 93C coCTOHT U3 of-
HOT'0 aBapHiiHOTO /IU3eJb-reHepaToOpPHOro arperara MoImHocTso 0,4 kBT
(puc. 15). Asapuiiibiii nusens-reneparop (AJII) uMutipyetcs pusude-
CKOM MOZEJIbIO, KOTOpasi BKIIOYAeT B ce0st Tpex(asHbiii CHHXPOHHEIH
rerepatop 3x400 B, 50 I'u, 0,4 kBT, npuBOAKMMBI BO BpameHHe Tpex-
(a3zHbIM aCHHXPOHHBIM IEKTPOJABUraTENEM IEPEMERHOTO TOKA.

17




Puc. 15. ®usnyeckan MOZIENb aBapHIfHOrO An3e/b-reHepaTopa
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Ha puc. 16 nokasana 3sexTpryeckas NPUHLUMNHATLHAS CXEMA aBa-
PUIHOIO PacnpenenvTeIbHOrO LIUTa.
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ABAPHISHIR IHIEML MEHEPATOP

Puc. 16. Cxema anexTprueckas NpHHUMITMAILHAL
Bnox ynpaenenus zenepamopom muna PPU

B APIL ycranosnen 6nok ympaBieHus reweparopom Tuma PPU,
NpeCTaB/sIOHA co00 MHKPOIIPOLECCOPHBII GIOK, coaepKamuii Bee
HEOOXOAMMbIEe (PYHKLUH YTpaBieHHus CUHXPOHHBIM reHepaTopoM. Bok
PPU (cM. puc. 3) BRINOJIHAET CHHXPOHH3ALMIO CHCTEMBI, ¥ 00ecreynBa-
er Bce (QYHKUMM KOHTPOIS M 3alluThl reHeparopa. Koutpommep PPU
ynpasiser Boikioyarenem AJI" v mMeeT naHenb oneparopa, yCTaHOB-
NeHHylo Ha nnieBod cropone APL (puc. 17), Ha koTopoit oToGpaska-
1oTes napametpel AJIT.

B cocrase 6noka PPU umeloTcs Bce HEOGXOAMMbIE 31€KTPOHHbIC
YCTPOHACTBA JUIS U3MEPEHMsA 3MEKTPHYECKHX MapameTpoB 3-(hasHbIX
CHUCTEM C MpPE/CTABJIEHUEM DE3Y/IbTATOB W3MEPEHHMI 1 aBapuifHbIX CHT-
HanoB Ha skpaHe LCD-gucnnes. [TporpaMmupoBanse ocymecTsisercs
C TIOMOIIBI0 KOMIOBIOTEPHOTO MEHXO (C BO3MOXKHOCTBIO 3alIMTHI [apo-
JieM), BBIBOAMMOrO Ha Aycrueif Goka, WM 4epes mnecineaoBaTenbHbIi
nopr RS232 or kommsiotepa. [IpuHUANMATEHAS cXeMa MOAKTIOYEHHS
6noka PPU nokasana Ha puc. 18.
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Prc. 18. Tipunumnuansras cxema noaxmoyenns 6noka PPU

[Tpeo6Gpa3oBaTesnb 4YaCTOTHI

JIns nvTaHusA 1 yOpaBJieHMs NPUBOIHBIM dJleKTpoasurateneM AT
B APIIl ycraHoBneH mnpeofpa3oBarenb YacTOTHl MEPEMEHHOrO TOKa
(puc. 19). Ha stor mpeoGpasoBaTenb IOCTYMAOT KOMaHAB! OT GJIOKa
PPU (xomannp! «ITYCK» u «CTOII») # OT 3/eKTPOHHBIX TTOTEHLIMOMET-
poB 3amanus 9actots! (komanael «HACTOTA BOJIBILE» 1 «<4YACTOTA
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MEHBIIE»). B aBromaTitieckoM pexuMe ynpasiesus ¢ 6noka PPU Ha
3MeKTPOHHbIE TMOTEHLUMOMETPBI 3a/laHisl YacTOThI IH3elb-reHepaTopa Mo-
crynaror komanibl < JACTOTA BOJIBILE» u «<4ACTOTA MEHBIIIE».

Puc. 19. IpeoGpasosaress 4acTorsi

Jins mporpaMMHpoBaHus TPeoGpa3oBaTelsi U HAMKCAHUS YIIPABJIHO-
IHX MPOrpaMM MOKET HCMOJB30BATHCA NAKeT MPOrpaMMHOTo obecriede-
HUSA 1S IEPCOHABLHOIO Komnbrotepa nox OS WINDOWS [4].

Pene xoHTpons HampsaKeHHus

B APIL[ B aBTOMAaTH4YeCKOM pekuMe BELETCS HeNpepbiBHBIA KOH-
TPOJIb HanpsuKeHUsi Ha BBoJe nuranud or ['PI] npu nomoum pesne kou-
TpoJs Hanpsokenus (puc. 20).

3amuTHBIE  penie  HanpsKeHUs
RMV-112D Bxomiar B cocTaB cepuu
pene DEIF, npenHasHaueHHBIX s
3aLUMTBI M YTIPABJICHUs TeHePaTOpaMH,
H MOTYT NPUMEHATbLCS KaK Ha cyxax,
TaK ¥ B kayecTBe OGeperoBoro odopy-
JOBaHMUA.

Pene umeroT onoOpeHHe rIaBHBIX
KnaccupukaunoHHbIX ob1ecTs. Pene
Hanps)K€HUss MOTYT NPUMEHATHCS

Puc. 20. Pesie KOHTPONIS HANPSKEHHs
JUISL 3QLUThI T€HEPaTOPOB, MOTOPOB U RMV-112D
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TpaHc(OpMaTOpOB MpH KomebaHuu HampsokeHUs B CHcTeMe. Pene orcie-
XKUBAeT HaNPsHKeHWE Ha BeeX TpeX (hazax, oOHapykuBas MOBBINIEHHE H
TNoHIDKEeHUe HanpsokeHus. C nmomomisio uHmmkaropa LED mpowssomur
YKa3aHHe aBapHifHON CHTyaluH; yKa3aHUe aKTHBHPOBAHHOTO Pelle.

Pernie mpousBomuT w3MepeHus: HaUpPsKGHHS Ha BCEX Tpex (hasax,
obecnieunBas RMS H3Mepenne CHHYCOMAIBHOTO HAmpsykeHHs. Ecnn
HanpsKeHHe NajaeT HUXE NOMYyCTHMOrO KPHTHYECKOTO 3HAYEHMs WM
NPEBOCXOAUT BEPXHEE KPUTHYECKOE 3HAYEHHE, TO OyNeT aKTHBHPOBAH
COOTBETCTBYIOLIMI BBIXOAHON CHIHaN (MHHUMANbHOE/MaKCHMAIBHOE
HanpskeHue coctapisier U< + U>).

Ipu 0GHapy>keHHH BEICOKOTO BXOXHOTO HANPSUKEHHS H B CIydae, ecin
3TO HaNPsDKEHHE MPEBOCXOIUT BEPXHEe KPUTHYECKOE 3HAYEHHE, AKTHBH-
pyeTcs BEIXOZHOM CHrHai (MakcuMmasibHoe Hanpsokerue U> and U>).

Ilpn o6HapyXeHHH HH3KOTO BXOZHOTO HANPSKEHUS U B CIyHae, ec-
JIA 3TO HaNpsOHKEHME NMafaeT HUKE KPUTHYECKOTO 3HAYEHHS, aKTHBUpY-
" €TCsl BEIXOJHOI curHaN (MHHHMaITbHOE Hanpskenne U < and U<).

Kputiyeckoe 3HaueHUe yKa3pIBAeTCs C IIOMOLIBIO TIOTEHIHOMETPOB
Ha nepeaHel naHeny perne.

[Ipu mpeBsIIEHNH yKa3aHHOTO 3HaueHUs GyleT BKITIOUEH COOTBET-
CTBYIOLIMH TaiimMep, KOTopblif Gyner paboTaTh B TeueHue BCero asapuii-
HOro nepuoja. 3anepkka He 3aBUCHT OT TOTO, HACKOJIBKO TIPEBBILIEHO
KPUTHYECKOe 3HaueHHe. Eciiu XapakTepuCTHKA BEPHETCS K HOPMabHO-
My 3HAQUYEHUWIO, TO Ha TaliMepe YCTAHABIUBAETCS MCXONHOE 3HAYEHME.
TMocne ucTeyeHns BpeMEHHOro NMepHOA, YCTAHOBJIEHHOTO Ha TaliMepe,
KOHTAaKT H BCTPOEHHAs CXeMa TMCTepe3yca aKTHBHPYHOTCS, a COOTBET-
CTBYIOIIKH KpacHbIf nHauKaTop LED Bxmouaercs.

B pene npumensercs perynupyemsiii ructepesuc (06mmit s 060-
HX KOHTAakKTOB), T.e. pa3uuua B 1,10% ot 3navenns Un Mexy nojgayvei
HANpPSKEHUA Ha peNie ¥ OTKIIOYeHHeM HanpspkeHHs. Eciu apapuiiHoe
HaNpsOKEHHe PaBHO MIIM MEHbIIe MNpPEeABAPUTENBHO YCTAHOBJICHHOTO
3Ha4YeHHs THCTEePe3uca, TO pefe OyeT NeakTHBUPOBAHO.

Pere obecrieunBaet mofady BHIXOAHBIX CHTHATOB ABYX BHI0B: U< —
MUHUMAIBHBIH KOHTakT, U> — MakcHManbHbI KOHTaKkT. KOHTAKTEI MO-
TyT GBITh B HOPME ITO]1 HaNPSDKEHHEM WITH §e3 HanpsKeHHAL.

KoHTakT (B HOpMe Ge3 HanpsyKeHHs) peKOMEHIYETCs MPH YCTAHOB-
Ke B Ka4iecTBE CyIOBOro 00OpYHOBaHHSA, HCIONB3YEMOTO JUIs peryJiy-
POBKH U ynpasiienus. B ciydae nmepeGoes B nogade BCOMOTATENBHOTO
TMUTAHUS KOHTAKThl He GyAyT aKTHBHpOBaHbL Pene cHaGkeHO cXeMoif
KOHTPOJIS 32 BKJIFOYEHHWEM THTaHHUA C ITepHonoM BpemeHu 200 ms, uTo
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obecrieqnBaeT KOPPeKTHOE (PYHKLMOHUPOBAHHE peNe MPH TONKITI0Ye-
HUH BCIIOMOTraTeTbHOTO HaNPSHKEHHS.

Pere, kpome Toro, ocHaleHo 3eneHbM uHmukatopom LED "POWER"
JUL# TIOKA3aHUsA, YTO MUTaHME BKTOYeHO. Llenb yrpasneHus nokasaHa
Ha puc. 21.

Bce anemenTs! ynpasneHus (3a HCKIIOYEHHEM KOMaH){ aBTOMATHYe-
CKOT'O BBIKJTFOYATENSA) BEINOJIHEHBI IS HANPSKEHHS MOCTOSHHOIO TOKa
24 B. Cunosas iienb KOHTPOJIS HaNpshkeHus u300paxeHa Ha puc. 22.

HsmepurenbHsie mpubopet

Ha APII npeaycMoTpeHE! CTpenodHble H3MePUTENbHbe MPUOOPHI
JUTs KOHTPOJIA BCeX HeOOXOAMMBIX BETNUHH. )

CuntoBsle MOTYNPOBOAHUKOBEIE YCTPOIfCTBA JOMKHBI GBIT 0GOPY-
JOBaHbl H3MEPUTENIbHBIMH IPUOOPaMH B COOTBETCTBHHM C MX Ha3Haue-
HueM. Ha puc. 23 nokasausl o6LuMi BUA ¥ cXeMa NOAKTIOYEHHUS BOJIBT-
metpa (a), amnepmerpa (6) 1 BatT™meTpa (6).

BHyTpeHHH} W BHEWHUII KaHANBI CBA3U

Kanan mepenaun uH(opMaLmu D0mKeH HENPEpBIBHO CaMOKOHTPO-
JMpPOBATBCA € LENbI0 OOHApYXKEeHHs OTKa30B B HEM CaMoM M cOOeB B
rnepesaye nHpopMauuyu Ha ysnax. IIpi o6GHapyeHUH HEUCTIPaBHOCTH
JIOJKHA CpabaThIBATh CHTHAH3ALIKS.

Ecnn kaHas nepenaun HHGOPMALMK WCTIONb3yeTCs MUTA IBYX U 6o-
nee OTBETCTBEHHBIX (DYHKIMH, OH HOMKEH OBbITh Pe3epBUPOBAHHBIM.,
PesepBrpoBaHHbe KaHATBI TIEPEAAYN JAHHBIX JONKHBI MPOKIAIBIBATE-

s OTAENBLHO H Ha BO3MOXKHO GOJbILEM yIaTeHnH APYT OT Apyra.

IepexmouenHne MeKIY pe3epPBUPOBAHHBIMH KaHaJlaMH He JOIIKHO
BBI3BIBATE HApYyWIEHWH B mepenade MHGOPMAUMH W B HENMPEPHIBHOM
(yHKUMOHHPOBaHHH cHCTeMBL [IpH aBTOMATHYECKOM MepeKTIOYeHIH
JIoJKeH nonaeatses curnan AlIC.,

Jlna obecrievenns HOPMATLHOrO oGMeHa HHdOPMalMeit Mexy pas-
JMYHBIMH CHCTEMaMH JOKHBI MCIIONB30BAThCHA CTAHIAPTHBIE WHTEP-
(eticer. KommbroTepHas cuctema HomkHa GbITh MOCTPOEHA TAKHM obpa-
30M, 4TOGbI B Clly4ae BBIXOJA €€ H3 CTPOsS OOBEKTHI YNPABNCHUs aBTO-
MaTHYeCKH NPUBOIMIINCE B HaWMEHee omacHoe cocTosiHue. Hemcnpas-
HOCTb CHCTEMBI 1 €€ Nepe3arnycK He NOJKHbI PUBOIUTE YNpaBIseMble
TPOLIECCHI B HEOTIPEIEIEHHOE UIIH KPUTHYECKOE COCTOSHHUE.
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Puc. 21. Uens ynpasnenus
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RMV PPU

Puc. 22. CanoBast Lenb KOHTPONA HANPSKEHHS

Ipunmeuanne. KonTakrel, HAXOAAIIMECS B HOPME MO HAPA/KEHUEM, He AKTHBH-
pytotes B Tedenne 200 ms rmocne 1OJICOEIMHEHHS BCOOMOTATEIBHONO HANPSKECHHS.
TTono6reIM 0Gpasom penre cHaOKEHbI CXEMOM KOHTPOIS 32 RBIKIIOYEHHEM TIHTAHHS C
nieproioM Bpemenn 200 ms, uTo obecneunBaeT HaGMOAEHHE N TTOUIepX)aHue yHKIMH
TIY TIPERBIIEHMH YCTAHOBJICHHBIX 3HAveHMit B Tedenwe 200 ms nocie OTKIIOYEHUS

BCIIOMOTATEILHOTO HANPSKCHHA.
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Puc. 23, OGuumii BUJ M CXEMbI TIOAKTIOYEHHS
BonbTMerpa EQ72-x (a); amnepmerpa EQ72-x (6) n Barrmerpa EQ72-x (6)

CucTeMsl yNpaBieHUs, aBapuiHO-NIpeaynpenuTeNIbHOM CUrHaIH3a-
LIMH Y 3aI0UTHI BBITOJHEHBI TAKUM 00pa3oM, YToOb! €JUHUYHEIH OTKA3 B
KOMIBIOTEPHOH CHCTEME HE MOT MOBJIUATH Ha 0ojiee YyeM OAHY M3 yKa-
3aHHBIX (yHKIHIA.

HMcnoneayemsiit B cucreme kaHan CAN npegHasHa4YeH TOMBKO IS
BHYTpeHHel cBa3d. CoeMHeHHe ¢ JPYTMMH CHCTEMaMH CBS3H HE JO-
mycraercs. Eciu TpeGyercs cBA3b ¢ BHEIUHEN CUCTEMOM, HEOGX0AUMO
BBIOPATH JOMOJHHTE/BHYIO NaHeNb YIPABNCHUS CBS3bI0. BHeuHui ka-
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HaJl HEOOXOAUM IS CBA3H C BHEIIHeH CHCTEMOM KOHTPONS U aBapuii-
HOM CHIHAIH3aLMH Wik C KOHTPOJUIEPOM ABUTaTeNs. )

Bce 6noxu aBromatuku B APIL] mMeroT BCTpoeHHbI WHTep(deic
RS-485 ModBUS-RTU. Bce 6510KH aRTOMATHKH OOBEAUHEHBI 110 3TOMY
uHTepdelicy B o6LIYyIO LIHHY.

Bosmoxno noxmoyerue 3ol uHbl B APLL k nepcoHansHOMY KOM-
OBIOTEPY WIH TPOMBILUIEHHOMY KOHTposiepy mo uHrepdeiicy RS-485
ModBUS-RTU. [iis NMOAKTIOYEHUs] K IEPCOHANLHOMY KOMITBIOTEPY
HEOOXOIMMO HaIMUKe B KOMITbIOTEpe mocnenoBarensHoro COM-nopra ¢
uHTepdeiicom RS-232 v RS-485. [Tpy HaM™ MM B YIEPCOHAIBHOM KOM-=
neiotepe HHTepdeiica RS-232 Heobxomum BHemHMH HHTEP(EHCHBIH
npeobpazosarens RS-232/485. Ipu HalMuMK B NEPCOHATBEHOM KOMITBIO-
Tepe uHTepdeiica RS-485 BosmoxkHO mpsimoe (6e3 uHTEepdeiicHOoro mpe-
obpa3zosarens) NoaxIIOYeHHe K mHHe JaHHbiX ModBUS-RTU.

Jlna otobpaxkeHus MapaMeTpoB H CTPYKTYPHI NEKTPOCTAaHIMH He-
obxomiMo nporpammHoe obecrieyernne DEIF A/S nns ycrpoiicts Tuma
multi-line 2 PPU.

Bo3moken 1 npsmoit 06MeH TaHHBIMHU ¢ YCTPOWCTBAMH aBTOMATHKH
APII npu nmomomy a060ro NporpaMMHOTO OGecedeH s, MOATepPKH-
saromero nporokon ModBUS-RTU B pexnme MASTER — nHanpumep
ModBUS-cosmectumeiit OPC-cepsep, amysstop ModBUS u T.4.

ITapamerpsl koMMyHUKaLUMK (aapeca ycTpoicT Ha wiHe ModBUS,
CKOPOCTh OOMEHa JaHHBIMHU, YETHOCTh U MpoUHe MapaMeTphl CBA3M) 3a-
naiores B yerpoiictse PPU.

IMporpamMMupoBanHte OCYECTBASETCA C MOMOILIBIO KOMITBIOTEPHOTO
MEHIO (C BO3MOXKHOCTBIO 3aIIUThl NApOJIEM), BBIBOAUMOrO Ha JHUCILIEH
Gnoxa, nnm depes mocnenoBaTenbHbii mopT RS232 ot kommbioTepa.
TTpu 3TOM HCMONB3yeTCA BCTPOGHHOE CEPBHCHOE MpOrpaMMHoe obeciie-
yenne Multi-line 2 na Gase onepaumonHoii cuctemsl Windows®. Ilo-
MHMO CTaHIAPTHBIX (DYHKIMiIi cepBHCHAas MporpaMma ofecnedynBaer
JIOTIOJIHUTETbHbBIE BO3MOXKHOCTH, HAlIpAMep, BBIBOJ Ha JKpaH Beeil HE0O-
Xomumoit HHpopMaLMK T PUEMOUHON TIPOBEPKH, COXpAaHEHHE U 3a-
rpy3Ka HacTpoeK. a TaKkke OOHOBIEHHE MPOrPaMMHOro obecreyeHus.

2. Pexxumpi paotsi APLY

APIIl obecneuvBaeT cnemyomnue pexuMbl pabOTHl aBapHHHOM
3JIEKTPOCTAH MU

— JUIITENIbHYIO OOMHOUHYI0 paboty AJIT" Ha wmHbl APILL;

— JUTMTEeNbHBIN pueM rmatanusa ¢ I'PII Ha wuaer APLL,
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Buibop pexcuma ynpaenenus API]

PexxuM ympaBneHus 3agaercs nepekmoudarenem «YIIPABJIEHME»
JUIA BCEro LIMTa:

«OTKJI» — ympaBieHHe OTKIOYEHO, YINPABJIECHHE BhIKIFOYATEIEM
reHeparopa 3a0J0KHPOBAHO.

«['PI» — py4HOe ynpaB/ieHHe IeHEPaTOPOM H €ro BBIKIIOYATENIEM,
npoBepka padoTkl aBToMatHky APLLL;

«ABT» — aBTOMaTHYECKOE YIPaBJICHHE T€HEPaTOpOM U €ro BBIK/II0Ya-
TesteM, py4HOE YIpaB/ieHHe BBIKIIOYATEIeM [eHepaTopa 3a610KMPOBAHO.

Pyunoe ynpasinenue AJII’ ¥ ero BeIKIOYATeNeM, NOJACTPOiKa yac-
TOTHI M HAMPsDKEHHUs 3ampemeHsl, ecnu Aaa APIL BoiGpan pexum
ynpasieHus «ABT». BkiroueHne HCTOYHUKOB 3JIEKTPOIHEPrUH Ha K-
HBI 6€3 CHHXPOHU3ALMH JIOMYCKAeTCs TONBKO NMPH 00eCTOUeHHBIX cOop-
HBIX [IHHAX.

Dyuxyuonuposanue APL ¢ asmomamuueckom pedicume

Ecni APLLL HAXOIUTCA B PeXHME ABTOMATHYECKOTO yTIPABACHUS, TO
' pyyYHOE BMEINaTeNbCTBO B YNPaBIEHHE HENOMYCTUMO, TOCKOIBKY 3TO
MOJKET TIPUBECTH K HEIUTATHBIM M aBapUHHBIM CHTYalMsM, K BbIXOAY
annaparypsi APLL| n reseparopa u3 cTpos.

OcHoBHas QyHkuus, BeimosnHsemas APIL, — nonzepxanue dJek-
TponuTanusA Ha cGopHbIx mMHax APLI u nanexHoe cHabkeHHe Jek-
TpO3HEprueil OTBETCTBEHHBIX CYAOBBIX MNOTpeOMTENeH, MOSyyaromux
nutanue ot APLL. .

APIL nonyuaer ocHoHoe muTtanue ot ['PLL u pesepsHoe (B ciyvae -

HCYE3HOBEHMS OCHOBHOrO) — oT A/IT.

B APIL[ B aBTOMaTH4eCKOM PEXHMME BEAETCS HENpepbIBHBIA KOH-
TPOJIb HANpsDKeHUs Ha BBoze nutanus ot ['PL npu momomu pene kon-
TpOJIL HampsykeHusA. [1pd CHUKEHMM WIIM TOJHOM MCYE3HOBEHHM Ha-
npsokerus Ha BBoze ot I'PLL anmapatypa APIL] ofecneunBaer: oTkimo-
yenHe Quaepa npuema nutanua ot ['PILI; Beiiaua koMaHAB! Ha 3aITycK
AJIl"; mpu monyYeHWH OT FeHepaTopa CUTHAla «rOTOB K MpHEMY Ha-
rpy3ku» — BkmoueHne A/l Ha ofecToueHHble muHbl APLL.

[Tocne mepexona Ha mutaHue oT AJII" KOHTPOJb HANpPSYKEHHUS Ha
Beone ot ['PLLI nponomkaercs. IIpu nosBleHHH HANPSXKEHHNS HA BBOAE
ot I'PI1] anmapatypa APII] o6ecneunBaer:
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— BBIIEPXKKY BPEMEeHU — KaK MPaBHIIO, HECKOJIBKO MUHYT C MOMEHTa
NOSIBIIEHUs HANpsKeHus Ha BBoge ot ['PIL; '

— MO HCTEYEHHUH BBINEPXKKH BPEMEHH — OTKIFOUEHHE BBIKIOYATeNs]
AJZIl" u BCcnien 3a 3THM HEMEJIeHHOE BKIIOYEHHE BHIKIIOYATENs BBOAA
or ALl

—ocranoBky AJIT.

ITocne ocranoskn AJII" APIL] BHOBE TOTOB K aBTOMAaTHYECKOMY 3a-
nycky AJI" B cinyyae obecrouuBanus APLLL

JlaGopaTopHuas pabora Ned

M-Vision. CucreMa yaaJJeHHOr0 KOHTPOJIs,
yHpaBjieHHs ¥ ¢00pa JaHHBIX

IJens: usyverne paGoThl CHCTEMBI YAIEHHOTO KOHTPOJIA, YIpaBe-
HUs ¥ c60pa JaHHBIX.

1. O630p npunoxenns cucremsl M-Vision

CucreMa ynajeHHOrO KOHTPOJS, ympaBieHHs M cOOpa HaHHBIX
M-Vision npenHasHaueHa s paboThl ¢ KOHTPOJUIEPAMHU YIPaBIEeHUA
JM3eNb-TeHepaTOPHBIMK arperatamu cepur Multi-line 2 (puc. 24). Cuc-
TeMa MpencTaBigeT codolf mporpaMMHoe obecreuenye, yCTaHaBIBae-
MO€ Ha KOMITBIOTEpE OriepaTopa CyJ0BOi 31eKTpocTanuuu. ITporpamm-
HOe o0ecreyeHne COCTOMT W3 TpeX YacTeil: cpebl pa3paboTKy MPOEKTa,
cepBepa U KiHeHTa M-Vision. YaaneHHbIH nepCcoHANbHBIA KOMIIBIOTEp”
C YCTAaHOBIIEHHBIM NPOrpaMMHBIM Tpoaykrom M-Vision mnosponser

* OCYLIECTBJISITh AWCTAHLIMOHHBIM KOHTPONb M YMpaBieHue Cya0BOH

sekTpocTanumeil. Ha 3KkpaH MOHHTOpA BBIBOAMTCS MHEMOCXEMa JJIeK-
TPOCTAHLMH, HA KOTOPOW H300paXkeHbl AU3eb-reHepaTophl, BaJoreHe-
paTop, aBapuifHbIil Ju3eNb-reHepaTop, Harpy3kH, a Takke BCe aBTOMa-
THYECKHE BBIKIIOUATETN U KOHTPOJIbHO-U3MEPHTENbHBIE TIPHOOPSI, 1e-
MOHCTPHPYIOIIHE MapaMeTpsl pabOTAIOIINX reHepaTOPHBIX arperaros.
Vnpasnss KypcopoM Ha 3KpaHe MOHHTOPA, MOXHO C YNaJeHHOTro
KOMIIBIOTEpA YMNpPABNATh IeHEPaTOPHBIMU arperaTaMd U HX aBTOMATH-
YeCKMMM BBIKIIOYaTesMA. Kpome Toro, MMeeTcsi BO3MOKHOCTS Tpef-
CTaBHUThH Ha KPaHe MOHUTOPA KOHTPOJIMPYEMbIE ITapaMeTphl BCeX pado-
TAOIUX TEHEPATOPOB B BU/IE TAGIHL HIN HEMPEPBIBHO MEHAIOMIMXCS
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Puc. 24. Oprann3auns cssn MeXy nprioxeruaMu M-Vision

rpadukoB (ocuusuiorpamm). [pu monommocm HUMEETCsl BO3MOXK-
HOCTh Yepe3 ajianTep, MOAKMIOYHTE 10 BOCBMH MOHHTOPOB, 33 KOTOPbI-
MM 00yYaromecs: MOryT NpOCNeNUTh, KaK U3MEHAIOTCS MapaMeTphl pa-
604UX ¥ TePeXOMHBIX MPOLECCOB IIPH YIPABASHUM PEeXUMAMU PaboTh
{ Harpy3Koif 3/IeKTpOCTAHIUH.

2. Onucanse OKOH NPUJIOKeHHs cucTembl M-Vision
Oxno «Power Plant»
3T0 OKHO mpeacTaBiIsieT MHPOPMALMIO 00 3NEKTPOCTaHLHU B BUIE
AHMMUPOBAHHBIX rpaUyecKHX 3JIEMEHTOB Ha OJHOJIMHENHON MHeMo-
CXeMe H sBIAeTCs YNOOHBIM TOJIb30BATENbCKUM HHTepdeiicom st

ynpaBJeHns 3eKTpocTanuuei (puc. 25).
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Puc. 25. Oxno «Power Plant»

[uHsl, HaXONAIMECS IO/ HANPIKEHHEM, HHIAHLHPYIOTCA 3€EHBIM
useToM. Pszom ¢ mzoGpaxennsmu 11, T2, BT, A" pacmionokeHnbt
MHIHUKATOPbI COCTOAHUS M 1OTpebnisieMasi HArpy3koif MOIHOCTs. B Jjre-
BOM BEPXHEM yTTy HMEIOTCS KHOMKH BRIGOpa pexuMa paGoThl 3NEKTpo-
CTaHLMH.

[Tepexon 13 moyaBTOMaTHYeCKOrO YNpaBieHus B pexuMbl «BI» u
«PA3JIEJIbHBIW» nponcxomut uepes pexam «ABTOy. CrnipaBa oT HUX
C TOMOILBIO KHOMKH «BBINONHATE) 0CYIECTBISETCS BHIGOP OCHOBHOTO
u pesepBrOro I (1 — 0CHOBHOIH, 2 — pe3epBHBiif).

B 3ToM OKHe u306pakeHbl Takke aHHMUPOBAHHbIE 4acTOTOMEPEI U
BOJILTMeETPBI cexuuu JII' i BI.

Oxna «Diesel Generator 1» u «Diesel Generator 2y

31€ech OCYLIeCTBISETCA yIpaBieHHe Ansens-redepatopamu 1 (A1)
1 2 (JII'2), a Taioke BBIBOANTCS MH(OPMALHS B BHIS AHMMHUPOBAHHBIX
rpaHYECKUX HIEMEHTOB.

Ha puc. 26 nokasano ynpasnenne Ar'l. Kronxamu «ITYCK» u
«CTOIT» COOTBETCTBEHHO 3aryCKaeM N OCTAaHABIHBAEM reHeparop,
kHOMKamu «QG1 BKJI» m «QG1 BbIKJI» — YCTaHaBIMBAEM WJIH CHU-
MaeM reHepaTop ¢ WHH,

CrpaBa 0T KHOTIOK yNpaBneHus H30GpakeHsl HHIUKATOPBI (asHbIX
TOKOB M NWHEHHBIX HanpsbkeHni reneparopa. Han KHOMKaMu yrpasiie-
HUSI HAXOAATCA MHINKATOPBI COCTOSIHHS FeHePaTopa.
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Puc. 26. Oxno «Diesel Generator 1» -

B BepxHeiil HaCTH OKHA PacrioNIoXKeHbl AHUMHPOBAHHBIC n3obpaxe-
HUSl KHJIOBATTMETPA, KWJIOBApPMETPA KM 4acTOTOMepa, MOKa3biBaloLIHe
napametpst AI'1.

AHANOrHYHO OCYIIECTBILIETCA yIpaBeHne ausenb-reneparopom JII2:
xuonku «[TYCK» u «CTOI» — 3amyck WM OCTRHOBKA reHepaTopa, KHOII-
k1 «QG2 BKJD» n «QG2 BbIKJI» — ycTaHOBKa WM ChEM reHeparopa ¢
LiMH. BBEpXy Tak e pacriooKeHb! H3MEPUTEbHBIE IPHOOPLL.

Okno «Shaft Generatory

B 3TOM OKHe BBIBOXUTCA MH(popMmauus o Banoreseparope (BI) B
BHJle AHUMUPOBAHHBIX rPa(uuEeCKUX EMEHTOB (PHC. 27).

B npaBOM HIDKHEM yrily pacroioXKeHbl HHIHKAaTOPb! (has3HbIX TOKOB
M NUHEeMHBIX HampsDkeHuit B, B 1€BOM — MHIMKATOPbI COCTOAHMA BI'.
B BepxHell 4acTH OKHA PacToJOXEeHbl AHMMHUPOBAHHbBIC u3006pakeHus
KWJIOBAaTTMETPa, KWIOBapMeTpa W 4acTOTOMepa, MOKa3bIBaKOIMe Mapa-
MeTpsi BajioreHepaTopa. YNpaBlieHHe 3allyCKOM H octaHoBKO# BIT
ocymectsisiercs ¢ ['PII} B pyyHOM pexuMe.
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Puc. 27. Ok#o «Shaft Generator»

Okno «Tie Breaker»

OTO OKHO NPEIOCTABMSET BOIMOKHOCTh BKIIOYATH ¥ OTKITIOYATH CeK-
LIMOHHBIN BBIKIIOYATENb ¢ MOMOLIBIO KHOMOK «QS BKJI» u «QS BBIKJI»,
a TaKkKe KOHTPOJIUPOBATh YacTOTY M HANpsUKEHHe Ha WnHaX cekuuit I
u BI" (puc. 28).

2

Puc. 28. Oxnro «Tie Breaker»
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Oxno «EDG»

B 3TOM OkHe BBIBOAMTCS MHGMOpMAUUs O ABAPUNUHOM [OHM3EIIb-
reseparope (AJI') B BHAC aHUMHPOBAHHBIX rPaUUECKHX 3/EMEHTOB
(puc. 29).

oy
\‘8‘“‘5

Puc. 29. Okuo «EDG»

B npaBoM HHKHEM yrily pacrosoxeHbl HHANKATOPb! (Pa3HbIX TOKOB
M nuHelHbIX HanpsokeHuit AL, B J€BOM — MHAMKATOPBI COCTOSHHSA
AJIl'. B BepXy OKHa pacnojioKeHbl aHMMHPOBAHHBIE H300pakeHus KH-
JIOBAaTTMETPa, KHJIOBApMETpa U YaCTOTOMEPa, NOKa3blBaloLIye mapamer-
Pbi aBapHHHOTO AM3e/b-TreHepaTopa.

ITpu ynpaBneHnu ¢ KoMnbloTepa 3amyck ¥ ocradoska A B aBTo-
MAaTH3MPOBAHHOM PEKMME He OCYIIECTRIACTCS.

Oxno «Trending»

B 3TOM OKHE }JiMeeTCs BO3MOXKHOCTD MPEICTABUTh HA 3KpaHe MOHH-
TOpa KOHTPOMHpPYEMBbIE NapaMeTpe! BceX paboTAIOIIUX eHepaTopoB B
BHIE Ta0NML MMM HENPEpPbIBHO MEHSIOUMXCA paduKoB (OCLMILIO-
rpamm) (puc. 30).
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Puc. 30. Oxxo «Trending»

Oxno «System»

B aTom okHe u306pakena cxeMa BHELIHEro U BHYTPEHHEr0 KaHANOB
CBA3U TPEHAXXEPHOTO cTeHza (puc. 31).

Puc. 31. Okro «System»
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Okno «Alarm listy

OKHO NpeACTaBIseTCs THHAMIYECKHM CIUCKOM aBapuii n coObITAH,
efiCTBUTENBHO TMPUCYTCTBYIOIMX B CHCTEME YNpaBleHWA. ABapuu
GTOGpaXAOTCA PA3NUYHBIM LBETOM — B 3aBMCHMOCTH OT MX CTaTyca

MOTYT GBITH [epeaaHEl B AMEKTPOHHYIO 6a3y NaHHBIX.

JlaGopaTtopHas paGora Ne 5

KomnboTepHoe ynpasJjieHHe CyA0BOMH
ABTOMATH3HPOBAHHOIM 1eKTPOHEPreTHYECKOH CHCTEMOl

Leny: npno6pe'remxe HaBBIKOB YINpaBJICHUA 3nempocraﬂuueﬁ B

Pas/MuHbIX PeXUMaX paboTel CyaHa. 7 Mo q
(' 1.OGuwe ceenenns \JVJ* 10y
Na J rl;C v (]
—

JUtA ynpaBienus TpeHaKepHBIM CTEHIOM ¢ KOMIBIOTEpA yCTaHaB-
JMBaeM IepeKmoyaTesb YIpaBleHHs BCeX CeKuuil B MosjoxeHue 2
(ABT.) — cm. puc. 10. ITepexmouatens «MODE» Bcex 31€KTPOHHBIX
MOTEHIMOMETPOB nepeBoauM B nosoxenne «KAUTO» — cm. puc. 8.

Brumouenye ¥ BbIKIIOYEHHE HArpy30K IPOM3BOMMTCA C HOMOLIBIO
nepexmoyareneii (puc. 32) na CVY. ITo 4acoBoii cTpesike NPOUCXOLHT
MrHOBEHHOE BKJIIOYEHHE HArpy3KH, a POTHB 4acOBOH CTPENKH — C 3a-
[POCOM Ha MOAKIIOYEHHE.

Puc. 32. epewmouarenu Harpy3ok
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WMmuTanms aBapuifHBIX CUTYaLuit MOXET OCYIECTBIATLCA MPH Mo-
MOLIHM [IOTEHUMOMETPOB (cM. puc. 11) n kHomok (cM. puc. 12) ¢ reHepa-’
TOPHOMU CEeKLHH U1 KaXIOT0 reHepaTopa.

.B na6opaTopHoii paboTe peann3oBaHbl OCHOBHbIE SKCMTyaTalld-
OHHBIE pPEeXHMBI padOTHI cynHa. [lepen e€ BHIMOJHEHHEM CleayeT
o3HakoMuThCs ¢ IIpaBunamm Poccuiickoro Mopckoro Perucrpa Cy-
npoxoxctsa [1, 9].

B skcrumyaTalMOHHBIX peXuMax paboThl pasiuuHBIE yCTPONCTBa
cyaHa GyAyT WUMHTHPOBATBCS ONMHAKOBBIMH HArpy3KaMH, TaK Kak HX
KOJIMYECTBO OTPAHUYEHO.

2. Pexxnmpl paGoThi CyaHa
Oounounan pasoma T

[Ipexne yem mepeiTH paGoTaTh K CyHOBOM 3/EKTPOCTAHIIMH, He-
00Xx0AuMO OTKMOUUTCH OT Gepera. beperoBoii pekuM ABNISETCS HEHa-
rpy’keHHbIM. [TuTaHue oT Gepera moyy4alOT HEOCHOBHBIE MOTPEGHTe-
JIH, MOIIHOCTh KOTOPBIX HeBenuka. YroOs! nsbexarh nepepsisa B MH-
TaHUH, NpH HEOOXOAMMOCTH, JOMYCKaeTCs KpaTKOBpeMeHHas napan-
JenbHas paboTa kKaxaoro reHeparopa ¢ GeperoM. J{nutensHas napai-
JienbHas paboTa He JOMYCKAeTcs B CBS3W C Pa3sHbIMU TpeGOBaHUAMM
N0 OTKJOHEHHMIO HANpPSHKEHWS M YacTOThl y CYNOBBIX H GEperoBBIX
SNEKTPOCTAHLH.

Ha naunoM TpeHaskepHOM CTEHAE TPH YIPABIEHHH C KOMIBIOTEpA
HeT BO3MOKHOCTH OCYLIECTBHTH CHHXPOHM3ALMIO C Geperom, moaromy
NPUXOOUTCH OTKMOYaTh GeperoBoif aBTomMat BpyuHyk. [locne OTK/IO-
yeHus! muTanus ¢ Gepera (kwonkoii QSC Ha CV) maGoparopHsiii KOM-
TUIEKC NEePEXOIHT B ABTOMATHYECKHH PeskHM.

B pexume TMOJIVABTO ¢ naHenu ympasnerus (cM. puc. 4) Ha
I'PLL xHonkoit «Starty wmi1 ¢ koMmblotepa B ananorosom okse «Diesel
Generator I» (cM. puc. 26) kHonkoit «[Tyck» npoussoautcs 3amyck I
[Tocnie yCTaHOBKHM HOMHHANBHBIX [1aDAMETPOB TEHEPaTop aBTOMAaTHYe-
CKMM BbIKTIOHaTe eM KHOMKOW «CB ON» ¢ naHenw ymnpapreHUs HIH
kHomkoi «QG1 BKI» ¢ KoMMbIOTEpa B Ananorosom okue «Diesel Gen-
erator 1» Gyaer BKITIOYEH Ha IIHHEL

Jlns aBTOMATHYECKOTro 3aIycKa [u3elb-TeHepaTopa NepekmoyaTess
Ha MynbTe YpaBleHUus CTaBUM B TONOKeHHe A6mo3anyck. 3aMbIKaroT-
Csl KOHTAKTEI B €N pejte mycka. [IpoHcXoauT mpokayka MacioM M BO3-
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QyWHbIi 3amyck asurarens. IIpn NOCTHXEHHH BAloM Ou3eNs ompele-
JICHHOI 4aCTOTHI BPaILEHMs, OH NEepexXoauT paboTaTh HA TOIUIMBO, OT-
K/I0YaeTcs 3JeKTPOABUraTeNb NPEANYCKOBOM NPOKAYKH Macja U npe-
KpalaeTcs mo/iaya IyCKOBOrO BO3yXa.

[Mpoucxoaut camopo30yKAeHHE reHepaTopa W NMpPH HOMUHAIBHOM
HanpshkeHHn oH nonkmovaercs Ha I'PII (puc. 33). Tlocne Toro kak
JI'l BcraHeT Ha LIMHBI, TPEHAXEPHBIH CTEH/ NEPEBOMUTCA B PEXKHM
«TOJTYABTOw.
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Puc. 33. Binouenne JII" va wusnt TPIL]

Hapannenvnan paboma JI'

[Mpy BKIKOYEHHMM IM3€Nb-TEHEPATOPOB HA NapajlIeNbHYIO0 padory
BBINOJIHSAIOTCS CJISAYIOLIHE OTepatyH.

B pexume «[IOJIYABTO» ¢ naHenu ynpasnienus (cM. puc. 4) Ha
I'PII] xHomkoM «Start» M ¢ KOMIBIOTEpa B AMAIOroBoM okHe «Diesel
Generator 2» kHonkoii «ITyck» npoussoautes 3amyck JII. [locne ycra-
HOBKH HOMMHAJIbHBIX [1apaMETPOB FeHepaTop aBTOMATHYECKUM BBIKIIHO-
garesieM kHonkoif «CB ON» ¢ nanenu ynpasienus wid kHonkoi «QG1
BKJY C KOMIIbIOTEpa B auanoropom okne «Diesel Generator 2» Oyzer
CHHXPOHHM3UPOBAH M BIJTFOYEH Ha LLIHUHEIL.

B pexume «ABTOp», xorna Harpyska paGorarouiero JIT mocturaer
70% oT ero HOMUHAIBHON MOIIHOCTH MM Oojee, B TeUEHHE HE MEHee
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10 cexynn no komaune or PMS Gyner zamyuieH pesepeHeii I u
BKJIIOYEH Ha rimaBHbie cOopubie mmuel [P [Tocne BKmodeHus Ha-
rpy3Ka aBTOMaTHYECKH pacripefensercs Mexny asyms JII'. Xapakrepu-
CTUKM OCHOBHBIX NapaMeTPOB IIPU MapajUTeNbHON padoTe reHepaTopoB
NOKa3aHbl Ha puC. 34.
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Puc. 34. Ilapannenshas paGota reHepatopos

Korna ocuosnoli [II" paGoraer wa c6opubie munsl ['PIL, a pe-
3epsHbii JIT" 0CTaHOB/EH, TO MpH MOJIyYeHUH oT ocHoBHoro JI" mpe-
AOYTNPEIUTENbHOr0 CUrHala O HEeKPUTHYHOM HEHCMPaBHOCTH MO KO-
manze ot PMS Gyner 3anmymen pesepsrerit JII'. 3atem stot I cln-
XPOHH3UPYETCA W BKJIOYAeTCS Ha riaaBHble cOOpHbie wnHbl [PIL.
Tlocne Bkntouenus Harpyska GyjeT MIaBHO IepeseleHa Ha pe3eps-
uelif [T, mocie gero ocHoBHOM JIIT OTKIIOUAETCH OT UIMH U OCTAHAB-
nuBaerca. [Mocne octanoBkyr ocHOBHOI JII" GyneT cuuTaThes HEroTo-
BBIM K 3alycKy JO TeX [op, Toka ero o6o6uieHHbI peaynpenn-
TENBHBI CHTHAN HE CHIMETCA. :

HekputniHas HeMCNPABHOCTE — 3TO HEUCHIPABHOCTb, He TPedyrolIas -
HeMeuleHHol octaHoBku [T,

HewncnpaBHOCT MOXeT MMHTHPOBATBCSA TIpH MOMOLIM MOTEHLMO-
meTpoB (cM. puc. 11) u kHOMOK (cM. puc. 12) ¢ reHepaTOpHOI CeKUuK
JUISl KaXK0r0 reHeparopa.



Bruouenue 6an0zeHepamopa

PaGoTa OT BAJOTeHEPaTOpa OCYLIECTBIAETCA TOTA, KOTJa OCTagTcs
B OKCITyaTAallW{ 9acTh BCTIOMOraTeNbHBIX MEXaHH3MOB MAalIMHHOTO
OTZeNeHHA W OOLIECYIOBBIX CHCTEM H OTKIIOYAKOTCH nanyOHble MeXa-
Hu3MBI (puc. 35).
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Puc. 35. Pabora oT BaoreHeparopa

B pexume «[TOJIYABTO» nopsjok nepexoa Ha BaloreHepaTop 1
0GpaTHO MPOBOJIAT B CIIEAYIOLLEH MOCIE10BATENBHOCTH:

1. 3anyctuts BI' ¢ MOMOILBIO KHOIKH «PYYHOM MTYCK 'BI'™» Ha
cexuuy BI'.

2. Tlepeiitu B pexkum BT B okue «Power Plant» mporpamMmbt M-Vision.

3. Tlocne BbIXOAA U3 OTKPHITOrO MOpPsi MEPEBECTH 3JIEKTPOCTAHLHUIO
B aBTOMATH4ECKHH PEeXUM.

4. Tlocne Toro kak JI['1 3amyCTHTCS M BCTAHET HA UMHbI, MEPeHTH B
TI0JTyaBTOMATUYECKAT PEXKUM.

5. OcraHoBuTH BI ¢ oMouibio kKHomk# «Py4yHas octaHoska BI».

B pexume «ABTO» mpu nepexolie Ha BajJOreHeparop obparHo
Heo6XonuMo:

1. 3anyctuts BI' ¢ NOMOLIBIO KHOMKH «PYYHOH ITYCK BI'» Ha
ceximH BI'.
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2. Ha jononHWTeNsHOM MaHenu omeparopa (CM. puc. 5) HaxaTh
kuorky BI. ITpomsoiiner aBTOMaTHYecKas CHHXPOHM3ALNA BI ¢ [T,
pacniperiesieHyie Harpy3ok i otkmodenne JiI° oT wun.

3. TTocnie BBIXOJA U3 OTKPBITOrO MOps Ui MEepPeBOa Harpy3Kku Ha
JIT Haxath kKHONKY «KABTO» Ha HOTONHUTENBHON TIaHeN! ynpaBIeHus
(cM. puc. 5).

4. Octarosuts BpyuHyio BI.

Pedxcum pazdeneHHblx ceKyuil

DTOT peXHM MCMOJB3yeTCs, KOrha BO3HMKACT HeOoOXOANMOCTh
gacTh notpebuteneif nutath ot [T, a 4acTh OT BT (puc. 36).
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Puc. 36. Pexxum pasfeneHHbIX ceKumit

B pexnme «[TOJIYABTO»:

1. 3anyctuth BI' ¢ MOMOLIBIO KHOTIKH «PYYHOM TYCK BI'» Ha
cexuun BI'.

2. [MepeiiTu B pexum «PA3JIEJIbHBIM» B okxe «Power Plant» mpo-
rpammsi M-Vision.

3. Jlna nepexofa Ha CYIOBYHO JIEKTPOCTAHIIMIO HeoOXoIMMO Tpo-
W3BECTH Te ke AelCTBUS, 4TO W B TpeabiylieM pexume. TTpousBecTn
aBTOMaTHYeckyto cunxponmsamno [T ¢ BI', a 3areM nepexioyareieM
QS npou3BecTH pa3/ielieHHe Harpy3Kku Ha CeKUNH BI'u IT".
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3amanust K JabopaTopHbIM paboTam 1o AWCHUIUIMHE «TpeHaxepHas
MOJATOTOBKA: TEXHUYECKOE HCIOJb30BaHue U ooOciyxuBanne CADIDC um ux

aneMeHTOB (TpeHaxkep CyI0BOM AIIEKTPOCTAHIINH )

dopMupyeT KOMIIETSHIINU:

[1K-3 CnocobeH ocyiiecTBIATh 0€30MacCHOE TEXHHUYECKOE HCIOIb30BaHUE,
TEXHUYECKOE 00CITy)KMBaHUE, TUATHOCTUPOBAHUE U PEMOHT CUCTEM aBTOMATHKHU U
yOpaBJICHUS TJABHOW JBUTATEIbHOM YCTAaHOBKOW ©  BCHOMOTaTEbHBIMU
MEXaHU3MaMH B COOTBETCTBHM C MEXKIYHApPOJHBIMH W  HAIIMOHAIBLHBIMU
TpeOOBaHUSIMU

[IK-10 CnocobeH ocCymiecTBIsATh HaOMIOJIEHHE 32  OKCIUTyaTaluen
AIEKTPUYECKUX U JICKTPOHHBIX CHCTEM, a TAK)KE CHCTEM yIPABIICHHUS

[1K-13 CnocobeH HCHOIHATh JOJDKHOCTHBIE OOS3aHHOCTH KOMAaHJIHOTO
COCTaBa CyJI0OB B COOTBETCTBUHM C HOPMATUBHBIMU JOKYMEHTAMHU

[IK-14 CnocobeH BiaieTh 3HAHUSAMHU TMPABWI HECEHHS] CYAOBBIX BaxT,
MOJJIEP)KaHUSI CyJHA B MOPEXOJIHOM COCTOSIHUH, CIHOCOOHOCTBIO OCYIIECTBISThH
KOHTPOJTb 32 BBIITOJTHCHHEM YCTAHOBJICHHBIX TPEOOBAHNN HOPM U TTPABUJIT

A-111/6-1.1. HaGmronenue 3a sKCIUTyaTaliel 3JCKTPUICCKUX U SJICKTPOHHBIX
CUCTEM, a TAK)KE€ CUCTEM YIIPaBICHUS

A-111/6-1.2. Habnronenue 3a paboTON aBTOMATHYECKUX CHCTEM YITPABIICHUS

A-111/6-2.2. Texuudeckoe OOCITY)KUBAHHE U PEMOHT CHCTEM aBTOMATHKH U
YOpaBJIEHUs] TJIABHOM  JBHUTaTEIbHOW YCTAHOBKOW M BCIIOMOTaTEJIbHBIMU
MeXaHU3MaMH

A-111/6-3.5. TlpumeHeHne HABBIKOB DPYKOBOIHUTEIS W yYMECHHE paboTaTh B
KOMaHjie

A-111/6-3.6. Bkiaa B 6€301acHOCTh IEepCcoHalia U CyIHa



Jla6opaTtopHasn paGora Ne 1
CocTaB TpeHaKepPHOro KOMILIEKCa

Lens: 03HAKOMUTECA CO CTPYKTYPO# H CHIOBBIM 3NeKTpooGopyo-
BaHHEM TPEHAXXEPHOIO KOMILIEKCa H OpraHAMHU yIpaBJieHHs.

1. OnucanHe TPEeHAXKEPHOr0 KOMIIEKCa

PaccMOTpPHM COCTaBHBIE YaCTH TPEHAKEPHOIO KOMILIEKCA.

1. YeThIpeXCeKIMOHHBI IIABHEIM pacnpenenurenbHeii wut (TPLLD).
Ha ero miieBoif CTOpOHe pacroNOXKeHbl MaHENH YNPaBIEHHSA CHCTEMbI
PPM, pononHuTeNbHAs MaHeNb OMepaTopa, MaHelnh MMHTALMH HEWc-
NpPaBHOCTEMN, PETYNATOPB! YAaCTOTOM BpallleHHs NPHUBOIHOIO ABHIATENs
U BO30YXIEHHA CHHXPOHHOTO IeHepaTopa, NepekifoYaTeNld MOAKIIoYe-
HHs HArpy3KH, KHONKH YIpPaBJeHWs aBTOMATHYECKHM BBIKJIFOYATENIEM
reHeparopa H KOHTPOJIbHO-H3MEPUTENbHBIE TPHGOPBL.

2. Ou3nveckue MOJIeNH reHepaTopHbIX arperatos. [IpusonHoii 1BU-
rateNh reHepaTopa HMHTHPYETCS aCHHXPOHHBIM IBHIATeNleM, KOTOPBIH
MoJtysaeT nuranne Yepes npeodpasosaresns yacToThl pupmsl OMRON.
Boaselictays Ha npeoGpasoBaTenb 4acTOTHI € OMOUIBIO MEpeKToYaTe-
714, YCTAHOBJIEHHOTO Ha FeHEepaTOPHON MaHelH, MOXHO M3MEHSATh 4ac-
TOTY BpAllleHHs FeHepaTopa B INHPOKOM JUANa3oHE.

T'eneparop sABSETCA peabHbIM TpeX(PasHbIM CHHXPOHHBIM [EHEpaTo-
pOM C HE3aBHCHMBIM 3JIEKTPOHHBIM peryistopoM Hanpsskenus (AVR).
Bo3nelicTBys Ha perynsaTop HanmpsKeHHs C MOMOLIBIO MepeKIouaTess,
YCTaHOBJICHHOIO Ha PeHePaTOPHO# MaHEH, MOXKHO M3MEHSTh HalpsHKeHHe
FeHEpaTopa BHH3 H BBEPX OT €r0 HOMUHAJIBHOTO 3HAYSHHU.

Hmurarops! (reHepaTop W TpPHBOJHON ABHUraTeNb) CMOHTHPOBAHE!
Ha 00LIEM OCHOBAHWM ¥ YCTAHOBJIEHbI B HIDKHEN YacTH reHepaTOPHOH
NaHey.

3. Yersipe konTposutepa PPM ¢upmsr DEIF. Ilpeanassauessl mwis
peanmsaury GyHKUMH ynpapieHHs, KOHTPOJA H 3awutst gByX JAT (ausests-
rereparopos), BI™ (Banoreneparopa) u AJII" (aBapuifHOro Au3enb-rexepa-
Topa). [1pu 3TOM MaHenu ynpaplieHHs CHCTEMbI CMOHTHPOBAHBI Ha JiHLie-
BOIf CTOpOHE reHepaTOpHOH naHesH, a WHTepdelicHbIe GIOKN BHYTPH Kask-

JIOM CEKIIUM PAIOM C HFMHTATOPaMH K : obneKron.
4. B cucreme PPM mpeaycmoTpen BOIMOKNOCT OGheuHEHNS
G6JI0KOB B JIOKQTEHYIO Bl '  CeTh € NOMOLILIO CTAHAAPTHO-

ro unTepdeiica, MoITOMY B MCHONBIYETCS  KOMIIBIOTED
BEPXHETO YPOBHS, CHAIAHMMIIN ¢ CHCTEMON YHPANISHIA H/IEKTPOCTAHLH-
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el (ucnomesyercs Modbus-npotokon). Ha kommnbiotepe ycraHoBneH
nakeT nporpaMMHoro obecneuenus M-Vision ¢pupmei DEIF, nocpesnct-
BOM KOTOPOTO MOHO YIpPaBJATh 3/€KTPOCTAHIHEH B aBTOMaTH3HPO-
BaHHOM MJIH aBTOMAaTHYECKOM pexXume paGoTsi, MPOCHeNuTh 32 pabo-
YHM COCTOSHMEM /JU3e/b-TeHEePaTOpOB, BaJlOTeHEPaTOpa M aBapuitHOro
JIM3€/Tb-T€HepaTopa 3/1eKTPOCTaHIAH.

5. Omnocekuuonnsii APLL] (ynpasnenune asapuitasmi JIT). Ha ero jm-
LICBOI CTOPOHE pacloJIOXkKEeHbI NaHENb YNpaBNeHHs KOHTposuiepa PPU,
NaHes b HMUTALMK HEHCIIPABHOCTEH, MEepeKiIioYaTe/ld yIpaBieHHs YacTo-
TOIf BpALIeHHs MPUBOLHOTO JABUTaTelsl H BO30YXKAEHNUS CHHXPOHHOIO Tre-
HEpaTopa, COOTBETCTBEHHO, KHOMKH YNpPABICHMsS aBTOMATHYECKHM BBbI-
KIIOYaTeIeM MFeHEPATOPa H KOHTPOJILHO-U3MEPHTETbHBIE IIPUGOPBL.

2. Onucanue riaBHOrO pacnpele HTebHOrO WHTA

I'naubiii pacnpenemurenbhpii mur (IPL) coctout u3 gerhipex
cexuuii (puc. 1): ABYX CeKumMii QU3eNb-reHepaTOPOB, ONHON CEKIMH Ba-
NoreHepaTopa W OJHOHM CEeKUMH ynpasieHHs. B cekuum ynpasnenus
I'PLL] ycTaHOB/IEH CEKLIMOBHBIH BHIK/MOYaTeNb COOPHBIX wuH [PIL].

Puc. 1. O6umwuit Bua
I'PILL:

a) cexuws Ji'1; 6) cexums w5

JI'2; B) cexima ynpasiie- §

Hud; ) cexups BIY




Du3suueckas mMooenb 2eHEPaAMoPHO20 azpeama

OCHOBHasl 3NIEKTPOCTAHLMA MONEIUPYeMOlf 2NIeKTpOIHepreTHye-
CcKoif crcTeMsl (33C) COCTOMT M3 ABYX AM3eNb-FEHCPATOPHBIX arpera-
TOB MEPeMEeHHOro TpexasHoro Toka MomuocTso no 0,4 kBr (IT'1 u
Al'2) u omxoro BanoreHeparopa MowHocTsio 0,4 kBT (BI'). OcHOBHBIM
Pacnpeie/IUTeNbHbIM YCTPOHCTBOM 3NIEKTPOCTAHIMM SIBJISETCH aBTOMa-
TU3WPOBAHHBIN TNaBHBIA pacnpeaenutenshblii wut (CPLL). Ipemy-
CMOTpeH MpHeM nutanus ¢ 6epera Ha I'PLL] (¢ py4HO# cHHXpOHU3ALM-
eif). Jlu3sernb-reHepaTopsl i BallOT€HEPaTop MMUTHPYIOTCS (GU3HYECKUMI
‘MOZIENAMM, KaK[ast U3 KOTOpheIX (puc. 2) BmoyaeT B ce6s TpexdasHbit

Puc. 2. dusnueckas Mosiesb AM3eNb-reHepaTopa

CHHXPOHHBIH reHeparop (3x400 B, 50 I'u, 0,4 kBT), npuomumslii Bo
BpaieHue TpeX(hasHbM aCHHXPOHHBIM 3JIEKTPOJIBHIaTe ieM MepeMeH-
HOT'O TOKa.

Cucmema asmomamuyecxozo ynpaenenusn
cy006oit anekmpocmanyueii muna PMS

B I'PII] BcTpoeHa cucTeMa aBTOMATHYECKOTO YIpaBIEHHs CyNOBOIL
anexrpocraniueit PMS (Power Management System). PMS cocrout u3
ueThipex GokoB ynpasienus Tuna PPU (puc. 3) mpon3sozucrsa GupmMer
DEIF A/S, BCTPOSHHBIX B KaXmyro CeKuuio wmra, Kaxuwit 6rox PPU
YNPaBISeT BBIKIIOYATEISIMM TEHEPATOPOB M CEKUMONHLIM BBIKITIOUATE-
nieM, a Takke HMeeT raHens oneparopa (puce. 4). Iocne s ycranosnena
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Puc. 4. ITanens oneparopa

Ha suueBoif cropone I'PLLl, Ha koTopoii 0TOGpaxaloTcs mapameTpsl
ynpaenseMoro 61okoM BbIKmouaTens u reseparopa. biok PPU, ycra-
HOBJIeHHBbIH B cexkuun 1, sBiseTcs 6a30BbIM, OH CHabXKeH AOMOJIHHU-
TENbHOU MaHesbio onepatopa (AOP) (puc. 5), KoTopas HCMOAb3yeTcs
JUIs 3aIaHKUA PeXKIMA YTIPABIICHHS 3JIeKTPOCTAHLME!.

B cocrase Gnoka PPU umerotcst Bce HEOOXOAUMBIE 3EKTPOHHbIE
YCTPOHCTBA MUl M3MEPEHHS 3NEKTPHUECKHX TNapaMeTpoB 3-(asHbIX
CHUCTEM C MPEIACTABICHHEM PE3YJIbTaTOB U3MEPEHUil H aBapHiiHBIX CHI-
HanoB Ha skpaHe LCD-mucnnes. IporpaMmuposaHie oCyIEeCTBIAETCS
C NMOMOIIBK KOMIBIOTEPHOIO MEHIO, BHIBOAMMOrO Ha AMCIUIEH 6710Ka,
WM Yepes nocnenosaresbHbii nopt RS232 or kommsiotepa. [Tpunum-
nHanbHas cxema noAxiroYeHus 6;1oka PPU nokasasa Ha puc. 6.




Puc. 5. JlononumtensHas naHeab onepaTtopa

Puc. 6. lpunimmnransHas cxema noakmoyenus 6roxa PPU

Ilpeobpazosamens yacmomoi

Jns NUTaHUA W YTIpaBlieHHs TPUBOAHBIMA 3J1€KTPOIABUIATENSIMU Te-
HepaTopoB, B KaXMOMH reHepaTOpHOH CeKLHH YCTaHOBJICHB! Npeospaso-
BaTe/IM YacCTOTHI nepemeHHoro Toka (puc. 7). Ha atu npeobpazosarenu
MIOCTYNAOT 33aak0liie BO3NEHCTBYA OT 3MEKTPOHHBIX MOTEHIHOMETPOB
EP-Q 96. Komanzsr «[TYCK» u «CTOIT» NOCTYNaloT HEnocpeacTBeHHO
oT PPM uM OT KHONOK, YCTAaHOBNEHHBIX HA Jmilenoil naxnemu [PLL.

B aBTOMartM4eckoM pexume yrpasneHus ¢ 610kos PPM Ha 35neKTpoH-
HbI€ TMOTEHIMOMETPHI 3aJaHUsl YaCTOTHI AU3€/b-TeHepaTopoB MOCTyna-
ot komasabl «XJACTOTA BOJIBLUE» u «YACTOTA MEHbBIIE».

Puc. 7. TlpeoGpazoBarens 9acTOTh!

Jlns apToMaTuyeckoro ynpasnenus EP-Q 96 xwmou «MODE» nHyx-
HO nepeBecTH B nojyioxkenue «AUTO. '

YacToTa BaJOreHeparopa ynpapJseTcs aBTOMAaTUYECKH, .331ai0-
MM YCTPONCTBOM UISL YaCTOTHI SBAAETCS 3JIEKTPOHHBIH MOTEHIHO-
metp EP-Q 96.

Pezynamop nanpajcenus

Kaxnpili resepaTop CHaGkeH aBTOMATHYECKHM PEry/ATOPOM Ha-

" npsbkenus. Ha 5TH peryJsTOpsl OCTYMAIOT KOMaHIb! OT 3EKTPOHHBIX

MOTeHLMOMETpoB 3ananus Hanpskenns (EP-Q 96). B aromariieckoM
pexuMe yrpasienns ¢ 6nokos PPM Ha 3/eKTPOHHbIC NOTEHLIMOMETPHI
3aaHus Hanpskenus nocrynawor komanasl «HAIPSKEHHE BOJIb-
LLIE» u «<HATIPSDKEHUE MEHBILE».

Tl aBTomatnueckoro yrpasneraus EP-Q 96 wmod «MODE» Hyx-
HO epeBecTH B nonoxenue «AUTO».

3nekmp0nnb1e nomenuyuomempbsl 4

B T'PIL| ycTaHOBJEHB! 3JEKTPOHHBIE TNOTEHLMOMETPBI (pHC. 8), i
YTpaBJIEHHs PEryIATOPAMH HANpPSKEHUA U Peo0pasoBaTe/IMH YaCTOTBL.




OnexTpoHHBIt  1oTEH-
muoMerp Ttuma EP-Q96
MpeACTaBIsieT coboM Iek-
TPOHHOE YCTPOMCTBO, 3a-
MeHsIomee OOBIMHBIE [10-
BOPOTHBIE TOTEHIHOMETPBI.
OH He COHep)KHUT MONBHX-
HBIX YacTed M Mmo3ToMy He
TpebyeT TeXHHYeckoro ob-
ciyxusanus. EP-Q96 umeer
MapkupoBky CE s mpu-
MEHEHHS B TPaXIaHCKO,
KOMMepUecKoii obnactsax, B
JIErKOH NPOMBIILIEHHOCTH, a

Puc. 8. Dnexrpounsrif norenmmomerp EP-Q96 ~ TaKiKe B IMPOM3BOACTBEHHBIX
TIOMEIIEHUAX.

[otenmomerp EP-Q96 ocymecTsiisier npeobpasoBanue curnaia ot
peneiHbIX BBIXOJO0B marosoro ITH-perynsTtopa B CUrHAN HampsikeHU,
KOTOpBIf 3aTeM MCIOJB3YeTCS IS YNPABNEHHs SJEKTPOHHBIM peryss-
TOpOM cKkOpocTH. Tak Kak MOTeHUHMOMETp SBIsAeTCsS LUPPOBBIM TPUGO-
POM, Ipel(p HANPAKEHUs B MPOLUECCE pacIpeleneHns Harpy3Kn MexLy
AM3ENBHBIMHA N€HEPATOPaMK B PyYHOM PEKUME TIOJIHOCTHIO OTCYTCTBY-
er. B ciiyyae OTKIIOUEHHS M [OCIEAYIOMIEr0 BOCCTAHOBIEHNS Hanps-
KEHUS MUTAHMS MOKA3aHUs MOTEHUMOMETPA aBTOMATHYECKH cOpachiBa-
YOTCSl B UCXOZHYIO TOUKY. CHTHAT OT 3IeKTPOHHOTO MOTEHLMOMETPA Ty H-
THPYETCsl BHYTPEHHUM HOTEHLUHOMETPOM CONpoTuBneHneM 500 Om.
B pesynsTare monydaioTcs MOKa3aHHbIE HUKE BHIXOLHBIE CUTHAJbL.
TNepexmodarens Ha nepeHelf MaHeNH CIYXKHT JUIs BRIGOpa pekima pa-
6OTHI.

Automatic (aBTOMaTHYECKHIT): CKOPOCTh KOHTPOJMPYETCS CHIHAA-
MH, MONABaEMBIMI Yepe3 3JIEKTPOHHBIE KJIIOYM — HApPHUMEp, C TTOMO-
LIBI0 KOHTpOJJIepa au3ensHoro reueparopa ¢upmel DEIF tuna PPU
UM Yepe3 CHHXPOHU3NPYIOLIee pelle.

Manual (py4Ho¥): NOBBIIEHKE U MOHIKEHHE CKOPOCTH MPOU3BO-
ZWTCA C TIOMOIIBIO ABYX KHOIMOK YNpaBJICHHUS Ha MepemHeil naHean ro-
TeHuromMerpa, «INCR.» u «DECR.» cOOTBETCTBEHHO.

CxeMsl MOfauy Ha BXOJ MOCTOSHHOTO HATIPSKEHHS ¢ MMOMOLIBIO MO~
TeHuromerpa Ha 650k PPU nokasansl Ha puc. 9.
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Puc. 9. CxeMbl Moiauu Ha BXOJ1 NNCCTOSHHOTO HANPAKEHHA:
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QObecnevueaemovle 3auiumsl

I'P11] obecrieunBaer:

1) 3alMTy reHepaTopoB: OT Meperpy3kd MO TOKY M MOLIHOCTH; OT
TOKOB KOPOTKOTrO 3aMbIKaHHs; OT 0OpaTHOIf MOLIHOCTH; OT CHMUXEHHs
4aCTOThI; OT CHUKEHHs HaTIPSOKEHWS;

2) ABYXCTYNEHYATOE OTKIIOYEHUE HEOTBETCTBEHHBIX norpe6me nei

TpH Meperpyske:
— ¢unepa nutaHus ¢ Gepera u Gpunepos r10Tpe6uTeJ1eﬁ OT TOKOB KO-

POTKOrO 3aMBIKaHUS H TIeperpy3KH;
— (unepa nutanus ¢ Gepera OT 06pbIBa (askl, CHHKEHNS HApsKe-

HUs 1 0OPaTHOTO YepeoBaHus (as;
— BCIIOMOTaTe/IbHbIX LENel H anmapaTypsl OT TOKOB KOPOTKOTO 3a-

MBIKAHUS H I€PEerpy3Ku.
JlaGoparopuas padora Ne2

ABTOMaTHYECKHI pesKUM PadoThI
[JIABHOT'O pacrpeleuTeJIbHOr0 MHUTA

Lenw: U3YYEHHE yCTpOFICTBa TJIaBHOT'O pacripeaAeuTeIbHOrO HiMTa.

1. Pexxumbt padotnr T'PLL

I'PIL] obecrnieurBaeT crneaymoolue pexuMbl paboThl CyN0BOM 3I€eK-
TPOCTAHLIMK:




— IJWTeNnbHas OquHOYHas pabota oxgHoro /I Ha rnaBHbIE MIWHBI U
umHE! BanoreHeparopa P (pexcumsr TIOJTYABTO, ABTO);
— JUTHTeJIbHAs napauienbHas pabora aByx [I' Ha IJaBHBIE IIHHBI U
wHHE BanjoreHepatopa ['PII (pexumsr [IOJTIYABTO, ABTO);
I‘PL{I JUTATENbHAS omgﬂom{aa pa6ora onHoro JI[' Ha ryaBHbIC MMHbI
, JUTTeNbHas pabota BI' Ha mmHBI Basorenepartopa (pexum PA3-
JEJIbHBII); e
l"PLL_I JIHMTENbHAs nagamegwax pabora aByx JII" Ha riaBHbIE IIHHBI
, AyATenbHas pabora BI' Ha mmHEI BanoreHepatopa (pexxum PA3-
JEJIGHBIN);
i — AnMTenbHas pabota BI' Ha mMHEI BanoreHepatopa ¥ Ha IIaBHbBIE
wuHel [P (pexxum BI); ’
— INUTENbHBIN MPHEM NMUTaHUA ¢ Gepera Ha raBHbIE IIUHBI W [IHHBI
BayioreHeparopa I'PIII;
— JUIUTENTbHBINA IIPUeM NUTaHUs ¢ Gepera TONLKO HA TNIaBHbIe IIHHBI

 T’PII,
2. Onucanne paGorel I'PII

Buibop pesicuma ynpaenenus zenepamopamu

PeXxiM ynpaBNieHMst reHepaTOpamy 3aaeTcss NepeKTovaTeNsMu
«YTIPABJIEHHME» (puc. 10) wis KaXkmoro reHepaTopa Ha COOTBETCT-
BYIOLIEH reHepaTOpHOIT CeKLHu:

«BBIKJI» — mepexmouarens B 1o-
noxeHun «0». YrpaneHue reneparo-
POM OTKIIFOYEHO, YNpPABIECHHE BBIKITIO-
qaTesieM reHepaTopa 3a6JIOKHPOBAHO;

«'PIl» — mepekmoyarens B MOJO-
KeHuM «1». PyuHoe ynpaBsneHue reme-
PaTOPOM M €r0 BBIKJIFOUATENIEM;

«ABT» — nepekmouarens B MOJO-
KEHUM «2». ABTOMaTHYECKOE yrpasiie-
PG 10, Tiepemamiions ‘HUE FeHEPaTOPOM H €ro BHIKITIOYATENEM,

ynpaeHus py4HOe ympaBleHHe BBIKJIFOYATENEM
reHeparopa 3abJI0KHpPOBaHO.

AbtomariyeckoMy pexumy T'PLL cOOTBETCTBYET pexmm, npu KoTo-
POM XOTs GBI OZMH reHepaTop HaXomUTCA B pexaMe «ABTy. 3anpemeno
M3MEHATB PeXUM paboThl FeHEPaTOPHBIX arperaTtoB ¢ ABTOMATHYECKOrO Ha
py4HO# 1 o6patHO («ABT», «'PIL») Ha paboTarommx MalmHax.
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@ynxyuonuposarnue I'PLL ¢ asmomamuyieckom pexcume

ABromaruueckoMmy pexumy I'PILl cooTBETCTBYeT peXHM, NpH KO-
TOpOM XOTA Obl O(UH TeHepaTop HaXomutcs B pexume «ABT». Ecim
TeHEepaTop HAXONUTCS B PEKHME aBTOMATHUECKOTO YNpaBlieHus, Heoo-
XOAMMO BHHMATEJHHO OTHOCHTBCA K BMEIIATENILCTBY B MPOLIECC yIpaB-
NleHusl, TIOCKOMBbKY 3TO MOYKET IPHBECTH K HEIITATHBIM H aBapUHHBIM
cHTyauusm, k Berxony armapatypsl [PIL u [T u3 cTpos.

OcrogHble pexcumsl AGMOMAMU4eCKo20 ynpasieHua

TIpu paccMOTPEHHH ABTOMATHUECKHX PEXMMOB HEOOXOIMMO H3y-
unTh yuebHoe mocobue [2]. . :

OCHOBHBIM PEKUMOM aBTOMAaTHYECKOTO YIIPABNEHHA ABJIACTCA pe-
’KMM, TIPA KOTOPOM CEKIMOHHBIH BBIKIIOYATENb BKIIIOYEH, BCE reHepa-
TOPB! HAXOJATCA B PeKUME «ABT», 0OIMH U3 HUX SBJIAETCA OCHOBHBIM, a
JIpYToii pe3epBHbIM (COrmacHo HacTpoiikam B PMS).

[Ipu AOCTHXeHWH Harpy3ku ocHosHoro [II', pasHo# 70% or ero
HOMHMHAILHOM MOIIHOCTH WM Gosee, B TedeHne He MeHee 10 cekyHa no
koMmanze ot PMS 6Gyner 3amyuies pesepBHbii /I, 3aTeM CHHXPOHH3H-
pOBaH M BKIHOYEH Ha riaBHbie cGopubie muHbl IPIIL TMocne BrmOYE-
HUS HArpy3Ka paBHOMEpHO pacmpenensiercs Mexay asyms I’ u eg aB-
TOMaTHYECKOE pacrpe/eneHne Mpou3BOAUTCS TOCTOAHHO.

Korza octoBHo#l JII' paGoraet Ha cGopHble wunbl [P1L, a peseps-
upiit JIT' OCTaHOBNEH, TO NPH TONydeHuH OT ocHosHoro JII" npeaymnpe-
JNTENPHOrO CHIHAjJa O HEKPUTHYHON HEMCTIPABHOCTH N0 KOMaHIE OT
PMS 6yzer 3anmymen pesepssbiii JIT'. 3atem atot JI' CHHXpOHU3UpPYET-
¢ M BKIIOYaeTcs Ha rnasHsle cOopubie muHpl [P, [Tocie BrmoyeHus
Harpyska Gyzer nnaBHO nepese/ieHa Ha pesepsHbli I, mociie 4ero oc-
HosHoii JI[' OTKMIOYAETCs OT UIMH U OcTaHaBnuBaetcs. locie ocTaHoB-
ki ocHosHo# JIIT GyHeT CUNTATHCS HEroTOBBIM K 3amycky A0 TeX MOp,
T10Ka ero 0600IIeHHBIH IPEAYIPeIUTENbHbIH CUIHAN He CHUMETCS.

HeKpuTHYHAs HEHCNPABHOCTH — HEUCIPaBHOCTh, HE Tpebyromas
HemeieHHOM octaHoBkH [T

HeucnpaBHOCTb MOMKET MMHTHPOBATBCS NPH TOMOLIM MOTEHLHMO-
MetpoB (puc. 11) u kHomok (puc. 12) ¢ FeHepaTOPHOI CeKLMH JIA Kax-
noro reseparopa. Korma ocrosuoit JII' paGotaer Ha cOOpHBIE IIMHBI
['PLL], To npu nonyYeHHH OT ocHoBHoro JiI" curHana o KPUTHYHOH He-
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WCTIPaBHOCTH (HATPHMEp, ¢ MOMOMIBIO TPUGOBHAHON KHOMKH apapuii-
HOH OCTAaHOBKH) GyIeT HeMEeHNEeHHO OTKIIOYEH ero aBTOMATHYECKi
BBIKITIOUATEIb U BbIaHA KOMaHAA Ha OCTaHOBKY. Eciu pesepprpii JII°
OCTAHOBJIEH U TOTOB K 3alycKy, TO OyJeT BblIaHa KOMAHAA Ha ero 3a-
TyCK, ¥ nociie 3amycka pesepsHoro JI" ero BEIKIHOYATENs GyIeT BKITO-
4eH. Eciiu B MOMEHT aBapuiiHOM OCTAaHOBKM OCHOBHOTO AT pesepeHsIi
AT paGotan B mapamiens ¢ OCHOBHBIM, TO pesepsHblif I ocraercs B
pa6ote. OcHoBHOl JII" CYUMTAETCH HEFOTOBBIM K 3amycKy Q0 Tex rop,
TI0Ka €r0 CHI'HANl HEUCTIPAaBHOCTH HE CHUMETCH.

Puc. 11. TlorerumoMeTpsr umuTarmu aBapuif

Koraa ocmosnoit JII" pa6o-
TaeT Ha c6opHble muHsl TPII, a
pesepHblif JII" ocTaHOBNEH, TO
MPH OTKIIOYEHHH BBIKIFOUATENs
OCHOBHOTO JII" TOKOM KOpOTKOToO
3aMbIKaHHsl, 3aMycK Pe3epBHOro
AL ne Oyser mpousseneH (3a-
IIMTA OT BKIIOYEHMS HA KOPOT-
Koe 3amblkanue). [Ipu atom oc-
HoBHOl JII" ocraercs sanmymien-
HeM. TTocne KBUTHpPOBaHus aBa-
PUHHBIX CUrHANOB (Ha aBTOMa-
THYECKOM BBIKJIFOYATEIe U yCT-

Puc. 12. Knonku nmurawn asapni POHCTBE 3alMThI reHepatopa),

) ecnu ocHoBHOM I nponomkaer
paGorats — Gyner mpou3BeeHO BKITIOYEGHHE ero Ha COOpHBIE IHUHbL.
Ecnu ocHoBHoM JII” ocTaHOBNEH M rOTOB K 3amycKy, To oH Oyner 3amy-
WIEH U BKIIOYEH Ha COOpHbIE MWWHEL. ECIN OCHOBHOM AT" k 3amycky He
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TOTOB, TO OyJET NMPOM3BENEH 3alyCK H BKIIFOYEHHE HAa COOpHBIE LIMHBI
pesepsHoro [T :

Ecnu ocHoBHOl u pesepsHsbii [T paGoTaloT mapauieibHO W MOLI-
HOCTE 000ouX cocTaBUT MeHee 20% Ha Kaxapiii [II' B TedeHHe He MeHee
45 cexyHn, TO Harpy3ska ¢ pesepsHoro J[I' Gyzer IUIaBHO [iepeBeneHa Ha
OCHOBHOI, 1oce yero pesepsubii JII OyneT OTKIOUYEH B OCTAHOBJIEH.

Ilpu nomyueHuu 06OOLIEHHOrO mHpexy-
NpPeJUTENbHOr0 CUrHaja oT Moboro u3 ma-
pannensbno paboraromux I, HEMCHpaBHBL
JI" Oyzner miaBHO pa3rpykeH, OTKIIOYEH OT
rNaBHBIX COOPHBIX IMH U OCTAHOBIEH U Gy-
JIET CYMTATHCSA HErOTOBBIM K 3aIyCKy 10 TeX
nop, moka oCoOLIeHHbIH NpeaynpeauTeb-
HBI CHrH&I HE CHMMeTcs. B cimyyae ‘mony-
yenns curHana «ABAPUMHASL OCTA-
HOBKA» (puc. 13) ot onHoro u3 paGorao-
mux B napamnens AT, ator A" Oyner He-
MEJUIEHHO OTK/IOYEH OT MIaBHBIX COOPHBIX
LWIKMH U OCTaHOB/EH. [Ipu BKIIOYEHHH Bajo-
rerepatopa (BI') He npeaycMoOTpeHo AnMMTeNbHOM NMapaienbHoM pao-
Thl W pacnpeneneHus Harpy3ku mexay I u BI'. Tlocne aBromatmue-
CKOIl CHMHXPOHM3alM{ OCYLIECTBIAETCA TOJILKO ILUIABHBIN NepeBOx Ha-
rpy3ku ¢ A" Ha BI" u o6patHoO.

Puc. 13. Knonka aBapuiinoii
OCTAHOBKH

Apyeue pexcumol agmomamuueckozo ynpagnenus I'PL

B pexume, koraa o6a JII" ABNAOTCS OCHOBHBIMM, U €CJIM Ha [JiaB-
Hble cbopHble wuHbl [PLI He paGoTaer BanoreHepatop, oHu OyayT pa-
6orate B mapamienb, JaxKe NPU IIUTETbHOM CHWXKEHHH HArpy3kH Ha
kaxaeiii I Mmenee yem Ha 20%. [Ipu aToM OyZaeT NMpoOU3BOAWTECA aB-
TOMaTHYeckoe pacripeneneHue Harpyskd mexay JI. Ilpu nonydeHnu
or xakoro-nu6o JI[' curHana o0 HEMCNPAaBHOCTH WIIM curHama «ABA-
PUMHAS OCTAHOBKA» (cM. puc. 13), Hencnpassiii JII” Gyzer oT-
KJIFOUEH, pasrpyeH M ocTaHoBJIeH. [1ocae CHATHA BCEX CUTHAJIOB O He-
MCMPAaBHOCTH, OcTaHoBiieHHbIH ' Oyzer BHOBb 3amyLieH, CHHXPOHH-
3UPOBaH C WIMHAMK U BBEZEH B PaGOTy. N

B pexume, korzaa oba /II" sBnsroTCs pe3epBHBIMH, €CIU Ha INaBHbIe
cOopueie mmHbl ['PLL He pabotaer BI', ogun u3 I Gyzner nocTosHHO
paborats Ha rnasHble cOopHbie wMHBI ['PIL. TIpn pocte u ynepxxanuu
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Harpy3k#l Ha pa6orarommit II" 90% u Gosee B TeueHue He MeHee 45
cekyHz, Oyzer samymen Apyroi JII, CHHXpOHM3MPOBAH M BKIIOYEH Ha
riaBHble cGopHbie munel [PIH. IMocne BkimoueHus Gyaer Mpom3Bo-
AUTBCA aBTOMATHYECKOE pacrpedeneHue Harpysku mexay JI. Tlpu
CHIDKEHWH Harpysku 10 20% u MeHee Ha kaxaeii JII B Teuenue He Me-
Hee 45 cexynn, [[['] Gyzmer pasrpyxkeH, OTKIOYEH OT MIaBHBIX cOOpHBIX
IIMH ¥ OCTaHOBJIEH.

Ipu nonyuenuy ot kakoro-mi6o JII" cureana o HeHCIIPaBHOCTH AN
curHaa «ABAPUMHAS OCTAHOBKA» Heucnpasuelii JI' Gyzmer
OTKITIOYEH, PasTpyeH U OCTAHOBJIEH.

Cpeocmea umumayuu na I'PLI]

Bsuny kpaiineii TexHnuecKolf CIIOKHOCTH, HEKOTOpbIE rapamMerTpsl B

MOJENHUPYEMO# 3JIEKTPOCTAHIINM BMECTO PeaslbHBIX 3aMEHEHbI Ha NMH-

“TUpyemsie. [l N3MEHEHHs 3HaUeHHIf 3THX MapameTpoB MperycMOoTpe-
HBI COOTBETCTBYIOIHE OPTaHb! YIIPABICHHUS.

TlpuBozHEle BUraTE | TeHEPATOPOB HMUTHPYIOTCA ACHHXPOHHBIMH
TpeX(hasHBIMH IBHTATENAMH, NOMYYAIOLMMH MTATaHHE OT Mpeobpa3oBa-
Tenelt gactorst (TTH).

CHrHANBI HEMCTIPABHOCTH OT AATYMKOB HM3KOTO YPOBHS MAcia, 10-
BBIUCHHON TeMIIepaTypsl BOMBI M MPEBBIMIEHHS KPUTHYECKOH YacTOThI
BpAILICHHS], HABEINEHHBIX HA MPUBOHbIE JIBUIATE/H I€HEPaTOPOB, MMH-
TUPYIOTCA KHOTIKamu (cM. puc. 12). MenpaBHOCTh 9THX Lerneil Henpe-
PBIBHO KOHTPONMPYETCs 6/I0KaMH YITpaBJIeHUs FeHePaTOPOB.

CpaGaTsiBaHHE YCTPOKCTB 3aIUTEI OT TOKOB KOPOTKOTO 3aMBIKAHHS
¥ ¢ depeHImaTbHON 3aIIUTE TEHEPATOpa TAKKE HMUTHPYETCS KHOII-
Kamu [6, 8]. *

Cpeocmea Kommyrukayuu

Bce 6noku ynipasienns PPM cBsizanbl Mexy coGoii obumei musoit
¢ nnrepdeticom CAN. 310 HEOOXOAMMO JUTS COTIACOBAHHOTO COBMECT-
HOTrO (YHKIMOHHPOBAHUS BCEX yCTPOCTB aBroMaTHky B I'PILL,

Hononuutensto Bee Gnoku asromatvku B TPII[-um AP umeror
BCTpOeHHbIH uHTepdeiic RS-485 ModBUS-RTU. Bee 610kH apTOMATH-
KH 06BbeIMHERE! 110 3ToMy HHTepdelicy B 0buryto nmHy. BosmoxHo moj-
KIFOYenwe k 71oii mmHe B APLL[ k NEepCOHATTBHOMY KOMITBIOTEPY T IPO-
MBIIINIEHHOMY KOHTpOJLIEpY 1o uHTepdeiicy RS-485 ModBUS-RTU. Jns
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MOAKIOUSHHS K I1EPCOBAILHOMY KOMITBIOTEPY HEOOXOAMMO HAIMYME B
KOMTIBIOTEpE nocnezoBarensHoro COM-nopra ¢ unTepdeiicom RS-232
umi RS-485. Tlpu Hanuuuy B IEPCOHATBEHOM KOMIBIOTEpE HHTEpdeli-
ca RS-232 neobxoaum BHemHHMHA HHTepdelcHbili npeoGpasosatess
RS-232/485. Ilpn Hami4uy B NIEPCOHATBHOM KOMIIbIOTEpE MHTepelica
RS-485 BosmoxHo npamoe nomkmoderne (6e3 nuTepdericHoro npeo6-
pazosareiq) K muHe JaHHBX ModBUS-RTU.

Hs oToGpaeHus NapaMeTpoB H CTPYKTYPBI JEKTPOCTAHLIMH He-
o6xomumo nporpammuoe obecnieuenne DEIF A/S ana ycrpoifcTs Tuna
Multi-line2 PPU u PPM. :

Bo3MosxeH u npsamoii 06MeH JaHHBIMH C YCTPOMCTBAMH aBTOMATHKH
I'PILI u APII] npu nomoin moGoro NporpaMMHOr0 oGecriedeHys, nosi-
nepxusatoirero nporoxon ModBUS-RTU B.pesxime MASTER — Hanpu-
mep ModBUS-cosmecTumslit OPC-cepaep, smysistop ModBUS u 1.4

[TapameTps! koMMyRUKaLmy (aipeca ycTpoiicTs Ha munre ModBUS,
CKOPOCTH 06MEHa JaHHBIMH, Y€THOCTb 1 NPOYHE MApaMeTphl CBA3H) 3a-
narores B yerpoiicteax PPU u PPM.

JlaGopaTopHasi pa6oTra Ne 3
ABapuifHblii pacnipeaeHTebHBIN MHT -

Llens: usydenue ycTpolicTBa aBapuiiHOro pacrpee/UTeIbHOrO LT,
1. Onucanue aBapuiiHoro pacnpefenTeabHOrO MHTA

Apapuitapili pacnipenenutensHsiii wut (APIL) cocTout M3 ogHOI
CeKLUH aBapHifHOro Ausenb-reseparopa. O6wait Bua apapuiiHoro pac-
NpefenuTeNbHOrO MKTa NoKa3aH Ha puc. 14.

Du3suuecKan mooenb 2eHePamopHOzo azpezama

ApapuiiHas snekTpocTanuus Mogenupyemoit 93C coCTOHT U3 of-
HOT'0 aBapHiiHOTO /IU3eJb-reHepaToOpPHOro arperara MoImHocTso 0,4 kBT
(puc. 15). Asapuiiibiii nusens-reneparop (AJII) uMutipyetcs pusude-
CKOM MOZEJIbIO, KOTOpasi BKIIOYAeT B ce0st Tpex(asHbiii CHHXPOHHEIH
rerepatop 3x400 B, 50 I'u, 0,4 kBT, npuBOAKMMBI BO BpameHHe Tpex-
(a3zHbIM aCHHXPOHHBIM IEKTPOJABUraTENEM IEPEMERHOTO TOKA.
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Puc. 15. ®usnyeckan MOZIENb aBapHIfHOrO An3e/b-reHepaTopa

18

Ha puc. 16 nokasana 3sexTpryeckas NPUHLUMNHATLHAS CXEMA aBa-
PUIHOIO PacnpenenvTeIbHOrO LIUTa.
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ABAPHISHIR IHIEML MEHEPATOP

Puc. 16. Cxema anexTprueckas NpHHUMITMAILHAL
Bnox ynpaenenus zenepamopom muna PPU

B APIL ycranosnen 6nok ympaBieHus reweparopom Tuma PPU,
NpeCTaB/sIOHA co00 MHKPOIIPOLECCOPHBII GIOK, coaepKamuii Bee
HEOOXOAMMbIEe (PYHKLUH YTpaBieHHus CUHXPOHHBIM reHepaTopoM. Bok
PPU (cM. puc. 3) BRINOJIHAET CHHXPOHH3ALMIO CHCTEMBI, ¥ 00ecreynBa-
er Bce (QYHKUMM KOHTPOIS M 3alluThl reHeparopa. Koutpommep PPU
ynpasiser Boikioyarenem AJI" v mMeeT naHenb oneparopa, yCTaHOB-
NeHHylo Ha nnieBod cropone APL (puc. 17), Ha koTopoit oToGpaska-
1oTes napametpel AJIT.

B cocrase 6noka PPU umeloTcs Bce HEOGXOAMMbIE 31€KTPOHHbIC
YCTPOHACTBA JUIS U3MEPEHMsA 3MEKTPHYECKHX MapameTpoB 3-(hasHbIX
CHUCTEM C MpPE/CTABJIEHUEM DE3Y/IbTATOB W3MEPEHHMI 1 aBapuifHbIX CHT-
HanoB Ha skpaHe LCD-gucnnes. [TporpaMmupoBanse ocymecTsisercs
C TIOMOIIBI0 KOMIOBIOTEPHOTO MEHXO (C BO3MOXKHOCTBIO 3alIMTHI [apo-
JieM), BBIBOAMMOrO Ha Aycrueif Goka, WM 4epes mnecineaoBaTenbHbIi
nopr RS232 or kommsiotepa. [IpuHUANMATEHAS cXeMa MOAKTIOYEHHS
6noka PPU nokasana Ha puc. 18.
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Prc. 18. Tipunumnuansras cxema noaxmoyenns 6noka PPU

[Tpeo6Gpa3oBaTesnb 4YaCTOTHI

JIns nvTaHusA 1 yOpaBJieHMs NPUBOIHBIM dJleKTpoasurateneM AT
B APIIl ycraHoBneH mnpeofpa3oBarenb YacTOTHl MEPEMEHHOrO TOKa
(puc. 19). Ha stor mpeoGpasoBaTenb IOCTYMAOT KOMaHAB! OT GJIOKa
PPU (xomannp! «ITYCK» u «CTOII») # OT 3/eKTPOHHBIX TTOTEHLIMOMET-
poB 3amanus 9actots! (komanael «HACTOTA BOJIBILE» 1 «<4YACTOTA
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MEHBIIE»). B aBromaTitieckoM pexuMe ynpasiesus ¢ 6noka PPU Ha
3MeKTPOHHbIE TMOTEHLUMOMETPBI 3a/laHisl YacTOThI IH3elb-reHepaTopa Mo-
crynaror komanibl < JACTOTA BOJIBILE» u «<4ACTOTA MEHBIIIE».

Puc. 19. IpeoGpasosaress 4acTorsi

Jins mporpaMMHpoBaHus TPeoGpa3oBaTelsi U HAMKCAHUS YIIPABJIHO-
IHX MPOrpaMM MOKET HCMOJB30BATHCA NAKeT MPOrpaMMHOTo obecriede-
HUSA 1S IEPCOHABLHOIO Komnbrotepa nox OS WINDOWS [4].

Pene xoHTpons HampsaKeHHus

B APIL[ B aBTOMAaTH4YeCKOM pekuMe BELETCS HeNpepbiBHBIA KOH-
TPOJIb HanpsuKeHUsi Ha BBoJe nuranud or ['PI] npu nomoum pesne kou-
TpoJs Hanpsokenus (puc. 20).

3amuTHBIE  penie  HanpsKeHUs
RMV-112D Bxomiar B cocTaB cepuu
pene DEIF, npenHasHaueHHBIX s
3aLUMTBI M YTIPABJICHUs TeHePaTOpaMH,
H MOTYT NPUMEHATbLCS KaK Ha cyxax,
TaK ¥ B kayecTBe OGeperoBoro odopy-
JOBaHMUA.

Pene umeroT onoOpeHHe rIaBHBIX
KnaccupukaunoHHbIX ob1ecTs. Pene
Hanps)K€HUss MOTYT NPUMEHATHCS

Puc. 20. Pesie KOHTPONIS HANPSKEHHs
JUISL 3QLUThI T€HEPaTOPOB, MOTOPOB U RMV-112D
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TpaHc(OpMaTOpOB MpH KomebaHuu HampsokeHUs B CHcTeMe. Pene orcie-
XKUBAeT HaNPsHKeHWE Ha BeeX TpeX (hazax, oOHapykuBas MOBBINIEHHE H
TNoHIDKEeHUe HanpsokeHus. C nmomomisio uHmmkaropa LED mpowssomur
YKa3aHHe aBapHifHON CHTyaluH; yKa3aHUe aKTHBHPOBAHHOTO Pelle.

Pernie mpousBomuT w3MepeHus: HaUpPsKGHHS Ha BCEX Tpex (hasax,
obecnieunBas RMS H3Mepenne CHHYCOMAIBHOTO HAmpsykeHHs. Ecnn
HanpsKeHHe NajaeT HUXE NOMYyCTHMOrO KPHTHYECKOTO 3HAYEHMs WM
NPEBOCXOAUT BEPXHEE KPUTHYECKOE 3HAYEHHE, TO OyNeT aKTHBHPOBAH
COOTBETCTBYIOLIMI BBIXOAHON CHIHaN (MHHUMANbHOE/MaKCHMAIBHOE
HanpskeHue coctapisier U< + U>).

Ipu 0GHapy>keHHH BEICOKOTO BXOXHOTO HANPSUKEHHS H B CIydae, ecin
3TO HaNPsDKEHHE MPEBOCXOIUT BEPXHEe KPUTHYECKOE 3HAYEHHE, AKTHBH-
pyeTcs BEIXOZHOM CHrHai (MakcuMmasibHoe Hanpsokerue U> and U>).

Ilpn o6HapyXeHHH HH3KOTO BXOZHOTO HANPSKEHUS U B CIyHae, ec-
JIA 3TO HaNpsOHKEHME NMafaeT HUKE KPUTHYECKOTO 3HAYEHHS, aKTHBUpY-
" €TCsl BEIXOJHOI curHaN (MHHHMaITbHOE Hanpskenne U < and U<).

Kputiyeckoe 3HaueHUe yKa3pIBAeTCs C IIOMOLIBIO TIOTEHIHOMETPOB
Ha nepeaHel naHeny perne.

[Ipu mpeBsIIEHNH yKa3aHHOTO 3HaueHUs GyleT BKITIOUEH COOTBET-
CTBYIOLIMH TaiimMep, KOTopblif Gyner paboTaTh B TeueHue BCero asapuii-
HOro nepuoja. 3anepkka He 3aBUCHT OT TOTO, HACKOJIBKO TIPEBBILIEHO
KPUTHYECKOe 3HaueHHe. Eciiu XapakTepuCTHKA BEPHETCS K HOPMabHO-
My 3HAQUYEHUWIO, TO Ha TaliMepe YCTAHABIUBAETCS MCXONHOE 3HAYEHME.
TMocne ucTeyeHns BpeMEHHOro NMepHOA, YCTAHOBJIEHHOTO Ha TaliMepe,
KOHTAaKT H BCTPOEHHAs CXeMa TMCTepe3yca aKTHBHPYHOTCS, a COOTBET-
CTBYIOIIKH KpacHbIf nHauKaTop LED Bxmouaercs.

B pene npumensercs perynupyemsiii ructepesuc (06mmit s 060-
HX KOHTAakKTOB), T.e. pa3uuua B 1,10% ot 3navenns Un Mexy nojgayvei
HANpPSKEHUA Ha peNie ¥ OTKIIOYeHHeM HanpspkeHHs. Eciu apapuiiHoe
HaNpsOKEHHe PaBHO MIIM MEHbIIe MNpPEeABAPUTENBHO YCTAHOBJICHHOTO
3Ha4YeHHs THCTEePe3uca, TO pefe OyeT NeakTHBUPOBAHO.

Pere obecrieunBaet mofady BHIXOAHBIX CHTHATOB ABYX BHI0B: U< —
MUHUMAIBHBIH KOHTakT, U> — MakcHManbHbI KOHTaKkT. KOHTAKTEI MO-
TyT GBITh B HOPME ITO]1 HaNPSDKEHHEM WITH §e3 HanpsKeHHAL.

KoHTakT (B HOpMe Ge3 HanpsyKeHHs) peKOMEHIYETCs MPH YCTAHOB-
Ke B Ka4iecTBE CyIOBOro 00OpYHOBaHHSA, HCIONB3YEMOTO JUIs peryJiy-
POBKH U ynpasiienus. B ciydae nmepeGoes B nogade BCOMOTATENBHOTO
TMUTAHUS KOHTAKThl He GyAyT aKTHBHpOBaHbL Pene cHaGkeHO cXeMoif
KOHTPOJIS 32 BKJIFOYEHHWEM THTaHHUA C ITepHonoM BpemeHu 200 ms, uTo
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obecrieqnBaeT KOPPeKTHOE (PYHKLMOHUPOBAHHE peNe MPH TONKITI0Ye-
HUH BCIIOMOTraTeTbHOTO HaNPSHKEHHS.

Pere, kpome Toro, ocHaleHo 3eneHbM uHmukatopom LED "POWER"
JUL# TIOKA3aHUsA, YTO MUTaHME BKTOYeHO. Llenb yrpasneHus nokasaHa
Ha puc. 21.

Bce anemenTs! ynpasneHus (3a HCKIIOYEHHEM KOMaH){ aBTOMATHYe-
CKOT'O BBIKJTFOYATENSA) BEINOJIHEHBI IS HANPSKEHHS MOCTOSHHOIO TOKa
24 B. Cunosas iienb KOHTPOJIS HaNpshkeHus u300paxeHa Ha puc. 22.

HsmepurenbHsie mpubopet

Ha APII npeaycMoTpeHE! CTpenodHble H3MePUTENbHbe MPUOOPHI
JUTs KOHTPOJIA BCeX HeOOXOAMMBIX BETNUHH. )

CuntoBsle MOTYNPOBOAHUKOBEIE YCTPOIfCTBA JOMKHBI GBIT 0GOPY-
JOBaHbl H3MEPUTENIbHBIMH IPUOOPaMH B COOTBETCTBHHM C MX Ha3Haue-
HueM. Ha puc. 23 nokasausl o6LuMi BUA ¥ cXeMa NOAKTIOYEHHUS BOJIBT-
metpa (a), amnepmerpa (6) 1 BatT™meTpa (6).

BHyTpeHHH} W BHEWHUII KaHANBI CBA3U

Kanan mepenaun uH(opMaLmu D0mKeH HENPEpBIBHO CaMOKOHTPO-
JMpPOBATBCA € LENbI0 OOHApYXKEeHHs OTKa30B B HEM CaMoM M cOOeB B
rnepesaye nHpopMauuyu Ha ysnax. IIpi o6GHapyeHUH HEUCTIPaBHOCTH
JIOJKHA CpabaThIBATh CHTHAH3ALIKS.

Ecnn kaHas nepenaun HHGOPMALMK WCTIONb3yeTCs MUTA IBYX U 6o-
nee OTBETCTBEHHBIX (DYHKIMH, OH HOMKEH OBbITh Pe3epBUPOBAHHBIM.,
PesepBrpoBaHHbe KaHATBI TIEPEAAYN JAHHBIX JONKHBI MPOKIAIBIBATE-

s OTAENBLHO H Ha BO3MOXKHO GOJbILEM yIaTeHnH APYT OT Apyra.

IepexmouenHne MeKIY pe3epPBUPOBAHHBIMH KaHaJlaMH He JOIIKHO
BBI3BIBATE HApYyWIEHWH B mepenade MHGOPMAUMH W B HENMPEPHIBHOM
(yHKUMOHHPOBaHHH cHCTeMBL [IpH aBTOMATHYECKOM MepeKTIOYeHIH
JIoJKeH nonaeatses curnan AlIC.,

Jlna obecrievenns HOPMATLHOrO oGMeHa HHdOPMalMeit Mexy pas-
JMYHBIMH CHCTEMaMH JOKHBI MCIIONB30BAThCHA CTAHIAPTHBIE WHTEP-
(eticer. KommbroTepHas cuctema HomkHa GbITh MOCTPOEHA TAKHM obpa-
30M, 4TOGbI B Clly4ae BBIXOJA €€ H3 CTPOsS OOBEKTHI YNPABNCHUs aBTO-
MaTHYeCKH NPUBOIMIINCE B HaWMEHee omacHoe cocTosiHue. Hemcnpas-
HOCTb CHCTEMBI 1 €€ Nepe3arnycK He NOJKHbI PUBOIUTE YNpaBIseMble
TPOLIECCHI B HEOTIPEIEIEHHOE UIIH KPUTHYECKOE COCTOSHHUE.
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Puc. 21. Uens ynpasnenus
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Ha wasax APLLY H3 reseparope
RMV PPU

Puc. 22. CanoBast Lenb KOHTPONA HANPSKEHHS

Ipunmeuanne. KonTakrel, HAXOAAIIMECS B HOPME MO HAPA/KEHUEM, He AKTHBH-
pytotes B Tedenne 200 ms rmocne 1OJICOEIMHEHHS BCOOMOTATEIBHONO HANPSKECHHS.
TTono6reIM 0Gpasom penre cHaOKEHbI CXEMOM KOHTPOIS 32 RBIKIIOYEHHEM TIHTAHHS C
nieproioM Bpemenn 200 ms, uTo obecneunBaeT HaGMOAEHHE N TTOUIepX)aHue yHKIMH
TIY TIPERBIIEHMH YCTAHOBJICHHBIX 3HAveHMit B Tedenwe 200 ms nocie OTKIIOYEHUS

BCIIOMOTATEILHOTO HANPSKCHHA.

25




B-____

Puc. 23, OGuumii BUJ M CXEMbI TIOAKTIOYEHHS
BonbTMerpa EQ72-x (a); amnepmerpa EQ72-x (6) n Barrmerpa EQ72-x (6)

CucTeMsl yNpaBieHUs, aBapuiHO-NIpeaynpenuTeNIbHOM CUrHaIH3a-
LIMH Y 3aI0UTHI BBITOJHEHBI TAKUM 00pa3oM, YToOb! €JUHUYHEIH OTKA3 B
KOMIBIOTEPHOH CHCTEME HE MOT MOBJIUATH Ha 0ojiee YyeM OAHY M3 yKa-
3aHHBIX (yHKIHIA.

HMcnoneayemsiit B cucreme kaHan CAN npegHasHa4YeH TOMBKO IS
BHYTpeHHel cBa3d. CoeMHeHHe ¢ JPYTMMH CHCTEMaMH CBS3H HE JO-
mycraercs. Eciu TpeGyercs cBA3b ¢ BHEIUHEN CUCTEMOM, HEOGX0AUMO
BBIOPATH JOMOJHHTE/BHYIO NaHeNb YIPABNCHUS CBS3bI0. BHeuHui ka-
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HaJl HEOOXOAUM IS CBA3H C BHEIIHeH CHCTEMOM KOHTPONS U aBapuii-
HOM CHIHAIH3aLMH Wik C KOHTPOJUIEPOM ABUTaTeNs. )

Bce 6noxu aBromatuku B APIL] mMeroT BCTpoeHHbI WHTep(deic
RS-485 ModBUS-RTU. Bce 6510KH aRTOMATHKH OOBEAUHEHBI 110 3TOMY
uHTepdelicy B o6LIYyIO LIHHY.

Bosmoxno noxmoyerue 3ol uHbl B APLL k nepcoHansHOMY KOM-
OBIOTEPY WIH TPOMBILUIEHHOMY KOHTposiepy mo uHrepdeiicy RS-485
ModBUS-RTU. [iis NMOAKTIOYEHUs] K IEPCOHANLHOMY KOMITBIOTEPY
HEOOXOIMMO HaIMUKe B KOMITbIOTEpe mocnenoBarensHoro COM-nopra ¢
uHTepdeiicom RS-232 v RS-485. [Tpy HaM™ MM B YIEPCOHAIBHOM KOM-=
neiotepe HHTepdeiica RS-232 Heobxomum BHemHMH HHTEP(EHCHBIH
npeobpazosarens RS-232/485. Ipu HalMuMK B NEPCOHATBEHOM KOMITBIO-
Tepe uHTepdeiica RS-485 BosmoxkHO mpsimoe (6e3 uHTEepdeiicHOoro mpe-
obpa3zosarens) NoaxIIOYeHHe K mHHe JaHHbiX ModBUS-RTU.

Jlna otobpaxkeHus MapaMeTpoB H CTPYKTYPHI NEKTPOCTAaHIMH He-
obxomiMo nporpammHoe obecrieyernne DEIF A/S nns ycrpoiicts Tuma
multi-line 2 PPU.

Bo3moken 1 npsmoit 06MeH TaHHBIMHU ¢ YCTPOWCTBAMH aBTOMATHKH
APII npu nmomomy a060ro NporpaMMHOTO OGecedeH s, MOATepPKH-
saromero nporokon ModBUS-RTU B pexnme MASTER — nHanpumep
ModBUS-cosmectumeiit OPC-cepsep, amysstop ModBUS u T.4.

ITapamerpsl koMMyHUKaLUMK (aapeca ycTpoicT Ha wiHe ModBUS,
CKOPOCTh OOMEHa JaHHBIMHU, YETHOCTh U MpoUHe MapaMeTphl CBA3M) 3a-
naiores B yerpoiictse PPU.

IMporpamMMupoBanHte OCYECTBASETCA C MOMOILIBIO KOMITBIOTEPHOTO
MEHIO (C BO3MOXKHOCTBIO 3aIIUThl NApOJIEM), BBIBOAUMOrO Ha JHUCILIEH
Gnoxa, nnm depes mocnenoBaTenbHbii mopT RS232 ot kommbioTepa.
TTpu 3TOM HCMONB3yeTCA BCTPOGHHOE CEPBHCHOE MpOrpaMMHoe obeciie-
yenne Multi-line 2 na Gase onepaumonHoii cuctemsl Windows®. Ilo-
MHMO CTaHIAPTHBIX (DYHKIMiIi cepBHCHAas MporpaMma ofecnedynBaer
JIOTIOJIHUTETbHbBIE BO3MOXKHOCTH, HAlIpAMep, BBIBOJ Ha JKpaH Beeil HE0O-
Xomumoit HHpopMaLMK T PUEMOUHON TIPOBEPKH, COXpAaHEHHE U 3a-
rpy3Ka HacTpoeK. a TaKkke OOHOBIEHHE MPOrPaMMHOro obecreyeHus.

2. Pexxumpi paotsi APLY

APIIl obecneuvBaeT cnemyomnue pexuMbl pabOTHl aBapHHHOM
3JIEKTPOCTAH MU

— JUIITENIbHYIO OOMHOUHYI0 paboty AJIT" Ha wmHbl APILL;

— JUTMTEeNbHBIN pueM rmatanusa ¢ I'PII Ha wuaer APLL,

27




B e e ae————— ~ mmw——

Buibop pexcuma ynpaenenus API]

PexxuM ympaBneHus 3agaercs nepekmoudarenem «YIIPABJIEHME»
JUIA BCEro LIMTa:

«OTKJI» — ympaBieHHe OTKIOYEHO, YINPABJIECHHE BhIKIFOYATEIEM
reHeparopa 3a0J0KHPOBAHO.

«['PI» — py4HOe ynpaB/ieHHe IeHEPaTOPOM H €ro BBIKIIOYATENIEM,
npoBepka padoTkl aBToMatHky APLLL;

«ABT» — aBTOMaTHYECKOE YIPaBJICHHE T€HEPaTOpOM U €ro BBIK/II0Ya-
TesteM, py4HOE YIpaB/ieHHe BBIKIIOYATEIeM [eHepaTopa 3a610KMPOBAHO.

Pyunoe ynpasinenue AJII’ ¥ ero BeIKIOYATeNeM, NOJACTPOiKa yac-
TOTHI M HAMPsDKEHHUs 3ampemeHsl, ecnu Aaa APIL BoiGpan pexum
ynpasieHus «ABT». BkiroueHne HCTOYHUKOB 3JIEKTPOIHEPrUH Ha K-
HBI 6€3 CHHXPOHU3ALMH JIOMYCKAeTCs TONBKO NMPH 00eCTOUeHHBIX cOop-
HBIX [IHHAX.

Dyuxyuonuposanue APL ¢ asmomamuueckom pedicume

Ecni APLLL HAXOIUTCA B PeXHME ABTOMATHYECKOTO yTIPABACHUS, TO
' pyyYHOE BMEINaTeNbCTBO B YNPaBIEHHE HENOMYCTUMO, TOCKOIBKY 3TO
MOJKET TIPUBECTH K HEIUTATHBIM M aBapUHHBIM CHTYalMsM, K BbIXOAY
annaparypsi APLL| n reseparopa u3 cTpos.

OcHoBHas QyHkuus, BeimosnHsemas APIL, — nonzepxanue dJek-
TponuTanusA Ha cGopHbIx mMHax APLI u nanexHoe cHabkeHHe Jek-
TpO3HEprueil OTBETCTBEHHBIX CYAOBBIX MNOTpeOMTENeH, MOSyyaromux
nutanue ot APLL. .

APIL nonyuaer ocHoHoe muTtanue ot ['PLL u pesepsHoe (B ciyvae -

HCYE3HOBEHMS OCHOBHOrO) — oT A/IT.

B APIL[ B aBTOMaTH4eCKOM PEXHMME BEAETCS HENpepbIBHBIA KOH-
TPOJIb HANpsDKeHUs Ha BBoze nutanus ot ['PL npu momomu pene kon-
TpOJIL HampsykeHusA. [1pd CHUKEHMM WIIM TOJHOM MCYE3HOBEHHM Ha-
npsokerus Ha BBoze ot I'PLL anmapatypa APIL] ofecneunBaer: oTkimo-
yenHe Quaepa npuema nutanua ot ['PILI; Beiiaua koMaHAB! Ha 3aITycK
AJIl"; mpu monyYeHWH OT FeHepaTopa CUTHAla «rOTOB K MpHEMY Ha-
rpy3ku» — BkmoueHne A/l Ha ofecToueHHble muHbl APLL.

[Tocne mepexona Ha mutaHue oT AJII" KOHTPOJb HANpPSYKEHHUS Ha
Beone ot ['PLLI nponomkaercs. IIpu nosBleHHH HANPSXKEHHNS HA BBOAE
ot I'PI1] anmapatypa APII] o6ecneunBaer:

28

— BBIIEPXKKY BPEMEeHU — KaK MPaBHIIO, HECKOJIBKO MUHYT C MOMEHTa
NOSIBIIEHUs HANpsKeHus Ha BBoge ot ['PIL; '

— MO HCTEYEHHUH BBINEPXKKH BPEMEHH — OTKIFOUEHHE BBIKIOYATeNs]
AJZIl" u BCcnien 3a 3THM HEMEJIeHHOE BKIIOYEHHE BHIKIIOYATENs BBOAA
or ALl

—ocranoBky AJIT.

ITocne ocranoskn AJII" APIL] BHOBE TOTOB K aBTOMAaTHYECKOMY 3a-
nycky AJI" B cinyyae obecrouuBanus APLLL

JlaGopaTopHuas pabora Ned

M-Vision. CucreMa yaaJJeHHOr0 KOHTPOJIs,
yHpaBjieHHs ¥ ¢00pa JaHHBIX

IJens: usyverne paGoThl CHCTEMBI YAIEHHOTO KOHTPOJIA, YIpaBe-
HUs ¥ c60pa JaHHBIX.

1. O630p npunoxenns cucremsl M-Vision

CucreMa ynajeHHOrO KOHTPOJS, ympaBieHHs M cOOpa HaHHBIX
M-Vision npenHasHaueHa s paboThl ¢ KOHTPOJUIEPAMHU YIPaBIEeHUA
JM3eNb-TeHepaTOPHBIMK arperatamu cepur Multi-line 2 (puc. 24). Cuc-
TeMa MpencTaBigeT codolf mporpaMMHoe obecreuenye, yCTaHaBIBae-
MO€ Ha KOMITBIOTEpE OriepaTopa CyJ0BOi 31eKTpocTanuuu. ITporpamm-
HOe o0ecreyeHne COCTOMT W3 TpeX YacTeil: cpebl pa3paboTKy MPOEKTa,
cepBepa U KiHeHTa M-Vision. YaaneHHbIH nepCcoHANbHBIA KOMIIBIOTEp”
C YCTAaHOBIIEHHBIM NPOrpaMMHBIM Tpoaykrom M-Vision mnosponser

* OCYLIECTBJISITh AWCTAHLIMOHHBIM KOHTPONb M YMpaBieHue Cya0BOH

sekTpocTanumeil. Ha 3KkpaH MOHHTOpA BBIBOAMTCS MHEMOCXEMa JJIeK-
TPOCTAHLMH, HA KOTOPOW H300paXkeHbl AU3eb-reHepaTophl, BaJoreHe-
paTop, aBapuifHbIil Ju3eNb-reHepaTop, Harpy3kH, a Takke BCe aBTOMa-
THYECKHE BBIKIIOUATETN U KOHTPOJIbHO-U3MEPHTENbHBIE TIPHOOPSI, 1e-
MOHCTPHPYIOIIHE MapaMeTpsl pabOTAIOIINX reHepaTOPHBIX arperaros.
Vnpasnss KypcopoM Ha 3KpaHe MOHHTOPA, MOXHO C YNaJeHHOTro
KOMIIBIOTEpA YMNpPABNATh IeHEPaTOPHBIMU arperaTaMd U HX aBTOMATH-
YeCKMMM BBIKIIOYaTesMA. Kpome Toro, MMeeTcsi BO3MOKHOCTS Tpef-
CTaBHUThH Ha KPaHe MOHUTOPA KOHTPOJIMPYEMbIE ITapaMeTphl BCeX pado-
TAOIUX TEHEPATOPOB B BU/IE TAGIHL HIN HEMPEPBIBHO MEHAIOMIMXCS

29




Cucrena
Multiine2 wiu Delomatic

Puc. 24. Oprann3auns cssn MeXy nprioxeruaMu M-Vision

rpadukoB (ocuusuiorpamm). [pu monommocm HUMEETCsl BO3MOXK-
HOCTh Yepe3 ajianTep, MOAKMIOYHTE 10 BOCBMH MOHHTOPOB, 33 KOTOPbI-
MM 00yYaromecs: MOryT NpOCNeNUTh, KaK U3MEHAIOTCS MapaMeTphl pa-
604UX ¥ TePeXOMHBIX MPOLECCOB IIPH YIPABASHUM PEeXUMAMU PaboTh
{ Harpy3Koif 3/IeKTpOCTAHIUH.

2. Onucanse OKOH NPUJIOKeHHs cucTembl M-Vision
Oxno «Power Plant»
3T0 OKHO mpeacTaBiIsieT MHPOPMALMIO 00 3NEKTPOCTaHLHU B BUIE
AHMMUPOBAHHBIX rpaUyecKHX 3JIEMEHTOB Ha OJHOJIMHENHON MHeMo-
CXeMe H sBIAeTCs YNOOHBIM TOJIb30BATENbCKUM HHTepdeiicom st

ynpaBJeHns 3eKTpocTanuuei (puc. 25).
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Puc. 25. Oxno «Power Plant»

[uHsl, HaXONAIMECS IO/ HANPIKEHHEM, HHIAHLHPYIOTCA 3€EHBIM
useToM. Pszom ¢ mzoGpaxennsmu 11, T2, BT, A" pacmionokeHnbt
MHIHUKATOPbI COCTOAHUS M 1OTpebnisieMasi HArpy3koif MOIHOCTs. B Jjre-
BOM BEPXHEM yTTy HMEIOTCS KHOMKH BRIGOpa pexuMa paGoThl 3NEKTpo-
CTaHLMH.

[Tepexon 13 moyaBTOMaTHYeCKOrO YNpaBieHus B pexuMbl «BI» u
«PA3JIEJIbHBIW» nponcxomut uepes pexam «ABTOy. CrnipaBa oT HUX
C TOMOILBIO KHOMKH «BBINONHATE) 0CYIECTBISETCS BHIGOP OCHOBHOTO
u pesepBrOro I (1 — 0CHOBHOIH, 2 — pe3epBHBiif).

B 3ToM OKHe u306pakeHbl Takke aHHMUPOBAHHbIE 4acTOTOMEPEI U
BOJILTMeETPBI cexuuu JII' i BI.

Oxna «Diesel Generator 1» u «Diesel Generator 2y

31€ech OCYLIeCTBISETCA yIpaBieHHe Ansens-redepatopamu 1 (A1)
1 2 (JII'2), a Taioke BBIBOANTCS MH(OPMALHS B BHIS AHMMHUPOBAHHBIX
rpaHYECKUX HIEMEHTOB.

Ha puc. 26 nokasano ynpasnenne Ar'l. Kronxamu «ITYCK» u
«CTOIT» COOTBETCTBEHHO 3aryCKaeM N OCTAaHABIHBAEM reHeparop,
kHOMKamu «QG1 BKJI» m «QG1 BbIKJI» — YCTaHaBIMBAEM WJIH CHU-
MaeM reHepaTop ¢ WHH,

CrpaBa 0T KHOTIOK yNpaBneHus H30GpakeHsl HHIUKATOPBI (asHbIX
TOKOB M NWHEHHBIX HanpsbkeHni reneparopa. Han KHOMKaMu yrpasiie-
HUSI HAXOAATCA MHINKATOPBI COCTOSIHHS FeHePaTopa.
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OW3ENL-TEHEPATOP 1
[ R L var \‘\”Ih it

ANV

Puc. 26. Oxno «Diesel Generator 1» -

B BepxHeiil HaCTH OKHA PacrioNIoXKeHbl AHUMHPOBAHHBIC n3obpaxe-
HUSl KHJIOBATTMETPA, KWJIOBApPMETPA KM 4acTOTOMepa, MOKa3biBaloLIHe
napametpst AI'1.

AHANOrHYHO OCYIIECTBILIETCA yIpaBeHne ausenb-reneparopom JII2:
xuonku «[TYCK» u «CTOI» — 3amyck WM OCTRHOBKA reHepaTopa, KHOII-
k1 «QG2 BKJD» n «QG2 BbIKJI» — ycTaHOBKa WM ChEM reHeparopa ¢
LiMH. BBEpXy Tak e pacriooKeHb! H3MEPUTEbHBIE IPHOOPLL.

Okno «Shaft Generatory

B 3TOM OKHe BBIBOXUTCA MH(popMmauus o Banoreseparope (BI) B
BHJle AHUMUPOBAHHBIX rPa(uuEeCKUX EMEHTOB (PHC. 27).

B npaBOM HIDKHEM yrily pacroioXKeHbl HHIHKAaTOPb! (has3HbIX TOKOB
M NUHEeMHBIX HampsDkeHuit B, B 1€BOM — MHIMKATOPbI COCTOAHMA BI'.
B BepxHell 4acTH OKHA PacToJOXEeHbl AHMMHUPOBAHHbBIC u3006pakeHus
KWJIOBAaTTMETPa, KWIOBapMeTpa W 4acTOTOMepa, MOKa3bIBaKOIMe Mapa-
MeTpsi BajioreHepaTopa. YNpaBlieHHe 3allyCKOM H octaHoBKO# BIT
ocymectsisiercs ¢ ['PII} B pyyHOM pexuMe.
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Puc. 27. Ok#o «Shaft Generator»

Okno «Tie Breaker»

OTO OKHO NPEIOCTABMSET BOIMOKHOCTh BKIIOYATH ¥ OTKITIOYATH CeK-
LIMOHHBIN BBIKIIOYATENb ¢ MOMOLIBIO KHOMOK «QS BKJI» u «QS BBIKJI»,
a TaKkKe KOHTPOJIUPOBATh YacTOTY M HANpsUKEHHe Ha WnHaX cekuuit I
u BI" (puc. 28).

2

Puc. 28. Oxnro «Tie Breaker»
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Oxno «EDG»

B 3TOM OkHe BBIBOAMTCS MHGMOpMAUUs O ABAPUNUHOM [OHM3EIIb-
reseparope (AJI') B BHAC aHUMHPOBAHHBIX rPaUUECKHX 3/EMEHTOB
(puc. 29).

oy
\‘8‘“‘5

Puc. 29. Okuo «EDG»

B npaBoM HHKHEM yrily pacrosoxeHbl HHANKATOPb! (Pa3HbIX TOKOB
M nuHelHbIX HanpsokeHuit AL, B J€BOM — MHAMKATOPBI COCTOSHHSA
AJIl'. B BepXy OKHa pacnojioKeHbl aHMMHPOBAHHBIE H300pakeHus KH-
JIOBAaTTMETPa, KHJIOBApMETpa U YaCTOTOMEPa, NOKa3blBaloLIye mapamer-
Pbi aBapHHHOTO AM3e/b-TreHepaTopa.

ITpu ynpaBneHnu ¢ KoMnbloTepa 3amyck ¥ ocradoska A B aBTo-
MAaTH3MPOBAHHOM PEKMME He OCYIIECTRIACTCS.

Oxno «Trending»

B 3TOM OKHE }JiMeeTCs BO3MOXKHOCTD MPEICTABUTh HA 3KpaHe MOHH-
TOpa KOHTPOMHpPYEMBbIE NapaMeTpe! BceX paboTAIOIIUX eHepaTopoB B
BHIE Ta0NML MMM HENPEpPbIBHO MEHSIOUMXCA paduKoB (OCLMILIO-
rpamm) (puc. 30).
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Puc. 30. Oxxo «Trending»

Oxno «System»

B aTom okHe u306pakena cxeMa BHELIHEro U BHYTPEHHEr0 KaHANOB
CBA3U TPEHAXXEPHOTO cTeHza (puc. 31).

Puc. 31. Okro «System»
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Okno «Alarm listy

OKHO NpeACTaBIseTCs THHAMIYECKHM CIUCKOM aBapuii n coObITAH,
efiCTBUTENBHO TMPUCYTCTBYIOIMX B CHCTEME YNpaBleHWA. ABapuu
GTOGpaXAOTCA PA3NUYHBIM LBETOM — B 3aBMCHMOCTH OT MX CTaTyca

MOTYT GBITH [epeaaHEl B AMEKTPOHHYIO 6a3y NaHHBIX.

JlaGopaTtopHas paGora Ne 5

KomnboTepHoe ynpasJjieHHe CyA0BOMH
ABTOMATH3HPOBAHHOIM 1eKTPOHEPreTHYECKOH CHCTEMOl

Leny: npno6pe'remxe HaBBIKOB YINpaBJICHUA 3nempocraﬂuueﬁ B

Pas/MuHbIX PeXUMaX paboTel CyaHa. 7 Mo q
(' 1.OGuwe ceenenns \JVJ* 10y
Na J rl;C v (]
—

JUtA ynpaBienus TpeHaKepHBIM CTEHIOM ¢ KOMIBIOTEpA yCTaHaB-
JMBaeM IepeKmoyaTesb YIpaBleHHs BCeX CeKuuil B MosjoxeHue 2
(ABT.) — cm. puc. 10. ITepexmouatens «MODE» Bcex 31€KTPOHHBIX
MOTEHIMOMETPOB nepeBoauM B nosoxenne «KAUTO» — cm. puc. 8.

Brumouenye ¥ BbIKIIOYEHHE HArpy30K IPOM3BOMMTCA C HOMOLIBIO
nepexmoyareneii (puc. 32) na CVY. ITo 4acoBoii cTpesike NPOUCXOLHT
MrHOBEHHOE BKJIIOYEHHE HArpy3KH, a POTHB 4acOBOH CTPENKH — C 3a-
[POCOM Ha MOAKIIOYEHHE.

Puc. 32. epewmouarenu Harpy3ok
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WMmuTanms aBapuifHBIX CUTYaLuit MOXET OCYIECTBIATLCA MPH Mo-
MOLIHM [IOTEHUMOMETPOB (cM. puc. 11) n kHomok (cM. puc. 12) ¢ reHepa-’
TOPHOMU CEeKLHH U1 KaXIOT0 reHepaTopa.

.B na6opaTopHoii paboTe peann3oBaHbl OCHOBHbIE SKCMTyaTalld-
OHHBIE pPEeXHMBI padOTHI cynHa. [lepen e€ BHIMOJHEHHEM CleayeT
o3HakoMuThCs ¢ IIpaBunamm Poccuiickoro Mopckoro Perucrpa Cy-
npoxoxctsa [1, 9].

B skcrumyaTalMOHHBIX peXuMax paboThl pasiuuHBIE yCTPONCTBa
cyaHa GyAyT WUMHTHPOBATBCS ONMHAKOBBIMH HArpy3KaMH, TaK Kak HX
KOJIMYECTBO OTPAHUYEHO.

2. Pexxnmpl paGoThi CyaHa
Oounounan pasoma T

[Ipexne yem mepeiTH paGoTaTh K CyHOBOM 3/EKTPOCTAHIIMH, He-
00Xx0AuMO OTKMOUUTCH OT Gepera. beperoBoii pekuM ABNISETCS HEHa-
rpy’keHHbIM. [TuTaHue oT Gepera moyy4alOT HEOCHOBHBIE MOTPEGHTe-
JIH, MOIIHOCTh KOTOPBIX HeBenuka. YroOs! nsbexarh nepepsisa B MH-
TaHUH, NpH HEOOXOAMMOCTH, JOMYCKaeTCs KpaTKOBpeMeHHas napan-
JenbHas paboTa kKaxaoro reHeparopa ¢ GeperoM. J{nutensHas napai-
JienbHas paboTa He JOMYCKAeTcs B CBS3W C Pa3sHbIMU TpeGOBaHUAMM
N0 OTKJOHEHHMIO HANpPSHKEHWS M YacTOThl y CYNOBBIX H GEperoBBIX
SNEKTPOCTAHLH.

Ha naunoM TpeHaskepHOM CTEHAE TPH YIPABIEHHH C KOMIBIOTEpA
HeT BO3MOKHOCTH OCYLIECTBHTH CHHXPOHM3ALMIO C Geperom, moaromy
NPUXOOUTCH OTKMOYaTh GeperoBoif aBTomMat BpyuHyk. [locne OTK/IO-
yeHus! muTanus ¢ Gepera (kwonkoii QSC Ha CV) maGoparopHsiii KOM-
TUIEKC NEePEXOIHT B ABTOMATHYECKHH PeskHM.

B pexume TMOJIVABTO ¢ naHenu ympasnerus (cM. puc. 4) Ha
I'PLL xHonkoit «Starty wmi1 ¢ koMmblotepa B ananorosom okse «Diesel
Generator I» (cM. puc. 26) kHonkoit «[Tyck» npoussoautcs 3amyck I
[Tocnie yCTaHOBKHM HOMHHANBHBIX [1aDAMETPOB TEHEPaTop aBTOMAaTHYe-
CKMM BbIKTIOHaTe eM KHOMKOW «CB ON» ¢ naHenw ymnpapreHUs HIH
kHomkoi «QG1 BKI» ¢ KoMMbIOTEpa B Ananorosom okue «Diesel Gen-
erator 1» Gyaer BKITIOYEH Ha IIHHEL

Jlns aBTOMATHYECKOTro 3aIycKa [u3elb-TeHepaTopa NepekmoyaTess
Ha MynbTe YpaBleHUus CTaBUM B TONOKeHHe A6mo3anyck. 3aMbIKaroT-
Csl KOHTAKTEI B €N pejte mycka. [IpoHcXoauT mpokayka MacioM M BO3-
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QyWHbIi 3amyck asurarens. IIpn NOCTHXEHHH BAloM Ou3eNs ompele-
JICHHOI 4aCTOTHI BPaILEHMs, OH NEepexXoauT paboTaTh HA TOIUIMBO, OT-
K/I0YaeTcs 3JeKTPOABUraTeNb NPEANYCKOBOM NPOKAYKH Macja U npe-
KpalaeTcs mo/iaya IyCKOBOrO BO3yXa.

[Mpoucxoaut camopo30yKAeHHE reHepaTopa W NMpPH HOMUHAIBHOM
HanpshkeHHn oH nonkmovaercs Ha I'PII (puc. 33). Tlocne Toro kak
JI'l BcraHeT Ha LIMHBI, TPEHAXEPHBIH CTEH/ NEPEBOMUTCA B PEXKHM
«TOJTYABTOw.
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Puc. 33. Binouenne JII" va wusnt TPIL]

Hapannenvnan paboma JI'

[Mpy BKIKOYEHHMM IM3€Nb-TEHEPATOPOB HA NapajlIeNbHYIO0 padory
BBINOJIHSAIOTCS CJISAYIOLIHE OTepatyH.

B pexume «[IOJIYABTO» ¢ naHenu ynpasnienus (cM. puc. 4) Ha
I'PII] xHomkoM «Start» M ¢ KOMIBIOTEpa B AMAIOroBoM okHe «Diesel
Generator 2» kHonkoii «ITyck» npoussoautes 3amyck JII. [locne ycra-
HOBKH HOMMHAJIbHBIX [1apaMETPOB FeHepaTop aBTOMATHYECKUM BBIKIIHO-
garesieM kHonkoif «CB ON» ¢ nanenu ynpasienus wid kHonkoi «QG1
BKJY C KOMIIbIOTEpa B auanoropom okne «Diesel Generator 2» Oyzer
CHHXPOHHM3UPOBAH M BIJTFOYEH Ha LLIHUHEIL.

B pexume «ABTOp», xorna Harpyska paGorarouiero JIT mocturaer
70% oT ero HOMUHAIBHON MOIIHOCTH MM Oojee, B TeUEHHE HE MEHee
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10 cexynn no komaune or PMS Gyner zamyuieH pesepeHeii I u
BKJIIOYEH Ha rimaBHbie cOopubie mmuel [P [Tocne BKmodeHus Ha-
rpy3Ka aBTOMaTHYECKH pacripefensercs Mexny asyms JII'. Xapakrepu-
CTUKM OCHOBHBIX NapaMeTPOB IIPU MapajUTeNbHON padoTe reHepaTopoB
NOKa3aHbl Ha puC. 34.
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Puc. 34. Ilapannenshas paGota reHepatopos

Korna ocuosnoli [II" paGoraer wa c6opubie munsl ['PIL, a pe-
3epsHbii JIT" 0CTaHOB/EH, TO MpH MOJIyYeHUH oT ocHoBHoro JI" mpe-
AOYTNPEIUTENbHOr0 CUrHala O HEeKPUTHYHOM HEHCMPaBHOCTH MO KO-
manze ot PMS Gyner 3anmymen pesepsrerit JII'. 3atem stot I cln-
XPOHH3UPYETCA W BKJIOYAeTCS Ha riaaBHble cOOpHbie wnHbl [PIL.
Tlocne Bkntouenus Harpyska GyjeT MIaBHO IepeseleHa Ha pe3eps-
uelif [T, mocie gero ocHoBHOM JIIT OTKIIOUAETCH OT UIMH U OCTAHAB-
nuBaerca. [Mocne octanoBkyr ocHOBHOI JII" GyneT cuuTaThes HEroTo-
BBIM K 3alycKy JO TeX [op, Toka ero o6o6uieHHbI peaynpenn-
TENBHBI CHTHAN HE CHIMETCA. :

HekputniHas HeMCNPABHOCTE — 3TO HEUCHIPABHOCTb, He TPedyrolIas -
HeMeuleHHol octaHoBku [T,

HewncnpaBHOCT MOXeT MMHTHPOBATBCSA TIpH MOMOLIM MOTEHLMO-
meTpoB (cM. puc. 11) u kHOMOK (cM. puc. 12) ¢ reHepaTOpHOI CeKUuK
JUISl KaXK0r0 reHeparopa.



Bruouenue 6an0zeHepamopa

PaGoTa OT BAJOTeHEPaTOpa OCYLIECTBIAETCA TOTA, KOTJa OCTagTcs
B OKCITyaTAallW{ 9acTh BCTIOMOraTeNbHBIX MEXaHH3MOB MAalIMHHOTO
OTZeNeHHA W OOLIECYIOBBIX CHCTEM H OTKIIOYAKOTCH nanyOHble MeXa-
Hu3MBI (puc. 35).

3 2 B R 8RS S

e S G + ;

Do TE0 2T DoAm A2 Daw 12020 Thae (I Dew 1ZH0 Des 120l Lo AT Do |26 e (280 ez HC

Puc. 35. Pabora oT BaoreHeparopa

B pexume «[TOJIYABTO» nopsjok nepexoa Ha BaloreHepaTop 1
0GpaTHO MPOBOJIAT B CIIEAYIOLLEH MOCIE10BATENBHOCTH:

1. 3anyctuts BI' ¢ MOMOILBIO KHOIKH «PYYHOM MTYCK 'BI'™» Ha
cexuuy BI'.

2. Tlepeiitu B pexkum BT B okue «Power Plant» mporpamMmbt M-Vision.

3. Tlocne BbIXOAA U3 OTKPHITOrO MOpPsi MEPEBECTH 3JIEKTPOCTAHLHUIO
B aBTOMATH4ECKHH PEeXUM.

4. Tlocne Toro kak JI['1 3amyCTHTCS M BCTAHET HA UMHbI, MEPeHTH B
TI0JTyaBTOMATUYECKAT PEXKUM.

5. OcraHoBuTH BI ¢ oMouibio kKHomk# «Py4yHas octaHoska BI».

B pexume «ABTO» mpu nepexolie Ha BajJOreHeparop obparHo
Heo6XonuMo:

1. 3anyctuts BI' ¢ NOMOLIBIO KHOMKH «PYYHOH ITYCK BI'» Ha
ceximH BI'.
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2. Ha jononHWTeNsHOM MaHenu omeparopa (CM. puc. 5) HaxaTh
kuorky BI. ITpomsoiiner aBTOMaTHYecKas CHHXPOHM3ALNA BI ¢ [T,
pacniperiesieHyie Harpy3ok i otkmodenne JiI° oT wun.

3. TTocnie BBIXOJA U3 OTKPBITOrO MOps Ui MEepPeBOa Harpy3Kku Ha
JIT Haxath kKHONKY «KABTO» Ha HOTONHUTENBHON TIaHeN! ynpaBIeHus
(cM. puc. 5).

4. Octarosuts BpyuHyio BI.

Pedxcum pazdeneHHblx ceKyuil

DTOT peXHM MCMOJB3yeTCs, KOrha BO3HMKACT HeOoOXOANMOCTh
gacTh notpebuteneif nutath ot [T, a 4acTh OT BT (puc. 36).
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Puc. 36. Pexxum pasfeneHHbIX ceKumit

B pexnme «[TOJIYABTO»:

1. 3anyctuth BI' ¢ MOMOLIBIO KHOTIKH «PYYHOM TYCK BI'» Ha
cexuun BI'.

2. [MepeiiTu B pexum «PA3JIEJIbHBIM» B okxe «Power Plant» mpo-
rpammsi M-Vision.

3. Jlna nepexofa Ha CYIOBYHO JIEKTPOCTAHIIMIO HeoOXoIMMO Tpo-
W3BECTH Te ke AelCTBUS, 4TO W B TpeabiylieM pexume. TTpousBecTn
aBTOMaTHYeckyto cunxponmsamno [T ¢ BI', a 3areM nepexioyareieM
QS npou3BecTH pa3/ielieHHe Harpy3Kku Ha CeKUNH BI'u IT".
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Jla6opaTtopHasn paGora Ne 1
CocTaB TpeHaKepPHOro KOMILIEKCa

Lens: 03HAKOMUTECA CO CTPYKTYPO# H CHIOBBIM 3NeKTpooGopyo-
BaHHEM TPEHAXXEPHOIO KOMILIEKCa H OpraHAMHU yIpaBJieHHs.

1. OnucanHe TPEeHAXKEPHOr0 KOMIIEKCa

PaccMOTpPHM COCTaBHBIE YaCTH TPEHAKEPHOIO KOMILIEKCA.

1. YeThIpeXCeKIMOHHBI IIABHEIM pacnpenenurenbHeii wut (TPLLD).
Ha ero miieBoif CTOpOHe pacroNOXKeHbl MaHENH YNPaBIEHHSA CHCTEMbI
PPM, pononHuTeNbHAs MaHeNb OMepaTopa, MaHelnh MMHTALMH HEWc-
NpPaBHOCTEMN, PETYNATOPB! YAaCTOTOM BpallleHHs NPHUBOIHOIO ABHIATENs
U BO30YXIEHHA CHHXPOHHOTO IeHepaTopa, NepekifoYaTeNld MOAKIIoYe-
HHs HArpy3KH, KHONKH YIpPaBJeHWs aBTOMATHYECKHM BBIKJIFOYATENIEM
reHeparopa H KOHTPOJIbHO-H3MEPUTENbHBIE TPHGOPBL.

2. Ou3nveckue MOJIeNH reHepaTopHbIX arperatos. [IpusonHoii 1BU-
rateNh reHepaTopa HMHTHPYETCS aCHHXPOHHBIM IBHIATeNleM, KOTOPBIH
MoJtysaeT nuranne Yepes npeodpasosaresns yacToThl pupmsl OMRON.
Boaselictays Ha npeoGpasoBaTenb 4acTOTHI € OMOUIBIO MEpeKToYaTe-
714, YCTAHOBJIEHHOTO Ha FeHEepaTOPHON MaHelH, MOXHO M3MEHSATh 4ac-
TOTY BpAllleHHs FeHepaTopa B INHPOKOM JUANa3oHE.

T'eneparop sABSETCA peabHbIM TpeX(PasHbIM CHHXPOHHBIM [EHEpaTo-
pOM C HE3aBHCHMBIM 3JIEKTPOHHBIM peryistopoM Hanpsskenus (AVR).
Bo3nelicTBys Ha perynsaTop HanmpsKeHHs C MOMOLIBIO MepeKIouaTess,
YCTaHOBJICHHOIO Ha PeHePaTOPHO# MaHEH, MOXKHO M3MEHSTh HalpsHKeHHe
FeHEpaTopa BHH3 H BBEPX OT €r0 HOMUHAJIBHOTO 3HAYSHHU.

Hmurarops! (reHepaTop W TpPHBOJHON ABHUraTeNb) CMOHTHPOBAHE!
Ha 00LIEM OCHOBAHWM ¥ YCTAHOBJIEHbI B HIDKHEN YacTH reHepaTOPHOH
NaHey.

3. Yersipe konTposutepa PPM ¢upmsr DEIF. Ilpeanassauessl mwis
peanmsaury GyHKUMH ynpapieHHs, KOHTPOJA H 3awutst gByX JAT (ausests-
rereparopos), BI™ (Banoreneparopa) u AJII" (aBapuifHOro Au3enb-rexepa-
Topa). [1pu 3TOM MaHenu ynpaplieHHs CHCTEMbI CMOHTHPOBAHBI Ha JiHLie-
BOIf CTOpOHE reHepaTOpHOH naHesH, a WHTepdelicHbIe GIOKN BHYTPH Kask-

JIOM CEKIIUM PAIOM C HFMHTATOPaMH K : obneKron.
4. B cucreme PPM mpeaycmoTpen BOIMOKNOCT OGheuHEHNS
G6JI0KOB B JIOKQTEHYIO Bl '  CeTh € NOMOLILIO CTAHAAPTHO-

ro unTepdeiica, MoITOMY B MCHONBIYETCS  KOMIIBIOTED
BEPXHETO YPOBHS, CHAIAHMMIIN ¢ CHCTEMON YHPANISHIA H/IEKTPOCTAHLH-
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el (ucnomesyercs Modbus-npotokon). Ha kommnbiotepe ycraHoBneH
nakeT nporpaMMHoro obecneuenus M-Vision ¢pupmei DEIF, nocpesnct-
BOM KOTOPOTO MOHO YIpPaBJATh 3/€KTPOCTAHIHEH B aBTOMaTH3HPO-
BaHHOM MJIH aBTOMAaTHYECKOM pexXume paGoTsi, MPOCHeNuTh 32 pabo-
YHM COCTOSHMEM /JU3e/b-TeHEePaTOpOB, BaJlOTeHEPaTOpa M aBapuitHOro
JIM3€/Tb-T€HepaTopa 3/1eKTPOCTaHIAH.

5. Omnocekuuonnsii APLL] (ynpasnenune asapuitasmi JIT). Ha ero jm-
LICBOI CTOPOHE pacloJIOXkKEeHbI NaHENb YNpaBNeHHs KOHTposuiepa PPU,
NaHes b HMUTALMK HEHCIIPABHOCTEH, MEepeKiIioYaTe/ld yIpaBieHHs YacTo-
TOIf BpALIeHHs MPUBOLHOTO JABUTaTelsl H BO30YXKAEHNUS CHHXPOHHOIO Tre-
HEpaTopa, COOTBETCTBEHHO, KHOMKH YNpPABICHMsS aBTOMATHYECKHM BBbI-
KIIOYaTeIeM MFeHEPATOPa H KOHTPOJILHO-U3MEPHTETbHBIE IIPUGOPBL.

2. Onucanue riaBHOrO pacnpele HTebHOrO WHTA

I'naubiii pacnpenemurenbhpii mur (IPL) coctout u3 gerhipex
cexuuii (puc. 1): ABYX CeKumMii QU3eNb-reHepaTOPOB, ONHON CEKIMH Ba-
NoreHepaTopa W OJHOHM CEeKUMH ynpasieHHs. B cekuum ynpasnenus
I'PLL] ycTaHOB/IEH CEKLIMOBHBIH BHIK/MOYaTeNb COOPHBIX wuH [PIL].

Puc. 1. O6umwuit Bua
I'PILL:

a) cexuws Ji'1; 6) cexums w5

JI'2; B) cexima ynpasiie- §

Hud; ) cexups BIY




Du3suueckas mMooenb 2eHEPaAMoPHO20 azpeama

OCHOBHasl 3NIEKTPOCTAHLMA MONEIUPYeMOlf 2NIeKTpOIHepreTHye-
CcKoif crcTeMsl (33C) COCTOMT M3 ABYX AM3eNb-FEHCPATOPHBIX arpera-
TOB MEPeMEeHHOro TpexasHoro Toka MomuocTso no 0,4 kBr (IT'1 u
Al'2) u omxoro BanoreHeparopa MowHocTsio 0,4 kBT (BI'). OcHOBHBIM
Pacnpeie/IUTeNbHbIM YCTPOHCTBOM 3NIEKTPOCTAHIMM SIBJISETCH aBTOMa-
TU3WPOBAHHBIN TNaBHBIA pacnpeaenutenshblii wut (CPLL). Ipemy-
CMOTpeH MpHeM nutanus ¢ 6epera Ha I'PLL] (¢ py4HO# cHHXpOHU3ALM-
eif). Jlu3sernb-reHepaTopsl i BallOT€HEPaTop MMUTHPYIOTCS (GU3HYECKUMI
‘MOZIENAMM, KaK[ast U3 KOTOpheIX (puc. 2) BmoyaeT B ce6s TpexdasHbit

Puc. 2. dusnueckas Mosiesb AM3eNb-reHepaTopa

CHHXPOHHBIH reHeparop (3x400 B, 50 I'u, 0,4 kBT), npuomumslii Bo
BpaieHue TpeX(hasHbM aCHHXPOHHBIM 3JIEKTPOJIBHIaTe ieM MepeMeH-
HOT'O TOKa.

Cucmema asmomamuyecxozo ynpaenenusn
cy006oit anekmpocmanyueii muna PMS

B I'PII] BcTpoeHa cucTeMa aBTOMATHYECKOTO YIpaBIEHHs CyNOBOIL
anexrpocraniueit PMS (Power Management System). PMS cocrout u3
ueThipex GokoB ynpasienus Tuna PPU (puc. 3) mpon3sozucrsa GupmMer
DEIF A/S, BCTPOSHHBIX B KaXmyro CeKuuio wmra, Kaxuwit 6rox PPU
YNPaBISeT BBIKIIOYATEISIMM TEHEPATOPOB M CEKUMONHLIM BBIKITIOUATE-
nieM, a Takke HMeeT raHens oneparopa (puce. 4). Iocne s ycranosnena
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Puc. 4. ITanens oneparopa

Ha suueBoif cropone I'PLLl, Ha koTopoii 0TOGpaxaloTcs mapameTpsl
ynpaenseMoro 61okoM BbIKmouaTens u reseparopa. biok PPU, ycra-
HOBJIeHHBbIH B cexkuun 1, sBiseTcs 6a30BbIM, OH CHabXKeH AOMOJIHHU-
TENbHOU MaHesbio onepatopa (AOP) (puc. 5), KoTopas HCMOAb3yeTcs
JUIs 3aIaHKUA PeXKIMA YTIPABIICHHS 3JIeKTPOCTAHLME!.

B cocrase Gnoka PPU umerotcst Bce HEOOXOAUMBIE 3EKTPOHHbIE
YCTPOHCTBA MUl M3MEPEHHS 3NEKTPHUECKHX TNapaMeTpoB 3-(asHbIX
CHUCTEM C MPEIACTABICHHEM PE3YJIbTaTOB U3MEPEHUil H aBapHiiHBIX CHI-
HanoB Ha skpaHe LCD-mucnnes. IporpaMmuposaHie oCyIEeCTBIAETCS
C NMOMOIIBK KOMIBIOTEPHOIO MEHIO, BHIBOAMMOrO Ha AMCIUIEH 6710Ka,
WM Yepes nocnenosaresbHbii nopt RS232 or kommsiotepa. [Tpunum-
nHanbHas cxema noAxiroYeHus 6;1oka PPU nokasasa Ha puc. 6.




Puc. 5. JlononumtensHas naHeab onepaTtopa

Puc. 6. lpunimmnransHas cxema noakmoyenus 6roxa PPU

Ilpeobpazosamens yacmomoi

Jns NUTaHUA W YTIpaBlieHHs TPUBOAHBIMA 3J1€KTPOIABUIATENSIMU Te-
HepaTopoB, B KaXMOMH reHepaTOpHOH CeKLHH YCTaHOBJICHB! Npeospaso-
BaTe/IM YacCTOTHI nepemeHHoro Toka (puc. 7). Ha atu npeobpazosarenu
MIOCTYNAOT 33aak0liie BO3NEHCTBYA OT 3MEKTPOHHBIX MOTEHIHOMETPOB
EP-Q 96. Komanzsr «[TYCK» u «CTOIT» NOCTYNaloT HEnocpeacTBeHHO
oT PPM uM OT KHONOK, YCTAaHOBNEHHBIX HA Jmilenoil naxnemu [PLL.

B aBTOMartM4eckoM pexume yrpasneHus ¢ 610kos PPM Ha 35neKTpoH-
HbI€ TMOTEHIMOMETPHI 3aJaHUsl YaCTOTHI AU3€/b-TeHepaTopoB MOCTyna-
ot komasabl «XJACTOTA BOJIBLUE» u «YACTOTA MEHbBIIE».

Puc. 7. TlpeoGpazoBarens 9acTOTh!

Jlns apToMaTuyeckoro ynpasnenus EP-Q 96 xwmou «MODE» nHyx-
HO nepeBecTH B nojyioxkenue «AUTO. '

YacToTa BaJOreHeparopa ynpapJseTcs aBTOMAaTUYECKH, .331ai0-
MM YCTPONCTBOM UISL YaCTOTHI SBAAETCS 3JIEKTPOHHBIH MOTEHIHO-
metp EP-Q 96.

Pezynamop nanpajcenus

Kaxnpili resepaTop CHaGkeH aBTOMATHYECKHM PEry/ATOPOM Ha-

" npsbkenus. Ha 5TH peryJsTOpsl OCTYMAIOT KOMaHIb! OT 3EKTPOHHBIX

MOTeHLMOMETpoB 3ananus Hanpskenns (EP-Q 96). B aromariieckoM
pexuMe yrpasienns ¢ 6nokos PPM Ha 3/eKTPOHHbIC NOTEHLIMOMETPHI
3aaHus Hanpskenus nocrynawor komanasl «HAIPSKEHHE BOJIb-
LLIE» u «<HATIPSDKEHUE MEHBILE».

Tl aBTomatnueckoro yrpasneraus EP-Q 96 wmod «MODE» Hyx-
HO epeBecTH B nonoxenue «AUTO».

3nekmp0nnb1e nomenuyuomempbsl 4

B T'PIL| ycTaHOBJEHB! 3JEKTPOHHBIE TNOTEHLMOMETPBI (pHC. 8), i
YTpaBJIEHHs PEryIATOPAMH HANpPSKEHUA U Peo0pasoBaTe/IMH YaCTOTBL.




OnexTpoHHBIt  1oTEH-
muoMerp Ttuma EP-Q96
MpeACTaBIsieT coboM Iek-
TPOHHOE YCTPOMCTBO, 3a-
MeHsIomee OOBIMHBIE [10-
BOPOTHBIE TOTEHIHOMETPBI.
OH He COHep)KHUT MONBHX-
HBIX YacTed M Mmo3ToMy He
TpebyeT TeXHHYeckoro ob-
ciyxusanus. EP-Q96 umeer
MapkupoBky CE s mpu-
MEHEHHS B TPaXIaHCKO,
KOMMepUecKoii obnactsax, B
JIErKOH NPOMBIILIEHHOCTH, a

Puc. 8. Dnexrpounsrif norenmmomerp EP-Q96 ~ TaKiKe B IMPOM3BOACTBEHHBIX
TIOMEIIEHUAX.

[otenmomerp EP-Q96 ocymecTsiisier npeobpasoBanue curnaia ot
peneiHbIX BBIXOJO0B marosoro ITH-perynsTtopa B CUrHAN HampsikeHU,
KOTOpBIf 3aTeM MCIOJB3YeTCS IS YNPABNEHHs SJEKTPOHHBIM peryss-
TOpOM cKkOpocTH. Tak Kak MOTeHUHMOMETp SBIsAeTCsS LUPPOBBIM TPUGO-
POM, Ipel(p HANPAKEHUs B MPOLUECCE pacIpeleneHns Harpy3Kn MexLy
AM3ENBHBIMHA N€HEPATOPaMK B PyYHOM PEKUME TIOJIHOCTHIO OTCYTCTBY-
er. B ciiyyae OTKIIOUEHHS M [OCIEAYIOMIEr0 BOCCTAHOBIEHNS Hanps-
KEHUS MUTAHMS MOKA3aHUs MOTEHUMOMETPA aBTOMATHYECKH cOpachiBa-
YOTCSl B UCXOZHYIO TOUKY. CHTHAT OT 3IeKTPOHHOTO MOTEHLMOMETPA Ty H-
THPYETCsl BHYTPEHHUM HOTEHLUHOMETPOM CONpoTuBneHneM 500 Om.
B pesynsTare monydaioTcs MOKa3aHHbIE HUKE BHIXOLHBIE CUTHAJbL.
TNepexmodarens Ha nepeHelf MaHeNH CIYXKHT JUIs BRIGOpa pekima pa-
6OTHI.

Automatic (aBTOMaTHYECKHIT): CKOPOCTh KOHTPOJMPYETCS CHIHAA-
MH, MONABaEMBIMI Yepe3 3JIEKTPOHHBIE KJIIOYM — HApPHUMEp, C TTOMO-
LIBI0 KOHTpOJJIepa au3ensHoro reueparopa ¢upmel DEIF tuna PPU
UM Yepe3 CHHXPOHU3NPYIOLIee pelle.

Manual (py4Ho¥): NOBBIIEHKE U MOHIKEHHE CKOPOCTH MPOU3BO-
ZWTCA C TIOMOIIBIO ABYX KHOIMOK YNpaBJICHHUS Ha MepemHeil naHean ro-
TeHuromMerpa, «INCR.» u «DECR.» cOOTBETCTBEHHO.

CxeMsl MOfauy Ha BXOJ MOCTOSHHOTO HATIPSKEHHS ¢ MMOMOLIBIO MO~
TeHuromerpa Ha 650k PPU nokasansl Ha puc. 9.
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Puc. 9. CxeMbl Moiauu Ha BXOJ1 NNCCTOSHHOTO HANPAKEHHA:
a)0...10B;6)+~10B

QObecnevueaemovle 3auiumsl

I'P11] obecrieunBaer:

1) 3alMTy reHepaTopoB: OT Meperpy3kd MO TOKY M MOLIHOCTH; OT
TOKOB KOPOTKOTrO 3aMbIKaHHs; OT 0OpaTHOIf MOLIHOCTH; OT CHMUXEHHs
4aCTOThI; OT CHUKEHHs HaTIPSOKEHWS;

2) ABYXCTYNEHYATOE OTKIIOYEHUE HEOTBETCTBEHHBIX norpe6me nei

TpH Meperpyske:
— ¢unepa nutaHus ¢ Gepera u Gpunepos r10Tpe6uTeJ1eﬁ OT TOKOB KO-

POTKOrO 3aMBIKaHUS H TIeperpy3KH;
— (unepa nutanus ¢ Gepera OT 06pbIBa (askl, CHHKEHNS HApsKe-

HUs 1 0OPaTHOTO YepeoBaHus (as;
— BCIIOMOTaTe/IbHbIX LENel H anmapaTypsl OT TOKOB KOPOTKOTO 3a-

MBIKAHUS H I€PEerpy3Ku.
JlaGoparopuas padora Ne2

ABTOMaTHYECKHI pesKUM PadoThI
[JIABHOT'O pacrpeleuTeJIbHOr0 MHUTA

Lenw: U3YYEHHE yCTpOFICTBa TJIaBHOT'O pacripeaAeuTeIbHOrO HiMTa.

1. Pexxumbt padotnr T'PLL

I'PIL] obecrnieurBaeT crneaymoolue pexuMbl paboThl CyN0BOM 3I€eK-
TPOCTAHLIMK:




— IJWTeNnbHas OquHOYHas pabota oxgHoro /I Ha rnaBHbIE MIWHBI U
umHE! BanoreHeparopa P (pexcumsr TIOJTYABTO, ABTO);
— JUTHTeJIbHAs napauienbHas pabora aByx [I' Ha IJaBHBIE IIHHBI U
wHHE BanjoreHepatopa ['PII (pexumsr [IOJTIYABTO, ABTO);
I‘PL{I JUTATENbHAS omgﬂom{aa pa6ora onHoro JI[' Ha ryaBHbIC MMHbI
, JUTTeNbHas pabota BI' Ha mmHBI Basorenepartopa (pexum PA3-
JEJIbHBII); e
l"PLL_I JIHMTENbHAs nagamegwax pabora aByx JII" Ha riaBHbIE IIHHBI
, AyATenbHas pabora BI' Ha mmHEI BanoreHepatopa (pexxum PA3-
JEJIGHBIN);
i — AnMTenbHas pabota BI' Ha mMHEI BanoreHepatopa ¥ Ha IIaBHbBIE
wuHel [P (pexxum BI); ’
— INUTENbHBIN MPHEM NMUTaHUA ¢ Gepera Ha raBHbIE IIUHBI W [IHHBI
BayioreHeparopa I'PIII;
— JUIUTENTbHBINA IIPUeM NUTaHUs ¢ Gepera TONLKO HA TNIaBHbIe IIHHBI

 T’PII,
2. Onucanne paGorel I'PII

Buibop pesicuma ynpaenenus zenepamopamu

PeXxiM ynpaBNieHMst reHepaTOpamy 3aaeTcss NepeKTovaTeNsMu
«YTIPABJIEHHME» (puc. 10) wis KaXkmoro reHepaTopa Ha COOTBETCT-
BYIOLIEH reHepaTOpHOIT CeKLHu:

«BBIKJI» — mepexmouarens B 1o-
noxeHun «0». YrpaneHue reneparo-
POM OTKIIFOYEHO, YNpPABIECHHE BBIKITIO-
qaTesieM reHepaTopa 3a6JIOKHPOBAHO;

«'PIl» — mepekmoyarens B MOJO-
KeHuM «1». PyuHoe ynpaBsneHue reme-
PaTOPOM M €r0 BBIKJIFOUATENIEM;

«ABT» — nepekmouarens B MOJO-
KEHUM «2». ABTOMaTHYECKOE yrpasiie-
PG 10, Tiepemamiions ‘HUE FeHEPaTOPOM H €ro BHIKITIOYATENEM,

ynpaeHus py4HOe ympaBleHHe BBIKJIFOYATENEM
reHeparopa 3abJI0KHpPOBaHO.

AbtomariyeckoMy pexumy T'PLL cOOTBETCTBYET pexmm, npu KoTo-
POM XOTs GBI OZMH reHepaTop HaXomUTCA B pexaMe «ABTy. 3anpemeno
M3MEHATB PeXUM paboThl FeHEPaTOPHBIX arperaTtoB ¢ ABTOMATHYECKOrO Ha
py4HO# 1 o6patHO («ABT», «'PIL») Ha paboTarommx MalmHax.
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@ynxyuonuposarnue I'PLL ¢ asmomamuyieckom pexcume

ABromaruueckoMmy pexumy I'PILl cooTBETCTBYeT peXHM, NpH KO-
TOpOM XOTA Obl O(UH TeHepaTop HaXomutcs B pexume «ABT». Ecim
TeHEepaTop HAXONUTCS B PEKHME aBTOMATHUECKOTO YNpaBlieHus, Heoo-
XOAMMO BHHMATEJHHO OTHOCHTBCA K BMEIIATENILCTBY B MPOLIECC yIpaB-
NleHusl, TIOCKOMBbKY 3TO MOYKET IPHBECTH K HEIITATHBIM H aBapUHHBIM
cHTyauusm, k Berxony armapatypsl [PIL u [T u3 cTpos.

OcrogHble pexcumsl AGMOMAMU4eCKo20 ynpasieHua

TIpu paccMOTPEHHH ABTOMATHUECKHX PEXMMOB HEOOXOIMMO H3y-
unTh yuebHoe mocobue [2]. . :

OCHOBHBIM PEKUMOM aBTOMAaTHYECKOTO YIIPABNEHHA ABJIACTCA pe-
’KMM, TIPA KOTOPOM CEKIMOHHBIH BBIKIIOYATENb BKIIIOYEH, BCE reHepa-
TOPB! HAXOJATCA B PeKUME «ABT», 0OIMH U3 HUX SBJIAETCA OCHOBHBIM, a
JIpYToii pe3epBHbIM (COrmacHo HacTpoiikam B PMS).

[Ipu AOCTHXeHWH Harpy3ku ocHosHoro [II', pasHo# 70% or ero
HOMHMHAILHOM MOIIHOCTH WM Gosee, B TedeHne He MeHee 10 cekyHa no
koMmanze ot PMS 6Gyner 3amyuies pesepBHbii /I, 3aTeM CHHXPOHH3H-
pOBaH M BKIHOYEH Ha riaBHbie cGopubie muHbl IPIIL TMocne BrmOYE-
HUS HArpy3Ka paBHOMEpHO pacmpenensiercs Mexay asyms I’ u eg aB-
TOMaTHYECKOE pacrpe/eneHne Mpou3BOAUTCS TOCTOAHHO.

Korza octoBHo#l JII' paGoraet Ha cGopHble wunbl [P1L, a peseps-
upiit JIT' OCTaHOBNEH, TO NPH TONydeHuH OT ocHosHoro JII" npeaymnpe-
JNTENPHOrO CHIHAjJa O HEKPUTHYHON HEMCTIPABHOCTH N0 KOMaHIE OT
PMS 6yzer 3anmymen pesepssbiii JIT'. 3atem atot JI' CHHXpOHU3UpPYET-
¢ M BKIIOYaeTcs Ha rnasHsle cOopubie muHpl [P, [Tocie BrmoyeHus
Harpyska Gyzer nnaBHO nepese/ieHa Ha pesepsHbli I, mociie 4ero oc-
HosHoii JI[' OTKMIOYAETCs OT UIMH U OcTaHaBnuBaetcs. locie ocTaHoB-
ki ocHosHo# JIIT GyHeT CUNTATHCS HEroTOBBIM K 3amycky A0 TeX MOp,
T10Ka ero 0600IIeHHBIH IPEAYIPeIUTENbHbIH CUIHAN He CHUMETCS.

HeKpuTHYHAs HEHCNPABHOCTH — HEUCIPaBHOCTh, HE Tpebyromas
HemeieHHOM octaHoBkH [T

HeucnpaBHOCTb MOMKET MMHTHPOBATBCS NPH TOMOLIM MOTEHLHMO-
MetpoB (puc. 11) u kHomok (puc. 12) ¢ FeHepaTOPHOI CeKLMH JIA Kax-
noro reseparopa. Korma ocrosuoit JII' paGotaer Ha cOOpHBIE IIMHBI
['PLL], To npu nonyYeHHH OT ocHoBHoro JiI" curHana o KPUTHYHOH He-
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WCTIPaBHOCTH (HATPHMEp, ¢ MOMOMIBIO TPUGOBHAHON KHOMKH apapuii-
HOH OCTAaHOBKH) GyIeT HeMEeHNEeHHO OTKIIOYEH ero aBTOMATHYECKi
BBIKITIOUATEIb U BbIaHA KOMaHAA Ha OCTaHOBKY. Eciu pesepprpii JII°
OCTAHOBJIEH U TOTOB K 3alycKy, TO OyJeT BblIaHa KOMAHAA Ha ero 3a-
TyCK, ¥ nociie 3amycka pesepsHoro JI" ero BEIKIHOYATENs GyIeT BKITO-
4eH. Eciiu B MOMEHT aBapuiiHOM OCTAaHOBKM OCHOBHOTO AT pesepeHsIi
AT paGotan B mapamiens ¢ OCHOBHBIM, TO pesepsHblif I ocraercs B
pa6ote. OcHoBHOl JII" CYUMTAETCH HEFOTOBBIM K 3amycKy Q0 Tex rop,
TI0Ka €r0 CHI'HANl HEUCTIPAaBHOCTH HE CHUMETCH.

Puc. 11. TlorerumoMeTpsr umuTarmu aBapuif

Koraa ocmosnoit JII" pa6o-
TaeT Ha c6opHble muHsl TPII, a
pesepHblif JII" ocTaHOBNEH, TO
MPH OTKIIOYEHHH BBIKIFOUATENs
OCHOBHOTO JII" TOKOM KOpOTKOToO
3aMbIKaHHsl, 3aMycK Pe3epBHOro
AL ne Oyser mpousseneH (3a-
IIMTA OT BKIIOYEHMS HA KOPOT-
Koe 3amblkanue). [Ipu atom oc-
HoBHOl JII" ocraercs sanmymien-
HeM. TTocne KBUTHpPOBaHus aBa-
PUHHBIX CUrHANOB (Ha aBTOMa-
THYECKOM BBIKJIFOYATEIe U yCT-

Puc. 12. Knonku nmurawn asapni POHCTBE 3alMThI reHepatopa),

) ecnu ocHoBHOM I nponomkaer
paGorats — Gyner mpou3BeeHO BKITIOYEGHHE ero Ha COOpHBIE IHUHbL.
Ecnu ocHoBHoM JII” ocTaHOBNEH M rOTOB K 3amycKy, To oH Oyner 3amy-
WIEH U BKIIOYEH Ha COOpHbIE MWWHEL. ECIN OCHOBHOM AT" k 3amycky He
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TOTOB, TO OyJET NMPOM3BENEH 3alyCK H BKIIFOYEHHE HAa COOpHBIE LIMHBI
pesepsHoro [T :

Ecnu ocHoBHOl u pesepsHsbii [T paGoTaloT mapauieibHO W MOLI-
HOCTE 000ouX cocTaBUT MeHee 20% Ha Kaxapiii [II' B TedeHHe He MeHee
45 cexyHn, TO Harpy3ska ¢ pesepsHoro J[I' Gyzer IUIaBHO [iepeBeneHa Ha
OCHOBHOI, 1oce yero pesepsubii JII OyneT OTKIOUYEH B OCTAHOBJIEH.

Ilpu nomyueHuu 06OOLIEHHOrO mHpexy-
NpPeJUTENbHOr0 CUrHaja oT Moboro u3 ma-
pannensbno paboraromux I, HEMCHpaBHBL
JI" Oyzner miaBHO pa3rpykeH, OTKIIOYEH OT
rNaBHBIX COOPHBIX IMH U OCTAHOBIEH U Gy-
JIET CYMTATHCSA HErOTOBBIM K 3aIyCKy 10 TeX
nop, moka oCoOLIeHHbIH NpeaynpeauTeb-
HBI CHrH&I HE CHMMeTcs. B cimyyae ‘mony-
yenns curHana «ABAPUMHASL OCTA-
HOBKA» (puc. 13) ot onHoro u3 paGorao-
mux B napamnens AT, ator A" Oyner He-
MEJUIEHHO OTK/IOYEH OT MIaBHBIX COOPHBIX
LWIKMH U OCTaHOB/EH. [Ipu BKIIOYEHHH Bajo-
rerepatopa (BI') He npeaycMoOTpeHo AnMMTeNbHOM NMapaienbHoM pao-
Thl W pacnpeneneHus Harpy3ku mexay I u BI'. Tlocne aBromatmue-
CKOIl CHMHXPOHM3alM{ OCYLIECTBIAETCA TOJILKO ILUIABHBIN NepeBOx Ha-
rpy3ku ¢ A" Ha BI" u o6patHoO.

Puc. 13. Knonka aBapuiinoii
OCTAHOBKH

Apyeue pexcumol agmomamuueckozo ynpagnenus I'PL

B pexume, koraa o6a JII" ABNAOTCS OCHOBHBIMM, U €CJIM Ha [JiaB-
Hble cbopHble wuHbl [PLI He paGoTaer BanoreHepatop, oHu OyayT pa-
6orate B mapamienb, JaxKe NPU IIUTETbHOM CHWXKEHHH HArpy3kH Ha
kaxaeiii I Mmenee yem Ha 20%. [Ipu aToM OyZaeT NMpoOU3BOAWTECA aB-
TOMaTHYeckoe pacripeneneHue Harpyskd mexay JI. Ilpu nonydeHnu
or xakoro-nu6o JI[' curHana o0 HEMCNPAaBHOCTH WIIM curHama «ABA-
PUMHAS OCTAHOBKA» (cM. puc. 13), Hencnpassiii JII” Gyzer oT-
KJIFOUEH, pasrpyeH M ocTaHoBJIeH. [1ocae CHATHA BCEX CUTHAJIOB O He-
MCMPAaBHOCTH, OcTaHoBiieHHbIH ' Oyzer BHOBb 3amyLieH, CHHXPOHH-
3UPOBaH C WIMHAMK U BBEZEH B PaGOTy. N

B pexume, korzaa oba /II" sBnsroTCs pe3epBHBIMH, €CIU Ha INaBHbIe
cOopueie mmHbl ['PLL He pabotaer BI', ogun u3 I Gyzner nocTosHHO
paborats Ha rnasHble cOopHbie wMHBI ['PIL. TIpn pocte u ynepxxanuu

15




Harpy3k#l Ha pa6orarommit II" 90% u Gosee B TeueHue He MeHee 45
cekyHz, Oyzer samymen Apyroi JII, CHHXpOHM3MPOBAH M BKIIOYEH Ha
riaBHble cGopHbie munel [PIH. IMocne BkimoueHus Gyaer Mpom3Bo-
AUTBCA aBTOMATHYECKOE pacrpedeneHue Harpysku mexay JI. Tlpu
CHIDKEHWH Harpysku 10 20% u MeHee Ha kaxaeii JII B Teuenue He Me-
Hee 45 cexynn, [[['] Gyzmer pasrpyxkeH, OTKIOYEH OT MIaBHBIX cOOpHBIX
IIMH ¥ OCTaHOBJIEH.

Ipu nonyuenuy ot kakoro-mi6o JII" cureana o HeHCIIPaBHOCTH AN
curHaa «ABAPUMHAS OCTAHOBKA» Heucnpasuelii JI' Gyzmer
OTKITIOYEH, PasTpyeH U OCTAHOBJIEH.

Cpeocmea umumayuu na I'PLI]

Bsuny kpaiineii TexHnuecKolf CIIOKHOCTH, HEKOTOpbIE rapamMerTpsl B

MOJENHUPYEMO# 3JIEKTPOCTAHIINM BMECTO PeaslbHBIX 3aMEHEHbI Ha NMH-

“TUpyemsie. [l N3MEHEHHs 3HaUeHHIf 3THX MapameTpoB MperycMOoTpe-
HBI COOTBETCTBYIOIHE OPTaHb! YIIPABICHHUS.

TlpuBozHEle BUraTE | TeHEPATOPOB HMUTHPYIOTCA ACHHXPOHHBIMH
TpeX(hasHBIMH IBHTATENAMH, NOMYYAIOLMMH MTATaHHE OT Mpeobpa3oBa-
Tenelt gactorst (TTH).

CHrHANBI HEMCTIPABHOCTH OT AATYMKOB HM3KOTO YPOBHS MAcia, 10-
BBIUCHHON TeMIIepaTypsl BOMBI M MPEBBIMIEHHS KPUTHYECKOH YacTOThI
BpAILICHHS], HABEINEHHBIX HA MPUBOHbIE JIBUIATE/H I€HEPaTOPOB, MMH-
TUPYIOTCA KHOTIKamu (cM. puc. 12). MenpaBHOCTh 9THX Lerneil Henpe-
PBIBHO KOHTPONMPYETCs 6/I0KaMH YITpaBJIeHUs FeHePaTOPOB.

CpaGaTsiBaHHE YCTPOKCTB 3aIUTEI OT TOKOB KOPOTKOTO 3aMBIKAHHS
¥ ¢ depeHImaTbHON 3aIIUTE TEHEPATOpa TAKKE HMUTHPYETCS KHOII-
Kamu [6, 8]. *

Cpeocmea Kommyrukayuu

Bce 6noku ynipasienns PPM cBsizanbl Mexy coGoii obumei musoit
¢ nnrepdeticom CAN. 310 HEOOXOAMMO JUTS COTIACOBAHHOTO COBMECT-
HOTrO (YHKIMOHHPOBAHUS BCEX yCTPOCTB aBroMaTHky B I'PILL,

Hononuutensto Bee Gnoku asromatvku B TPII[-um AP umeror
BCTpOeHHbIH uHTepdeiic RS-485 ModBUS-RTU. Bee 610kH apTOMATH-
KH 06BbeIMHERE! 110 3ToMy HHTepdelicy B 0buryto nmHy. BosmoxHo moj-
KIFOYenwe k 71oii mmHe B APLL[ k NEepCOHATTBHOMY KOMITBIOTEPY T IPO-
MBIIINIEHHOMY KOHTpOJLIEpY 1o uHTepdeiicy RS-485 ModBUS-RTU. Jns
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MOAKIOUSHHS K I1EPCOBAILHOMY KOMITBIOTEPY HEOOXOAMMO HAIMYME B
KOMTIBIOTEpE nocnezoBarensHoro COM-nopra ¢ unTepdeiicom RS-232
umi RS-485. Tlpu Hanuuuy B IEPCOHATBEHOM KOMIBIOTEpE HHTEpdeli-
ca RS-232 neobxoaum BHemHHMHA HHTepdelcHbili npeoGpasosatess
RS-232/485. Ilpn Hami4uy B NIEPCOHATBHOM KOMIIbIOTEpE MHTepelica
RS-485 BosmoxHo npamoe nomkmoderne (6e3 nuTepdericHoro npeo6-
pazosareiq) K muHe JaHHBX ModBUS-RTU.

Hs oToGpaeHus NapaMeTpoB H CTPYKTYPBI JEKTPOCTAHLIMH He-
o6xomumo nporpammuoe obecnieuenne DEIF A/S ana ycrpoifcTs Tuna
Multi-line2 PPU u PPM. :

Bo3MosxeH u npsamoii 06MeH JaHHBIMH C YCTPOMCTBAMH aBTOMATHKH
I'PILI u APII] npu nomoin moGoro NporpaMMHOr0 oGecriedeHys, nosi-
nepxusatoirero nporoxon ModBUS-RTU B.pesxime MASTER — Hanpu-
mep ModBUS-cosmecTumslit OPC-cepaep, smysistop ModBUS u 1.4

[TapameTps! koMMyRUKaLmy (aipeca ycTpoiicTs Ha munre ModBUS,
CKOPOCTH 06MEHa JaHHBIMH, Y€THOCTb 1 NPOYHE MApaMeTphl CBA3H) 3a-
narores B yerpoiicteax PPU u PPM.

JlaGopaTopHasi pa6oTra Ne 3
ABapuifHblii pacnipeaeHTebHBIN MHT -

Llens: usydenue ycTpolicTBa aBapuiiHOro pacrpee/UTeIbHOrO LT,
1. Onucanue aBapuiiHoro pacnpefenTeabHOrO MHTA

Apapuitapili pacnipenenutensHsiii wut (APIL) cocTout M3 ogHOI
CeKLUH aBapHifHOro Ausenb-reseparopa. O6wait Bua apapuiiHoro pac-
NpefenuTeNbHOrO MKTa NoKa3aH Ha puc. 14.

Du3suuecKan mooenb 2eHePamopHOzo azpezama

ApapuiiHas snekTpocTanuus Mogenupyemoit 93C coCTOHT U3 of-
HOT'0 aBapHiiHOTO /IU3eJb-reHepaToOpPHOro arperara MoImHocTso 0,4 kBT
(puc. 15). Asapuiiibiii nusens-reneparop (AJII) uMutipyetcs pusude-
CKOM MOZEJIbIO, KOTOpasi BKIIOYAeT B ce0st Tpex(asHbiii CHHXPOHHEIH
rerepatop 3x400 B, 50 I'u, 0,4 kBT, npuBOAKMMBI BO BpameHHe Tpex-
(a3zHbIM aCHHXPOHHBIM IEKTPOJABUraTENEM IEPEMERHOTO TOKA.
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Puc. 15. ®usnyeckan MOZIENb aBapHIfHOrO An3e/b-reHepaTopa
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Ha puc. 16 nokasana 3sexTpryeckas NPUHLUMNHATLHAS CXEMA aBa-
PUIHOIO PacnpenenvTeIbHOrO LIUTa.
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ABAPHISHIR IHIEML MEHEPATOP

Puc. 16. Cxema anexTprueckas NpHHUMITMAILHAL
Bnox ynpaenenus zenepamopom muna PPU

B APIL ycranosnen 6nok ympaBieHus reweparopom Tuma PPU,
NpeCTaB/sIOHA co00 MHKPOIIPOLECCOPHBII GIOK, coaepKamuii Bee
HEOOXOAMMbIEe (PYHKLUH YTpaBieHHus CUHXPOHHBIM reHepaTopoM. Bok
PPU (cM. puc. 3) BRINOJIHAET CHHXPOHH3ALMIO CHCTEMBI, ¥ 00ecreynBa-
er Bce (QYHKUMM KOHTPOIS M 3alluThl reHeparopa. Koutpommep PPU
ynpasiser Boikioyarenem AJI" v mMeeT naHenb oneparopa, yCTaHOB-
NeHHylo Ha nnieBod cropone APL (puc. 17), Ha koTopoit oToGpaska-
1oTes napametpel AJIT.

B cocrase 6noka PPU umeloTcs Bce HEOGXOAMMbIE 31€KTPOHHbIC
YCTPOHACTBA JUIS U3MEPEHMsA 3MEKTPHYECKHX MapameTpoB 3-(hasHbIX
CHUCTEM C MpPE/CTABJIEHUEM DE3Y/IbTATOB W3MEPEHHMI 1 aBapuifHbIX CHT-
HanoB Ha skpaHe LCD-gucnnes. [TporpaMmupoBanse ocymecTsisercs
C TIOMOIIBI0 KOMIOBIOTEPHOTO MEHXO (C BO3MOXKHOCTBIO 3alIMTHI [apo-
JieM), BBIBOAMMOrO Ha Aycrueif Goka, WM 4epes mnecineaoBaTenbHbIi
nopr RS232 or kommsiotepa. [IpuHUANMATEHAS cXeMa MOAKTIOYEHHS
6noka PPU nokasana Ha puc. 18.
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Prc. 18. Tipunumnuansras cxema noaxmoyenns 6noka PPU

[Tpeo6Gpa3oBaTesnb 4YaCTOTHI

JIns nvTaHusA 1 yOpaBJieHMs NPUBOIHBIM dJleKTpoasurateneM AT
B APIIl ycraHoBneH mnpeofpa3oBarenb YacTOTHl MEPEMEHHOrO TOKa
(puc. 19). Ha stor mpeoGpasoBaTenb IOCTYMAOT KOMaHAB! OT GJIOKa
PPU (xomannp! «ITYCK» u «CTOII») # OT 3/eKTPOHHBIX TTOTEHLIMOMET-
poB 3amanus 9actots! (komanael «HACTOTA BOJIBILE» 1 «<4YACTOTA
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MEHBIIE»). B aBromaTitieckoM pexuMe ynpasiesus ¢ 6noka PPU Ha
3MeKTPOHHbIE TMOTEHLUMOMETPBI 3a/laHisl YacTOThI IH3elb-reHepaTopa Mo-
crynaror komanibl < JACTOTA BOJIBILE» u «<4ACTOTA MEHBIIIE».

Puc. 19. IpeoGpasosaress 4acTorsi

Jins mporpaMMHpoBaHus TPeoGpa3oBaTelsi U HAMKCAHUS YIIPABJIHO-
IHX MPOrpaMM MOKET HCMOJB30BATHCA NAKeT MPOrpaMMHOTo obecriede-
HUSA 1S IEPCOHABLHOIO Komnbrotepa nox OS WINDOWS [4].

Pene xoHTpons HampsaKeHHus

B APIL[ B aBTOMAaTH4YeCKOM pekuMe BELETCS HeNpepbiBHBIA KOH-
TPOJIb HanpsuKeHUsi Ha BBoJe nuranud or ['PI] npu nomoum pesne kou-
TpoJs Hanpsokenus (puc. 20).

3amuTHBIE  penie  HanpsKeHUs
RMV-112D Bxomiar B cocTaB cepuu
pene DEIF, npenHasHaueHHBIX s
3aLUMTBI M YTIPABJICHUs TeHePaTOpaMH,
H MOTYT NPUMEHATbLCS KaK Ha cyxax,
TaK ¥ B kayecTBe OGeperoBoro odopy-
JOBaHMUA.

Pene umeroT onoOpeHHe rIaBHBIX
KnaccupukaunoHHbIX ob1ecTs. Pene
Hanps)K€HUss MOTYT NPUMEHATHCS

Puc. 20. Pesie KOHTPONIS HANPSKEHHs
JUISL 3QLUThI T€HEPaTOPOB, MOTOPOB U RMV-112D
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TpaHc(OpMaTOpOB MpH KomebaHuu HampsokeHUs B CHcTeMe. Pene orcie-
XKUBAeT HaNPsHKeHWE Ha BeeX TpeX (hazax, oOHapykuBas MOBBINIEHHE H
TNoHIDKEeHUe HanpsokeHus. C nmomomisio uHmmkaropa LED mpowssomur
YKa3aHHe aBapHifHON CHTyaluH; yKa3aHUe aKTHBHPOBAHHOTO Pelle.

Pernie mpousBomuT w3MepeHus: HaUpPsKGHHS Ha BCEX Tpex (hasax,
obecnieunBas RMS H3Mepenne CHHYCOMAIBHOTO HAmpsykeHHs. Ecnn
HanpsKeHHe NajaeT HUXE NOMYyCTHMOrO KPHTHYECKOTO 3HAYEHMs WM
NPEBOCXOAUT BEPXHEE KPUTHYECKOE 3HAYEHHE, TO OyNeT aKTHBHPOBAH
COOTBETCTBYIOLIMI BBIXOAHON CHIHaN (MHHUMANbHOE/MaKCHMAIBHOE
HanpskeHue coctapisier U< + U>).

Ipu 0GHapy>keHHH BEICOKOTO BXOXHOTO HANPSUKEHHS H B CIydae, ecin
3TO HaNPsDKEHHE MPEBOCXOIUT BEPXHEe KPUTHYECKOE 3HAYEHHE, AKTHBH-
pyeTcs BEIXOZHOM CHrHai (MakcuMmasibHoe Hanpsokerue U> and U>).

Ilpn o6HapyXeHHH HH3KOTO BXOZHOTO HANPSKEHUS U B CIyHae, ec-
JIA 3TO HaNpsOHKEHME NMafaeT HUKE KPUTHYECKOTO 3HAYEHHS, aKTHBUpY-
" €TCsl BEIXOJHOI curHaN (MHHHMaITbHOE Hanpskenne U < and U<).

Kputiyeckoe 3HaueHUe yKa3pIBAeTCs C IIOMOLIBIO TIOTEHIHOMETPOB
Ha nepeaHel naHeny perne.

[Ipu mpeBsIIEHNH yKa3aHHOTO 3HaueHUs GyleT BKITIOUEH COOTBET-
CTBYIOLIMH TaiimMep, KOTopblif Gyner paboTaTh B TeueHue BCero asapuii-
HOro nepuoja. 3anepkka He 3aBUCHT OT TOTO, HACKOJIBKO TIPEBBILIEHO
KPUTHYECKOe 3HaueHHe. Eciiu XapakTepuCTHKA BEPHETCS K HOPMabHO-
My 3HAQUYEHUWIO, TO Ha TaliMepe YCTAHABIUBAETCS MCXONHOE 3HAYEHME.
TMocne ucTeyeHns BpeMEHHOro NMepHOA, YCTAHOBJIEHHOTO Ha TaliMepe,
KOHTAaKT H BCTPOEHHAs CXeMa TMCTepe3yca aKTHBHPYHOTCS, a COOTBET-
CTBYIOIIKH KpacHbIf nHauKaTop LED Bxmouaercs.

B pene npumensercs perynupyemsiii ructepesuc (06mmit s 060-
HX KOHTAakKTOB), T.e. pa3uuua B 1,10% ot 3navenns Un Mexy nojgayvei
HANpPSKEHUA Ha peNie ¥ OTKIIOYeHHeM HanpspkeHHs. Eciu apapuiiHoe
HaNpsOKEHHe PaBHO MIIM MEHbIIe MNpPEeABAPUTENBHO YCTAHOBJICHHOTO
3Ha4YeHHs THCTEePe3uca, TO pefe OyeT NeakTHBUPOBAHO.

Pere obecrieunBaet mofady BHIXOAHBIX CHTHATOB ABYX BHI0B: U< —
MUHUMAIBHBIH KOHTakT, U> — MakcHManbHbI KOHTaKkT. KOHTAKTEI MO-
TyT GBITh B HOPME ITO]1 HaNPSDKEHHEM WITH §e3 HanpsKeHHAL.

KoHTakT (B HOpMe Ge3 HanpsyKeHHs) peKOMEHIYETCs MPH YCTAHOB-
Ke B Ka4iecTBE CyIOBOro 00OpYHOBaHHSA, HCIONB3YEMOTO JUIs peryJiy-
POBKH U ynpasiienus. B ciydae nmepeGoes B nogade BCOMOTATENBHOTO
TMUTAHUS KOHTAKThl He GyAyT aKTHBHpOBaHbL Pene cHaGkeHO cXeMoif
KOHTPOJIS 32 BKJIFOYEHHWEM THTaHHUA C ITepHonoM BpemeHu 200 ms, uTo
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obecrieqnBaeT KOPPeKTHOE (PYHKLMOHUPOBAHHE peNe MPH TONKITI0Ye-
HUH BCIIOMOTraTeTbHOTO HaNPSHKEHHS.

Pere, kpome Toro, ocHaleHo 3eneHbM uHmukatopom LED "POWER"
JUL# TIOKA3aHUsA, YTO MUTaHME BKTOYeHO. Llenb yrpasneHus nokasaHa
Ha puc. 21.

Bce anemenTs! ynpasneHus (3a HCKIIOYEHHEM KOMaH){ aBTOMATHYe-
CKOT'O BBIKJTFOYATENSA) BEINOJIHEHBI IS HANPSKEHHS MOCTOSHHOIO TOKa
24 B. Cunosas iienb KOHTPOJIS HaNpshkeHus u300paxeHa Ha puc. 22.

HsmepurenbHsie mpubopet

Ha APII npeaycMoTpeHE! CTpenodHble H3MePUTENbHbe MPUOOPHI
JUTs KOHTPOJIA BCeX HeOOXOAMMBIX BETNUHH. )

CuntoBsle MOTYNPOBOAHUKOBEIE YCTPOIfCTBA JOMKHBI GBIT 0GOPY-
JOBaHbl H3MEPUTENIbHBIMH IPUOOPaMH B COOTBETCTBHHM C MX Ha3Haue-
HueM. Ha puc. 23 nokasausl o6LuMi BUA ¥ cXeMa NOAKTIOYEHHUS BOJIBT-
metpa (a), amnepmerpa (6) 1 BatT™meTpa (6).

BHyTpeHHH} W BHEWHUII KaHANBI CBA3U

Kanan mepenaun uH(opMaLmu D0mKeH HENPEpBIBHO CaMOKOHTPO-
JMpPOBATBCA € LENbI0 OOHApYXKEeHHs OTKa30B B HEM CaMoM M cOOeB B
rnepesaye nHpopMauuyu Ha ysnax. IIpi o6GHapyeHUH HEUCTIPaBHOCTH
JIOJKHA CpabaThIBATh CHTHAH3ALIKS.

Ecnn kaHas nepenaun HHGOPMALMK WCTIONb3yeTCs MUTA IBYX U 6o-
nee OTBETCTBEHHBIX (DYHKIMH, OH HOMKEH OBbITh Pe3epBUPOBAHHBIM.,
PesepBrpoBaHHbe KaHATBI TIEPEAAYN JAHHBIX JONKHBI MPOKIAIBIBATE-

s OTAENBLHO H Ha BO3MOXKHO GOJbILEM yIaTeHnH APYT OT Apyra.

IepexmouenHne MeKIY pe3epPBUPOBAHHBIMH KaHaJlaMH He JOIIKHO
BBI3BIBATE HApYyWIEHWH B mepenade MHGOPMAUMH W B HENMPEPHIBHOM
(yHKUMOHHPOBaHHH cHCTeMBL [IpH aBTOMATHYECKOM MepeKTIOYeHIH
JIoJKeH nonaeatses curnan AlIC.,

Jlna obecrievenns HOPMATLHOrO oGMeHa HHdOPMalMeit Mexy pas-
JMYHBIMH CHCTEMaMH JOKHBI MCIIONB30BAThCHA CTAHIAPTHBIE WHTEP-
(eticer. KommbroTepHas cuctema HomkHa GbITh MOCTPOEHA TAKHM obpa-
30M, 4TOGbI B Clly4ae BBIXOJA €€ H3 CTPOsS OOBEKTHI YNPABNCHUs aBTO-
MaTHYeCKH NPUBOIMIINCE B HaWMEHee omacHoe cocTosiHue. Hemcnpas-
HOCTb CHCTEMBI 1 €€ Nepe3arnycK He NOJKHbI PUBOIUTE YNpaBIseMble
TPOLIECCHI B HEOTIPEIEIEHHOE UIIH KPUTHYECKOE COCTOSHHUE.
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Puc. 21. Uens ynpasnenus
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Ha wasax APLLY H3 reseparope
RMV PPU

Puc. 22. CanoBast Lenb KOHTPONA HANPSKEHHS

Ipunmeuanne. KonTakrel, HAXOAAIIMECS B HOPME MO HAPA/KEHUEM, He AKTHBH-
pytotes B Tedenne 200 ms rmocne 1OJICOEIMHEHHS BCOOMOTATEIBHONO HANPSKECHHS.
TTono6reIM 0Gpasom penre cHaOKEHbI CXEMOM KOHTPOIS 32 RBIKIIOYEHHEM TIHTAHHS C
nieproioM Bpemenn 200 ms, uTo obecneunBaeT HaGMOAEHHE N TTOUIepX)aHue yHKIMH
TIY TIPERBIIEHMH YCTAHOBJICHHBIX 3HAveHMit B Tedenwe 200 ms nocie OTKIIOYEHUS

BCIIOMOTATEILHOTO HANPSKCHHA.
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Puc. 23, OGuumii BUJ M CXEMbI TIOAKTIOYEHHS
BonbTMerpa EQ72-x (a); amnepmerpa EQ72-x (6) n Barrmerpa EQ72-x (6)

CucTeMsl yNpaBieHUs, aBapuiHO-NIpeaynpenuTeNIbHOM CUrHaIH3a-
LIMH Y 3aI0UTHI BBITOJHEHBI TAKUM 00pa3oM, YToOb! €JUHUYHEIH OTKA3 B
KOMIBIOTEPHOH CHCTEME HE MOT MOBJIUATH Ha 0ojiee YyeM OAHY M3 yKa-
3aHHBIX (yHKIHIA.

HMcnoneayemsiit B cucreme kaHan CAN npegHasHa4YeH TOMBKO IS
BHYTpeHHel cBa3d. CoeMHeHHe ¢ JPYTMMH CHCTEMaMH CBS3H HE JO-
mycraercs. Eciu TpeGyercs cBA3b ¢ BHEIUHEN CUCTEMOM, HEOGX0AUMO
BBIOPATH JOMOJHHTE/BHYIO NaHeNb YIPABNCHUS CBS3bI0. BHeuHui ka-
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HaJl HEOOXOAUM IS CBA3H C BHEIIHeH CHCTEMOM KOHTPONS U aBapuii-
HOM CHIHAIH3aLMH Wik C KOHTPOJUIEPOM ABUTaTeNs. )

Bce 6noxu aBromatuku B APIL] mMeroT BCTpoeHHbI WHTep(deic
RS-485 ModBUS-RTU. Bce 6510KH aRTOMATHKH OOBEAUHEHBI 110 3TOMY
uHTepdelicy B o6LIYyIO LIHHY.

Bosmoxno noxmoyerue 3ol uHbl B APLL k nepcoHansHOMY KOM-
OBIOTEPY WIH TPOMBILUIEHHOMY KOHTposiepy mo uHrepdeiicy RS-485
ModBUS-RTU. [iis NMOAKTIOYEHUs] K IEPCOHANLHOMY KOMITBIOTEPY
HEOOXOIMMO HaIMUKe B KOMITbIOTEpe mocnenoBarensHoro COM-nopra ¢
uHTepdeiicom RS-232 v RS-485. [Tpy HaM™ MM B YIEPCOHAIBHOM KOM-=
neiotepe HHTepdeiica RS-232 Heobxomum BHemHMH HHTEP(EHCHBIH
npeobpazosarens RS-232/485. Ipu HalMuMK B NEPCOHATBEHOM KOMITBIO-
Tepe uHTepdeiica RS-485 BosmoxkHO mpsimoe (6e3 uHTEepdeiicHOoro mpe-
obpa3zosarens) NoaxIIOYeHHe K mHHe JaHHbiX ModBUS-RTU.

Jlna otobpaxkeHus MapaMeTpoB H CTPYKTYPHI NEKTPOCTAaHIMH He-
obxomiMo nporpammHoe obecrieyernne DEIF A/S nns ycrpoiicts Tuma
multi-line 2 PPU.

Bo3moken 1 npsmoit 06MeH TaHHBIMHU ¢ YCTPOWCTBAMH aBTOMATHKH
APII npu nmomomy a060ro NporpaMMHOTO OGecedeH s, MOATepPKH-
saromero nporokon ModBUS-RTU B pexnme MASTER — nHanpumep
ModBUS-cosmectumeiit OPC-cepsep, amysstop ModBUS u T.4.

ITapamerpsl koMMyHUKaLUMK (aapeca ycTpoicT Ha wiHe ModBUS,
CKOPOCTh OOMEHa JaHHBIMHU, YETHOCTh U MpoUHe MapaMeTphl CBA3M) 3a-
naiores B yerpoiictse PPU.

IMporpamMMupoBanHte OCYECTBASETCA C MOMOILIBIO KOMITBIOTEPHOTO
MEHIO (C BO3MOXKHOCTBIO 3aIIUThl NApOJIEM), BBIBOAUMOrO Ha JHUCILIEH
Gnoxa, nnm depes mocnenoBaTenbHbii mopT RS232 ot kommbioTepa.
TTpu 3TOM HCMONB3yeTCA BCTPOGHHOE CEPBHCHOE MpOrpaMMHoe obeciie-
yenne Multi-line 2 na Gase onepaumonHoii cuctemsl Windows®. Ilo-
MHMO CTaHIAPTHBIX (DYHKIMiIi cepBHCHAas MporpaMma ofecnedynBaer
JIOTIOJIHUTETbHbBIE BO3MOXKHOCTH, HAlIpAMep, BBIBOJ Ha JKpaH Beeil HE0O-
Xomumoit HHpopMaLMK T PUEMOUHON TIPOBEPKH, COXpAaHEHHE U 3a-
rpy3Ka HacTpoeK. a TaKkke OOHOBIEHHE MPOrPaMMHOro obecreyeHus.

2. Pexxumpi paotsi APLY

APIIl obecneuvBaeT cnemyomnue pexuMbl pabOTHl aBapHHHOM
3JIEKTPOCTAH MU

— JUIITENIbHYIO OOMHOUHYI0 paboty AJIT" Ha wmHbl APILL;

— JUTMTEeNbHBIN pueM rmatanusa ¢ I'PII Ha wuaer APLL,
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Buibop pexcuma ynpaenenus API]

PexxuM ympaBneHus 3agaercs nepekmoudarenem «YIIPABJIEHME»
JUIA BCEro LIMTa:

«OTKJI» — ympaBieHHe OTKIOYEHO, YINPABJIECHHE BhIKIFOYATEIEM
reHeparopa 3a0J0KHPOBAHO.

«['PI» — py4HOe ynpaB/ieHHe IeHEPaTOPOM H €ro BBIKIIOYATENIEM,
npoBepka padoTkl aBToMatHky APLLL;

«ABT» — aBTOMaTHYECKOE YIPaBJICHHE T€HEPaTOpOM U €ro BBIK/II0Ya-
TesteM, py4HOE YIpaB/ieHHe BBIKIIOYATEIeM [eHepaTopa 3a610KMPOBAHO.

Pyunoe ynpasinenue AJII’ ¥ ero BeIKIOYATeNeM, NOJACTPOiKa yac-
TOTHI M HAMPsDKEHHUs 3ampemeHsl, ecnu Aaa APIL BoiGpan pexum
ynpasieHus «ABT». BkiroueHne HCTOYHUKOB 3JIEKTPOIHEPrUH Ha K-
HBI 6€3 CHHXPOHU3ALMH JIOMYCKAeTCs TONBKO NMPH 00eCTOUeHHBIX cOop-
HBIX [IHHAX.

Dyuxyuonuposanue APL ¢ asmomamuueckom pedicume

Ecni APLLL HAXOIUTCA B PeXHME ABTOMATHYECKOTO yTIPABACHUS, TO
' pyyYHOE BMEINaTeNbCTBO B YNPaBIEHHE HENOMYCTUMO, TOCKOIBKY 3TO
MOJKET TIPUBECTH K HEIUTATHBIM M aBapUHHBIM CHTYalMsM, K BbIXOAY
annaparypsi APLL| n reseparopa u3 cTpos.

OcHoBHas QyHkuus, BeimosnHsemas APIL, — nonzepxanue dJek-
TponuTanusA Ha cGopHbIx mMHax APLI u nanexHoe cHabkeHHe Jek-
TpO3HEprueil OTBETCTBEHHBIX CYAOBBIX MNOTpeOMTENeH, MOSyyaromux
nutanue ot APLL. .

APIL nonyuaer ocHoHoe muTtanue ot ['PLL u pesepsHoe (B ciyvae -

HCYE3HOBEHMS OCHOBHOrO) — oT A/IT.

B APIL[ B aBTOMaTH4eCKOM PEXHMME BEAETCS HENpepbIBHBIA KOH-
TPOJIb HANpsDKeHUs Ha BBoze nutanus ot ['PL npu momomu pene kon-
TpOJIL HampsykeHusA. [1pd CHUKEHMM WIIM TOJHOM MCYE3HOBEHHM Ha-
npsokerus Ha BBoze ot I'PLL anmapatypa APIL] ofecneunBaer: oTkimo-
yenHe Quaepa npuema nutanua ot ['PILI; Beiiaua koMaHAB! Ha 3aITycK
AJIl"; mpu monyYeHWH OT FeHepaTopa CUTHAla «rOTOB K MpHEMY Ha-
rpy3ku» — BkmoueHne A/l Ha ofecToueHHble muHbl APLL.

[Tocne mepexona Ha mutaHue oT AJII" KOHTPOJb HANpPSYKEHHUS Ha
Beone ot ['PLLI nponomkaercs. IIpu nosBleHHH HANPSXKEHHNS HA BBOAE
ot I'PI1] anmapatypa APII] o6ecneunBaer:
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— BBIIEPXKKY BPEMEeHU — KaK MPaBHIIO, HECKOJIBKO MUHYT C MOMEHTa
NOSIBIIEHUs HANpsKeHus Ha BBoge ot ['PIL; '

— MO HCTEYEHHUH BBINEPXKKH BPEMEHH — OTKIFOUEHHE BBIKIOYATeNs]
AJZIl" u BCcnien 3a 3THM HEMEJIeHHOE BKIIOYEHHE BHIKIIOYATENs BBOAA
or ALl

—ocranoBky AJIT.

ITocne ocranoskn AJII" APIL] BHOBE TOTOB K aBTOMAaTHYECKOMY 3a-
nycky AJI" B cinyyae obecrouuBanus APLLL

JlaGopaTopHuas pabora Ned

M-Vision. CucreMa yaaJJeHHOr0 KOHTPOJIs,
yHpaBjieHHs ¥ ¢00pa JaHHBIX

IJens: usyverne paGoThl CHCTEMBI YAIEHHOTO KOHTPOJIA, YIpaBe-
HUs ¥ c60pa JaHHBIX.

1. O630p npunoxenns cucremsl M-Vision

CucreMa ynajeHHOrO KOHTPOJS, ympaBieHHs M cOOpa HaHHBIX
M-Vision npenHasHaueHa s paboThl ¢ KOHTPOJUIEPAMHU YIPaBIEeHUA
JM3eNb-TeHepaTOPHBIMK arperatamu cepur Multi-line 2 (puc. 24). Cuc-
TeMa MpencTaBigeT codolf mporpaMMHoe obecreuenye, yCTaHaBIBae-
MO€ Ha KOMITBIOTEpE OriepaTopa CyJ0BOi 31eKTpocTanuuu. ITporpamm-
HOe o0ecreyeHne COCTOMT W3 TpeX YacTeil: cpebl pa3paboTKy MPOEKTa,
cepBepa U KiHeHTa M-Vision. YaaneHHbIH nepCcoHANbHBIA KOMIIBIOTEp”
C YCTAaHOBIIEHHBIM NPOrpaMMHBIM Tpoaykrom M-Vision mnosponser

* OCYLIECTBJISITh AWCTAHLIMOHHBIM KOHTPONb M YMpaBieHue Cya0BOH

sekTpocTanumeil. Ha 3KkpaH MOHHTOpA BBIBOAMTCS MHEMOCXEMa JJIeK-
TPOCTAHLMH, HA KOTOPOW H300paXkeHbl AU3eb-reHepaTophl, BaJoreHe-
paTop, aBapuifHbIil Ju3eNb-reHepaTop, Harpy3kH, a Takke BCe aBTOMa-
THYECKHE BBIKIIOUATETN U KOHTPOJIbHO-U3MEPHTENbHBIE TIPHOOPSI, 1e-
MOHCTPHPYIOIIHE MapaMeTpsl pabOTAIOIINX reHepaTOPHBIX arperaros.
Vnpasnss KypcopoM Ha 3KpaHe MOHHTOPA, MOXHO C YNaJeHHOTro
KOMIIBIOTEpA YMNpPABNATh IeHEPaTOPHBIMU arperaTaMd U HX aBTOMATH-
YeCKMMM BBIKIIOYaTesMA. Kpome Toro, MMeeTcsi BO3MOKHOCTS Tpef-
CTaBHUThH Ha KPaHe MOHUTOPA KOHTPOJIMPYEMbIE ITapaMeTphl BCeX pado-
TAOIUX TEHEPATOPOB B BU/IE TAGIHL HIN HEMPEPBIBHO MEHAIOMIMXCS
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Puc. 24. Oprann3auns cssn MeXy nprioxeruaMu M-Vision

rpadukoB (ocuusuiorpamm). [pu monommocm HUMEETCsl BO3MOXK-
HOCTh Yepe3 ajianTep, MOAKMIOYHTE 10 BOCBMH MOHHTOPOB, 33 KOTOPbI-
MM 00yYaromecs: MOryT NpOCNeNUTh, KaK U3MEHAIOTCS MapaMeTphl pa-
604UX ¥ TePeXOMHBIX MPOLECCOB IIPH YIPABASHUM PEeXUMAMU PaboTh
{ Harpy3Koif 3/IeKTpOCTAHIUH.

2. Onucanse OKOH NPUJIOKeHHs cucTembl M-Vision
Oxno «Power Plant»
3T0 OKHO mpeacTaBiIsieT MHPOPMALMIO 00 3NEKTPOCTaHLHU B BUIE
AHMMUPOBAHHBIX rpaUyecKHX 3JIEMEHTOB Ha OJHOJIMHENHON MHeMo-
CXeMe H sBIAeTCs YNOOHBIM TOJIb30BATENbCKUM HHTepdeiicom st

ynpaBJeHns 3eKTpocTanuuei (puc. 25).
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Puc. 25. Oxno «Power Plant»

[uHsl, HaXONAIMECS IO/ HANPIKEHHEM, HHIAHLHPYIOTCA 3€EHBIM
useToM. Pszom ¢ mzoGpaxennsmu 11, T2, BT, A" pacmionokeHnbt
MHIHUKATOPbI COCTOAHUS M 1OTpebnisieMasi HArpy3koif MOIHOCTs. B Jjre-
BOM BEPXHEM yTTy HMEIOTCS KHOMKH BRIGOpa pexuMa paGoThl 3NEKTpo-
CTaHLMH.

[Tepexon 13 moyaBTOMaTHYeCKOrO YNpaBieHus B pexuMbl «BI» u
«PA3JIEJIbHBIW» nponcxomut uepes pexam «ABTOy. CrnipaBa oT HUX
C TOMOILBIO KHOMKH «BBINONHATE) 0CYIECTBISETCS BHIGOP OCHOBHOTO
u pesepBrOro I (1 — 0CHOBHOIH, 2 — pe3epBHBiif).

B 3ToM OKHe u306pakeHbl Takke aHHMUPOBAHHbIE 4acTOTOMEPEI U
BOJILTMeETPBI cexuuu JII' i BI.

Oxna «Diesel Generator 1» u «Diesel Generator 2y

31€ech OCYLIeCTBISETCA yIpaBieHHe Ansens-redepatopamu 1 (A1)
1 2 (JII'2), a Taioke BBIBOANTCS MH(OPMALHS B BHIS AHMMHUPOBAHHBIX
rpaHYECKUX HIEMEHTOB.

Ha puc. 26 nokasano ynpasnenne Ar'l. Kronxamu «ITYCK» u
«CTOIT» COOTBETCTBEHHO 3aryCKaeM N OCTAaHABIHBAEM reHeparop,
kHOMKamu «QG1 BKJI» m «QG1 BbIKJI» — YCTaHaBIMBAEM WJIH CHU-
MaeM reHepaTop ¢ WHH,

CrpaBa 0T KHOTIOK yNpaBneHus H30GpakeHsl HHIUKATOPBI (asHbIX
TOKOB M NWHEHHBIX HanpsbkeHni reneparopa. Han KHOMKaMu yrpasiie-
HUSI HAXOAATCA MHINKATOPBI COCTOSIHHS FeHePaTopa.
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Puc. 26. Oxno «Diesel Generator 1» -

B BepxHeiil HaCTH OKHA PacrioNIoXKeHbl AHUMHPOBAHHBIC n3obpaxe-
HUSl KHJIOBATTMETPA, KWJIOBApPMETPA KM 4acTOTOMepa, MOKa3biBaloLIHe
napametpst AI'1.

AHANOrHYHO OCYIIECTBILIETCA yIpaBeHne ausenb-reneparopom JII2:
xuonku «[TYCK» u «CTOI» — 3amyck WM OCTRHOBKA reHepaTopa, KHOII-
k1 «QG2 BKJD» n «QG2 BbIKJI» — ycTaHOBKa WM ChEM reHeparopa ¢
LiMH. BBEpXy Tak e pacriooKeHb! H3MEPUTEbHBIE IPHOOPLL.

Okno «Shaft Generatory

B 3TOM OKHe BBIBOXUTCA MH(popMmauus o Banoreseparope (BI) B
BHJle AHUMUPOBAHHBIX rPa(uuEeCKUX EMEHTOB (PHC. 27).

B npaBOM HIDKHEM yrily pacroioXKeHbl HHIHKAaTOPb! (has3HbIX TOKOB
M NUHEeMHBIX HampsDkeHuit B, B 1€BOM — MHIMKATOPbI COCTOAHMA BI'.
B BepxHell 4acTH OKHA PacToJOXEeHbl AHMMHUPOBAHHbBIC u3006pakeHus
KWJIOBAaTTMETPa, KWIOBapMeTpa W 4acTOTOMepa, MOKa3bIBaKOIMe Mapa-
MeTpsi BajioreHepaTopa. YNpaBlieHHe 3allyCKOM H octaHoBKO# BIT
ocymectsisiercs ¢ ['PII} B pyyHOM pexuMe.
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Puc. 27. Ok#o «Shaft Generator»

Okno «Tie Breaker»

OTO OKHO NPEIOCTABMSET BOIMOKHOCTh BKIIOYATH ¥ OTKITIOYATH CeK-
LIMOHHBIN BBIKIIOYATENb ¢ MOMOLIBIO KHOMOK «QS BKJI» u «QS BBIKJI»,
a TaKkKe KOHTPOJIUPOBATh YacTOTY M HANpsUKEHHe Ha WnHaX cekuuit I
u BI" (puc. 28).

2

Puc. 28. Oxnro «Tie Breaker»
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Oxno «EDG»

B 3TOM OkHe BBIBOAMTCS MHGMOpMAUUs O ABAPUNUHOM [OHM3EIIb-
reseparope (AJI') B BHAC aHUMHPOBAHHBIX rPaUUECKHX 3/EMEHTOB
(puc. 29).

oy
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Puc. 29. Okuo «EDG»

B npaBoM HHKHEM yrily pacrosoxeHbl HHANKATOPb! (Pa3HbIX TOKOB
M nuHelHbIX HanpsokeHuit AL, B J€BOM — MHAMKATOPBI COCTOSHHSA
AJIl'. B BepXy OKHa pacnojioKeHbl aHMMHPOBAHHBIE H300pakeHus KH-
JIOBAaTTMETPa, KHJIOBApMETpa U YaCTOTOMEPa, NOKa3blBaloLIye mapamer-
Pbi aBapHHHOTO AM3e/b-TreHepaTopa.

ITpu ynpaBneHnu ¢ KoMnbloTepa 3amyck ¥ ocradoska A B aBTo-
MAaTH3MPOBAHHOM PEKMME He OCYIIECTRIACTCS.

Oxno «Trending»

B 3TOM OKHE }JiMeeTCs BO3MOXKHOCTD MPEICTABUTh HA 3KpaHe MOHH-
TOpa KOHTPOMHpPYEMBbIE NapaMeTpe! BceX paboTAIOIIUX eHepaTopoB B
BHIE Ta0NML MMM HENPEpPbIBHO MEHSIOUMXCA paduKoB (OCLMILIO-
rpamm) (puc. 30).
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Puc. 30. Oxxo «Trending»

Oxno «System»

B aTom okHe u306pakena cxeMa BHELIHEro U BHYTPEHHEr0 KaHANOB
CBA3U TPEHAXXEPHOTO cTeHza (puc. 31).

Puc. 31. Okro «System»
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Okno «Alarm listy

OKHO NpeACTaBIseTCs THHAMIYECKHM CIUCKOM aBapuii n coObITAH,
efiCTBUTENBHO TMPUCYTCTBYIOIMX B CHCTEME YNpaBleHWA. ABapuu
GTOGpaXAOTCA PA3NUYHBIM LBETOM — B 3aBMCHMOCTH OT MX CTaTyca

MOTYT GBITH [epeaaHEl B AMEKTPOHHYIO 6a3y NaHHBIX.

JlaGopaTtopHas paGora Ne 5

KomnboTepHoe ynpasJjieHHe CyA0BOMH
ABTOMATH3HPOBAHHOIM 1eKTPOHEPreTHYECKOH CHCTEMOl

Leny: npno6pe'remxe HaBBIKOB YINpaBJICHUA 3nempocraﬂuueﬁ B

Pas/MuHbIX PeXUMaX paboTel CyaHa. 7 Mo q
(' 1.OGuwe ceenenns \JVJ* 10y
Na J rl;C v (]
—

JUtA ynpaBienus TpeHaKepHBIM CTEHIOM ¢ KOMIBIOTEpA yCTaHaB-
JMBaeM IepeKmoyaTesb YIpaBleHHs BCeX CeKuuil B MosjoxeHue 2
(ABT.) — cm. puc. 10. ITepexmouatens «MODE» Bcex 31€KTPOHHBIX
MOTEHIMOMETPOB nepeBoauM B nosoxenne «KAUTO» — cm. puc. 8.

Brumouenye ¥ BbIKIIOYEHHE HArpy30K IPOM3BOMMTCA C HOMOLIBIO
nepexmoyareneii (puc. 32) na CVY. ITo 4acoBoii cTpesike NPOUCXOLHT
MrHOBEHHOE BKJIIOYEHHE HArpy3KH, a POTHB 4acOBOH CTPENKH — C 3a-
[POCOM Ha MOAKIIOYEHHE.

Puc. 32. epewmouarenu Harpy3ok
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WMmuTanms aBapuifHBIX CUTYaLuit MOXET OCYIECTBIATLCA MPH Mo-
MOLIHM [IOTEHUMOMETPOB (cM. puc. 11) n kHomok (cM. puc. 12) ¢ reHepa-’
TOPHOMU CEeKLHH U1 KaXIOT0 reHepaTopa.

.B na6opaTopHoii paboTe peann3oBaHbl OCHOBHbIE SKCMTyaTalld-
OHHBIE pPEeXHMBI padOTHI cynHa. [lepen e€ BHIMOJHEHHEM CleayeT
o3HakoMuThCs ¢ IIpaBunamm Poccuiickoro Mopckoro Perucrpa Cy-
npoxoxctsa [1, 9].

B skcrumyaTalMOHHBIX peXuMax paboThl pasiuuHBIE yCTPONCTBa
cyaHa GyAyT WUMHTHPOBATBCS ONMHAKOBBIMH HArpy3KaMH, TaK Kak HX
KOJIMYECTBO OTPAHUYEHO.

2. Pexxnmpl paGoThi CyaHa
Oounounan pasoma T

[Ipexne yem mepeiTH paGoTaTh K CyHOBOM 3/EKTPOCTAHIIMH, He-
00Xx0AuMO OTKMOUUTCH OT Gepera. beperoBoii pekuM ABNISETCS HEHa-
rpy’keHHbIM. [TuTaHue oT Gepera moyy4alOT HEOCHOBHBIE MOTPEGHTe-
JIH, MOIIHOCTh KOTOPBIX HeBenuka. YroOs! nsbexarh nepepsisa B MH-
TaHUH, NpH HEOOXOAMMOCTH, JOMYCKaeTCs KpaTKOBpeMeHHas napan-
JenbHas paboTa kKaxaoro reHeparopa ¢ GeperoM. J{nutensHas napai-
JienbHas paboTa He JOMYCKAeTcs B CBS3W C Pa3sHbIMU TpeGOBaHUAMM
N0 OTKJOHEHHMIO HANpPSHKEHWS M YacTOThl y CYNOBBIX H GEperoBBIX
SNEKTPOCTAHLH.

Ha naunoM TpeHaskepHOM CTEHAE TPH YIPABIEHHH C KOMIBIOTEpA
HeT BO3MOKHOCTH OCYLIECTBHTH CHHXPOHM3ALMIO C Geperom, moaromy
NPUXOOUTCH OTKMOYaTh GeperoBoif aBTomMat BpyuHyk. [locne OTK/IO-
yeHus! muTanus ¢ Gepera (kwonkoii QSC Ha CV) maGoparopHsiii KOM-
TUIEKC NEePEXOIHT B ABTOMATHYECKHH PeskHM.

B pexume TMOJIVABTO ¢ naHenu ympasnerus (cM. puc. 4) Ha
I'PLL xHonkoit «Starty wmi1 ¢ koMmblotepa B ananorosom okse «Diesel
Generator I» (cM. puc. 26) kHonkoit «[Tyck» npoussoautcs 3amyck I
[Tocnie yCTaHOBKHM HOMHHANBHBIX [1aDAMETPOB TEHEPaTop aBTOMAaTHYe-
CKMM BbIKTIOHaTe eM KHOMKOW «CB ON» ¢ naHenw ymnpapreHUs HIH
kHomkoi «QG1 BKI» ¢ KoMMbIOTEpa B Ananorosom okue «Diesel Gen-
erator 1» Gyaer BKITIOYEH Ha IIHHEL

Jlns aBTOMATHYECKOTro 3aIycKa [u3elb-TeHepaTopa NepekmoyaTess
Ha MynbTe YpaBleHUus CTaBUM B TONOKeHHe A6mo3anyck. 3aMbIKaroT-
Csl KOHTAKTEI B €N pejte mycka. [IpoHcXoauT mpokayka MacioM M BO3-
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QyWHbIi 3amyck asurarens. IIpn NOCTHXEHHH BAloM Ou3eNs ompele-
JICHHOI 4aCTOTHI BPaILEHMs, OH NEepexXoauT paboTaTh HA TOIUIMBO, OT-
K/I0YaeTcs 3JeKTPOABUraTeNb NPEANYCKOBOM NPOKAYKH Macja U npe-
KpalaeTcs mo/iaya IyCKOBOrO BO3yXa.

[Mpoucxoaut camopo30yKAeHHE reHepaTopa W NMpPH HOMUHAIBHOM
HanpshkeHHn oH nonkmovaercs Ha I'PII (puc. 33). Tlocne Toro kak
JI'l BcraHeT Ha LIMHBI, TPEHAXEPHBIH CTEH/ NEPEBOMUTCA B PEXKHM
«TOJTYABTOw.
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Puc. 33. Binouenne JII" va wusnt TPIL]

Hapannenvnan paboma JI'

[Mpy BKIKOYEHHMM IM3€Nb-TEHEPATOPOB HA NapajlIeNbHYIO0 padory
BBINOJIHSAIOTCS CJISAYIOLIHE OTepatyH.

B pexume «[IOJIYABTO» ¢ naHenu ynpasnienus (cM. puc. 4) Ha
I'PII] xHomkoM «Start» M ¢ KOMIBIOTEpa B AMAIOroBoM okHe «Diesel
Generator 2» kHonkoii «ITyck» npoussoautes 3amyck JII. [locne ycra-
HOBKH HOMMHAJIbHBIX [1apaMETPOB FeHepaTop aBTOMATHYECKUM BBIKIIHO-
garesieM kHonkoif «CB ON» ¢ nanenu ynpasienus wid kHonkoi «QG1
BKJY C KOMIIbIOTEpa B auanoropom okne «Diesel Generator 2» Oyzer
CHHXPOHHM3UPOBAH M BIJTFOYEH Ha LLIHUHEIL.

B pexume «ABTOp», xorna Harpyska paGorarouiero JIT mocturaer
70% oT ero HOMUHAIBHON MOIIHOCTH MM Oojee, B TeUEHHE HE MEHee

38

10 cexynn no komaune or PMS Gyner zamyuieH pesepeHeii I u
BKJIIOYEH Ha rimaBHbie cOopubie mmuel [P [Tocne BKmodeHus Ha-
rpy3Ka aBTOMaTHYECKH pacripefensercs Mexny asyms JII'. Xapakrepu-
CTUKM OCHOBHBIX NapaMeTPOB IIPU MapajUTeNbHON padoTe reHepaTopoB
NOKa3aHbl Ha puC. 34.
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Puc. 34. Ilapannenshas paGota reHepatopos

Korna ocuosnoli [II" paGoraer wa c6opubie munsl ['PIL, a pe-
3epsHbii JIT" 0CTaHOB/EH, TO MpH MOJIyYeHUH oT ocHoBHoro JI" mpe-
AOYTNPEIUTENbHOr0 CUrHala O HEeKPUTHYHOM HEHCMPaBHOCTH MO KO-
manze ot PMS Gyner 3anmymen pesepsrerit JII'. 3atem stot I cln-
XPOHH3UPYETCA W BKJIOYAeTCS Ha riaaBHble cOOpHbie wnHbl [PIL.
Tlocne Bkntouenus Harpyska GyjeT MIaBHO IepeseleHa Ha pe3eps-
uelif [T, mocie gero ocHoBHOM JIIT OTKIIOUAETCH OT UIMH U OCTAHAB-
nuBaerca. [Mocne octanoBkyr ocHOBHOI JII" GyneT cuuTaThes HEroTo-
BBIM K 3alycKy JO TeX [op, Toka ero o6o6uieHHbI peaynpenn-
TENBHBI CHTHAN HE CHIMETCA. :

HekputniHas HeMCNPABHOCTE — 3TO HEUCHIPABHOCTb, He TPedyrolIas -
HeMeuleHHol octaHoBku [T,

HewncnpaBHOCT MOXeT MMHTHPOBATBCSA TIpH MOMOLIM MOTEHLMO-
meTpoB (cM. puc. 11) u kHOMOK (cM. puc. 12) ¢ reHepaTOpHOI CeKUuK
JUISl KaXK0r0 reHeparopa.



Bruouenue 6an0zeHepamopa

PaGoTa OT BAJOTeHEPaTOpa OCYLIECTBIAETCA TOTA, KOTJa OCTagTcs
B OKCITyaTAallW{ 9acTh BCTIOMOraTeNbHBIX MEXaHH3MOB MAalIMHHOTO
OTZeNeHHA W OOLIECYIOBBIX CHCTEM H OTKIIOYAKOTCH nanyOHble MeXa-
Hu3MBI (puc. 35).
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Puc. 35. Pabora oT BaoreHeparopa

B pexume «[TOJIYABTO» nopsjok nepexoa Ha BaloreHepaTop 1
0GpaTHO MPOBOJIAT B CIIEAYIOLLEH MOCIE10BATENBHOCTH:

1. 3anyctuts BI' ¢ MOMOILBIO KHOIKH «PYYHOM MTYCK 'BI'™» Ha
cexuuy BI'.

2. Tlepeiitu B pexkum BT B okue «Power Plant» mporpamMmbt M-Vision.

3. Tlocne BbIXOAA U3 OTKPHITOrO MOpPsi MEPEBECTH 3JIEKTPOCTAHLHUIO
B aBTOMATH4ECKHH PEeXUM.

4. Tlocne Toro kak JI['1 3amyCTHTCS M BCTAHET HA UMHbI, MEPeHTH B
TI0JTyaBTOMATUYECKAT PEXKUM.

5. OcraHoBuTH BI ¢ oMouibio kKHomk# «Py4yHas octaHoska BI».

B pexume «ABTO» mpu nepexolie Ha BajJOreHeparop obparHo
Heo6XonuMo:

1. 3anyctuts BI' ¢ NOMOLIBIO KHOMKH «PYYHOH ITYCK BI'» Ha
ceximH BI'.
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2. Ha jononHWTeNsHOM MaHenu omeparopa (CM. puc. 5) HaxaTh
kuorky BI. ITpomsoiiner aBTOMaTHYecKas CHHXPOHM3ALNA BI ¢ [T,
pacniperiesieHyie Harpy3ok i otkmodenne JiI° oT wun.

3. TTocnie BBIXOJA U3 OTKPBITOrO MOps Ui MEepPeBOa Harpy3Kku Ha
JIT Haxath kKHONKY «KABTO» Ha HOTONHUTENBHON TIaHeN! ynpaBIeHus
(cM. puc. 5).

4. Octarosuts BpyuHyio BI.

Pedxcum pazdeneHHblx ceKyuil

DTOT peXHM MCMOJB3yeTCs, KOrha BO3HMKACT HeOoOXOANMOCTh
gacTh notpebuteneif nutath ot [T, a 4acTh OT BT (puc. 36).

Yaczora T
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Puc. 36. Pexxum pasfeneHHbIX ceKumit

B pexnme «[TOJIYABTO»:

1. 3anyctuth BI' ¢ MOMOLIBIO KHOTIKH «PYYHOM TYCK BI'» Ha
cexuun BI'.

2. [MepeiiTu B pexum «PA3JIEJIbHBIM» B okxe «Power Plant» mpo-
rpammsi M-Vision.

3. Jlna nepexofa Ha CYIOBYHO JIEKTPOCTAHIIMIO HeoOXoIMMO Tpo-
W3BECTH Te ke AelCTBUS, 4TO W B TpeabiylieM pexume. TTpousBecTn
aBTOMaTHYeckyto cunxponmsamno [T ¢ BI', a 3areM nepexioyareieM
QS npou3BecTH pa3/ielieHHe Harpy3Kku Ha CeKUNH BI'u IT".
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denepanbHOE rocy1apCTBEHHOE OOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs

«Bomxckuii ['ocynapctBennsiid Y HuBepcurer Bognoro Tpancriopra»

CrneunanbHocTh 26.05.07 «OKcruryaTanus Cy10BOr0O 3JIEKTPOOOOPY10BAHUS
U CPEJCTB aBTOMATUKN»
crenuanu3anus « JKCIIyaTaus CyJJOBOro 3J1eKTpooOOpy10BaHuUs U CPEICTB
aBTOMATHUKI.
O1eHOYHBIE CPECTBA MO AUCHMILTUHE « TpeHa)kepHas MOATOTOBKA:
TEXHUUYECKOE UCIO0JIb30BaHue U o0cimyxuBanrue CADIC U Ux 31€MEHTOB

(Tpenaxep cy10BOM 2JIEKTPOCTAHIIUH )»

3aenyromuit kapeapoit D u SOBT ] Xgaros O.C.
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3amanust K JabopaTopHbIM paboTam 1o AWCHUIUIMHE «TpeHaxepHas
MOJATOTOBKA: TEXHUYECKOE HCIOJb30BaHue U ooOciyxuBanne CADIDC um ux

aneMeHTOB (TpeHaxkep CyI0BOM AIIEKTPOCTAHIINH )

dopMupyeT KOMIIETSHIINU:

[1K-3 CnocobeH ocyiiecTBIATh 0€30MacCHOE TEXHHUYECKOE HCIOIb30BaHUE,
TEXHUYECKOE 00CITy)KMBaHUE, TUATHOCTUPOBAHUE U PEMOHT CUCTEM aBTOMATHKHU U
yOpaBJICHUS TJABHOW JBUTATEIbHOM YCTAaHOBKOW ©  BCHOMOTaTEbHBIMU
MEXaHU3MaMH B COOTBETCTBHM C MEXKIYHApPOJHBIMH W  HAIIMOHAIBLHBIMU
TpeOOBaHUSIMU

[IK-10 CnocobeH ocCymiecTBIsATh HaOMIOJIEHHE 32  OKCIUTyaTaluen
AIEKTPUYECKUX U JICKTPOHHBIX CHCTEM, a TAK)KE CHCTEM yIPABIICHHUS

[1K-13 CnocobeH HCHOIHATh JOJDKHOCTHBIE OOS3aHHOCTH KOMAaHJIHOTO
COCTaBa CyJI0OB B COOTBETCTBUHM C HOPMATUBHBIMU JOKYMEHTAMHU

[IK-14 CnocobeH BiaieTh 3HAHUSAMHU TMPABWI HECEHHS] CYAOBBIX BaxT,
MOJJIEP)KaHUSI CyJHA B MOPEXOJIHOM COCTOSIHUH, CIHOCOOHOCTBIO OCYIIECTBISThH
KOHTPOJTb 32 BBIITOJTHCHHEM YCTAHOBJICHHBIX TPEOOBAHNN HOPM U TTPABUJIT

A-111/6-1.1. HaGmronenue 3a sKCIUTyaTaliel 3JCKTPUICCKUX U SJICKTPOHHBIX
CUCTEM, a TAK)KE€ CUCTEM YIIPaBICHUS

A-111/6-1.2. Habnronenue 3a paboTON aBTOMATHYECKUX CHCTEM YITPABIICHUS

A-111/6-2.2. Texuudeckoe OOCITY)KUBAHHE U PEMOHT CHCTEM aBTOMATHKH U
YOpaBJIEHUs] TJIABHOM  JBHUTaTEIbHOW YCTAHOBKOW M BCIIOMOTaTEJIbHBIMU
MeXaHU3MaMH

A-111/6-3.5. TlpumeHeHne HABBIKOB DPYKOBOIHUTEIS W yYMECHHE paboTaTh B
KOMaHjie

A-111/6-3.6. Bkiaa B 6€301acHOCTh IEepCcoHalia U CyIHa



Jla6opaTtopHasn paGora Ne 1
CocTaB TpeHaKepPHOro KOMILIEKCa

Lens: 03HAKOMUTECA CO CTPYKTYPO# H CHIOBBIM 3NeKTpooGopyo-
BaHHEM TPEHAXXEPHOIO KOMILIEKCa H OpraHAMHU yIpaBJieHHs.

1. OnucanHe TPEeHAXKEPHOr0 KOMIIEKCa

PaccMOTpPHM COCTaBHBIE YaCTH TPEHAKEPHOIO KOMILIEKCA.

1. YeThIpeXCeKIMOHHBI IIABHEIM pacnpenenurenbHeii wut (TPLLD).
Ha ero miieBoif CTOpOHe pacroNOXKeHbl MaHENH YNPaBIEHHSA CHCTEMbI
PPM, pononHuTeNbHAs MaHeNb OMepaTopa, MaHelnh MMHTALMH HEWc-
NpPaBHOCTEMN, PETYNATOPB! YAaCTOTOM BpallleHHs NPHUBOIHOIO ABHIATENs
U BO30YXIEHHA CHHXPOHHOTO IeHepaTopa, NepekifoYaTeNld MOAKIIoYe-
HHs HArpy3KH, KHONKH YIpPaBJeHWs aBTOMATHYECKHM BBIKJIFOYATENIEM
reHeparopa H KOHTPOJIbHO-H3MEPUTENbHBIE TPHGOPBL.

2. Ou3nveckue MOJIeNH reHepaTopHbIX arperatos. [IpusonHoii 1BU-
rateNh reHepaTopa HMHTHPYETCS aCHHXPOHHBIM IBHIATeNleM, KOTOPBIH
MoJtysaeT nuranne Yepes npeodpasosaresns yacToThl pupmsl OMRON.
Boaselictays Ha npeoGpasoBaTenb 4acTOTHI € OMOUIBIO MEpeKToYaTe-
714, YCTAHOBJIEHHOTO Ha FeHEepaTOPHON MaHelH, MOXHO M3MEHSATh 4ac-
TOTY BpAllleHHs FeHepaTopa B INHPOKOM JUANa3oHE.

T'eneparop sABSETCA peabHbIM TpeX(PasHbIM CHHXPOHHBIM [EHEpaTo-
pOM C HE3aBHCHMBIM 3JIEKTPOHHBIM peryistopoM Hanpsskenus (AVR).
Bo3nelicTBys Ha perynsaTop HanmpsKeHHs C MOMOLIBIO MepeKIouaTess,
YCTaHOBJICHHOIO Ha PeHePaTOPHO# MaHEH, MOXKHO M3MEHSTh HalpsHKeHHe
FeHEpaTopa BHH3 H BBEPX OT €r0 HOMUHAJIBHOTO 3HAYSHHU.

Hmurarops! (reHepaTop W TpPHBOJHON ABHUraTeNb) CMOHTHPOBAHE!
Ha 00LIEM OCHOBAHWM ¥ YCTAHOBJIEHbI B HIDKHEN YacTH reHepaTOPHOH
NaHey.

3. Yersipe konTposutepa PPM ¢upmsr DEIF. Ilpeanassauessl mwis
peanmsaury GyHKUMH ynpapieHHs, KOHTPOJA H 3awutst gByX JAT (ausests-
rereparopos), BI™ (Banoreneparopa) u AJII" (aBapuifHOro Au3enb-rexepa-
Topa). [1pu 3TOM MaHenu ynpaplieHHs CHCTEMbI CMOHTHPOBAHBI Ha JiHLie-
BOIf CTOpOHE reHepaTOpHOH naHesH, a WHTepdelicHbIe GIOKN BHYTPH Kask-

JIOM CEKIIUM PAIOM C HFMHTATOPaMH K : obneKron.
4. B cucreme PPM mpeaycmoTpen BOIMOKNOCT OGheuHEHNS
G6JI0KOB B JIOKQTEHYIO Bl '  CeTh € NOMOLILIO CTAHAAPTHO-

ro unTepdeiica, MoITOMY B MCHONBIYETCS  KOMIIBIOTED
BEPXHETO YPOBHS, CHAIAHMMIIN ¢ CHCTEMON YHPANISHIA H/IEKTPOCTAHLH-
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el (ucnomesyercs Modbus-npotokon). Ha kommnbiotepe ycraHoBneH
nakeT nporpaMMHoro obecneuenus M-Vision ¢pupmei DEIF, nocpesnct-
BOM KOTOPOTO MOHO YIpPaBJATh 3/€KTPOCTAHIHEH B aBTOMaTH3HPO-
BaHHOM MJIH aBTOMAaTHYECKOM pexXume paGoTsi, MPOCHeNuTh 32 pabo-
YHM COCTOSHMEM /JU3e/b-TeHEePaTOpOB, BaJlOTeHEPaTOpa M aBapuitHOro
JIM3€/Tb-T€HepaTopa 3/1eKTPOCTaHIAH.

5. Omnocekuuonnsii APLL] (ynpasnenune asapuitasmi JIT). Ha ero jm-
LICBOI CTOPOHE pacloJIOXkKEeHbI NaHENb YNpaBNeHHs KOHTposuiepa PPU,
NaHes b HMUTALMK HEHCIIPABHOCTEH, MEepeKiIioYaTe/ld yIpaBieHHs YacTo-
TOIf BpALIeHHs MPUBOLHOTO JABUTaTelsl H BO30YXKAEHNUS CHHXPOHHOIO Tre-
HEpaTopa, COOTBETCTBEHHO, KHOMKH YNpPABICHMsS aBTOMATHYECKHM BBbI-
KIIOYaTeIeM MFeHEPATOPa H KOHTPOJILHO-U3MEPHTETbHBIE IIPUGOPBL.

2. Onucanue riaBHOrO pacnpele HTebHOrO WHTA

I'naubiii pacnpenemurenbhpii mur (IPL) coctout u3 gerhipex
cexuuii (puc. 1): ABYX CeKumMii QU3eNb-reHepaTOPOB, ONHON CEKIMH Ba-
NoreHepaTopa W OJHOHM CEeKUMH ynpasieHHs. B cekuum ynpasnenus
I'PLL] ycTaHOB/IEH CEKLIMOBHBIH BHIK/MOYaTeNb COOPHBIX wuH [PIL].

Puc. 1. O6umwuit Bua
I'PILL:

a) cexuws Ji'1; 6) cexums w5

JI'2; B) cexima ynpasiie- §

Hud; ) cexups BIY




Du3suueckas mMooenb 2eHEPaAMoPHO20 azpeama

OCHOBHasl 3NIEKTPOCTAHLMA MONEIUPYeMOlf 2NIeKTpOIHepreTHye-
CcKoif crcTeMsl (33C) COCTOMT M3 ABYX AM3eNb-FEHCPATOPHBIX arpera-
TOB MEPeMEeHHOro TpexasHoro Toka MomuocTso no 0,4 kBr (IT'1 u
Al'2) u omxoro BanoreHeparopa MowHocTsio 0,4 kBT (BI'). OcHOBHBIM
Pacnpeie/IUTeNbHbIM YCTPOHCTBOM 3NIEKTPOCTAHIMM SIBJISETCH aBTOMa-
TU3WPOBAHHBIN TNaBHBIA pacnpeaenutenshblii wut (CPLL). Ipemy-
CMOTpeH MpHeM nutanus ¢ 6epera Ha I'PLL] (¢ py4HO# cHHXpOHU3ALM-
eif). Jlu3sernb-reHepaTopsl i BallOT€HEPaTop MMUTHPYIOTCS (GU3HYECKUMI
‘MOZIENAMM, KaK[ast U3 KOTOpheIX (puc. 2) BmoyaeT B ce6s TpexdasHbit

Puc. 2. dusnueckas Mosiesb AM3eNb-reHepaTopa

CHHXPOHHBIH reHeparop (3x400 B, 50 I'u, 0,4 kBT), npuomumslii Bo
BpaieHue TpeX(hasHbM aCHHXPOHHBIM 3JIEKTPOJIBHIaTe ieM MepeMeH-
HOT'O TOKa.

Cucmema asmomamuyecxozo ynpaenenusn
cy006oit anekmpocmanyueii muna PMS

B I'PII] BcTpoeHa cucTeMa aBTOMATHYECKOTO YIpaBIEHHs CyNOBOIL
anexrpocraniueit PMS (Power Management System). PMS cocrout u3
ueThipex GokoB ynpasienus Tuna PPU (puc. 3) mpon3sozucrsa GupmMer
DEIF A/S, BCTPOSHHBIX B KaXmyro CeKuuio wmra, Kaxuwit 6rox PPU
YNPaBISeT BBIKIIOYATEISIMM TEHEPATOPOB M CEKUMONHLIM BBIKITIOUATE-
nieM, a Takke HMeeT raHens oneparopa (puce. 4). Iocne s ycranosnena
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Puc. 4. ITanens oneparopa

Ha suueBoif cropone I'PLLl, Ha koTopoii 0TOGpaxaloTcs mapameTpsl
ynpaenseMoro 61okoM BbIKmouaTens u reseparopa. biok PPU, ycra-
HOBJIeHHBbIH B cexkuun 1, sBiseTcs 6a30BbIM, OH CHabXKeH AOMOJIHHU-
TENbHOU MaHesbio onepatopa (AOP) (puc. 5), KoTopas HCMOAb3yeTcs
JUIs 3aIaHKUA PeXKIMA YTIPABIICHHS 3JIeKTPOCTAHLME!.

B cocrase Gnoka PPU umerotcst Bce HEOOXOAUMBIE 3EKTPOHHbIE
YCTPOHCTBA MUl M3MEPEHHS 3NEKTPHUECKHX TNapaMeTpoB 3-(asHbIX
CHUCTEM C MPEIACTABICHHEM PE3YJIbTaTOB U3MEPEHUil H aBapHiiHBIX CHI-
HanoB Ha skpaHe LCD-mucnnes. IporpaMmuposaHie oCyIEeCTBIAETCS
C NMOMOIIBK KOMIBIOTEPHOIO MEHIO, BHIBOAMMOrO Ha AMCIUIEH 6710Ka,
WM Yepes nocnenosaresbHbii nopt RS232 or kommsiotepa. [Tpunum-
nHanbHas cxema noAxiroYeHus 6;1oka PPU nokasasa Ha puc. 6.




Puc. 5. JlononumtensHas naHeab onepaTtopa

Puc. 6. lpunimmnransHas cxema noakmoyenus 6roxa PPU

Ilpeobpazosamens yacmomoi

Jns NUTaHUA W YTIpaBlieHHs TPUBOAHBIMA 3J1€KTPOIABUIATENSIMU Te-
HepaTopoB, B KaXMOMH reHepaTOpHOH CeKLHH YCTaHOBJICHB! Npeospaso-
BaTe/IM YacCTOTHI nepemeHHoro Toka (puc. 7). Ha atu npeobpazosarenu
MIOCTYNAOT 33aak0liie BO3NEHCTBYA OT 3MEKTPOHHBIX MOTEHIHOMETPOB
EP-Q 96. Komanzsr «[TYCK» u «CTOIT» NOCTYNaloT HEnocpeacTBeHHO
oT PPM uM OT KHONOK, YCTAaHOBNEHHBIX HA Jmilenoil naxnemu [PLL.

B aBTOMartM4eckoM pexume yrpasneHus ¢ 610kos PPM Ha 35neKTpoH-
HbI€ TMOTEHIMOMETPHI 3aJaHUsl YaCTOTHI AU3€/b-TeHepaTopoB MOCTyna-
ot komasabl «XJACTOTA BOJIBLUE» u «YACTOTA MEHbBIIE».

Puc. 7. TlpeoGpazoBarens 9acTOTh!

Jlns apToMaTuyeckoro ynpasnenus EP-Q 96 xwmou «MODE» nHyx-
HO nepeBecTH B nojyioxkenue «AUTO. '

YacToTa BaJOreHeparopa ynpapJseTcs aBTOMAaTUYECKH, .331ai0-
MM YCTPONCTBOM UISL YaCTOTHI SBAAETCS 3JIEKTPOHHBIH MOTEHIHO-
metp EP-Q 96.

Pezynamop nanpajcenus

Kaxnpili resepaTop CHaGkeH aBTOMATHYECKHM PEry/ATOPOM Ha-

" npsbkenus. Ha 5TH peryJsTOpsl OCTYMAIOT KOMaHIb! OT 3EKTPOHHBIX

MOTeHLMOMETpoB 3ananus Hanpskenns (EP-Q 96). B aromariieckoM
pexuMe yrpasienns ¢ 6nokos PPM Ha 3/eKTPOHHbIC NOTEHLIMOMETPHI
3aaHus Hanpskenus nocrynawor komanasl «HAIPSKEHHE BOJIb-
LLIE» u «<HATIPSDKEHUE MEHBILE».

Tl aBTomatnueckoro yrpasneraus EP-Q 96 wmod «MODE» Hyx-
HO epeBecTH B nonoxenue «AUTO».

3nekmp0nnb1e nomenuyuomempbsl 4

B T'PIL| ycTaHOBJEHB! 3JEKTPOHHBIE TNOTEHLMOMETPBI (pHC. 8), i
YTpaBJIEHHs PEryIATOPAMH HANpPSKEHUA U Peo0pasoBaTe/IMH YaCTOTBL.




OnexTpoHHBIt  1oTEH-
muoMerp Ttuma EP-Q96
MpeACTaBIsieT coboM Iek-
TPOHHOE YCTPOMCTBO, 3a-
MeHsIomee OOBIMHBIE [10-
BOPOTHBIE TOTEHIHOMETPBI.
OH He COHep)KHUT MONBHX-
HBIX YacTed M Mmo3ToMy He
TpebyeT TeXHHYeckoro ob-
ciyxusanus. EP-Q96 umeer
MapkupoBky CE s mpu-
MEHEHHS B TPaXIaHCKO,
KOMMepUecKoii obnactsax, B
JIErKOH NPOMBIILIEHHOCTH, a

Puc. 8. Dnexrpounsrif norenmmomerp EP-Q96 ~ TaKiKe B IMPOM3BOACTBEHHBIX
TIOMEIIEHUAX.

[otenmomerp EP-Q96 ocymecTsiisier npeobpasoBanue curnaia ot
peneiHbIX BBIXOJO0B marosoro ITH-perynsTtopa B CUrHAN HampsikeHU,
KOTOpBIf 3aTeM MCIOJB3YeTCS IS YNPABNEHHs SJEKTPOHHBIM peryss-
TOpOM cKkOpocTH. Tak Kak MOTeHUHMOMETp SBIsAeTCsS LUPPOBBIM TPUGO-
POM, Ipel(p HANPAKEHUs B MPOLUECCE pacIpeleneHns Harpy3Kn MexLy
AM3ENBHBIMHA N€HEPATOPaMK B PyYHOM PEKUME TIOJIHOCTHIO OTCYTCTBY-
er. B ciiyyae OTKIIOUEHHS M [OCIEAYIOMIEr0 BOCCTAHOBIEHNS Hanps-
KEHUS MUTAHMS MOKA3aHUs MOTEHUMOMETPA aBTOMATHYECKH cOpachiBa-
YOTCSl B UCXOZHYIO TOUKY. CHTHAT OT 3IeKTPOHHOTO MOTEHLMOMETPA Ty H-
THPYETCsl BHYTPEHHUM HOTEHLUHOMETPOM CONpoTuBneHneM 500 Om.
B pesynsTare monydaioTcs MOKa3aHHbIE HUKE BHIXOLHBIE CUTHAJbL.
TNepexmodarens Ha nepeHelf MaHeNH CIYXKHT JUIs BRIGOpa pekima pa-
6OTHI.

Automatic (aBTOMaTHYECKHIT): CKOPOCTh KOHTPOJMPYETCS CHIHAA-
MH, MONABaEMBIMI Yepe3 3JIEKTPOHHBIE KJIIOYM — HApPHUMEp, C TTOMO-
LIBI0 KOHTpOJJIepa au3ensHoro reueparopa ¢upmel DEIF tuna PPU
UM Yepe3 CHHXPOHU3NPYIOLIee pelle.

Manual (py4Ho¥): NOBBIIEHKE U MOHIKEHHE CKOPOCTH MPOU3BO-
ZWTCA C TIOMOIIBIO ABYX KHOIMOK YNpaBJICHHUS Ha MepemHeil naHean ro-
TeHuromMerpa, «INCR.» u «DECR.» cOOTBETCTBEHHO.

CxeMsl MOfauy Ha BXOJ MOCTOSHHOTO HATIPSKEHHS ¢ MMOMOLIBIO MO~
TeHuromerpa Ha 650k PPU nokasansl Ha puc. 9.
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Puc. 9. CxeMbl Moiauu Ha BXOJ1 NNCCTOSHHOTO HANPAKEHHA:
a)0...10B;6)+~10B

QObecnevueaemovle 3auiumsl

I'P11] obecrieunBaer:

1) 3alMTy reHepaTopoB: OT Meperpy3kd MO TOKY M MOLIHOCTH; OT
TOKOB KOPOTKOTrO 3aMbIKaHHs; OT 0OpaTHOIf MOLIHOCTH; OT CHMUXEHHs
4aCTOThI; OT CHUKEHHs HaTIPSOKEHWS;

2) ABYXCTYNEHYATOE OTKIIOYEHUE HEOTBETCTBEHHBIX norpe6me nei

TpH Meperpyske:
— ¢unepa nutaHus ¢ Gepera u Gpunepos r10Tpe6uTeJ1eﬁ OT TOKOB KO-

POTKOrO 3aMBIKaHUS H TIeperpy3KH;
— (unepa nutanus ¢ Gepera OT 06pbIBa (askl, CHHKEHNS HApsKe-

HUs 1 0OPaTHOTO YepeoBaHus (as;
— BCIIOMOTaTe/IbHbIX LENel H anmapaTypsl OT TOKOB KOPOTKOTO 3a-

MBIKAHUS H I€PEerpy3Ku.
JlaGoparopuas padora Ne2

ABTOMaTHYECKHI pesKUM PadoThI
[JIABHOT'O pacrpeleuTeJIbHOr0 MHUTA

Lenw: U3YYEHHE yCTpOFICTBa TJIaBHOT'O pacripeaAeuTeIbHOrO HiMTa.

1. Pexxumbt padotnr T'PLL

I'PIL] obecrnieurBaeT crneaymoolue pexuMbl paboThl CyN0BOM 3I€eK-
TPOCTAHLIMK:




— IJWTeNnbHas OquHOYHas pabota oxgHoro /I Ha rnaBHbIE MIWHBI U
umHE! BanoreHeparopa P (pexcumsr TIOJTYABTO, ABTO);
— JUTHTeJIbHAs napauienbHas pabora aByx [I' Ha IJaBHBIE IIHHBI U
wHHE BanjoreHepatopa ['PII (pexumsr [IOJTIYABTO, ABTO);
I‘PL{I JUTATENbHAS omgﬂom{aa pa6ora onHoro JI[' Ha ryaBHbIC MMHbI
, JUTTeNbHas pabota BI' Ha mmHBI Basorenepartopa (pexum PA3-
JEJIbHBII); e
l"PLL_I JIHMTENbHAs nagamegwax pabora aByx JII" Ha riaBHbIE IIHHBI
, AyATenbHas pabora BI' Ha mmHEI BanoreHepatopa (pexxum PA3-
JEJIGHBIN);
i — AnMTenbHas pabota BI' Ha mMHEI BanoreHepatopa ¥ Ha IIaBHbBIE
wuHel [P (pexxum BI); ’
— INUTENbHBIN MPHEM NMUTaHUA ¢ Gepera Ha raBHbIE IIUHBI W [IHHBI
BayioreHeparopa I'PIII;
— JUIUTENTbHBINA IIPUeM NUTaHUs ¢ Gepera TONLKO HA TNIaBHbIe IIHHBI

 T’PII,
2. Onucanne paGorel I'PII

Buibop pesicuma ynpaenenus zenepamopamu

PeXxiM ynpaBNieHMst reHepaTOpamy 3aaeTcss NepeKTovaTeNsMu
«YTIPABJIEHHME» (puc. 10) wis KaXkmoro reHepaTopa Ha COOTBETCT-
BYIOLIEH reHepaTOpHOIT CeKLHu:

«BBIKJI» — mepexmouarens B 1o-
noxeHun «0». YrpaneHue reneparo-
POM OTKIIFOYEHO, YNpPABIECHHE BBIKITIO-
qaTesieM reHepaTopa 3a6JIOKHPOBAHO;

«'PIl» — mepekmoyarens B MOJO-
KeHuM «1». PyuHoe ynpaBsneHue reme-
PaTOPOM M €r0 BBIKJIFOUATENIEM;

«ABT» — nepekmouarens B MOJO-
KEHUM «2». ABTOMaTHYECKOE yrpasiie-
PG 10, Tiepemamiions ‘HUE FeHEPaTOPOM H €ro BHIKITIOYATENEM,

ynpaeHus py4HOe ympaBleHHe BBIKJIFOYATENEM
reHeparopa 3abJI0KHpPOBaHO.

AbtomariyeckoMy pexumy T'PLL cOOTBETCTBYET pexmm, npu KoTo-
POM XOTs GBI OZMH reHepaTop HaXomUTCA B pexaMe «ABTy. 3anpemeno
M3MEHATB PeXUM paboThl FeHEPaTOPHBIX arperaTtoB ¢ ABTOMATHYECKOrO Ha
py4HO# 1 o6patHO («ABT», «'PIL») Ha paboTarommx MalmHax.
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@ynxyuonuposarnue I'PLL ¢ asmomamuyieckom pexcume

ABromaruueckoMmy pexumy I'PILl cooTBETCTBYeT peXHM, NpH KO-
TOpOM XOTA Obl O(UH TeHepaTop HaXomutcs B pexume «ABT». Ecim
TeHEepaTop HAXONUTCS B PEKHME aBTOMATHUECKOTO YNpaBlieHus, Heoo-
XOAMMO BHHMATEJHHO OTHOCHTBCA K BMEIIATENILCTBY B MPOLIECC yIpaB-
NleHusl, TIOCKOMBbKY 3TO MOYKET IPHBECTH K HEIITATHBIM H aBapUHHBIM
cHTyauusm, k Berxony armapatypsl [PIL u [T u3 cTpos.

OcrogHble pexcumsl AGMOMAMU4eCKo20 ynpasieHua

TIpu paccMOTPEHHH ABTOMATHUECKHX PEXMMOB HEOOXOIMMO H3y-
unTh yuebHoe mocobue [2]. . :

OCHOBHBIM PEKUMOM aBTOMAaTHYECKOTO YIIPABNEHHA ABJIACTCA pe-
’KMM, TIPA KOTOPOM CEKIMOHHBIH BBIKIIOYATENb BKIIIOYEH, BCE reHepa-
TOPB! HAXOJATCA B PeKUME «ABT», 0OIMH U3 HUX SBJIAETCA OCHOBHBIM, a
JIpYToii pe3epBHbIM (COrmacHo HacTpoiikam B PMS).

[Ipu AOCTHXeHWH Harpy3ku ocHosHoro [II', pasHo# 70% or ero
HOMHMHAILHOM MOIIHOCTH WM Gosee, B TedeHne He MeHee 10 cekyHa no
koMmanze ot PMS 6Gyner 3amyuies pesepBHbii /I, 3aTeM CHHXPOHH3H-
pOBaH M BKIHOYEH Ha riaBHbie cGopubie muHbl IPIIL TMocne BrmOYE-
HUS HArpy3Ka paBHOMEpHO pacmpenensiercs Mexay asyms I’ u eg aB-
TOMaTHYECKOE pacrpe/eneHne Mpou3BOAUTCS TOCTOAHHO.

Korza octoBHo#l JII' paGoraet Ha cGopHble wunbl [P1L, a peseps-
upiit JIT' OCTaHOBNEH, TO NPH TONydeHuH OT ocHosHoro JII" npeaymnpe-
JNTENPHOrO CHIHAjJa O HEKPUTHYHON HEMCTIPABHOCTH N0 KOMaHIE OT
PMS 6yzer 3anmymen pesepssbiii JIT'. 3atem atot JI' CHHXpOHU3UpPYET-
¢ M BKIIOYaeTcs Ha rnasHsle cOopubie muHpl [P, [Tocie BrmoyeHus
Harpyska Gyzer nnaBHO nepese/ieHa Ha pesepsHbli I, mociie 4ero oc-
HosHoii JI[' OTKMIOYAETCs OT UIMH U OcTaHaBnuBaetcs. locie ocTaHoB-
ki ocHosHo# JIIT GyHeT CUNTATHCS HEroTOBBIM K 3amycky A0 TeX MOp,
T10Ka ero 0600IIeHHBIH IPEAYIPeIUTENbHbIH CUIHAN He CHUMETCS.

HeKpuTHYHAs HEHCNPABHOCTH — HEUCIPaBHOCTh, HE Tpebyromas
HemeieHHOM octaHoBkH [T

HeucnpaBHOCTb MOMKET MMHTHPOBATBCS NPH TOMOLIM MOTEHLHMO-
MetpoB (puc. 11) u kHomok (puc. 12) ¢ FeHepaTOPHOI CeKLMH JIA Kax-
noro reseparopa. Korma ocrosuoit JII' paGotaer Ha cOOpHBIE IIMHBI
['PLL], To npu nonyYeHHH OT ocHoBHoro JiI" curHana o KPUTHYHOH He-
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WCTIPaBHOCTH (HATPHMEp, ¢ MOMOMIBIO TPUGOBHAHON KHOMKH apapuii-
HOH OCTAaHOBKH) GyIeT HeMEeHNEeHHO OTKIIOYEH ero aBTOMATHYECKi
BBIKITIOUATEIb U BbIaHA KOMaHAA Ha OCTaHOBKY. Eciu pesepprpii JII°
OCTAHOBJIEH U TOTOB K 3alycKy, TO OyJeT BblIaHa KOMAHAA Ha ero 3a-
TyCK, ¥ nociie 3amycka pesepsHoro JI" ero BEIKIHOYATENs GyIeT BKITO-
4eH. Eciiu B MOMEHT aBapuiiHOM OCTAaHOBKM OCHOBHOTO AT pesepeHsIi
AT paGotan B mapamiens ¢ OCHOBHBIM, TO pesepsHblif I ocraercs B
pa6ote. OcHoBHOl JII" CYUMTAETCH HEFOTOBBIM K 3amycKy Q0 Tex rop,
TI0Ka €r0 CHI'HANl HEUCTIPAaBHOCTH HE CHUMETCH.

Puc. 11. TlorerumoMeTpsr umuTarmu aBapuif

Koraa ocmosnoit JII" pa6o-
TaeT Ha c6opHble muHsl TPII, a
pesepHblif JII" ocTaHOBNEH, TO
MPH OTKIIOYEHHH BBIKIFOUATENs
OCHOBHOTO JII" TOKOM KOpOTKOToO
3aMbIKaHHsl, 3aMycK Pe3epBHOro
AL ne Oyser mpousseneH (3a-
IIMTA OT BKIIOYEHMS HA KOPOT-
Koe 3amblkanue). [Ipu atom oc-
HoBHOl JII" ocraercs sanmymien-
HeM. TTocne KBUTHpPOBaHus aBa-
PUHHBIX CUrHANOB (Ha aBTOMa-
THYECKOM BBIKJIFOYATEIe U yCT-

Puc. 12. Knonku nmurawn asapni POHCTBE 3alMThI reHepatopa),

) ecnu ocHoBHOM I nponomkaer
paGorats — Gyner mpou3BeeHO BKITIOYEGHHE ero Ha COOpHBIE IHUHbL.
Ecnu ocHoBHoM JII” ocTaHOBNEH M rOTOB K 3amycKy, To oH Oyner 3amy-
WIEH U BKIIOYEH Ha COOpHbIE MWWHEL. ECIN OCHOBHOM AT" k 3amycky He
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TOTOB, TO OyJET NMPOM3BENEH 3alyCK H BKIIFOYEHHE HAa COOpHBIE LIMHBI
pesepsHoro [T :

Ecnu ocHoBHOl u pesepsHsbii [T paGoTaloT mapauieibHO W MOLI-
HOCTE 000ouX cocTaBUT MeHee 20% Ha Kaxapiii [II' B TedeHHe He MeHee
45 cexyHn, TO Harpy3ska ¢ pesepsHoro J[I' Gyzer IUIaBHO [iepeBeneHa Ha
OCHOBHOI, 1oce yero pesepsubii JII OyneT OTKIOUYEH B OCTAHOBJIEH.

Ilpu nomyueHuu 06OOLIEHHOrO mHpexy-
NpPeJUTENbHOr0 CUrHaja oT Moboro u3 ma-
pannensbno paboraromux I, HEMCHpaBHBL
JI" Oyzner miaBHO pa3rpykeH, OTKIIOYEH OT
rNaBHBIX COOPHBIX IMH U OCTAHOBIEH U Gy-
JIET CYMTATHCSA HErOTOBBIM K 3aIyCKy 10 TeX
nop, moka oCoOLIeHHbIH NpeaynpeauTeb-
HBI CHrH&I HE CHMMeTcs. B cimyyae ‘mony-
yenns curHana «ABAPUMHASL OCTA-
HOBKA» (puc. 13) ot onHoro u3 paGorao-
mux B napamnens AT, ator A" Oyner He-
MEJUIEHHO OTK/IOYEH OT MIaBHBIX COOPHBIX
LWIKMH U OCTaHOB/EH. [Ipu BKIIOYEHHH Bajo-
rerepatopa (BI') He npeaycMoOTpeHo AnMMTeNbHOM NMapaienbHoM pao-
Thl W pacnpeneneHus Harpy3ku mexay I u BI'. Tlocne aBromatmue-
CKOIl CHMHXPOHM3alM{ OCYLIECTBIAETCA TOJILKO ILUIABHBIN NepeBOx Ha-
rpy3ku ¢ A" Ha BI" u o6patHoO.

Puc. 13. Knonka aBapuiinoii
OCTAHOBKH

Apyeue pexcumol agmomamuueckozo ynpagnenus I'PL

B pexume, koraa o6a JII" ABNAOTCS OCHOBHBIMM, U €CJIM Ha [JiaB-
Hble cbopHble wuHbl [PLI He paGoTaer BanoreHepatop, oHu OyayT pa-
6orate B mapamienb, JaxKe NPU IIUTETbHOM CHWXKEHHH HArpy3kH Ha
kaxaeiii I Mmenee yem Ha 20%. [Ipu aToM OyZaeT NMpoOU3BOAWTECA aB-
TOMaTHYeckoe pacripeneneHue Harpyskd mexay JI. Ilpu nonydeHnu
or xakoro-nu6o JI[' curHana o0 HEMCNPAaBHOCTH WIIM curHama «ABA-
PUMHAS OCTAHOBKA» (cM. puc. 13), Hencnpassiii JII” Gyzer oT-
KJIFOUEH, pasrpyeH M ocTaHoBJIeH. [1ocae CHATHA BCEX CUTHAJIOB O He-
MCMPAaBHOCTH, OcTaHoBiieHHbIH ' Oyzer BHOBb 3amyLieH, CHHXPOHH-
3UPOBaH C WIMHAMK U BBEZEH B PaGOTy. N

B pexume, korzaa oba /II" sBnsroTCs pe3epBHBIMH, €CIU Ha INaBHbIe
cOopueie mmHbl ['PLL He pabotaer BI', ogun u3 I Gyzner nocTosHHO
paborats Ha rnasHble cOopHbie wMHBI ['PIL. TIpn pocte u ynepxxanuu
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Harpy3k#l Ha pa6orarommit II" 90% u Gosee B TeueHue He MeHee 45
cekyHz, Oyzer samymen Apyroi JII, CHHXpOHM3MPOBAH M BKIIOYEH Ha
riaBHble cGopHbie munel [PIH. IMocne BkimoueHus Gyaer Mpom3Bo-
AUTBCA aBTOMATHYECKOE pacrpedeneHue Harpysku mexay JI. Tlpu
CHIDKEHWH Harpysku 10 20% u MeHee Ha kaxaeii JII B Teuenue He Me-
Hee 45 cexynn, [[['] Gyzmer pasrpyxkeH, OTKIOYEH OT MIaBHBIX cOOpHBIX
IIMH ¥ OCTaHOBJIEH.

Ipu nonyuenuy ot kakoro-mi6o JII" cureana o HeHCIIPaBHOCTH AN
curHaa «ABAPUMHAS OCTAHOBKA» Heucnpasuelii JI' Gyzmer
OTKITIOYEH, PasTpyeH U OCTAHOBJIEH.

Cpeocmea umumayuu na I'PLI]

Bsuny kpaiineii TexHnuecKolf CIIOKHOCTH, HEKOTOpbIE rapamMerTpsl B

MOJENHUPYEMO# 3JIEKTPOCTAHIINM BMECTO PeaslbHBIX 3aMEHEHbI Ha NMH-

“TUpyemsie. [l N3MEHEHHs 3HaUeHHIf 3THX MapameTpoB MperycMOoTpe-
HBI COOTBETCTBYIOIHE OPTaHb! YIIPABICHHUS.

TlpuBozHEle BUraTE | TeHEPATOPOB HMUTHPYIOTCA ACHHXPOHHBIMH
TpeX(hasHBIMH IBHTATENAMH, NOMYYAIOLMMH MTATaHHE OT Mpeobpa3oBa-
Tenelt gactorst (TTH).

CHrHANBI HEMCTIPABHOCTH OT AATYMKOB HM3KOTO YPOBHS MAcia, 10-
BBIUCHHON TeMIIepaTypsl BOMBI M MPEBBIMIEHHS KPUTHYECKOH YacTOThI
BpAILICHHS], HABEINEHHBIX HA MPUBOHbIE JIBUIATE/H I€HEPaTOPOB, MMH-
TUPYIOTCA KHOTIKamu (cM. puc. 12). MenpaBHOCTh 9THX Lerneil Henpe-
PBIBHO KOHTPONMPYETCs 6/I0KaMH YITpaBJIeHUs FeHePaTOPOB.

CpaGaTsiBaHHE YCTPOKCTB 3aIUTEI OT TOKOB KOPOTKOTO 3aMBIKAHHS
¥ ¢ depeHImaTbHON 3aIIUTE TEHEPATOpa TAKKE HMUTHPYETCS KHOII-
Kamu [6, 8]. *

Cpeocmea Kommyrukayuu

Bce 6noku ynipasienns PPM cBsizanbl Mexy coGoii obumei musoit
¢ nnrepdeticom CAN. 310 HEOOXOAMMO JUTS COTIACOBAHHOTO COBMECT-
HOTrO (YHKIMOHHPOBAHUS BCEX yCTPOCTB aBroMaTHky B I'PILL,

Hononuutensto Bee Gnoku asromatvku B TPII[-um AP umeror
BCTpOeHHbIH uHTepdeiic RS-485 ModBUS-RTU. Bee 610kH apTOMATH-
KH 06BbeIMHERE! 110 3ToMy HHTepdelicy B 0buryto nmHy. BosmoxHo moj-
KIFOYenwe k 71oii mmHe B APLL[ k NEepCOHATTBHOMY KOMITBIOTEPY T IPO-
MBIIINIEHHOMY KOHTpOJLIEpY 1o uHTepdeiicy RS-485 ModBUS-RTU. Jns

16

—

MOAKIOUSHHS K I1EPCOBAILHOMY KOMITBIOTEPY HEOOXOAMMO HAIMYME B
KOMTIBIOTEpE nocnezoBarensHoro COM-nopra ¢ unTepdeiicom RS-232
umi RS-485. Tlpu Hanuuuy B IEPCOHATBEHOM KOMIBIOTEpE HHTEpdeli-
ca RS-232 neobxoaum BHemHHMHA HHTepdelcHbili npeoGpasosatess
RS-232/485. Ilpn Hami4uy B NIEPCOHATBHOM KOMIIbIOTEpE MHTepelica
RS-485 BosmoxHo npamoe nomkmoderne (6e3 nuTepdericHoro npeo6-
pazosareiq) K muHe JaHHBX ModBUS-RTU.

Hs oToGpaeHus NapaMeTpoB H CTPYKTYPBI JEKTPOCTAHLIMH He-
o6xomumo nporpammuoe obecnieuenne DEIF A/S ana ycrpoifcTs Tuna
Multi-line2 PPU u PPM. :

Bo3MosxeH u npsamoii 06MeH JaHHBIMH C YCTPOMCTBAMH aBTOMATHKH
I'PILI u APII] npu nomoin moGoro NporpaMMHOr0 oGecriedeHys, nosi-
nepxusatoirero nporoxon ModBUS-RTU B.pesxime MASTER — Hanpu-
mep ModBUS-cosmecTumslit OPC-cepaep, smysistop ModBUS u 1.4

[TapameTps! koMMyRUKaLmy (aipeca ycTpoiicTs Ha munre ModBUS,
CKOPOCTH 06MEHa JaHHBIMH, Y€THOCTb 1 NPOYHE MApaMeTphl CBA3H) 3a-
narores B yerpoiicteax PPU u PPM.

JlaGopaTopHasi pa6oTra Ne 3
ABapuifHblii pacnipeaeHTebHBIN MHT -

Llens: usydenue ycTpolicTBa aBapuiiHOro pacrpee/UTeIbHOrO LT,
1. Onucanue aBapuiiHoro pacnpefenTeabHOrO MHTA

Apapuitapili pacnipenenutensHsiii wut (APIL) cocTout M3 ogHOI
CeKLUH aBapHifHOro Ausenb-reseparopa. O6wait Bua apapuiiHoro pac-
NpefenuTeNbHOrO MKTa NoKa3aH Ha puc. 14.

Du3suuecKan mooenb 2eHePamopHOzo azpezama

ApapuiiHas snekTpocTanuus Mogenupyemoit 93C coCTOHT U3 of-
HOT'0 aBapHiiHOTO /IU3eJb-reHepaToOpPHOro arperara MoImHocTso 0,4 kBT
(puc. 15). Asapuiiibiii nusens-reneparop (AJII) uMutipyetcs pusude-
CKOM MOZEJIbIO, KOTOpasi BKIIOYAeT B ce0st Tpex(asHbiii CHHXPOHHEIH
rerepatop 3x400 B, 50 I'u, 0,4 kBT, npuBOAKMMBI BO BpameHHe Tpex-
(a3zHbIM aCHHXPOHHBIM IEKTPOJABUraTENEM IEPEMERHOTO TOKA.
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Puc. 15. ®usnyeckan MOZIENb aBapHIfHOrO An3e/b-reHepaTopa
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Ha puc. 16 nokasana 3sexTpryeckas NPUHLUMNHATLHAS CXEMA aBa-
PUIHOIO PacnpenenvTeIbHOrO LIUTa.
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ABAPHISHIR IHIEML MEHEPATOP

Puc. 16. Cxema anexTprueckas NpHHUMITMAILHAL
Bnox ynpaenenus zenepamopom muna PPU

B APIL ycranosnen 6nok ympaBieHus reweparopom Tuma PPU,
NpeCTaB/sIOHA co00 MHKPOIIPOLECCOPHBII GIOK, coaepKamuii Bee
HEOOXOAMMbIEe (PYHKLUH YTpaBieHHus CUHXPOHHBIM reHepaTopoM. Bok
PPU (cM. puc. 3) BRINOJIHAET CHHXPOHH3ALMIO CHCTEMBI, ¥ 00ecreynBa-
er Bce (QYHKUMM KOHTPOIS M 3alluThl reHeparopa. Koutpommep PPU
ynpasiser Boikioyarenem AJI" v mMeeT naHenb oneparopa, yCTaHOB-
NeHHylo Ha nnieBod cropone APL (puc. 17), Ha koTopoit oToGpaska-
1oTes napametpel AJIT.

B cocrase 6noka PPU umeloTcs Bce HEOGXOAMMbIE 31€KTPOHHbIC
YCTPOHACTBA JUIS U3MEPEHMsA 3MEKTPHYECKHX MapameTpoB 3-(hasHbIX
CHUCTEM C MpPE/CTABJIEHUEM DE3Y/IbTATOB W3MEPEHHMI 1 aBapuifHbIX CHT-
HanoB Ha skpaHe LCD-gucnnes. [TporpaMmupoBanse ocymecTsisercs
C TIOMOIIBI0 KOMIOBIOTEPHOTO MEHXO (C BO3MOXKHOCTBIO 3alIMTHI [apo-
JieM), BBIBOAMMOrO Ha Aycrueif Goka, WM 4epes mnecineaoBaTenbHbIi
nopr RS232 or kommsiotepa. [IpuHUANMATEHAS cXeMa MOAKTIOYEHHS
6noka PPU nokasana Ha puc. 18.
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Prc. 18. Tipunumnuansras cxema noaxmoyenns 6noka PPU

[Tpeo6Gpa3oBaTesnb 4YaCTOTHI

JIns nvTaHusA 1 yOpaBJieHMs NPUBOIHBIM dJleKTpoasurateneM AT
B APIIl ycraHoBneH mnpeofpa3oBarenb YacTOTHl MEPEMEHHOrO TOKa
(puc. 19). Ha stor mpeoGpasoBaTenb IOCTYMAOT KOMaHAB! OT GJIOKa
PPU (xomannp! «ITYCK» u «CTOII») # OT 3/eKTPOHHBIX TTOTEHLIMOMET-
poB 3amanus 9actots! (komanael «HACTOTA BOJIBILE» 1 «<4YACTOTA
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MEHBIIE»). B aBromaTitieckoM pexuMe ynpasiesus ¢ 6noka PPU Ha
3MeKTPOHHbIE TMOTEHLUMOMETPBI 3a/laHisl YacTOThI IH3elb-reHepaTopa Mo-
crynaror komanibl < JACTOTA BOJIBILE» u «<4ACTOTA MEHBIIIE».

Puc. 19. IpeoGpasosaress 4acTorsi

Jins mporpaMMHpoBaHus TPeoGpa3oBaTelsi U HAMKCAHUS YIIPABJIHO-
IHX MPOrpaMM MOKET HCMOJB30BATHCA NAKeT MPOrpaMMHOTo obecriede-
HUSA 1S IEPCOHABLHOIO Komnbrotepa nox OS WINDOWS [4].

Pene xoHTpons HampsaKeHHus

B APIL[ B aBTOMAaTH4YeCKOM pekuMe BELETCS HeNpepbiBHBIA KOH-
TPOJIb HanpsuKeHUsi Ha BBoJe nuranud or ['PI] npu nomoum pesne kou-
TpoJs Hanpsokenus (puc. 20).

3amuTHBIE  penie  HanpsKeHUs
RMV-112D Bxomiar B cocTaB cepuu
pene DEIF, npenHasHaueHHBIX s
3aLUMTBI M YTIPABJICHUs TeHePaTOpaMH,
H MOTYT NPUMEHATbLCS KaK Ha cyxax,
TaK ¥ B kayecTBe OGeperoBoro odopy-
JOBaHMUA.

Pene umeroT onoOpeHHe rIaBHBIX
KnaccupukaunoHHbIX ob1ecTs. Pene
Hanps)K€HUss MOTYT NPUMEHATHCS

Puc. 20. Pesie KOHTPONIS HANPSKEHHs
JUISL 3QLUThI T€HEPaTOPOB, MOTOPOB U RMV-112D
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TpaHc(OpMaTOpOB MpH KomebaHuu HampsokeHUs B CHcTeMe. Pene orcie-
XKUBAeT HaNPsHKeHWE Ha BeeX TpeX (hazax, oOHapykuBas MOBBINIEHHE H
TNoHIDKEeHUe HanpsokeHus. C nmomomisio uHmmkaropa LED mpowssomur
YKa3aHHe aBapHifHON CHTyaluH; yKa3aHUe aKTHBHPOBAHHOTO Pelle.

Pernie mpousBomuT w3MepeHus: HaUpPsKGHHS Ha BCEX Tpex (hasax,
obecnieunBas RMS H3Mepenne CHHYCOMAIBHOTO HAmpsykeHHs. Ecnn
HanpsKeHHe NajaeT HUXE NOMYyCTHMOrO KPHTHYECKOTO 3HAYEHMs WM
NPEBOCXOAUT BEPXHEE KPUTHYECKOE 3HAYEHHE, TO OyNeT aKTHBHPOBAH
COOTBETCTBYIOLIMI BBIXOAHON CHIHaN (MHHUMANbHOE/MaKCHMAIBHOE
HanpskeHue coctapisier U< + U>).

Ipu 0GHapy>keHHH BEICOKOTO BXOXHOTO HANPSUKEHHS H B CIydae, ecin
3TO HaNPsDKEHHE MPEBOCXOIUT BEPXHEe KPUTHYECKOE 3HAYEHHE, AKTHBH-
pyeTcs BEIXOZHOM CHrHai (MakcuMmasibHoe Hanpsokerue U> and U>).

Ilpn o6HapyXeHHH HH3KOTO BXOZHOTO HANPSKEHUS U B CIyHae, ec-
JIA 3TO HaNpsOHKEHME NMafaeT HUKE KPUTHYECKOTO 3HAYEHHS, aKTHBUpY-
" €TCsl BEIXOJHOI curHaN (MHHHMaITbHOE Hanpskenne U < and U<).

Kputiyeckoe 3HaueHUe yKa3pIBAeTCs C IIOMOLIBIO TIOTEHIHOMETPOB
Ha nepeaHel naHeny perne.

[Ipu mpeBsIIEHNH yKa3aHHOTO 3HaueHUs GyleT BKITIOUEH COOTBET-
CTBYIOLIMH TaiimMep, KOTopblif Gyner paboTaTh B TeueHue BCero asapuii-
HOro nepuoja. 3anepkka He 3aBUCHT OT TOTO, HACKOJIBKO TIPEBBILIEHO
KPUTHYECKOe 3HaueHHe. Eciiu XapakTepuCTHKA BEPHETCS K HOPMabHO-
My 3HAQUYEHUWIO, TO Ha TaliMepe YCTAHABIUBAETCS MCXONHOE 3HAYEHME.
TMocne ucTeyeHns BpeMEHHOro NMepHOA, YCTAHOBJIEHHOTO Ha TaliMepe,
KOHTAaKT H BCTPOEHHAs CXeMa TMCTepe3yca aKTHBHPYHOTCS, a COOTBET-
CTBYIOIIKH KpacHbIf nHauKaTop LED Bxmouaercs.

B pene npumensercs perynupyemsiii ructepesuc (06mmit s 060-
HX KOHTAakKTOB), T.e. pa3uuua B 1,10% ot 3navenns Un Mexy nojgayvei
HANpPSKEHUA Ha peNie ¥ OTKIIOYeHHeM HanpspkeHHs. Eciu apapuiiHoe
HaNpsOKEHHe PaBHO MIIM MEHbIIe MNpPEeABAPUTENBHO YCTAHOBJICHHOTO
3Ha4YeHHs THCTEePe3uca, TO pefe OyeT NeakTHBUPOBAHO.

Pere obecrieunBaet mofady BHIXOAHBIX CHTHATOB ABYX BHI0B: U< —
MUHUMAIBHBIH KOHTakT, U> — MakcHManbHbI KOHTaKkT. KOHTAKTEI MO-
TyT GBITh B HOPME ITO]1 HaNPSDKEHHEM WITH §e3 HanpsKeHHAL.

KoHTakT (B HOpMe Ge3 HanpsyKeHHs) peKOMEHIYETCs MPH YCTAHOB-
Ke B Ka4iecTBE CyIOBOro 00OpYHOBaHHSA, HCIONB3YEMOTO JUIs peryJiy-
POBKH U ynpasiienus. B ciydae nmepeGoes B nogade BCOMOTATENBHOTO
TMUTAHUS KOHTAKThl He GyAyT aKTHBHpOBaHbL Pene cHaGkeHO cXeMoif
KOHTPOJIS 32 BKJIFOYEHHWEM THTaHHUA C ITepHonoM BpemeHu 200 ms, uTo
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obecrieqnBaeT KOPPeKTHOE (PYHKLMOHUPOBAHHE peNe MPH TONKITI0Ye-
HUH BCIIOMOTraTeTbHOTO HaNPSHKEHHS.

Pere, kpome Toro, ocHaleHo 3eneHbM uHmukatopom LED "POWER"
JUL# TIOKA3aHUsA, YTO MUTaHME BKTOYeHO. Llenb yrpasneHus nokasaHa
Ha puc. 21.

Bce anemenTs! ynpasneHus (3a HCKIIOYEHHEM KOMaH){ aBTOMATHYe-
CKOT'O BBIKJTFOYATENSA) BEINOJIHEHBI IS HANPSKEHHS MOCTOSHHOIO TOKa
24 B. Cunosas iienb KOHTPOJIS HaNpshkeHus u300paxeHa Ha puc. 22.

HsmepurenbHsie mpubopet

Ha APII npeaycMoTpeHE! CTpenodHble H3MePUTENbHbe MPUOOPHI
JUTs KOHTPOJIA BCeX HeOOXOAMMBIX BETNUHH. )

CuntoBsle MOTYNPOBOAHUKOBEIE YCTPOIfCTBA JOMKHBI GBIT 0GOPY-
JOBaHbl H3MEPUTENIbHBIMH IPUOOPaMH B COOTBETCTBHHM C MX Ha3Haue-
HueM. Ha puc. 23 nokasausl o6LuMi BUA ¥ cXeMa NOAKTIOYEHHUS BOJIBT-
metpa (a), amnepmerpa (6) 1 BatT™meTpa (6).

BHyTpeHHH} W BHEWHUII KaHANBI CBA3U

Kanan mepenaun uH(opMaLmu D0mKeH HENPEpBIBHO CaMOKOHTPO-
JMpPOBATBCA € LENbI0 OOHApYXKEeHHs OTKa30B B HEM CaMoM M cOOeB B
rnepesaye nHpopMauuyu Ha ysnax. IIpi o6GHapyeHUH HEUCTIPaBHOCTH
JIOJKHA CpabaThIBATh CHTHAH3ALIKS.

Ecnn kaHas nepenaun HHGOPMALMK WCTIONb3yeTCs MUTA IBYX U 6o-
nee OTBETCTBEHHBIX (DYHKIMH, OH HOMKEH OBbITh Pe3epBUPOBAHHBIM.,
PesepBrpoBaHHbe KaHATBI TIEPEAAYN JAHHBIX JONKHBI MPOKIAIBIBATE-

s OTAENBLHO H Ha BO3MOXKHO GOJbILEM yIaTeHnH APYT OT Apyra.

IepexmouenHne MeKIY pe3epPBUPOBAHHBIMH KaHaJlaMH He JOIIKHO
BBI3BIBATE HApYyWIEHWH B mepenade MHGOPMAUMH W B HENMPEPHIBHOM
(yHKUMOHHPOBaHHH cHCTeMBL [IpH aBTOMATHYECKOM MepeKTIOYeHIH
JIoJKeH nonaeatses curnan AlIC.,

Jlna obecrievenns HOPMATLHOrO oGMeHa HHdOPMalMeit Mexy pas-
JMYHBIMH CHCTEMaMH JOKHBI MCIIONB30BAThCHA CTAHIAPTHBIE WHTEP-
(eticer. KommbroTepHas cuctema HomkHa GbITh MOCTPOEHA TAKHM obpa-
30M, 4TOGbI B Clly4ae BBIXOJA €€ H3 CTPOsS OOBEKTHI YNPABNCHUs aBTO-
MaTHYeCKH NPUBOIMIINCE B HaWMEHee omacHoe cocTosiHue. Hemcnpas-
HOCTb CHCTEMBI 1 €€ Nepe3arnycK He NOJKHbI PUBOIUTE YNpaBIseMble
TPOLIECCHI B HEOTIPEIEIEHHOE UIIH KPUTHYECKOE COCTOSHHUE.
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Puc. 21. Uens ynpasnenus
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Ha wasax APLLY H3 reseparope
RMV PPU

Puc. 22. CanoBast Lenb KOHTPONA HANPSKEHHS

Ipunmeuanne. KonTakrel, HAXOAAIIMECS B HOPME MO HAPA/KEHUEM, He AKTHBH-
pytotes B Tedenne 200 ms rmocne 1OJICOEIMHEHHS BCOOMOTATEIBHONO HANPSKECHHS.
TTono6reIM 0Gpasom penre cHaOKEHbI CXEMOM KOHTPOIS 32 RBIKIIOYEHHEM TIHTAHHS C
nieproioM Bpemenn 200 ms, uTo obecneunBaeT HaGMOAEHHE N TTOUIepX)aHue yHKIMH
TIY TIPERBIIEHMH YCTAHOBJICHHBIX 3HAveHMit B Tedenwe 200 ms nocie OTKIIOYEHUS

BCIIOMOTATEILHOTO HANPSKCHHA.
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Puc. 23, OGuumii BUJ M CXEMbI TIOAKTIOYEHHS
BonbTMerpa EQ72-x (a); amnepmerpa EQ72-x (6) n Barrmerpa EQ72-x (6)

CucTeMsl yNpaBieHUs, aBapuiHO-NIpeaynpenuTeNIbHOM CUrHaIH3a-
LIMH Y 3aI0UTHI BBITOJHEHBI TAKUM 00pa3oM, YToOb! €JUHUYHEIH OTKA3 B
KOMIBIOTEPHOH CHCTEME HE MOT MOBJIUATH Ha 0ojiee YyeM OAHY M3 yKa-
3aHHBIX (yHKIHIA.

HMcnoneayemsiit B cucreme kaHan CAN npegHasHa4YeH TOMBKO IS
BHYTpeHHel cBa3d. CoeMHeHHe ¢ JPYTMMH CHCTEMaMH CBS3H HE JO-
mycraercs. Eciu TpeGyercs cBA3b ¢ BHEIUHEN CUCTEMOM, HEOGX0AUMO
BBIOPATH JOMOJHHTE/BHYIO NaHeNb YIPABNCHUS CBS3bI0. BHeuHui ka-
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HaJl HEOOXOAUM IS CBA3H C BHEIIHeH CHCTEMOM KOHTPONS U aBapuii-
HOM CHIHAIH3aLMH Wik C KOHTPOJUIEPOM ABUTaTeNs. )

Bce 6noxu aBromatuku B APIL] mMeroT BCTpoeHHbI WHTep(deic
RS-485 ModBUS-RTU. Bce 6510KH aRTOMATHKH OOBEAUHEHBI 110 3TOMY
uHTepdelicy B o6LIYyIO LIHHY.

Bosmoxno noxmoyerue 3ol uHbl B APLL k nepcoHansHOMY KOM-
OBIOTEPY WIH TPOMBILUIEHHOMY KOHTposiepy mo uHrepdeiicy RS-485
ModBUS-RTU. [iis NMOAKTIOYEHUs] K IEPCOHANLHOMY KOMITBIOTEPY
HEOOXOIMMO HaIMUKe B KOMITbIOTEpe mocnenoBarensHoro COM-nopra ¢
uHTepdeiicom RS-232 v RS-485. [Tpy HaM™ MM B YIEPCOHAIBHOM KOM-=
neiotepe HHTepdeiica RS-232 Heobxomum BHemHMH HHTEP(EHCHBIH
npeobpazosarens RS-232/485. Ipu HalMuMK B NEPCOHATBEHOM KOMITBIO-
Tepe uHTepdeiica RS-485 BosmoxkHO mpsimoe (6e3 uHTEepdeiicHOoro mpe-
obpa3zosarens) NoaxIIOYeHHe K mHHe JaHHbiX ModBUS-RTU.

Jlna otobpaxkeHus MapaMeTpoB H CTPYKTYPHI NEKTPOCTAaHIMH He-
obxomiMo nporpammHoe obecrieyernne DEIF A/S nns ycrpoiicts Tuma
multi-line 2 PPU.

Bo3moken 1 npsmoit 06MeH TaHHBIMHU ¢ YCTPOWCTBAMH aBTOMATHKH
APII npu nmomomy a060ro NporpaMMHOTO OGecedeH s, MOATepPKH-
saromero nporokon ModBUS-RTU B pexnme MASTER — nHanpumep
ModBUS-cosmectumeiit OPC-cepsep, amysstop ModBUS u T.4.

ITapamerpsl koMMyHUKaLUMK (aapeca ycTpoicT Ha wiHe ModBUS,
CKOPOCTh OOMEHa JaHHBIMHU, YETHOCTh U MpoUHe MapaMeTphl CBA3M) 3a-
naiores B yerpoiictse PPU.

IMporpamMMupoBanHte OCYECTBASETCA C MOMOILIBIO KOMITBIOTEPHOTO
MEHIO (C BO3MOXKHOCTBIO 3aIIUThl NApOJIEM), BBIBOAUMOrO Ha JHUCILIEH
Gnoxa, nnm depes mocnenoBaTenbHbii mopT RS232 ot kommbioTepa.
TTpu 3TOM HCMONB3yeTCA BCTPOGHHOE CEPBHCHOE MpOrpaMMHoe obeciie-
yenne Multi-line 2 na Gase onepaumonHoii cuctemsl Windows®. Ilo-
MHMO CTaHIAPTHBIX (DYHKIMiIi cepBHCHAas MporpaMma ofecnedynBaer
JIOTIOJIHUTETbHbBIE BO3MOXKHOCTH, HAlIpAMep, BBIBOJ Ha JKpaH Beeil HE0O-
Xomumoit HHpopMaLMK T PUEMOUHON TIPOBEPKH, COXpAaHEHHE U 3a-
rpy3Ka HacTpoeK. a TaKkke OOHOBIEHHE MPOrPaMMHOro obecreyeHus.

2. Pexxumpi paotsi APLY

APIIl obecneuvBaeT cnemyomnue pexuMbl pabOTHl aBapHHHOM
3JIEKTPOCTAH MU

— JUIITENIbHYIO OOMHOUHYI0 paboty AJIT" Ha wmHbl APILL;

— JUTMTEeNbHBIN pueM rmatanusa ¢ I'PII Ha wuaer APLL,
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Buibop pexcuma ynpaenenus API]

PexxuM ympaBneHus 3agaercs nepekmoudarenem «YIIPABJIEHME»
JUIA BCEro LIMTa:

«OTKJI» — ympaBieHHe OTKIOYEHO, YINPABJIECHHE BhIKIFOYATEIEM
reHeparopa 3a0J0KHPOBAHO.

«['PI» — py4HOe ynpaB/ieHHe IeHEPaTOPOM H €ro BBIKIIOYATENIEM,
npoBepka padoTkl aBToMatHky APLLL;

«ABT» — aBTOMaTHYECKOE YIPaBJICHHE T€HEPaTOpOM U €ro BBIK/II0Ya-
TesteM, py4HOE YIpaB/ieHHe BBIKIIOYATEIeM [eHepaTopa 3a610KMPOBAHO.

Pyunoe ynpasinenue AJII’ ¥ ero BeIKIOYATeNeM, NOJACTPOiKa yac-
TOTHI M HAMPsDKEHHUs 3ampemeHsl, ecnu Aaa APIL BoiGpan pexum
ynpasieHus «ABT». BkiroueHne HCTOYHUKOB 3JIEKTPOIHEPrUH Ha K-
HBI 6€3 CHHXPOHU3ALMH JIOMYCKAeTCs TONBKO NMPH 00eCTOUeHHBIX cOop-
HBIX [IHHAX.

Dyuxyuonuposanue APL ¢ asmomamuueckom pedicume

Ecni APLLL HAXOIUTCA B PeXHME ABTOMATHYECKOTO yTIPABACHUS, TO
' pyyYHOE BMEINaTeNbCTBO B YNPaBIEHHE HENOMYCTUMO, TOCKOIBKY 3TO
MOJKET TIPUBECTH K HEIUTATHBIM M aBapUHHBIM CHTYalMsM, K BbIXOAY
annaparypsi APLL| n reseparopa u3 cTpos.

OcHoBHas QyHkuus, BeimosnHsemas APIL, — nonzepxanue dJek-
TponuTanusA Ha cGopHbIx mMHax APLI u nanexHoe cHabkeHHe Jek-
TpO3HEprueil OTBETCTBEHHBIX CYAOBBIX MNOTpeOMTENeH, MOSyyaromux
nutanue ot APLL. .

APIL nonyuaer ocHoHoe muTtanue ot ['PLL u pesepsHoe (B ciyvae -

HCYE3HOBEHMS OCHOBHOrO) — oT A/IT.

B APIL[ B aBTOMaTH4eCKOM PEXHMME BEAETCS HENpepbIBHBIA KOH-
TPOJIb HANpsDKeHUs Ha BBoze nutanus ot ['PL npu momomu pene kon-
TpOJIL HampsykeHusA. [1pd CHUKEHMM WIIM TOJHOM MCYE3HOBEHHM Ha-
npsokerus Ha BBoze ot I'PLL anmapatypa APIL] ofecneunBaer: oTkimo-
yenHe Quaepa npuema nutanua ot ['PILI; Beiiaua koMaHAB! Ha 3aITycK
AJIl"; mpu monyYeHWH OT FeHepaTopa CUTHAla «rOTOB K MpHEMY Ha-
rpy3ku» — BkmoueHne A/l Ha ofecToueHHble muHbl APLL.

[Tocne mepexona Ha mutaHue oT AJII" KOHTPOJb HANpPSYKEHHUS Ha
Beone ot ['PLLI nponomkaercs. IIpu nosBleHHH HANPSXKEHHNS HA BBOAE
ot I'PI1] anmapatypa APII] o6ecneunBaer:
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— BBIIEPXKKY BPEMEeHU — KaK MPaBHIIO, HECKOJIBKO MUHYT C MOMEHTa
NOSIBIIEHUs HANpsKeHus Ha BBoge ot ['PIL; '

— MO HCTEYEHHUH BBINEPXKKH BPEMEHH — OTKIFOUEHHE BBIKIOYATeNs]
AJZIl" u BCcnien 3a 3THM HEMEJIeHHOE BKIIOYEHHE BHIKIIOYATENs BBOAA
or ALl

—ocranoBky AJIT.

ITocne ocranoskn AJII" APIL] BHOBE TOTOB K aBTOMAaTHYECKOMY 3a-
nycky AJI" B cinyyae obecrouuBanus APLLL

JlaGopaTopHuas pabora Ned

M-Vision. CucreMa yaaJJeHHOr0 KOHTPOJIs,
yHpaBjieHHs ¥ ¢00pa JaHHBIX

IJens: usyverne paGoThl CHCTEMBI YAIEHHOTO KOHTPOJIA, YIpaBe-
HUs ¥ c60pa JaHHBIX.

1. O630p npunoxenns cucremsl M-Vision

CucreMa ynajeHHOrO KOHTPOJS, ympaBieHHs M cOOpa HaHHBIX
M-Vision npenHasHaueHa s paboThl ¢ KOHTPOJUIEPAMHU YIPaBIEeHUA
JM3eNb-TeHepaTOPHBIMK arperatamu cepur Multi-line 2 (puc. 24). Cuc-
TeMa MpencTaBigeT codolf mporpaMMHoe obecreuenye, yCTaHaBIBae-
MO€ Ha KOMITBIOTEpE OriepaTopa CyJ0BOi 31eKTpocTanuuu. ITporpamm-
HOe o0ecreyeHne COCTOMT W3 TpeX YacTeil: cpebl pa3paboTKy MPOEKTa,
cepBepa U KiHeHTa M-Vision. YaaneHHbIH nepCcoHANbHBIA KOMIIBIOTEp”
C YCTAaHOBIIEHHBIM NPOrpaMMHBIM Tpoaykrom M-Vision mnosponser

* OCYLIECTBJISITh AWCTAHLIMOHHBIM KOHTPONb M YMpaBieHue Cya0BOH

sekTpocTanumeil. Ha 3KkpaH MOHHTOpA BBIBOAMTCS MHEMOCXEMa JJIeK-
TPOCTAHLMH, HA KOTOPOW H300paXkeHbl AU3eb-reHepaTophl, BaJoreHe-
paTop, aBapuifHbIil Ju3eNb-reHepaTop, Harpy3kH, a Takke BCe aBTOMa-
THYECKHE BBIKIIOUATETN U KOHTPOJIbHO-U3MEPHTENbHBIE TIPHOOPSI, 1e-
MOHCTPHPYIOIIHE MapaMeTpsl pabOTAIOIINX reHepaTOPHBIX arperaros.
Vnpasnss KypcopoM Ha 3KpaHe MOHHTOPA, MOXHO C YNaJeHHOTro
KOMIIBIOTEpA YMNpPABNATh IeHEPaTOPHBIMU arperaTaMd U HX aBTOMATH-
YeCKMMM BBIKIIOYaTesMA. Kpome Toro, MMeeTcsi BO3MOKHOCTS Tpef-
CTaBHUThH Ha KPaHe MOHUTOPA KOHTPOJIMPYEMbIE ITapaMeTphl BCeX pado-
TAOIUX TEHEPATOPOB B BU/IE TAGIHL HIN HEMPEPBIBHO MEHAIOMIMXCS
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Cucrena
Multiine2 wiu Delomatic

Puc. 24. Oprann3auns cssn MeXy nprioxeruaMu M-Vision

rpadukoB (ocuusuiorpamm). [pu monommocm HUMEETCsl BO3MOXK-
HOCTh Yepe3 ajianTep, MOAKMIOYHTE 10 BOCBMH MOHHTOPOB, 33 KOTOPbI-
MM 00yYaromecs: MOryT NpOCNeNUTh, KaK U3MEHAIOTCS MapaMeTphl pa-
604UX ¥ TePeXOMHBIX MPOLECCOB IIPH YIPABASHUM PEeXUMAMU PaboTh
{ Harpy3Koif 3/IeKTpOCTAHIUH.

2. Onucanse OKOH NPUJIOKeHHs cucTembl M-Vision
Oxno «Power Plant»
3T0 OKHO mpeacTaBiIsieT MHPOPMALMIO 00 3NEKTPOCTaHLHU B BUIE
AHMMUPOBAHHBIX rpaUyecKHX 3JIEMEHTOB Ha OJHOJIMHENHON MHeMo-
CXeMe H sBIAeTCs YNOOHBIM TOJIb30BATENbCKUM HHTepdeiicom st

ynpaBJeHns 3eKTpocTanuuei (puc. 25).
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Puc. 25. Oxno «Power Plant»

[uHsl, HaXONAIMECS IO/ HANPIKEHHEM, HHIAHLHPYIOTCA 3€EHBIM
useToM. Pszom ¢ mzoGpaxennsmu 11, T2, BT, A" pacmionokeHnbt
MHIHUKATOPbI COCTOAHUS M 1OTpebnisieMasi HArpy3koif MOIHOCTs. B Jjre-
BOM BEPXHEM yTTy HMEIOTCS KHOMKH BRIGOpa pexuMa paGoThl 3NEKTpo-
CTaHLMH.

[Tepexon 13 moyaBTOMaTHYeCKOrO YNpaBieHus B pexuMbl «BI» u
«PA3JIEJIbHBIW» nponcxomut uepes pexam «ABTOy. CrnipaBa oT HUX
C TOMOILBIO KHOMKH «BBINONHATE) 0CYIECTBISETCS BHIGOP OCHOBHOTO
u pesepBrOro I (1 — 0CHOBHOIH, 2 — pe3epBHBiif).

B 3ToM OKHe u306pakeHbl Takke aHHMUPOBAHHbIE 4acTOTOMEPEI U
BOJILTMeETPBI cexuuu JII' i BI.

Oxna «Diesel Generator 1» u «Diesel Generator 2y

31€ech OCYLIeCTBISETCA yIpaBieHHe Ansens-redepatopamu 1 (A1)
1 2 (JII'2), a Taioke BBIBOANTCS MH(OPMALHS B BHIS AHMMHUPOBAHHBIX
rpaHYECKUX HIEMEHTOB.

Ha puc. 26 nokasano ynpasnenne Ar'l. Kronxamu «ITYCK» u
«CTOIT» COOTBETCTBEHHO 3aryCKaeM N OCTAaHABIHBAEM reHeparop,
kHOMKamu «QG1 BKJI» m «QG1 BbIKJI» — YCTaHaBIMBAEM WJIH CHU-
MaeM reHepaTop ¢ WHH,

CrpaBa 0T KHOTIOK yNpaBneHus H30GpakeHsl HHIUKATOPBI (asHbIX
TOKOB M NWHEHHBIX HanpsbkeHni reneparopa. Han KHOMKaMu yrpasiie-
HUSI HAXOAATCA MHINKATOPBI COCTOSIHHS FeHePaTopa.
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OW3ENL-TEHEPATOP 1
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Puc. 26. Oxno «Diesel Generator 1» -

B BepxHeiil HaCTH OKHA PacrioNIoXKeHbl AHUMHPOBAHHBIC n3obpaxe-
HUSl KHJIOBATTMETPA, KWJIOBApPMETPA KM 4acTOTOMepa, MOKa3biBaloLIHe
napametpst AI'1.

AHANOrHYHO OCYIIECTBILIETCA yIpaBeHne ausenb-reneparopom JII2:
xuonku «[TYCK» u «CTOI» — 3amyck WM OCTRHOBKA reHepaTopa, KHOII-
k1 «QG2 BKJD» n «QG2 BbIKJI» — ycTaHOBKa WM ChEM reHeparopa ¢
LiMH. BBEpXy Tak e pacriooKeHb! H3MEPUTEbHBIE IPHOOPLL.

Okno «Shaft Generatory

B 3TOM OKHe BBIBOXUTCA MH(popMmauus o Banoreseparope (BI) B
BHJle AHUMUPOBAHHBIX rPa(uuEeCKUX EMEHTOB (PHC. 27).

B npaBOM HIDKHEM yrily pacroioXKeHbl HHIHKAaTOPb! (has3HbIX TOKOB
M NUHEeMHBIX HampsDkeHuit B, B 1€BOM — MHIMKATOPbI COCTOAHMA BI'.
B BepxHell 4acTH OKHA PacToJOXEeHbl AHMMHUPOBAHHbBIC u3006pakeHus
KWJIOBAaTTMETPa, KWIOBapMeTpa W 4acTOTOMepa, MOKa3bIBaKOIMe Mapa-
MeTpsi BajioreHepaTopa. YNpaBlieHHe 3allyCKOM H octaHoBKO# BIT
ocymectsisiercs ¢ ['PII} B pyyHOM pexuMe.
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Puc. 27. Ok#o «Shaft Generator»

Okno «Tie Breaker»

OTO OKHO NPEIOCTABMSET BOIMOKHOCTh BKIIOYATH ¥ OTKITIOYATH CeK-
LIMOHHBIN BBIKIIOYATENb ¢ MOMOLIBIO KHOMOK «QS BKJI» u «QS BBIKJI»,
a TaKkKe KOHTPOJIUPOBATh YacTOTY M HANpsUKEHHe Ha WnHaX cekuuit I
u BI" (puc. 28).

2

Puc. 28. Oxnro «Tie Breaker»
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Oxno «EDG»

B 3TOM OkHe BBIBOAMTCS MHGMOpMAUUs O ABAPUNUHOM [OHM3EIIb-
reseparope (AJI') B BHAC aHUMHPOBAHHBIX rPaUUECKHX 3/EMEHTOB
(puc. 29).

oy
\‘8‘“‘5

Puc. 29. Okuo «EDG»

B npaBoM HHKHEM yrily pacrosoxeHbl HHANKATOPb! (Pa3HbIX TOKOB
M nuHelHbIX HanpsokeHuit AL, B J€BOM — MHAMKATOPBI COCTOSHHSA
AJIl'. B BepXy OKHa pacnojioKeHbl aHMMHPOBAHHBIE H300pakeHus KH-
JIOBAaTTMETPa, KHJIOBApMETpa U YaCTOTOMEPa, NOKa3blBaloLIye mapamer-
Pbi aBapHHHOTO AM3e/b-TreHepaTopa.

ITpu ynpaBneHnu ¢ KoMnbloTepa 3amyck ¥ ocradoska A B aBTo-
MAaTH3MPOBAHHOM PEKMME He OCYIIECTRIACTCS.

Oxno «Trending»

B 3TOM OKHE }JiMeeTCs BO3MOXKHOCTD MPEICTABUTh HA 3KpaHe MOHH-
TOpa KOHTPOMHpPYEMBbIE NapaMeTpe! BceX paboTAIOIIUX eHepaTopoB B
BHIE Ta0NML MMM HENPEpPbIBHO MEHSIOUMXCA paduKoB (OCLMILIO-
rpamm) (puc. 30).
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Puc. 30. Oxxo «Trending»

Oxno «System»

B aTom okHe u306pakena cxeMa BHELIHEro U BHYTPEHHEr0 KaHANOB
CBA3U TPEHAXXEPHOTO cTeHza (puc. 31).

Puc. 31. Okro «System»
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Okno «Alarm listy

OKHO NpeACTaBIseTCs THHAMIYECKHM CIUCKOM aBapuii n coObITAH,
efiCTBUTENBHO TMPUCYTCTBYIOIMX B CHCTEME YNpaBleHWA. ABapuu
GTOGpaXAOTCA PA3NUYHBIM LBETOM — B 3aBMCHMOCTH OT MX CTaTyca

MOTYT GBITH [epeaaHEl B AMEKTPOHHYIO 6a3y NaHHBIX.

JlaGopaTtopHas paGora Ne 5

KomnboTepHoe ynpasJjieHHe CyA0BOMH
ABTOMATH3HPOBAHHOIM 1eKTPOHEPreTHYECKOH CHCTEMOl

Leny: npno6pe'remxe HaBBIKOB YINpaBJICHUA 3nempocraﬂuueﬁ B

Pas/MuHbIX PeXUMaX paboTel CyaHa. 7 Mo q
(' 1.OGuwe ceenenns \JVJ* 10y
Na J rl;C v (]
—

JUtA ynpaBienus TpeHaKepHBIM CTEHIOM ¢ KOMIBIOTEpA yCTaHaB-
JMBaeM IepeKmoyaTesb YIpaBleHHs BCeX CeKuuil B MosjoxeHue 2
(ABT.) — cm. puc. 10. ITepexmouatens «MODE» Bcex 31€KTPOHHBIX
MOTEHIMOMETPOB nepeBoauM B nosoxenne «KAUTO» — cm. puc. 8.

Brumouenye ¥ BbIKIIOYEHHE HArpy30K IPOM3BOMMTCA C HOMOLIBIO
nepexmoyareneii (puc. 32) na CVY. ITo 4acoBoii cTpesike NPOUCXOLHT
MrHOBEHHOE BKJIIOYEHHE HArpy3KH, a POTHB 4acOBOH CTPENKH — C 3a-
[POCOM Ha MOAKIIOYEHHE.

Puc. 32. epewmouarenu Harpy3ok
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WMmuTanms aBapuifHBIX CUTYaLuit MOXET OCYIECTBIATLCA MPH Mo-
MOLIHM [IOTEHUMOMETPOB (cM. puc. 11) n kHomok (cM. puc. 12) ¢ reHepa-’
TOPHOMU CEeKLHH U1 KaXIOT0 reHepaTopa.

.B na6opaTopHoii paboTe peann3oBaHbl OCHOBHbIE SKCMTyaTalld-
OHHBIE pPEeXHMBI padOTHI cynHa. [lepen e€ BHIMOJHEHHEM CleayeT
o3HakoMuThCs ¢ IIpaBunamm Poccuiickoro Mopckoro Perucrpa Cy-
npoxoxctsa [1, 9].

B skcrumyaTalMOHHBIX peXuMax paboThl pasiuuHBIE yCTPONCTBa
cyaHa GyAyT WUMHTHPOBATBCS ONMHAKOBBIMH HArpy3KaMH, TaK Kak HX
KOJIMYECTBO OTPAHUYEHO.

2. Pexxnmpl paGoThi CyaHa
Oounounan pasoma T

[Ipexne yem mepeiTH paGoTaTh K CyHOBOM 3/EKTPOCTAHIIMH, He-
00Xx0AuMO OTKMOUUTCH OT Gepera. beperoBoii pekuM ABNISETCS HEHa-
rpy’keHHbIM. [TuTaHue oT Gepera moyy4alOT HEOCHOBHBIE MOTPEGHTe-
JIH, MOIIHOCTh KOTOPBIX HeBenuka. YroOs! nsbexarh nepepsisa B MH-
TaHUH, NpH HEOOXOAMMOCTH, JOMYCKaeTCs KpaTKOBpeMeHHas napan-
JenbHas paboTa kKaxaoro reHeparopa ¢ GeperoM. J{nutensHas napai-
JienbHas paboTa He JOMYCKAeTcs B CBS3W C Pa3sHbIMU TpeGOBaHUAMM
N0 OTKJOHEHHMIO HANpPSHKEHWS M YacTOThl y CYNOBBIX H GEperoBBIX
SNEKTPOCTAHLH.

Ha naunoM TpeHaskepHOM CTEHAE TPH YIPABIEHHH C KOMIBIOTEpA
HeT BO3MOKHOCTH OCYLIECTBHTH CHHXPOHM3ALMIO C Geperom, moaromy
NPUXOOUTCH OTKMOYaTh GeperoBoif aBTomMat BpyuHyk. [locne OTK/IO-
yeHus! muTanus ¢ Gepera (kwonkoii QSC Ha CV) maGoparopHsiii KOM-
TUIEKC NEePEXOIHT B ABTOMATHYECKHH PeskHM.

B pexume TMOJIVABTO ¢ naHenu ympasnerus (cM. puc. 4) Ha
I'PLL xHonkoit «Starty wmi1 ¢ koMmblotepa B ananorosom okse «Diesel
Generator I» (cM. puc. 26) kHonkoit «[Tyck» npoussoautcs 3amyck I
[Tocnie yCTaHOBKHM HOMHHANBHBIX [1aDAMETPOB TEHEPaTop aBTOMAaTHYe-
CKMM BbIKTIOHaTe eM KHOMKOW «CB ON» ¢ naHenw ymnpapreHUs HIH
kHomkoi «QG1 BKI» ¢ KoMMbIOTEpa B Ananorosom okue «Diesel Gen-
erator 1» Gyaer BKITIOYEH Ha IIHHEL

Jlns aBTOMATHYECKOTro 3aIycKa [u3elb-TeHepaTopa NepekmoyaTess
Ha MynbTe YpaBleHUus CTaBUM B TONOKeHHe A6mo3anyck. 3aMbIKaroT-
Csl KOHTAKTEI B €N pejte mycka. [IpoHcXoauT mpokayka MacioM M BO3-
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QyWHbIi 3amyck asurarens. IIpn NOCTHXEHHH BAloM Ou3eNs ompele-
JICHHOI 4aCTOTHI BPaILEHMs, OH NEepexXoauT paboTaTh HA TOIUIMBO, OT-
K/I0YaeTcs 3JeKTPOABUraTeNb NPEANYCKOBOM NPOKAYKH Macja U npe-
KpalaeTcs mo/iaya IyCKOBOrO BO3yXa.

[Mpoucxoaut camopo30yKAeHHE reHepaTopa W NMpPH HOMUHAIBHOM
HanpshkeHHn oH nonkmovaercs Ha I'PII (puc. 33). Tlocne Toro kak
JI'l BcraHeT Ha LIMHBI, TPEHAXEPHBIH CTEH/ NEPEBOMUTCA B PEXKHM
«TOJTYABTOw.
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Puc. 33. Binouenne JII" va wusnt TPIL]

Hapannenvnan paboma JI'

[Mpy BKIKOYEHHMM IM3€Nb-TEHEPATOPOB HA NapajlIeNbHYIO0 padory
BBINOJIHSAIOTCS CJISAYIOLIHE OTepatyH.

B pexume «[IOJIYABTO» ¢ naHenu ynpasnienus (cM. puc. 4) Ha
I'PII] xHomkoM «Start» M ¢ KOMIBIOTEpa B AMAIOroBoM okHe «Diesel
Generator 2» kHonkoii «ITyck» npoussoautes 3amyck JII. [locne ycra-
HOBKH HOMMHAJIbHBIX [1apaMETPOB FeHepaTop aBTOMATHYECKUM BBIKIIHO-
garesieM kHonkoif «CB ON» ¢ nanenu ynpasienus wid kHonkoi «QG1
BKJY C KOMIIbIOTEpa B auanoropom okne «Diesel Generator 2» Oyzer
CHHXPOHHM3UPOBAH M BIJTFOYEH Ha LLIHUHEIL.

B pexume «ABTOp», xorna Harpyska paGorarouiero JIT mocturaer
70% oT ero HOMUHAIBHON MOIIHOCTH MM Oojee, B TeUEHHE HE MEHee
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10 cexynn no komaune or PMS Gyner zamyuieH pesepeHeii I u
BKJIIOYEH Ha rimaBHbie cOopubie mmuel [P [Tocne BKmodeHus Ha-
rpy3Ka aBTOMaTHYECKH pacripefensercs Mexny asyms JII'. Xapakrepu-
CTUKM OCHOBHBIX NapaMeTPOB IIPU MapajUTeNbHON padoTe reHepaTopoB
NOKa3aHbl Ha puC. 34.
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Puc. 34. Ilapannenshas paGota reHepatopos

Korna ocuosnoli [II" paGoraer wa c6opubie munsl ['PIL, a pe-
3epsHbii JIT" 0CTaHOB/EH, TO MpH MOJIyYeHUH oT ocHoBHoro JI" mpe-
AOYTNPEIUTENbHOr0 CUrHala O HEeKPUTHYHOM HEHCMPaBHOCTH MO KO-
manze ot PMS Gyner 3anmymen pesepsrerit JII'. 3atem stot I cln-
XPOHH3UPYETCA W BKJIOYAeTCS Ha riaaBHble cOOpHbie wnHbl [PIL.
Tlocne Bkntouenus Harpyska GyjeT MIaBHO IepeseleHa Ha pe3eps-
uelif [T, mocie gero ocHoBHOM JIIT OTKIIOUAETCH OT UIMH U OCTAHAB-
nuBaerca. [Mocne octanoBkyr ocHOBHOI JII" GyneT cuuTaThes HEroTo-
BBIM K 3alycKy JO TeX [op, Toka ero o6o6uieHHbI peaynpenn-
TENBHBI CHTHAN HE CHIMETCA. :

HekputniHas HeMCNPABHOCTE — 3TO HEUCHIPABHOCTb, He TPedyrolIas -
HeMeuleHHol octaHoBku [T,

HewncnpaBHOCT MOXeT MMHTHPOBATBCSA TIpH MOMOLIM MOTEHLMO-
meTpoB (cM. puc. 11) u kHOMOK (cM. puc. 12) ¢ reHepaTOpHOI CeKUuK
JUISl KaXK0r0 reHeparopa.



Bruouenue 6an0zeHepamopa

PaGoTa OT BAJOTeHEPaTOpa OCYLIECTBIAETCA TOTA, KOTJa OCTagTcs
B OKCITyaTAallW{ 9acTh BCTIOMOraTeNbHBIX MEXaHH3MOB MAalIMHHOTO
OTZeNeHHA W OOLIECYIOBBIX CHCTEM H OTKIIOYAKOTCH nanyOHble MeXa-
Hu3MBI (puc. 35).
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Puc. 35. Pabora oT BaoreHeparopa

B pexume «[TOJIYABTO» nopsjok nepexoa Ha BaloreHepaTop 1
0GpaTHO MPOBOJIAT B CIIEAYIOLLEH MOCIE10BATENBHOCTH:

1. 3anyctuts BI' ¢ MOMOILBIO KHOIKH «PYYHOM MTYCK 'BI'™» Ha
cexuuy BI'.

2. Tlepeiitu B pexkum BT B okue «Power Plant» mporpamMmbt M-Vision.

3. Tlocne BbIXOAA U3 OTKPHITOrO MOpPsi MEPEBECTH 3JIEKTPOCTAHLHUIO
B aBTOMATH4ECKHH PEeXUM.

4. Tlocne Toro kak JI['1 3amyCTHTCS M BCTAHET HA UMHbI, MEPeHTH B
TI0JTyaBTOMATUYECKAT PEXKUM.

5. OcraHoBuTH BI ¢ oMouibio kKHomk# «Py4yHas octaHoska BI».

B pexume «ABTO» mpu nepexolie Ha BajJOreHeparop obparHo
Heo6XonuMo:

1. 3anyctuts BI' ¢ NOMOLIBIO KHOMKH «PYYHOH ITYCK BI'» Ha
ceximH BI'.
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2. Ha jononHWTeNsHOM MaHenu omeparopa (CM. puc. 5) HaxaTh
kuorky BI. ITpomsoiiner aBTOMaTHYecKas CHHXPOHM3ALNA BI ¢ [T,
pacniperiesieHyie Harpy3ok i otkmodenne JiI° oT wun.

3. TTocnie BBIXOJA U3 OTKPBITOrO MOps Ui MEepPeBOa Harpy3Kku Ha
JIT Haxath kKHONKY «KABTO» Ha HOTONHUTENBHON TIaHeN! ynpaBIeHus
(cM. puc. 5).

4. Octarosuts BpyuHyio BI.

Pedxcum pazdeneHHblx ceKyuil

DTOT peXHM MCMOJB3yeTCs, KOrha BO3HMKACT HeOoOXOANMOCTh
gacTh notpebuteneif nutath ot [T, a 4acTh OT BT (puc. 36).
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Puc. 36. Pexxum pasfeneHHbIX ceKumit

B pexnme «[TOJIYABTO»:

1. 3anyctuth BI' ¢ MOMOLIBIO KHOTIKH «PYYHOM TYCK BI'» Ha
cexuun BI'.

2. [MepeiiTu B pexum «PA3JIEJIbHBIM» B okxe «Power Plant» mpo-
rpammsi M-Vision.

3. Jlna nepexofa Ha CYIOBYHO JIEKTPOCTAHIIMIO HeoOXoIMMO Tpo-
W3BECTH Te ke AelCTBUS, 4TO W B TpeabiylieM pexume. TTpousBecTn
aBTOMaTHYeckyto cunxponmsamno [T ¢ BI', a 3areM nepexioyareieM
QS npou3BecTH pa3/ielieHHe Harpy3Kku Ha CeKUNH BI'u IT".
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Jla6opaTtopHasn paGora Ne 1
CocTaB TpeHaKepPHOro KOMILIEKCa

Lens: 03HAKOMUTECA CO CTPYKTYPO# H CHIOBBIM 3NeKTpooGopyo-
BaHHEM TPEHAXXEPHOIO KOMILIEKCa H OpraHAMHU yIpaBJieHHs.

1. OnucanHe TPEeHAXKEPHOr0 KOMIIEKCa

PaccMOTpPHM COCTaBHBIE YaCTH TPEHAKEPHOIO KOMILIEKCA.

1. YeThIpeXCeKIMOHHBI IIABHEIM pacnpenenurenbHeii wut (TPLLD).
Ha ero miieBoif CTOpOHe pacroNOXKeHbl MaHENH YNPaBIEHHSA CHCTEMbI
PPM, pononHuTeNbHAs MaHeNb OMepaTopa, MaHelnh MMHTALMH HEWc-
NpPaBHOCTEMN, PETYNATOPB! YAaCTOTOM BpallleHHs NPHUBOIHOIO ABHIATENs
U BO30YXIEHHA CHHXPOHHOTO IeHepaTopa, NepekifoYaTeNld MOAKIIoYe-
HHs HArpy3KH, KHONKH YIpPaBJeHWs aBTOMATHYECKHM BBIKJIFOYATENIEM
reHeparopa H KOHTPOJIbHO-H3MEPUTENbHBIE TPHGOPBL.

2. Ou3nveckue MOJIeNH reHepaTopHbIX arperatos. [IpusonHoii 1BU-
rateNh reHepaTopa HMHTHPYETCS aCHHXPOHHBIM IBHIATeNleM, KOTOPBIH
MoJtysaeT nuranne Yepes npeodpasosaresns yacToThl pupmsl OMRON.
Boaselictays Ha npeoGpasoBaTenb 4acTOTHI € OMOUIBIO MEpeKToYaTe-
714, YCTAHOBJIEHHOTO Ha FeHEepaTOPHON MaHelH, MOXHO M3MEHSATh 4ac-
TOTY BpAllleHHs FeHepaTopa B INHPOKOM JUANa3oHE.

T'eneparop sABSETCA peabHbIM TpeX(PasHbIM CHHXPOHHBIM [EHEpaTo-
pOM C HE3aBHCHMBIM 3JIEKTPOHHBIM peryistopoM Hanpsskenus (AVR).
Bo3nelicTBys Ha perynsaTop HanmpsKeHHs C MOMOLIBIO MepeKIouaTess,
YCTaHOBJICHHOIO Ha PeHePaTOPHO# MaHEH, MOXKHO M3MEHSTh HalpsHKeHHe
FeHEpaTopa BHH3 H BBEPX OT €r0 HOMUHAJIBHOTO 3HAYSHHU.

Hmurarops! (reHepaTop W TpPHBOJHON ABHUraTeNb) CMOHTHPOBAHE!
Ha 00LIEM OCHOBAHWM ¥ YCTAHOBJIEHbI B HIDKHEN YacTH reHepaTOPHOH
NaHey.

3. Yersipe konTposutepa PPM ¢upmsr DEIF. Ilpeanassauessl mwis
peanmsaury GyHKUMH ynpapieHHs, KOHTPOJA H 3awutst gByX JAT (ausests-
rereparopos), BI™ (Banoreneparopa) u AJII" (aBapuifHOro Au3enb-rexepa-
Topa). [1pu 3TOM MaHenu ynpaplieHHs CHCTEMbI CMOHTHPOBAHBI Ha JiHLie-
BOIf CTOpOHE reHepaTOpHOH naHesH, a WHTepdelicHbIe GIOKN BHYTPH Kask-

JIOM CEKIIUM PAIOM C HFMHTATOPaMH K : obneKron.
4. B cucreme PPM mpeaycmoTpen BOIMOKNOCT OGheuHEHNS
G6JI0KOB B JIOKQTEHYIO Bl '  CeTh € NOMOLILIO CTAHAAPTHO-

ro unTepdeiica, MoITOMY B MCHONBIYETCS  KOMIIBIOTED
BEPXHETO YPOBHS, CHAIAHMMIIN ¢ CHCTEMON YHPANISHIA H/IEKTPOCTAHLH-
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el (ucnomesyercs Modbus-npotokon). Ha kommnbiotepe ycraHoBneH
nakeT nporpaMMHoro obecneuenus M-Vision ¢pupmei DEIF, nocpesnct-
BOM KOTOPOTO MOHO YIpPaBJATh 3/€KTPOCTAHIHEH B aBTOMaTH3HPO-
BaHHOM MJIH aBTOMAaTHYECKOM pexXume paGoTsi, MPOCHeNuTh 32 pabo-
YHM COCTOSHMEM /JU3e/b-TeHEePaTOpOB, BaJlOTeHEPaTOpa M aBapuitHOro
JIM3€/Tb-T€HepaTopa 3/1eKTPOCTaHIAH.

5. Omnocekuuonnsii APLL] (ynpasnenune asapuitasmi JIT). Ha ero jm-
LICBOI CTOPOHE pacloJIOXkKEeHbI NaHENb YNpaBNeHHs KOHTposuiepa PPU,
NaHes b HMUTALMK HEHCIIPABHOCTEH, MEepeKiIioYaTe/ld yIpaBieHHs YacTo-
TOIf BpALIeHHs MPUBOLHOTO JABUTaTelsl H BO30YXKAEHNUS CHHXPOHHOIO Tre-
HEpaTopa, COOTBETCTBEHHO, KHOMKH YNpPABICHMsS aBTOMATHYECKHM BBbI-
KIIOYaTeIeM MFeHEPATOPa H KOHTPOJILHO-U3MEPHTETbHBIE IIPUGOPBL.

2. Onucanue riaBHOrO pacnpele HTebHOrO WHTA

I'naubiii pacnpenemurenbhpii mur (IPL) coctout u3 gerhipex
cexuuii (puc. 1): ABYX CeKumMii QU3eNb-reHepaTOPOB, ONHON CEKIMH Ba-
NoreHepaTopa W OJHOHM CEeKUMH ynpasieHHs. B cekuum ynpasnenus
I'PLL] ycTaHOB/IEH CEKLIMOBHBIH BHIK/MOYaTeNb COOPHBIX wuH [PIL].

Puc. 1. O6umwuit Bua
I'PILL:

a) cexuws Ji'1; 6) cexums w5

JI'2; B) cexima ynpasiie- §

Hud; ) cexups BIY




Du3suueckas mMooenb 2eHEPaAMoPHO20 azpeama

OCHOBHasl 3NIEKTPOCTAHLMA MONEIUPYeMOlf 2NIeKTpOIHepreTHye-
CcKoif crcTeMsl (33C) COCTOMT M3 ABYX AM3eNb-FEHCPATOPHBIX arpera-
TOB MEPeMEeHHOro TpexasHoro Toka MomuocTso no 0,4 kBr (IT'1 u
Al'2) u omxoro BanoreHeparopa MowHocTsio 0,4 kBT (BI'). OcHOBHBIM
Pacnpeie/IUTeNbHbIM YCTPOHCTBOM 3NIEKTPOCTAHIMM SIBJISETCH aBTOMa-
TU3WPOBAHHBIN TNaBHBIA pacnpeaenutenshblii wut (CPLL). Ipemy-
CMOTpeH MpHeM nutanus ¢ 6epera Ha I'PLL] (¢ py4HO# cHHXpOHU3ALM-
eif). Jlu3sernb-reHepaTopsl i BallOT€HEPaTop MMUTHPYIOTCS (GU3HYECKUMI
‘MOZIENAMM, KaK[ast U3 KOTOpheIX (puc. 2) BmoyaeT B ce6s TpexdasHbit

Puc. 2. dusnueckas Mosiesb AM3eNb-reHepaTopa

CHHXPOHHBIH reHeparop (3x400 B, 50 I'u, 0,4 kBT), npuomumslii Bo
BpaieHue TpeX(hasHbM aCHHXPOHHBIM 3JIEKTPOJIBHIaTe ieM MepeMeH-
HOT'O TOKa.

Cucmema asmomamuyecxozo ynpaenenusn
cy006oit anekmpocmanyueii muna PMS

B I'PII] BcTpoeHa cucTeMa aBTOMATHYECKOTO YIpaBIEHHs CyNOBOIL
anexrpocraniueit PMS (Power Management System). PMS cocrout u3
ueThipex GokoB ynpasienus Tuna PPU (puc. 3) mpon3sozucrsa GupmMer
DEIF A/S, BCTPOSHHBIX B KaXmyro CeKuuio wmra, Kaxuwit 6rox PPU
YNPaBISeT BBIKIIOYATEISIMM TEHEPATOPOB M CEKUMONHLIM BBIKITIOUATE-
nieM, a Takke HMeeT raHens oneparopa (puce. 4). Iocne s ycranosnena
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Puc. 4. ITanens oneparopa

Ha suueBoif cropone I'PLLl, Ha koTopoii 0TOGpaxaloTcs mapameTpsl
ynpaenseMoro 61okoM BbIKmouaTens u reseparopa. biok PPU, ycra-
HOBJIeHHBbIH B cexkuun 1, sBiseTcs 6a30BbIM, OH CHabXKeH AOMOJIHHU-
TENbHOU MaHesbio onepatopa (AOP) (puc. 5), KoTopas HCMOAb3yeTcs
JUIs 3aIaHKUA PeXKIMA YTIPABIICHHS 3JIeKTPOCTAHLME!.

B cocrase Gnoka PPU umerotcst Bce HEOOXOAUMBIE 3EKTPOHHbIE
YCTPOHCTBA MUl M3MEPEHHS 3NEKTPHUECKHX TNapaMeTpoB 3-(asHbIX
CHUCTEM C MPEIACTABICHHEM PE3YJIbTaTOB U3MEPEHUil H aBapHiiHBIX CHI-
HanoB Ha skpaHe LCD-mucnnes. IporpaMmuposaHie oCyIEeCTBIAETCS
C NMOMOIIBK KOMIBIOTEPHOIO MEHIO, BHIBOAMMOrO Ha AMCIUIEH 6710Ka,
WM Yepes nocnenosaresbHbii nopt RS232 or kommsiotepa. [Tpunum-
nHanbHas cxema noAxiroYeHus 6;1oka PPU nokasasa Ha puc. 6.




Puc. 5. JlononumtensHas naHeab onepaTtopa

Puc. 6. lpunimmnransHas cxema noakmoyenus 6roxa PPU

Ilpeobpazosamens yacmomoi

Jns NUTaHUA W YTIpaBlieHHs TPUBOAHBIMA 3J1€KTPOIABUIATENSIMU Te-
HepaTopoB, B KaXMOMH reHepaTOpHOH CeKLHH YCTaHOBJICHB! Npeospaso-
BaTe/IM YacCTOTHI nepemeHHoro Toka (puc. 7). Ha atu npeobpazosarenu
MIOCTYNAOT 33aak0liie BO3NEHCTBYA OT 3MEKTPOHHBIX MOTEHIHOMETPOB
EP-Q 96. Komanzsr «[TYCK» u «CTOIT» NOCTYNaloT HEnocpeacTBeHHO
oT PPM uM OT KHONOK, YCTAaHOBNEHHBIX HA Jmilenoil naxnemu [PLL.

B aBTOMartM4eckoM pexume yrpasneHus ¢ 610kos PPM Ha 35neKTpoH-
HbI€ TMOTEHIMOMETPHI 3aJaHUsl YaCTOTHI AU3€/b-TeHepaTopoB MOCTyna-
ot komasabl «XJACTOTA BOJIBLUE» u «YACTOTA MEHbBIIE».

Puc. 7. TlpeoGpazoBarens 9acTOTh!

Jlns apToMaTuyeckoro ynpasnenus EP-Q 96 xwmou «MODE» nHyx-
HO nepeBecTH B nojyioxkenue «AUTO. '

YacToTa BaJOreHeparopa ynpapJseTcs aBTOMAaTUYECKH, .331ai0-
MM YCTPONCTBOM UISL YaCTOTHI SBAAETCS 3JIEKTPOHHBIH MOTEHIHO-
metp EP-Q 96.

Pezynamop nanpajcenus

Kaxnpili resepaTop CHaGkeH aBTOMATHYECKHM PEry/ATOPOM Ha-

" npsbkenus. Ha 5TH peryJsTOpsl OCTYMAIOT KOMaHIb! OT 3EKTPOHHBIX

MOTeHLMOMETpoB 3ananus Hanpskenns (EP-Q 96). B aromariieckoM
pexuMe yrpasienns ¢ 6nokos PPM Ha 3/eKTPOHHbIC NOTEHLIMOMETPHI
3aaHus Hanpskenus nocrynawor komanasl «HAIPSKEHHE BOJIb-
LLIE» u «<HATIPSDKEHUE MEHBILE».

Tl aBTomatnueckoro yrpasneraus EP-Q 96 wmod «MODE» Hyx-
HO epeBecTH B nonoxenue «AUTO».

3nekmp0nnb1e nomenuyuomempbsl 4

B T'PIL| ycTaHOBJEHB! 3JEKTPOHHBIE TNOTEHLMOMETPBI (pHC. 8), i
YTpaBJIEHHs PEryIATOPAMH HANpPSKEHUA U Peo0pasoBaTe/IMH YaCTOTBL.




OnexTpoHHBIt  1oTEH-
muoMerp Ttuma EP-Q96
MpeACTaBIsieT coboM Iek-
TPOHHOE YCTPOMCTBO, 3a-
MeHsIomee OOBIMHBIE [10-
BOPOTHBIE TOTEHIHOMETPBI.
OH He COHep)KHUT MONBHX-
HBIX YacTed M Mmo3ToMy He
TpebyeT TeXHHYeckoro ob-
ciyxusanus. EP-Q96 umeer
MapkupoBky CE s mpu-
MEHEHHS B TPaXIaHCKO,
KOMMepUecKoii obnactsax, B
JIErKOH NPOMBIILIEHHOCTH, a

Puc. 8. Dnexrpounsrif norenmmomerp EP-Q96 ~ TaKiKe B IMPOM3BOACTBEHHBIX
TIOMEIIEHUAX.

[otenmomerp EP-Q96 ocymecTsiisier npeobpasoBanue curnaia ot
peneiHbIX BBIXOJO0B marosoro ITH-perynsTtopa B CUrHAN HampsikeHU,
KOTOpBIf 3aTeM MCIOJB3YeTCS IS YNPABNEHHs SJEKTPOHHBIM peryss-
TOpOM cKkOpocTH. Tak Kak MOTeHUHMOMETp SBIsAeTCsS LUPPOBBIM TPUGO-
POM, Ipel(p HANPAKEHUs B MPOLUECCE pacIpeleneHns Harpy3Kn MexLy
AM3ENBHBIMHA N€HEPATOPaMK B PyYHOM PEKUME TIOJIHOCTHIO OTCYTCTBY-
er. B ciiyyae OTKIIOUEHHS M [OCIEAYIOMIEr0 BOCCTAHOBIEHNS Hanps-
KEHUS MUTAHMS MOKA3aHUs MOTEHUMOMETPA aBTOMATHYECKH cOpachiBa-
YOTCSl B UCXOZHYIO TOUKY. CHTHAT OT 3IeKTPOHHOTO MOTEHLMOMETPA Ty H-
THPYETCsl BHYTPEHHUM HOTEHLUHOMETPOM CONpoTuBneHneM 500 Om.
B pesynsTare monydaioTcs MOKa3aHHbIE HUKE BHIXOLHBIE CUTHAJbL.
TNepexmodarens Ha nepeHelf MaHeNH CIYXKHT JUIs BRIGOpa pekima pa-
6OTHI.

Automatic (aBTOMaTHYECKHIT): CKOPOCTh KOHTPOJMPYETCS CHIHAA-
MH, MONABaEMBIMI Yepe3 3JIEKTPOHHBIE KJIIOYM — HApPHUMEp, C TTOMO-
LIBI0 KOHTpOJJIepa au3ensHoro reueparopa ¢upmel DEIF tuna PPU
UM Yepe3 CHHXPOHU3NPYIOLIee pelle.

Manual (py4Ho¥): NOBBIIEHKE U MOHIKEHHE CKOPOCTH MPOU3BO-
ZWTCA C TIOMOIIBIO ABYX KHOIMOK YNpaBJICHHUS Ha MepemHeil naHean ro-
TeHuromMerpa, «INCR.» u «DECR.» cOOTBETCTBEHHO.

CxeMsl MOfauy Ha BXOJ MOCTOSHHOTO HATIPSKEHHS ¢ MMOMOLIBIO MO~
TeHuromerpa Ha 650k PPU nokasansl Ha puc. 9.
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Puc. 9. CxeMbl Moiauu Ha BXOJ1 NNCCTOSHHOTO HANPAKEHHA:
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QObecnevueaemovle 3auiumsl

I'P11] obecrieunBaer:

1) 3alMTy reHepaTopoB: OT Meperpy3kd MO TOKY M MOLIHOCTH; OT
TOKOB KOPOTKOTrO 3aMbIKaHHs; OT 0OpaTHOIf MOLIHOCTH; OT CHMUXEHHs
4aCTOThI; OT CHUKEHHs HaTIPSOKEHWS;

2) ABYXCTYNEHYATOE OTKIIOYEHUE HEOTBETCTBEHHBIX norpe6me nei

TpH Meperpyske:
— ¢unepa nutaHus ¢ Gepera u Gpunepos r10Tpe6uTeJ1eﬁ OT TOKOB KO-

POTKOrO 3aMBIKaHUS H TIeperpy3KH;
— (unepa nutanus ¢ Gepera OT 06pbIBa (askl, CHHKEHNS HApsKe-

HUs 1 0OPaTHOTO YepeoBaHus (as;
— BCIIOMOTaTe/IbHbIX LENel H anmapaTypsl OT TOKOB KOPOTKOTO 3a-

MBIKAHUS H I€PEerpy3Ku.
JlaGoparopuas padora Ne2

ABTOMaTHYECKHI pesKUM PadoThI
[JIABHOT'O pacrpeleuTeJIbHOr0 MHUTA

Lenw: U3YYEHHE yCTpOFICTBa TJIaBHOT'O pacripeaAeuTeIbHOrO HiMTa.

1. Pexxumbt padotnr T'PLL

I'PIL] obecrnieurBaeT crneaymoolue pexuMbl paboThl CyN0BOM 3I€eK-
TPOCTAHLIMK:




— IJWTeNnbHas OquHOYHas pabota oxgHoro /I Ha rnaBHbIE MIWHBI U
umHE! BanoreHeparopa P (pexcumsr TIOJTYABTO, ABTO);
— JUTHTeJIbHAs napauienbHas pabora aByx [I' Ha IJaBHBIE IIHHBI U
wHHE BanjoreHepatopa ['PII (pexumsr [IOJTIYABTO, ABTO);
I‘PL{I JUTATENbHAS omgﬂom{aa pa6ora onHoro JI[' Ha ryaBHbIC MMHbI
, JUTTeNbHas pabota BI' Ha mmHBI Basorenepartopa (pexum PA3-
JEJIbHBII); e
l"PLL_I JIHMTENbHAs nagamegwax pabora aByx JII" Ha riaBHbIE IIHHBI
, AyATenbHas pabora BI' Ha mmHEI BanoreHepatopa (pexxum PA3-
JEJIGHBIN);
i — AnMTenbHas pabota BI' Ha mMHEI BanoreHepatopa ¥ Ha IIaBHbBIE
wuHel [P (pexxum BI); ’
— INUTENbHBIN MPHEM NMUTaHUA ¢ Gepera Ha raBHbIE IIUHBI W [IHHBI
BayioreHeparopa I'PIII;
— JUIUTENTbHBINA IIPUeM NUTaHUs ¢ Gepera TONLKO HA TNIaBHbIe IIHHBI

 T’PII,
2. Onucanne paGorel I'PII

Buibop pesicuma ynpaenenus zenepamopamu

PeXxiM ynpaBNieHMst reHepaTOpamy 3aaeTcss NepeKTovaTeNsMu
«YTIPABJIEHHME» (puc. 10) wis KaXkmoro reHepaTopa Ha COOTBETCT-
BYIOLIEH reHepaTOpHOIT CeKLHu:

«BBIKJI» — mepexmouarens B 1o-
noxeHun «0». YrpaneHue reneparo-
POM OTKIIFOYEHO, YNpPABIECHHE BBIKITIO-
qaTesieM reHepaTopa 3a6JIOKHPOBAHO;

«'PIl» — mepekmoyarens B MOJO-
KeHuM «1». PyuHoe ynpaBsneHue reme-
PaTOPOM M €r0 BBIKJIFOUATENIEM;

«ABT» — nepekmouarens B MOJO-
KEHUM «2». ABTOMaTHYECKOE yrpasiie-
PG 10, Tiepemamiions ‘HUE FeHEPaTOPOM H €ro BHIKITIOYATENEM,

ynpaeHus py4HOe ympaBleHHe BBIKJIFOYATENEM
reHeparopa 3abJI0KHpPOBaHO.

AbtomariyeckoMy pexumy T'PLL cOOTBETCTBYET pexmm, npu KoTo-
POM XOTs GBI OZMH reHepaTop HaXomUTCA B pexaMe «ABTy. 3anpemeno
M3MEHATB PeXUM paboThl FeHEPaTOPHBIX arperaTtoB ¢ ABTOMATHYECKOrO Ha
py4HO# 1 o6patHO («ABT», «'PIL») Ha paboTarommx MalmHax.
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@ynxyuonuposarnue I'PLL ¢ asmomamuyieckom pexcume

ABromaruueckoMmy pexumy I'PILl cooTBETCTBYeT peXHM, NpH KO-
TOpOM XOTA Obl O(UH TeHepaTop HaXomutcs B pexume «ABT». Ecim
TeHEepaTop HAXONUTCS B PEKHME aBTOMATHUECKOTO YNpaBlieHus, Heoo-
XOAMMO BHHMATEJHHO OTHOCHTBCA K BMEIIATENILCTBY B MPOLIECC yIpaB-
NleHusl, TIOCKOMBbKY 3TO MOYKET IPHBECTH K HEIITATHBIM H aBapUHHBIM
cHTyauusm, k Berxony armapatypsl [PIL u [T u3 cTpos.

OcrogHble pexcumsl AGMOMAMU4eCKo20 ynpasieHua

TIpu paccMOTPEHHH ABTOMATHUECKHX PEXMMOB HEOOXOIMMO H3y-
unTh yuebHoe mocobue [2]. . :

OCHOBHBIM PEKUMOM aBTOMAaTHYECKOTO YIIPABNEHHA ABJIACTCA pe-
’KMM, TIPA KOTOPOM CEKIMOHHBIH BBIKIIOYATENb BKIIIOYEH, BCE reHepa-
TOPB! HAXOJATCA B PeKUME «ABT», 0OIMH U3 HUX SBJIAETCA OCHOBHBIM, a
JIpYToii pe3epBHbIM (COrmacHo HacTpoiikam B PMS).

[Ipu AOCTHXeHWH Harpy3ku ocHosHoro [II', pasHo# 70% or ero
HOMHMHAILHOM MOIIHOCTH WM Gosee, B TedeHne He MeHee 10 cekyHa no
koMmanze ot PMS 6Gyner 3amyuies pesepBHbii /I, 3aTeM CHHXPOHH3H-
pOBaH M BKIHOYEH Ha riaBHbie cGopubie muHbl IPIIL TMocne BrmOYE-
HUS HArpy3Ka paBHOMEpHO pacmpenensiercs Mexay asyms I’ u eg aB-
TOMaTHYECKOE pacrpe/eneHne Mpou3BOAUTCS TOCTOAHHO.

Korza octoBHo#l JII' paGoraet Ha cGopHble wunbl [P1L, a peseps-
upiit JIT' OCTaHOBNEH, TO NPH TONydeHuH OT ocHosHoro JII" npeaymnpe-
JNTENPHOrO CHIHAjJa O HEKPUTHYHON HEMCTIPABHOCTH N0 KOMaHIE OT
PMS 6yzer 3anmymen pesepssbiii JIT'. 3atem atot JI' CHHXpOHU3UpPYET-
¢ M BKIIOYaeTcs Ha rnasHsle cOopubie muHpl [P, [Tocie BrmoyeHus
Harpyska Gyzer nnaBHO nepese/ieHa Ha pesepsHbli I, mociie 4ero oc-
HosHoii JI[' OTKMIOYAETCs OT UIMH U OcTaHaBnuBaetcs. locie ocTaHoB-
ki ocHosHo# JIIT GyHeT CUNTATHCS HEroTOBBIM K 3amycky A0 TeX MOp,
T10Ka ero 0600IIeHHBIH IPEAYIPeIUTENbHbIH CUIHAN He CHUMETCS.

HeKpuTHYHAs HEHCNPABHOCTH — HEUCIPaBHOCTh, HE Tpebyromas
HemeieHHOM octaHoBkH [T

HeucnpaBHOCTb MOMKET MMHTHPOBATBCS NPH TOMOLIM MOTEHLHMO-
MetpoB (puc. 11) u kHomok (puc. 12) ¢ FeHepaTOPHOI CeKLMH JIA Kax-
noro reseparopa. Korma ocrosuoit JII' paGotaer Ha cOOpHBIE IIMHBI
['PLL], To npu nonyYeHHH OT ocHoBHoro JiI" curHana o KPUTHYHOH He-
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WCTIPaBHOCTH (HATPHMEp, ¢ MOMOMIBIO TPUGOBHAHON KHOMKH apapuii-
HOH OCTAaHOBKH) GyIeT HeMEeHNEeHHO OTKIIOYEH ero aBTOMATHYECKi
BBIKITIOUATEIb U BbIaHA KOMaHAA Ha OCTaHOBKY. Eciu pesepprpii JII°
OCTAHOBJIEH U TOTOB K 3alycKy, TO OyJeT BblIaHa KOMAHAA Ha ero 3a-
TyCK, ¥ nociie 3amycka pesepsHoro JI" ero BEIKIHOYATENs GyIeT BKITO-
4eH. Eciiu B MOMEHT aBapuiiHOM OCTAaHOBKM OCHOBHOTO AT pesepeHsIi
AT paGotan B mapamiens ¢ OCHOBHBIM, TO pesepsHblif I ocraercs B
pa6ote. OcHoBHOl JII" CYUMTAETCH HEFOTOBBIM K 3amycKy Q0 Tex rop,
TI0Ka €r0 CHI'HANl HEUCTIPAaBHOCTH HE CHUMETCH.

Puc. 11. TlorerumoMeTpsr umuTarmu aBapuif

Koraa ocmosnoit JII" pa6o-
TaeT Ha c6opHble muHsl TPII, a
pesepHblif JII" ocTaHOBNEH, TO
MPH OTKIIOYEHHH BBIKIFOUATENs
OCHOBHOTO JII" TOKOM KOpOTKOToO
3aMbIKaHHsl, 3aMycK Pe3epBHOro
AL ne Oyser mpousseneH (3a-
IIMTA OT BKIIOYEHMS HA KOPOT-
Koe 3amblkanue). [Ipu atom oc-
HoBHOl JII" ocraercs sanmymien-
HeM. TTocne KBUTHpPOBaHus aBa-
PUHHBIX CUrHANOB (Ha aBTOMa-
THYECKOM BBIKJIFOYATEIe U yCT-

Puc. 12. Knonku nmurawn asapni POHCTBE 3alMThI reHepatopa),

) ecnu ocHoBHOM I nponomkaer
paGorats — Gyner mpou3BeeHO BKITIOYEGHHE ero Ha COOpHBIE IHUHbL.
Ecnu ocHoBHoM JII” ocTaHOBNEH M rOTOB K 3amycKy, To oH Oyner 3amy-
WIEH U BKIIOYEH Ha COOpHbIE MWWHEL. ECIN OCHOBHOM AT" k 3amycky He
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TOTOB, TO OyJET NMPOM3BENEH 3alyCK H BKIIFOYEHHE HAa COOpHBIE LIMHBI
pesepsHoro [T :

Ecnu ocHoBHOl u pesepsHsbii [T paGoTaloT mapauieibHO W MOLI-
HOCTE 000ouX cocTaBUT MeHee 20% Ha Kaxapiii [II' B TedeHHe He MeHee
45 cexyHn, TO Harpy3ska ¢ pesepsHoro J[I' Gyzer IUIaBHO [iepeBeneHa Ha
OCHOBHOI, 1oce yero pesepsubii JII OyneT OTKIOUYEH B OCTAHOBJIEH.

Ilpu nomyueHuu 06OOLIEHHOrO mHpexy-
NpPeJUTENbHOr0 CUrHaja oT Moboro u3 ma-
pannensbno paboraromux I, HEMCHpaBHBL
JI" Oyzner miaBHO pa3rpykeH, OTKIIOYEH OT
rNaBHBIX COOPHBIX IMH U OCTAHOBIEH U Gy-
JIET CYMTATHCSA HErOTOBBIM K 3aIyCKy 10 TeX
nop, moka oCoOLIeHHbIH NpeaynpeauTeb-
HBI CHrH&I HE CHMMeTcs. B cimyyae ‘mony-
yenns curHana «ABAPUMHASL OCTA-
HOBKA» (puc. 13) ot onHoro u3 paGorao-
mux B napamnens AT, ator A" Oyner He-
MEJUIEHHO OTK/IOYEH OT MIaBHBIX COOPHBIX
LWIKMH U OCTaHOB/EH. [Ipu BKIIOYEHHH Bajo-
rerepatopa (BI') He npeaycMoOTpeHo AnMMTeNbHOM NMapaienbHoM pao-
Thl W pacnpeneneHus Harpy3ku mexay I u BI'. Tlocne aBromatmue-
CKOIl CHMHXPOHM3alM{ OCYLIECTBIAETCA TOJILKO ILUIABHBIN NepeBOx Ha-
rpy3ku ¢ A" Ha BI" u o6patHoO.

Puc. 13. Knonka aBapuiinoii
OCTAHOBKH

Apyeue pexcumol agmomamuueckozo ynpagnenus I'PL

B pexume, koraa o6a JII" ABNAOTCS OCHOBHBIMM, U €CJIM Ha [JiaB-
Hble cbopHble wuHbl [PLI He paGoTaer BanoreHepatop, oHu OyayT pa-
6orate B mapamienb, JaxKe NPU IIUTETbHOM CHWXKEHHH HArpy3kH Ha
kaxaeiii I Mmenee yem Ha 20%. [Ipu aToM OyZaeT NMpoOU3BOAWTECA aB-
TOMaTHYeckoe pacripeneneHue Harpyskd mexay JI. Ilpu nonydeHnu
or xakoro-nu6o JI[' curHana o0 HEMCNPAaBHOCTH WIIM curHama «ABA-
PUMHAS OCTAHOBKA» (cM. puc. 13), Hencnpassiii JII” Gyzer oT-
KJIFOUEH, pasrpyeH M ocTaHoBJIeH. [1ocae CHATHA BCEX CUTHAJIOB O He-
MCMPAaBHOCTH, OcTaHoBiieHHbIH ' Oyzer BHOBb 3amyLieH, CHHXPOHH-
3UPOBaH C WIMHAMK U BBEZEH B PaGOTy. N

B pexume, korzaa oba /II" sBnsroTCs pe3epBHBIMH, €CIU Ha INaBHbIe
cOopueie mmHbl ['PLL He pabotaer BI', ogun u3 I Gyzner nocTosHHO
paborats Ha rnasHble cOopHbie wMHBI ['PIL. TIpn pocte u ynepxxanuu
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Harpy3k#l Ha pa6orarommit II" 90% u Gosee B TeueHue He MeHee 45
cekyHz, Oyzer samymen Apyroi JII, CHHXpOHM3MPOBAH M BKIIOYEH Ha
riaBHble cGopHbie munel [PIH. IMocne BkimoueHus Gyaer Mpom3Bo-
AUTBCA aBTOMATHYECKOE pacrpedeneHue Harpysku mexay JI. Tlpu
CHIDKEHWH Harpysku 10 20% u MeHee Ha kaxaeii JII B Teuenue He Me-
Hee 45 cexynn, [[['] Gyzmer pasrpyxkeH, OTKIOYEH OT MIaBHBIX cOOpHBIX
IIMH ¥ OCTaHOBJIEH.

Ipu nonyuenuy ot kakoro-mi6o JII" cureana o HeHCIIPaBHOCTH AN
curHaa «ABAPUMHAS OCTAHOBKA» Heucnpasuelii JI' Gyzmer
OTKITIOYEH, PasTpyeH U OCTAHOBJIEH.

Cpeocmea umumayuu na I'PLI]

Bsuny kpaiineii TexHnuecKolf CIIOKHOCTH, HEKOTOpbIE rapamMerTpsl B

MOJENHUPYEMO# 3JIEKTPOCTAHIINM BMECTO PeaslbHBIX 3aMEHEHbI Ha NMH-

“TUpyemsie. [l N3MEHEHHs 3HaUeHHIf 3THX MapameTpoB MperycMOoTpe-
HBI COOTBETCTBYIOIHE OPTaHb! YIIPABICHHUS.

TlpuBozHEle BUraTE | TeHEPATOPOB HMUTHPYIOTCA ACHHXPOHHBIMH
TpeX(hasHBIMH IBHTATENAMH, NOMYYAIOLMMH MTATaHHE OT Mpeobpa3oBa-
Tenelt gactorst (TTH).

CHrHANBI HEMCTIPABHOCTH OT AATYMKOB HM3KOTO YPOBHS MAcia, 10-
BBIUCHHON TeMIIepaTypsl BOMBI M MPEBBIMIEHHS KPUTHYECKOH YacTOThI
BpAILICHHS], HABEINEHHBIX HA MPUBOHbIE JIBUIATE/H I€HEPaTOPOB, MMH-
TUPYIOTCA KHOTIKamu (cM. puc. 12). MenpaBHOCTh 9THX Lerneil Henpe-
PBIBHO KOHTPONMPYETCs 6/I0KaMH YITpaBJIeHUs FeHePaTOPOB.

CpaGaTsiBaHHE YCTPOKCTB 3aIUTEI OT TOKOB KOPOTKOTO 3aMBIKAHHS
¥ ¢ depeHImaTbHON 3aIIUTE TEHEPATOpa TAKKE HMUTHPYETCS KHOII-
Kamu [6, 8]. *

Cpeocmea Kommyrukayuu

Bce 6noku ynipasienns PPM cBsizanbl Mexy coGoii obumei musoit
¢ nnrepdeticom CAN. 310 HEOOXOAMMO JUTS COTIACOBAHHOTO COBMECT-
HOTrO (YHKIMOHHPOBAHUS BCEX yCTPOCTB aBroMaTHky B I'PILL,

Hononuutensto Bee Gnoku asromatvku B TPII[-um AP umeror
BCTpOeHHbIH uHTepdeiic RS-485 ModBUS-RTU. Bee 610kH apTOMATH-
KH 06BbeIMHERE! 110 3ToMy HHTepdelicy B 0buryto nmHy. BosmoxHo moj-
KIFOYenwe k 71oii mmHe B APLL[ k NEepCOHATTBHOMY KOMITBIOTEPY T IPO-
MBIIINIEHHOMY KOHTpOJLIEpY 1o uHTepdeiicy RS-485 ModBUS-RTU. Jns
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MOAKIOUSHHS K I1EPCOBAILHOMY KOMITBIOTEPY HEOOXOAMMO HAIMYME B
KOMTIBIOTEpE nocnezoBarensHoro COM-nopra ¢ unTepdeiicom RS-232
umi RS-485. Tlpu Hanuuuy B IEPCOHATBEHOM KOMIBIOTEpE HHTEpdeli-
ca RS-232 neobxoaum BHemHHMHA HHTepdelcHbili npeoGpasosatess
RS-232/485. Ilpn Hami4uy B NIEPCOHATBHOM KOMIIbIOTEpE MHTepelica
RS-485 BosmoxHo npamoe nomkmoderne (6e3 nuTepdericHoro npeo6-
pazosareiq) K muHe JaHHBX ModBUS-RTU.

Hs oToGpaeHus NapaMeTpoB H CTPYKTYPBI JEKTPOCTAHLIMH He-
o6xomumo nporpammuoe obecnieuenne DEIF A/S ana ycrpoifcTs Tuna
Multi-line2 PPU u PPM. :

Bo3MosxeH u npsamoii 06MeH JaHHBIMH C YCTPOMCTBAMH aBTOMATHKH
I'PILI u APII] npu nomoin moGoro NporpaMMHOr0 oGecriedeHys, nosi-
nepxusatoirero nporoxon ModBUS-RTU B.pesxime MASTER — Hanpu-
mep ModBUS-cosmecTumslit OPC-cepaep, smysistop ModBUS u 1.4

[TapameTps! koMMyRUKaLmy (aipeca ycTpoiicTs Ha munre ModBUS,
CKOPOCTH 06MEHa JaHHBIMH, Y€THOCTb 1 NPOYHE MApaMeTphl CBA3H) 3a-
narores B yerpoiicteax PPU u PPM.

JlaGopaTopHasi pa6oTra Ne 3
ABapuifHblii pacnipeaeHTebHBIN MHT -

Llens: usydenue ycTpolicTBa aBapuiiHOro pacrpee/UTeIbHOrO LT,
1. Onucanue aBapuiiHoro pacnpefenTeabHOrO MHTA

Apapuitapili pacnipenenutensHsiii wut (APIL) cocTout M3 ogHOI
CeKLUH aBapHifHOro Ausenb-reseparopa. O6wait Bua apapuiiHoro pac-
NpefenuTeNbHOrO MKTa NoKa3aH Ha puc. 14.

Du3suuecKan mooenb 2eHePamopHOzo azpezama

ApapuiiHas snekTpocTanuus Mogenupyemoit 93C coCTOHT U3 of-
HOT'0 aBapHiiHOTO /IU3eJb-reHepaToOpPHOro arperara MoImHocTso 0,4 kBT
(puc. 15). Asapuiiibiii nusens-reneparop (AJII) uMutipyetcs pusude-
CKOM MOZEJIbIO, KOTOpasi BKIIOYAeT B ce0st Tpex(asHbiii CHHXPOHHEIH
rerepatop 3x400 B, 50 I'u, 0,4 kBT, npuBOAKMMBI BO BpameHHe Tpex-
(a3zHbIM aCHHXPOHHBIM IEKTPOJABUraTENEM IEPEMERHOTO TOKA.
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Puc. 15. ®usnyeckan MOZIENb aBapHIfHOrO An3e/b-reHepaTopa
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Ha puc. 16 nokasana 3sexTpryeckas NPUHLUMNHATLHAS CXEMA aBa-
PUIHOIO PacnpenenvTeIbHOrO LIUTa.
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ABAPHISHIR IHIEML MEHEPATOP

Puc. 16. Cxema anexTprueckas NpHHUMITMAILHAL
Bnox ynpaenenus zenepamopom muna PPU

B APIL ycranosnen 6nok ympaBieHus reweparopom Tuma PPU,
NpeCTaB/sIOHA co00 MHKPOIIPOLECCOPHBII GIOK, coaepKamuii Bee
HEOOXOAMMbIEe (PYHKLUH YTpaBieHHus CUHXPOHHBIM reHepaTopoM. Bok
PPU (cM. puc. 3) BRINOJIHAET CHHXPOHH3ALMIO CHCTEMBI, ¥ 00ecreynBa-
er Bce (QYHKUMM KOHTPOIS M 3alluThl reHeparopa. Koutpommep PPU
ynpasiser Boikioyarenem AJI" v mMeeT naHenb oneparopa, yCTaHOB-
NeHHylo Ha nnieBod cropone APL (puc. 17), Ha koTopoit oToGpaska-
1oTes napametpel AJIT.

B cocrase 6noka PPU umeloTcs Bce HEOGXOAMMbIE 31€KTPOHHbIC
YCTPOHACTBA JUIS U3MEPEHMsA 3MEKTPHYECKHX MapameTpoB 3-(hasHbIX
CHUCTEM C MpPE/CTABJIEHUEM DE3Y/IbTATOB W3MEPEHHMI 1 aBapuifHbIX CHT-
HanoB Ha skpaHe LCD-gucnnes. [TporpaMmupoBanse ocymecTsisercs
C TIOMOIIBI0 KOMIOBIOTEPHOTO MEHXO (C BO3MOXKHOCTBIO 3alIMTHI [apo-
JieM), BBIBOAMMOrO Ha Aycrueif Goka, WM 4epes mnecineaoBaTenbHbIi
nopr RS232 or kommsiotepa. [IpuHUANMATEHAS cXeMa MOAKTIOYEHHS
6noka PPU nokasana Ha puc. 18.
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Prc. 18. Tipunumnuansras cxema noaxmoyenns 6noka PPU

[Tpeo6Gpa3oBaTesnb 4YaCTOTHI

JIns nvTaHusA 1 yOpaBJieHMs NPUBOIHBIM dJleKTpoasurateneM AT
B APIIl ycraHoBneH mnpeofpa3oBarenb YacTOTHl MEPEMEHHOrO TOKa
(puc. 19). Ha stor mpeoGpasoBaTenb IOCTYMAOT KOMaHAB! OT GJIOKa
PPU (xomannp! «ITYCK» u «CTOII») # OT 3/eKTPOHHBIX TTOTEHLIMOMET-
poB 3amanus 9actots! (komanael «HACTOTA BOJIBILE» 1 «<4YACTOTA
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MEHBIIE»). B aBromaTitieckoM pexuMe ynpasiesus ¢ 6noka PPU Ha
3MeKTPOHHbIE TMOTEHLUMOMETPBI 3a/laHisl YacTOThI IH3elb-reHepaTopa Mo-
crynaror komanibl < JACTOTA BOJIBILE» u «<4ACTOTA MEHBIIIE».

Puc. 19. IpeoGpasosaress 4acTorsi

Jins mporpaMMHpoBaHus TPeoGpa3oBaTelsi U HAMKCAHUS YIIPABJIHO-
IHX MPOrpaMM MOKET HCMOJB30BATHCA NAKeT MPOrpaMMHOTo obecriede-
HUSA 1S IEPCOHABLHOIO Komnbrotepa nox OS WINDOWS [4].

Pene xoHTpons HampsaKeHHus

B APIL[ B aBTOMAaTH4YeCKOM pekuMe BELETCS HeNpepbiBHBIA KOH-
TPOJIb HanpsuKeHUsi Ha BBoJe nuranud or ['PI] npu nomoum pesne kou-
TpoJs Hanpsokenus (puc. 20).

3amuTHBIE  penie  HanpsKeHUs
RMV-112D Bxomiar B cocTaB cepuu
pene DEIF, npenHasHaueHHBIX s
3aLUMTBI M YTIPABJICHUs TeHePaTOpaMH,
H MOTYT NPUMEHATbLCS KaK Ha cyxax,
TaK ¥ B kayecTBe OGeperoBoro odopy-
JOBaHMUA.

Pene umeroT onoOpeHHe rIaBHBIX
KnaccupukaunoHHbIX ob1ecTs. Pene
Hanps)K€HUss MOTYT NPUMEHATHCS

Puc. 20. Pesie KOHTPONIS HANPSKEHHs
JUISL 3QLUThI T€HEPaTOPOB, MOTOPOB U RMV-112D
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TpaHc(OpMaTOpOB MpH KomebaHuu HampsokeHUs B CHcTeMe. Pene orcie-
XKUBAeT HaNPsHKeHWE Ha BeeX TpeX (hazax, oOHapykuBas MOBBINIEHHE H
TNoHIDKEeHUe HanpsokeHus. C nmomomisio uHmmkaropa LED mpowssomur
YKa3aHHe aBapHifHON CHTyaluH; yKa3aHUe aKTHBHPOBAHHOTO Pelle.

Pernie mpousBomuT w3MepeHus: HaUpPsKGHHS Ha BCEX Tpex (hasax,
obecnieunBas RMS H3Mepenne CHHYCOMAIBHOTO HAmpsykeHHs. Ecnn
HanpsKeHHe NajaeT HUXE NOMYyCTHMOrO KPHTHYECKOTO 3HAYEHMs WM
NPEBOCXOAUT BEPXHEE KPUTHYECKOE 3HAYEHHE, TO OyNeT aKTHBHPOBAH
COOTBETCTBYIOLIMI BBIXOAHON CHIHaN (MHHUMANbHOE/MaKCHMAIBHOE
HanpskeHue coctapisier U< + U>).

Ipu 0GHapy>keHHH BEICOKOTO BXOXHOTO HANPSUKEHHS H B CIydae, ecin
3TO HaNPsDKEHHE MPEBOCXOIUT BEPXHEe KPUTHYECKOE 3HAYEHHE, AKTHBH-
pyeTcs BEIXOZHOM CHrHai (MakcuMmasibHoe Hanpsokerue U> and U>).

Ilpn o6HapyXeHHH HH3KOTO BXOZHOTO HANPSKEHUS U B CIyHae, ec-
JIA 3TO HaNpsOHKEHME NMafaeT HUKE KPUTHYECKOTO 3HAYEHHS, aKTHBUpY-
" €TCsl BEIXOJHOI curHaN (MHHHMaITbHOE Hanpskenne U < and U<).

Kputiyeckoe 3HaueHUe yKa3pIBAeTCs C IIOMOLIBIO TIOTEHIHOMETPOB
Ha nepeaHel naHeny perne.

[Ipu mpeBsIIEHNH yKa3aHHOTO 3HaueHUs GyleT BKITIOUEH COOTBET-
CTBYIOLIMH TaiimMep, KOTopblif Gyner paboTaTh B TeueHue BCero asapuii-
HOro nepuoja. 3anepkka He 3aBUCHT OT TOTO, HACKOJIBKO TIPEBBILIEHO
KPUTHYECKOe 3HaueHHe. Eciiu XapakTepuCTHKA BEPHETCS K HOPMabHO-
My 3HAQUYEHUWIO, TO Ha TaliMepe YCTAHABIUBAETCS MCXONHOE 3HAYEHME.
TMocne ucTeyeHns BpeMEHHOro NMepHOA, YCTAHOBJIEHHOTO Ha TaliMepe,
KOHTAaKT H BCTPOEHHAs CXeMa TMCTepe3yca aKTHBHPYHOTCS, a COOTBET-
CTBYIOIIKH KpacHbIf nHauKaTop LED Bxmouaercs.

B pene npumensercs perynupyemsiii ructepesuc (06mmit s 060-
HX KOHTAakKTOB), T.e. pa3uuua B 1,10% ot 3navenns Un Mexy nojgayvei
HANpPSKEHUA Ha peNie ¥ OTKIIOYeHHeM HanpspkeHHs. Eciu apapuiiHoe
HaNpsOKEHHe PaBHO MIIM MEHbIIe MNpPEeABAPUTENBHO YCTAHOBJICHHOTO
3Ha4YeHHs THCTEePe3uca, TO pefe OyeT NeakTHBUPOBAHO.

Pere obecrieunBaet mofady BHIXOAHBIX CHTHATOB ABYX BHI0B: U< —
MUHUMAIBHBIH KOHTakT, U> — MakcHManbHbI KOHTaKkT. KOHTAKTEI MO-
TyT GBITh B HOPME ITO]1 HaNPSDKEHHEM WITH §e3 HanpsKeHHAL.

KoHTakT (B HOpMe Ge3 HanpsyKeHHs) peKOMEHIYETCs MPH YCTAHOB-
Ke B Ka4iecTBE CyIOBOro 00OpYHOBaHHSA, HCIONB3YEMOTO JUIs peryJiy-
POBKH U ynpasiienus. B ciydae nmepeGoes B nogade BCOMOTATENBHOTO
TMUTAHUS KOHTAKThl He GyAyT aKTHBHpOBaHbL Pene cHaGkeHO cXeMoif
KOHTPOJIS 32 BKJIFOYEHHWEM THTaHHUA C ITepHonoM BpemeHu 200 ms, uTo
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obecrieqnBaeT KOPPeKTHOE (PYHKLMOHUPOBAHHE peNe MPH TONKITI0Ye-
HUH BCIIOMOTraTeTbHOTO HaNPSHKEHHS.

Pere, kpome Toro, ocHaleHo 3eneHbM uHmukatopom LED "POWER"
JUL# TIOKA3aHUsA, YTO MUTaHME BKTOYeHO. Llenb yrpasneHus nokasaHa
Ha puc. 21.

Bce anemenTs! ynpasneHus (3a HCKIIOYEHHEM KOMaH){ aBTOMATHYe-
CKOT'O BBIKJTFOYATENSA) BEINOJIHEHBI IS HANPSKEHHS MOCTOSHHOIO TOKa
24 B. Cunosas iienb KOHTPOJIS HaNpshkeHus u300paxeHa Ha puc. 22.

HsmepurenbHsie mpubopet

Ha APII npeaycMoTpeHE! CTpenodHble H3MePUTENbHbe MPUOOPHI
JUTs KOHTPOJIA BCeX HeOOXOAMMBIX BETNUHH. )

CuntoBsle MOTYNPOBOAHUKOBEIE YCTPOIfCTBA JOMKHBI GBIT 0GOPY-
JOBaHbl H3MEPUTENIbHBIMH IPUOOPaMH B COOTBETCTBHHM C MX Ha3Haue-
HueM. Ha puc. 23 nokasausl o6LuMi BUA ¥ cXeMa NOAKTIOYEHHUS BOJIBT-
metpa (a), amnepmerpa (6) 1 BatT™meTpa (6).

BHyTpeHHH} W BHEWHUII KaHANBI CBA3U

Kanan mepenaun uH(opMaLmu D0mKeH HENPEpBIBHO CaMOKOHTPO-
JMpPOBATBCA € LENbI0 OOHApYXKEeHHs OTKa30B B HEM CaMoM M cOOeB B
rnepesaye nHpopMauuyu Ha ysnax. IIpi o6GHapyeHUH HEUCTIPaBHOCTH
JIOJKHA CpabaThIBATh CHTHAH3ALIKS.

Ecnn kaHas nepenaun HHGOPMALMK WCTIONb3yeTCs MUTA IBYX U 6o-
nee OTBETCTBEHHBIX (DYHKIMH, OH HOMKEH OBbITh Pe3epBUPOBAHHBIM.,
PesepBrpoBaHHbe KaHATBI TIEPEAAYN JAHHBIX JONKHBI MPOKIAIBIBATE-

s OTAENBLHO H Ha BO3MOXKHO GOJbILEM yIaTeHnH APYT OT Apyra.

IepexmouenHne MeKIY pe3epPBUPOBAHHBIMH KaHaJlaMH He JOIIKHO
BBI3BIBATE HApYyWIEHWH B mepenade MHGOPMAUMH W B HENMPEPHIBHOM
(yHKUMOHHPOBaHHH cHCTeMBL [IpH aBTOMATHYECKOM MepeKTIOYeHIH
JIoJKeH nonaeatses curnan AlIC.,

Jlna obecrievenns HOPMATLHOrO oGMeHa HHdOPMalMeit Mexy pas-
JMYHBIMH CHCTEMaMH JOKHBI MCIIONB30BAThCHA CTAHIAPTHBIE WHTEP-
(eticer. KommbroTepHas cuctema HomkHa GbITh MOCTPOEHA TAKHM obpa-
30M, 4TOGbI B Clly4ae BBIXOJA €€ H3 CTPOsS OOBEKTHI YNPABNCHUs aBTO-
MaTHYeCKH NPUBOIMIINCE B HaWMEHee omacHoe cocTosiHue. Hemcnpas-
HOCTb CHCTEMBI 1 €€ Nepe3arnycK He NOJKHbI PUBOIUTE YNpaBIseMble
TPOLIECCHI B HEOTIPEIEIEHHOE UIIH KPUTHYECKOE COCTOSHHUE.
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Puc. 21. Uens ynpasnenus

. “""""“"‘. """':""""
i b N 1]
reuy L2 = e ™ L2
w e By [t}
o\ o8y o8\
17 18 a6 [ 89 ¥ e 6
HaDPAMCEHWE HABNpR>KaNHe
Ha wasax APLLY H3 reseparope
RMV PPU

Puc. 22. CanoBast Lenb KOHTPONA HANPSKEHHS

Ipunmeuanne. KonTakrel, HAXOAAIIMECS B HOPME MO HAPA/KEHUEM, He AKTHBH-
pytotes B Tedenne 200 ms rmocne 1OJICOEIMHEHHS BCOOMOTATEIBHONO HANPSKECHHS.
TTono6reIM 0Gpasom penre cHaOKEHbI CXEMOM KOHTPOIS 32 RBIKIIOYEHHEM TIHTAHHS C
nieproioM Bpemenn 200 ms, uTo obecneunBaeT HaGMOAEHHE N TTOUIepX)aHue yHKIMH
TIY TIPERBIIEHMH YCTAHOBJICHHBIX 3HAveHMit B Tedenwe 200 ms nocie OTKIIOYEHUS

BCIIOMOTATEILHOTO HANPSKCHHA.
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Puc. 23, OGuumii BUJ M CXEMbI TIOAKTIOYEHHS
BonbTMerpa EQ72-x (a); amnepmerpa EQ72-x (6) n Barrmerpa EQ72-x (6)

CucTeMsl yNpaBieHUs, aBapuiHO-NIpeaynpenuTeNIbHOM CUrHaIH3a-
LIMH Y 3aI0UTHI BBITOJHEHBI TAKUM 00pa3oM, YToOb! €JUHUYHEIH OTKA3 B
KOMIBIOTEPHOH CHCTEME HE MOT MOBJIUATH Ha 0ojiee YyeM OAHY M3 yKa-
3aHHBIX (yHKIHIA.

HMcnoneayemsiit B cucreme kaHan CAN npegHasHa4YeH TOMBKO IS
BHYTpeHHel cBa3d. CoeMHeHHe ¢ JPYTMMH CHCTEMaMH CBS3H HE JO-
mycraercs. Eciu TpeGyercs cBA3b ¢ BHEIUHEN CUCTEMOM, HEOGX0AUMO
BBIOPATH JOMOJHHTE/BHYIO NaHeNb YIPABNCHUS CBS3bI0. BHeuHui ka-
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HaJl HEOOXOAUM IS CBA3H C BHEIIHeH CHCTEMOM KOHTPONS U aBapuii-
HOM CHIHAIH3aLMH Wik C KOHTPOJUIEPOM ABUTaTeNs. )

Bce 6noxu aBromatuku B APIL] mMeroT BCTpoeHHbI WHTep(deic
RS-485 ModBUS-RTU. Bce 6510KH aRTOMATHKH OOBEAUHEHBI 110 3TOMY
uHTepdelicy B o6LIYyIO LIHHY.

Bosmoxno noxmoyerue 3ol uHbl B APLL k nepcoHansHOMY KOM-
OBIOTEPY WIH TPOMBILUIEHHOMY KOHTposiepy mo uHrepdeiicy RS-485
ModBUS-RTU. [iis NMOAKTIOYEHUs] K IEPCOHANLHOMY KOMITBIOTEPY
HEOOXOIMMO HaIMUKe B KOMITbIOTEpe mocnenoBarensHoro COM-nopra ¢
uHTepdeiicom RS-232 v RS-485. [Tpy HaM™ MM B YIEPCOHAIBHOM KOM-=
neiotepe HHTepdeiica RS-232 Heobxomum BHemHMH HHTEP(EHCHBIH
npeobpazosarens RS-232/485. Ipu HalMuMK B NEPCOHATBEHOM KOMITBIO-
Tepe uHTepdeiica RS-485 BosmoxkHO mpsimoe (6e3 uHTEepdeiicHOoro mpe-
obpa3zosarens) NoaxIIOYeHHe K mHHe JaHHbiX ModBUS-RTU.

Jlna otobpaxkeHus MapaMeTpoB H CTPYKTYPHI NEKTPOCTAaHIMH He-
obxomiMo nporpammHoe obecrieyernne DEIF A/S nns ycrpoiicts Tuma
multi-line 2 PPU.

Bo3moken 1 npsmoit 06MeH TaHHBIMHU ¢ YCTPOWCTBAMH aBTOMATHKH
APII npu nmomomy a060ro NporpaMMHOTO OGecedeH s, MOATepPKH-
saromero nporokon ModBUS-RTU B pexnme MASTER — nHanpumep
ModBUS-cosmectumeiit OPC-cepsep, amysstop ModBUS u T.4.

ITapamerpsl koMMyHUKaLUMK (aapeca ycTpoicT Ha wiHe ModBUS,
CKOPOCTh OOMEHa JaHHBIMHU, YETHOCTh U MpoUHe MapaMeTphl CBA3M) 3a-
naiores B yerpoiictse PPU.

IMporpamMMupoBanHte OCYECTBASETCA C MOMOILIBIO KOMITBIOTEPHOTO
MEHIO (C BO3MOXKHOCTBIO 3aIIUThl NApOJIEM), BBIBOAUMOrO Ha JHUCILIEH
Gnoxa, nnm depes mocnenoBaTenbHbii mopT RS232 ot kommbioTepa.
TTpu 3TOM HCMONB3yeTCA BCTPOGHHOE CEPBHCHOE MpOrpaMMHoe obeciie-
yenne Multi-line 2 na Gase onepaumonHoii cuctemsl Windows®. Ilo-
MHMO CTaHIAPTHBIX (DYHKIMiIi cepBHCHAas MporpaMma ofecnedynBaer
JIOTIOJIHUTETbHbBIE BO3MOXKHOCTH, HAlIpAMep, BBIBOJ Ha JKpaH Beeil HE0O-
Xomumoit HHpopMaLMK T PUEMOUHON TIPOBEPKH, COXpAaHEHHE U 3a-
rpy3Ka HacTpoeK. a TaKkke OOHOBIEHHE MPOrPaMMHOro obecreyeHus.

2. Pexxumpi paotsi APLY

APIIl obecneuvBaeT cnemyomnue pexuMbl pabOTHl aBapHHHOM
3JIEKTPOCTAH MU

— JUIITENIbHYIO OOMHOUHYI0 paboty AJIT" Ha wmHbl APILL;

— JUTMTEeNbHBIN pueM rmatanusa ¢ I'PII Ha wuaer APLL,
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Buibop pexcuma ynpaenenus API]

PexxuM ympaBneHus 3agaercs nepekmoudarenem «YIIPABJIEHME»
JUIA BCEro LIMTa:

«OTKJI» — ympaBieHHe OTKIOYEHO, YINPABJIECHHE BhIKIFOYATEIEM
reHeparopa 3a0J0KHPOBAHO.

«['PI» — py4HOe ynpaB/ieHHe IeHEPaTOPOM H €ro BBIKIIOYATENIEM,
npoBepka padoTkl aBToMatHky APLLL;

«ABT» — aBTOMaTHYECKOE YIPaBJICHHE T€HEPaTOpOM U €ro BBIK/II0Ya-
TesteM, py4HOE YIpaB/ieHHe BBIKIIOYATEIeM [eHepaTopa 3a610KMPOBAHO.

Pyunoe ynpasinenue AJII’ ¥ ero BeIKIOYATeNeM, NOJACTPOiKa yac-
TOTHI M HAMPsDKEHHUs 3ampemeHsl, ecnu Aaa APIL BoiGpan pexum
ynpasieHus «ABT». BkiroueHne HCTOYHUKOB 3JIEKTPOIHEPrUH Ha K-
HBI 6€3 CHHXPOHU3ALMH JIOMYCKAeTCs TONBKO NMPH 00eCTOUeHHBIX cOop-
HBIX [IHHAX.

Dyuxyuonuposanue APL ¢ asmomamuueckom pedicume

Ecni APLLL HAXOIUTCA B PeXHME ABTOMATHYECKOTO yTIPABACHUS, TO
' pyyYHOE BMEINaTeNbCTBO B YNPaBIEHHE HENOMYCTUMO, TOCKOIBKY 3TO
MOJKET TIPUBECTH K HEIUTATHBIM M aBapUHHBIM CHTYalMsM, K BbIXOAY
annaparypsi APLL| n reseparopa u3 cTpos.

OcHoBHas QyHkuus, BeimosnHsemas APIL, — nonzepxanue dJek-
TponuTanusA Ha cGopHbIx mMHax APLI u nanexHoe cHabkeHHe Jek-
TpO3HEprueil OTBETCTBEHHBIX CYAOBBIX MNOTpeOMTENeH, MOSyyaromux
nutanue ot APLL. .

APIL nonyuaer ocHoHoe muTtanue ot ['PLL u pesepsHoe (B ciyvae -

HCYE3HOBEHMS OCHOBHOrO) — oT A/IT.

B APIL[ B aBTOMaTH4eCKOM PEXHMME BEAETCS HENpepbIBHBIA KOH-
TPOJIb HANpsDKeHUs Ha BBoze nutanus ot ['PL npu momomu pene kon-
TpOJIL HampsykeHusA. [1pd CHUKEHMM WIIM TOJHOM MCYE3HOBEHHM Ha-
npsokerus Ha BBoze ot I'PLL anmapatypa APIL] ofecneunBaer: oTkimo-
yenHe Quaepa npuema nutanua ot ['PILI; Beiiaua koMaHAB! Ha 3aITycK
AJIl"; mpu monyYeHWH OT FeHepaTopa CUTHAla «rOTOB K MpHEMY Ha-
rpy3ku» — BkmoueHne A/l Ha ofecToueHHble muHbl APLL.

[Tocne mepexona Ha mutaHue oT AJII" KOHTPOJb HANpPSYKEHHUS Ha
Beone ot ['PLLI nponomkaercs. IIpu nosBleHHH HANPSXKEHHNS HA BBOAE
ot I'PI1] anmapatypa APII] o6ecneunBaer:
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— BBIIEPXKKY BPEMEeHU — KaK MPaBHIIO, HECKOJIBKO MUHYT C MOMEHTa
NOSIBIIEHUs HANpsKeHus Ha BBoge ot ['PIL; '

— MO HCTEYEHHUH BBINEPXKKH BPEMEHH — OTKIFOUEHHE BBIKIOYATeNs]
AJZIl" u BCcnien 3a 3THM HEMEJIeHHOE BKIIOYEHHE BHIKIIOYATENs BBOAA
or ALl

—ocranoBky AJIT.

ITocne ocranoskn AJII" APIL] BHOBE TOTOB K aBTOMAaTHYECKOMY 3a-
nycky AJI" B cinyyae obecrouuBanus APLLL

JlaGopaTopHuas pabora Ned

M-Vision. CucreMa yaaJJeHHOr0 KOHTPOJIs,
yHpaBjieHHs ¥ ¢00pa JaHHBIX

IJens: usyverne paGoThl CHCTEMBI YAIEHHOTO KOHTPOJIA, YIpaBe-
HUs ¥ c60pa JaHHBIX.

1. O630p npunoxenns cucremsl M-Vision

CucreMa ynajeHHOrO KOHTPOJS, ympaBieHHs M cOOpa HaHHBIX
M-Vision npenHasHaueHa s paboThl ¢ KOHTPOJUIEPAMHU YIPaBIEeHUA
JM3eNb-TeHepaTOPHBIMK arperatamu cepur Multi-line 2 (puc. 24). Cuc-
TeMa MpencTaBigeT codolf mporpaMMHoe obecreuenye, yCTaHaBIBae-
MO€ Ha KOMITBIOTEpE OriepaTopa CyJ0BOi 31eKTpocTanuuu. ITporpamm-
HOe o0ecreyeHne COCTOMT W3 TpeX YacTeil: cpebl pa3paboTKy MPOEKTa,
cepBepa U KiHeHTa M-Vision. YaaneHHbIH nepCcoHANbHBIA KOMIIBIOTEp”
C YCTAaHOBIIEHHBIM NPOrpaMMHBIM Tpoaykrom M-Vision mnosponser

* OCYLIECTBJISITh AWCTAHLIMOHHBIM KOHTPONb M YMpaBieHue Cya0BOH

sekTpocTanumeil. Ha 3KkpaH MOHHTOpA BBIBOAMTCS MHEMOCXEMa JJIeK-
TPOCTAHLMH, HA KOTOPOW H300paXkeHbl AU3eb-reHepaTophl, BaJoreHe-
paTop, aBapuifHbIil Ju3eNb-reHepaTop, Harpy3kH, a Takke BCe aBTOMa-
THYECKHE BBIKIIOUATETN U KOHTPOJIbHO-U3MEPHTENbHBIE TIPHOOPSI, 1e-
MOHCTPHPYIOIIHE MapaMeTpsl pabOTAIOIINX reHepaTOPHBIX arperaros.
Vnpasnss KypcopoM Ha 3KpaHe MOHHTOPA, MOXHO C YNaJeHHOTro
KOMIIBIOTEpA YMNpPABNATh IeHEPaTOPHBIMU arperaTaMd U HX aBTOMATH-
YeCKMMM BBIKIIOYaTesMA. Kpome Toro, MMeeTcsi BO3MOKHOCTS Tpef-
CTaBHUThH Ha KPaHe MOHUTOPA KOHTPOJIMPYEMbIE ITapaMeTphl BCeX pado-
TAOIUX TEHEPATOPOB B BU/IE TAGIHL HIN HEMPEPBIBHO MEHAIOMIMXCS
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Cucrena
Multiine2 wiu Delomatic

Puc. 24. Oprann3auns cssn MeXy nprioxeruaMu M-Vision

rpadukoB (ocuusuiorpamm). [pu monommocm HUMEETCsl BO3MOXK-
HOCTh Yepe3 ajianTep, MOAKMIOYHTE 10 BOCBMH MOHHTOPOB, 33 KOTOPbI-
MM 00yYaromecs: MOryT NpOCNeNUTh, KaK U3MEHAIOTCS MapaMeTphl pa-
604UX ¥ TePeXOMHBIX MPOLECCOB IIPH YIPABASHUM PEeXUMAMU PaboTh
{ Harpy3Koif 3/IeKTpOCTAHIUH.

2. Onucanse OKOH NPUJIOKeHHs cucTembl M-Vision
Oxno «Power Plant»
3T0 OKHO mpeacTaBiIsieT MHPOPMALMIO 00 3NEKTPOCTaHLHU B BUIE
AHMMUPOBAHHBIX rpaUyecKHX 3JIEMEHTOB Ha OJHOJIMHENHON MHeMo-
CXeMe H sBIAeTCs YNOOHBIM TOJIb30BATENbCKUM HHTepdeiicom st

ynpaBJeHns 3eKTpocTanuuei (puc. 25).
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Puc. 25. Oxno «Power Plant»

[uHsl, HaXONAIMECS IO/ HANPIKEHHEM, HHIAHLHPYIOTCA 3€EHBIM
useToM. Pszom ¢ mzoGpaxennsmu 11, T2, BT, A" pacmionokeHnbt
MHIHUKATOPbI COCTOAHUS M 1OTpebnisieMasi HArpy3koif MOIHOCTs. B Jjre-
BOM BEPXHEM yTTy HMEIOTCS KHOMKH BRIGOpa pexuMa paGoThl 3NEKTpo-
CTaHLMH.

[Tepexon 13 moyaBTOMaTHYeCKOrO YNpaBieHus B pexuMbl «BI» u
«PA3JIEJIbHBIW» nponcxomut uepes pexam «ABTOy. CrnipaBa oT HUX
C TOMOILBIO KHOMKH «BBINONHATE) 0CYIECTBISETCS BHIGOP OCHOBHOTO
u pesepBrOro I (1 — 0CHOBHOIH, 2 — pe3epBHBiif).

B 3ToM OKHe u306pakeHbl Takke aHHMUPOBAHHbIE 4acTOTOMEPEI U
BOJILTMeETPBI cexuuu JII' i BI.

Oxna «Diesel Generator 1» u «Diesel Generator 2y

31€ech OCYLIeCTBISETCA yIpaBieHHe Ansens-redepatopamu 1 (A1)
1 2 (JII'2), a Taioke BBIBOANTCS MH(OPMALHS B BHIS AHMMHUPOBAHHBIX
rpaHYECKUX HIEMEHTOB.

Ha puc. 26 nokasano ynpasnenne Ar'l. Kronxamu «ITYCK» u
«CTOIT» COOTBETCTBEHHO 3aryCKaeM N OCTAaHABIHBAEM reHeparop,
kHOMKamu «QG1 BKJI» m «QG1 BbIKJI» — YCTaHaBIMBAEM WJIH CHU-
MaeM reHepaTop ¢ WHH,

CrpaBa 0T KHOTIOK yNpaBneHus H30GpakeHsl HHIUKATOPBI (asHbIX
TOKOB M NWHEHHBIX HanpsbkeHni reneparopa. Han KHOMKaMu yrpasiie-
HUSI HAXOAATCA MHINKATOPBI COCTOSIHHS FeHePaTopa.
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OW3ENL-TEHEPATOP 1
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Puc. 26. Oxno «Diesel Generator 1» -

B BepxHeiil HaCTH OKHA PacrioNIoXKeHbl AHUMHPOBAHHBIC n3obpaxe-
HUSl KHJIOBATTMETPA, KWJIOBApPMETPA KM 4acTOTOMepa, MOKa3biBaloLIHe
napametpst AI'1.

AHANOrHYHO OCYIIECTBILIETCA yIpaBeHne ausenb-reneparopom JII2:
xuonku «[TYCK» u «CTOI» — 3amyck WM OCTRHOBKA reHepaTopa, KHOII-
k1 «QG2 BKJD» n «QG2 BbIKJI» — ycTaHOBKa WM ChEM reHeparopa ¢
LiMH. BBEpXy Tak e pacriooKeHb! H3MEPUTEbHBIE IPHOOPLL.

Okno «Shaft Generatory

B 3TOM OKHe BBIBOXUTCA MH(popMmauus o Banoreseparope (BI) B
BHJle AHUMUPOBAHHBIX rPa(uuEeCKUX EMEHTOB (PHC. 27).

B npaBOM HIDKHEM yrily pacroioXKeHbl HHIHKAaTOPb! (has3HbIX TOKOB
M NUHEeMHBIX HampsDkeHuit B, B 1€BOM — MHIMKATOPbI COCTOAHMA BI'.
B BepxHell 4acTH OKHA PacToJOXEeHbl AHMMHUPOBAHHbBIC u3006pakeHus
KWJIOBAaTTMETPa, KWIOBapMeTpa W 4acTOTOMepa, MOKa3bIBaKOIMe Mapa-
MeTpsi BajioreHepaTopa. YNpaBlieHHe 3allyCKOM H octaHoBKO# BIT
ocymectsisiercs ¢ ['PII} B pyyHOM pexuMe.
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Puc. 27. Ok#o «Shaft Generator»

Okno «Tie Breaker»

OTO OKHO NPEIOCTABMSET BOIMOKHOCTh BKIIOYATH ¥ OTKITIOYATH CeK-
LIMOHHBIN BBIKIIOYATENb ¢ MOMOLIBIO KHOMOK «QS BKJI» u «QS BBIKJI»,
a TaKkKe KOHTPOJIUPOBATh YacTOTY M HANpsUKEHHe Ha WnHaX cekuuit I
u BI" (puc. 28).

2

Puc. 28. Oxnro «Tie Breaker»
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Oxno «EDG»

B 3TOM OkHe BBIBOAMTCS MHGMOpMAUUs O ABAPUNUHOM [OHM3EIIb-
reseparope (AJI') B BHAC aHUMHPOBAHHBIX rPaUUECKHX 3/EMEHTOB
(puc. 29).

oy
\‘8‘“‘5

Puc. 29. Okuo «EDG»

B npaBoM HHKHEM yrily pacrosoxeHbl HHANKATOPb! (Pa3HbIX TOKOB
M nuHelHbIX HanpsokeHuit AL, B J€BOM — MHAMKATOPBI COCTOSHHSA
AJIl'. B BepXy OKHa pacnojioKeHbl aHMMHPOBAHHBIE H300pakeHus KH-
JIOBAaTTMETPa, KHJIOBApMETpa U YaCTOTOMEPa, NOKa3blBaloLIye mapamer-
Pbi aBapHHHOTO AM3e/b-TreHepaTopa.

ITpu ynpaBneHnu ¢ KoMnbloTepa 3amyck ¥ ocradoska A B aBTo-
MAaTH3MPOBAHHOM PEKMME He OCYIIECTRIACTCS.

Oxno «Trending»

B 3TOM OKHE }JiMeeTCs BO3MOXKHOCTD MPEICTABUTh HA 3KpaHe MOHH-
TOpa KOHTPOMHpPYEMBbIE NapaMeTpe! BceX paboTAIOIIUX eHepaTopoB B
BHIE Ta0NML MMM HENPEpPbIBHO MEHSIOUMXCA paduKoB (OCLMILIO-
rpamm) (puc. 30).
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Puc. 30. Oxxo «Trending»

Oxno «System»

B aTom okHe u306pakena cxeMa BHELIHEro U BHYTPEHHEr0 KaHANOB
CBA3U TPEHAXXEPHOTO cTeHza (puc. 31).

Puc. 31. Okro «System»
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Okno «Alarm listy

OKHO NpeACTaBIseTCs THHAMIYECKHM CIUCKOM aBapuii n coObITAH,
efiCTBUTENBHO TMPUCYTCTBYIOIMX B CHCTEME YNpaBleHWA. ABapuu
GTOGpaXAOTCA PA3NUYHBIM LBETOM — B 3aBMCHMOCTH OT MX CTaTyca

MOTYT GBITH [epeaaHEl B AMEKTPOHHYIO 6a3y NaHHBIX.

JlaGopaTtopHas paGora Ne 5

KomnboTepHoe ynpasJjieHHe CyA0BOMH
ABTOMATH3HPOBAHHOIM 1eKTPOHEPreTHYECKOH CHCTEMOl

Leny: npno6pe'remxe HaBBIKOB YINpaBJICHUA 3nempocraﬂuueﬁ B

Pas/MuHbIX PeXUMaX paboTel CyaHa. 7 Mo q
(' 1.OGuwe ceenenns \JVJ* 10y
Na J rl;C v (]
—

JUtA ynpaBienus TpeHaKepHBIM CTEHIOM ¢ KOMIBIOTEpA yCTaHaB-
JMBaeM IepeKmoyaTesb YIpaBleHHs BCeX CeKuuil B MosjoxeHue 2
(ABT.) — cm. puc. 10. ITepexmouatens «MODE» Bcex 31€KTPOHHBIX
MOTEHIMOMETPOB nepeBoauM B nosoxenne «KAUTO» — cm. puc. 8.

Brumouenye ¥ BbIKIIOYEHHE HArpy30K IPOM3BOMMTCA C HOMOLIBIO
nepexmoyareneii (puc. 32) na CVY. ITo 4acoBoii cTpesike NPOUCXOLHT
MrHOBEHHOE BKJIIOYEHHE HArpy3KH, a POTHB 4acOBOH CTPENKH — C 3a-
[POCOM Ha MOAKIIOYEHHE.

Puc. 32. epewmouarenu Harpy3ok
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WMmuTanms aBapuifHBIX CUTYaLuit MOXET OCYIECTBIATLCA MPH Mo-
MOLIHM [IOTEHUMOMETPOB (cM. puc. 11) n kHomok (cM. puc. 12) ¢ reHepa-’
TOPHOMU CEeKLHH U1 KaXIOT0 reHepaTopa.

.B na6opaTopHoii paboTe peann3oBaHbl OCHOBHbIE SKCMTyaTalld-
OHHBIE pPEeXHMBI padOTHI cynHa. [lepen e€ BHIMOJHEHHEM CleayeT
o3HakoMuThCs ¢ IIpaBunamm Poccuiickoro Mopckoro Perucrpa Cy-
npoxoxctsa [1, 9].

B skcrumyaTalMOHHBIX peXuMax paboThl pasiuuHBIE yCTPONCTBa
cyaHa GyAyT WUMHTHPOBATBCS ONMHAKOBBIMH HArpy3KaMH, TaK Kak HX
KOJIMYECTBO OTPAHUYEHO.

2. Pexxnmpl paGoThi CyaHa
Oounounan pasoma T

[Ipexne yem mepeiTH paGoTaTh K CyHOBOM 3/EKTPOCTAHIIMH, He-
00Xx0AuMO OTKMOUUTCH OT Gepera. beperoBoii pekuM ABNISETCS HEHa-
rpy’keHHbIM. [TuTaHue oT Gepera moyy4alOT HEOCHOBHBIE MOTPEGHTe-
JIH, MOIIHOCTh KOTOPBIX HeBenuka. YroOs! nsbexarh nepepsisa B MH-
TaHUH, NpH HEOOXOAMMOCTH, JOMYCKaeTCs KpaTKOBpeMeHHas napan-
JenbHas paboTa kKaxaoro reHeparopa ¢ GeperoM. J{nutensHas napai-
JienbHas paboTa He JOMYCKAeTcs B CBS3W C Pa3sHbIMU TpeGOBaHUAMM
N0 OTKJOHEHHMIO HANpPSHKEHWS M YacTOThl y CYNOBBIX H GEperoBBIX
SNEKTPOCTAHLH.

Ha naunoM TpeHaskepHOM CTEHAE TPH YIPABIEHHH C KOMIBIOTEpA
HeT BO3MOKHOCTH OCYLIECTBHTH CHHXPOHM3ALMIO C Geperom, moaromy
NPUXOOUTCH OTKMOYaTh GeperoBoif aBTomMat BpyuHyk. [locne OTK/IO-
yeHus! muTanus ¢ Gepera (kwonkoii QSC Ha CV) maGoparopHsiii KOM-
TUIEKC NEePEXOIHT B ABTOMATHYECKHH PeskHM.

B pexume TMOJIVABTO ¢ naHenu ympasnerus (cM. puc. 4) Ha
I'PLL xHonkoit «Starty wmi1 ¢ koMmblotepa B ananorosom okse «Diesel
Generator I» (cM. puc. 26) kHonkoit «[Tyck» npoussoautcs 3amyck I
[Tocnie yCTaHOBKHM HOMHHANBHBIX [1aDAMETPOB TEHEPaTop aBTOMAaTHYe-
CKMM BbIKTIOHaTe eM KHOMKOW «CB ON» ¢ naHenw ymnpapreHUs HIH
kHomkoi «QG1 BKI» ¢ KoMMbIOTEpa B Ananorosom okue «Diesel Gen-
erator 1» Gyaer BKITIOYEH Ha IIHHEL

Jlns aBTOMATHYECKOTro 3aIycKa [u3elb-TeHepaTopa NepekmoyaTess
Ha MynbTe YpaBleHUus CTaBUM B TONOKeHHe A6mo3anyck. 3aMbIKaroT-
Csl KOHTAKTEI B €N pejte mycka. [IpoHcXoauT mpokayka MacioM M BO3-
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QyWHbIi 3amyck asurarens. IIpn NOCTHXEHHH BAloM Ou3eNs ompele-
JICHHOI 4aCTOTHI BPaILEHMs, OH NEepexXoauT paboTaTh HA TOIUIMBO, OT-
K/I0YaeTcs 3JeKTPOABUraTeNb NPEANYCKOBOM NPOKAYKH Macja U npe-
KpalaeTcs mo/iaya IyCKOBOrO BO3yXa.

[Mpoucxoaut camopo30yKAeHHE reHepaTopa W NMpPH HOMUHAIBHOM
HanpshkeHHn oH nonkmovaercs Ha I'PII (puc. 33). Tlocne Toro kak
JI'l BcraHeT Ha LIMHBI, TPEHAXEPHBIH CTEH/ NEPEBOMUTCA B PEXKHM
«TOJTYABTOw.
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Puc. 33. Binouenne JII" va wusnt TPIL]

Hapannenvnan paboma JI'

[Mpy BKIKOYEHHMM IM3€Nb-TEHEPATOPOB HA NapajlIeNbHYIO0 padory
BBINOJIHSAIOTCS CJISAYIOLIHE OTepatyH.

B pexume «[IOJIYABTO» ¢ naHenu ynpasnienus (cM. puc. 4) Ha
I'PII] xHomkoM «Start» M ¢ KOMIBIOTEpa B AMAIOroBoM okHe «Diesel
Generator 2» kHonkoii «ITyck» npoussoautes 3amyck JII. [locne ycra-
HOBKH HOMMHAJIbHBIX [1apaMETPOB FeHepaTop aBTOMATHYECKUM BBIKIIHO-
garesieM kHonkoif «CB ON» ¢ nanenu ynpasienus wid kHonkoi «QG1
BKJY C KOMIIbIOTEpa B auanoropom okne «Diesel Generator 2» Oyzer
CHHXPOHHM3UPOBAH M BIJTFOYEH Ha LLIHUHEIL.

B pexume «ABTOp», xorna Harpyska paGorarouiero JIT mocturaer
70% oT ero HOMUHAIBHON MOIIHOCTH MM Oojee, B TeUEHHE HE MEHee
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10 cexynn no komaune or PMS Gyner zamyuieH pesepeHeii I u
BKJIIOYEH Ha rimaBHbie cOopubie mmuel [P [Tocne BKmodeHus Ha-
rpy3Ka aBTOMaTHYECKH pacripefensercs Mexny asyms JII'. Xapakrepu-
CTUKM OCHOBHBIX NapaMeTPOB IIPU MapajUTeNbHON padoTe reHepaTopoB
NOKa3aHbl Ha puC. 34.
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Puc. 34. Ilapannenshas paGota reHepatopos

Korna ocuosnoli [II" paGoraer wa c6opubie munsl ['PIL, a pe-
3epsHbii JIT" 0CTaHOB/EH, TO MpH MOJIyYeHUH oT ocHoBHoro JI" mpe-
AOYTNPEIUTENbHOr0 CUrHala O HEeKPUTHYHOM HEHCMPaBHOCTH MO KO-
manze ot PMS Gyner 3anmymen pesepsrerit JII'. 3atem stot I cln-
XPOHH3UPYETCA W BKJIOYAeTCS Ha riaaBHble cOOpHbie wnHbl [PIL.
Tlocne Bkntouenus Harpyska GyjeT MIaBHO IepeseleHa Ha pe3eps-
uelif [T, mocie gero ocHoBHOM JIIT OTKIIOUAETCH OT UIMH U OCTAHAB-
nuBaerca. [Mocne octanoBkyr ocHOBHOI JII" GyneT cuuTaThes HEroTo-
BBIM K 3alycKy JO TeX [op, Toka ero o6o6uieHHbI peaynpenn-
TENBHBI CHTHAN HE CHIMETCA. :

HekputniHas HeMCNPABHOCTE — 3TO HEUCHIPABHOCTb, He TPedyrolIas -
HeMeuleHHol octaHoBku [T,

HewncnpaBHOCT MOXeT MMHTHPOBATBCSA TIpH MOMOLIM MOTEHLMO-
meTpoB (cM. puc. 11) u kHOMOK (cM. puc. 12) ¢ reHepaTOpHOI CeKUuK
JUISl KaXK0r0 reHeparopa.



Bruouenue 6an0zeHepamopa

PaGoTa OT BAJOTeHEPaTOpa OCYLIECTBIAETCA TOTA, KOTJa OCTagTcs
B OKCITyaTAallW{ 9acTh BCTIOMOraTeNbHBIX MEXaHH3MOB MAalIMHHOTO
OTZeNeHHA W OOLIECYIOBBIX CHCTEM H OTKIIOYAKOTCH nanyOHble MeXa-
Hu3MBI (puc. 35).
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Puc. 35. Pabora oT BaoreHeparopa

B pexume «[TOJIYABTO» nopsjok nepexoa Ha BaloreHepaTop 1
0GpaTHO MPOBOJIAT B CIIEAYIOLLEH MOCIE10BATENBHOCTH:

1. 3anyctuts BI' ¢ MOMOILBIO KHOIKH «PYYHOM MTYCK 'BI'™» Ha
cexuuy BI'.

2. Tlepeiitu B pexkum BT B okue «Power Plant» mporpamMmbt M-Vision.

3. Tlocne BbIXOAA U3 OTKPHITOrO MOpPsi MEPEBECTH 3JIEKTPOCTAHLHUIO
B aBTOMATH4ECKHH PEeXUM.

4. Tlocne Toro kak JI['1 3amyCTHTCS M BCTAHET HA UMHbI, MEPeHTH B
TI0JTyaBTOMATUYECKAT PEXKUM.

5. OcraHoBuTH BI ¢ oMouibio kKHomk# «Py4yHas octaHoska BI».

B pexume «ABTO» mpu nepexolie Ha BajJOreHeparop obparHo
Heo6XonuMo:

1. 3anyctuts BI' ¢ NOMOLIBIO KHOMKH «PYYHOH ITYCK BI'» Ha
ceximH BI'.
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2. Ha jononHWTeNsHOM MaHenu omeparopa (CM. puc. 5) HaxaTh
kuorky BI. ITpomsoiiner aBTOMaTHYecKas CHHXPOHM3ALNA BI ¢ [T,
pacniperiesieHyie Harpy3ok i otkmodenne JiI° oT wun.

3. TTocnie BBIXOJA U3 OTKPBITOrO MOps Ui MEepPeBOa Harpy3Kku Ha
JIT Haxath kKHONKY «KABTO» Ha HOTONHUTENBHON TIaHeN! ynpaBIeHus
(cM. puc. 5).

4. Octarosuts BpyuHyio BI.

Pedxcum pazdeneHHblx ceKyuil

DTOT peXHM MCMOJB3yeTCs, KOrha BO3HMKACT HeOoOXOANMOCTh
gacTh notpebuteneif nutath ot [T, a 4acTh OT BT (puc. 36).
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Puc. 36. Pexxum pasfeneHHbIX ceKumit

B pexnme «[TOJIYABTO»:

1. 3anyctuth BI' ¢ MOMOLIBIO KHOTIKH «PYYHOM TYCK BI'» Ha
cexuun BI'.

2. [MepeiiTu B pexum «PA3JIEJIbHBIM» B okxe «Power Plant» mpo-
rpammsi M-Vision.

3. Jlna nepexofa Ha CYIOBYHO JIEKTPOCTAHIIMIO HeoOXoIMMO Tpo-
W3BECTH Te ke AelCTBUS, 4TO W B TpeabiylieM pexume. TTpousBecTn
aBTOMaTHYeckyto cunxponmsamno [T ¢ BI', a 3areM nepexioyareieM
QS npou3BecTH pa3/ielieHHe Harpy3Kku Ha CeKUNH BI'u IT".
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HNTOI'OBOE TECTOBOE 3A/TAHUE

no aucuumianHe:  «TpeHa:kepHas  NMOATOTOBKA:  TeXHH4YeCKOe
ucnojb3oBanue u oocay:xxkuBanue CAIIC u UX 3J1eMEHTOB)» CHENUAIBHOCTH
26.05.07 Oxcmiyaranmusi CyA0BOr0 3JICKTPOOOOPYIOBAHUSI M CPEACTB
aBTOMATHKH, oOpa3oBaTejbHasi MNporpaMMa <«JKCIUIyaTauus CYyJA0BOI0

3JIEKTPOOOOPYAOBAHNS U CPEICTB ABTOMATHKI
OO0miee BpeMs BbINOJTHEHUA: 60 MUHYT

OO0masi MHCTPYKUMS: BHUMATEJIBHO TNPOYUTANTE KaXKAblii BONPOC U

Bbl0epHTe WJIM aiiTe OTBET B COOTBETCTBUM C MPEAT0KEHHON HHCTPYKIHE.

OueHnBaeMue KOMIICTCHIINM:

KomneteHuusa: K-3. CnocobeH ocyliecTBnsaTb 6e3onacHoe TexXHUYeckoe
MCcnonb3oBaHue, TexHm4Yeckoe obcnyxneaHme, ANarHOCTUPOBaAHME U PEMOHT CUCTEM
aBTOMATUKM W yMpaBreHus  [MaBHOW  [BUraTeNnbHOW  YCTAHOBKOW M
BCMOMoraTefnibHbIMM  MexaHu3mamMuM B COOTBETCTBMM C MeXAyHapoAHbIMU U

HauMoHalbHbIMU TpGGOBaHMﬂMVI

BA30BbI/ YPOBEHb

1. Kakasa cmanyeckaa BenumuuHa B I3NEKTPOTeXHUKe o0OGoO3HavaeTcs
oykBon "I" u namepsiercsa B Amnepax?

A) Cuna Toka

B) HanpsikeHne

B) SnekTpuyeckoe conpoTusneHune

") BnekTpnyeckasi MOLHOCTb

2. Kakon nonynpoBoAHUKOBbLIN NPUOOP NponycKaeT 3NIeKTPUYECKUN TOK
npeumyLecTBEHHO B OA4HOM HanpaBrieHnun?

A) Pesuctop

B) KoHgeHcaTtop

B) Ovop

") TpaHcopmaTop

3. Y10 npoucxoauT C BbIXOAHbLIM HaNpPSXKEHUEM CUHXPOHHOrO
reHepaTtopa npu yBefiIv4eHUU TOKa BO3OYXKAEHUA (NpU HEeM3MEeHHOM 4YacToTe
BpaLeHuna)?

A) HanpsikeHvne ymeHbLLaeTcs



b) HanpsikeHne octaeTca HEM3MEHHbBIM

B) HanpsixeHne cHavana pacrteT, noToMm nagaet

') HanpspkeHne yBenuunBaeTcs

4. Kakom npubop Ha rnaBHomMm pacnpegenutenbsHom wute (MPLL)
ucnonb3yeTcs AN KOHTPOJSIA YacTOThbl NepPeMeHHOro Toka?

A) BonbTmeTp

B) YactoTomep

B) BattmeTp

M) CyeTumk moTO4acoB

5. Kakoe MuHMManbHoe 3HayeHWe COMPOTUBIIEHUA  U3ONALUMU
aneKkTpoyctaHoBOK cyaHa (no PKO) cuutaetca AgonycTUMbIM  npu
akcnnyatauum?

A) 0,1 MOm

B) 0,5 MOm

B) 1,0 MOm

N 10 MOm

NPOOBUHYTbIW YPOBEHb

6. MNpu nonbiTKe BBOAA reHepaTopa Ha napannenbHyl paboTy cTperka
CUHXPOHOCKONAa BpaLlaeTCA Mo 4YacoBOMW CTperike o4YeHb ObiCTpo. Bbibepute
BepHble AeMCTBUSA onepaTtopa AMA UCnpaBfieHUsA CUTyauuu:

A) HesHauMTenbHO yBENUYUTL YacTOTy NPUBOAHOIO ABUraTens

B) YMeHbWwnTb YacToTy BpaLleHns Bana noaknio4yaemMoro reHeparopa

B) [NoxpaTbcs 3amMeaneHusi BpaweHuUst CTPerkM U MOMEHTa, Korga OHa
oKaxeTcs B 30He «12 yacoB»

) HemeaneHHO HaxaTb KHOMKY «3akpbiTb BbIKMOYaTENby», Moka CTpeska
ABUXETCA

[) [lMpoBepuTb U npuM HEOBXOOUMOCTM OTKOPPEKTUPOBATbL HanpshkeHue
NnoAKnto4aemMoro reHeparopa

7. YTBepxpeHue: «Pene obpamHolu wmowHoOcmu rpedHasHa4YeHo Ors
3awumsl 06MOMOK cmamopa Om MOKO8 KOPOMKO20 3aMblKaHUs, MO3MmoMy eeo
ycmaeka o0bbiyHo cocmasernisem 100-200% om HOMUHaribHO20 moKay.

A) Oa, BepHo

B) HeT, He BepHO



8. YcTaHOBUTEe COOTBETCTBUE MeXAy TUMOM 3alUTHOro YCTPOWUCTBA M

ero ocHoBHow ¢yHkumnen B cucteme CAI3C:

YcTtponcteo

PyHKUMSA

Pene obpaTtHomn

mMoLHocTH (KBT)

A) 3awuta OT neperpyskm no

TOKy n K3

OndpdepeHuna
NbHasa 3awmTta

B) OrtknoveHne npu pabote

reHeparopa B pexumme asuraterna

MakcnmanbHas B) 3awwuta OT BHYTPEHHUX
TOKOBas 3awmTa 3aMblkaHuin B 0BMOTKax ctatopa
(MT3)

3awumTa ) OTtknodeHne npu rnybokomn
MUHMMarbHOro npocajke Hanps»KeHusi ceTu
HanNps>KeHUs

3awmTa no 1) MNpepoTepalleHne paboTbl Ha

vyactoTe ('y) HedonyCTUMbIX YacToTax BpalleHna

BbICOKMA YPOBEHb

9. Bbl nogrotaBnuBaeTe reHepatop K nycky. Ha npubopax Bugwure:
yactota cetu 50.0 'y, a yacrtota nogknyaemoro reHepatopa — 51.5 u.
Ctpenka CcUHXpOHOCKONna ObICTpO Bpawaetca. Kakon napameTp HYXHO
M3MEHUTb (YBENUYUTb WSIN YMEHbLUUTb) U KaKUM pPerynaTopom Ha naHenu
TpeHaxepa HY)KHO BO34eMCTBOBaTb, YTOObI 3aMeANUTb BpalleHue CTPEsiku u
NoAroTOBUTb FreHepaTop K BKNHOYEHUIO?

10. [Ba reHepatopa paboTtaloT napannenbHo. Bbl Buaute, u4TO
FeHepaTop Ne1 neperpyxeH (amnepmeTtp nokasbiBaeT 110% oT HoMuHana), a
FeHepaTtop Ne2 HeporpyxeH (60%). Kakme [encTBMA HYXHO BbINONIHUTL C
perynsitopamMum 4acToTbl BpaleHUsi Ha KaXAoOM W3 reHepaTopoB, YTOObI
BbIPOBHATb aKTUBHYK Harpy3ky (KBT) mexay HMMKM, He MeHsss npu 3TOM

obLylo YacToTy B CyJOBOMU CeTU?




KomneTteHuus: MK-10. CnocobeH ocywecTBnsaTb  HabnwogeHve  3a

aKCnnyartauunen anekTpuYecKnx 1 aNEKTPOHHbLIX CUCTEM, a TaKkKe CUCTEM YrpaBreHus.
BA30BbI YPOBEHb

1. Onepatop ocywecTBnsieT HabnwaeHne 3a paboTon cyaoBow
anekTpoctaHuuMu. Ha rnaBHOM pacnpegenuTenbHOM LWUTe  3aropernacb
curHanusaums «lMeperpyska no ToKy» Ha OAHOM U3 OTXOAALMX KaGenen NUTaHUS.
Kakoe nepBoe oencTBME AOMKEH BbINOMIHUTL ONepaTop ANsl OLEHKU CUTyaumumn?

A) HemeaneHHo oTkNouUTb NUTaOLWMIA kabenb aBTOMaTUYECKMM BbIKIOYaTeNnem

B) MNpoBepuTb 3HayeHWe Toka MO amnepMeTpy M CPaBHUTb C HOMWHAIbHbLIM
3HaYyeHvem

B) YBenuuutb 4acToTy BpalleHust [AOu3enb-reHepatopa Ans KoMMeHcaumu
Harpysku

IN) MNepeknounTb NUTaHME Ha Pe3epBHbI reHepaTop

2. Mpn py4yHOM CUHXPOHMU3aLMKU CTperika CMHXPOHOCKONa BpawaeTcs no
YacoBOW cCTpenke o4yeHb ObicTpo. Kakoe pyyHoe BoO3aencTBME HeOOXoAUMO
BbIMNOJSIHUTb Ha NaHenu ynpasrneHusn?

A) YMeHbLlWNTb Nogavy ToNnMBa Ha An3enb perynupytowien kHonkon "Speed |"

B) HaxaTb kHonky "Close" ons BknioveHna aBTomarta

B) YBenuuntb nogady Tonnuea kHonkown "Speed 1"

M) MNepekntounTb perynaTop HanpsKeHUst B Py4YHOW PEXUM

3. Mpu napannenbHon paboTte ABYX reHepaToOpoB OAUH U3 HUX NMeperpyxeH
No peakTUBHOM MOLYHOCTU. HarpyxeH peakTMBHOM MOLWHOCTLIO U UMEIOLWMUN
MHOYKTUBHbIN XapakTep.

A) YBennuntb nogavy TONnMBa Ha NEPErpy>XeHHbIN AN3erb

B) OTkNoUYUTL YacTb NOTpedbuTenen ¢ MHOYKTUBHBLIM XapakTepoMm

B) YBenuuntb TOK BO3OYXOEHUSI NEPErpY>KEHHOro reHepatopa perynsiropomM
HanpspKeHUs

) YMeHbwnTb TOK BO3OYXXAEHUS MEpEerpyXeHHOro reHepatopa perynsitopomM

HanpsXeHud

4. KakoBa npaBunbHasi nocnegoBaTeNibHOCTbL AEUCTBUMWA NpPU NNaHOBOM
OTKITIOYEHUU reHepaTopa OT WMH napannenbHon paboTbI?
A) OTtknounTb aBTOMaT — COpPOCUTbL aKTUBHYK Harpysky — cbpocutb

peaKTUBHYIO HAarpy3ky — OCTaHOBUTb AN3ET1b



B) lMepebpocuTb TONMbKO peaKTMBHYK Harpysky — OTKMOYWTL aBTomMatr —
OCTaHOBUTb AM3erb

B) MepebpocnTb akTUBHYIO Y peakTUBHYH Harpy3ky 4O MUHUMYyMa — OTKMHOYUTb
aBTOMaT — OCTaHOBMUTb AN3ENb

M) OcTaHOBUTL AM3eNnb — O0XKAATbCS NAAEHUs YacTOTbl — OTKMOYUTL aBTOMaT

5. Ha TPLWl cpabotana curHanusauusa "3asumneHua". Kakoe nepBoe
npakTuyeckoe AenMcTBMUE AOSKEH BbIMONMHUTbL 3NIEKTPOMEXaHUK ANA NoKanusauum
HeucnpaBHOCTU?

A) TlooyepegHo oOTKNOYaTb rpynnoBble aBTOMaTbl LENen ynpasBrieHus,
Habngasn 3a HaAMKaTopom "3asemneHms”

b) HemeaneHHo obectounTtb Bech [PLL

B) 3ameHuTb BCe npegoxpaHuTenu B Lensax ynpasneHus

") NopaTtb NoBbILWEHHOE HanpskeHue Ansa "npoxura" mecta 3amblKaHUS
NPOOBUHYTbIW YPOBEHb

6. Bblbepute BCE BepHble gencTBUA NpU yCTPaHEHUU HEUCNPaBHOCTU
"leHepaTop He BbLIXOAUT Ha HOMMHaNIbHOE HanpsXXeHue B PYYHOM pexume
ynpasneHusa Bo30yxaeHmem":

A) NpoBepnTb HanNU4uMe NMTaHUsA Ha BXo4e PyYHOro perynsaropa Bo3byxaeHus

B) Mameputb conpotmBneHne oBMOTKM BO3DYXOeHUst poTopa M NPOBEpPUTb
LeNOCTHOCTb LWETOYHOrO y3na (Mpu Hanmyum)

B) HemegoneHHo 3ameHutb ©nok ABP Ha HoBbIM 6e3 [OOMNONHUTENBHOWM
ANarHOCTUKN

) TllpoBepuTb nonoxeHwe nepeknoyatens "PydHoe/ABTOmMaTtunyeckoe"
ynpaBneHune Bo3byxaeHnem

[) Y6eantbca B OTCyTCTBUM OOpbiBa B LEMNSX WU3MEPEHUS HANPSPKEHUS Ha

crtaTope

7. YTBepxpaeHue: «lpu py4yHOM perynupoBkKe ANA U3MEHEHUA CUrHanos
perynsitopa 4acToTbl Ha caM perynsTtop Heo6xoAuMo nogaTb HanpPsXKeHUe».
A) Oa, BepHO

B) HeT, He BepHO

8. YctaHoBUTE COOTBETCTBUE mMexnay VIHFIVIKaTOpOM/CVIFHa.ﬂOM Ha naHenu

ynpaBrneHusa n aencTtBmem ANIeKTpoMexXaHUuKa npu HabnaeHun:



Cutyauumsn

Heobxoaumoe py4yHoe Bo3gencTBme

YacTtoTa
reHepartopa

"mnaesaet" +0,5 Iy

A) lMoactpontb noTteHumomeTp "Stability"

nnn "Droop" Ha perynarope 4acTtoTbl BpalleHUs

npu cTabunbHom
Harpyske

Hanps»xeHwne B) MNMpoBeputb HacTponky yctaBok AVR un
reHepaTopa npy HeobXoAMMOCTU YBENUYUTL KOI(PUUMEHT
MeaJSIeHHO ycuneHus
CHWXaeTcs npwu
BKIIOYEHUU
Harpysku

Mpwn B) KpaTkoBpeMeHHO W3MeHUTb 4acToTy
CYHXPOHM3aLnn BXOOSALLEro reHepaTopa AS1s NPOXOXAEHNA TOYKU
cTperka CUHXPOHM3Ma U NOBTOPUTb MOMbITKY
CUHXPOHOCKONAa
"3aBucna" y

HYNeBOM OTMETKM,

HO He (pukcmpyeTcs

OavH n3
reHepaTopoB
paboTaeT c
"onepexatoym”

cos ¢ (EMKocTHas

) YBennuntb TOK BO3OYXXOAEHUS OaHHOro

reHepaTopa perynsitopoM HanpsikeHus

Harpy3ska)

Mocne K3 1) Cépocutb 3awmty ABP kHonkon "Reset"
reHepaTop He | 1 NepeBecTn PEerynaTop B PY4YHOW PEXUM AN
BOCCTaHaBNMUBAET | NNaBHOro NogbEMa HanpPsKEHMS




HanpshxeHue

aBTOMaTU4eCKHN

BbICOKUW YPOBEHb

9. Ha TpeHaxépe cmopmenupoBaHa cutyauus: "lpun BKINOYEHUN MOLLHOIrO
acCMHXpPOHHOro ABuratensa Habnwogaetcsa npoBan HanpskeHusas Ha 20% wu
cpabaTbiBaHMe 3aWmUTbl N0 MUHMMaNbHOMY HanpskeHuro". OnuwnTe NowaroBbIn

anropuTm AeMCcTBMKU onepartopa Ans:
a) BOCCTaHOBJIeHUs1 NUTAHMUA NoTpebuTenen;

0) npepoTBpalWeHUs NOBTOPHOro cpabaTbiBaHUA nNpu  crneayroLwem

BKITFOYEHUU aHaNOrMYHOWN Harpy3ku. YKaxute He MeHee 4 KOHKPEeTHbIX AeUCTBUN.

10. MNMpun oTpaboTke HaBbika "Py4yHoe ynpaBneHne Bo3OyxaeHnem" CTygeHT
CTOSNIKHYNCA C TeM, 4TO HanpshkeHMe reHeparopa He perynupyeTrcs
NOTEHUUOMETPOM: MpPU BpaLleHMU PYYKU HanpsikeHue nmbo He MeHsieTcA, NU6o
MeHsieTCAl CKaykoobpa3Ho. HazoBuTe TpuM BO3MOXHbIE TeXHUYECKUEe MPUYUHBI
OaHHOW HeuCnpaBHOCTM B pearibHOM CUCTEME U NO OAHOMY MNpPaKTUYEeCKOMY

CnocoOby NpoBepKU KaXxaon U3 HUX (KaKMM NnpnbéopoM U 4YTO U3MEPATD).

KomneteHuusn: [1K-13. CnocobeH WCNOMHATb [OOJMKHOCTHble 00A3aHHOCTU

KOMaHOHOro cocrtasa CyaoB B COOTBETCTBMN C HOPMATUBHbIMU OOKYMEHTaMU

BA30BbIA YPOBEHb

1. CornacHo [ITY cyAoBbIX  3MEKTPOYCTAaHOBOK, KTO  HeceT
OTBETCTBEHHOCTb 3a TEXHUYECKM NMpaBUSIbHYIO 3KCNyaTauuio U cBoeBpeMeHHoe
obcnyxuBaHue INeKTpocTaHuUmn?

A) CygoBon anekTpomexaHuk (Mnu  cTapwmii  MexaHuk Ha cypax 6es
aNeKTpoMexaHuKa)

B) BaxTeHHbIN MexaHuK

B) KanutaH cygHa

") OnekTpoMOoHTEp BaxThl




2. Kakon HopMaTMBHbIA [OKYMEHT pernamMeHTupyetr TpeboBaHuAa K
6e30nNacHOCTM CyAOBbLIX 3NIEKTPUYECKUX YCTAaHOBOK B 4acTu npenoTBpalieHus
noxapos?

A) Kogekc OCTIC (ISPS Code)

B) KonseHuua MAPIOJN (MARPOL)

B) MexxayHapoaHas koHseHums COJIAC (rnasa 1l-1)

") TpynoBown kogekc PO

3. CornacHO MHCTPYKUUM MO 3IKcniyaTtauuu, YTo Heo6xoammo cpenaTtb €
yctaBkon APH npu nepexome Ha py4yHoe ynpaBneHue BO30OyxaeHMeM B
aBapuMHOM cuTyauumn?

A) YcTaHOBUTb MUHUMAIbHOE HanpskeHne 4519 9KOHOMUM TonnmBa

B) OctaBuTb ycTaBKy 6e3 nsmeHeHum

B) Mpon3BonbHO MeHATL YCTaBKy Ans cTabunusaumm 4acToTbl

') YcTaHoBUTL HanpsbkeHne, COOTBETCTBYOLWEee HOMUHANIbHOMY 3HAYEHUIO CeTU

(no BonbTMETPY)

4. B KAKOM AOKYMEHTe BaxXTeHHbIN 3JIeKTpOMeXaHUK 06s3aH hpMKcupoBaTb
napameTpbl paboTbl reHepaTtopoB (HanpsXXeHwe, TOK, 4acToTa, TemMnepaTypa)
corrfiacHo pacnucaHuio BaxTbl?

A) B cynoBom xypHane

B) B xypHane yyeTa paboTbl anekTpoobopygoBaHus (MM BaxTEHHOM >XypHarne
OMO)

B) B rpysoBom nnaHe

") B )xypHane y4eHui n TpeHMpPOBOK

5. Kakoe MMHUManbHOoe 3Ha4yeHuMe  COMPOTUBIIEHUA  U3ONALMMU
pacnpegenutensHon cetn 400 B (no tpe6oBaHusam Perncrtpa mn MNTI) aBnsaerca
OCHOBaHWeM Ans HeMeAsIeHHOro NoMcka HemcnpaBHOCTU?

A) MeHee 0,1 MOm

B) MeHee 0,5 MOm

B) MeHee 1,0 MOm

) MeHee 5,0 Mom



NPOABUHYTbIAN YPOBEHb

6. Mpu nogrotoBke K MaHeBpY (3axon B MNOPT) COrflacHO BaxTeHHbIM
MHCTPYKLMUSAM, 3NeKTpoMexaHuK ob6s3aH obecneuynTb rOTOBHOCTb
anekTpoctaHuuu. BbibepuTte HECKONbKO [ENCTBUA KOTOpPble OH [OOJDKEH
BbINOJIHUTb:

A) 3anyctTuTb 1 BbIBECTM Ha napannesibHylo paboTy BTOpoOW reHepartop (ecnu
TpebyeTcs NO pacnucaHuto)

B) OTkNOUYUTL BCE CUCTEMBI CUTHaANM3auUuKn Ansa CHUXeHns wyma B LMY

B) NpoBepnTb CNpaBHOCTb CUCTEM aBapUNHOIO OMOBELLEHNS U 3aLUNTbI

") MponHCTPYKTUPOBaTh BAXTEHHOIO MEXaHuKa O Nnopsake B3aMMoLeNCTBUSA MpuU
MaHeBpe

) CamocToATeENbHO OTKMOYMTL HaBUraLMOHHOE 0BOpyAOBaHWE ANSA CHUXKEHWUS

Harpy3ku

7. YtBepxpeHue: «CornacHo Tpeb6oBaHuam [OAHB (CTCB), nepen
3acTynyieHMeM Ha BaxTy 3NeKTPOMexaHUMK 00si3aH O3HAaKOMUTbLCA C TEKYLIUM
COCTOSIHMEM 3NEeKTPOOObOopyaAOBaHUA, 3aNMCAMU B XXypHane U pacnopsXeHUsasmu
cTaplero MexaHuka, U TOJNIbKO Nocrie 3TOro NPUHATL BaxTy».

A) [a, BepHoO

B) HeT, He BepHO)

8. YcTtaHOBUTE COOTBEeTCTBME MeXay CcuTyauuend Ha TpeHaxepe W

OenucTBueMm, npeannMcaHHbIM OOJIKHOCTHOM MHCprKuMeﬁ/perﬂaMeHTOM:

Cutyauusn HdewncTBue no pernamMeHTy

CpabaTtbiBaH A) HemeaoneHHo [O0MOXWUTb cTapliemy
ne 3alMTbl | MEXAHUKY M Ha MOCTMK, HayaTb LEeWCTBUSA MO
reHeparopa BOCCTaHOBJIEHUIO NMUTAHWUA COrfnacHO aBapUMUHOMN
(«BnakayT») NHCTPYKL MK

[MnaHoBbIN B) BbinonHUTL nepeknoYeHns CorfiacHo
BBOJ PE3EPBHOrO | YEK-NUCTY, 3anucaTb NapamMeTpbl B >XypHan,




reHeparopa YBEAOMNTb BaAXTEHHOIO NMOMOLLHUKA

O6HapyxeHun B) 3anucatb B XypHan AOedekTos,
€ HeucnpaBHOCTH, | AONOXUTb cTapLiemy 9NEKTPOMEXAHUKY,

HE yrpo>i<arou.1e17| 3arylaHnpoBaTb PEMOHT

B6e3onacHocTn

[MoxkapHas ) OBecTounTb NOBPEXAEHHbIA y4acTOK (No
TpeBora B panoHe | NHCTPYKLUUK), NPUMEHUTb cpenctea
Pl NOXapoTyLLUEHUS, AENCTBOBAaTb MO pacrnmcaHuio

no TpeBoram

[MonyyeHuve [) BbinonHWTb npukas, [onoxutb 06
npukasa Ha | ICNONMHEHNKN, 3anucaTb U3MEHEHWE pexuma B
N3MeHeHne BaxTEHHbIN XypHan

pexuma paboTbl

BbICOKUM YPOBEHb

9. CornacHo MHCTPYKLMMK MO BBOAY reHepatopa Ha napannenbHyl paboTy,
nepen 3amMblKkaHMEeM aBTOMaTa HeOOXOAMMO BbIPOBHATbL YacToTbl. Ha TpeHaxepe
Bbl BuguTte: cetb 50.0 Ny, nogknovyaembin reHepatop 49.2 'y. Kakon napameTtp
HYXHO U3MEHUTb (YBeJNIMYUTb UITN YMEHbLUUTb) PEryNIATOPOM Ha NOAKMYaeMOoM
reHepaTtope, 4TOObl BbINOMHUTL TpPeOOBaHME WHCTPYKUMM U MOATOTOBUTb

reHepaTop K BKNOYEHNI0?

10. Bbl ucnonHsete O006A3aHHOCTM BaXTEHHOro 3JIEKTPOMEXaHMUKa.
CornacHo BaxTeHHbIM WMHCTPYKUMAM, HEOOXOAMMO paBHOMEPHO pacnpenenuTb
aKTUBHYIO Harpy3ky mexay ABYMsl napanfefibHO paboTarowmmu reHepaTtopamu.
HaGniopaete: NeHepatop Ne1 — 80% Harpy3ku, NeHepatop Ne2 — 40%. Kakue
BCTPeYHbIe AencTeums c perynstopamu YacToThl BpaLleHus
(«Speed»/«Governor») HYXHO BbINOMHUTL Ha KaXAOM reHeparTope, 4TOObI
BbIPOBHATb Harpy3kKy, He Hapywas 4actoty cetu (50 I'w)? Ykaxute, 4to

YyBEeJIN4NTDb, a YTO YMEHbLNTDb.




KomneteHuus: NMK-14. CnocobeH BnageTb 3HaHMAMW NpaBuil HECEHNSA CyLOBbIX

BaxT, nogaepxaHuna cygHa B MOPEXOAHOM COCTOAHUN, CNOCOBHOCTbLIO OCyLWLEeCTBNATb

KOHTPOJ1b 3a BbINOJIHEHNEM YCTAHOBJ1E€HHbIX Tpe6OBaHVII7I HOPM U rpaBunsi

BA30BbI YPOBEHb

1. CornacHo npaBunam HeceHusa Baxtbl (MAHB/CTCB), kTtOo HeceTt
OTBETCTBEHHOCTb 3a 0e3onmacHyl 3Kcnnyatauuio 3neKTpoobopyaoBaHUA B
nepuopa cBoen BaxTbl?

A) BaxTeHHbI 3nieKTpoOMeXaHuK (UM BaxXTEHHbIN MEXaHUK)

B) CtapLumi anekTpomexaHuk

B) KanutaH cygHa

") Becb akmnax KONNeKTUBHO

2. Kakon napameTp 3aneKkTpoob6opyaoBaHMA HEOOXOAMMO KOHTPOSIMpOBaTb
B MepByl ouepeab AN noadepXaHMA CyAHa B MOpPEXOAHOM COCTOSIHMM
COrnacHoO YeK-NIUCTy BaxTbl?

A) LiBeT kopnyca pacnpegenmtenbHoro wuta

B) ConpoTnBneHue nsonsumm n Temnepartypy obmMoTok

B) Mapky npoussogntensa obopynosaHuns

M) daTty nocnegHen NoKpacku wuTta

3. CornacHo TpeboBaHMAM K MOPEXOAHOMY COCTOSIHUIO, KaKoe AenCTBUe C
yCTaBKOM 3aliUTbl reHepaTopa IBNAeTCA HapyLleHUeM pernameHTta?

A) lNMpoBepuTb yCTaBKy Nepea BbIX0O4OM B MOpe

B) OctaBuTb ycTaBKy 6€3 N3aMeHeHU, eCrnivm OHa COOTBETCTBYET perfnameHTy

B) 3admkcmnpoBaTtb 3HaYeHne yCTaBKu B XXypHane

F) I'Ipomssoano N3MEHNTb YCTaBKYy ©e3 cornacoBaHus co CcTapwmmMm MexaHMKOM

4. B KakoM AOKyMeHTe (PUKCUPYITCA pe3ynbTaTbl KOHTPOsS NapameTpoB
3NeKTpoob6opyaoBaHMA NPU HECEHUU BaXTbl COrnacHo npasunam?

A) B rpyzoBomM maHudecte

B) B BaxTeHHOM XXypHane MexaHuKoB (Mnn XXypHane anekTpoobopyaoBaHms)

B) B cygoBom pacnucaHum no Tpeeoram

M) B nMyHOM gene uneHa akunaxa



5. Kakon MMHMManNbHbLIN YpPOBEeHb KOHTPOJNA 3a paboTon reHepaTopoB
OOJDKEH OCYLEeCTBNATbL BaxTeHHbIW 3NeKTPOMEeXaHUK CorfacHo npaBunam
HeceHuAa BaxT?

A) Tonbko Npu NosIBNIEHMMN aBapUNHbBIX CUTHANOoB

B) OguH pas B cyTku

B) MNMepuoanyecku, cornacHo yCTaHOBEHHOMY pernameHTy o6xoaoB (Hanpumep,
KaXabln Yac)

M) Tonbko No TpeboBaHUIO CTapLIero MexaHuka

NPOABUHYTbIAN YPOBEHb

6. Mpu HeceHUM BaxTbl 3MEKTPOMEXaHUK o0Os3aH KOHTpoONMpoBaTb
napameTpbl pa6otbl CA33C. Bbibepute napameTpbl, OTKNOHEHME KOTOPbIX OT
HOpPMblI TpebyeT HemeAaNeHHOro AokKfaga cTapweMy MeXaHUuKy CorfiacHo
pernameHTy:

A) TemnepaTypa NoALWMMNHUKOB reHepaTopa Bbille A0ONYCTUMOW MO MHCTPYKL MK

B) HesHaunTenbHoe konebaHne HanpskeHus B npegenax +2%

B) MageHue conpoTtnBneHus nsonauumn cetn Hwke 1,0 MOm

") NosiBNneHne NOCTOpPOHHEro wyma unu subpauum B pabote ausenb-reHepartopa

[1) NnaHoBoe nepekntoyeHne notTpedbutenen no pacnnucaHmo

7. YtBepxaeHue: «CornacHo npaBunam nogaepXaHuUsi MOPEXoAHOro
COCTOSIHUA, Nepen 3acTynneHMeM Ha BaxTy 3NeKTPOMexXaHUK 06fi3aH JMYHO
npoBepuUTb PaboTOCNOCOOHOCTL CUCTEM aBapMUHOW CUTHaNM3auvm m 3awuThbl, U

TONbKO MOcCre 3TOro NPUHATbL BaxTy».
A) Oa, BepHo
B) HeT, He BepHO

8. YcTaHoBUTe COOTBETCTBME MeXay HapyweHueM/OTKNoOHeHnemM U

OEeNCTBUEM MO KOHTPOJIKO COONIOAEHNA HOPM:



HapyweHue / denctBMe nNoO KOHTpoOsn cobnioaeHus
OTKNoOHeHne HOpM

[MpeBblweHne A) 3adumkcupoBaTb B XypHarne, OOMNOXUTb
TemnepaTypbl cTapLuemy, YyCUINUTb KOHTPONb, npwu
0OMOTOK He0BX0AUMOCTU CHU3UTb HarpysKy

HepaBHOomep b) BbINnonHuTh perynmpoBKy no
Hoe NHCTPYKLMN, 3anucatb napameTpbl,
pacrnpegerneHue MPOKOHTPOSIMPOBAaTL CTabUNBHOCTb
Harpysku

CpabaTtbiBaH B) lNpoBepuntb conpoTuBrieHWe wn3onsumm,
ne 3alnTbl | HAUTU M NTOKaNn3oBaTb NOBpeXaeHne, oPopMUTb
«3emMna» aKkT

OTKnoHeHwne ') CkoppekTMpoBaTb 4acTOTy BpaLlleHus,
yactoTbl oT 50 'y, | npoBepuTb paboTy perynatopa, 3anucaTb B

XypHan

[1naHoBoe [) BbinonHuTe paboTbl MO YeK-NUCTy,
TeXHU4ecKoe odopMUTb 3anucb B XypHane TO, OOMNOXUTb O
obcnyxusaHve FOTOBHOCTMU

BbICOKUI YPOBEHb

9. MNpu HeceHMMn BaxTbl Bbl KOHTponupyeTe paboTy reHepaTtopa. CornacHo
pernamMmeHTy, HanpsihxeHue AoNKHO ObITb 400 B *5%. Ha TpeHaxepe Bbl BUAuUTE:
HanpskeHne 390 B un npoponxkaete MeasieHHO CHuXatbcA. Harpyska He

MeHsANnachb.

Kakon napameTp HY)XHO OTKOppeKTupoBaTb (YBENUYUTbL WKW YMEHbLUUTD)
perynatopom HanpskeHus (AVR), 4ToObl BepHYTb 3HA4eHWe B HOpPMY U cOBnOCTH

TpeboBaHUA K MOPEXOOHOMY COCTOSIHUIO ANeKTPoobopyaoBaHMA?

10. [Ba reHepaTopa paboTtaroT napannenbHo. CornacHo BaxXTeHHbIM
MHCTPYKLMAM, aKTUBHasi Harpy3ka AOJKHa ObITb pacnpeperneHa paBHOMEPHO
(¥10%). Bbl HabnwopaeTte: NeHepaTtop Ne1 — 90% Harpys3ku, FeHepaTtop Ne2 —
30%.

Kakne BCTpe4Hble nencTemnsa ¢ perynatopamMmn 4acTtOTbl BpaweHUA HYXHO
BbIMONTHATL Ha KaXOOM TreHepaTtope, 4YTOObI BbIPOBHATbL HaArpy3ky u cobntocTu

pernameHT aKcnnyataunm? Ykaxute, YTo yBeNUYMTb, @ YTO YMEHbLUUTD.




