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BBepeHune

BBepeHune

Hacrosiwee PykoBoACTBO MO NPOEKTUPOBaHWIO NpeAHa3HavYeHo Ans O3HaKOMIMEeHWUs
obcny>vBatoLLEero nepcoHana ¢ OCHOBamy MPOEKTMPOBAaHUS MPUMBOAOB WM MPOLEAYPON npo-
rpamMmmmnpoBaHusi NpeobpasoBaTenei YacToTbl BEKTOPHbIX MYBXX (B ganbHenweM no TeKCTy
MMeHyeMbIxX «MT4YB»).

B pa3gene 1 npencraeneHa npouegypa nepsoro nycka, napameTpbl MNYB no ymon-
YaHuo, NpyBeAeHbl CXeMbl NoAKMoYeHua MYB K ynpaenaowmm curHanam.

B pasgene 2 npmBoaaTca npymepbl MPorpaMMHbIX KoHurypaumi MN4YB ans pewenms
HEKOTOpPbIX PacnpOCTPaHEHHbIX 3a4ay ynpaBneHus.

B pasgene 3 npvBoaaTCA npuMepbl CneumanvavpoBaHHbIX NMPOrpPamMMHbIX KOHGMIy-
pauwmn MYB ons pelueHnst HEKOTOPbIX Y3KOCNeLManmM3MpoBaHHbIX 3a4a4 yrnpaBrieHus.

B pasgene 4 npuBegeHbl npumepbl opraHm3aumn cessm ¢ MNMYB no cetn RS-485, a
Takke onpoca 1 yaaneHHoro ynpasneHusi npusoga c MJK, SCADA - cuctemsl.

YCTPONCTBO, MPUHLMN OENCTBUS, KOHCTPYKUMS, NPOLIECCHI MOHTaXa U TEXHUYECKOM
aKcnnyaTaumMm npueoga onucaHbl B AokymeHTe «[peobpasoBaTenb 4acToTbl BEKTOPHbIN
MYBXX. PykoBoacteo no akcnnyataummy. [porpammuposaHue MNYB onvcaHo B AOKyMeHTe
«PykoBogcTBo nonb3osatens MYBXX».

CokpaweHus u abbpeBuaTypbl, ICNONb3yeMble B PYKOBOACTBE:

AL —  ACMHXPOHHbIN ABUraTenb

AAL — ABTOMaTMyeckas aganTtaums K arekTpoasuraTento

ANB ABTOMaTUYECKOE BO30OHOBNEHNE paboThl (MoapobHee cm. Pr1
M4YB nap. 0-04)

AO2 —  ABTOMaTMyeckas oNnTMMMU3aLmsi aHepronoTpebneHms

XK —  2Kugkokpuctannuueckuin nHgmkatop (Ha JIr0O)
JlokanbHas naHenb onepaTopa — CbeMHasi NMLEeBasi NaHenb,

nno —  npefHasHayYeHHas Ansl MHAMKauuM 3HaueHuiA napameTpoB pabo-
Thl MPMBOAA W AN NporpaMMUpPOBaHns ero paboThbl

ocC —  O6paTtHas cBs3b (ANEKTPUYECKUIA CUrHan)

MA-perynatop —  [NponopunoHanbHO-UHTerpasbHbIA perynaTop

MnK —  [lepcoHanbHbIN KOMMbLIOTEP

nnK —  [Mporpammupyembiin NOrM4eckuin KOHTponnep

nys —  TpeobpasoBaTesb YacToTbl BEKTOPHBINA

P3 —  PykoBoAcTBO Mo akcnnyarauum

PM PykoBoacteo nonb3oBaTens

wumm —  UupoTHO-MMnynbcHasa Mogynaums

TP —  OnekTpoHHOE TenroBoe perne

uif —  BombT-4acTOTHOE N cKkanspHoe ynpaBrneHne NpMBOAOM

\" —  BeKTopHbIV NpMHUMN ynpaBneHns



MepBoe nogknoyeHne n Npo6HbIN nyck NYB

1 MepBoe nogknro4veHue n NpooHbIM nyck NYB

1.1 MNopkn4YeHne CUrHanoB U OpraHoB AUCTAaHLUMOHHOro
ynpaBneHus K Bxoaam N4B

YnpaBneHue pexumamu padotbl MYB ocyLlecTBnAeTCca nogayen anekTpu4eckmx
CUrHaroB OT BCTPOEHHBbIX (KI1.12 u kn.50) unu BHELWHNX MCTOYHUKOB MOCTOSIHHOTO
TOKa C HOMMHanbHbIMK 3Ha4eHusimmn no FOCT 26.011-80:

- No aHanoroBbiM Bxogam - "+ 0...10 B" nnin "+ 0...20 mA".

- no umndposbiM Bxogam - "+ 0/24 B",

- No uMmnynbcHomy Bxopy - "+ 0/24 B, c yactoton kommyTtauumm 20...5000 My",
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PucyHok 1.1 - CxemMa noakno4YeHUM BHELWHUX OPraHOB YyMNpaBneHUs, CUr-
HanoB U AaT4YMNKOB
a) BHELUHWX KITtoYen K umdpoBbiM Bxogam ¢ rornkon«NPN» - DIP-nepknoyatens
S200[1,2] B nonoxxeHun «ON»
6) BHELUHMX KITHOYen K LMdpoBbIM Bxogam ¢ fiornkon«PNP» (no ymonyaHmio) —
DIP-nepkntoyaTtens S200[1,2] B nonoxeHun «OFF»
B) BHELLHero noteHunomeTpa R k aHanorosomy Bxoay 0-10B
r) uMnynbcHoro sHkogepa (M3) k umnynbcHOMY Bxoay v gatynka gasnenus (M0)
¢ Bbixogom 0/4-20 mA.
BHewwHue kntoum S1, S2, S3, S4, S5 — «Cyxom KOHTAKT» UMM 3NEKTPOHHbIN
KOMMYyTaToOp curHana.
BHewHun noteHumomeTp: R =1 kOm+ 50%, P = 0,5 BT.

1.2 MporpamMmmMHas KOHcUrypaumsa no ymonyaHuio

B cocTtoaHumn noctaskm MNMYB nmeeT cneaytoulyo koHdUrypauuio 3aBog-
CKMX HacTpoeK A5l BEKTOPHOro ynpasneHns CKopocThio BpalleHus All, ocHoB-
Hble 13 KoTopbix B pexume "MYCK/ONCT™:
- MO aHanoroBomy BxoAy, krn. 53, curHanom "HanpsbkeHue" 0,07-10B, B napa-
meTpe 6-10/11
- No aHanorosomy Bxoay, kn.60, curHanom "tok" 0,14-20mA, B napameTpe 6-
14/15
- no umndpoBomy Bxoay, kn.18, c dyHkumen "CTAPT" B napameTtpe 5-10(8),
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MepBoe nogkmnoveHre 1 NPo6HbIN nyck MNYB

- no umndpoBomy Bxoay, kn.19, c pyHkunen "PEBEPC" B napameTpe 5-11(10),
- no umndpoBomy Bxoay, kn.27, ¢ pyHkuuen "CBPOC" B napametpe 5-12(1),

- no umndpoBomy Bxoay, kn.29, ¢ pyHkumen "LLAI B napametpe 5-13(14),

- no umndpoBomy Bxoay, kn.33, c pyHkumen "BUTO" B napameTtpe 5-15(16).

1.3 Mpo6HbIN 3anyck NMYB ¢ Al

M4YB, c 3aBOACKMMW HACTPOWMKaMu, NO3BONAET OCYLLECTBUTb NPOBGHbLIA JEMOH-
CTPaUMOHHBIN 3anyck ABuraTenst HOMMHaNbHOW MM MEHbLUEN MOLLHOCTM Ha XO-
noctom xony. Mpu mectHom cnocobe ynpaenenus ("MYCK/PYYH") ncnonbaytoT-
CA TONMbKO oOpraHbl ynpaBneHus naHenu JINO, a npu AWCTaHUUOHHOM
("MYCK/OUCT") ucnonb3ytoTcs opraHbl yNpaBrieHUsl, MOKa3aHHble Ha PUCYHKEe
1.1. ns ocywecTtBneHns npobHOro nycka BbINOMHUTE AEUCTBUSA:

a) Bkniounte ceteBoe nutaHue MN4YB n Haxmute kHonky «MMYCK/PYYH» Ha
JINo;

6) Bpawuas pydky noteHuymomeTpa Ha JINO1 unn Haxxumasi KHonku [A] unn [ V]
Ha JINO2 ynpasnante ckopocTtbio BpaweHua A. Ha XKW nHanumpyetca Teky-
wasa 4vactota uHeepTopa MN4YB, ot 0 go 50 Iy

B) Ans octaHoBa Al HaxxmuTe kHomnky «CTOIM/CBPOCYy;

r) Haxxmute kHonky «MYCK/OUCT» Ha JTO;

4) Mopante komaHay "CTAPT" Ha uMdpoBow Bxof, k.18, 3ambikaHnem S1;

€) Ynpaenante ckopocTbio BpaweHusa ALl BHewHMM noTeHumomeTpom R (0-10
B) unu curHanom (0-20 mA) Ha kn.60;

X) NameHnTe HanpasneHve BpaleHna ALl nogayen komaHasl "PEBEPC", 3a-
MblkaHnem S2;

3) Bknounte cpukenpoBaHHyto ckopocTb (5 'y), nogaden komaHgel "LLUAM", 3a-
MblkaHnem S4;

n) Anga octraHosa ALl HaxxmuTe kHonky "CTOIMN/CBPOC".

1.4 Ungukaumsa 3HavyeHun napameTpoB Ha XKKU

B pexnme «[MYCK/ONCT» npu kaxkaom Haxxkatum kHonkv[ A] Ha KK otobpa-

XaloTcd B nopsiake crneaoBaHus:

- YacToTta Ha BbIxoge uHseptopa, (Hz) unu nap. 16-13;

- MoTpebnsembint ToK, (A) unu nap. 16-14;

- BHewHee 3apaHue, (%) unun nap. 16-50;

- dusnyeckasa BenuyunHa no macwrtady sxoga OC wnu nap. 16-52;

- NMoTpebnsaemas mowHocTb A, (kW) unu nap. 16-10;

- TekylLee 3HayeHWe Nonb30BaTeNnbCKOM BenNUUnHbl: %, 06/MUH 1 ap. wnnu nap.
16-09.



MpumepbI NporpaMmMHbIX kKoHdUurypauumn MYB1 1 NYB2

2 Mpumepbl nporpammHbix KoHdurypaumn MYB1 u
n4yB2

2.1 Mpumepbl nporpaMmMHbIX KOHcurypauum NMNYB ¢ pa3oMKHy-
TbIM KOHTYPOM npoLecca

B gaHHOM pasgene npuBedeHbl NpUMepbl MPOrpamMMHbIX KOHUrypaumm c
pa3OMKHYTbIM KOHTYpoM npouecca B M4YB, nap. 1-00(0),T.e. 6e3 OC n npMmeHek-
HbIM ANt yNpaBneHUs BbIXOOHOW 4YacTOTOW WHBepTOopa (CKamnspHbIA MPUHLMM)
WNN BEKTOPHOIO YMpaBfeHUs CKOpoCTbio BpaweHus ALl 6e3 gatumkoB. VICTOYHK-
KOM 3ajaHus 4acToTbl MHBEPTOpPa UMM CKOPOCTK BpaweHua ALl asnswTcs:

- B pexxume "TTYCK/PYYH" - noteHumomeTp JIMO1, kHonkn [A] wunm [ V] JINO2
nnbo no RS-485,

- B pexume "MYCK/OUNCT" - noteHumnomeTp JIMO1, aHanorosble/MMnynbCHbIN
BXOAbl, MpeayCTaHOBMEeHHble 3adaHusa nmbo no RS-485.

MpumeyaHue - [lanee, Npy onucaHUM anropuTMOB, MPOrPamMMHbIX KOHGUry-
pauuni n yHKUMIR ynpasneHns no UMgpoBbIM 1 aHanoroBbIM BXO4aM:

- NCMONb3YyeTCs CXeMa BHELUHUX MOAKITHYEHUA C FMIOTMKON ynpaBreHns uund-
poBbix BX0AoB - «PNP» (no ymonuyanutio) - S200[1,2] «OFF»,

- napamMeTpbl MEHI0, He yKa3aHHble B Tabnuuax nporpammMHbIX KOHUrypa-
LU, UMEIT 3HaYeHUs1 3aBOACKUX HACTPOeEK (MO yMOMYaHuto),

- B MapamMeTpbl MEHI, AN HEUCMNONb3yeMbIX aHarnoroBbiX MMM LMEPOBbIX
BXOJOB, PEKOMEHOYeTCs BBOAWUTb 3HayeHus, paBHble 0 (He ucnonb3yetcsd), a
BHELLHWE MOAKMIOYEHUS K HUM HE NPOU3BOANTb.

2.1.1 NMyck c 3agepXKKoun, NnaBHbIA pa3roH U 3ameaneHue Al

KoHdumrypaumsi npegHasHaveHa ansi OCyLeCTBEHNS NNaBHOMO NPSIMOro Unu pe-
BEPCHOro nycka no S — obpasHon xapakrepucTuke Ha pucyHke 2.1. Manasa norpeLu-
HOCTb CKOPOCTM BpaLLeHWs Npu M3MeHeHUN Harpy3ku obecneynBaeTcs BEKTOp-
HbIM NPUHLMNOM ynpaBrneHus no ymonyanuto, nap.1-01(1).

[MpumeHsieTCA Mo TEXHONMOrMYEeCKNM TpeboBaHNSIM, a Tak Xe ANs CHUKEHWS
KpaTHOCTK NyckoBoro Toka ALl n CHxKeHus nepeHanpsixeHus B N4YB 3a cyeT yBe-
NNYEHNS BPEMEHW pa3roHa U 3aMeffIeHus.
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CKopocimb

+ HomunaneHan B nap. 1-25
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PucyHok 2.1 — XapakTepucT1MKM pa3sroHa/3amenneHus

Tabnuua 2.1 - NMporpaMmmHas KoHcpurypauus ans pexuma «MYCK/PYYH»

Ne | Komo HanmeHoBaHue 3Hau. MpumeyaHue
1 1-71 | 3agepxka 3anycka, ¢ 3 OT komaHAbl 3anycka
2 | 3-40 | Twn nameHeHus ckopoctn | 2 S-o06pasHbIn

3 | 341 Bpems pasroHa, ¢ 10 [MnaBHbIN pa3roH

4 | 3-42 Bpemsa 3ameaneHus, ¢ 8 [NMnaBHOe 3amegneHvne

®dyHKUMKM ynpaBneHus:
- «[MYCK» - HaxaTtnem kHonkn «TYCK/PYYH» nHa JTTMO,
- 3ajaHue CKOpOCTM BpallleHus — noTeHumomeTpoM Ha JMOo.

Tabnuua 2.2 -MporpammHas koHdurypauusa ansa pexxuma «MYCK/OUCT»

Ne | Komo HanmeHoBaHue 3Hau. MpumeyaHue
1 1-71 | 3agepxka 3anycka, ¢ 3 OT komaHAbl 3anycka
2 3-15 McTouyHnk 3agaHus 1 1 AHanor.exon, kn. 53.
3 | 3-16 McToYHMK 3agaHus 2 0 He ncnonbayetcs

4 | 3-40 | Tvn n3amMeHeHns ckopoctn | 2 S-o6pasHbIn

5 [ 341 Bpems pasroHa, ¢ 10 [MnaBHbIN pa3roH

6 | 342 Bpemsa 3ameaneHus, ¢ 8 lNMnaBHOe 3amegneHvne

®PyHKUMM ynpaBreHus:
- nepesog N4YB B peXxnm ANCTaHUMOHHOIO ynpaBneHus — HaxxaTuem
«MYCK/ONCT» Ha JTTO.
- 3agaHue CKOpOCTM BpaLleHus - noTeHunomeTpom R unum curHanom 0...10B
- «[MYCK» ¢ npaBbIM BpallleHMeM - 3amblkaHueM S1, npu pa3oMKHYTOM S2.
- «[MYCK» c neBbIM BpalleHuem - 3amblkaHnem S2, npy 3aMkHyToM S1.

- CkopocTb goBogakm (war), 5 'y, — Ha BpeMsi 3aMKHYTOro S4.
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2.1.2 OctaHoB A]l c BbIOerom

MpumeHseTca B pexume «MYCK/OWUCT» npu otcytctBum TpeboBaHun K
BPEMEHM OCTaHOBa M NPOMCXOaUT 3a cyeT cun TpeHns B ALl u npuBogHoOro mexa-
Hu3ma, 6e3 notpebneHus anekTpudeckon aHepruun. [MYB nogoepxvBaetr Tpu
anroputma «OCTAHOBA C BbIBEMOM»:

- KaKk pyHKUMIO 3anycka, B napameTtpe 1-72(2), ¢ OeWCTBUEM B TEYEHUe
BpeMeHu 3agepxkn 1-71,

- KaK dpyHKUM0 npu octaHose, B napametpe 1-80(0), npwm ckopocTu oT
20y nHuxke B 1-82,

- Kak dyHKUMO0 ans undpoBoro Bxoda, B napametpe 5-1*(2), 6e3 orpa-
HUYEHMS BPEMEHWN M CKOPOCTWU, MpM aKTUBHOCTM LmdpoBoro Bxoda. Hanpumep:
pasMblkaHnem S3, Nnpy 3HaYeHun B napameTpe 5-12(2).

2.1.3 To4HbIN OCTaHOB C yaep)xaHuem Bana A[]

MpumeHsieTca B pexnme «MYCK/OWNCT» gna ToyHoro octaHoBa € yaep-
»kxaHmem Bana AL B 3agaHHoM no3uuuun. Nocne nogayn kKOmMaHabl TOYHOrO OcCTa-
HOBa, 3aMeffieHe OCYLLECTBISETCS MO BPEMEHHOW xapakTepuctuke nap. 3-42
0o YactoTbl B nap.1-82. MNpu CHWXeHUM 4acToTbl, MeHbLUe YeMm B nap.1-82, Bbl-
MONHSAETCS TOYHBIA OCTAHOB C (PyHKUMEN SMEKTPOMAarHUTHOTO YAepXaHus Bana
ALl. C6poc yaoepxaHusa Bana ocyLlecTBnsieTcs nepesanyckom MNYB no nutaHuio.

Tabnuua 2.3 — lNporpammMHas KOHUrypaumsa TOMHOro OCTaHOBA C yAepXKaHUeM

Ne | Kop HanmeHoBaHue 3Hau. MpumeyaHue
1 1-80 | dyHKUMA Npy oCTaHoBE 1 YaepxaHne NoCTOsIHHbIM
TOKOM
2 | 1-82 | YacToTta Anst pyHKUMM OCTaHO- 10 YactoTta BkntoYeHus yaep-
Ba, 'y, KaHus
3 | 1-90 | Tennoas 3awmTta ALl 1 Mo 3TP. MpegynpexaeHue
4 | 2-00 | Tok yoepxaHus, % 30 OT HOMWHANBLHOIO 3HAYEHWS
5 | 3-42 | Bpewms 3amenneHus, ¢ 8 Ot 3HaueHus B nap. 3-03 oo
0
6 | 515 | ®yHKUMA LMpPOBOro BXxoaa, 26 TOYHbBIN OCTAHOB, NHBEPCHBIN
kn.33

®yHkummn ynpaeneHus B pexxume «MYCK/OUNCT »:
- «[TYCK>» - 3ambikaHvem S1, npu 3amkHyTom S5.
-«TOYHbIN OCTAHOB» ¢ ygepxaHnem Barna - pa3mblikaHuem S1 nndo S5.

2.1.4 OctaHoB A[l c TOpMOXEeHUem

MpumeHsieTcsa B pexxume «MYCK/OUCT» ansa GbIcTporo octaHoBa MexaHu3ma
Mo TEXHONMOIMYECKUM TPeOOBaHUSAM, @ TaK e NpPU BbINOMHEHWUW 3aLUUTHBIX OYHK-
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uui no BesonacHocTn obcnyxuBatowero nepcoHana. ocne nogayv kKomaHgbl
TOYHOr0 OCTaHOBA, MHBEPCHOrO (MCXOAHOE COCTOsIHME S5 - 3aMKHYTO), 3amenrie-
HUEe OCYLLEeCTBNAETCS MO BPEMEHHOW XapakTepucTuke nap. 3-42 OO0 4acToThbl B
nap.2-04. MNpu CHWXEHUN YacToThbl, MeHbLUe YeM B nap.2-04, BbINONHAETCS TOp-
MOXXEHNe NOCTOSIHHbIM TOKOM, B Te4YeHne BpemeHu B nap.2-02.

Tabnuua 2.4 - NporpaMmmHas KoH(Urypawmsi TOpMOXXEeHUs1 NOCTOSIHHbIM TO-
KOM

Ne | Kopg HanmeHoBaHue 3Hay MpumeyaHue
1 | 2-01 | Tok TopmoxeHust (NocTosiHHbIN), | 100 | OT HOMUHANBHOrO ToKa
%
2 | 2-02 | BpeMs TOPMOXEHUS, C 5 Bpems npoTekaHus Toka
3 | 2-04 | YacTtoTa Havyana TOPMOXEHUS, 35 Ot 35Ty 1 HKXe
My
4 | 3-40 | N3meHeHMe CKOpoCTH 2 S — 06pasHbIn BUA
5 | 3-41 | Bpems pasroHa, ¢ 8 Ot 0 go 3Ha4eHus nap. 3-03
6 | 3-42 | Bpems 3amegneHus, ¢ 5 Ot 3HayeHus nap. 3-03 go 0
7 | 5- DyHKLMSA LMPOBOro BXoAa, 26 TOYHBIN OCTAHOB, UHBEPC-
15 kn.33 HbI

®yHKuMKM ynpaeneHus B pexxume «MYCK/OUNCT »:
— «[MYCK/OCTAHOB» - 3amblkaHnem/pa3mblikaHnem S1,
- «TOPMOYXEHUWE» - pa3aMblkaHnemS5.

2.1.5 KoppeKuusa npeaycTaHOBIMEHHbIX 3a4aHUA BbIXOAHOMN
4YacToThbl

KoHdurypaumna npegHasHavyeHa gns KOppekuun npeaycTaHOBMEHHbIX 3agaHui
BbIXOAHOW 4acTOTbl, CO CKansipHbIM MPUHLUUMOM YrpaBneHnss B pexume
«MYCK/OUNCT». Koppekuus ocywecTtensaetcs noteHumomeTtpom JIMO B gnanaso-
Hax ckopocTten: 20...30 Ny n 45...55 'y, gnsa 6a3oBbix 3HayveHuin: 25 n 50 Ny, co-
OTBETCTBEHHO.

Ta6nuua 2.5 - NMporpaMmmMHas KOHcurypaums AnA KOPPEKTUPOBKU npegycTa-
HOBJIEHHbIX CKOPOCTEN

Ne Koa HanmeHoBaHue 3Hay MpumeyaHue

1 1-01 MpuHUMN ynpaBneHus 0 CkansipHbIn

2 | 3-03 MakcumanbHoe 3agaHnue, 'y | 55 Makc. ckopocTb, 100%

3 | 3-10[0] | MpemycTaHoBMNEHHOE 3aga- 45,45 | basoBas ckopocTb 1 -N=
Hue 0, % 2511y

4 | 3-10[1] | MNpenycTaHoBNeHHoe 3aga- 90,91 | basosas ckopocTb 2 - N =
Hue 1, % 50y

5 | 315 McTouHmk 3agaHusa 1 21 KoppekTop - noTeHuuno-

meTp JIMO
6 | 3-16 McToYHMK 3agaHuns 2 0 He ncnonbesyetcs
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7 | 4-14 BepxHuin npegen ckopocTu, 55 Makc. yactoTta
My

8 | 6-81 Macwtab HM3Koro 3agaHus, -5 [wnana3oH noTeHuMomeTpa
My, JNo:

9 | 6-82 MacLutab BblcoKkoro 3aga- +5 N +-5Ty
Hua, 'y

®yHkummn ynpaeneHus B pexxume «MYCK/OUCT »:
— «[MTYCK/OCTAHOB» - 3aMblkaHnem/pasmblikaHuem S1,

— «[pepyctaHoBneHHoe 3agaHne 0» - S5 pasomkHyT( 25 I'y),

— «[pepyctaHoBneHHoe 3agaHne 1» - S5 3amkHyT (50 M),

— «Koppekuus» - oT cpegHero nonoxeHus pydku noteHumometpa JINO (N +- 5

Mu).

2.1.6 NoacTtponka ckopoctu All no uncpoBbLIM BXogam

KoHdurypaums npegHasHaveHa ans AUCTaHUMOHHOM NOACTPOMKM 3aaHUs CKO-

poctn Al no uMdpoBLIM BXOAAM, C BEKTOPHLIM NPUHLMMNOM YNPaBleHUs B PEXN-
me «MYCK/ONCT». 3apaHne 6a30BOro 3Ha4eH1s1 CKOPOCTU OCYLLEeCTBNSETCS No-
TeHumnomeTpom Ha J1IMO.

Ta6nuua 2.6 - NporpammHas KoHcurypauus ynpasneHusi no uncpoBbIM

BXoAam
Ne | Kop HanmeHoBaHue 3Hau. MpumeyaHue
1 3-15 McToyHuK 3agaHms 1 21 MoteHumomeTp JIMO
2 3-16 McToYHWK 3agaHuns 2 0 He ncnonbesyetcs
3 | 3-51 Bpems pasroHa, ¢ 5 OT10pm050TY
4 | 3-52 | Bpems 3ameaneHus, ¢ 5 O150My go 0
5 | 4-10 | HanpaBneHwe BpaLleHns 0 Mo yacoBow cTperke
6 | 511 dyHKLMA undpoBoro Bxoaa, kn. | 20 dukcauymsa 6a3oBoN CKOPO-
19 CcTU
7 | 5-12 | dyHKuMA undppoBoro Bxoaa, kn. | 21 YBennyeHme CKopocTu
27
8 | 5-13 | dyHKumMa undpoBoro Bxoaa, kn. | 22 CHWmXeHne CKopocTu
29
9 |5-15 M3meHeHune ckopocTu 2, k.33 34 Pasron/3amean. no 3-
51/52

MpumeuaHune - Ecnn yHKUUSA yBENNYEHUS/CHWKEHNS CKOPOCTM, aKTMBHA B
TedeHue, no 400 mc, 3agaHue nsmensietca Ha 0,1 %, a npu GonbLuem BpeMeHn B
COOTBETCTBMU C NapamMeTpamu rpynnbl 3-5%.
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®yHkumm ynpaenenus B pexunmve «MYCK/OUNCT »:
— «[TYCK/OCTAHOB» - 3aMblkaHnem/pasmblikaHuem S1,
— «ba3soBasi ckopocTb» — 3afiaHme noteHumomeTpom JIMO,

— «3admkcmpoBaTb 3agaHmey - 3aMblkaHuem S2,

— «YBenuyeHne CKopocTu» - B Te4eHne 3aMkHyToro S3, npy 3aMKHYTOM S2,
— « CHUXEHMe CKOpPOCTU» - B TEYEHNE 3aMKHYTOro S4, npu 3aMkHyTOM S2,
— «N3meHeHne ckopocTu 2» - pasroH/3amennieHne no 3-51/52 3ambikaHMeM

S5.

2.1.7 PaboTa Ha YeTbipex npeaycTaHOBJMIEHHbIX BbIXOAHbIX Ya-
cToTtax

KoHdpurypaumsi npegHasHaveHa gns pabotbl [M4YB Ha YeTbipex BbIXOOHbLIX
yactoTax: 5, 10, 20, 50 'y, ¢ Npon3BONbHLIM BLIGOPOM MO LIMPOBLIM BXOAAM, CO
CKansipHbIM MPUHLMNOM YripaBneHus.

Ta6nuua 2.7 - NMporpaMmmMHas KoHcurypaums ansa YyeTbipex ckopocten Al

Ne | Kop HanmeHoBaHue 3Hay NMpumeyaHune

1 1-01 MpuHUMN ynpaBneHus 0 CkansipHbIn

2 3- MpenycTaHoBneHHble 3aaaHus, | 20 «CkopocTb 2» 10 'y,
10[0] %

3 |3 50 «CkopocTb 3» 25y,
10[1]

4 | 3- 100 «CkopocTtb 4» 50 'y,
10[2]

5 | 315 McToyHuK 3agaHms 1 0 He ncnonbesyetcs

6 | 3-16 McToYHWK 3agaHuns 2 0 He ncnonbesyetcs

7 | 4-14 Mpegen yacToTbl MHBEPTOPA, 50 Makc. yactoTa nHsepTtopa

My
8 | 512 DyHKUMSA LmdpoBoro Bxoda, k. | 17 MpeaycTaHOBNEHHbIN GUT

27

1

®yHkummn ynpaeneHus B pexxume «MYCK/OUNCT »:
— «[MYCK/OCTAHOB» - 3ambikaHnem/pasmbikaHnem S1;

«PeBepc» — 3ambikaHveM S2, npu 3aMkHyTOM S1,

— «Ckopoctb 1» - (5 'y no 3-11) - Ha BpeMs 3aMKHYTOroS4.

— «CkopocTb 2» (10 'y) — npu pazomkHyTbixX S3, S4, S5,

— «CkopocTb 3» (25 'y) - 3ambikaHnem S5, npy pasoMKHyTbIX S3, S4,
— «CkopocTb 4» (50 I'y) - 3amblkaHuem S3, npu pa3oMkHyTbix S4, S5.
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2.1.8 YnpaBneHue BbICOKOCKOPOCTHbIM ABUraTenem

KoHdurypauuss npepgHasHadeHa Ans  ynpaBneHuss ckopoctbio  AL:
3x220B, 200 Ny, ot noteHuyunomeTpa J1MO mnm no aHanorosomy BxoAdy, kn. 53, B
AnanasoHe, oT 0 go 8000 06/MUH, C BEKTOPHbLIM MPUHLUMNOM yrpaBneHus. Ynpas-
neHne  pexumamu  Mpou3BOAMUTCS  CTaHAApTHbIM  KHOMOYHLIM  MOCTOM
«MYCK/CTOIM».

Tabnuua 2.8 - NporpammMHas KoHdurypaums BbiIcOkockopoctHoro Al

Ne | Kop HanmeHoBaHue 3Hau. MpumeyaHue

1 0-32 | Makc. ckopocTb, 06/MUH 8000 | Mnaukaumsa Ha KK

2 | 1-22 | HanpskeHnne AL, B 220 lMacnopTHoe

3 1-23 | Yactota A, Iy, 200 lMacnopTHoe

4 | 3-03 Makc. 3aganue, 'y 133,3 | MakcmmarnbHas CKOpoCTb

5 | 315 McToyHuK 3agaHms 1 1 AHanorosbi Bxo, ki.53

6 | 3-16 McToYHWK 3agaHuns 2 0 He ncnonbayetcs

7 | 341 Bpemsa pasroHa, ¢ 5 HacTpolika nyCKOBOro Toka

8 | 3-42 | Bpewms 3amennieHus, c 10 HacTpolika nepeHanpsixe-

HUs

9 | 4-10 | HanpaBneHwe BpalleHns 0 Mo yacoBow cTperke

10 | 4-14 | MNpepen yacToTbl MHBEPTOPA, 133,3 | CuHxpoHHasi yactoTta Al
My

11 | 5-10 | ®yHKUMs uMdpoBOro Bxoaa 9 [MyCK MMNynbCHbIV

12 | 5-11 | ®yHKUMs umMdpoBOro Bxoaa 4 OcTaHOB UMMNYIbCHbIN

13 | 6-15 MacLuTab BbICOKOro 3agaHus, 133,3 | AHanoroBbil Bxof, kn.53
My

14 | 6-82 | MacwTab BbICOKOro 3agaHus, 133,3 | MNoTeHumomeTp JIMO
My

PyHKUMM ynpaBreHus.

B pexunme «MYCK/PYYH»:

- 3agaHue ckopocTu - noteHumometpom JIMNO1.

B pexume «MYCK/OUCT »:

- «[MYCK» - KpaTKOBpPEMEHHbIM 3aMblKaHnem S1, npu 3amKHyTOM S2;

- 3agaHue ckopoCTN — BHELWHNM NOTEHLMOMETPOMR unu curHanom 0...10B Ha
Kn.53;

- «OCTAHOBY» - kKpaTKOBPEMEHHbIM pa3mblkaHueM S2, nNpu pa3oMKHYTOM S1.

2.1.9 YnpaBneHue BbIXOAHOM YaCTOTOM NO pPeryimpoBO4YHOM
XapaKTepucTukKe Co CMeLLeHueM

KoHgurypauua npegHasHadeHa Ons  ynpaBrieHUst BbIXOAHOW 4acTOTOW MO
aHanoroBoMy BXOAY MO PeryrnMpoBOYHON XapakTEPUCTUKE C MOCTOSIHHBbIM CMe-
13
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LLIEHVMEM U1 CKamnspHbIM NpuHUMNOM yrnpaeneHus B pexume «MYCK/OUCT». TMpwu
curHane Ha aHanoroBom Bxope, k.60, B ananasoHe, ot 0 go 10 MA, BbIXxogHas
yactoTa paBHa 0, a Al HaxoauTca B pexume oxugaHus. [Npu yBenuyeHun cur-
Hana, oT 10 MA go 20 MA BbIxoAHasa YacToTa nMHeNHo Bo3pacTtaeT, oT 0 go 50
"y, pyucyHok 2.2[1]
YnpaBneHve pexuvmamu npou3BOAMTCS CTaHAAPTHbIM KHOMOYHBLIM  NOCTOM
«MYCK/CTOIM».

Tabnuua 2.9 - NMporpammHas KoHdurypauus ynpasnenus All co cmeLLeHMemM

Ne | Kopg HanmeHoBaHue 3Hau. MpumeyaHune
1 1-01 MpuvHUKMN ynpaeneHns 0 BonbT- YaCTOTHLIN
2 | 3-15 McToyHuK 3agaHms 1 0 He ncnonbayetcs
3 | 317 McToYHWK 3agaHmnsa 3 0 He ncnonbayetcs
4 | 3-41 Bpemsa pasroHa, ¢ 5 TexHonornyeckoe
5 | 342 Bpemsa 3ameaneHus, ¢ 5 TpeboBaHne
6 | 4-10 | HanpaBneHwe BpaLleHns 0 Mo yacoBow cTperke
7 | 4-14 | lNpepgen yacToTbl MHBepTOpPAa, 'y | 50 HomuHanbHas yactoTta
AQ
8 | 5-10 | dyHKumMa umdposoro Bxoga, kn. | 9 IMycK MMMNynbCHbIN
18
9 | 511 DyHKLMA UndpoBoro Bxoaa, kn. | 6 OcTaHOB UMNYMbCHbLIN
19
10 | 6-22 Hwnsknin Tok, kn. 60, MA 10 Mopor Havana gBuxe-
HUS
11 | 6-24 MacwTab HM3koro 3agaHus, 'y 0 MwHuManeHas YyactoTta
12 | 6-25 MacwTab Bbicokoro 3agaHus, 'y | 50 MakcumanbHasa 4dacToTa

®yHKkumm ynpasneHus B pexxume «[MYCK/OUCT »:

- «MYCK uMnynbCHBINY - KpAaTKOBPEMEHHbBIM 3aMblkaHWeM S1, Mpu 3aMKHYTOM

S2.

- 3agaHue CKOpOCTU - CUMrHanoOM Ha aHanoroBom Bxoge, kn. 60.
- «OCTAHOB vMnynbCHbIN» - KpAaTKOBPEMEHHBIM pa3MblkaHuem S2, npu paso-

MKHyTOM S1.

F’ r”- A
50 frm e e e e g — — — —
o—T1T
1 \'\
10
CMelLeHne

PucyHok 2.2 - PerynupoBo4YHas XxapakTepucTuKa co CMeLleHueM
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2.1.10 YnpaBneHue BbIXOAHOM 4YaCTOTOM NO MHBEPCHOM Xa-
paKkTepucTmuKe Co CMeLLleHuemM

KoHgurypauua npegHasHadeHa Ons ynpaBrieHUst BbIXOAHOW 4acTOTOW MO
aHanoroBoMy BXo4y C MHBEPCHOW PErynmpoBOYHON XapakTePUCTUKOM CO CMeLle-
HMEM W CKanspHbIM MPUHLUMNOM ynpasrieHus B pexume «MYCK/OUNCT». MNpwu cur-
Hane Ha aHanoroBom Bxofe, k.60, ot 0 go 10 MA, BbIxogHast YacToTa pasHa 50
u. MNpu yBenuyeHuun curHana, ot 10 mA go 20 MA, BbIXxogHas YacToTa NMMHENHO

cHuxaeTcs, oT 50 'y go 0, pucyHok 2.2[2].
YHpaBneHme pexnvammn npon3BoanTCA CTaHOapPTHbIM KHOMOYHbIM MOCTOM
«MYCK/CTOIM».

Ta6nuua 2.10 - NMporpammHas KoHUrypaums MHBEpPCHOro ynpasneHus
CO CMeLLeHNEeM

Ne | Kopg HanmeHoBaHue 3Hau. MpumeyaHue

1 1-01 MpuvHUKMN ynpaeneHns 0 BonbT- YaCTOTHbLIN

2 | 3-15 McToyHuK 3agaHms 1 0 He ncnonbayetcs

3 | 317 McToYHMK 3agaHmnsa 3 0 He ncnonbayetcs

4 | 3-41 Bpemsa pasroHa, ¢ 5 TexHonornyeckoe

5 | 342 Bpems 3ameanenus, ¢ 5 TpeboBaHue

6 | 4-10 | HanpaBneHwe BpalleHns 0 Mo yacoBow cTperke

7 | 4-14 | MNpegen 4acToTbl UHBEPTOPA, 50 HomnHanbHag yacTtoTa
My AL

8 | 5-10 | ®yHkuma undposoro Bxoaa, k. | 9 MycKk UMNynbCHBIN
18

9 | 511 DyHKLMA UndpoBoro Bxoaa, kn. | 6 OcTaHOoB UMNYMbCHbLIN
19

10 | 6-22 Hwnsknin Tok, kn. 60, MA 10 Mopor Hayana 3ameane-

HUS

11 | 6-24 MacwTab Hu3koro 3aganus, 'y | 50 MakcumanbHas YactoTta

12 | 6-25 MacwTab BbICOKOro 3agaHus, 0 MwHumManeHas YactoTta
My

®yHkummn ynpaeneHus B pexxume «MYCK/OUCT »:

- «MYCK uMnynbCHbINY - KpaTKOBPEMEHHbBIM 3aMblkaHNeM S1, Mpu 3aMKHYTOM

S2.

- 3agaHne ckopoCTU - CUrHarioM Ha aHanoroBoM Bxofe, Kri. 60.
- «OCTAHOB vMMynbCHbIN» - KPAaTKOBPEMEHHBIM pa3mblkaHuem S2, npu paso-

MKHyTOM S1.
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2.1.11 YnpaBneHune CKOpOCTbIO C ABYHanpaBfieHHbIM Bpalle-

Huem A

MpumeHsieTca Ans NPUBOOHBIX MEXaHU3MOB NMO3MLVNOHMPOBaHNSA 0ObeKTa Unm
WHCTPYMEHTA MO CUrHany OT aHanoroBoro garymka KoopauHaT C XapakTepucTu-
KOW ynpaBfieHuUsi Ha pucyHke 2.3.

MoxeT NpuMMEHsITbCA Ansi NPONOpPLMOHANBbHOIO YNpPaBfeHUsi CKOPOCTbI0 B
npsiMoM unu obpaTtHOM HanpasneHun BpalleHus ALl nogbeMHO — TpaHCMNopT-
HbIX MEXaHU3MOB C MOMOLLIbIO aHaNoroBoro MxoncTuka (noteHunomeTp R).

Ta6nuua 2.11 - MporpaMmMHas KOH¢purypauma gByHanpaBrieHHOro ynpasre-
HUA ckopocTbio ALl

Ne | Kop HanmeHoBaHue 3Hauy MpumeyaHue
3-00 IwvnanasoH 3agaHus 1 OTpuuaTenbHOe/MonoX1TENbHOE
3-16 McToYHMK 3agaHuns 2 0 He ncnonbeayetcs
3 | 4-14 Makc. yactoTta nHBep- 50 HomunHanbHas ckopocTb
Topa, Ny
MwuH. macwTtab Bxoaa, -50 | CkopocTb peBepcHOro Bpatle-
4 | 6-14
kn.53, Iy HUA

®yHkuMKn ynpaeneHus B pexxume «MYCK/OUCT »:

- «MYCK/CTOI» - 3ambikaHnem/pa3mblkaHnem S1,

- CkopocTb goBoaku (war), 5 'y — Ha BpeMsl 3aMKHYToroS4.

3apaHve HanpaBneHusi BpalleHUs U CKOPOCTU - BHELUHUM MOTEHLMOMETPOM
R:

- curHany 5B Ha aHanorosom Bxoge, k.53, cooTBeTcTBYEeT ckopocTb All, pas-
Haga 0,

- Npy yMeHbLUeHun curHana, ot 5 B go 0 B — nuHenHoe nsmeHeHne ckopocTu
AL, ot 0 oo 50 'y,

- Npv yBenuyeHumn curHana, ot 5 B go 10 B - nnHenHoe nameHeHne CKopocTu
All, c BpawieHnem B obpaTtHom HanpasneHun, ot 0 go 50 Mu.

Mpu n3ameHeHUn HanpasreHns BpaLleHUs M3MEHsieTCa ykasaTenb Hanpasne-
Husa Ha XKKN.
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F, Tua
50

-50
PldcyHOK 2.3 - XapaKTepMclea AByHanpaBrieHHOro ynpaBsieHus CKOpoCTbHO

An
2.1.12 YnpaBneHue pexumamm padotbl A[l no cyeTynkam B
NnnK

KoHpurypaumss npumeHsieTcs Ans ynpasneHuss pexumom pabotel Al no
nepeyHo pyHkumn B napametpe 13-52 MJIK. cTouHukom akTvBu3auum nobom
13 PyHKUMA 9BnseTca cocTosHue «MIcTuHa» Komnapartopa npu AOCTUXEHUU 3a-
OaHHOTO KOMNMYEeCTBa CYETHBIX MMMYIIbCOB Ha LMGPOBOM BXOJE.

Mo nporpaMmmHoi KoHGUrypauumn B Tabnuue 2.1.12, nocne nogaym koMaHabl
"MYCK", Al pabotaeT oo 3agaHHoro B nap. 13-12 konmMyecTBa CYETHbIX UMMYIb-
coB ¢ norukon «PNP» Ha umcpposom Bxoge, kn.33. KonmMyecTtBO CYETHbLIX UM-
nynbcoB B nap. 13-12, ot muHyc 9999 po + 9999, yactoton, go 100 M.

Ta6bnuua 2.12 - MporpammHasa KoHcurypauma pa6otbl ALl No cyeTHOMY

Bxoay MK
Ne | Kog HanmeHoBaHue 3Hau | MpumeyaHue
1 3-16 McTouyHnk 3agaHus 1 0 He ncnonbayetcs
2 | 513 dyHKuMA undpoBoro Bxoaa, 62 C6poc cuetumka A
kn.29
3 | 515 dyHKuMA undpoBoro Bxoaa, 60 CueTumk A BBEpPX
kn.33
4 | 13-00 AktmnHocTb MJIK 1 AKTMBEH
5 [13-02 BoikntoyeHue MNMJIK 36 Kn. 29
6 | 13-10[0] | Onepang KOMI1 0 30 Cuetunk A
7 | 13-11[0] | Nornka KOMI1 O 2 BonbLe, Yem
8 | 13-12[0] | Mopor KOMI1 0 yucno | YcrtaBka Konu4. umMnynb-
COB
9 | 13-51[0] | CobbiTue 0 MNJIK 22 Mcnonb3oBaHne KOMI
0
10 | 13-52[0] | Oewcteue 0 MJIK 24 KomaHga «OcTtaHoB»
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dyHkuMKM ynpaeneHust B pexxume "TYCK/ONCT™:

- «[MYCK/CTOI» - 3aMmbikaHnem/pa3mblkaHnem S1,

- 3agaHue ckopoctu Al - BHeLIHMM noTeHumoMmeTpoM R unm curHanom 0...10B Ha
kn. 53,

- «CBPOC»/noBTOpPHbIN 3anyck —KpaTKOBPEMEHHbIM 3aMblkaHuemM S4.

2.1.13 YnpaBneHune BbIXO4HOW YaCTOTOM NO UMMNYJIbCHOMY
Bxoay MNYB

MpumeHsieTca B pexume «MYCK/ONCT» ans ynpaBneHus BbIXOOHOW 4YacTo-
Ton MNYB, nopayen curHana nNepemMeHHOn YacToTbl uMnynbcoB Ha kn. 33 4B,
OT BHELLHEro NCTo4YHMUKa.

Ta6nuua 2.13 - NMporpammMmHas KOHUrypaums ynpaesneHusi No UMnNynbce-

Homy Bxoay MN4YB
Ne | Kopg HaumeHoBaHue 3Hau. MpumeyaHune
1 0-32 Makc. s3HadeHne Ha KK 2880 | MNacnopTtHasa ckopocTb AL,
00/MWH
2 | 1-01 | MpuHUMn ynpaeneHns 0 CkansipHblii
3 | 3-15 | cTo4HUMK 3agaHmna 8 MmnynbCHbIN BXo4, kn.33
4 | 3-16 | NcToyHuWK 3agaHunsa 2 0 He ncnonbayetcs
5 | 3-17 | NcTtoyHuk 3aganHus 3 0 He ncnonbayetcs
6 4-14 p/IaKc. yacToTa MHBepTopa, 50 YacTtoTa, Iy,
L
7 5-15 dDyggu,Mﬂ umdgposoro Bxoga, | 32 MMnynbCHbIN BXOS,
KI.
8 5.57 p/lacuna6 HW3KOro 3agaHus, 0,2 MwuH. YyacToTa MHBepTOpa
L

®PyHKUMM ynpaBneHus:

- «[MYCK/CTOI» - 3aMbikaHnem/pa3mblikaHuem S1,

- 3agaHue ckopoctu A, ot 0,2 'y go 50 Ny — nogayen nmnynscos +24Bc onu-
TeNbHOCTbIO UMNynbca/naysel, He MeHee 100 MKc, B AnanasoHe YacTtoT, oT 20 o
5000umn/c, Ha kn. 33 M4YB.

2.1.14 YnpaBneHue Al c orpaHn4yeHuemM BpaLlaloLero MOMeH-
Ta Al

KoHcpurypaums npegHasHayeHa Onst NONydeHUss MexXaHU4YecKon Xapak-
TepucTukn ALl ¢ orpaHnyeHvemM Bpallalolwero MOMeHTa B nap. 4-16 B Asurarterb-
HOoM pexume. NpumeHseTca B NPMBOAHbLIX MEXAHN3MaXx: LUHEKOBbIX W JIEHTOYHbIX
TPaHCMOPTEPOB, HAMOTOYHBIX MaLUVH, TATOBbIX NlebedoK, ponbraHrax v ap.
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Tabnuua 2.14 - Kondurypauusa gna NYB ¢ orpaHuyeHnem BpaLyaroLLero
momeHTa Al

Ne | Kop HanmeHoBaHune 3Hau MpumeyaHue

1 3-15 McToyHnk 3agaHus 1 21 MoteHumomeTp JIMO

2 | 3-16 McToYHmK 3agaHus 2 0 He ncnonbesyetcs

3 | 341 Bpems pasroHa, ¢ 5 HacTpolika nyckoBoro to-
Ka

4 | 3-42 | Bpems 3amefneHusd, ¢ 10 HacTpolika nepeHanps-
XeHus

5 |4-10 | HanpasneHue BpalieHns 0 Mo yacoBow cTperke

6 |4-14 Mpepen 4yacToTbl MHBEPTO- 50 HomunHanbas yactota Al

pa, 'y
7 | 4-16 | OrpaHudeHue MoMeHTa, % < Morp. Ha puc.2.4
100

8 [5-10 | ®yHKumMA umdposoro Bxoga | 9 IMycK MMNyrbCHbIN

9 | 511 dyHKUMA ungposoro Bxoga | 4 OcTaHOB MMNYIbCHbIN

10 | 5-40 | ®yHKUMa pene 10 MpeaynpexagexHve

dyHKUMKM ynpaeneHus pexkume "TTYCK/ONCT™:

- «[MYCK» - kpaTkOBpeMEHHbIM 3aMblkaHnem S1, npu 3aMKHYTOM S2;

- 3agaHue ckopocTtu - noteHunometpom J1MO1;

- «OCTAHOBY» - kpaTKOBpEMEHHbIM pa3mblkaHueM S2, npu pa3oMKHYTOM S1.
- MpegynpexaeHne o pexnme orpaHmdeHus MmomenTa Al BKMoyaeT pene.

1- ecTecTBeHHasi XapaKTepucTuka,
2- corpaHuyeHvem kpyTsLiero momeHTa Afl.

PucyHok 2.4 - MexaHu4eckue xapaktepuctuku ALl

2.1.15 PeneunHbIn pexXxum ¢ ructepesmcom Ha 6ase MNJIK N4YB

KoHdurypaums npegHasHadeHa ans penenHoro pexxuiMa paboTsl NpMeoda B
pexume «IMYCK/OUCT», Ha ckopocTsix ALL: O u 50 'y, ¢ BEKTOPHBLIM NPUHLIAMIOM
ynpaneHusi no curHany: 4 - 20 MA oT gatuuka aaeneHusi ¢ npegenom 10 6ap.
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Ta6nuua 2.15 - NporpammMHas KOH(uUrypauus penemHoro pexmma

Ne Kopn HanmeHoBaHue ¢pyHK- | 3Hau. MpumeyaHue
Lmm

1 3-10[0] | NpegycTaHoBREHHOE 100 HomuHanbHas cKopocTb
3agaHue, %

2 | 3-15 McTouyHnk 3agaHus 1 0 He ncnonbesyetcs

3 | 3-16 McTouYHmK 3agaHus 2 0 He ncnonbesyetcs

4 | 3-17 McToyHnk 3agaHus 3 0 He ncnonbesyetcs

5 | 341 Bpems pasroHa, ¢ 5 HacTtponka nnaBHoCTH pasro-

6 | 342 Bpemsa 3ameaneHus, ¢ 5 Ha/3ameaneHus.

7 | 4-14 Mpenen 4yacToThbl UH- 50 HomuHanbHas cKopocTb
BepTopa, 'y

8 | 6-22 MwuH. TOK BXOoga, MA 4 HwxHee 3Ha4YeHne wwkarnbi

9 |6-25 MacwTab Bbicok. 3aaa- 10 BepxHuin npegen aatymka
H¥s, Oap

10 | 7-20 McToYHUK obpaTHon 2 AHanorosbI BXoa, krnemma 60
CBSA3M

11| 13-00 Pexum MNMJIK 1 IMJIK akTnBeH

12 | 13-10[0] | OnepaHg komnapaTopa | 2 MCTOYHUK rncTepesunca
«0» — obpaTHas cBA3b

13 | 13-10[1] | OnepaHg komnapaTopa | 2
«1»

14 | 13-11[0] | OnepaTtop Komnaparo- 2 Boneblue, 4yem BepxHUIA nopor
pa «0»

15 | 13-11[1] | OnepaTtop Komnaparo- 0 MeHbLue, YeM HUXHUI nopor
pa «1»

16 | 13-12[0] | YcTaBka komnapartopa 6,0 BepxHuin nopor rucrepesuca
«0», Bap

17 | 13-12[1] | YcTaBka komnapaTopa 55 HwxxHuiA nopor ructepesuca
«1», Gap

18 | 13-51[0] | Cobbitne MJIK «0» 22 Komnapatop «0»

19 | 13-51[1] | Cobbitne MJIK «1» 23 Komnapatop «1»

20 | 13-52[0] | Oewncteue MNMIK «0» 24 «OcTaHoB»

21 | 13-52[1] | Oewncteue MIK «1» 22 «PaboTa»

PyHKUMM ynpaBreHus:
- «[MYCK/CTOIM»» - 3amMbikaHnem/pa3mblikaHunem S1,
- 3anyck u pabota Al Ha yacTtoTe 50 'L 4O BepxHero nopora ructepesuca,
paBHoro 6 6ap,
- aBTOMATUYECKUIA OCTAHOB, PEXNM OXMOAHUS HUXKHEro nopora rucrtepesu-
ca, paBHoro 5,5 6ap,
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- aBToMaTudeckuin 3anyck ALl npu OOCTUXKEHUM HWXKHEero nopora rucrepe-
3uca, paBHoro 5,5 6ap,
- janee, no 3aMKHYTOMY LUKy, oT 5,56ap go 6 6ap, Ha puc. 2.5.

f! rl-l. A
50 ——
/
/
/
/ < R
0 5,5 6,0 P,06ap

PucyHok 2.5 - [luarpamma penenHoro pexuma pabotbl

2.1.16 MNporpammHbIN aBTOMAT Ha 6a3e MNMJIK N4YB

KoHdurypaumus npegHasHadeHa anst paboTbl NpyBoaa ¢ BEKTOPHbIM NMPUH-
uunom ynpaeneHus B pexxume «MYCK/OUCT» no 3agaHHON BpEMEHHOW LUKIO-

rpaMmme:

- NYCK C 3agepxKon, 3 cek,

- pasroH/3ameaneHuve, 3 cek,
- pabota Ha 3agaHHon ckopocTn 60 % B TeueHune 5 ¢,

- pabota Ha 3agaHHon ckopocTi 30 % B TeueHme 10 c,

- paboTta: a) c NOBTOPSAIOLLMMCS UUKNOM; 6) OAMH LMK C OCTaHOBOM.

Ta6nuua 2.16 - NMporpammMHas koHcpurypaumsa pa6otbl Al No cobbITUAM

K N4B8

Ne Kop HanmeHoBaHue NMpumeyaHue

1 1-71 3afepxka 3anycka, cek Ot komaHAp! Ha knemmy 18

2 | 3-10[0] MpenycraHoBneHHbIE 3a0a- 3HaueHve B nap.3-03

3 | 3-10[1] HUs cootBeTcTByeT 100 %
ckopocT, %

4 | 3-15 McTouHuk 3agaHmsa 1 0 He ncnonbayeTtcs

5 | 3-16 McToyHuK 3agaHmsa 2 0 He ncnonbayeTtcs

6 | 3-17 McTouHuK 3agaHna 3 0 He ncnonbayeTtcs

7 | 414 Mpegen vactoTsl, Ny 50 HomunHanbHas ckopocTb

8 | 13-00 Pexum MNMJIK 1 MJIK akTnBeH

9 | 13-20[0] | TAMMO, c 5 TanvayTt ana ckopoctu 0

10 | 13-20[1] | TAUM1, ¢ 10 TanmayTt anga ckopoctu 1

11 | 13-51[0] | Cobbitnel MK 1 «AcTtnHa»

12 | 13-51[1] | Cobbitnel MK 4 Pabota no 3agaxuto 0

13 | 13-51[2] | Cobbitne2 MJIK 30 Tanmayt 0
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14 | 13-51[3] | Cobbitne3 MK 4 PaboTta no 3agaHuto 1

15 | 13-51(4) | Cobbitne4 MJIK 31 Tanvayt 1

16 | 13-52[0] | OewncteuneO MNJK 10 MNpeaycraHoBneHHasa cko-
poctb 0

17 | 13-52[1] | Oewncteuel MNJK 29 3anyck Tarimepa 0

18 | 13-52[2] | Oewncteue2 MNJK 11 MNpeaycraHoBneHHasa cko-
pocTb 1

19 | 13-52[3] | Oewncteuned MNJK 30 3anyck Tanmepa 1

20 | 13-52[4] | Oenctsuned INJIK 1 HeT gencraus - noBTOp

24 OcrTaHosB - cTon

®yHKUMM yNpaBneHus:
- «[MYCK/CTOI» - 3aMbikaHnem/pa3mblikaHuem S1.

f, Ty y
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PucyHok 2.6 — BpemeHHasa guarpamma pa6otbi no anroputmy MNJK N4YB
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2.17 Pab6ora N4YB c nepeknoyeHMemMm HabopoB napameTpoB
no uncppoBomy Bxoay

[MpumeHsieTca B NpvMBOAax C BO3MOXHOCTbIO MOOYEPEOHOro ynpaBreHusi
aBymst ALl ot ogHoro MYB, B pexume «MYCK/OUCT», ¢ pa3nnyHeiMM nacnopT-
HbIMW JaHHBIMW W anropuTMamm paboTbl, 3anMcaHHbIMK B ABYX Habopax napa-
meTpoB [M4YB. OnepatuBHbIn BbiGop «HABOP 1» unn «HABOP 2» ocywiectBns-
eTcs KoOMaHaou Ha umdpoBoM Bxoae, kn.27. B tabnuuax 2.1.17 n 2.1.18, B ka-
YyecTBe npumepa, MpuBeaeHbl NporpamMmHble KoHdurypaumm «HABOP 1» u
«HABOP 2» gna oByx pasnuyHbix anropuTtMoB paboTsl npusoaa. lNoouyepenHoe
nogkrtodeHne Al k Beixogy MNYB oT KOHTaKTOB pene.
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Ta6nuua 2.17 - Kondurypauusa «HABOP 1». UHBepcHOe ynpaBneHue
YacTtoTom

Ne | Kop HanmeHoBaHue 3Hau. MpumeyaHune
11010 | AktuBHbIit Habop 9 Bei6op no uudposomy
BXoay

2 1011 NameHsiembit Habop 1 3anuce B «HABOP 1»

3 | 1-01 MpuvHUKMN ynpaeneHns 0 BonbT- YaCTOTHbLIN

4 | 3-15 McToyHuK 3agaHms 1 0 He ncnonbayetcs

5 | 3-17 McToYHMK 3agaHmnsa 3 0 He ncnonbayetcs

6 | 3-41 Bpems pasroHa, ¢ 5 TexHonornyeckoe

7 | 342 Bpems 3ameaneHus, ¢ 5 TpeboBaHne

8 | 4-10 | HanpaBneHwe BpaLleHns 0 Mo yacoBow cTperke

9 | 510 | dyHKuMA undpoBoro Bxoaa, k. | 9 IMycK MMNynbCHbIN
18

10 | 5-11 DyHKLMA undpoBoro Bxoaa, k. | 6 OcTaHOB UMMNYIbCHbIN
19

11| 5-12 | ®yHkuma uncposoro Bxoaa, kn. | 23 Bbi6op Habopa, 6ut 0
27

12 | 6-22 Hwnakun Tok, kn. 60, MA 4 Hayano ikanbl

13 | 6-24 | Macwrtab Hu13koro 3agaHus, 'y, | 50 MakcumanbHasa CKOpPoCTb

14 | 6-25 | MacwwTab BbICOKOro 3agaHus, 0 MwuHuManbHast CKOpOCTb
My
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Tabnuua 2.18 - Kondurypauua «<HABOP 2». [iByHanpaBneHHoe ynpaBrneHue
ckopocTtbio ALl

Ne Koa HanmeHoBaHue 3Hay MpumeyaHune
1 0-10 AKTUBHbBI Habop 9 Bbi6op no umdpposomMy Bxoay
2 |01 N3meHseMbIn Habop 2 3anncb B «HABOP 2»
3 | 3-00 InanasoH 3agaHus 1 OTpuuaTenbHOe/MonoX1TeNbHOE
4 | 3-16 McToYHMK 3agaHuns 2 0 He ncnonbeayetcs
Makc. yactoTta nHBep- 50 HomuHanbHas cKkopocTb
5 | 414
Topa, 'y
DyHKLMA UMPPOBOIro 23 Bbibop Habopa, 6uT0
6 | 512
BXopaa, kn.27
7 | 5-40 DyHKLMA pene 70 JICO. MepekntoveHne ALl
MwuH. macwTtab Bxoga, | -50 | CKOpOCTb peBEpPCHOro Bpalle-
8 | 6-14
kn.53, Ny HUS
13- Bynes Bxopg J1CO 35 Lincpposon Bxop, kn.27
9 | 10101

®PyHKUMM ynpaBrieHns:

- «MYCK» - kpaTKOBpEMEHHbIM 3aMblkaHNEMS1, Npu 3aMKHYTOM S2,

- «CTOI» - kpaTKOBPEMEHHbLIM pasMblKaHNEM S2, Mpu pa3oMKHyTOM S1,

- pabota ¢ koHurypaumen «HABOP 1» - pasomMkHyTOe cocTosiHue S3,

- paboTa ¢ koHurypaumen «HABOP 2» - 3amkHyTOE cocTosiHMe S3.

- 3afjaHne ckopocTu — curHanamm Ha kn.60 (HABOP 1) n kn.53 (HABOP 2).

2.18 Pab6Gota lNYB c aBTOMaTN4YeCKUM NepeknovyeHmem Habo-

pPOB nNapamMeTpoB

[MpumeHseTca B NpMBOoAax MEXaHU3MOB, anropuTm paboTbl KOTOPbIX CO-
OEepXUT pexnmMbl NPSAMOro xoaa u otkata. lNprmepammn Takmx MEXaHU3MOB CNy-
XaT LUHEKOBble MaLlUMHbI M MpoKaTHblEe CTaHbl. BennunHa Harpysku B pexume
npsiMoro xoaa orpaHudeHa yctaskon B «HABOP 1», npu npeBbiLLeHUN KOTOPOW
Npou3BOAUTCH aBTOMaTU4ECKOE BKIOYEHME PEXMMA OTKaTa C MOBbILLEHHbIM
3HaYeHNEM KpyTALEro MOMEHTa W MOoCMneayloLwumM OCTaHOBOM, NOCIE BbIAEPXKKU
Bpemenn TAUM 0, B «<HABOP 2».
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Ta6nuua 2.19 - kHABOP 1». lporpaMmmMHas koHcurypaumsa npssmoro xoga

Al
Ne Kopn HanmeHoBaHue 3Hau MpumeyaHue
1 0-10 AKTUBHbBI Habop 9 Bbi6op ot MNJIK
2 | 3- MpepycTaHoBneHHoe 3aa- 100 CkopocTb npsimoro xoga, 50
10[0] Hue, % My
3 [ 315 NcTovHuK 3agaHus 1 0 He ncnonbgyetcs
4 | 3-16 NcToYHKMK 3agaHuns 2 0 He ncnonbgyetcs
5 |317 NcTo4HKMK 3agaHuns 3 0 He ncnonbgyetcs
6 | 342 Bpemsa 3amegneHus, ¢ 0,5 Bpems peakumm octaHoBa
7 | 4-14 Mpenen 4yacToTbl MHBEPTO- 50 Makc. ckopoctb ALl
pa, 'y
8 | 4-16 OrpaHun4eHne moMeHTa, % 80 YcTaBka orpaHn4eHunst Mo-
meHTa A[]
9 |5-10 ®yHKuma undposoro Bxoga, | 9 MycKk UMNynNbCHBIN
kn.18
10 | 5-11 dyHKUMA undposoro Bxoda, | 0 He ncnonbayetcs
kn.19
11 | 512 dyHKLMA undpoBoro Bxoda, | 6 OcTaHOB UMMNYIbLCHbIN
Kn.27
12 | 13-00 | AktmBHOCTb MK 1 AKTUBEH
13 | 13- CobbiTne 0 MJIK 19 MpepynpexaeHve
51[0]
14 | 13- Hencteue 0 MJIK 3 MepekntoyeHmne «<HABOP 2»
52[0]
Ta6nuua 2.20 —«<HABOP 2». MNporpammHas koHdurypauus otkata A}
Ne Kopg HanmeHoBaHue 3Hau MpumeyaHue
1 | 0-11 M3meHsieMbili Habop 2 3anvck B «HABOP 2»
2 | 3-10[0] | MpepycTaHoBNEHHOE 3aga- 50 CkopocTb oTkaTa, 25 'y
Hue, %
3 [ 315 McTouHuK 3aganHus 1 0 He ncnonbgyetcs
4 | 3-16 McToYHMK 3agaHuns 2 0 He ncnonbgyetcs
5 |317 McTovHmnK 3agaHns 3 0 He ncnonbgyetcs
6 | 3-41 Bpems pasroHa, ¢ 1 Bpems peakumu otkata
7 | 4-14 Mpenen 4yacTtoTbl MHBEPTO- 50 Makc. ckopoctb ALl
pa, My
8 |4-16 OrpaHuyeHne moMeHTa, % 120 YcTaBka orpaHu4eHus
Harpysku A
9 |5-10 ®yHKUMA undposoro sxoaa, | 9 MycKk UMNynNbCHBIN

k.18
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10 | 5-11 dyHkuma undpposoro Bxoga, | 10 Pesepc
kn.19
11 | 512 dyHKuMA undpposoro Bxoda, | 6 OcTaHOB UMMNYIbLCHbIN
kn.27
12 | 13- TAAM 0, ¢ 3 Bpewmsi paboThl oTKaTta
20[0]
13 | 13- CobbiTne 1 MJIK 18 KomaHnpa peepca
51[1]
14 | 13- Cobbitne 2 MJK 30 Wcnonb3osanne TAVM 0
51[2]
15 | 13- Oewnctene 1 MNJK 29 3anyck TAVIM 0
52[1]
16 | 13- Hencteue 2 MJIK 27 OcTtaHoB BbIberom
52[2]

PyHKUMM ynpaBreHus:

- «[MYCK» - kpaTkOBpeMEHHbIM 3aMblkaHueM S1, Npyn 3aMKHYTOM S3,

- ABTOMaTMyeckoe nepekrnoyeHme pexmMoB paboTtel ALl - nNpy NOCTOSIHHO 3a-
MKHYyTOM S2,

- «OCTAHOB 3KCTPEHHbBIN» nnn «CEPOC MIK» - kpaTKoBPEMEHHBLIM pa3Mbl-
KaHmeM S3, npu pa3oMmkHyTom S1.

2.2 TMpumepbl nporpaMMHbIX KOHurypauum MNYB ¢ 3amkHy-
TbIM KOHTYPOM npouecca

3aMKHYThI KOHTYp npouecca, nap. 1-00(3), npumeHsieTca ansg noggepxa-
HWS 3a4aHHOr0 3Ha4YeHWs1 TEXHONOMMYECKOro napameTpa, TeKyllee 3HaYyeHne Ko-
TOPOro OAHO3HAYHO CBA3AHO CO CKOPOCTbIO BpalleHus Al npuBogHOro mexa-
Hu3ma. [pu 3ToM, MOXeT NPUMEHATbCS  ckansapHbiin, nap 1-01(0), unn BekTop-
HblA, nap.1-01(1), npuHumMn ynpasneHus. [logaoepxaHue 3HayYeHWs napameTpa
Ha ypoBHe ycTaBku ocyuwiecTtenseT MM — perynatopom. Mo curHany obpartHon
CBSA3WN, MOCTyNMBLUEro OT ObObekTa ynpaBfeHWst Ha aHanoroBble/MMNYMbCHbIN
BX0oAbl, NMBo no nHTepdencyRS-485.B kauecTBe TEXHOMNOrMYECKOro napameTpa
MOTyT MCMONb30BaTLCH: TemnepaTypa, AaBleHne, pacxod, CKOpPOCTb 1 napameT-
pbl Harpy3ku ALl, n Ap., 3Ha4eHus1 KOTOpbIX Npeobpa3oBaHbl BHELLHUMWU U3MeEPU-
TenbHbIMK NpeobpasoBatensMn  duandeckux BennunH B curdan: 0...10B vnu
0/4...20 mA.

MporpaMmMHO-BbIGMpPaeMble UCTOYHUKM YCTaBKU:

- B pexxume "TTYCK/PYYH" - noteHuuomeTp JINO1, nnbo kHomku [A] wunu
[V] NNO2 npwn 1-05(2),

- B pexume "TMYCK/ONCT" - noteHuyuometp JIMNOA1, aHanoro-
Bble/MMMNYNbCHBIN BXOAbI,

npegycTaHoBneHHble 3adaHusa nmbo no RS-485.
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2.2.1 Metoguka HacTtpouku MU — perynatopa npu pa6ote N4YB
C 3aMKHYTbIM KOHTYPOM npouecca

- YcTtaHoBuTE 3HayYeHue B nap.7-34 = 9999 n 7-33 = 0,3.

- MnaBHo yBenuumnBanTe 3Ha4eHne 7-33 0O NOsIBIIEHUS aBTOKONebaHui.

- CHu3bTe 3HayeHue B nap.7-33 Ha 40% v 3admkcupynTe.

- MNpwn HangeHHOM 3HadeHun B nap. 7-33 yctaHoBuTe B nap.7-34 = 20.

- CHuxalTe 3HaveHue B nap.7-34 0o nosBneHus konebaHui nnn oveHs 6onbLLIO-
ro nepeperynmpoBaHusi.

- YBenu4ybTe 3Ha4yeHue B nap.7-34, Ha 15% n 6onee, ¢ warom 5%, gobentecb
cTabunbHOCTU U 3acdhmKcupymnTe.

2.2.2 MNoppepxaHne 3afaHHOro AaBneHus B TpybonpoBoae

KoHdurypauusa npegHasHadeHa gnga nogaepxaHna sagaHHoro gasnerusa N
— perynsaropoM CO CKansipHbIM NPUHLIMMOM yrpaBneHus ckopocTeto ALl HacocHom
ycTaHoBKW. [laBneHve nogaepxumBaeTcs Ha ypoBHe 3afaHuii (ycTaBok):2 6ap
(HouHoW) 1 4 Gap (aHeBHOW) pexxum. CurHan OC, 4...20 MA, ot N[ ¢ AnanasoHom
namepeHusi, ot 0 go 10 6ap. Anroputm noaaepaHust 4aBreHUs BbINOMHAETCS C
3KOHOMUEN ANEKTPO3HEPrMM NoTpebneHns, bnarogaps BKAOYEHHOW (DYHKL MM
OAD.
Mpu noTepe NuTaHusa 1 NOBTOPHOM BKItodeHun NYB Bo3obHoBNsIET paboTy B pe-
XMME [0 OTKIMHOYEHVS.

Tabnuua 2.22 — NporpammHas KoHdurypauusa ans nogaepXXaHusa aaBneHus

Ne Kopg HanmeHoBaHue 3Hau MpumeyaHune

1 0-04 Pexum npu BKtOYEHUN 0 Pexum oo oTknoyeHus
nUTaHNs

2 [1-00 Pexum KoHurypmposanus | 3 3amKHyThI KOHTYpP [MA-per.

3 [ 1-01 MpuvHUKMN ynpaeneHns 0 CkansipHblii

4 |1-03 XapakTep KpyTsLero mo- 2 AQOQD BkntoveHa
MeHTa

5 | 3-03 MakcumanbHoe 3agaHue, 8 BepxHee 3Ha4eHne guana-
6ap 30Ha, 100%

6 | 3-10[0] | MNMpenycraHoBn. 3agaHue 25 YcraBeka 1. Pn1 = 2 6ap (Ho4-
0,% HOR)

7 | 3-10[1] | MNMpenycTraHoBn. 3agaHue 50 YcraBka 2. Pn2 = 4 6ap
1,% (aHeBHOW)

8 |315 McTodHnk 3agaHms 1 0 He ncnonbgyetcs

9 | 316 McTodHuK 3agaHus 2 0 He ncnonbgyetcs

10 | 3-41 Bpems pasroHa, cek 8 HacTponka ot rugpoygapa

11 | 342 Bpems 3ameaneHus, ¢ 8 HacTponka ot rugpoygapa
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12 | 4-12 HwkHMI Npegen ckopocTy, 20 PekomeHayemas MUH. CKo-
My, pocTb

13 | 4-14 BepxHuin npegen ckopoctn, | 50 HoMunHanbHas ckopocTb
My

14 | 6-22 Hw3akun Tok BXxoaa, kn. 60, 4 HwkHee 3Ha4yeHne LwKanbl
MA

15 | 6-25 MacLuTab BbiCOK.3a4aHus, 10 Bepxnui npegen MNA
bap

16 | 6-82 MacLuTab BbiCOK.3aaaHuUs 8 BepxHee 3Ha4eHWe NOTEH-
JIMO, 6ap umMomeTpa

17 | 6-91 DyHKUMA aHanor.BbIXoaa, 12 Cuvrnan obpartHown cBsa3n
Kn. 42

18 | 6-93 MwuH. macliTab Bbixoaa K. 50 YcTpaHeHue cmeLleHns Bbl-
42 xoga

19 | 6-94 Makc. macwTab Bbixoga kn. | 90 KoHTponb gasnexus (0-20
42 MA)

20 | 7-20 Wctounmk OC ans MNMA-per. 2 Kn. 60.

21 | 7-33 Mponopu,. koadpurLmeHT 1 HacTponka oT nepeperynmpo-
MAN-per. BaHuA

22 | 7-34 WHTerpanbH. koadduumeHt | 8
MAN-per.

23 | 14-41 MwH. HamarHnymnBaHve, % 50 AOD

®PyHKUMM ynpaBreHus:

B pexume otnagkm «MYCK/PYYH».

- «3agaHue» (yctaBka) - noTeHumomeTpom Ha JINO1, ot 0 oo 8 Gap;

B pexume «MYCK/OUCT».

- «3agaHne» (ycTaBka) - npeayCcTaHOBIEHHbIMK 3agannsimm B nap. 3-10[0], 3-
101],

- BblIbop «ycTaBka 1», «ycTaBka 2» - pa3mblkaHueM/3amblkaHnem S5, cooTBeT-
CTBEHHO,

- «[MYCK/CTOI» - 3aMmbikaHnem/pasmblikaHuem S1,

- «KoHTponb gaBneHusa» - nameputensHbiM npubopom, 0...20 MA, Ha Kn. 42 unu
B nap. 16-52, 6ap.4.3.

2.2.3 MNoppepxaHue paBreHMs B BO3AyxXoBoAe BeHTUNATopa
AbIMococa

KoHdpurypauums, B Tabnuue 2.2.2, npegHasHavyeHa ons obecnevyeHms aBToma-
TM3auMm 1 ONTUMM3aLMM 3KOHOMUYECKN Hanboree BbIrOOHOMO PEXMMa CXUraHns
TonnuBa B KoTnoarperatax. Peanusyetca nytem ynpaBneHUs npousBoauUTENb-
HOCTbIO TAro4YTbEBbLIX BEHTUNATOPOB U AbiMococoB oT [MYB, ¢ nogaepxaHuem
3a/laHHbIX 3HAYEHUN JaBNEHUs B HANOPHOM, UMK pa3pexeHusl BO BCacblBaloLLEM
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BO34yx0BoAe, ANns nNpogyBa kamepbl cropaHus. [laBneHve/paspexeHve nogaep-
xuaetca [ — perynatopom m ckanspHbIM NPUHLMMNOM YNpaBneHnsi CKOPOCTbIO
ALl Ha ypoBHe 3agaHui (yctaBok): 0,0001 MMa (ymepeHnHbiin) n 0,00025 Mla
(MHTEHCKBHBIN) pexuM npoayBa kamepbl cropaHusi. CurHan OC, 4...20 MA, ot
npeobpasoeartens gasnexHus MO100-0U nnn paspexenns MA100-0B, ¢ gnana-
30HOM wu3mMmepeHusi, ot 0 go |0,0004|MMa. Anroputm noagepxaHws [asne-
HUs/pa3pexxeHns BbIMNOMHAETCA C  MaKCUMaribHO- BO3MOXHOW 3KOHOMUEWN 3neK-
TPO3Heprun noTpebnexus, Gnarogaps Bkrto4eHHOW yHkumMn OAD.

Onsa vcknoyeHnsa oTtkasa ynpasneHus MNMYB npu reHepaTopHoM pexume AL, ¢
kogom AL7, npumeHsieTcs pe3ncTopHOE U TOPMOXEHME NEPEMEHHBIM TOKOM.

Tabnuua 2.23 — NMporpammHas KoHdurypaums ans nognepxaHus OaBrneHusi

IpaspsxeHus

Ne Koa HanmeHoBaHue 3Hay MpumeyaHue

1 1-00 Pexum koHurypmpoBa- 3 3aMkHyTbIN KOHTYp [U-per.
HUS

2 | 1-01 MpuHUMN ynpaBneHus 0 CkansipHbIn

3 | 1-03 XapakTep KpyTsLero 3 AODJD BkntoyeHa
MOMeHTa

4 | 1-73 3anyck ¢ xoga 1 ABTOMOACTPOWKA K TEKYLLEN

CKOpOCTU
5 | 210 DYHKLMA TOPMOXKEHNS 1 vnn | Pe3anctopHoe unu nepemen-
2 HbIM TOKOM

6 | 2-11* Peauctop 6annacTtHbIi, 3Hay | Npun peanctopHom TopMoXxe-
PBEx, Om HUM

7 | 2-17 KoHTpornb nepeHanpsixe- 2 AnropuT™m rawleHunsa nepeHa-
HUS NpsKeHNs

8 | 3-03 MakcumanbHoe 3agaHue, 250 BepxHee 3HaveHne gnanaso-
Ma Ha, 100%

9 | 3-10[0] | NpepycTtaHoBn. 3agaHue 40 Ycraeka 1. Pn1 =100 MNa (yme-
0,% PEHHbIN)

10 | 3-10[1] | MNpegycTaHoBn. 3agaHve 100 | YcraBka 2. Pn2 =250 lNa (1k-
1,% TEHCUBHbIN)

11 | 3-15 McToyHuk 3agaHms 1 0 He ncnonbesyetcs

12 | 3-16 WcToyHuK 3agaHns 2 0 He ncnonbesyetcs

13 | 3-41 Bpems pasroHa, cek 10 HacTponka oT nyckoBOro Toka

14 | 3-42 Bpems 3amegneHus, ¢ 10 HacTtponka oT nepeHanpsxe-

HUS

15 | 412 HwxHWIA Nnpegen ckopocTy, 15 PekomeHayemasi MUH. cKo-
My poCTb

16 | 4-14 BepxHuin npegen ckopo- 50 HoMuHanbHasa ckopocTb
cm, 'y,
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17 | 512 DYHKUMSA LMdPOBOro BXO- 2 OcTtaHoB BbIGErOM, MHBEPCHBIN
aa, kn.27

18 | 6-22 Hw3akun Tok BXxoaa, kn. 60, 4 HwxHee 3Ha4eHne LKanbl
MA

19 | 6-25 MacwwTab BbICOK. 3aaa- [400| | BepxHwun npegen M4
Hug, MNa

20 | 6-82 MacLitab BbICOK. 3aaa- 250 BepxHee 3HavyeHne noTeH-
Huga JIMNO, MNa ynmomeTpa

21 | 6-91 DyHKUMSA aHanor. BbIXoaa, 12 CuvrHan obpaTHON CBA3K
Kn. 42

22 | 6-93 MwuH. macwiTab Bbixoaa K. 50 YcTpaHeHve CMeLLEeHMs BbIXO-
42 na

23 | 6-94 Makc. macwTab Bbixoaa 90 KoHTponb aasne-
Kn. 42 HUs/paspexxeHuns

24 | 7-20 WUctounnk OC ana MAA-per. | 2 AHanorosbIi Bxog, kn. 60.

25 | 7-33 Mponopu,. koadpcpumumeHT | 1 HacTpolika oT nepeperynumpo-
MAN-per. BaHUA.

26 | 7-34 WHTerpanbH. koapduum- | 8 PekomeHayemble 3Ha4eHns
eHt [W-per.

27 | 14-41 MuH. HamarHnymBaHve, % | 50 AO3

MpumeyaHue: - nap. 2-11* - s3HayeHne, OM, BBOAUTCA NPU NPUMEHEHUU pe-
3UCTOPHOIO TOPMOXEHUS.

Ecnu BbIGpaHo B nap. 2-10(2) - TOpMO3HOM pe3nucTop He NOAKIYaeTCs, a B
nap. 2-11 - no ymonyasuto.

®PyHKUMM ynpaBreHus:

B pexume otnagkm «MYCK/PYYH».

- «3agaHue» - noteHumomeTpom Ha JIMO1, ot 0 go 250 lMa;

B pabouem pexume «MYCK/ONCT».

- «3ajaHne» - NpeaycTaHoBMNeHHbIMM 3agaHuamm B nap. 3-10[0], 3-10[1],

- BblIbOp «ycTaBka 1», «ycTaBKka 2» - 3aMmblkaHueM/pasmbikaHuem S5,

- «[MYCK/CTOIN» - 3ambikaHnem/pasmblikaHuem S1,

- «OCTAHOB BbIBEMOM» uHBepCHbIN — pa3mMbikaHneMm S3 (MCXOQHOEe COCTOos-
HWe — 3aMKHYTOE)

- «lWAI» - paboTa Ha He3aBMCMMOW (PUKCUPOBAHHON YacToTe no 3-11 B TeuyeHne
3aMKHYTOroS4,

- «KoHTponb un3MepsieMoro napametpay» - npubopom, 0...20 MA, Ha Kn. 42. unm
B nap. 16-52.
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2.2.4 MoppepxaHue 3agaHHON TemnepaTypbl

KoHpurypaums npegHasHayeHa Ons nogaepxaHus 3ajaHHOW Temnepa-
Typbl BO3yXa Ha BbIXO4e YCTAHOBKM NPUTOYHOW BEHTUMSLMMK, C XUOKOCTHbIMU
TennoobMeHHVKaMKN TUNa: «HarpeBaTenb» Unn «oxnagutenby». MNpu ncnons3osa-
HUM TennoobMeHHUKa, TUNa «HarpeBaTenby, NpuMeHseTcs HacTporika N — per.
B nap. 7-30(0) Tuna «HopmanbHasi». Ecnv curHan OC npeBblwaeT ycTaBKy TeM-
nepaTtypbl, Toraa CKopocTb BpalleHus ALl BeHTunsatopa ymeHbliaetcs. lMpu umc-
Monb30BaHWM TENNOOOMEHHMKa «OXnaguTenb», NpuMmeHsieTcs HacTpowka M —
per. B nap. 7-30(1) Tuna «uHBepcHas». Ecnun curdan OC npeBblilaeT ycTaBKy
TemnepaTypbl, TOr4a CKOPOCTb BpalleHus ALl BEHTUNATOpa yBenM4MBaeTcs.

Curnan OC, oT gatuvMka TemnepaTtypbl CO BCTPOEHHbIM HOPMUPYHOLLMM
npeobpasosatenem OTC-U, (4 — 20 mA) B AnanasoHe usmepeHusi, oT MmHyc 50
o nntoc 150 °C, nopaetca Ha kn.60. Anroputm nogaepxaHus TemnepaTypbl
BbIMOSIHAETCA C 9KOHOMMEWN 3NEeKTPo3Heprum notpebneHus, Gnarogaps BKMO-
YeHHon pyHkuun OAD. Mpu noTepe NUTaHUS 1 NOBTOPHOM BkMtoYeHuu MYB Bo3-
obHoBnsAeT paboTy B pexxume 4O OTKIHOYEHMS.

Ta6nuua 2.24 - NMporpammMHas KOHduUrypaumsa ansa nogaepxxaHus Temnepa-
Typbl

Ne | Kop HanmeHoBaHue 3Hay MpumeyaHune

1 0-04 Pexum npu BkntoveHUn 0 Pexum oo otkntoueHus
nNUTaHNs

2 | 1-00 Pexum koHurypmpoBa- 3 3aMkHyTbIN KOHTYp [U-per.
HUS

3 |1-03 XapakTep KpyTsLero 3 AODJD BknioyeHa
MOMeHTa

4 | 1-60 KomneHcauusi Harpysku, 50...70 | Ha Huskown ckopocTu
%

5 | 217 KoHTponb nepeHanpsixe- 2 Anroputm ralleHus nepe-
HUS HanpsXeHus

6 | 3-02 MwHumaneHoe 3agaHve, -10 MuH. TemnepaTtypa
°C

7 | 3-03 MakcumanbsHoe 3agaHue, +50 Makc. Temnepatypa
°C

8 | 3- MpenycraHoBneHHoe 3a- +20 Ycraeka 1, tn1 = +10°C

10[0] | paHue 0, %
9 | 3 MpenycraHoBneHHoe 3a- +40 Ycraeka 2, tn2 = +20°C
10[1] | panvne 1, %

10 | 3-15 McToyHuk 3agaHms 1 0 He ncnonbayeTtcs

11 | 3-16 WcToyHuK 3agaHns 2 0 He ncnonbayeTtcs

12 | 4-12 HwkHMI Npegen YacToThl, 20 MwuH. ckopoCTb
r
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13 | 4-14 BepxHuin npegen yacTo- 50 MakcrumarnbHasi CKOpoCTb
Tbl, L4

14 | 6-22 MwuH. TOK BXoAaa, kn. 60, 4 HwxHee 3Ha4eHne curHana
MA

15 | 6-24 MacwTtab Hu13koro 3aaa- -50 HwxHWUI Npegen gatyuka,
Hug, °C toH

16 | 6-25 MacwTab Bbicokoro 3afa- +150 BepxHuii npegen aatymka,
Hug, °C tns

17 | 6-81 MacwTtab noreHumomeTpa -10 HwxHee 3Ha4eHne LKanbl
JiNno, °C

18 | 6-82 Macwwrtab noteHumomeTpa +50 BepxHee 3HayeHue wwkanbl
JiNno, °C

19 | 7-20 Wctounnk OC TA-per. 2 Bxog 2, kn. 60

20 | 7-30 Xapakrepuctuka ynpas- 0 «HopmanbHasa»
neHus mm 1 «NHBepcHasa»
MAN-per.

21 | 7-33 Mponopu. KoadpruneHT 1 HacTtponkaot
MAN-per. nepeperynnupoBaHus

22 | 7-34 WHTerpanbH. koadduum- 8
eHT MN-per.

®PyHKUMM ynpaBreHus:

B pexume otnagkm «MYCK/PYYH».
- «3agaHne» (yctaBka)- noTeHunomeTpom Ha JIMO1, ot - 10 go + 50 °C.
B pabouem pexume «[MYCK/ONCT».
- «3agaHne» (ycTaBka)- npeayCcTaHOBIEHHbIMU 3agannsimu B nap. 3-10[0], 3-

10[1].

- Beibop «yctaBka 1», «ycTaBka 2» - padMblkaHnem/3amMblkaHnem S5, cooTBeT-
CTBEHHO,

- «[MYCK/CTOI» - 3aMbikaHnem/pasmblikaHuem S1.

2.2.5 NopaepxxaHme pasHOCTU AaBfieHUU BxoAa/BbixoA
Hacoca (cyxuBawluen amadparmbl)

KoHcpurypaums npegHasHavyeHa Ons nogaepxaHus 3agaHHOW pa3HOCTU
JaBneHun Ha BXxoAe/BbIXxode HAaCOCHOW YCTaHOBKM UMK CyXMBatoLLen auadparme
C BEKTOPHbIM MPUHLMMIOM ynpasneHusa ckopocTbio Al Hacoca. /3mepeHue pas-
neHnst Ha BxoAe Hacoca (auadparmbl) - AaTynukom fasneHus 1 ¢ npegenom, Ao
16 6ap, 4 - 20 MA Ha kn. 53. MIamepeHne aaBneHus Ha Bbixoe Hacoca (anadpar-
Mbl) - daT4iK OaBneHust 2 ¢ npegenom, oo 16 6ap, 4 - 20 MA Ha kn. 60.DIP-
nepekntoyatens S200 , pa3psag 4 nepeknmounTb B «ON» - pexxum «TOK» Ans Koi.
53. Anroputm nogaep)kaHusi pasHOCTM OaBfiEHMI BbIMOSHAETCA C  3KOHOMMUEN
3NEeKTPOo3Heprum notpedbnennsi, 6narogaps BkAoYeHHoOW doyHKUumMm OAD.
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Tabnuua 2.25 - MNporpammHan koHdUrypauus ansa nogaepXxaHusa pasHoOCTU OaB-

neHus
Ne | Kop HanmeHoBaHue 3Hau MpumeyaHue
1 1-00 | Pexum KoHUrypupoBaHus 3 3amKHyThI KOHTYpP [M-per.
2 | 1-03 | Xapakrep KpyTsLwero mo- 3 AQOQD BkntoveHa
MeHTa
3 | 3-03 Makc. 3agaHue, 6ap 10 BepxHee 3Ha4eHWe 3agaHus
4 | 3- MNpenycTaHoBneHHoe 3aga- 10 PasHocTb gaBnenus, 1 6ap
10[0] | Hwe, %
5 | 3-15 McToyHuk 3agaHmsa 1 1 AHanorosbI BXo, K. 53
6 | 3-16 McToyHuK 3agaHmsa 2 0 He ncnonbayeTtcs
7 | 414 Mpepen 4YactoTbl MHBEpPTOPa, | 50 HomuHanbHas ckopocTb ALl
My
8 |6-12 MuwuH. Tok Bxoga, MA 4 MwuH. curHan Bxoaa 1, kn. 53
9 | 6-15 | Macwrtab BbICOK. 3aaaHus, 16 BepxHuin npegen aatyuvka 1
bap
10 | 6-19 Pexum Bxoga, knemma 53 1 Tok
11 | 6-22 MuH. TOK BXOAa, MA 4 MwH. curHan Bxoga 2, kn. 60
12 | 6-25 MacwTab BbICOK. 3aaaHus, 16 BepxHui npegen gatynka 2
bap
13 | 6-82 | MacwTab BbiCOK. 3aaaHus 10 BepxHee 3HauyeHue noTex-
JIMNO, 6ap umMomeTpa
14 | 7-20 Uctounnk OC anga MA-per. 2 AHanorosbln Bxoz 2, kn. 60
15| 7-33 Mponopu. koadpdoumumeHT MA- | 1 Hactpoiika ot
per. nepeperynupoBaHunsi
16 | 7-34 WHTerpaneH. kKoadduumeHT 8
MA-per.

®PyHKUMM ynpaBreHus:

B pexume otnagkm «MYCK/PYYH».

- «3agaHne» (ycTaBka pasHOCTU gaBneHun) —noteHumomeTpom Ha JINO1, ot 0 go
10 Gap.

B paboyem pexume «[MYCK/OUCT».

- «3agaHvie» (ycTaBka pasHOCTU AaBrieHni) - NpeayCTaHOBMNEHHbIM 3a0aHNEM B
nap. 3-10[0].

- «[MYCK/CTOIM» - 3ambikaHnem/pasmblikaHuem S1.
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4...20 MA

[atumnk
[aBnexus 2

Hacoc &y |/

PucyHok 2.7 - CTpyKTypHas cxema yCTaHOBKU

2.2.6 Ctabnnusauma ckopoctu BpaweHua AL no cwur-
Hany aHKogepa

KoHgurypaumsa npegHasHadveHa gns ctabunusauum ckopoctu ALl unu Bana
nobon CTyneHn KUHEMaTUYECKOW CXeMbl MPUBOAHOrO MeXaHu3Ma CO CKansipHbIM
npuHUMnom ynpaeneHuns MNYB. Ecnn mexay Al n KOHTpoONUPyeMbIM BanoM KMHema-
TUYECKON CXEMbl MEXaHMU3Ma UMEIOTCH CTYNeHN ¢ npockanb3biBaHneM, To U — pe-
rynstop 6yoet noadepXmBaTth 3ajaHHY0 CKOPOCTb BpallleHWsi TOW CTyneHu, C Ba-
NIOM KOTOpOW couneHeH aHkoaep. B npvmepe ucnonb3oBaHbl: ALl (CkopocTb npu
HOMWHANbHOM MOMEHTE Harpysky 925 oB6/MWH) W COYNEHEHHbIM C BaroM WHKpe-
MEHTHbIV 3HKOZEp, C nepeAaToyHbiM YncnoM200 nmn/ob, BbIXOL KOTOPOro MOOKIH-
YeH K kn. 33.

Tabnuua 2.26 - NMporpammHas KOHdUrypauus ans crabunusaumm cKOpocTu
BpalleHus

Ne Kon HanmeHoBaHue 3Hauy MpumeyaHue
1 0-32 Makc. 3Ha4yeHune Ha KKU 925 MHOukaums TekyLiemn cko-
pocTu
2 |1-00 Pexum KoHpurypmposaHms | 3 3amMkHyTbI KOHTYP MA-per.
3 | 1-01 MpuHUKMN ynpasneHunsa 0 CkansipHbin
4 | 3-03 Makc. 3agaHue, o6/MuH 925 HomuH. ckopocTtb Al
100%
5 | 3-10[0] | MpeayctaHoBn. 3agaHue 0, | 32,43 | Ycraska 1 (300 06/MUH)
%
6 | 3-10[1] | MNMpeayctaHoBn. 3agaHue 1, | 54,05 | YcraBska 2 (500 06/MUH)
%
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7 | 3-15 McToyHuk 3agaHnsa 1 0 He ncnonbayeTtcs

8 | 3-16 McToyHuK 3agaHnsa 2 0 He ncnonbayeTtcs

9 | 414 MNpepen 4acToTbl MHBEPTO- 50 Makc. YactoTa nHBepTopa
pa, 'y

10 | 5-13 dyHKuMa undpposoro Bxoga, | 16 Bbibop 3agaHus, 6ut 0
Kn.29

11| 515 dyHKUMa undppoBoro Bxoga, | 32 MMnynbCHbIN BXOS,
kn.33

12 | 5-56 Makc. yactoTa Bxofa, k.33, | 3083 | Makc. yacToTa oT aHKoaepa
My

13 | 5-57 Macwitab MUH. CKOpoCTH, 12 MwuH. ckopocTb ALl
06/MVH

14 | 5-58 MacLuTtab makc. CKopocTH, 925 Makc. ckopocTtb Al
06/MVH

15 | 6-82 MacwTab BbICOK. 3aaHus 925 BepxHee 3HauyeHne noTeH-
JIMO, o6\muH uMomeTpa

16 | 7-20 UctouHuk OC ans MA-per. 8 MMnynbCHLIV BXOA, Knemma

33

17 | 7-33 Mponopu. koadpdpurupment M- | 2 HacTtponku ot
per. nepeperynmpoBaHus

18 | 7-34 WHTerparnbH. koaduumeHT 5
MA-per.

®yHKUMM ynpaBneHus.
B pexume otnagkm «IMYCK/PYYH»:
- «3agaHue» (yctaBka) — noteHumomeTpoMm Ha JIMO1, ot 0 go 925 o6/MuH.
B pabouem pexume «MYCK/ONCT»:
- «3agaHune» (ycTaBka) — npegycraHoBreHHbIMK 3agaHnsmm 300 1 500 o6/MuH, B
nap. 3-10.
- «[MYCK/CTOTI» - 3ambikaHnem/pasmMbikaHem S1,
- Beibop «ycTaBka 1», «ycTaBka 2» - pa3mblkaHnem/3ambikaHnem S4, cooTBeT-
CTBEHHO.

2.3 Cucrembl rpynnoBoro ynpaBneHus ¢ NMN4YB (Master-Slave)

2.3.1 CuHxpoHusauusi ckopoctu pAByx Al B cucteme
«ANEKTPUYECKUA BAIl»

KoHdourypaums npegHasHadeHa Onsi CUHXPOHHOIO YMpaBrieHNs1 CKOPOCTbIO
BpalleHna seayuwiero All1 u Begomoro A12s cucteme «NEKTPUYECKUIA BAT».
MpuBogHble MexaHuambl ¢ A1 n Al2, ocHalleHHble 3Hkogepamu N31 n N32,
ynpasnstoTtea MYBNe1 u MYBNe2 B pexume «MYCK/OUCT». 3apanve (yctaska)
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ckopoct ALl1 ocylwecTBnsieTca curHanom Ha aHanorosom Bxoge MNYBNe1 u noa-
aepxuBaetcs ero M — per. no curHany OC ot M31. CurHan TekyLien CKopoCTy

A1

BblJAEeTCA Ha aHanoroBom Bbixoge, k. 42 MNMYBNe1 n gasnsetcs 3agaHuem

(yctaBkown) onsa NMYBNe2 Ha ero aHanoroBom Bxofe, kn. 60. MNogaepxaHne cKopocTu
A2 Ha ypoBHe 3agaHus ocyectenseT NN — per NMYBNe2 no curhany N32. Homu-
HanbHasa ckopoctb A1, A2, NH = 1470 o6/muH). NepegaToyHoe YMCo SHKoAe-
pos, K =200 nmn/o0.

Tabnuua 2.27 - MporpammHas koHcpurypauma ana NMNYB Ne1

Ne | Kopg HanmeHoBaHue 3Hau MpumeyaHue

1 | 0-32 | Makc. s3Ha4eHune Ha XKKU 1470 | Tekywas ckopoctb A1

2 | 1-00 | Pexxum koHGUrypupoBaHus 3 3aMkHyTbIN KOHTYp MA-per.

3 | 1-01 | NpwvHUMn ynpaBneHus 0 CkansipHbin

4 | 3-15 | NcTo4Hmk 3agaHus 1 21 MoteHumomeTtp JIMO

5 | 3-16 | NcToyHWK 3agaHus 2 0 He vcnonbsyetca

6 | 3-40 | /smeHeHune cKkopocTK 2 S — 0bpasHbIv BUg,

7 | 4-14 | MNpepen YacToThl UHBEPTOPA, L 50 HomuH. yactota Al

8 | 5-15 | dyHKumsa umdposoro Bxoaa, kn. 33 | 32 MmMnynbcHbIV BXOA

9 | 5-56 | Makc. yactoTta Bxoga, 'y, 4900 | Makc. yacTtota 3HKogepa

10 | 5-57 | Macwrtab MuH. 3agaHus, My 0,2 MuH. ckopocTtb Al

11 | 6-90 | Wkana Bbixoga 1 4..20 mA

12 | 6-91 | ®yHKUMS aHaNoroBoro BbIxoAa 12 Curnan OC no macwrtaby

13 | 6-93 | MuH. macwiTab Bbixoaa, kn. 42, % | 50 CwmelleHre Bbixoaa

14 | 6-94 | Mack. macwTab Bbixoaa, kn. 42, % | 75 Makc. curHan 20 mMA.

15 | 7-20 | Uctounmk OC ans M-per. 8 MmnynbcHbI BXog, K. 33

16 | 7-33 | Mponopu. koaddpmumenT MNMN-per. 2 HacTpoiiku ot

17 | 7-34 | WnterpaneH. koaddumumeHt MiA-per. | 4 nepeperynnposaHns
Tabnuua 2.28 - NMporpammHas koHdurypaumsa ansa NYB Ne2

Ne | Kog | HanmeHoBaHne 3Hay | MNpymeydaHune

1 0-32 | Makc. 3Ha4eHne Ha KK 1470 | Tekywas ckopoctb A2

2 | 1-00 | Pexxvm KoHdUrypmpoBaHus 3 3amMkHyTbI KOHTYP MA-per.

3 | 1-01 | MNpuHUMN ynpaBneHus 0 CkansipHbin

4 | 3-15 | cTouHMK 3agaHus 1 0 He ncnonbayeTtcs

5 | 3-40 | VismeHeHune ckopocTyn 2 S — 06pasHbIn BUA

6 | 341 | Bpems pasroHa, ¢ 0,5 Ot 0 o NHom

7 | 3-42 | Bpems 3amegneHus, ¢ 0,5 Ot NHomMm 0 0

8 | 4-14 | lNpeaen BbIXOAHOW YacToThl 50 Makc. YactoTa nHBepTopa

9 | 5-15 | ®yHkums uncbposoro Bxoaa, kn. 33 | 32 MMnynbCHbIN BXOS,

10 | 5-56 | Makc. YyacTtoTa Bxoaa, 'y, 4900 | Makc. YacToTa 3HKogepa

11 | 5-57 | MacwTab MuH. 3agaHus, 'y, 0,2 MwuH. ckopoctb Al
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12 | 6-22 | MyuHMmManbHbIN TOK, MA MwH. curnan

13 | 7-20 | Uctounumk OC ans MA-per. VMnynbcHbIV BXOA, K. 33

14 | 7-33 | Mponopu. koaddounumeHT MNA-per. HacTtponku ot

4
8
2
2

15 | 7-34 | WnTterpaneH. koadpdomumeHT MA-per. nepeperynmpoBaHus

MpumeyaHue - Knoun ans ogHOMMEHHbIX BXOJOB UMET 0603HaYeHus:
M4YBNe1 - $1.1...S5.1 u MNYBNe2 - $1.2...S5.2, cooTBEeTCTBEHHO.

®yHkummn ynpaeneHms MYB Ne1 n MYBNe2B pexxume «MYCK/OUCT »:

- «[MYCK/OCTAHOB» - ogHOBpeMeHHbIM 3aMblkaHuem/pasmbikaHuem S1.1 un
S1.2.

- 3agaHue BbixogHou yacTtoTel [M4YB Ne1 - noteHumomeTpom Ha JIMO Ne1.

- HezaBucumoe BpawieHve MYB Ne1 u MYB Ne2 Ha yacTtote 5 'y (no 3-11)- 3a-
MblkaHveM S4.1 1 S4.2, npu pasoMkHyTbIX S1.1 n S1.2.

2.3.2 NoaunHeHHOEe ynpaBlieHUWe NpuMBOoAaMM NMEepPeMOTOYHOro
MexaHu3Ma CO cTabunusaumen HaTAXKEeHUA maTepumana

KoHcburypaumsi npuMeHsaeTcst B MEPEMOTOYHbBIX CTaHKaxX NpsiMOro OencTBus,
T.e. C HEMOCPEeACTBEHHON NEPEMOTKOM MOMOTHA MaTtepuana, C pyroHa Ha PYyroH,
6e3 NPOMEXYTOYHbIX 3BEHLEB KMHEMATUYECKOW CXeMbl. Y3en CrexeHus 3a napa-
MEeTpaMu NepeMOTKM COAEPXKWT ABa AaTyvka: OaTyuk 2 NMHENHOW CKOPOCTM OBU-
XeHust (NepemoTkM) MaTepuarna, NoAKIMOYEHHbIM Ha UMMYTbLCHBIN BXoA, k.33 M4B
Ne1 n paTumk 3 cunbl HaTSKEHUS, NOAKITHOYEHHBIA HA aHanoroBbIn Bxoa, kn.53 MNYB
Ne2. [atumk 2 — MHKPEMEHTHbIN YaCTOTHbIN 3HKOAEP, ¢ Bbixogom 0...5000 Iy, pa-
©o4ee Korneco KOTOPOro onNMpaeTcs Ha NOMNoTHO MaTtepuana. [aTtymk 3 - aHanoroBbIn
OaTuvK NuHenHoro nepemelleHus ¢ Boixogom 0...10 B. lNMpeobpasoBarenu 4acToThbl
M4YB Ne1 u MYB Ne2 BxoasaT B CUCTEMY MOAYMHEHHOrO ynpaBfeHns NepeMOTKON C
nogdepxaHmem 3agaHHOW NIMHEeNHOW CKOPOCTM OBWXKEHMSI U cTabunusaumen cunbl
HaTsPKEHUS MONOTHA, HE3aBUCMMO OT CKOPOCTU MEPEMOTKA U TEKYLLMX pa3mepoB
OVaMeTPOB HaMOTKM PYIIOHOB.

Tabnuua 2.29 - NMporpammHas koHdurypaumsa ansa NMYB Ne1 (HamoTumK)

Ne | Kog HanmeHoBaHue 3Hau MpumeyaHune

1 1-00 | Pexxum KoHMrypmpoBaHus 3 3aMkHyTbIV KOHTYpP MA-per.
2 | 1-01 | MpuHUMN ynpasneHus 0 CkansipHbin

3 | 3-15 | NcTouHMK 3agaHus 1 21 MoteHumomeTp JIMO

4 | 3-16 | VictouHuk 3agaHus 2 0 He ncnonbayeTtcs

5 | 3-17 | AcTOuHWK 3agaHus 3 0 He ncnonbayeTtcs

6 | 3-40 | N3ameHeHMe CKOpoCTH 2 S — 06pasHbIn BUS

7 | 3-41 | Bpems pasroHa, ¢ 6 Ot 0 go NHowm

8 | 3-42 | Bpems 3amefnieHus, ¢ 6 OT NHom go O

9 | 4-14 | lNMpegen YacToTbl UHBEPTOPA, U 50 HomuH. yactota Al
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10 | 5-15 | ®yHKUMA undpoBoro Bxoaa, k. 33 | 32 MMnynbCHbIN BXOA,

11 | 5-56 | Makc. YyacTtoTa Bxoaa, I'y, 5000 | Makc. YactoTa aHKogepa

12 | 7-20 | Nctounmk OC ans MN-per. 8 MmMnynbcHbIV BXOA, K. 33

13 | 7-33 | Mponopu. koadodpmumeHT IMNMN-per. 2 HacTtpoiku ot

14 | 7-34 | WHTerpanbH. koadpdomumeHT MA-per. | 4 nepeperynnposaHns
Tabnuua 2.30 - NMporpammHas koHdburypauusa ansa NYB Ne2 (pazmoTumk)

Ne | Kog HanmeHoBaHue 3Hau MpumeyaHue

1 1-00 | Pexxum KoHdMrypmpoBaHus 3 3amMkHyTbI KOHTYP MA-per.

2 | 1-01 | MpuHUMN ynpaeneHns 1 BeKkTopHbIN

3 | 3-15 | cTtouHuk 3aganHus 1 21 MoteHumometp JIMO

4 | 3-16 | icTouHUK 3agaHna 2 0 He ncnonbesyetcs

5 | 3-17 | cTouHUK 3aganHus 3 0 He ncnonbesyetcs

6 | 3-40 | N'ameHeHne cKopoCcTH 2 S — o6pasHbIv BUg

7 | 3-41 | Bpewms pasroHa, ¢ 5 Ot 0 o NHom

8 | 3-42 | Bpems 3ameaneHus, ¢ 5 OT1 NHOM oo O

9 | 4-14 | lNMpegen BbIXOAHOW 4YacTOThI 50 HomuH. yactota Al

10 | 6-10 | MuH. curHan Bxoaa, B 0 Havano wkansl

11 | 7-20 | NctouHuk OC 1 AHanor.sxop, kn.53

12 | 7-30 | Xapakrepuctuka ynpasn. NMA-per. | 1 MHBepcHas

13 | 7-33 | lMNponopu. koadocpmumeHT IMNMN-per. 2 HacTtponku ot

14 | 7-34 | WHTerpanbH. koaddounumeHt MNA-per. | 4 nepeperynmpoBaHus

dyHkuMKM ynpaeneHust B pexxume "TMYCK/ONCT™:

- "MYCK/CTOM" -

S2.1.

OAHOBPEMEHHLIM 3aMblkaHnem/pasmbikaHnem S1.1un

- 3agaHue ckopocTn nepemMoTku - noTeHumomeTpom JIMO1 Ha MYUBNe1.
- 3agaHue cunbl HaTsXeHus - noTeHunomeTpom JIMO1 Ha MYBNe2.

B

AL 1 | [MMYB Net||M4B Ne2

Aﬂ,2

PucyHok 2.8 - KnuHematn4yeckasa cxema nepemMoOTOYHOro MexaHusma
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2.3.3 MNMopumHeHHOE ynpaBrieHMe NPUBOAOM MexaHu3Mma nopa-
yn obpabaTbiBaloOLEero ctaHka

MpumeHseTca ang onTuMmM3aumm pexmnma oopaboTkn B cTaHKkax (oepeBo-
obpabaTbiBaloWwux, MeTanmnopexyLwmx u ap.), onarogapsi kotoporn obecneuvvBa-
eTcd 6e3aBapuMnHOE aBTOMaTMYECKOe NnoagepxaHne MakCMMarnbHO - BO3MOXHON
NPOu3BOAUTENBHOCTM CTaHKa MpyM OOHOBPEMEHHOM COXpaHEeHUW 3a4aHHOro pe-
cypca obopyaoBaHUs U PEXYLLEro UHCTpyMeHTa. YNpaBndAwLwMM napameTpom
ONTUMM3ALUN CAYXKUT AOMNYCTUMOE 3HayeHue MOLLUHOCTU pe3aHus ALl rmaBHOro
npMBoAa, a BaXHeWWUM ynpaBnsieMbiM napamMeTpoM - ONTMMarbHas CKOPOCTb
nogaun obpabaTbiBAaemMOro marepuana Unu pexyllero WHCTpyMeHTa, NpuBoj
koTopon ynpasnsetca ot [MYB. CTpykTypHasa cxema npvMBoga CTaHka COCTOUT U3:
Al rnaBHOro npuBoaa ¢ NOCTOSAHHOW CKOPOCTBIO U AaTyMKka MOLLHOCTM B LLenu ero
nutaHuda, Al mexaHuama nogauun n NYB ana ynpasneHus ero ckopocTtu. Amro-
puTM paboTel NYB cTpemntcs nogaepxmeaTe 3agaHHy MOLWHOCTL ALl rmaBHOro
npmeoda npu obpaboTke, Ha YPOBHE YCTaBKW, NyTEM ynpaBneHusi ckopocTbio Al
MexaHu3Ma noaayvm ¢ MOCTOAHHBIM MOMEHTOM U 3aMKHYTbIM KOHTYPOM MnpoLec-
ca. VIcToyHMkoM curHana obpaTHOW CBSI3W (OaTYMKOM MOLLHOCTU) CIYXWUT KOH-
Tponnep - moHutop cetn ot OBEH, moandukaunn KMC-d1, ¢ macwtabmpora-
HMeM LWkKan Bxoda /Bbixoga Tuna <W>: guanasoHy mMowHocTu ALl rmaBHOro npu-
Boaa, ot 0 go 120 % x Prn/3 cooteeTcTBYET curHan, oT 4 go 20 MA, rae: Prn -
nacnopTHas MoLwHocTb Al rmaBHOro npMBoAa cTaHka.

HononHutenbHbiM npeumywectsoMm npubopa KMC-®1 gasnsetcs Bos-
MOXHOCTb WUCMONb30BaHUA €ro nporpaMMmpyemblX BbIXOOOB ANs peanvsauuun
sawmt: Al rmaBHOro npveoga no npeaenbHOW MOLLHOCTU (TOKY) 1 gpyroro obo-
PyOOBaHWSI NPY NOHWXXEHUN HANPSKEHNUS NMUTAKOLLEN CETN.

MporpammHasa koHdurypaums [NYB pgnsa anropytmMa nOAYMHEHHOro
ynpaBreHusi ckopoctbio ALl npuBoga MexaHn3ma nogayu, a UMeHHo: paboTkl ero
€ HomuHarnbHbIM (100 %) nnn nerkum (80 %) pexxMmMom Harpyskum u yaepxaHuem
Bana Al npu octaHoBe, NpuBeaeHa B Tabnuue 2.31.

Ta6nuua 2.31 - MporpammHas KoHdUrypauus ynpaBneHus ckopoctu AQl
npuBoga nogayu

Ne Kop HanmeHoBaHue 3Hay NMpumeyaHune
1 1-00 Pexum koHuryprpoBa- 3 3amkHyTbIN KOHTYp [M-per.
HUS

2 101 MpuHUMN ynpaBneHus 0 CkansipHbI

3 |1-80 DyHKLMA Npy OCTaHOBE 1 YaepxaHue Bana nocr.

4 | 2-00 Tok yaoepxaHus, % 40 Tok = 40% oT HOMWUHanb-
Horo

5 | 210 DYHKLMA TOPMOXKEHNS 2 lMepemMeHHbIM TOKOM OT
Bbicokoro DC
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6 | 3-03 MakcumanbHoe 3aga- 1,2xPrn/3 | MowHocTtb All ¢ neperpys-
Hue, kBT ko 120%
7 | 3-10[0] | NpenycTaHoBs. 3agaHue 100 YctaBka 1. HoMnHanbHbIN
0,% pexvum
8 | 3-10[1] | NpenycTaHoBs. 3agaHne 80 YcTtaBka 2. Jlerkum pexnm
1,%
9 | 315 McToyHuk 3agaHms 1 0 He ncnonbayetcs
10 | 3-16 WcToyHuK 3agaHns 2 0 He ncnonbayetcs
11 | 3-41 Bpems pasroHa, cek 3 HacTtpoika oT nyckoBoro
TOKa
12 | 3-42 Bpems 3amegneHus, ¢ 1 HacTtporka beicTporo ocTa-
HOBa
13 | 4-14 BepxHuin npegen ckopo- 50 HomuHansHasa ckopocTb
cmm, 'y,
14 | 6-22 Hwu3kuin Tok Bxoaa, ki. 60, 4 HwkHee 3Ha4eHune LwKanbl
MA
15 | 6-25 MacwTab BblI- 1,2xPrn/3 | BepxHui npegen namepe-
COK.3aJaHus, kBT Hua KMC-d1
16 | 6-82 Maciutab Bbl- 1,2xPrn/3 | BepxHee 3Ha4YeHNE NOTEH-
cok.3aganus JIMNMO, kBt ymomeTtpa
17 | 6-91 DyHKLMA BbIXOAA, Kn.42 10 «Yactora BbIxoaa, 0...50
My», 0...20mMA
18 | 6-93 MwuH. macwiTab Bbixoaa, 0 CwmelleHune BbIxoaa.
%
19 | 6-94 Makc. macwTab Bbixoaa, 50 Makc. ckopocTtb 50 'y
%
20 | 7-20 NcTtounumk OC gna MA- 2 AHanoroBbIli Bxop, kn. 60.
per.
21 | 7-33 Mponopu. koadhd. MA- 1 HacTtpoiika oT nepeperynu-
per. poBaHMS1.
22 | 7-34 WHTerpanbH. koadd. 1 PekomeHayemble 3HaveHUs

MAN-per.

10.

®yHKUMM ynpaBneHus.

B pexxume otnagkm «MYCK/PYYH»:
- «3agaHue» (yctaBka) — noteHuuomeTpom Ha JIMO1, ot 0 go 120%x*Prn/3.
B pabouem pexume «MYCK/ONCT»:
- «3agaHue» (yctaBka) — npegycraHoBneHHbIMK 3agaHunammn 100% un 80%, B nap. 3-

- «[TYCK/CTOTI» - 3ambikaHnem/pasmMbikaHnem S1,
- «peBepcy - 3aMblkaHneMm S2,
- Bbibop «ycTaBka 1», «ycTaBka 2» - pasmblkaHUeM/3amblkaHneM S5, cOOTBET-
CTBEHHO.
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CneuuanbHble BO3MOXHOCTU U NpuMeHeHus NMYB

3 CneumnanbHble BO3MOXHOCTU U npuMmeHeHus N4YB
3.1 MNpepoTBpalieHne oTka3oB ynpasneHus N4YB

Pabota GonblIMHCTBA TMNOB NPUBOAHBLIX MEXAHM3MOB CBfA3aHa C AWHa-
MUYECKMM U3MEHEHMEM BEMNUYUHBI U 3HaKa MOMeHTa Harpysku. [lpm atom pabo-
Yasd Touka Ha MexaHuyeckux xapaktepuctukax ALl MOXeT HaxOoauUTbCs, Kak B
OBuraTernbHOM, Tak U B reHepaTOpHOM pexuMme, C MpeBblleHneM npeaerbHbIX
3Ha4YeHU NeperpysoyHor CnocoBHOCTM, YTO NPUBOAUT K OTKasy ynpasneHus
M4YB. besaBapuiiHaa paboTa MYB Bo3MOXHa NpU MOMEHTax COMPOTUBIIEHMS
Harpy3ok MH He npeBbilLaOLWUX NpeaenbHbIX 3HaYEHU Neperpy3o4qHon cnocobHo-
CTK Ans Kaxxgon moandukaumm MNMYB:

- 0o 100 % MHoOM — ANUTENbLHO;

- 0o 120 % MHom — 60 cek;

- 0o 150 % MHom — 2 cex.

BawmtHas dyHKuma MNYB no npeBbIeHMIO NpeaenbHbIX 3HaYeHU nepe-
rpysouHon cnocobHocTu MYB ocywlecTBnseT Bbigadyy npeaynpexaeHus 1, nocne
BbIOEPXKM BPEMEHW, aBapuinHoe oTknodeHe Al

OnucaHHble OencTBus 3almMTHbIX QyHKuui MYB, no ymonyaHuio, MoOryT
MPUBECTU K NOMOMKE MPUBOAHOIO MexaHu3ma unm K yrpose 6e3onacHocT obcnyxu-
BaloLLIero nepcoHara. Yacto BcTpeyvatoLpmecs NpudmHbl aBapumnHbIX OTKIHOYEHUA MO
MPEBLILLEHMIO NPeAenbHbIX 3HAa4YeHWI Neperpy3oydHon cnocobHocTn MYB cBsA3aHbI C
HEKOPPEKTHLIM NporpammMmpoBaHuem napameTpoB 1-61, 1-62 n 2-17, a Tak xe Bbl-
6opom moaucukaummn, ocobeHHO Anst rpy30noaAbEMHBIX MEXaHN3MOB UMK C 3aBUCK-
MOCTbO MOMEHTa COMPOTUBIEHWUSI HArpPy3Kkn OT CKOPOCTU - HACOCAaX U BEHTUNATOPAX.
ABapuiiHble CUTyaUMn Npu oTKa3ax ynpasreHus npy neperpy3ke MNYB moryT 6bITb
npegoTBpaLLEeHbl C MOMOLLBH aBTOMATUYECKOro BKIHYEHWUS anroputma pabotbl C
ynpasnsemMon TpaekTtopuen OBwkeHus npueoga. [lpn cuctemaTmyeckux oTkasax
ynpaeneHus crnegyet MNoBbICUTb TPEOOBAHMA K BENUYMHAM Neperpysok.

B vcknountenbHbIX criydasx, npu HanagoudHbIx paboTax, JonyckaeTcsa He-
npogomkuTensHas pabota MYB ¢ neperpyskon No BbIXOOHOMY TOKY.

3.1.1 MNpepoTBpaLweHne otkasoB ynpasneHus N4YB B aoBura-
TenbHOM pexume ALl

KoHopurypaumsa npegHasHadeHa Ans obecrneveHns ynpaBnsieMon TPaekTo-
pun ocTaHOBa npuBoa Npuv crydarHbix neperpy3kax MYB. Bolgaya npeaynpexae-
HUS, NP NPEBbILLEHUN NpefernbHbIX 3HAaYeHU neperpy3oyHor cnocobHocTm M4YB,
aktmBmanpyet gevicteua  [JIK 0o MCTeyeHus BbiAEPXKM BpeMeHu cpabarbiBaHus
aBapwvu, KOTOpbIN AaeT KOMaHAy OCTaHOBa MOCTOSHHLIM TOKOM. [locne ycTpaHeHus
MPUYMHBI MEPErpy3kM MOBTOPHbIA MYCK OCYLLECTBASIETCA NepesanyckoM KOMaHgpbl
«CBPOC» no undgposomy Bxoay.
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Ta6nuua 3.1 - lporpammHas KoHdUrypaums AnA XxapakTepucTUKU ¢ oTceu-
Kon nutaHua Al]

Ne| Kop HanmeHoBaHue 3Hauy MpumeyaHune
1 13-40 Tun n3mMeHeHns CKOpPoCTU 2 S-ob6pasHbIn
2 |3-41 Bpems pasroHa, cek 8 [MnaBHbIN pa3roH
3 342 Bpewms 3ameaneHus, cek 5 lMnaBHOe 3ameaneHue
4 14-16 OrpaHu4yeHve MomeHTa, % 110 |lMopor orpaHnyeHuns
5 |5-10 ®PyHKUMS undposoro Bxoaa, 9 MycKk UMNynNbCHBIN
kn.18
6 [5-11 DyHKLMA UndpoBOro Bxoaa, 6 OcTaHoB UMIN. UHBEPCHbIN
kn.19
7 |5-40 PyHKUMS pene 5 Pabota Al
8 [13-00 |AxtmeHocTb MK 1 AKTUBEH
9 [13- Cobbitre 0 IMNK 19 | «[lpegynpexaeHuer
51[0]
10(13- Dencteue 0 MNMJNK 26 | OcTaHOB NOCTOSAHHBLIM TO-
52[0] KOM

®yHKunn ynpasneHns B pexume «MMYCK/OUCT »:

- «[MYCK» - kpaTKOBpEMEHHbIM 3aMblkaHunem S1, npu 3amkHyTOM S2,

- «OCTAHOB» nnn «CBPOC» - kpaTkOBpEMEHHBIM pas3MbikaHnem S2, npu
pa3oMKHYTOM S1.

3.1.2 lMpepoTBpaLleHne otka3oB ynpasrneHus NYB B reHepa-
TOpHOM pexume ALl

Anroputm npegHasHadeH ans obecneyeHusi 6esasapunHon pabotsl MYB B npu-
BOJax: CTaHO4YHOro obopynoBaHWS C YacTbiMW MyCKaMW, KPAHOBbIX MeXaHW3MOB
nogbemMa Unu ABWXKEHUs, U Apyrux NpMBoAax ¢ 60MNbLWMM MOMEHTOM UHEPLINK MeXa-
Hu3ma. B reHepatopHom pexume ALl penctBue yHKUMIA, PE3UCTOPHOro B nap.2-
10(1), nnn nepemeHHbIM TokoM B nap. 2-10(2), akTMBM3MPYyeTCA aBTOMaTUYECKU U
COMpOBOXOAETCS:

- paccenmBaHMEM W30ObITOYHOW 3HEPrMM 3BeHa NOCTOsIHHOrO Toka MYB ¢ npegoT-
BpaLleHeM oTkasa«AL7»,

- BO3OENCTBMEM TOPMO3HOro MomeHTa Mt All, MpPOTVBOAEWCTBYIOLLETO €ro
pacKkpyTke OT MacChbl Trpy3a, a TaK e MNOA BO3AEWCTBMEM MOMEHTa MHEepLMK
Harpysku.

Mpu akTMBM3aUMN DYHKLUUM TOPMOXKEHUSI MepeMeHHbIM TokoM, nap.2-10(2),
paccenBaHne 3Heprnn nepeHanpsixeHus npoucxoant Ha ALl n N4YB, 6e3 nogkrto-
YeHusa 6annacTHoro pesncropa.
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Tabnuua 3.2 - [porpaMmmHas KoH(Urypawms TOpMOXKEHUSA NepeMeHHbIM
TOKOM

Ne | Kop HaunmeHoBaHue 3Hauy MpumeyaHue

1 11-61 | KomneHcauus ckopoctn, % 0 [dnHamnyeckas yCTon4mBoCTb
2 | 1-62 | KomneHcauus ckonbxeHus, % 0 [dnHammnyeckas ycTon4mBoCTb
3 [1-90 | Tennosas 3awmta Al 1 Mo 3TP. MpegynpexaeHue

4 |2-10 | DyHKUMSA TOPMOXKEHUS 2 [epeMeHHbIM TOKOM

5 [2-16 | Tok Topmoxkerusi, % 120 | OT HOMMHaMBHOIO ToKa

6 |2-17 | KoHTponb nepeHanpsixxeHunst 2 Ha DC-wuHe

7 |3-40 | 'ameHeHue ckopocTn 2 S — 06pasHbIn BUg

8 |3-41 | Bpems pasroHa, ¢ 8 Ot 0 go NHom

9 |3-42 | Bpemsi 3amenneHus, ¢ 8 Ot NHOM 0 0

10|5-10| ®yHKUMA LUndpoBoro Bxoda, k. 1819 [MycK MMNynbCHbIN

11]5-11 | PyHKUMA UMdpoBOro Bxo4a, kn. 1916 OcTaHoB MMI. MHBEPCHbIN

®yHkummn ynpaeneHus B pexxume «MYCK/OUCT »:

- «[MYCK vMnynbCHbIN» - KpaTKOBPEMEHHbIM 3aMblkaHeM S1, npu 3amMKHyTOM S2,
-«OCTAHOB vMNynbCHbIMY» - KpaTKOBPEMEHHBIM pa3MblkaHMEM S2, Mpu pa3oMKHY-
Tom S1.

Mpn akTMBM3aUMM DYHKUMN PE3UCTOPHOTO TOopMOXeHusi, nap.2-10(1), paccevsa-
HVe 3Heprun nepeHanpsbkeHns npoucxoaut B AL, M4YB, a Gonbluei ee 4actu, B
GannactHom pesucTope. 1o 3TON NpuYMHE Pe3UCTOPHOE TOPMOXKEHWE CUUTaETCS
npeanoyTuTensHbiM. Tpebyembli MOPOr OrpaHNYeHUst TOPMO3HOTO MOMEHTA B re-
HepaToOpHOM peXxumMe ycTaHaBnmBaeTcd B nap. 4-17, npegensHoe 3Ha4YeHne KOTopo-
ro ans pesvctopos PBx, pasHo: MT = 125% x MH. TopmoO3Hble pe3ucTopbl cre-
ayeT nogknrooyvathb K knemmam 04 (BR-) n 05 (UDC+/BR+).

Tabnuua 3.3 - MporpaMmmHas KOH(Urypaums pesMcTopHOro TOpMoXeHus

Ne| Kop HaunmeHoBaHue 3Hau MpumeyaHune
1 [1-61 |KomneHcauusi ckopocTtu, % 0 [OuHamnyeckas yctonyum-
BOCTb
2 [1-62 |KomneHcaums ckonbxeHus, % 0 OuHamnyeckas ycton4yum-
BOCTb
3 |12-10 | PyHKUMSA TOPMOXKEHMS 1 PesucTopHoe
4 |2-11 |BannactHbi peauctop, Om Yucno | Mo mogudpmkaumm NYB
5 |3-40 |Twvn M3aMeHeHUs CKOpoCTu 2 S-ob6pasHbIn
6 |3-41 |Bpewms pasroHa, cek 8 [MnaBHbIN pa3roH
7 |3-42 |Bpemsa 3amefneHus, cek 8 [MnaBHoe 3amennieHue
8 [4-17 |OrpaHuyeHue momenTa All, % 125 | B reHepaTtopHOM pexume
9 |5-10 |PyHKUMA LUMPOBOro BXoAA, 9 MycKk UMNynbCHBIN
Kn.18
10(5-11 | dyHKLMA undpoBOro BXxoaa, 6 OcTaHOB UMMN.UHBEPCHLIN
kn.19
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MpumeyaHune — [pr UICNONBL30BaHUM (PYHKLIMK PE3UCTOPHOTO TOPMOXEHUST PYHKLIA
KOHTPONS nepeHanpspkeHns B nap. 2-17 He BbINONHAETCS.

3.2 U3meHeHMe 4YacToThl KOMMYyTauuun nHBepTopa

Bbibopom 3HaueHus1 YacToTbl KOMMYyTaLMKU MHBepTOpa B nap. 14-01 goctura-
eTcs:;

- CHWKeHWe TennosbIX NoTepb B [M4YB , Npu ymMeHbLUEHMN YaCcTOThI,

- CHWXXEHMe MynbCcaLMin Toka U akycTudeckoro wyma Afl, npy yBennyeHun va-
CTOTbI.

3.3 CBepxmoaynsaums MHBepTOpa

BkntoueHne cpyHkUMKM cBepxmoaynsaumm nieeptopa B nap. 14-03 nossonsiet
COXpaHUTb 3Ha4YeHne KpyTsauwero MmomeHta Afl, Ha ypOBHE HOMUHAMBLHOTO, MNpuU Mo-
HWKEHHOM HanpsbkeHun nutatowen cetu, o 0,85UH, unu npu noBbILLEHHOW YacTo-
Te Bpawenua ALl, oo 57 ..

3.4 CnAwMn pexum

Anropytm «Cnsawmn pexmnmy» npumeHaeTcsa ans obecnedyeHms AOMOMHKU-
TENbHOW 3KOHOMWW JMEKTPOIHEPTNM U NPOANIEHNS CpoKa Cryx0bl 0bopygoBaHus
HaCOCHOWN CTaHLMM 3@ CYET YyCTaHOBIEHHbIX YCITOBUI «3acbinaHmsa/mpobyaeHnsi»
MpuW BbINOMTHEHWM anropuTMa nogaepXaHus 3agaHHOro AaBfeHus. YCnoBue «3a-
CbINMaHUs» BO3HMKAET NpW OTCYTCTBUM pacxoda BoAbl B rmapocucTeme (daBrneHve
n ckopocTb ALl Ha ypoBHe ycTaBOK komnapatopoB: 13-12[0] n 13-12[1]) npn aTOM,
npuBog, OocTaHaBnuBaeTcs Bbiberom. [Mocne BbINOMHEHUSA yCnoBus «npobyxae-
HUsa» (CHWKeHne gasneHusa oo 13-12[2]) npueopg BknoyaeTcs B paboTy ¢ curHa-
nusaumen pexmma KoHTakTaMu pene.

[laBnexve 4
Ycnoswe ,3achkinaqus”

YcraBka

Ycnosue ,npoByxneHus”

l
|

YacToTa BpaigHna | I
Bana Apurarens I
|

t

PucyHok 3.1 — [lnarpamma paboTbl anroputma «Cnswmm pexmm»
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Ta6bnuua 3.4 - KoHdurypauua ana nogaepxaHus 3agaHHOro AaBrieHusi €o
CNSAILLUM PEXKUMMOM

Ne Kopg HanmeHoBaHue 3Hauy MpumeyaHune

1 1-00 Pexvm KOHUrypmpoBaHums 3 3aMKkHyThIN KOHTYP MW-per.

2 [ 1-01 MpuHUKMN ynpaeneHns 0 CkansipHbIni

3 | 1-03 XapakTep KpyTsLero mMo- 2 AOD BkntoveHa
MeHTa

4 | 3-03 MakcumanbHoe 3agaHve, 10 BepxHee 3HavyeHve gnana-
bap 30Ha

5 | 3-10[0] MpeayctaHoBneHHoe 3aga- | 40 Pyct = 4 6ap; (lyct=10,4
Hue 0,% MA);

6 |3-15 McTodHuK 3aganHus 1 0 He ucnonbayetcs

7 | 3-16 VIcTOYHUK 3agaHus 2 0 He ncnonb3ayeTtcs

8 | 341 Bpemsa pasroHa, cek 5 HacTtpovika ot rugpoygapa

9 | 342 Bpemsa 3ameaneHus, cek 5 HacTtpovika ot rugpoygapa

10 | 4-14 BepxHun npegen ckopoctn, | 50 HomunHaneHasa ckopocTb
My

11 | 5-40 dyHKUMA pene 5 Pa6ota AL}

12 | 6-22 Hwu3knin Tok BXxoga knemma 4 HwxkHee 3HauyeHue WwKanbl
60, MA

13 | 6-25 MaciuTtab BbICOK. 3aaaHus, 10 BepxHuin npegen gaTtyuka,
bap PoB

14 | 7-20 Nctoununk OC gna M- 2 Knemma 60. CurHan OC B
perynaTopa 16-52, 6ap

15| 7-33 Mponopu,. koadd. MNN-per. 1 HacTtpoiika oT nepeperynu-

poBaHus

16 | 7-34 WHTerpanbH. koagd. MNMAN- 8 MocTosiHHasa Bpemenun OC
per.

17 | 14-41 MwuH. HamarHnymBaHue 50 ABTOMaTMyeckas onTUMu-
(AOJ), % 3aums

18 | 13-00 Pexum MNMJIK 1 IMJIK akTnBeH

19 | 13-10[0] | Onepang KOMI 0 2 O6partHas cBs3b, bap

20 | 13-10[1] | Onepang KOMI1 1 3 CkopocTtb, Iy

21 | 13-11[0] | Nornka KOMI1 O 0 MeHbLUE, YeM

22 | 13-11[1] | Nornka KOMIT 1 0 MeHbLUE, YeM

23 | 13-12[0] | YcTtaBka KOMI1 0, 6ap 3 [aBneHne npu npobyxae-

HUN

24 | 13-12[1] | YcrtaBka KOMI1 1, 'y 20 CKOpOoCTb Npy  3ackinaHunmn

25 | 13-20[0] | Bpemsi TAUM 0, ¢ 0 3apgepxka CTAPT

26 | 13-20[1] | Bpemsi TAUM 1, ¢ 15 3agepxkka npobyxgeHus.

27 | 13-20[2] | Bpemsi TAUM 2, ¢ 5 3agepka 3acbinaHus.
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28 | 13-40[0] | byneB Bxog 1 JICO 31 Wcnonb3osanne TAUM 1

29 | 13-41[0] | Onepatop 1 JICO 1 4

30 | 13-42[0] | Byner Bxog 2 JICO 22 WMcnonb3oBaHne KOMI O

31 | 13-40[1] | Bynes Bxog 1 JIC1 32 Wcnonb3osanne TAVM 2

32 | 13-41[1] | Onepatop 1 JIC1 1 «U»

33 | 13-42[1] | bynes Bxog 2 JIC1 23 Mcnonb3oBaHmne KOMI 1

34 | 13-43[1] | OnepaTtop 2 JIC1 4 (13-41/42) UIA - (13-44)
HE

35 | 13-44[1] | bynes Bxog 3 JIC1 33 Knemma 18

36 | 13-51[0] | Cobbitne 0 MJIK 2 Pabota

37 | 13-51[1] | Cobbitne 1 MJNK 30 Wcnonb3osanne TAUM 0

38 | 13-51[2] | Cobbitne 2 NNK 30 Wcnonb3osanne TAUM 0

39 | 13-51[3] | Cobbitne 3 NMJK 26 Mcnonb3osaxue JICO

40 | 13-51[4] | CobbiTne 4 MJIK 31 Wcnonb3osanne TAUM 1

41 | 13-51[5] | CobbiTne 5 MJIK 27 WMcnonb3oaHue JIC1

42 | 13-52[0] | Oewcteue 0 MJIK 29 3anyck TAUM 0

43 | 13-52[1] | Oencteue 1 MJIK 24 Komanga CTOI

44 | 13-52[2] | Oencteue 2 MJIK 30 3anyck TAUM 1

45 | 13-52[3] | Oencteue 3 MJIK 22 Komanga CTAPT

46 | 13-52[4] | Oencteue 4 MNJIK 31 3anyck TAVM 2

47 | 13-52[5] | Oewncteume 5 IMJIK 1 Het pencreus

®PyHKUMM ynpaBreHus:

B pexume otnagkm «MYCK/PYYH».

- «3agaHue» (yctaBka) -noteHunomeTpom Ha JIMO1, ot 0 go 10 6ap;
B pexume «MYCK/OUCT ».

- «3agaHve» (yctaska) - B nap.3-10.

- «[MYCK/CTOI» - 3ambikaHnem/pasmblikaHnem S1.

3.5 Cywka oomoTtok Al 6e3 BpaweHus Bana

Okennyatauus ALl npy  BbICOKOW BRaXXHOCTW OKpyXaroLlen cpeapl conpo-
BOXAAETCA CHWKEHWEM COMPOTMBEHMS M30mnsauum obmoTok ALl 0O YPOBHS, Bbi3bl-
BatoLLlero otka3 ynpasneHus MN4YB c kopamu: 14, 16, 44. [ina ycTpaHeHus yrposbl
3NEKTPUYECKOro npobos usonsumm oomoTok ALl 1 BoccTaHOBNEHUs ero pabortocno-
COBHOCTN pekoMeHOyeTCH NPOBECTU NPOrpeB OOMOTOK MOCTOSIHHBIM TOKOM OT 4B
6e3 BpaweHus Barna. BenvumHa Toka B nap.2-00 n gnutenbHOCTb Nporpesa onpege-
nsieTcsa notpedutenem.
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Tabnuua 3.5 — NporpammHan koHcuUrypaums ans cywkm oomotok Al 6e3
BpaLleHusi

Ne| Kop HanmeHoBaHue 3Hau. MpumeyaHune
1]1-80 | dyHKUMA Npy OCTaHOBE 1 YaepxaHune nocTosiHHbIM TO-
KOM

2 [1-82 |YactoTa ansa cyHkummn octaHo- |0 YacTtota 4ns BKAYEHWUs TOKa
Ba, 'y,

3 |2-00 |Tok yoepxanus, % 5...20 | OT HOMMHaNBHOro 3HaYeHUs

4 13-15 | NcToyHuK 3agaHus 1 0 He vcnonbsyetca

51316 | WcToyHuK 3agaHms 1 0 He vcnonbsyetca

6 |5-12 | ®yHkuus uucpposoro Bxoaa, 5 TopMoXxeHWe NOCTOSAHHBIM TO-
kn.27 KOM

®yHKuMKM ynpaeneHus B pexxume «MYCK/OUNCT »:
- aKTMBU3aLMsI MPOrpeBa NOCTOSIHHLIM TOKOM - 3aMblkaHuem S1, npy 3amkHyTom S3.
- OTKITOYEHME NMOCTOSHHOTO TOKa - pa3MblkaHueM S3 npu 3aMKHYTOM S

3.6 HanapoyHbIn pexum ¢ noBbileHHOW Harpy3kon MYB

KoHcpurypaums npegHasHadeHa Onsi peanusaumy HanagoyHoro pexuma
paboTbl NpUBOAA C NOBLILLIEHHON AUHAMUYECKOM U cTaTudeckon Harpyskon MYB u
BbISIBNEHUSI NpUYMH OTKa3oB ynpasneHus MNYBx ¢ kogamu: W9, 12, 13, 59. MNpu
3TOM, MpPEeACTaBMsiIeTCS BO3MOXHOCTb YTOUHUTbL KpUTEepun u Bbibop Moamdmka-
uum MNYB, no n.1.4, ¢ BbIXOAHLIM TOKOM, JOCTATOYHbLIM ANsi paboTbl NpuBoaa 6e3
0TKa30B yrpaeneHus. [na peanusaumm pexuma criegyert:

- 3anucaTb B nap. 1-20 6ornbllee 3Ha4yeHue, YeM HOMUHarbHast MOLLHOCTb
Al

- MpU MOJSIHOWM CTaTUYECKON N AMHAMUYECKON Harpyske MexaHu3ma, B pe-
xume «MYCK/OUCT», nogobpatb 1 3anucatb B nap.1-24 3Ha4veHne Toka, LOCTa-
To4HOe ans 6esapapunHon paboTtsbl MNYBX,

- UCMOMNb30BaTb akTyanbHOE 3HAYEeHWE BbIXOAHOMO TOKa ANsi KOPPEKTUPOBKU
3HayeHun B nap. 1-20...1.29 unu Bbibopa Moandukaumm MYBX ¢ GonbmM BbIXOA-
HbIM TOKOM, Mo Tabnuue 1.3.

- B MpoLecce NpoBeaeHns HanagoyHoro pexmnma He JonyckaTb nNpeBbille-
Husa Temnepatypbl ALl, pagwatopa [M4YBx, 6onee 70°C, B nap.16-34 n Tennoson
Harpy3ku, 6onee 100%, B nap.16-35.

B Tabnuvue 3.6.1 npvBeneH npumMep KOHUrypauum Ansi Hanago4yHoro pe-
XvMa npuBoja ¢ NoBblLeHHOW Harpy3kour, A0 120%, B coctase: AL MOLWHOCTbIO 2,2
KBT u mogudpmkaumm MYB102-2K2-B.
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Tabnuua 3.6- Kondumrypauusa NM4YB102-2K2-B ansa Hanago4yHOro pexuma

Ne| Kog HaumeHoBaHue 3Hau. MpumeyaHune

1 11-20 | MoLHoCTb, KBT 3,0 |PHomap =2,2 kBT

2 |1-24 | Tok anekTpogsuratens, A 6,3 [120% % IHom aa

3 [1-90 | TemnepatypHas 3awmTta asuraTtens |3 MpepynpexaeHue no ETR
4 | 3-40 | \ameHeHMe ckopocTn 2 S — obpasHbin BUg

5 | 3-41 | Bpemsi pasroHa, ¢ 1 Ot 0 go NHom

6 | 3-42 | Bpems 3amennieHms, ¢ 5 OT1 NHom oo O

3.7 YnpaBrneHue CKOpoOCTbi OAHO(a3HbIX aCUHXPOH-
HbiX aoBurateneun (OALN)

MpumeHsieTca ang peanusaummn 4YacTOTHOIo ynpasneHns ckopoctbio OA
¢ pabounm kKoHaeHcaTtopoM. XapakTtepHble ans OA[l, Hu3kasa neperpysovHas
CMOCcOBHOCTb 1 Manas KpaTHOCTb MYCKOBOro MOMeHTa, (Hanpumep: cepun AUPE
n AODME, He 6onee Mn/MHom < 0,6) 3aTpyaHAIOT MX 3anyck MO4 Harpyskon u
OeszaBapuiiHylo paboTy npu cnydyanmHblX neperpyskax. YkasaHHble HedoCTaTKu
MexaHudecknx xapakrtepuctuk OA[l, ewe B Gomnbluen cTeneHn, nPosBSIOTCA
npy YaCcTOTHOM YMpaBfieHUN CKOPOCTbIO MOA Harpy3komn u TpebyloT cneumanbHbIX
Mep Mo NX YCTPaHEHWIO.

CneumanbHbii anroputMm  ynpaenexdus OA[Ll, nporpamMmmHas koHdurypa-
uus kotoporo ansa [M4YB npuBegeHa B Tabnuvue 3.7, NO3BONSET MWHUMWU3NPO-
BaTb YyKa3aHHble HEeAOCTaTKM M OCYLLECTBUTH:

- bopcmpoBaHHbI nyck OAL,

- ynpaBneHme CKOPOCTbIO MO 3afaHuto,

- aBTOMaTU4eCckuin nepesanyck npu neperpyske n "onpoknabisaHun" OAL,

dopcupoBanHbeii nyck OA[L, ¢ pasroHom go 50 'y, nponsBogMTca nocne
komaHgpbl "TTYCK", a aBTomMaTMyeckun nepexod B HOPMarbHbIA PEXUM NPU CHU-
XeHnn ¢asHoro Toka o In < 1,3 x [Hom.

Mocne 3aBeplleHUs (HOPCUPOBAHHOIO MyCKa YrpaBreHWe CKOPOCTbHO
OA[ ocywectenserca noteHuyuwomeTpom JINO1 B agnanasoHe, ot 20 go 50 Iu.
MepesanyckOAl npu ero neperpyske nNo MOMEHTY W© "onpokuabiBaHUU", OCYy-
LLIeCTBNSETCA aBTOMaTUYECKUM aKTMBMPOBaHMEM pexmma (OpCUpOBaHHOMO nyc-
ka. bnarogaps, BKNIOYEHHON NO yMon4YaHuio, yHKUuK "CBepxMoaynauusa nHeep-
Topa" B nap.14-03, NMYB obecneunMBaeT HOMUHanNbHbIA MOMeHT OALl Npu MOHK-
XEeHHOM, Ha 15%, HanpspKeHun nuTalrLen ceTu.
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Ta6nuua 3.7 - NMporpammHas koHcurypaums cpopcupoBaHHOro nycka u

ynpasneHus OAQl

Ne| Kopg HanmeHoBaHue ¢yHKUUYU 3Hau. MpumeyaHue

1 11-01 MpuHUMN ynpaBneHus 0 CkansipHbI

2 11-20 MowHocTte A, KBT 0,18...2,2 | MacnopTHas

3 |1-22 HanpsxxeHnune ALl, B 220 [MacnopTHoe

4 11-29 AAL 0 He npoBoanTtb

5 [3-15 McTouHnk 3aganus 1 21 MoteHunomeTtp JIMO

6 |3-16 McTouHMK 3apanus 2 2 AHanorosbI Bxof, kn.60

7 1341 Bpems pasroHa, ¢ 0,5 Temn pasroHa

8 1342 Bpemsa 3ameaneHus, c 5 [MnaBHOCTL 3aMeaneHus.

9 |4-12 MwuHumaneHasa yactota uH- |20 MuH1ManbHas ckopocTb
BepTopa, 'y OA[L]

10|4-14 Mpenen yacToTbl MHBEpPTOpPA, |50 HomrHanbHasa ckopocTb
My, OA[L]

1114-51 MakcumansHbin Tok OAL, A | 1,3xIHom |[MNopor nepesanycka OAL

12]4-58 O6HapyxeHue o6pbiBa a3l |0 BbiknioueHo
Al

13]5-10 dyHKUMA undposoro Bxoaa, |9 MMnynbCHbIN Nyck
kn.18

14|5-11 dyHKuMA undposoro Bxoda, |6 OcTaHOB MHBEPCHbLIN
kn.19

15]6-81 MacwTab Huskoro 3agaHua, |20 Hauano wkanbl noTeH-
Iy umMomeTpa

16 /6-90 Pexum Bbixoga 2 Jlornyeckmin ypoBeHb

17 16-92 dPyHKLMA umdpposoro Beixoga, |70 Mcnonb3osaHue J1ICO
Kn.42

18]13-40[0] | Bynes Bxog 1 JIC 0 33 Kn.18«MYCK»

19113-41[0] | Onepatop 1JIC 0 2 nnu

20[13-42[0] | Bynes Bxog 2 JIC 0 9 Tok Bbllwe, Yem B 4-51

21114-20 Pexum cbpoca npu oTkase 3 ABTOoCOpoc 3 pasa, 4yepes

yrnpasneHus

10 c

dyHkuMKM ynpaeneHust B pexxume "MYCK/ONCT™:
- "MIMNYNbCHbIA MYCK" (hopcrpoBaHHbIi) - KpaTKOBPEMEHHBLIM 3aMbIKaHNEM
S1, npy 3aMKHYTOM S2,
- ynpasneHue ckopocTtbio OALl nocne ¢opcMpoBaHHOro nycka - NOTeHUUOMET-
pom JIMO1.
- "OCTAHOB" - kpaTKOBpPEMEHHbIM pa3MblkaHuem S2, Npyu pasoMkHyToM S1.

- 0OHyrneHne cyeTuynka aBTocOpoca - nepesanyckom NYB no nuTatowen ceTn.
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Cxema nogkmnitoyeHns1 opraHoB ynpaBfeHus, No aHanormm ¢ pucyHkom 1.6, co-
OEPXUT:

- kmoum S1 m S2, B BuAe CTaHOAPTHOIO KHOMOYHOrO MOCTa ynpaBreHusi
"MyckKk/cTor,

- Ha [MYB coeanHNTL NPOBOAHMKOM Knemmy 42 u knemmy 60.

BHumaHue! [Ina nogknioveHms ogHoro unum rpynnel OAL, ¢ pabovmm KoH-
AeHcaTopoMm, Kk Bbixody [MYBx, B obssatenbHOM nopsiake, crnegyeTt BKAYUTL
peakTop B NPOBOA MOTOPHOrO Kaberns, K KOTOPOMY MOAKMIOYEH BbIBOZ LUTATHOMO
pabouero koHaeHcatopa C gsuratens. Hanpumep, PMO B uenu k knemme U Ha
pucyHke 3.2. [lpu ynpasnenuu rpynnon OA[] cnegyeT yCcTaHOBUTL 3HayveHus: 1-
61(0); 1-62(0).

PMO

n4B

<|C

C — wTraTHbI pabouni koHaeHcaTop OAL
PMO — peakTtop MOTOPHbI 0gHO(A3HbIN

PucyHok 3.2 - Cxema nogkntodeHma OA[ (vnm rpynnbl) K Boixoay MN4YB

Bbibop mogudmkaumm MNYB cnegyeT npoBoAvTb MO BenMYMHE HOMWHAMBHOMO
Toka Bbixoaa 4B, InyB HOM, KOTOPbLIN AOMKEH OblTb HE MEHee, YEM HOMMU-
HanbHbIN ToKk OA[l, C y4eTOM TEexXHONOrM4eckon neperpysku, ycrioBun oxna-
xpeHus NMYB n neperpysku ot nyckooro Toka OA: InuB Hom = Ip = lag
Hom x K1xK2xKn, roe:

Ip - pac4eTHbIn hasHbin Tok OAL,

lag HOM - HOMUHanbHbIA da3Hbi Tok OALL,

K1 =1.0...1,2 - koacppmumeHT TexHonornveckon neperpyskm OAL,

K2 =1,0...1,2 - koachpuumneHT 3anaca no ycrnosuam oxnaxaerHus M4YB,

Kn =1,6...2,5 — neperpy3ska oT nyckoBoro Toka OAL.

3.8 YnpaBneHue CKOPOCTbIO CUHXPOHHbLIX ABuratenen (CL)

MpeumyiectBo npumeHeHus CL, cOCTOMT B BbICOKOM KoadhdpmumeHTe
MOLLIHOCTW, Bnn3kumM cos¢= 1, 4To obecrneunmBaeT yMeHbLUeHNE NoTpebnsemoro
ToKa 1 notepb B C[l. BpalwaroLwmnin MOMEHT CUHXPOHHOIO ABUraTernsi Mponopuuo-
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HaneH HanpsbkeHuto ceTn Uc, B NepBON CTEMNeHu, MO3TOMY, MpU MOHWKEHHOM
HanpsbkeHust B ceTu C[] coxpaHseT O6onbluyto Meperpy3oyHyrd CrnocoBHOCTb U
obnapaet OGonbwen HagéxHocTblo. CL nop Harpyskonm wumeeTr abcomnoTHO-
XKEeCTKOe CEMENCTBO MeXaHWYEeCKMX XapaKTepUCTWK, He OOMYyCKaeT CKOMbXeHWs
poTopa, a TONbKO Yron OTKIOHEHMS OT LieHTpa MOMCHOMO AeNeHns, Kak nokasa-
HO Ha pucyHke 3.3 (6). Ana ucknoyeHns onpokmuabiBaHus potopa CL (MyHKTUP Ha
pucyHke 3.3(a)), pekoMeHayeTCsl NPUMEHSITb CUCTEMY YMPaBMEHUSI C 3aMKHYTbIM
KOHTypoMm MU-perynstopa no curHany sHkogepa.

uvw

3 I 3

N M
NHUM-—-—-——W——-’
N2 | e——

1

I 1

N1 _ﬁ.q_,,
1

1

MHom

6)

PucyHok 3.3 - MexaHn4yeckue xapakTepucTUKM YaCTOTHOIO perynu-
poBaHusa C[] (a) u pacnpegeneHue KpyTswero MOMeHTa no nostc-
HOMy AeneHuto (6)

B nporpammHoin koHdurypauumm B Tabnuue 3.8 ucnonb3dyetca CL ¢ no-
CTOSIHHBbIMW MarHUTamm Ha poTope, CUHXPOHHOWN CKOpPOCTbIO, paBHon 3000 o6/MUH
N 3HKOAEPOM, C NepeaaToyHbIM Ymcnom, pasHbiM 100 nmn/o6.

Ta6nuua 3.8 - MporpaMmmMHas KoHcurypaums Ana ynpaBneHUs CKopo-

cTtbio CO1

Ne| Kop HammeHoBaHune 3Hau MpumeyaHue

1 |0-32 |Makc. 3HadyeHune Ha XKKU 3000 | MHankaumna TekyLlen ckopo-

cTn

2 |1-0 Pexvm KOHUrypmpoBaHums 3 3aMkHyTbIV KOHTYpP MA-per.

3 [1-01  |MpuHUMN ynpaBneHus 0 CkansipHbin

4 |1- HamarHmnynsaHue Hynesowm cko- | 150 | lMoBbIw. NYCKOBOM MOMEHT
poctn, %

5 |1-52 | MuH. ckOpOCTb HOPM. Hamar- 10 | HopmM. KpyTaLWmMin MOMEHT
Huy, [y,

6 |[1-61 |KomneHcauusa ckopoctn, % 0 [dunHamunyeckas yCTon4nmBoCTb

7 |1-62 | KomneHcaums ckonbxeHus, % 0 [dunHamunyeckas yCTon4nmBoCTb

8 |3-03 |Makc. 3agaHune, 06/MuH 3000 | HomuH. ckopoctb All, 100%

9 |3- MpegycTtaHosn. 3aganHne 0, % |10 |YctaBka 1 (300 06/MuH)

10[1]
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10| 3- MpegycTtaHosn. 3agaHue 1, % |16 |YctaBka 2 (500 06/MuH)
10[2]
1113-15 | AcTOouHMK 3agaHus 1 21 MoteHumomeTp JIMO1
1213-16 | ACTOYHUK 3agaHus 2 1 BHelwwHun noTeHumomeTp R
1314-14 |lpepen YactoTbl MHBEpTOPA, 'y, |50 Makc. YacTtota nHesepTopa
1415-12 | ®yHKumsa umndpoBoro BXxoaa, 16 Bbibop 3agaHus, out 0
kn.27
15|5-13 | ®yHKumsa undpoBoro Bxoaa, 17 Bbibop 3agaHus, 6ut 1
Kn.29
16|5-15 | ®yHKumsa undpoBoro Bxoaa, 32 MMnynbCHbIN BXOS,
kn.33
1715-56 | Makc. yactoTa Bxoga, kn.33, 'y, | 5000 | Makc. YactoTa OT 3HKoAepa
18]5-57 | Macwtab MuH. ckopocTu, 06/mMuH |12 | MuH. ckopocTb Al
19]5-58 |Macwtab makc.ckopocTy, 3000 | Makc. ckopocTb ALl
06/MUH
20(6-82 |MacwTtab Bbicok.3agaHua JINO, | 3000 | BepxHee 3Ha4yeHMe NOTEH-
00\MUH umMomeTpa
21|7-20 |Wctounmk OC ans MNMA-per. 8 MmMnynbCcHbIN BXOA, KnemMma
33
22|7-33 |[ponopu,. koadbdounumeHt MA-per. |2 Hactpoiiku ot
23(7-34 | WNHTerpaneH. koapmumeHT MN- |5 nepeperynuposaHns
per.

®yHKUMM ynpaBneHus.

B pexume otnagkm «IMYCK/PYYH»:

- «3agaHue» (yctaBka) — noteHunomeTpoMm Ha JIMO1, ot 0 go 925 o6/MuH.

B pabouem pexume «MYCK/ONCT»:

- «3agaHue» (ycTaBka) — npegycraHoBreHHbIMK 3agaHusimm 300 n 500 o6/MuH, B
nap. 3-10.

- «[MYCK/CTOT» - 3ambikaHnem/pasmMbikaHnem S1,

- Boibop «yctaBka 1», «ycTaBka 2» - pa3mblkaHnem/3ambikaHneMm S4, cooTBeT-
CTBEHHO.

3.9 YnpaBneHue CKOPOCTbIO KONJMEKTOPHbIX ABurarte-

neun nocrtositHHoro Toka (AMNT)

KoHdurypauua npegHasHadeHa gns ynpaeneHus oT [MYB ckopocTbio
OMT: ¢ nocnepoBaTenbHbIM BO36YXAeHMEM, C napannenbHbiM BO36YyXaeHneEM,
CO CMellaHHbIM BO30yxaeHuem, ¢ BO3OYyXOEHWEeM OT MOCTOSIHHbIX MarHWTOB.
MpumeHsieTca npu peTpoduTe NPOMbILLNIEHHOro 0bopyaoBaHUs Ha OCHOBE ce-
puinHO- BbiNyckaembix npusogoB ¢ AMNT B TexHonornyeckux npoueccax npovs-
BOACTBA C MWHMManbHbLIMKM MaTepuanbHbiMK 3aTpatamu. [lpoBegeHve mopep-
HU3aumMm NpeanonaraeT 3aMeHy YCTapeBLUMX TUPUCTOPHbIX CUCTEM YMnpaBreHus
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OMNT Ha coBpeMeHHble TeXHUYecKne cpencrtBa CUMOBOW SNEKTPOHUKU, C UC-
NoMnb30BaHMEM 3HAYUTEMbHbIX (PYHKUMOHAMNbHbBIX U annapaTHbIX NPenMyLLecTs
M4YB. Ynpasnexnne OINT ot N4YB, no cMnoBon uenu, xapakrepuayeTcsa SONOMHU-
TENbHLIMU NPENMYLLIECTBAMW, @ UMEHHO: HU3KUM YPOBHEM MyribCalui NOCTOSIH-
Horo Toka Onarogaps BbicokodacToTHon LWUMM w KIi4 M4YB, He meHee 98 %,
BO BCEM JuanasoHe CKOPOCTWU BpalleHWusi. BeKTOpHLIN MpuHUMN ynpaeneHus
no3BornsieT KOMNeHcnpoBaTb ckonbxeHue sakops AMNT B nap. 1-62 ons nony4veHus
TpebyeMom XEeCTKOCTU MEXaHUYECKON XapaKTepPUCTMKU nog Harpy3kon. OyHKuns
OrpaHMYeHUss MOMEHTa [BUraTenibHOro pexuma B nap.4-16 nossonsier ycraHo-
BUTb Tpebyembii nopor gonyctumown Harpy3km [AMNT B paboyem guanasoHe.
®PyHKUMOHanNbHble BO3MOXHOCTM YB obecneunBatoT pexumbl ynpasnenusa OMNT:

- NMaBHbIN pa3roH 1 3ameaneHue,

- TOPMOXEHWE LUYHTUPOBaHUEM SKOPsi OT CKOPOCTM MO 3afaHu a0
ocTaHoBa, pesuctopom Pbx.

- KoMneHcauus ckonbxeHnsa AMNT noa Harpyskon,

B tabnvue 3.9.1 gaH npumep koHdwurypaumm gna OMT ¢ HOMUHaNbHbLIM
HanpsXXeHMeM NOCTOAHHOro Toka, paBHbiM 220 B. JlMHelnHoe HanpsikeHue nepe-
MEHHOro Toka Ha Bbixoge N4B: 3 dasbl 0...162 B. MakcumanbHasa yactoTa BbIXO-
0a, pasHas 200 'y, ycTaHOBREHA AN CHYXKEHUSA NynbCauuin Toka SKOpS.

Ta6nuua 3.9 - NporpammHas kKoHdurypauus gns ynpasnenus ONT ot N4YB

Ne| Kop HammeHoBaHune 3Hau MpumeyaHue

1 11-20 MouwHocTb, kBT PH Bbibop no n. 1.4 (Toky
AanT)

2 [1-22 Hanpsixenune Al, B 162 | UHom/1,35

3 |1-23 Makc. yactoTa Ha Bbixoge, ' 200 | Makc. ckopoctb AT

4 11-29 AAL 0 He npoBoanTtb

5 |1-60 KomneHcauus Ha Hu3kowm ckopo- |0 He npumeHsieTca

ctn, %
6 |1-61 KomneHcauus Ha Bbicoko ckopo- |0 He npumeHsieTcs
ctn, %
7 |1-62 KomneHcaums ckonbxeHus, % < Mopobpatb Tpebyemoe
200

8 |3-03 Makc. yactoTa 3agaHus, 'y 200 |BepxH. 3HauyeHune anana-
30Ha

9 13-15 MCTOYHMK ynpasrieHms 1 21 MoteHuunomeTp JIMO1

10|3-16 MCTOYHUK ynpaBrneHus 2 0 He ncnonb3yeTcs

1114-14 Mpenen BbIXO4HOW YacToThl, L, 200 |Makc. YyactoTa UHBEpPTO-
pa

12 14-16 OrpaHun4yeHne MoMeHTa, % 80 Crabunmsaumns MOMeHTa

13]4-58 O6HapyxeHue obpbiBa pasel Al |0 BbIknoueHo

1415-10 dyHKUMA Undpposoro Bxoaa, kn.18 |9 [MycK MMNynbCHbIN

15]5-11 dyHKUMA undppoBoro Bxoada, kn.19|6 OcTaHOB MHBEPCHbLIN

16]5-12 dyHKUMA Undpposoro Bxoaa, kn.27 | 2 OcTtaHoB Bbliberom
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1715-40 dyHKUMA pene 70 Ynpasnexue ot J1ICO
18|6-82 MacwTab Bbicokoro 3aganus, Ny [200 |Makc. ckopoctb ot JIMO1
19]13-40[0] | Bbynes Bxog 1 JICO 35 Lincdoposow Bxoa, kn.27
20[13-41[0] | Onepatop 1 JICO 6 HE-UIA

21(14-01 YacTtoTta KommyTaumm, Ky 0 2kl

22114-03 Ceepxmogynsiums MHBepTopa 0 BbIkntoyeHa

dyHkuMKM ynpaeneHust B pexume "TTYCK/ONCT™:

- 3agaHue ckopocTu — noteHumomeTpom Ha J1MO1.

- «[TYCK» ¢ pasroHom no 3-41 - KpaTKOBPEMEHHBLIM 3aMblkaHueM S1, npu
3aMKHYTbIXS2,S3.

-«OCTAHOB» ¢ 3amegrnieHnem no 3-42 - KpaTKOBPEMEHHbLIM pa3MblkaHueM S2, npu
pa3oMkHyTOM S1 1 3amkHyTOM S3.

- «TOPMOXXEHWE» pe3uncTtopHoe - B Te4eHUe pa3oMKHYTOrO COCTOsSHMA S3.
PekomeHnayemas cxema nogkntodeHunsa AMNT napannensHoro Bo30yxaeHus, noka-
3aHa Ha pucyHke 3.4.

n4y.

U|[V{W]01]02 OB

[
L]
]

AC/DC - TpexdasHbiii Bbinpsmutens, OB - o6moTka Bo3byxaeHua OMNT, A -
sikopb OMT, PB - pesuctop 6annacTHbIv (BbIOOP HOMUHarNa B 1.2.7, HO He MeHee,
YeM Ansa npuMmeHsiemon moaudvkauum MN4YB).

PucyHok 3.4 - Cxema nogkntoyeHus uenen nutanusa OMNT k NYB

MpumeyaHue - [ina kommytauumn PBX, ¢ HOMUHanNbHbIM CONPOTUBIIEHMEM MEHee
400 Om, crnenyeT UCMNob30BaTh NMPOMEXYTOUHbIA MarHUTHbIA KOHTaKTOp Ha COOT-
BETCTBYHOLLUIA TOK.

3.10 NMoppepxaHue TemnepaTypbl B CYLUNITbLHOW KaMe-

pe perynupoBkon mowHoctTn TOH
[ns nopggoepxaHns TemnepaTypbl B Kamepax Harpesa COnpoTUBIIEHMEM, B Ka-
4YecTBe 3JNIeKTPOHHOro perynartopa MOoWwHOCTU NPpUMEHAETCA MYB c akTnBHOM

TpexdasHon Harpyskon TOH Ha Beixoge: U, V, W, no cxeme "3Be3ga" unu "tpe-
yronbHUK", ¢ BCTpoeHHbIM MA-perynatopom no curHany gatymka temnepatypbl.
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3.11 YnpaBrneHue 3Heprmen oouiem LWMHbI NOCTOAHHO-
ro TokKa

MpumeHsieTca Ans ynpaBneHns M3ObITOMHOW SHEepruen nepeHanpspkeHus He-
ckonbkux M4YB, ¢ uenbio NpeoTBpaLLeHUst 0TKa3oB ynpasneHust 1 nosbieHns K4
ycTaHoBkM. O6Las WrHA MOCTOSIHHOIO TOKa peanusyetcsa nyTem napannenbHOro
coeaunHeHs1 OOHOUMEHHbIX KneMm Heckonbkux M4YB:

05 (Udc+) 1 06 (Udc-)

MpenmyLecTBa yrnpaBreHust OOLLEN LUMHOW COCTOSAT:

- B aKKyMyNMPOBaHUN 3HeEprnm nepeHanpsikeHust Bcex MYB Ha oblien wunHe
MOCTOSIHHOTIO TOKa,

- B UCMOMNb30BaHWUN 3HEPTUM OBLLEN LUIMHBI MOCTOSHHOIO TOKa Ha BHYTPEHHIOK
pekynepaumio, T.e. Ans NOBTOPHOIO NPOM3BOACTBA Mone3Hon pabotbl Tex AL rpyn-
Mbl, MEXaHNYECKasi XapakTepUCTMKa KOTOPbIX HAXOAWUTCS B ABUraTENbHOM PEXMME,

- B pacxooBaHUWM 3Heprumn Ha pesuctopax bannacTtHbix PBXx, ogHOBpeMEHHO
Bcemu MYB rpynnbl,

- B BO3[ENCTBUM TOPMO3HOro MomeHTa MT, aBTomaTtunyecku, Ha ToT ALl, KOTO-
PbI HAXOOUTCS B FEeHEPATOPHOM PEXMME.

L1

I'2L3
PE

e
PCTx |

PucyHok 3.5 - Cxema pasgeneHus Harpy3ku obLiein WHHbI MOCTOAHHOIO ToKa

3.12 Cuctembl cornacoBaHusa napametpoB [MYB no
nUTaroLLen CeTu U No Harpyske

B o6oux cnyyasix NpMMeHsIloTCA aBToTpaHcopMaTopbl, B NepBoM criyyae no-
BbllIaoLLMe, a BO BTOPOM - MOHMXKatoLLMe.
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3.12.1 CornacoBaHue No NUTalroLlen ceTu

MpumeHsieTca ana obecneyeHns pabotocnocobHocty MNYB ¢ HOMUHAaMNbHbBIM
KpyTSwmmM MoMeHTOM Al B yCNOBUSAX NMOHMXEHHOIO HanpsiKeHus1 NuTaroLllen ce-
™.

MpuMmeHeHMe noBbiaLWMX aBTOTpaHCHOPMATOpoB B Lenu nuTaHus 4B
Mo3BONseT pacWMpUTb AManasoH HampsKeHus, a WMEHHO - MVHUMalrbHOoe
HanpshkeHne pabotocnocobHocTn MYB 1 AO.B tabnuue 3.10 npuBegeHbl MUHU-
ManbHble 3HaveHus HanpsbkeHus cetn, Uc, ans obecnedyeHus HOMMHArbHOrO
KpyTswero momeHTa Al,npu nuTaHnm:

- oT ceTn (ctonbel 2),

- OT noBblWaKLWMX TpaHchopmaTopos (cTonbew, 3).

Ta6nuua 3.10 - MMHMManbHOe HanpsXXxeHue ceTu Ans obecnevyeHns pa-
6oTtocnoco6HocTu MYB n Al

Moaudukaumn| MuHumanebHoe HanpsixeHue Uc ,B (npuMu ALl)
n4yse Be3 nosbIWaLmx TpaHc. | C noBbILLALLMMY TPaHC.
1 2 3
MN4YyBx-x-A =200 =176
N4YyBx-x-B > 345 =305

[nsa peanusaumm cuctembl NuTaHMs B Tabnuue 3.11 ykasaHbl NapameTpbl
TpaHchopMaTopoB, COBMECTMMbIX C Moaudukauuamu MYB, No HanpskeHuto,
TOKY M MOLWHOCTK A0 5,5 kBT. Cxema nogxnioveHms aBToTpaHcopmMaTopoB npu-
BeZeHa Ha pucyHke 3.6 (a, 0).

Ta6nuua 3.11

- CoBmectumoctb mogudukaumm MYB ¢ TUNOBBLIMK

TpaHcchopmaTopamu
Moavdmkaums MapameTpbl TUNOBOro TpaHcdopmMarTopa
nysB MoluHocTb, KBT BxoaHble/BbIXOAHBIE HAMPSHKEHUS,
B
MYBx-x-A OpHodasHble no cxeme puc.3.6(a)
M4B101-K18-A 0,1 1x220/24
M4B101-K37-A 0,16 1x220/24
M4B101-K75-A 0,4 1x220/24
M4B102-1K5-A 0,63 1x220/24
M4B103-2K2-A 1,0 1x220/24
M4YBx-x-B OpHodasHble no cxeme puc.3.6(6), 3 wr.
M4B101-K37-B 0,063 1x220/24
M4B101-K75-B 0,1 1x220/24
M4B102-1K5-B 0,16 1x220/24
M4B102-2K2-B 0,25 1x220/24
M4YBx-x-B TpexdasHble no cxeme puc.3.6(6)
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MUB103-3K0-B 1.0 3%380/42
MUB103-4K0-B |16 3x380/42
MUB203-5K5-B |16 3x380/42
L1
nYB y
wi w2 1t
12—
N N
13 —
a) 6)

roe: w1 - nepBuyHas obmMoTKa; w2 - BTopuyHasi obMoTka
PucyHok 3.6 - Cxema nogkntoyeHmsa nutaHus K NMYB: ¢ ogHodasHbIM (a) n
TpexcasHbiM (6) Bxogom
3.12.2 CornacoBaHue No Harpyske

MpumeHsieTca gns obecneyeHnss paboTOCNOCOOHOCTM HU3KOBOSIbTHBIX
anekTpoaBuratenen ¢ HanpskeHnem nutanuma 0o 36B ot MYB. MpuHuun gen-
CTBMSI CUCTEMbI OCHOBaAH Ha TpaHcgopMaunm BbIXOAHOrO HanpsxeHus MNYB, pas-
Horo 264/528 B, B HM3KOBOJIbTHOE HanpshkeHne, paBHoe 36B, TON ke MOLLHOCTMW.

B kauecTBe aBTOTpaHCOPMATOPOB UCMONb3YHOTCA NPUBEAEHHbIE B Tab-
nuue 3.12.3, BTOpUYHbIE OOMOTKM KOTOPbIX COEAMHEHbI MO CXEME NMOHMXKAIOLLMX.

nys
L1
w2 wi w2 wi
M N
w2 wi
w2 wi
a) 6)

roe: w1l - nepBuyHasa obmMoTka; w2 - BTopuyHasi obmoTka.
PucyHok 3.7 - Cxema nogkntoueHus ALl k MYB: TpexdasHbix (a) n ogHo-
c¢hasHbIx (6)

3.13 Cucrtema ocHoBHoro/pe3sepBHoOro nuraHusa N4YB

[ns noBbIWEHUS HagEeXHOCTU U PaboToCNOCOOHOCTM CUCTEMbI ANEKTPO-
npmeoga c MN4YB, B ycnoBumsix HEBbICOKOW CTAabMITbLHOCTU PaboTbl OCHOBHOWM NUTa-
lolLlen ceTn, pekoMmeHayeTcsl NPUMEHEeHUe CUCTEMbl OCHOBHOIMO/pe3epBHOro nu-
TaHus. B KayecTBe MCTOYHMKA OCHOBHOIO MWUTaHMS WUCMONb3yeTcss OoaHodas-
Has/TpexdasHas ceTb. B kauyecTBe pe3epBHOr0 UCTOYHMKA MUTAHUS MOXKET UC-
Nnonb30BaTbCs, aBTOHOMHbIA U M30NMPOBAHHbBIA MO BbIXOQY, UCTOYHUK MOCTOSIH-
Horo Toka «DC+; DC-», noboro tTuna, ¢ coBMecTumbiMu ¢ NMYB HoMUHaNbHbIMK
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3HaA4YEeHMAMM HanpsbkeHus U moliHocTu. Mpuyem, pabdoTtocnocobHocTb M4YB, ¢
HeorpaHW4YeHHbIM BpeMeHeM paboTbl, aBTOMaTUYECKM COXPaHSETCHa Npu noove-
peaHOM MUTaHUKU OT OOHOrO UX HUX, TaK U OAHOBPEMEHHOM MUTaHWM OT 06oux
WCTOYHMKOB, @ KOMMYTaLMsa B 3NeKTPUYECKON cxeMe He TpebyeTcsa. Cxema nog-
KntoYeHus npvseneHa Ha pucyHke 3.8.

PUN
L1 DC+ DC-
L2
L3 3 Wy
PE—
PMO

PUI - pe3epBHbIN UCTOYHUK NUTAHMUS
PMO — peakTtop MOTOPHbI 0gHO(Aa3HbIN
VD — BEHTWIIb NONYNPOBOAHMKOBEIN (Onoa)
MM - npegoxpaHuTenb NaBkUN
PucyHok 3.8 - Cuctema ocHoBHoro/pesepBHoro nutaHus N4B

3.13.1 PacueT napameTpoB pe3epBHOro UCTOYHMKA NUTAHUA
ansa NnN4yB

1.

2.

HomuHanbHas MOLWHOCTL Harpysku, PH.pun (kBT):

PH.pun 2 1,2 x Pnus, roe: Pnue — nacnopTtHasa mowHocTb M4YB (kBT).
Mpu nycke AL, PUI gomkeH obecneuntb KpaTKOBPEMEHHYIO Neperpysky
no Toky Ha Bbixoae, 130% B TeueHue 20 cek. MapameTtpsbl MYB: 3-41(3),
3-42(3).

Torpga, B nyckoBom pexume, PUT gomkeH obecneyntb MOLLHOCTbL B
Harpy3ske, Pn.pun (kBT): Pmakc.pun = 1,2x 1,3 x PnuB = 1,5 PnuB.
HomuHaneHoe HanpsikeHue Bbixoga, UH.pwvn:

3.1 Ona MN4YBx-x-A, — UH.pun = 320B +- 10%

3.2 [nga N4YBx-x-B - UH.pun =540B +- 10%

O6paTHoe HanpsikeHne anoga VD, Uobp:

4.1 Ona MN4YBx-x-A — Uobp = 600B

4.2 na N4YBx-x-B - Uobp =1200B

OnutenbHbin Tok anoga VD, Idc (A):

Idc =PH.pun / UH.pun

Tok guoga VD, ¢ ydyeTom nycka, Imakc.dc (A):

Imakc.dc = 1000 xPmakc.pun / UH.pun

Beibop moaudmkauum peaktopa PMO ocyliectBnsieTca no BenuuvHe
€ro HoOMMHarnbHOro TOKa, Ip, HE MeHbLUero AnMTenLHOro Toka gvoga ldc,

Ip (A):
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Ip 2ldc.(cm. PO. Peaktopbl ceteBble cepumn PCOX nnn MoOTOpHbIE Ce-
pun PMOX).

3.14 CneuymanbHble HacTpouku Bxonos/Bbixonos MNYB

MacwTtabvpoBaHne aHanoroBoro Bxoga/Bbixofa NpuUMeHsieTcsa ans corna-
COBaHUs AManasoHOB cUrHamnoB BXxoja/Bbixoda c Bblgadven curHana 0/4...20 mMA
Ha aKTMBHOM aHasfloroBoM BbIxoAe, Kn.42, NnponopunoHanbHOro ogHon us usm-
Yeckmx BenuumnH B nap. 6-91. Tekyllee 3HayeHne ToKa BbixoAa, k.42, B nap.16-
65.

3.14.1 KoHdurypauusa Bbixoga AnA CcurHana, nponopumo-
HaNbHOro BbLIXO4HOW YacToTe

CwvrHan 3agaHus ckopocty Ha Bxoge 1 (kn.53), ot 4 gno 20mA. DIP4 —
«ONp.

CuvrHan Ha Bbixoge (kn.42), ot 4 o 20 MA coOTBETCTBYET AManasoHy Bbl-
xoaHon yacToTbl, oT 0 go 50 Iu.
Ta6nuua 3.12 - MporpaMmmHas koHcurypaumsa ana dpyHKumMm Bbixoaa «Bbl-
XoAHas yacTtoTa»

Ne | Kop HanmeHoBaHue 3Hauy MpumeyaHue

1 [3-02 |MwuH. 3apgaHue, 'y 0 [unanasoH BbIXoaHOM

2 |3-03 |Makc. 3apaHue, 'y, 50 YacToThl.

3 |3-15 |WcTouyHuk 3apaHnsa 1 1 AHanorosbIf BXo, kn.53
4 [3-16 |UcTo4HMK 3apgaHus 2 0 He ncnonbgyetcs

5 [4-14 |lNpepen yacToTbl MHBEPTOPA, 'Y 50 MakcumanbHas YacToTta
6 |6-12 |MwuH. Tok Bxoga 1, MA 4 MwuH. curHan gaTtymnka

7 |6-13 |Makc. Tok Bxoga 1, MA 20 Makc. curHan gaTyuvka

8 |6-14 |MwuH. macwTab Bxoga 1, kn.53, 'y |0 MwuH. yacToTa

9 |6-15 |Makc. macwtab Bxoga 1, kn.53, 'y |50 Makc. yactota

10(6-19 |Pexum Bxoga 1, kn.53 1 «ToKk»

1116-90 |lWkana Bbixoga 1 CwurHan Bbixoga: 4-20mA
1216-91 | ®dyHKUMA BbIXOAA 10 «BbIxogHas yacToTa»
13]6-93 |MwuH. macwiTab Bbixoaa, % 0 CwmelleHne BbIxoaa.

14 6-94 |Makc. macwTab Bbixoga, % 50 Makc. 3agaHue

3.14.2 KoHdurypauusa Bbixopa Ansa cCurHana, nponopuuo-
HanbHOro 3aAaHuIo Ha Bxoae

CwurHan 3agaHus ckopocTtu Ha Bxoge 1 (kn.53), ot 4 po 20mA. DIP4 —
«ONp.
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CwvrHan Ha Bbixoge (kn.42), ot 4 0o 20 MA cOOTBETCTBYET AnanasoHy 3a-
nanus, ot 4 go 20 MA.

Ta6nuua 3.13 - MporpammMHas koHdurypauusa Bbixoaa ans pyHkuum «3a-

AaHune»

Ne| Kop HanmeHoBaHue 3Hauy MpumeyaHune

1 [3-02 MwH. 3agaHue, 'y 0 [nanasoH BbIXOAHOM

2 |3-03 Makc. 3apganue, 'y 50 4acToThl.

3 [3-15 McToyHuK 3agaHms 1 1 AHanoroBbI Bxoa, k.53
4 |3-16 McToYHWK 3agaHuns 2 0 He ncnonbesyetcs

5 |4-14 II:IEeAen HacToTk! MHBEPTOPA, 50 MakcumanbsHas yactoTta
6 |6-12 MwuH. TOK BXOoga 1, MA 4 MwH. curHan gatyuka

7 [6-13 Makc. Tok Bxoga 1, MA 20 Makc. curHan gaTymka

8 |6-14 M:,/IH macLwitab Bxoga 1, kn.53, 0 MuH. yacTora

9 16-15 M_?KC mMacLwiTtab Bxoga 1, kn.53, 50 Make. yacrora

10|6-19 Pexum Bxopga 1, kn.53 1 «TOK»

1116-90 LLikana Bbixoga 1 CurHan Bbixoga: 4-20mMA
1216-91 PyHKLMSA BbIXOda 11 «3apgaHue»

13|6-93 MwuH. macwiTab Bbixona, % 0 CmelleHne Bbixoaa.
1416-94 Makc. macwtab Bbixoaa, % 100 |Makc. 3agaHue

3.14.3 KoHdurypauusa Bbixoga ans
HanbHoro Toky Afl

curHana, nponopuuo-

CwurHan 3agaHus ckopocTtn Ha Bxoge 1(kn.53),01 0 go 10B. DIP4—«OFF».
CurHan Ha Bbixoge (kn.42), ot 0 go 20 MA cooTBeTCTBYeT AManasoHy To-
ka A, ot 0 oo 100 %.
Tok Al — 100 % cooTBeTCTBYET 3HAYEHUIO B NapameTpe 1-24.
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Ta6nuua 3.14 - NporpammHan koHduUrypaums Bbixoaa ana pyHkumm «Tok All»

Ne| Kop HauvmeHoBaHue 3Hau MpumeyaHune
1 13-02 MwuH. BbIxOgHasa YacToTa 0 [nanasoH BbIXOAHOM
2 [3-03 Makc. BbIxOogHas YyacTtoTa 50 yacTtoThl, 'U.
3 [3-15 McTouyHnk 3agaHus 1 1 AHanoroBbI BXxoa, k.53
4 |3-16 McTouYHmK 3agaHus 2 0 He ncnonbesyetcs
5 |4-14 Mpepen yacToTbl MHBEPTOPA, 50 MakcumarnbsHaga YacTtoTa
My
6 [6-10 MwuH. Hanpsx. Bxoga 1, kn.53, |0 MwH. HanpsxeHne
B
7 [6-11 Makc. Hanpsix. Bxoga 1, kn.53, |10 Makc. HanpsikeHne
B
8 [6-14 MwH macwTtab Bxopa 1, kn.53, |0 MwuH. ckopoCTb.
My
9 [6-15 Makc macwtab Bxoga 1, kn.53, |50 Makc. ckopocTb.
My
10]16-19 Pexum Bxoga 1, kn.53 0 «HanpsixxeHne»
1116-90 LLikana Bbixoga 0 CurHan Bbixoga: 0-20mMA
12|6-91 dyHKUMA BbIXOAA 13 «Tok Al»
13]16-93 MacwTab muH Bbixoaa, % 0 CwmelleHve BbIXxoAa.
1416-94 Macwrtab makc Bbixoaa,% 50 Makc. 3agaHue
3.14.4 KoHdurypauusa Bbixoga AnNA  CurHana, nponopumo-

HanbHOro mowHoctTn Al

CurHan 3agaHus ckopocTtu Ha Bxoae 1 (kn.53), ot 0 go 10B. DIP4 — «OFF».
CwurHan Ha Bbixoge (kn.42), ot 4 go 20 MA COOTBETCTBYET AMana3oHy MOLL-

HocTn ALl, oT 0 4o 100%.
MowmHocte Al 100% cooTBeTCTBYET 3Ha4YeHuto B napameTpe 1-20.
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Ta6nuua 3.15 - NporpammHas koHdurypaumus Bbixoaa ans byHKUMK
«MowHoctb All»

Ne| Kop HanmeHoBaHue 3Hau MpumeyaHue
1 3-02 |MuH. 3apaHue, 'y 0 |Onana3soH BbIXOAHOM
2 |3-03 Makc. 3agaHue, Ny 50 |yacToThl, 4.
3 |3-15 McTouHnk 3aganus 1 1 AHanoroBbIli BXoA, k.53
4 |3-16 McToYHMK 3aaHuns 2 0 | He ucnonbsyetcs
5 [4-14 Mpenen yacToTbl MHBEPTOpPA, 50 |MakcumanbHas YactoTta
My
6 [6-10 MwuH. Hanpsx. Bxoga 1, kn.53, 0 | MwuH. HanpsbkeHne
B
7 |6-11 Makc. Hanpsx. Bxoga 1, k.53, 10 | Makc. HanpsXXeHue
B
8 [6-14 MwuH macwTab Bxoga 1, kn.53, 0 MwH. yacToTa.

%

9 [6-15 Makc macwTab Bxoga 1, kn.53, 50 |Makc. yactora.
%

10|6-19 Pexxum Bxoga 1, kn.53 0 «HanpshkeHue»

1116-90 LLikana Bbixoaa 1 1 CurHan Bbixoga: 4-20mMA

1216-91 dyHKuMs BbIxoda 1 16 | «MowHoctb Al»

13|6-93 MwH macwiTab Bbixona, % 0 |CwmelleHne BbIXoaa.

14 16-94 Makc macwTab Bbixoaa, % 100 |BepxHee 3HayeHue BbIXO-
na.

3.15 YnpasneHue aBymsa [4YB curHanom ot opgHoro
aatumka Ul c BbIXOOOM «TOK»

MpumeHsieTca B npuBogax ¢ aeymsi 4B - "OcHoBHOW/Pe3epBHbIN" 1 UX
yrnpaeneHun ot ogHoro patymka UM ¢ Bbixogom "Tok" ¢ obecneyeHnem obuuen
LWMHbI 418 MobbiX APYrMX CUrHaNoOB ynpaBieHus.

3.15.1 Mo cnocoby nocnenoBaTenbHOM TPAHCAALUM CUrHana

CurHan patuymka UMM nopaetca Ha aHanorosbi BxoA MNYB Ne1, kn.60, u no-
cnefoBaTenbHO TPaAHCNMPYETCS Ha ero aHanoroBbIW BbIXod, K42 n ganee, no-
JaeTca Ha aHanoroBbin BxoA MNYB Ne2, kn.60.

MpenmyLecTBO cnocoba cocTouT B 00ecneyeHnn nogavm curHana ot ogHo-
ro gatumka UMM c BbIXOAOM «TOK», OAHOBPEMEHHO Ha aHanoroBble BXOAbl ABYX
M4yB..

K HepgocTaTkam cnocoba cnefyeT oTHeCTw notepto ynpasneHust MNYB Ne2 B
cny4yae otkasa [14B Neft.
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Ins peanusaumm cnocoba cnegyeT UCMofb3oBaTh NPOrpaMMHY0 KOHMUIy-
pauuto no Tabnuue 3.16.

Ta6nuua 3.16 - NMporpammHas koHduUrypaumus nocnegoBaTenbHOW TpaHCNA-
LU aHaNIoroBOro curHana

Ne| Kop HanmeHoBaHue 3Hauy MpumeyaHue
1 [3-15| UcToyHuk 3agaHus 1 0 He ncnonbayeTtcs
2 |6-12 | MuH. Hanpsk. Bxoga 1, kn.53, B |0 MwuH. HanpsxxeHne
3 |6-90 | Wkana Bbixoga 0 Cwurnan Bbixoga: 0-20 mA
4 |6-91 | dyHKUMA BbIXOAA 13 | «Tok All»
5 |6-93 | MacwTtab MmuH Bbixoga, % 0 CmelleHne BbiIxoaa.
6 |6-94 | MacwTtab makc Bbixoga,% 50 |Makc. 3agaHue
M4YB Net M4YB Ne2
QDD DDV D QDD DD D
=l=l=l=l=f= =i=l=l=l=g=
R6
—HUn

PucyHok 3.9 - Cxema nogknroyeHus asyx NMNYB npu TpaHcnsuum curHana

3.15.2 Mo cnocoby napannenbHOro nNOAKMKYEeHUs aHarnoro-
BbIX BXxogoB oooux MNYB

lMageHne HanpskeHUs Ha BHELUHEM COMPOTUBIIEHUN Harpy3km RH, OT To-
ka gatdmka UM, asnsieTcss BXOOAHBIM CUrHarioM OOHOBPEMEHHO AN 00oux BXO-
pos, kn. 53, M4YB Ne1 u MNM4YB Ne2, npu napannenbHOM UX nogkntoyeHun. MNpume-
HeHne 3Toro cnocoba TpebyeT cornmacoBaHusi guanasoHOB CUrHasrioB aHaroro-
BbIX BXxogoB oboux MYB no tabnuue 3.17, ana gatdmka UMM c Bbixogom: 4...20
MA.
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Ta6bnuua 3.17 - Kondwmrypauma gns napannenbHOro nogknovYeHUsa aHano-
roBbix BxogoB ob6oux M4B

Ne| Kop, HanmeHoBaHue 3Hau. MpumeyaHue
1 16-10 | MuH. curHan Bxoaga, kn.53, B 0,39 |[lNpn MWH. curHane gaTyuka, 4
MA
2 |6-11 |Makc. curHan Bxoga, kn.53, B | 1,97 |lpn makc. curHane gatyumka, 20
MA
3 |6-16 |lMocTosiHHas BpemeHu dunb- 2 Peakuusa Ha BO3MyLLEHMS
Tpa, C
4 |6-19 | Pexwvm BxoAa, kn. 53 0 «HanpsixeHne»
5 |DIP4 | Bug curHana Bxoga, kn.53 OFF |Curnan 0-10 B
MYB Nei MYB Ne2
QDD DD KDDL D QD
oo oo Dooo oo
R6 Co Ru Co
‘ un -t — i

R6=360...470 Om, P > 0,25 BrT;
R6=100 Om % 0,1 %, P =2 0,25 BT;
C¢=0,047...0,1 mk® — 50 B (kepamuuyeckumn);
UM - usmeputenbHbIA Npeobpa3oBaTesib C BbIXOAOM «TOK»

PucyHok 3.10 - Cxema napannensHoro nogknioyeHuss Bxogos aByx MYB k
Bbixoay ogHoro UM

BenuunHa conpoTmBneHus Harpysku BbibpaHa HM3KOOMHOW, RH = 100 Om,
AN MUHUMM3auUU OOMNOMHUTENBHON MOrpeLHOCTY U3MEPEHUS CUTHarMa Ha aHa-
NOroBbIX BXOAAX, C BbICOKUM BHYTPEHHUM conpoTtuerieHnem 10 kOm, oboux M4YB.
[ns obecneyeHns BbICOKOM MOMEXOYCTOMYMBOCTWU MNUHMM curHanoB oT RH, ee
peKOMeHAyeTCA BbINOMNHUTE 3KpPaHUPOBaHHbIM kabenem, a Cd noaknN4MTb
HenocpeAcTBeHHO K k.53 u kn.55, kak nokasaHo Ha pucyHke 3.10.

MpeumywiectBoM cnocoba sBnsieTcs:

- paboTocnocobHOCTbL CUrHaNOB 3adaHus NpU NUTaHMK artyvka oT nboro
ogHoro unu oboux MYB,

- OTCyTCTBME MOTEHUMAarnoB cMeLeHns obwux wuH oboux MYB, k.20 u
kn.55 - ons BXoaoBs/BbIXOO0B,

- BO3MOXHOCTb 00befuHEeHMs 00WmnX WwnH oboux MYB pgna opraHusaumm
o6LLelt CxeMbl ynpaBneHus.
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4 Mpumepsbl onpoca u ynpasneHus MYB no uHtepdeiicy RS-485
4.1 Hactpouku uHtepcenca ceasm RS-485 Ha OBEH MN4B

[ns onpegeneHvss napameTpoB CBS3W Ha 4acTOTHOM npeobpasosaTterne

OBEH 4B wncnonb3yetca rpynna napametpoB 8-**. OCHOBHble HacCTpOMKM napa-
METPOB 3TOW Fpynnbl, KOTOPbIE AOIMKHbI ObITb NPOM3BEAEHbI, CBEAEHbI B Tabnuuy
4.1. HacTtpowku, ncrnosnb3yemble B NpUMepax NogkrnoYeHns BolaeneHbl KypCUBOM.

Tabnuua 4.1 - Hactpoiiku ceazu N4YB

MapameTtp | OnanasoH |

OnucaHue

O6wue HacTporiku. Mpynna napamMeTpoB Ansi KOHPUNypPUPOBaHUS OGLLMX HACTPOEK CBSA-

3n

8-01

0-2
[0]

MecTo ynpasneHus:

0 — yugbposoe yripasrneHue u KoMaHOHoe Crio8o.

1 — TONbKO LMMPOBOIA: UCTIONb30BaHNE LMPOBOro BXxoda B Kaye-
CTBE YNpaBnsioLLEro.

2 — TOMbKO KOMaHAHOE CMNOBO.

8-02

0;1
[1]

MICTOYHNK KOMaHOHOrO CroBa:
0 — HeT: (byHKUMSA He aKTMBHa;
1—RS485

HacTtpowku no

pTa. MapameTpbl Ans KoHduUrypmposaHusa nopta N4YB

8-30

0;2
[0]

MpoTokon: mcnonb3yembii NPOTOKOS; WU3MEHEHWE MPOTOKONa He
BCTYMaeT B cuIy o oTkntodeHns M4YB:

0 — He ncnonbayeTcs;

2 — Modbus.

8-31

1-126;
[1]

Afpec ons WuHbl.
[7 - 126] — ananasoH agpeca WwuHbl M4B;

8-32

0-412]

3apaeT cKopocTb Nepeaayn AaHHbIX nopTa (6o4).
3HayeHue BbIGNpaeTCs U3 BapuUaHTOB:

- «0» — 2400;

- «1» —4800;

- «2» — 9600 (No ymomnyaHuio);

- «3» —19200;

- «4» — 38400.

8-33

0-3[0]

3apgaeT KOHTPOmNb YETHOCTU AaHHbIX. 3HauveHue BblbupaeTcs ©3
BapUaHTOB:

- «0» — NnpoBepkKa Ha YeTHOCTb (MO YMOMN4YaHuio);

- «1» — npoBepka Ha HEeYEeTHOCTb;

- «2» — KOHMPOJ/Ib YemHoCcmu omcymcmeayem, 1 cmornoebit bum;

- «3» — KOHTPOIb YETHOCTW OTCYTCTBYET, 2 CTOMOBbIX BUTa.

8-35

1-500 [10]

MuHumaneHas 3agepkka peakunm (MMnnImMceKkyHabl)

8-36

0,010
10,00
[5.0]

MakcumanbHas 3agepxka peakuum (cekyHabl). MpeBbilweHne Bpe-
MEHU 3TOW 3aeP>KKN NPUBOAUT K TalMayTy KOMaHAHOTO CroBa.
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4.2 Appecauus peructpos [14B

[na onpoca napameTpos 4B 1 nsameHeHUss nx No ceTn UCnonb3yeTcs cre-
JAytoLLme NpocTble NPUHLMMBI aapecaumm:
1 Kaxgomy napameTpy COOTBETCTBYET PErncTp (2 permcrpa) C yHVKarbHbIM
agpecom.
2 Agpec COOTBETCTBYIOLLEINO perncrTpa onpeaensercs no Homepy napameTpa
B 4B no cnepytoLen opmyne:
HOMEP PEI'MCTPA= HOMEP ITAPAMETPAx10-1 4.1)

Takum obpaszom, Hanpumep, napameTtpy 1-00 Gyget cooTBeTCTBOBAaTH pe-
rmcTp ¢ Homepom 100x10-1=999dec=3E7hex.

Mommnmo perncTpoB xpaHsawwmx napameTpbl NMYB ecTb M gononHUTEnNbHbIE Cry-
XebHble perncTtpbl. Bo-nepBbix, aT0 koMaHaHoe crnoBo. OHO MO3BOMSIET MaBHOMY
ycTponctBy Modbus ynpaBnaTe HECKOMBKUMW BaxHbIMU pyHKUmAMU [T4B:

o [lyck;

e (OcTaHoB NpuBOAA pasnuMyHbIMK Cnocobamu:

e Cb6poc nocne aBapuHOIO OTKMOYEHWS;

e Pabota ¢ pas3nuyHbIMK NpeayCTaHOBIIEHHBIMM CKOPOCTSMU;

e Pabota B 06paTHOM HanpaBneHuu;

e YnpasrneHue BCTPOeHHbIM pere MN4YB.

MoMuMO KOMaHOHOro CrioBa UCMONb3yeTCHa CNOoBO 3afdaHus no uHtepdency RS-
485, crnoBoO COCTOSIHMS, CIIOBO 3Ha4YeHUs 0BpaTHOWM CBS3N U PerncTp MHOEeKcMpoBa-
HWS NapaMeTpoB. VX HasHadeHve 1 agpecaums cBefeHbl B Tabnvue 5.2.

Tabnuua 4.2 - Cnyxe6Hble peructpbi NM4YB

Homep peru- Homep peructpa
crpa(TyB) (Modbus) HasHauenue
7 6 MocnenHwin koa oLMBKK OT MHTepderica 0bbekTa AaHHbIX
9 8 VHgekc napameTpa (Hanpumep, 3-10)
50000 49999 %_cr)e\?)ble OaHHble: PerucTp KoMaHOHOro croBa MnpuBoAa
50010 50009 (Bé(é)'ﬂzl)—ible OaHHble: pervcTp 3agaHus no uHtepdency RS-485
50200 50199 (BSI:1I_)\(/C\)/D),HbIe [JaHHbIE: perucTp CcroBa COCTOSIHWMSI MpuBoAda
50210 50209 BbIxogHble AaHHblE: PErucTp OCHOBHOTO TEKYLLErO 3HaYeHUst
npveoga (MAV)

KomaHaHoe crnoBO U CrOBO COCTOSIHUS MPeAcTaBnsitoT cobon Habop 3HaUYNMbIX
OUTOB, K K&XXOOMY M3 KOTOPbLIX MOXHO MCMONb30BaTh OTAeNbHOE obpalueHme. CTpyk-
Typa KOMaHOHOrO CIoBa M CIloBa COCTOSIHUSA MpUBEAEHbI B Tabnuvuax 5.3 n 5.4,

Ta6bnuua 4.3 - BuTbl KOMaHAHOro crioBa

Eur Jornyeckoe coctosiHue 6uta DYHKUMA KHOMKK 5-1%
0 [ 1 (ananor)
0 lMpeaycTaHoBMEHHOE 3aaaHune, MnaaLLmnii 6uT 16
0 | 1
1 MpenycraHoBneHHOe 3aaaHve, cTaplumin Gut 17
0 | 1
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OkoH4aHue Tabnuubl 4.3

But TNornueckoe coctosiHme 6uta DyHKUMA KHOMNKK 5-1*
0 1 (ananor)
2 TopmoxeHne NOCTOSAHHbLIM HeT TopmoxeHus 5
TOKOM NMOCTOSIHHBIM TOKOM
3 OcraHoB BbiGerom HeT ocraHoBa BbiGerom 2
4 BbICTPbIN OCTAHOB HeT BLICTporo ocTaHoBa 3
5 durKcaLmsa 4acToTbl HeT dmkcaLmm 4acToTbl 20
6 OcTaHoB c 3amearieHemM MMyck 8
7 HeT cbpoca Cbpoc 1
8 Pab6ota no 3agaHuio durkenpoBaHHas Yactota (3-11)* 14
9 M3aveHeHne M3meHeHue ckopocTu 2 34
ckopocTm 1 (cornacHo 3-5%)
(cornacHo 3-4%)
10 [aHHble HeaencTBUTENbHbI [aHHble oecTBUTENbHbI -
11 Pene 1 BbIkno4eHo Pene 1 BknioveHo (Anarior 5-4%)
12-13 He ucnonbaytotca
14 | Habop1** Habop 2 23
15 | PeBepc HeT peBepca 10
MpumeyaHue - ** AKTUBHO TONbKO Npu 3agaHuu napameTpy 0-10 3HavyeHus
«9».
Tabnuua 4.4 - BUTbl cnoBa COCTOAHUA
INlornyeckoe coctosiHue 6uTa
Bur
0 1
0 YnpaBneHue He roToBO [OTOBHOCTb K ynpaBreHuto
1 MpuBog He roTtoB MpuBopg rotos
2 OcTaHoB Bbiberom HeT octaHoBa Bblberom
3 HeTt aBap. curHanos ABapuiiHbIN curHan
4 HeT npegynpexaeHus MpegynpexaeHue
5 He ucnonb3ayertcs
6 HeT kputnyeckux aBapui OTKnNoYeHne ¢ GroKMPOBKON
7 HeT npepynpexaeHus Mpepynpexaexve
8 He Ha 3agaHum (Hanpumep, pasroH) Ha 3agaHun
9 Py4Hown pexum ABTOMaTUYECKUIN PEXUM
10 BHe yacToTHOro AnanasoHa B yacTtoTHOM gmanasoHe
11 OcTaHoBneH Pa6ota
12 MpuBog B HopMe OcTaHoB C aBTOMaTUYeCKNM Nepe3anyckom
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13 HeT npeaynpexaeHnst o HanpskeHun MpenynpexaeHve o HanpshKeHun
14 He Ha npepene no Toky Mpepen no Toky
15 HeT npegynpexageHusi o neperpese MpenynpexaeHue o neperpese

4.3 YpaneHHbIn onpoc u ynpasneHue OBEH MNM4YB ¢ nomouwbio
OBEH NJIK-150

lMoka3aHbl OCHOBHbIE NMpMeMbl paboThl No yaaneHHoMy ynpaerneHuto MYB
C MCMONb30BaHMEM KOMaHOHOroO CroBa, a Takke CYMTbIBAHWUS OCHOBHbIX Mapa-
MeTpoB npubopa no uHtepdericy RS-485 gns mucnonb3oBaHus B nporpaMmme
yrpaBneHusa nnm apxmseavuu.

Ons nopkntoyeHns pernctpoB namsaty MNYB n komaHgHoro crnoea 6ygem
ncnonb3oBaTb CTaHOAPTHLIA MHCTPYMeHTapuini koHdurypauum MK gna ceasm ¢
Modbus-ycTponcTeamu.

3anyctute CoDeSys, co3ganTe HOBbIN NPOEKT UM OTKPOUTE CYLLECTBY-
owmn. 3angute Ha Bknagky Pecypcebl u Boibepute nyHkT KoHdomrypaums MIIK (cwm.
pUCYHOK 4.1).

=-PLC 150U
% Pecypcel : . -
B[ MofantHsie nepemeHHse @---Discrete Input 6 blt[FD{]
BE-(Z dudnuomera ANALYZATION.LIE 510,99 090506 B---Discrete output 4 LitlF 1]
(2] Eutmiorexa IECSFC.LIE 13.4.06 15:51:28: rota E--Special output[FI<]
""" B Poprpran & nifed signal sensor[SLOT]
""" KoHpurypauua Mk . _
[ — B---Unifed signal sensor[SLOT]
K. oH$MrypaUMA Tpesor B---|_nifed Sign8| SBHSOF[SLO—H
""" (i) Merenxep GutnuoTex B---Unifed signal sensor[SLOT)
MeHeawep naparmeTpos E---Analog output[F 1]
""" % Heeanep mpccerea B--Analog output{FIX]
""" ﬁ HacTpoikk Lenesoil nnareopre
""" NNE-Epayzep
""" 22 Pariouan ofinacte
""" @ LlMeppoBan TRACCHPOBKS

PucyHok 4.1 - Koncdurypauus MNMIK
B oTkpbiBlWEMcS cneBa okHe koHdurypauum MJIK npaBon KHOMKON «Mbl-
Wn» HaXMUTe BepxHw Hagnucb. Hanpumep, npu ucnonb3osaHum [1JIK150-
220.U-M aton Hagnuckto 6yaet PLC 150 U. B OTKpbIBLUEMCSH KOHTEKCTHOM MEHIO
BblibepuTe nyHkT [Jo6aButb [MopganeMeHT, a B MNOSBMBLUEMCS HOBOM KOH-
TEeKCTHOM MeHto — nyHKT ModBus (Master).
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: | Hacrpoitn | Mapameros:
Discre AoBaenTe MoaanemeHT Stabistic, ..
B I=ler: Butkan. ..
-Spec BbIMHCNATE aapeca Universal nebwork module. ..
MaodBus

Unifeq
Lnifed Konnpoeate ChrC

DCOM (Master),..
OWERN (slave)...
Unifed OWEN {5py)...

AnifedrsgrarsersorrSTerT] Owen (Mastar).,.
ModBus (slave)...
—Analog output[FIx] 32bit signed conskant. .,
A Elog output[FIx] Float canstart. .

16bit signed constant. .,
Archiver. ..

PucyHok 4.2 - lo6aBneHune noaanemeHta ModBus Master

Taknm obpasom, Bbl gobaBnsieTe B KOHGUrypauu Mmogyns obmeHa gaH-
HbIMK o npoTokony ModBus. [1na onpoca moaynen n gpyrnx yCTpoUCTB MO CeTu
C MOMOLLbIO JAHHOro NPOTOKOMa KOHTPOINEp AOIMKEH ObiTb BeayLwmm npubopom,
TO €CTb MacTepOM CeTU, YTO OTpPaXeHOo B Ha3BaHUM [oOaBreHHOro Moayns
ModBus (Master).

3ameTnm, uto MNMYB obwaeTca ¢ MNMJIK no nHtepdericy RS-485. Moatomy B
napameTtpax noganeMeHta ModBus Master 3ameHvM 3HayeHWe napameTpa uc-
nons3yemoro nHtepgenca Debug RS-232[Slot] Ha RS-485.
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g--PLC 150U

B---Discrete input & bit[F1x]
@--Discrete output 4 bitF1x]
E--Special output{FR]
&--nifed signal sensor[SLOT]
&--Unifed signal sensor[SLOT]
&--nifed signal sensor[SLOT]
&--lnifed signal sensor[SLOT]

E--Analog output[F1x]

B--Analog output[F1x]

&--thodBus (Master)[VAR]

e AT %QDY.0; DWORD, (7 Last address *) [CHANNEL (Q)]
AT %QWS.1: WORD;, (* Last error *) [CHANNEL (Q]]

SEMEHWTE INEMEHT Debug R3-232
BeiqHCNATE aapeca

Konvposate Chrl+C

PucyHok 4.3 - NapameTpbl no6asneHHoro moayns ModBus Master
PassepHute nyHkT ModBus (Master), HaxxaB NleBOV KHOMKOW «MbILLNY» Ha
3Hauvke «+». Boigenute nyHkt RS-485 [SLOT]. 3atem 3anaute Ha Bknagky lMa-
pameTpbl Moayns, pacnonoXeHHy0 B BEPXHEN YacTy NMPaBOro OKHa Ha JKpaHe.
Ha pucyHke 4.4 npencrtaBneHbl peKoMeHAyeMble 3Ha4YeHus1 napameTpoB obmeHa
no cetu (cMm. Tabnuuy 4.1), KoTopble HEOOXOOUMO YCTaHOBUTL. BblGepute Hyx-
Hble 3Ha4YeHMs U3 CNUCKOB, BbIMafaloLWmnX Npu HaXkaTum Ha KHornku i,

MHo ek | Mtaa | 3HaYEHHE [N yrony, | hd LK.
1 Camrunication speed x| 11520

2 Parity MO PARITY CHECK. =] MO PARITY CHECK,

3 D ata bits g bits x| 8 bitz

4 Stop length One ztop bit | One stop bit

A Interface Type RS 485 x| R54a5

B Frame orented GRTLG x| ASCI

7 Frarming time ms 0o 1] 1]

g Wigibility Ho = Mo

PucyHok 4.4 — Hactpoiika ceTeBbix napameTpoB ansa noakntoyenus MNYB B npo-
ekte MJK

OTHoCcUTENBHO YCTaHOBOK MO YMONMYaHUKO MU3MEHAKTCA MapamMeTpbl, BblAe-
NNeHHble LIBETOM:

e Communication speed (ckopocTe 06MmeHa) 115200—9600 6uT/c;
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e Frame oriented (noatun npotokona cesasn) ASCIl -RTU.

[na Toro, 4tobbl CAaMOCTOATENBHO HACTPOUTL CNIMCOK U hopmaT NonyvyaeMbix
¢ M4YB pgaHHbIX, HAXXMUTE NpaBon KHOMNKOW MbIwn Ha nyHkTe ModBus (Master), B
NOSIBMBLLEMCS KOHTEKCTHOM MeHI0 BblGepuTe nyHKT [lobaBuTtb MoaanemeHT, a
3atem moaynb Universal Modbus device (pucyHok 4.5).

3--PLC 150 U

B--Discrate input 6 bit[FE]
B---Discrete output 4 bit[F1x]
Bl-—Special output[F+]
B--nifed signal sensor[SLOT]
E--nifed signal sensor[SLOT]
B--nifed signal sensor[SLOT]
B Inifed signal sensorSLOT)
E--Analog output[F1x]
B--Analog output[F1X]

- AT %009 O BeTaenTs Snemedt P Ak IRIEL f

AoBaenTe Moag3nemeHT Universal Modbus d
e AT 9UWS1 OWER_MVAG,
RS-485-1 [SL BerMMCNATE aapeca OWER_IMVUE, .
OWER_MDVY, .,
EblpesaTte Chrlx
KonMpoBaTe Chrl+C
¥aannTe Dl

PucyHok 4.5 - [lo6aBneHue moayns Universal Modbus device

Bbigenute noasmeunnca mogynb Universal Modbus device [VAR], 3a-
TeM OTKPOWTE OKHO ero CBOWCTB, BblbpaB Bknagky MNapametpbl Moaynsa (cwm.
pUCYHOK 4.6). lNMepBble TpU MyHKTA MOXHO OCTaBWUTb 6e3 M3MEHEHWN, T.K. OHM
onucbiBaloT napameTpsbl cBa3n no Ethernet, B To Bpemsa kak MNJIK cBa3biBaeTca ¢
MYB no mHTepdency RS-485. Heobxogumo BeicTaBuTh B napameTtpe NetMode
3HaveHue Serial, a Takke 3agatb agpec 4B B nyHkTe ModuleSlaveAddress.
CornacHo Tabnuue 4.1 — ero agpec 1. OctanbHble NapamMeTpbl MOXHO OCTaBUTb
B TOM BMAE, B KAKOM OHW npeacTaBneHbl Ha pucyHke 4.6.

MHoeke | Ma | SHaAuEHHE | [Mo yraony. | fl . | M aki.
ModulelP 10:0:0:223 10:0:0:223

2 b ax timeaut 150 150 10

3 TCPport a0z a02

4 Mettdode Seral =] Senal

5 ModuleSlavesddress 1 1 a 255

E whork: miode By poll time =] By poll time

7 Polling time ms 100 100 10 10000

g Wigihility Ho = Ho

9 Amount Repeat 1] 1] I 100

10 Byte Sequence Trace_mo... =] Trace_mode

PucyHok 4.6 - MNapameTtpbl Mmoayna Universal Modbus device
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Tenepb Heobxoanmo ao6aBuTb B MOAYSb T€ NepeMeHHble (PErncTphbl), KOTO-
pble NnaHupyeTcsa onpalumBatb No cetn. B paccmatprnsaemom npumepe MJIK ¢
M4YB obmeHnBaeTCs cneayLWUMmM napamMmeTpamu:

KomaHaHoe cnoso;

CnoBo cocTosiHUS;

CnoBo 3agaHusa YyacTtoTbl No RS-485;

CnoBo onpoca 4acTtoTbl No RS-485;

BbixogHas yactoTa, 'y (16-13);

BbixogHasa MoLLHOCTb perynuposaHus, kBT (16-10);

e Tok gsuratens, A (16-14).

Ons pobaBneHus perncrpa HaxxmuTe npaBou kHonkow Ha Universal Modbus
device [VAR], 3atemM B KOHTEKCTHOM MeHi Bbibepute nyHKT [Jo6aBuUTb
MopanemeHT, a 3atem Register input module (cm. pucyHok 4.7).

AT %QD2.0: DWORD; (" Last address ™) [CHANMNEL {Q]]
AT %QOWI 1 WORD, (" Last error ™) [CHANMEL {2]
RS-485-1[SLOT]

Lniversal Modbus device[VAR)]
e BT %QBY 1.0 BYTE; (" Ca

BCTaEMTE SNeMeHT L2 RS
A0BIEHTE MoAINEMEHT 8 bit input module. ..

3 bit output module..
BeMHCnATE aapeca Register input module. ..
= — Register output module, ..
EIPE3aTE t
5 P e 32hit input module. ..
ONHPOESTE 1
R 32hit output module, ..
BTaEHTE Chrl4 ;
Real input module. ..
¥ AanHTE Cel

Real output module. ..
Skring input modul. ..
String Oukput rmodule. ..

PucyHok 4.7 - [lo6aBneHne BXogHOM nepeMeHHOM B hopmaTte perucrtpa

Ona pobasneHus pernctpoB nepegayun aanHHelx ¢ MNJ1K Ha MNYB (komaHa-
HOE CITOBO W CfOBO 3afaHus 4YacToTbl No RS-485) ncnonb3ynTe SneMeHT MEHI0
Register output module.

Mocne pgobaBneHus HYXHOro Yucna pPerncTpoB M HasHa4YeHWss UM MMEH
koHdurypauus MNJIK npumeT BUA, NokasaHHbIA Ha pucyHke 4.8.
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B--ModBus (Master) (* MpoTokon ceask ™) [VAR]

b AT %QDY.0: DWORD: (* Last address ™) [CHANNEL (Q)]
- AT %AW3 1 WORD; (" Last error *) [CHANNEL (Q1)]
-RS-485-1 (" MHTepdhedc ceAzm ™) [SLOT]

eqgister output module (7 3aganne no RS-485 ") [VAR]
fezad rs AT %QWO.1.1.0: WORD; (¥ *) [CHANNEL {Q)]
egister input module (* Cnogo cocToAHnA ™) [WAR]
fegost_word AT %IWS.1.2.0; WORD:; (* *) [CHANNEL ()]
eqgister input module {* Belx MacToTa (oc) ™) [VAR]

byt freq AT %IWS.1.3.0: WORD: (* *) [CHANNEL ()]
eqgister input module (* YactoTa ("10) ™) [VAR]

befrog AT %IWS.1.4.0; WORD:; (* *) [CHANNEL ()]
eqgister input module[VAR]

: - Fwyh AT %19 1.5.0.WORD, (7 BelxoaHaa molwHocTe MYE ™) [CHAMNMNEL (1Y
] Register input module {(* Tok aeuratena ™) [VAR]

felmator AT %lW9.1.6.0: WORD:; (* #) [CHANNEL {1}]

PucyHok 4.8 - KoHdurypauusa MNJIK nopa 3apavy

[na kaxgoro pernctpa HeobXooMMO HacTpouTb MapameTpbl agpecaumm u
yHKUMM onpoca. Agpecauus onpeaensieTcs CornacHo npaBunam, U3MNoXeHHbIM B M.
5.2 faHHOro pyKOBOACTBA, (hyHKLIMKM Onpoca onpeaensitoTcsa CornacHo NpuHUMNam pa-
60Tkl No npoTtokony Modbus.

Hactpoiiku agpecaumm ons npuBegeHHbIX NapameTpoB CBEAEHbI B Tabnmue

5.5.
Tabnuua 4.5 - Agpecauus Modbus onpawmBaemMbix napamMeTpoB Npumepa
Agpec peructpa
HaumeHoBaHue napameTpa ModBus ®dyHkuma Modbus
KomaHaHoe crnoBo 49999 . . .
CnoBo 3agaHusa YyactoTbl o RS-485 50009 Write multiple registers (0x10)
CrioBo cocTosiHMSE 50199
CnoBo onpoca YacTtoTbl no RS-485 50209
BbixogHas yacToTa, 'y (16-13) 16129 Read holding registers (0x03)
BbIxogHas MOLLHOCTb perynmpoBaHusi, 16099
KBT (16-10)
Tok gsuratens, A(16-14) 16139

Mocne nopgkntoveHua MJIK k MYB B pasgene Kondwmrypaumsa MIK moxHo
HabntoaaTb B pexmme pearnbHOro BpeMeHu nusMeHeHve napameTpoB pabotsl M4YB.

MpumeyvaHue - [NapameTpbl B NpumMepe oToOpaXeHbl COOTBETCTBEHHO GOp-
MaTy 3anncu B perucTpbl. Tak 3HaveHuto nepemeHHon freq=504 COOTBETCTBYET YacTo-
Ta BpaweHua asuratenst 50,4 'y, MNMonoxeHne OeCATUYHOM TOYKM B KaXXOOM NapamMeT-
pe cM. B on1caHum nepemenHon B Pl M4YB.
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- AT %QW9 1 WORD, (7 Last errar ™) [CHARNNEL (Q)] =0

FeeRE-485-1 {7 MHTepdpeiic cemamn ™) [SLOT]

B--Universal Modbus device (" MpeobpazceaTens YacTOTHEIA BEKTOPHEIA ™) [WAR]
: AT %QE9.1.0: BYTE; (* Command (0xff - Start) *) [CHANMNEL (Q)] = 0
E Register output module (" komanaHoe cnoeo MHB ™) [WAR]

C o beecom_word AT %GWWS.1.0.0: WORD: (* ") [CHANNEL (Q)] = 33916

eqgister output module (7 3aganue no RS-4385 ™) [VAR]

: feeizad 18 AT %QWI.1.1.0WORD: (7 ™) [CHANNEL (Q)] = 16384

Register input module (" Cnoeo cocToAHKMA ™) [WAR]

fegost word AT %IW9.1.2.0: WORD; (* *) [CHANNEL {I)] = 3847

eqister input module (7 Bex YacToTa {oc) ) [VAR]

byt freq AT %0Y9.1.3.0; WORD; (* *) [CHANNEL (1] = 49153

eqgister input module (* YacToTa ("10) *) [VAR]

: fefroq AT %IW9.1.4.0: WORD: * *) [CHANNEL (1] = 504

E Register input module[vY AR]

: - Fwyh AT %0M9.1.5.0 WORD, (" BelxogHaa mMowHocTe MHEB ™) [CHANMEL ()] = 30

egister input module (7 Tok gewratena *) [VAR]

b lmator AT %IWS.1.6.0; WORD:; (* *) [CHANNEL {1)] = 31

PucyHok 4.9 - Kagp pa6otbl nogkntoyeHus MYB k MJIK 150 ¢ otobpaxeHuem
napameTpos N4B

4.4 Hactpounku Lectus OPC ansa cesasu c MN4B

Lectus Modbus OPC/DDE cepBep npegHasHadeH AnS NONyYyeHust OaHHbIX U3
Modbus cetn u npegoctaenenus nx OPC nnn DDE knueHtam. OPC knneHToM Mo-
XeT BbicTynatb Nnbass SCADA cuctema: Intouch, Genesis, TraceMode u gp. JTlto6on
OPC knueHT MoxeT obmeHmBaTbCa AaHHbIMK ¢ Mobbim OPC cepBepomM BHe 3aBu-
CUMOCTU OT creummrKM YyCTPOWCTBa, AN KOTOporo paspabaTbiBancs KOHKPETHbIV
OPC cepsep. DDE knuneHTOM MOXET BbICTynatb Nntobasi nporpamma nogaepkusato-
Lwas obmeH Yepes DDE. Hanpumep, Microsoft Excel u ap.

OPC cepBep MoxeT paboTaTth B pexxume "Master" n "Slave". lNoaagepxnsaetcs
paboTa B peXxvme Kak NoKanbHOro, Tak 1 yoaneHHoro cepeepa. AT0 0O3HAYaEeT, YTo
MPUIOXKEHUS-KITMEHTBI MOTYT obpalLaTbCa K CEpBEPY PACMOSIOKEHHOMY, KaK Ha TOM
)Ke KOMMbIOTEPE, TaK N Ha APYrMX KOMMbOTEPaX CETU.

B paccmatpuBaemom npumepe ucnonb3oBanacb 6ecnnatHas Bepcus Lectus
OPC.

Onsa otobpaxeHnsa gaHHbix NM4YB B OPC co3gagum y3en AaHHbiX B pasgene Te-
KyLLiMe AaHHble, Kak Noka3aHo Ha pucyHke 5.10. B nepeom y3ne BygeTt cogepkaTtbes
Habop perncTpoB Ans OTOBPaKEHUsT HECKONbKMX BaXHbIX napameTpos [14B.
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HobaeuTnb y2en E|
Modbus l

¥ Lectus Modbus OPC/DDE server 3.9 - Config.cfg

KOHBHMrypauks  MsMeHMTE  BRINOMHMTE  HacTpofika  Momows

WA ysna |PEIHV_registry_opros

@ E O g I\ OnucaHue |Dnuc:aHueysna

MoaknoyeHue Yerpoicreo

Mparioe nogk.noueHHe j Mpotokon |Modbu: RTU
Hactpoiika .. Agpec yoTpoiicTea |1 dec

Pyrruma vTendAa |03 w | dec

CocroaHue ]J'Ior ]

*- McTopuqece.

TN aHHBIX

ﬂ PuHKLUMA 3aMHCH |16 = | dec

Onpoc MpynnoEoi sanpoc v
SKcnopT Mepuon onpoca 1.0 |Z] Cek 1|~ NononHuTensHo
MmnopT M Geam m’@ MapareTpe ...
WzreHHTE OTrieHa
PucyHok 4.10 - lo6aBneHue y3na B PucyHok 4.11 - HacTpoiiku y3na
Lectus OPC PCHV_registry_opros

lMponsBeaem HaCTPONKM NapamMeTpoB y3na, Kak nokasaHo Ha pucyHke 4.11.

B HacTponkax y3na HeobxogumMo HasHauuMTb umsA y3na (pucyHok 4.11 -
PCHV_registry_opros), 3agaTb HaCTPOMKKN CBA3M YCTPOWCTBA:

e [lpoTtokon — Modbus RTU (cm. napameTtp 8-30);
e Appec ycTtpowncTtea — 1 (cm. napameTp 8-31);

o  dyHkuua yteHua — 03 (onsa perncrpa);

o  dyHkuua 3anucu — 16 (anga permcrtpa).

[Inst HAaCTPOViKM NapaMeTPOB MOAKIIOHMEHNS B pa3aerie NoakroveHe Heobxoammo
BbIOpaTb BapuaHT lMpsMoe nogkntodeHre (MYB nogkntoveH no uHTepdency RS-485).
HaxaB Ha kHonky HacTtpowka, MmoxHo BbiopaTe COM-nopT ans nogxntodenms MYB k
MK

AHarnornyHbiM obpa3om o6aBMM B MPOEKT U OMNpedenM HacTPOMKM NogKIouve-
HWS NS yana paboTbl co cnyxebHbimn cnoeamu MNYB (3agaHve no RS-485, komaHa-
HOe CroBO W CMOBO COCTOSHWA). By aTux HacTpoek npuBedeH Ha pucyHkax 4.12 u
4.13.
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Mpumepbl onpoca u ynpaeneHusi M4YB no nHtepdpeicy RS-485

W3me HHTb Ne pemMeHHYH g|
Modbus l
W yana  [PCHV sluzheb_words Mt nependetno: |Chastata Hz_16_13
OnmcaHme: |D|‘|HcaHHE MEpEMEHHOE
OrmcaHu1e |DI‘IHCaHHE yzna Mpaga gactyna: W HreHus [ 3anuck
Moaknoverne HerpoiicTea Mepuog onpoca: |1.0 Z ek
MpAroe nogkaMeHrs j Npotokon |Modbus RTU T 1N NepereHHai
Ay . 4 % TunuauposanHas [ Peructp " lNpouseoneHan
pec yoTpolicTsa |1 e " CraHoapTHas " MepewmcaeHue
T RS FyHkumA wreHA |03 w | dec MapameTper
T 2 Bai
ﬂ PyHrupa samkck |16 = | dec (TGRS | Nl ~ e
Trpo FrayFEEe 2eraes | Anpec neperennon |3F00 hex
Mepuoa onpoca |1.0 Z ek v THMHEHPOESHHEA NEpEMEHHaA NPEAHASHAYEHE 017 A
Donosrurensho 06patoTkH AaHHEIX ONPEAENEHHOMD THNA [Hanpurep Word).
P OPMET 0aHHEIX [NOCAEL0EATENEHOCTE GaIHTOE
HauansHan pasa |00 IZI CEK :" m onpﬂnen;e‘rcq B c[:BDHc:ﬁax yzna: ]
" NononHurenedo’ - 'Mopagok Gair'' - "Crapume Gafmor
i Waterurs OTiena
PucyHok 4.12 - Hactpoiku y3na PucyHok 4.13 - Hactpoiika nepe-
PCHV_sluzheb_words meHHou M4YB 16-13 YacrorTa, 'y

ans otobpaxeHusa B OPC
Mocne pobaeneHus y3noB onpoca W ynpaBneHWst HAaCTPOMM CeTeBble Napa-

METPbI HaXXaTuem KHOIMKU @fi B oTkpbIBLIEMCSA OKHE BbiGEpEeM HaCTPOVKM CBSA3W,
aHarnorm4Hble TeM, YTO yCTaHoBMEHbI B rpynne 8-3x napameTpos M4B.

[oGaBum B Kaxxapli y3en CBOM HAbop nepeMeHHbIX. [Ans 3Toro, Bbi3BaB K-
KOM MPaBOW KHOMKM MbILLN KOHTEKCTHOE MEHI0, BbibepeM NyHKT [lo6aBuTL nepemeH-

I

HYIO WM  HaXaB Ha  KHOMKY O MeHIO ObicTporo pgoctyna. B ysen
PCHV_registry_opros gobaevm criegytolime nepemMeHHbIe:

e YacroTa, lU;
MoLuHocTb, KBT;
Lindoposble Bxoaps! 18, 19, 27, 33. Jlornyeckne coCToSHUS;
Lindoposoi Bxoa 29. Jlormyeckoe CoCTosiHUE;
AHanoroBbIli Bxoa 53. CurHan Toka, MA;
Axanorosbi Bxog 60. CurHan Toka, MA;

o VcToyHuku curHana 3-15, 3-16, 3-17.

B kaxxgol Takol nepemMeHHON HeobXoaMMO MPOM3BECTU HACTPOWMKN aapeca-
UMK 1 pyHKUMI. PaccmoTpum 9TK HacTpoViKM Ha npumepe napamertpa 16-13 «Yacro-
Ta, 'u». Ha pucyHke 4.13 npuBeaeHbl HACTPOVKK Ansi onpoca 3Tor NepeMeHHON.

B HacTpoiikax nepemeHHou HasHaveHo ums ang Hee (Chastota_Hz_16_13),
onpegerneHsl Npaea goctyna (rpynna 16 napametpos MYB goctynHa TonbKo Ans yTe-
HKA), Nepyog onpoca, TUN NepeMeHHon 1 ee napameTpbl. [nsa 3agaHust onpoca peru-
CTPOB yAOOHO MCNonb3oBaTb HACTPOVKy TUMM3UpOBaHHaA B pasgene Tun nepe-
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MeHHoM ¢ Bbibopom B cnvcke Tun gaHHbIx Word. Agpec pernctpa ans napameTpa
16-13 MoxHo paccumTate no cdopmyne 4.1 (16-13x10-1=16129dec=3F01hex) wnm
B3aTb Pl MN4YB. Npumep HacTpoiku napameTpa 3-1* npuBeaeH Ha pucyHke 4.14.

Hzme HHTDb Ne peme HHYH El
Maodbus I

raa nepereHHoi; |par3_1 5

OnucaHme: |DFMCEHHE NEQEMEHHD

MNpaea goctyna: W HTeque V¥ 3aruice

Meperentke | L
Meproa onpoca: |1.0 Z ceK v l CETORIHE TR
- A& V1A nepemeHal I 3HaYEHHE I Bperia
THn neperenHal - | FCHY _registy_opros.Chastata Hz 16 13 E04 230811 120319
& TumsHposatas ¢ Peruerp " MNpouzsonsHas I | PCHY_registry_opros. Moshnos_kiwt_16_10 31 3:19
" CrangapThan " Mepesncnenue 4 FC 15 5
MNapamerper | PCHY _registiy_opros.par3_16 1] 230611120319
. I« | PCHY_registy_opros.par3 17 0 230611130219
Tun asers ['w/ord x| 26ama [ | PCHV_registiy_opros Potenciometr_53_16_63 1378 23,0611 130319
AQpPEC NepemeHHo w e i PCHY_registry_opros.Potenciometr_60_16_&4 1082 230611120319
| PCHY_registry_opros Sast_vhoda_29_16_R1 1 230671 130319
TUNH3HROBEHHEA NEPEMEHHAA NPEHasHaEHa AR V- i PCHY _registy_opros.Sost_vhodovl8 19 27_33 16 B0 272 230611120319
OBRAG0TEM LaHHEI OMPELENeHHOMD THNA [Hanpurep YWord)
P OPMAT B aHHENR [MOCASLOEATENEHOCTE B3R
ONPENENAETCA B CEONCTEAR Y34
“HonoaHurensHa' - “Tlopagok Gaim™ - "CTapwm Gaimam
; WatieHre OTreHa
PucyHok 4.14 - Hactpouka ne- PucyHok 4.15 - Kagp pa6oTbl y3na onpoca
pemeHHou MYB 3-15 UcTouHuK PCHV_registry_opros
3apgaHusa 1 ona otobpaxeHus B

B Hactporikax napameTtpa 3-15 ycTaHOBMeHa BO3MOXHOCTb 3arvcu, 4TO
MO3BOSTUT U3MEHSITb HACTPOMKY MCTOYHUKA 3agaHua MNMYB ¢ OPC. MNocne 3anycka Ha
ucnonHeHue B pasgene OPC DA cepsep oTobpaxaloTcs Tekyllme 3HadeHus nepe-
MeHHbIX. Kagp paboTbl Takom cMCTeMbI MOKa3aH Ha pucyHke 4.15.

B pexxume peanbHOro BpemMeHu oTobpaatoTcs napameTpbl rpynnbl 16 1
rpynnel 3, 3agaHHble B yane PCHV_registry_opros. MoxHO nsameHnts napameTp

e

3-15 HaxaB KHOMKY MeHI0 BbICTPOro AocTyna - = - unu BbiGpaB B BbI3BAHHOM
NpaBoWN KHOMKOM KOHTEKCTHOM MEHI0 NMyHKT 3anucaTtb 3HadeHne. B nosiBuBLIeMCS
OKHE MOXHO 3a4aTb HOBOE 3HAYeHNe U3MEHSIEMOro napameTpa.

OT3bIBbI, NPeASIOXXeHUs U NOXeNaHUA NO CoAepPKaHUI0 AOKYMEHTaLMM Ha
M4YB npocum HanpaBnNATbL NO agpecy: p4v@owen.ru.
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JIMCT pervcTpaummn nameHeHUin

JlucT peructpauum MamMeHeHUm

Ne nameHe-
HUA

Homepa nuctos (cTp.)

U3MEH.

3aMeHeH

HOBbIX

aAHHYNUp.

Bcero nuctos
(ctp.)

[ata BHe-
ceHus

MNMognucb
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