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Hacrtosiwee PykoBoACTBO MO NPOEKTUPOBaHWIO NpedHa3HayYeHo Ans O3HaKOMMEeHUs
obcnyvBatoLLEero nepcoHana ¢ OCHOBamy MPOEKTMPOBAaHUS MPVMBOAOB WM MPOLEAYPON npo-
rpammmnpoBaHusi NpeobpasoBaTenei YacToTbl BEKTOpHbIX MYBXX (B ganbHenweM no TeKCTy
MMeHyeMbIX «M4YBy).

B pa3gene 1 npencraeneHa npouegypa nepsoro nycka, napameTpbl MN4YB no ymon-
YaHwuio, NpyBeAeHbl CXeMbl NoAKMoYeHus MYB K ynpaenaowmm curHanam.

B pasgene 2 npuBoaaTca npymepbl MPorpaMMHbIX KoHurypaumi MN4YB ans pelwenms
HEKOTOpPbIX PacnpOCTPaHEHHbIX 3a4ay ynpaBneHus.

B pasgene 3 npvBoaaTCA npuMepbl CneumanvavpoBaHHbIX NMPOrpamMMHbIX KOHAUry-
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.

YCTpPONCTBO, 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 oNnTUMMU3aLmsi aHepronoTpebneHms

XK —  2Kugkokpuctannuueckui nigmkatop (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-MMnynbcHaa Mogynaums

TP —  OnekTpoHHOe TenmoBoe pene

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 ocyllecTBNAeTCa nogayen anekTpu4eckmx
CUTrHarnoB OT BCTPOEHHBbIX (KI.12 u kn.50) unu BHELWHNX UCTOYHNKOB 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) BHELWHero noteHunomeTpa R k aHanorosomy Bxoay 0-10B
r) uMmnynbcHoro sHkogepa (M3) k umnynbcHOMY BXxoAy 1 gatynka gaenenus (M0)
¢ Bbixogom 0/4-20 mA.
BHewwHue kntoum S1, S2, S3, S4, S5 — «Cyxom KOHTAKT» UMM 3NEKTPOHHbIN
KOMMYTaTOp 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 ANl BEKTOPHOro ynpasneHns CKOpocTbio BpalleHus All, oCHoB-
Hble U3 KOTOPbIX B pexnme «ABTOMaT»:
- N0 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 undpoBomy Bxoay, kn.18, c dyHkumen "CTAPT" B napameTpe 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-
noctoMm xogy. [lpu mectHoM crnocobe ynpaBneHus («Pyd4HOM») Mcnonb3yoTcs
TONbKO opraHbl ynpaeneHust naHenu JIMO, a npn gUCTaHUMOHHOM («ABTOMAT»)
MCMOMNb3yIOTCS OpraHbl YyNpaBrieHWsi, MokasaHHble Ha pucyHke 1.1. Onga ocy-
LecTBNeHns NpobHOro nycka BbINOMHUTE OENCTBUSA:

a) Bkntounte ceteBoe nutaHue MNYB 1 HaXMUTE KHOMKY [E] Ha JTO;

6) Bpaiuas pyyky noteHumometpa Ha JIMO1 unu Haxumasa KHONKM /
Ha JINO2 ynpasnante ckopocTtbto BpaweHua A. Ha XKW nHanumpyetca Teky-
wasa 4vacTtoTa uHeepTtopa MN4YB, ot 0 go 50 Iy;

B) [lns octaHoBa Al HAOXXMUTE KHOMKY ;

r) HaxxmuTe KHOMKy Ha JTNO;

n) Nopante komaHay "CTAPT" Ha uudpoBon Bxoa, kn.18, 3ambikaHuem S1;

e) Ynpasnante ckopocTbio BpalweHnsa Al BHewHMM noteHumomeTpom R (0-10
B) unu curHanom (0-20 mA) Ha kn.60;

X) MameHnte HanpasneHue BpaweHua Al nogayen komaHabl "PEBEPC", 3a-
MblkaHnem S2;

3) Bkntounte pukenposaHHyto ckopocTb (5 'y), nogaden komangesl "LLAM, 3a-
MblkaHneM S4;

n) Ona octaHoBa ALl HAOXXMUTE KHOMKY [E’

1.4 UHpgnkaumsa 3HavyeHun napameTpoB Ha XKKU

B pexume « ABTOMaT» Mpu KaXgom HaXKaTuM KHOMKK Ha YKKW otobpaxa-

0TCS B NOPSAAKE CrefoBaHus:

- YacToTta Ha BbIxoae uHsepTopa, (Hz) unu nap. 16-13;

- NMoTpebnsembint ToK, (A) nnu nap. 16-14;

- BHewwHee 3apaHue, (%) unu nap. 16-50;

- dusnyeckasa BenmuunHa no macwtadby sxoga OC wnu nap. 16-52;

- MoTpebnsemasn mowHoctb AL, (KW) unu nap. 16-10;

- Tekyllee 3Ha4yeHne Nonb30BaTENbCKON BENUYMHBL: %, 06/MUH 1 op. wnu 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 KOHUrypauum c
pa3OMKHYTbIM KOHTYpoM npouecca B M4YB, nap. 1-00(0),T.e. 6e3 OC n npumeHek-
HbIM AMs yNpaBneHUs BbIXOOHOW 4YacTOTOW WHBepTOpa (CKamnspHbIA MPUHLMM)
UNN BEKTOPHOTO YMpaBfeHus CKOpoCTbio BpaweHus ALl 6e3 gatumkoB. VICTOYHK-
KOM 3aaHus 4acToTbl MHBEPTOpa UM CKopocTy BpaweHua ALl asnswTcs:

- B pexume «PyyHoin» - noteHuyuomeTp JIMO1, KHOMKK / JINO2 nubo
no RS-485,

- B pexume «ABToMaT» - noteHumomeTp JINO1, aHanoroBble/MMMynbCHbIN
BXOAbl, MpeayCTaHOBIEHHbIE 3adaHua nnbo no RS-485.

MpumeyaHue - [lanee, npu onucaHMn anropuTMOB, NPOrpamMMHbIX KOHGUrY-
paunin n yHKLMI ynpaBneHns no uMdpoBbIM U aHaNoroBbIM BXOAaM:

- UCNONb3yeTCHa CXeMa BHELLHUX MOOKIHYEHWI C NOrMKON ynpasneHus uud-
poBbix BX0AoB - «PNP» (no ymonuyanuio) - S200[1,2] «OFF»,

- napameTpbl MEHI0, He yKa3aHHble B Tabnuvuax nporpaMMHbIX KOHdurypa-
LU, UMEIOT 3HaYeHWs1 3aBOACKUX HAaCTPOEK (MO YMOSYaHuio),

- B nMapameTpbl MEHI0, ANS HEeUCnoNb3yeMbIX aHanoroBbIX UM LMdPOBbIX
BXOAOB, PEKOMEHAYeTCs BBOAWUTb 3Ha4deHwusi, paBHble 0 (He mcrnonb3yetcs), a
BHELLHWE MOAKMIOYEHUS K HUM HE NPOU3BOANTb.

2.1.1 Myck c 3apepXKon, NnaBHbIA pa3roH U 3ameaneHue Al

KoHdpurypaums npegHasHayeHa Ans ocyLeCcTBAEHMS NaBHOro NpsiMoro unm pe-
BEPCHOro nycka no S — obpasHon xapakTepucTuke Ha pucyHke 2.1. Manas norpeLu-
HOCTb CKOPOCTW BpaLLeHusi Npy M3MEHEHUN Harpy3kn obecneyrBaeTcs BEKTOp-
HbIM MPUHLUMNOM ynpaBneHunst No ymonyanuto, nap.1-01(1).

[MpumeHsieTCA Mo TEXHONOrMYEeCKNM TpeboBaHNSIM, a Tak Xe ANs CHUKEHWS
KpaTHOCTM nyckoBoro Toka ALl u cHuwkeHusa nepeHanpsikeHus B 4B 3a cuet yBe-
NNYEHUS BPEMEHM pa3roHa 1 3aMeaneHus.
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+ HomunaneHan B nap. 1-25
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PucyHok 2.1 — XapakTepucTMKM pa3sroHa/3amegneHus
Tabnuua 2.1 - NMporpaMmmHas KoHcpurypauus gns pexumma «PyyHon»

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

OYHKUMW yNpaBneHus:

- «[MYCK» - HaxaTnem KHOMKn E] Ha JIMNO,
- 3ajaHue CKOpOCTM BpallleHus — noTeHumomeTpoM Ha JMOo.

Tabnuua 2.2 -MporpammHas KoHcuUrypauus ans pexmma « ABTomar»

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 McTouyHmK 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 [NMnaBHOe 3amegneHne

®YHKUMW yNpaBneHus:

- nepesog NM4YB B pexxMm ANCTaHLMOHHOIO ynpaBneHust — HaXxaTnem Ha
JINO.

- 3afaHne CKOpPOCTM BpalleHus - noTeHunomeTpom R mnu curHanom 0...10B
- «[MYCK» c npaBbIM BpallleHMeM - 3amblkaHueM S1, npu pa3oMKHYTOM S2.
- «[MYCK» c neBbIM BpalleHuem - 3aMmblkaHnem S2, npu 3aMkHyTOM S1.

- CkopocTb goBogakm (war), 5 'y, — Ha BpeMsi 3aMKHYTOro S4.



MpumepbI NporpaMmMHbIX kKoHdUurypauumn MYB1 1 NYB2

2.1.2 OctaHoB A]l c BbIOerom

[MpumeHseTcsa B pexume «ABTOMaT» Npu OTCYTCTBMM TpeboBaHUN K Bpe-
MEHW OCTaHOBa W NPOUCXOAUT 3a cyeT cun TpeHus B ALl u npMBOogHOIrO MexaHus-
Ma, 6e3 noTpebneHus anektpuyeckon aHepruun. MYB nogpepxusaeT Tpw anro-
putma « OCTAHOBA C BbIBEOM»:

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

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

- Kak dyHKUMO0 ans undpoBoro Bxoga, B napametpe 5-1*(2), 6e3 orpa-
HUYEHMS BPEMEHWN M CKOPOCTU, MpM aKTMBHOCTM LmdpoBoro Bxoda. Hanpumep:
pa3MblkaHnem S3, npy 3HaYeHun B napameTpe 5-12(2).

2.1.3 TouHbIN OCTaHOB C yaepXaHuem Bana A[]

MpumeHsieTca B pexxume «ABTOMAaT» A5 TOYHONO OCTAHOBA C yaepXaHu-
em Bana Al B 3agaHHon nosvuunun. Nocne nogaym KoMaHabl TOYHOrO OCTaHOBA,
3amefieHne OCyLecTBNAeTCsS MO BPEMEHHOW XapakTepuctuke nap. 3-42 4o va-
cToTbl B Nap.1-82. NMpn CHWXEHUN YacTOTbl, MeHbLLE YeM B nap.1-82, BbINOMHSA-
€TCHA TOYHbLI OCTaHOB C (PYHKUMEN SnNeKTpoMarHMTHOro yaepxaHust Bana A[.
C6poc yoepxxaHus Bana ocyllectengaetca nepesanyckom MYB no nutaHuto.

Tabnuua 2.3 — lNporpammMHasl KOHUrypaLmsa 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. MpegynpexgeHue
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

®yHKLUUM yNpaBneHus B pexnme «ABTOMaT»:
- «[TYCK>» - 3ambikaHvem S1, npu 3amkHyToM S5.
-«TOYHbIN OCTAHOB» ¢ ygepxaHnem Bara - pa3mblikaHuem S1 nndo S5.
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2.1.4 OctaHoB Al c TOpMOXEeHUemM

MpumeHseTcsa B pexunme «ABTomaT» Ans GbICTPOro oCTaHOBa MexaHu3ma no
TEXHOMNOrMyecknm TpeboBaHsM, a TaK Xe Mpu BbINONMHEHUN 3aLUMTHBLIX PYHKLMIA
no 6esonacHocTn obcnyxuearoLlero nepcoHana. llocne nogayn komaHabl TOYHO-
ro OCTaHoBa, WHBEPCHOro (MCXOOHOE COCTosiHME S5 - 3aMKHYTO), 3amefrieHue
OCYLLEeCTBNAETCA MO BPEMEHHOMW XapakTepucTuke nap. 3-42 4o 4acTtoTbl B nap.2-
04. MNpun CHWKEHMM YacTOThbl, MeHbLLE YeM B nap.2-04, BbINOSHAETCSA TOPMOXEHWE
NOCTOSIHHBLIM TOKOM, B TedeHue BpemeHn B nap.2-02.

Tabnuua 2.4 - NMporpaMmmHas KOH(uUrypaumsi TOpMOXKeHUsI NOCTOSIHHbIM TO-
KOM

Ne | Kop HanmeHoBaHue 3Hay MpumeyaHue
1 | 2-01 | Tok TopMOXeHUs (NocTosHHbIN), | 100 | OT HOMUHanNBLHOro Toka
%
2 | 2-02 | Bpems TOpMOXeHUS, C 5 Bpems npoTekaHus Toka
3 | 2-04 | YacToTa Havyana TOpMOXEHUS, 35 Ot 35Ty n HKe
M
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

DyHKLMKM ynpaBreHus B pexume «ABTomMaT»:
— «[MYCK/OCTAHOB» - 3amblkaHnem/pa3mblikaHnem S1,
- «TOPMOYXEHUWE» - pa3aMblkaHnemS5.
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2.1.5 KoppeKuusa npeaycTaHOBIMEHHbIX 3a4aHUA BbIXOOAHOMN
4YacToThbl

KoHdurypaumna npegHasHavyeHa Ons KOppeKuun npeaycTaHOBMEHHbIX 3agaHui
BbIXOOHOW 4acCTOTbl, CO CKansipHbIM MPUHUUMOM YNpaBreHust B pexume «ABTO-
mMaT». Koppekuusa ocyuiectBnsieTcs noteHunomeTpom JIMO B Anana3oHax CKopo-
cten: 20...30 'y n 45...55 'y ansa 6a3oBbIX 3Ha4YeHun: 25 n 50 'y, cooTBETCTBEH-
HO.

Ta6nuua 2.5 - NMporpaMmMHas KOHcurypaums Ana KOPPEKTUPOBKU NpegycTa-
HOBJIEHHbIX CKOPOCTEN

Ne Koa HanmeHoBaHue 3Hay MpumeyaHue

1 1-01 MpuHUKMN ynpaBneHus 0 CkansipHbIn

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

3 | 3-10[0] | MNMpepycTaHoBNEHHOE 3aa- 45,45 | ba3oBasi ckopocTb 1 -N=
Hue 0, % 25Ty

4 | 3-10[1] | NpenycTtaHoBNeHHoe 3aaa- 90,91 | basoas ckopocTb 2 - N =
Hue 1, % 50 Iy,

5 | 315 WcTouHuk 3agaHmsa 1 21 KoppekTop - noTeHuuo-

meTp JIMO

6 | 3-16 McToYHMK 3agaHunsa 2 0 He ncnonbesyetcs

7 | 4-14 BepxHuin npegen ckopocTu, 55 Makc. yactoTta
My

8 | 6-81 Macwtab HM3Koro 3agaHus, -5 [wana3oH noTeHuMomeTpa
My, Jno:

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

®yHKLUUM yNpaBneHus B pexnme «ABTOMaT»:

— «[MTYCK/OCTAHOB» - 3amblkaHnem/pasmblikaHuem S1,

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

— «[pepycTaHoBneHHoe 3agaHne 1» - S5 3amkHyT (50 '),

— «Koppekuusi» - oT cpegHero nonoxeHus pyykm noteHumometpa JIMO (N +- 5
).
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2.1.6 Mopctponka ckopoctu ALl no unucdpoBbLIM Bxoaam

KoHdpurypaums npegHasHayeHa Ans UCTaHLMOHHOW NOACTPOWKU 3a4aHNs CKO-

poctn Al no unpoBbLIM BXoAaM, C BEKTOPHbLIM NPUHLIMMOM YNPaBneHus B PEXu-
mMe «ABTomaTt». 3agaHne 6a30BOro 3HaYeHUst CKOPOCTM OCYLLIECTBNASETCS NOTEH-
umomeTtpom Ha JIMO.

Ta6nuua 2.6 - NMporpaMmmMHas KOHcurypaums ynpasrneHusi no unucgpoBbIM

BXxogam
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 OT10pm050 Ty
4 | 3-52 | Bpems 3ameaneHus, ¢ 5 O150lMy go 0
5 | 4-10 | HanpaBneHwe BpalleHuns 0 Mo yacoBow cTperke
6 | 511 dyHKLMA undpoBoro Bxoaa, kn. | 20 dukcauymsa 6a3oBoN CKOPO-
19 cTn
7 | 5-12 | dyHKuMA undpoBoro Bxoaa, kn. | 21 YBenunyeHme cKopocTu
27
8 | 5-13 | dyHKuMA undpoBoro Bxoaa, kn. | 22 CHwmXeHne ckopocTu
29
9 | 5-15 | ameHeHue ckopocTu 2, k.33 34 Pasron/3amegn. no 3-
51/52

MpumeyaHune - Ecnn yHKUUSA yBENNYEHUS/CHUKEHNS CKOPOCTM, aKTMBHa B
TedeHue, no 400 mc, 3agaHue nsmensietca Ha 0,1 %, a npu GonbLuem BpeMeHn B
COOTBETCTBMM C NapamMeTpamu rpynnbl 3-5%.

®DyHKUMKM ynpaBrieHrst B pexxume «ABTOMaT:
— «[TYCK/OCTAHOB» - 3amblkaHnem/pasmblikaHnem S1,
— «basoBasi ckopocTb» — 3afaHue noteHumomeTpom JIMO,

— «3aguKcMpoBaTh 3aJaHue» - 3amblkaHnem S2,

— «YBenu4eHne CKopocTu» - B Te4eHne 3aMKHyToro S3, npy 3aMKHYTOM S2,
— « CHMXEHMe CKOPOCTU» - B TEYEHNE 3aMKHYTOro S4, npu 3aMkHyTOM S2,
— «M3ameHeHne ckopocTu 2» - pasroH/3amenneHne no 3-51/52 3ambikaHMeM

S5.
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2.1.7 PaboTa Ha YeTbipex npeaycTaHOBJMIEHHbIX BbIXOAHbIX Ya-
cToTtax

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

Tabnuua 2.7 - NporpammHas KoHcurypaums ansa Yyetbipex ckopocten All

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 Ny,
10[2]
5 [315 NcTovHUK 3agaHus 1 0 He ucnonbayetcs
6 |3-16 NcToYHKMK 3agaHuns 2 0 He ucnonbayetcs
7 | 4-14 lMpenen yacToTbl MHBEPTOPA, 50 Makc. yactoTa nHsepTopa
My
8 | 512 DyHKUMSA LmdpoBoro Bxoda, k. | 17 MpeaycTaHOBNEHHbIN GUT
27 1

®DyHKLMKM ynpaBrieHnst B pexxume «ABToMaT:
— «[MYCK/OCTAHOB» - 3ambikaHnem/pasmbikaHunem S1;
— «PeBepc» — 3amblkaHnem S2, npy 3aMKHYTOM S1,
— «CkopocTtb 1» - (5 Ty no 3-11) - Ha Bpems 3aMKHYTOroS4.
— «CkopocTb 2» (10 'y) — npu pasomkHyThix S3, S4, S5,
— «CkopocTb 3» (25 ') - 3amblkaHuem S5, Nnpu 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  CTaHAApPTHbIM  KHOMOYHLIM ~ MOCTOM
«[Myck/CTon».

Tabnuua 2.8 - NporpammHas 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 LMdpoBOro Bxoaa 9 [MyCK MMNynbCHbIN

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 pexume «PyyHom»:

- 3agaHue ckopocTu - noteHumometpom JINO1.

B pexunme «ABTOMaT»:

- «[MTYCK» - KpaTKOBpEMEHHbIM 3aMblkaHnem S1, npu 3amKHyTOM S2;

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

- «OCTAHOBY» - kpaTKOBPEMEHHbIM pa3mblkaHueM S2, npu pa3oMKHYTOM S1.
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2.1.9 YnpaBneHue BbIXOAHOM YaCTOTOM NO pPeryimpoBO4YHOM
XapaKTepucTukKe Co CMeLLeHueM

KoHgurypauua npegHasHadeHa Ons ynpaBrieHUst BbIXOAHOW 4acTOTOW MO
aHaroroBoMy BXOAY MO PEryrnMpoBOYHON XapakKTEPUCTMKE C MOCTOSIHHBbIM CMe-
LLIEHWEM U1 CKamNsApPHbIM MPUHLMNOM ynpaBneHusi B pexnme «Astomat». lNpu cur-
Hane Ha aHanoroBom Bxoje, k.60, B gnanasoHe, ot 0 go 10 MA, BbIxoagHas ya-
ctoTta paBHa 0, a Al HaxoauTca B pexume oxugaHusa. [Npu yBennyeHUn curHa-
na, ot 10 MA go 20 MA BLIXogHas YacTtoTa fnnMHenHo Bo3pacTaeT, ot 0 go 50 u,
pucyHok 2.2[1]

YHpaBneHme pexnvamn npon3BoguTCA CTaHOapTHbIM  KHOMOYHLIM  MOCTOM
«Myck/CTtony.

Tabnuua 2.9 - NMporpammHas KoHcurypauus ynpasneHns Afl co cmeLLeHuem

Ne | Kopg HanmeHoBaHue 3Hau. MpumeyaHune
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 | MNpepgen 4YactoTbl UHBepTOPAa, 'y | 50 HomnHanbHag yacTtoTa
Al
8 | 5-10 | ®yHKumMsA uncposoro 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 Havana gBuxe-
HUS
11 | 6-24 | Macwrtab Hu13Koro 3aganus, 'y 0 MwHuManeHas YyactoTta
12 | 6-25 | Macwrtab Bbicokoro 3agaHus, 'y, | 50 MakcumanbHasa 4dacToTa

®PyHKUMM yNpaBrieHns B pexume «ABTOMaT»:

- «MYCK uMnynbCHbINY - KpaTKOBPEMEHHbBIM 3aMblkaHWeM S1, Npu 3aMKHYTOM
S2.

- 3agaHue CKOpOCTU - CUMrHanoM Ha aHanoroBom Bxoge, kn. 60.

- «OCTAHOB vMnynbCHbIN» - KpAaTKOBPEMEHHBIM pa3MblkaHueM S2, npu paso-
MKHyTOM S1.
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10
CwmellieHme , MA
PucyHok 2.2 - PerynupoBo4Hasi xapakTepucTmka co cMmelleHuem

2.1.10 YnpaBneHue BbIXOAHOW 4YaCTOTOM NO MHBEPCHOM Xa-
paKTepucTmuKe Co CMeLLeHuemM

KoHgurypauua npegHasHadeHa Ons  ynpaBrieHUst BbIXOAHOW 4YacTOTOW MO
aHanoroBoMy BX04y C MHBEPCHOW PerynmpoBOYHON XapakTePUCTUKOM CO CMeLle-
HMEM 1 CKanspHbIM NPVYHUMUMIOM yrpaBneHus B pexume «Astomarty. [pn curHane
Ha aHanoroBom Bxofe, k.60, ot 0 go 10 mMA, BbIxogHasa YactoTa pasHa 50 .
Mpu yBenuyeHun curHana, ot 10 MA go 20 MA, BbIxogHas 4actoTa NUHENHO

cHuxaeTcs, oT 50 'y go 0, pucyHok 2.2[2].
YHpaBneHme pexnvamm npon3BoanTCA CTaHOapPTHbIM KHOMOYHbIM MOCTOM
«Myck/CTtony.

Ta6nuua 2.10 - NMporpammHas KoHdUrypaums MHBEPCHOro ynpaBneHus
CO CMeLLeHNEM

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 Bpems pasroHa, ¢ 5 TexHonoruyeckoe

5 | 342 Bpems 3ameaneHus, c 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
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®yHKUMM yNpaBneHus B pexmme «ABTomaTty:

- «[MYCK uMnynbCHbINY - KpaTKOBPEMEHHbBIM 3aMblkaHneM S1, Npu 3aMKHYTOM
S2.

- 3agaHve cKopoCTU - CMrHanoM Ha aHanoroBom Bxoge, ki. 60.

- «OCTAHOB vMMynbCHbINY» - KPAaTKOBPEMEHHBIM pa3mblkaHuem S2, npu paso-
MKHyTOM S1.

2.1.11 YnpaBneHune CKOpOCTbIO C ABYHanpaBfieHHbIM Bpalle-

Huem A

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

MoxeT npuMeHATbCA ANs NpOonopLMOHANbHOr0 YrNpaBneHUs CKOPOCTbIO B
npsiMoM unu obpaTtHOM HanpasneHun BpalleHus ALl nNoagbLEMHO — TpaHCMNopT-
HbIX MEXaHU3MOB C MOMOLLIbIO aHaNoroBoro MxoncTuka (noteHunomeTp R).

Ta6nuua 2.11 - MporpaMmMHas KoH¢purypauma gByHanpaBrieHHOro ynpasrne-
HUA ckopocTbio ALl

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

®yHKUMM yNpaBneHWs B pexxmme «ABTOMaT»:

- «Myck/CTony - 3amMbikaHnemMm/pasmMmbikaHnem S1,

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

3apaHvne HanpaBneHusi BpalleHUs U CKOPOCTU - BHELIHUM MOTEHLMOMETPOM
R:

- curHany 5B Ha aHanoroBom Bxoge, k.53, cootBeTcTByeT ckopocTb Afl, paB-
Has 0,

- Npy yMeHbLleHun curHana, ot 5 B go 0 B — nnuHenHoe nameHeHne ckopocTu
AL, ot 0 oo 50 'y,

- Npu yBenuyeHumn curHana, ot 5 B go 10 B - nuHenHoe n3meHeHne CKopocTu
All, c BpawieHnem B obpaTtHom HanpasneHun, ot 0 go 50 M.

Mpu n3meHeHUN HanpaBreHUsi BpaLLeHNsi U3MEHSIETCA yKasaTenb Hanpasne-
Husa Ha XKKN.
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Mpumepbl NporpaMmHbIX koHdUurypauumn MYB1 1 NYB2

F, Tua
50

-50

PMCVHOK 2.3 - XapaKTepVICTVIKa AByHanpaBrieHHOro ynpaBsieHus CKOpoCTbHO

AL

2.1.12 YnpaBneHue pexumamm padotbl A[l no cyeTymkam B
NnnK

KoHdpurypaumss npumeHsieTcs Ansa ynpasneHuss pexumom pabotsl A no
nepeyHo pyHkumn B napametpe 13-52 MJIK. cTouHukom akTuBu3auum nobom
13 PyHKUMA 9BnseTca cocTosiHue «MIcTuHa» Komnapartopa npu AOCTUXEHUU 3a-
OaHHOTO KOMMYECTBA CYETHBIX MMMYIbCOB Ha LIMPOBOM 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 umncpposom Bxoge, kn.33. KonmMyecTtBO CYETHbLIX UM-
nynbcoB B nap. 13-12, ot mnHyc 9999 po + 9999, yactoton, go 100 M.

Ta6bnuua 2.12 - MporpammHasa KoHdurypauma pa6otbl ALl Mo cYeTHOMY

sxoay 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 | YcTtaBka 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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MpumepbI NporpaMmMHbIX kKoHdUurypauumn MYB1 1 NYB2

®PyHKUMM yNpaBrieHns B pexume « ABTOMAT»:

- «Myck/CTtony» - 3aMbikaHnem/pasmbikaHnem S1,

- 3agaHue ckopoctn Al - BHeLHMM noTeHumoMmeTpoM R nnm curHanom 0...10B Ha
kn. 53,

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

2.1.13 YnpaBneHune BbIXO4HOW YaCTOTOM NO UMMNYJIbCHOMY
Bxoay MNYB

MpumeHsieTca B pexnme «ABTOMaTt» ANA YrNpaBneHUs BbIXOOHOW 4acTOTOM
M4YB, nogadven curHana nepeMeHHon YacToTbl umMnynbcoB Ha k. 33 M4YB, ot
BHELLHEro NUCTOYHMKA.

Ta6nuua 2.13 - MporpammMmHas KOHUrypauus ynpasneHusi no UMnynbce-

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 | NcToyHuK 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/IaCLuTa6 HW3KOro 3agaHus, 0,2 MwuH. YyacToTa MHBepTOpa
L

®yHKUMM yNpaBneHus:

- «[Myck/CTon» - 3aMblikaHUem/pasmblkaHnem S1,

- 3agaHue ckopoctn A, ot 0,2 Ny oo 50 Ny — nogadver umnynbcoB +24Bc anu-
TeNbHOCTbIO UMNynbca/naysel, He MeHee 100 MKc, B AnanasoHe YacTtoT, oT 20 o
5000umn/c, Ha kn. 33 MNM4YB.
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MpumepbI NporpaMmHbIX koHdUurypauumn MYB1 n NYB2

2.1.14 YnpasneHue AJl c orpaHuyYyeHMeM BpaLlaloLEero MOMeH-
Ta Al

KoHdurypauusa npegHasHayeHa AN NosiydeHuss MeXaHW4YecKoW Xapak-
TepucTukn ALl ¢ orpaHnyeHvemM Bpallalowero MOMeHTa B nap. 4-16 B Asurarterb-
HOoM pexume. NpumeHseTcsa B NPMBOAHbLIX MEXAHN3MaXx: LUHEKOBbIX Y JIEHTOYHbIX
TPaHCMOPTEPOB, HAMOTOYHBIX MaLUVH, TATOBbIX NNebedoK, ponbraHrax v ap.

Tabnuua 2.14 - Kondmrypauumsa gna NYB ¢ orpaHnyeHnemM BpawjaroLero
momeHTa Al

Ne | Kop HanmeHoBaHue 3Hay MpumeyaHune

1 3-15 | UcTovHuk 3agaHus 1 21 MoteHunomeTp JIMO

2 | 3-16 | NcTo4uHuK 3agaHug 2 0 He ncnonbayeTtcs

3 |34 Bpems pasroHa, ¢ 5 HacTtpowika nyckoBoro To-
Ka

4 | 3-42 | Bpems 3amenneHus, c 10 HacTtpovika nepeHanps-
XeHust

5 | 4-10 | HanpaBneHue BpalleHus 0 Mo yacoBow cTpernke

6 | 4-14 | lNpegen 4acToOTbl UHBEPTO- 50 HomunHanbas yactota Al

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

8 | 5-10 | dyHKumMsa undpposoro Bxoga | 9 IMycK MMNynbCHbIN

9 | 511 | dyHKumMsa undpposoro Bxoga | 4 OcTaHOB MMNYIbCHBIN

10 | 5-40 | ®yHKUMS pene 10 MpegynpexaeHue

(DyHKLl,I/II/I ynpasleHna pexnve «ABTOMATY:

- «MYCK» - kpaTKOBpEMEHHbBIM 3aMblkaHNneM S1, Npu 3aMKHYTOM S2;

- BagaHue ckopocTu - noteHumomeTtpom JIMNO1;

- «OCTAHOBY» - kpaTKOBPEMEHHbIM pa3mblkaHueM S2, npu pa3oMKHYTOM S1.
- NPeaynpexaeHne 0 peXxmume orpaHnyeHuss MomeHTa ALl BktoyaeT pene.

1- ecTecTBeHHas xapaKTepuCTu1Ka,
2- CorpaHu4eHnem KpyTaLiero momeHta Al

PucyHok 2.4 - MexaHn4eckue xapakrepmuctukm ALl

20



MpumepbI NporpaMmMHbIX kKoHdUurypauumn MYB1 1 NYB2

2.1.15 PenenHbIn pexum ¢ ructepesmcom Ha 6ase MNJIK N4YB

KoHdourypaums npegHasHayeHa ans penenHoro pexxumMa paboTsl npMeoia B
pexume «ATomaty, Ha ckopocTax A: 0 1 50 Ny, ¢ BEKTOPHBIM NPUHLMNOM ynpasne-
HWA No curHany: 4 - 20 MA oT gaTtumka aaeneHus ¢ npegernom 10 ap.

Ta6nuua 2.15 - NMporpaMmMHas KOHcuUrypaums penemHoro pexmma

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

1 | 3-10[0] | MNpepycTaHoBNEHHOE 100 HomunHaneHasa ckopocTb
3aganve, %

2 | 315 McTouHUK 3apaHus 1 0 He ncnonbayeTtcs

3 [3-16 McTo4HMK 3aaHus 2 0 He ucnonbayetcs

4 | 317 McTovHmnK 3agaHns 3 0 He ucnonbayetcs

5 |34 Bpems pasroHa, ¢ 5 HacTpoiika nnaBHOCTM pasro-

6 | 342 Bpemsa 3ameaneHus, c 5 Ha/3ameqnneHus.

7 | 4-14 Mpenen yacToTbl VH- 50 HomunHaneHasa ckopocTb
BepTopa, 'y

8 | 6-22 MwuH. TOoK BXoga, MA 4 HwxHee 3Ha4YeHne wwkarnbi

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

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

11| 13-00 Pexum MNMJIK 1 IMJIK akTnuBeH

12 | 13-10[0] | OnepaHg koMmnapaTopa | 2 MCTOYHMK rncTepesunca
«0» — obpaTHas cBsI3b

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

14 | 13-11[0] | OnepaTtop Komnaparo- 2 bonbLle, Yem BepXxHUIA NOpPOr
pa «0»

15 | 13-11[1] | OnepaTtop Komnaparo- 0 MeHbLUEe, YEM HWKHUI nopor
pa «1»

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

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

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

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

20 | 13-52[0] | Oewnctaume MJIK «0» 24 «OctaHoB»

21 | 13-52[1] | Oewnctaue MJK «1» 22 «PaboTa»
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Mpumepbl NporpaMmHbIX koHdUurypauun MYB1 1 NYB2

®PyHKUMM ynpaBreHus:
- «Myck/CTton» - 3ambikaHMeM/pa3mMbikaHnem S1,
- 3anyck u pabota Al Ha yacTtoTe 50 'L 4O BEpXHEro nopora rucrepesunca,
paBHoro 6 6ap,
- aBTOMATUYECKMIA OCTAHOB, PEXNM OXMOAHUS HUXKHEro nopora ructepesu-
ca, paBHoro 5,5 6ap,
- aBTomMaTuyeckun 3anyck ALl npu OOCTMXEHUM HUXKHEro nopora rucrepe-
3uca, paBHoro 5,5 6ap,
- janee, No 3aMKHYTOMY Uukny, oT 5,56ap ao 6 6ap, Ha puc. 2.5.

fa rUa A
50 ——

/
/

/

/

0 < 2
5,5 6,0 P,0ap

PucyHok 2.5 - [lnarpamma penieHoro pexuma paborbl

2.1.16 lNporpammHbIN aBTOMAT Ha 6a3e MJIK NM4YB

KoHdurypaums npegHasHadeHa ans paboTtbl NpMBoAa C BEKTOPHbLIM MPUH-
LUMOM ynpaBreHusi B pexxume « ABTOMat» rno 3agaHHON BPpEMEHHON LMKIorpam-
me:

- NYCK C 3a0ep>Kown, 3 CekK,

- pasroH/3ameaneHuve, 3 cek,

- paboTta Ha 3agaHHown ckopocTu 60 % B TeveHue 5 c,

- paboTta Ha 3agaHHown ckopocth 30 % B Teuenne 10 c,

- paboTta: a) c NOBTOPSIOLLMMCS LUKIOM; 6) OAMH LUMKIT C OCTaHOBOM.
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MpumepbI NporpaMmMHbIX kKoHdUurypauumn MYB1 1 NYB2

Tabnuua 2.16 - NMporpammHas KoHdurypaums pabotsi Al no co6bitusam NMJK NMN4YB

Ne Koo HaumeHoBaHue 3Hau. MpumeyaHue
1 1-71 3apepkka 3anycka, cek 3 Ot komaHgp! Ha knemmy 18
2 | 3-10[0] MpenyctaHoBneHHble 3aaa- | 60 3HaueHnve B nap.3-03
3 | 3-10[1] HUA 30 cootetctByeT 100 %
ckopocT, %
4 | 315 McToyHuk 3agaHmsa 1 0 He ncnonbayeTtcs
5 | 3-16 McToyHuK 3agaHmsa 2 0 He ncnonbayeTtcs
6 | 317 McToyHuK 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 MK 30 Tanmayt 0
14 | 13-51[3] | Cobbitne3 MK 4 Pabota no 3agaHuto 1
15 | 13-51(4) | Cobbitnes MK 31 TarmayT 1
16 | 13-52[0] | OewncteuneO MNJK 10 MNpeaycraHoBneHHasa cko-
pocTtb 0
17 | 13-52[1] | Oevicteuel TNJIK 29 3anyck Tarmepa 0
18 | 13-52[2] | Oewicteme2 MNJIK 11 MpenycraHoBneHHasa cko-
pocTb 1
19 | 13-52[3] | Oewncteuned MNJK 30 3anyck Tarmepa 1
20 | 13-52[4] Hencteune4 MNJK 1 HeT gencreus - noBTOp
24 OcrtaHosB - cTon

®yHKUMM ynpaBneHns:
- «[Myck/Cton» - 3aMblikaHUem/pasmblkaHnem S1.
f,Tu,

nap. 3-03 =100 %

nap. 3-10(0) =60 % —————,

|
|
nap. 3-10(1)=30%"——/————— }'__

————

/
/¥~ nap. 13-52(4) = 1
nap. 13-52(4) = 24

|
\ Jnap.13-20(0)=509|<|‘ nap.13-20(1):wce|<;

>t

MnycK
BKJ1.

t, cex

PucyHok 2.6 — BpemeHHasa guarpamma pa6oTbi no anroputmy MNJK N4YB
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Mpumepbl NporpaMmHbIX koHdUurypauun MYB1 1 NYB2

2.17 Pab6ora NYB c nepeknoyeHMemM HabopoB napameTpoB
no uncppoBomy Bxoay

[MpumeHsieTca B NpvMBOAax C BO3MOXHOCTbIO MOOYEPEOHOro ynpaBreHusi
asyms ALl ot ogHoro M4YB, B pexume «ABTOMaTt», C pasfMyHbIMM NAcnoOPTHLIMU
OaHHBIMW U anropyTMamm paboTbl, 3anMcaHHbIMK B ABYX Habopax napameTpoB
MYB. OnepaTuBHbIi BbIGOop «HABOP 1» unu «HABOP 2» ocyuliecTBnsieTcss Ko-
MaHgon Ha umdposoM Bxoae, kn.27. B tabnuuax 2.1.17 n 2.1.18, B KayectBe
npumepa, npueeneHsl nporpammHble kKoHpurypaumum «HABOP 1» n «<HABOP 2»
ONa OBYX pasnuyHbIX anropuTMoB paboTel npuBoga. [MooyepegHoe nogkntoye-
Hue Al k Bbixogy NYB OT KOHTaKTOB perne.

Ta6nuua 2.17 - Kondurypaumsa «HABOP 1». UHBepcHOoe ynpaBneHue
YacToTom

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

2 | 0-11 NameHsiembin Habop 1 3anucb B «HABOP 1»

3 | 1-01 MpuvHUKMN ynpaeneHns 0 BonbT- YaCTOTHbLIN

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

5 | 317 McToYHMK 3agaHmnsa 3 0 He ncnonbayetcs

6 | 3-41 Bpemsa pasroHa, ¢ 5 TexHonornyeckoe

7 | 342 Bpemsa 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 UMMNYIbLCHbIN
19

11| 5-12 | ®yHkuma undposoro Bxogda, k. | 23 Bbibop Habopa, 6uTt 0
27

12 | 6-22 | Huskun TOK, Kn. 60, MA 4 Hayvano wkasnbl

13 | 6-24 Macwtab HM3koro 3agaHus, 'y | 50 MakcumanbsHasa CKopocTb

14 | 6-25 MacLuTab BbICOKOro 3agaHus, 0 MwHUManeHast CKOpOCTb
My
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MpumepbI NporpaMmMHbIX kKoHdUurypauumn MYB1 1 NYB2

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 cKopocTb
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

®yHKUUM yNpaBReHus:

- «[Myck» - KpaTKOBPEMEHHbIM 3aMblkaHMEMS1, Npy 3aMKHyTOM S2,

- «CTon» - KPaTKOBPEMEHHBLIM pa3MblkaHnemM S2, Npy pasoMkHyToM S1,

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

- paboTa ¢ koHurypaumen «HABOP 2» - 3amkHyTO€E cocTosiHMe S3.

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

2.18 Pab6Gota lNYB c aBTOMaTN4YeCKUM NepeknovyeHmem Habo-
poB napameTpoB

MNprmMeHsieTcst B NpMBOAAaX MEXAaHU3MOB, anroputM paboTbl KOTOPbIX CO-
OEPXNUT PEXUMbI NPAMOro xofa v oTkarta. MNpumepamm Takux MexaHn3mMoB Cry-
XaT LUHEeKOBble MallWHbI U MpOKaTHble CTaHbl. BennunHa Harpysku B pexume
npsiMoro xoaa orpaHudeHa yctaskon B «HABOP 1», npu npeBbiLLeHUN KOTOPOW
Npou3BOAUTCH aBTOMaTUYECKOE BKIOYEHME PEXMMA OTKaTa C MNOBbILLEHHbIM
3HaYeHNEM KpYTALEro MOMEHTa W MOoCMneayloLwumM OCTaHOBOM, NOCIE BbIAEPXKKU
Bpemenn TAUM 0, B «<HABOP 2».

25




Mpumepbl NporpaMmHbIX koHdUurypauun MYB1 1 NYB2

Ta6nuua 2.19 - kHABOP 1». lporpaMmmMHas koHcurypaumsa npssmoro xoga

AfL
Ne Kon HanmeHoBaHue 3Hau MpumeyaHue
1 0-10 AKTUBHbBI Habop 9 Bbi6op ot MNJIK
2 | 3- MpepycTaHoBneHHoe 3aa- 100 CkopocTb npsmoro 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 | AktmeHocTb MK 1 AKTMBEH
13 | 13- CobbiTne 0 MJIK 19 MpepynpexaeHve
51[0]
14 | 13- Hencteue 0 MJIK 3 MepekntoyeHmne «<HABOP 2»
52[0]
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Mpumepbl NporpaMmHbIX koHdurypauun MYB1 1 NYB2

Ta6nuua 2.20 —«<HABOP 2». MNporpammHas koHdurypauus otkata A}

Ne Kog HanmeHoBaHue 3Hauy MpumeyaHune
1 | 0-11 M3meHsieMbii Habop 2 3anvck B «HABOP 2»
2 | 3-10[0] | MpepycTaHoBNEHHOE 3aga- 50 CkopocTb oTkaTa, 25 'y
Hue, %
3 | 315 McTouyHnk 3agaHus 1 0 He ncnonbayetcs
4 | 3-16 McTouyHmK 3agaHus 2 0 He ncnonbayetcs
5 | 317 McToyHnk 3agaHus 3 0 He ncnonbayetcs
6 | 3-41 Bpems pasroHa, ¢ 1 Bpemsa peakuunn oTkata
7 | 4-14 Mpepen 4yacToTbl MHBEPTO- 50 Makc. ckopocTtb ALl
pa, 'y
8 | 4-16 OrpaHunyeHne momeHTa, % 120 | YcTtaBka orpaHnyeHus
Harpyskn A
9 | 5-10 dyHKumsa undpposoro Bxoda, | 9 IMycK MMNynbCHbIN
kn.18
10 | 5-11 dyHkumMa undgposoro Bxoaa, | 10 Pesepc
kn.19
11| 5-12 dyHKuMA undpposoro Bxoaa, | 6 OcTaHoB UMNYMbCHbLIN
kn.27
12 | 13- TAAM 0, ¢ 3 Bpems paboTbl oTKaTa
20[0]
13 | 13- Cob6bitne 1 MJK 18 KomaHga peBepca
51[1]
14 | 13- Cob6bitne 2 MK 30 WcnonbaoBanune TAAM 0
51[2]
15 | 13- Oewnctene 1 MNJK 29 3anyck TAM 0
52[1]
16 | 13- Jencteue 2 MJK 27 OcTaHoB BbIOErom
52[2]

®PyHKUMM ynpaBreHus:

- «MYCK» - kpaTKOBpEMEHHbIM 3aMblkaHnem S1, Npu 3aMKHYTOM S3,

- ABTOMaTnyeckoe nepeknoyeHme pexmMoB pabotel ALl - nNpy NOCTOSIHHO 3a-
MKHyTOM S2,

- «OCTAHOB 3KCTPEHHbI/» unn «CEPOC MJIK» - kpaTKoBPEMEHHBIM pasmbi-
KaHnem S3, npu pa3omkHyTom S1.

27




Mpumepbl NporpaMmHbIX koHdUurypauun MYB1 1 NYB2

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

3aMKHYThIN KOHTYp npouecca, nap. 1-00(3), npumeHsaeTca ana nogaepxa-
HWS 3a[1aHHOrO 3Ha4YeHWUsl TEXHOMOrMYeCcKoro napameTpa, Tekyliee 3Ha4YeHue Ko-
TOPOro OJHO3HAYHO CBSI3aHO CO CKOPOCTbIO BpalleHus ALl npuMBOAHOrO Mexa-
Hu3ma. [pu 3ToM, MOXeT NpUMeHATbCS  ckansapHbiin, nap 1-01(0), unn BekTop-
HblA, nap.1-01(1), npuHumMn ynpasneHus. [logaepxaHue 3HayeHWs napameTpa
Ha ypoBHe ycTaBku ocyuwlecTtenseT [ — perynatopom. Mo curHany obpartHon
CBSA3M, MOCTynNMBLUErO OT OObeKTa ynpaBfeHWst Ha aHaroroBble/VMMYIbCHbIN
BXOAbl, NMB0 no MHTepdencyRS-485.B kayecTBe TEXHOMNOIMYECKOro napameTpa
MOTyT MCMONb30BaTLCH: TemnepaTypa, AaBleHne, pacxod, CKOpPOCTb 1 napameT-
pbl Harpy3ku ALl, n ap., 3Ha4eHUs1 KOTOpbIX Npeobpa3oBaHbl BHELLIHUMWU U3MeEPU-
TenbHbIMK NpeobpasoBatensMn  uandeckmx BenuunH B curdan: 0...10B vnu
0/4...20 mA.

MporpaMMHO-BbIOMpPaeMble UCTOYHUKWN YCTaBKU:

- B pexume «Py4dHoi» - noteHuuomeTp JINMO1, nnbo KHoMkm /
NNo2 npu 1-05(2),
- B pexume «ABTOMaT» - noteHumomeTp JIMO1, aHanoroBble/MMMyrbCHLIA BXOAbI,
npenycTaHoBNeHHble 3agaHusa nnbo no RS-485.

2.2.1 Metoguka HacTtpouku MU — perynatopa npu pa6ote N4YB
C 3aMKHYTbIM KOHTYPOM npouecca

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

- MnaBHo yBenuunBanTe 3HayeHue 7-33 0O NOSBMEHUs aBToKonebaHuin.

- CHu3bTe 3HaveHue B nap.7-33 Ha 40% v 3adukcupymTe.

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

- CHmxalTe 3HavyeHue B nap.7-34 4o nosiBfieHus konebaHui nnm oveHb 60nbLLIOo-
ro nepeperynmpoBaHusi.

- YBenu4ybTe 3HaveHue B nap.7-34, Ha 15% un 6onee, ¢ warom 5%, goberitecb
cTabunbHoCTU U 3admKCUpymnTe.

2.2.2 MoppepxaHue 3agaHHOro AaBneHMA B TpybonpoBoae

KoHdhurypauua npegHasHadeHa gnga nogaepxaHna sagaHHoro gasnerus N
— perynaTopom Co CKansipHbIM NMPUHLUMOM yrpaBrieHus ckopocTbio ALl HacocHowm
yCcTaHoBKW. [laBneHne nogaepxmBaeTcs Ha ypoBHe 3agaHui (ycTaBok):2 6ap
(HouHOW) 1 4 Gap (aHeBHON) pexxum. CurHan OC, 4...20 MA, ot N[ ¢ aAnanasoHom
namepeHusi, ot 0 go 10 6ap. Anroputm noaaepaHust AaBreHUs BbINOMHAETCS C
9KOHOMUEN ANEKTPO3HEPrMM NnoTpebneHns, bnarogaps BKAOYEHHOW (DYHKL MM
OAS.
Mpn noTepe nuTaHUA 1 NOBTOPHOM BkNtoveHumn NMYB Bo3obHoBNseT paboTy B pe-
XMME [0 OTKIMHOYEHVS.
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Tabnuua 2.22 — NporpammHas KoHdurypauusa ans nogaepxaHusa naBneHus

Ne Kopg HanmeHoBaHue 3Hau MpumeyaHune

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

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

3 [1-01 MpuvHUKMN ynpaeneHns 0 CkansipHblii

4 |1-03 XapakTep KpyTsLero mMo- 2 AQOD BknoveHa
MeHTa

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

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

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

8 |315 WcTodHnk 3agaHms 1 0 He ncnonbgyetcs

9 | 316 McTodHuK 3agaHus 2 0 He ncnonbgyetcs

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

11 | 342 Bpems 3ameaneHus, ¢ 8 HacTponka ot rugpoyaapa

12 | 412 HwxHWIA Nnpegen ckopocTy, 20 PekomeHaoyemast MUH. cko-
My poCTb

13 | 4-14 BepxHuin npegen ckopocty, | 50 HomuHanbHasa ckopocTb
My

14 | 6-22 Hu3kun Tok Bxoga, kn. 60, 4 HwxkHee 3HayeHve LwKanbl
MA

15 | 6-25 Macwwtab BbICOK.3a4aHUs, 10 BepxHui npepen N4
Oap

16 | 6-82 MacLuTab BbiCOK.3aaaHus 8 BepxHee 3Ha4eHWe NOTEH-
JINO, 6ap uMomeTpa

17 | 6-91 DyHKUMSA aHanor.BbIX0Aa, 12 CuvrHan obpaTHow cBSA3u
Kn. 42

18 | 6-93 MwuH. macwiTab Bbixoda K. 50 YcTpaHeHne cMeLleHns Bbl-
42 xoaa

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

20 | 7-20 WNctounnk OC ansa MN-per. 2 Kn. 60.

21 | 7-33 Mponopu. KoadhdpuLneHT 1 HacTtpoika oT nepeperynupo-
MA-per. BaHuSA

22 | 7-34 WHTerpanecH. KoaduuneHt | 8
MAN-per.

23 | 14-41 MuH. HamarHnymBaxve, % 50 AOJ
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®PyHKUMM ynpaBreHus:

B pexume otnagku «Py4Hom».

- «3agaHue» (yctaBka) - noTeHumomeTpom Ha JINO1, ot 0 oo 8 6ap;

B pexume «ATomar».

- «3ajaHue» (ycTaBka) - npeyCcTaHOBMEHHbIMKU 3aaaHnsmn B nap. 3-10[0], 3-
10[1],

- BblBOp «ycTaBka 1», «ycTaBka 2» - pa3MblkaHneM/3aMblkaHeM S5, COOTBETCTBEHHO,
- «[Myck/CTon» - 3aMblkaHuem/pasmbikaHnem 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 BO3AyXoBoAe BeHTUNATopa

AbIMococa

KoHdpurypauums, B Tabnuue 2.2.2, npegHasHavyeHa ons obecneveHms 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 JaBMEeHUs B HANOPHOM, UMK pa3pexeHust BO BCacblBaloLLEM
BO34yx0BoAe, ANns nNpogyBa kamMepbl cropaHus. [JaBneHve/paspexeHve nogaep-
xnBaetcs [N — perynsitopom 1 ckansipHbIM NPUHLMNOM YNpaBrieHNsi CKOPOCTLHO
ALl Ha ypoBHe 3agaHui (yctaBok): 0,0001 MMa (ymepeHnHbiin) n 0,00025 Mla
(MHTEeHCKBHBIN) pexuM npoayBa kamepbl cropaHus. CurHan OC, 4...20 MA, ot
npeobpasoeartens gasneHus MO100-0U nnn paspexenns MA100-0B, ¢ anana-
30HOM wu3mepeHus, ot 0 go |0,0004|MMa. Anroputm noggepxaHus gasere-
HUs/paspexXeHns BbIMONHAETCA C  MakCumasribHO- BO3MOXHOW 3KOHOMMUEN 3riek-
TPO3Hepruu noTpebnexus, Gnarogaps BktoYeHHOW yHKUmMn OAD.

[nsa vcknoyeHnsa oTtkasa ynpasneHus MNMYB npu reHepaTopHoM pexume AL, ¢
kogom AL7, npumeHsieTca pe3ancTtopHoe Uinn TOpMOXeHUe nepemMeHHbIM TOKOM.

Tabnuua 2.23 - lNMporpammHas KOHdUrypauuva ana nogaepxaHus aasneHusi

IpaspsxkeHus

Ne Koa HavmeHoBaHue 3Hay NMpumeyaHune

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

2 101 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 | PeauctopHoe nnm nepemeH-
2 HbIM TOKOM

6 | 2-11* Peauctop 6annacTtHbIi, 3Hay | [Mpn pe3ancTopHOM TOPMOXe-

PBx, Om HUK
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OKoH4YaHue Tabnuubl 2.23

Ne Kopg HanmeHoBaHue 3Hau MpumeyaHue

7 | 2-17 KoHTpornb nepeHanpsixe- 2 AnropuT™m raweHnsa nepeHa-
HWS NpsKeHNs

8 | 3-03 MakcumanbHoe 3agaHue, 250 | BepxHee 3Ha4eHWe 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 | Ycraeka 2. Pn2 =250 Na (uH-
1,% TEHCUBHbIN)

11 | 3-15 WcTouHunk 3agaHms 1 0 He ncnonb3ayeTtcs

12 | 3-16 WcTouHnk 3agaHms 2 0 He ncnonb3ayeTtcs

13 | 3-41 Bpems pasroHa, cek 10 | HactpoWika OT nycKoBOro Toka

14 | 3-42 Bpems 3amegneHus, c 10 | Hactpoiika oT nepeHanpsbkeHus

15 | 412 HwxHWMIA Nnpegen ckopocTy, 15 | PekomeHayemasi MUH. CKOPOCTb
r

16 | 4-14 BepxHuin npegen ckopo- 50 | HomuHanbHas ckopocTb
cm, 'y,

17 | 512 DYHKUMA LLMPOBOro BXO- 2 OctaHoB BbliGeromMm, MHBEPCHbIN
na, kn.27

18 | 6-22 Hu3kun Tok Bxoga, kn. 60, 4 HwkHee 3HaveHne LwiKanbl
MA

19 | 6-25 MacwwTab BbICOK. 3aaa- |400| | BepxHun npegen MM,
Hus, MNa

20 | 6-82 MacLTab BbICOK. 3aaa- 250 | BepxHee 3Ha4yeHMe NOTEHLNO-
Hua JINO, Ma MeTpa

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

22 | 6-93 MwuH. macliTab Bbixoda K. 50 YcTpaHeHue cMeLLleHns Bbixoaa
42

23 | 6-94 Makc. macwTab Bbixoaa 90 KoHTponb aaerne-
Kn. 42 HUs/paspeXxeHmns

24 | 7-20 Uctounnk OC gna MA-per. | 2 AHanorosbIli Bxog, kn. 60.

25 | 7-33 Mponopu. koadpuumeHt | 1 HacTtponka oT nepeperynmpo-
MAN-per. BaHUA.

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

27 | 14-41 MuH. HamarHnymBaHve, % | 50 AO3
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MpumeyaHue: - nap. 2-11* - s3HayeHune, OM, BBOAUTCA NPU NPUMEHEHUU pe-
3UCTOPHOIO TOPMOXKEHUS.

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

®PyHKUMM ynpaBreHus:

B pexume otnagku «Py4Hom».

- «3agaHue» - noteHumomeTpom Ha JIIMO1, ot 0 go 250 lMa;

B pabouyem pexrme «ABTOMAaT».

- «3ajaHne» - NpeaycTaHoBNeHHbIMM 3agaHuamu B nap. 3-10[0], 3-10[1],

- BbIbOp «ycTaBka 1», «ycTaBKka 2» - 3aMmblkaHueM/pasmbikaHnem S5,
«Myck/CTtony - 3aMblkaHnem/pasmbikaHnem S1,

«OCTAHOB BbIBETOM» MHBEpCHbI — pa3MblikaHnem S3 (MCXOOHOE COCTOsI-
HUe — 3aMKHYTOe)

- «lWAI» - paboTa Ha He3aBMCMMOW (PUKCUPOBaHHOM YacToTe no 3-11 B Te4yeHne
3aMKHYTOroS4,

- «KoHTponb un3MepsieMoro napameTpa» - npubopom, 0...20 MA, Ha Kkn. 42. unu
B nap. 16-52.

2.2.4 MoppepxaHne 3agaHHON TeMnepaTypbl

KoHdurypauusa npegHasHayvyeHa Ansa nogaepXaHusa 3agaHHoOW Temnepa-
Typbl BO34yXa Ha BbIXOAE YCTAHOBKW MPUTOYHON BEHTUNSAUMU, C XKUOKOCTHBIMU
TennoobMeHHVKaMn TUNa: «HarpeBaTenb» Unn «oxnagutenby». MNpu ncnons3osa-
HUM TennoobMeHHUKa, TUNa «HarpeBaTenby, NpuMeHseTcs HacTporika N — per.
B nap. 7-30(0) Tmna «HopManbHas». Ecnn curHan OC npesblwaeT ycTaBky TeM-
nepaTypbl, Torga ckopocTb BpalleHuss Al BeHTUNaTopa ymeHbluaeTcs. [pu mc-
nonb30BaHMM TennoobMeHHMKa «OXnaauTenby», NpumMeHseTca HacTpowka NN —
per. B nap. 7-30(1) Tuna «uHBepcHasa». Ecnn curian OC npeBbllWaeT ycTaBKy
TemnepaTypbl, TOrada CKOpocTb BpaleHusa Al BeHTuUnaTopa yBenninBaeTcs.

Curnan OC, oT gatuvMka TemnepaTtypbl CO BCTPOEHHbIM HOPMUPYIOLLMM
npeobpasoatenem OTC-U, (4 — 20 mA) B ananasoHe namepeHusi, oT MmHyc 50
po nntoc 150 °C, nogaetca Ha kn.60. AnropuTMm nogaep)xaHusi TemnepaTypbl
BbIMOSTHAETCS C  3KOHOMMWEW 3MeKTPo3Heprum notpebneHus, Onarogaps BKMo-
YeHHo pyHkumMm OAD. MNpn noTepe NUTaHUSA U MOBTOPHOM BKtoYeHun MNYB Bo3-
06HOBMAET paboTy B peXMMe 00 OTKITHOYEHWS.
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Tabnuua 2.24 - NMporpammHas KOHUrypauus ansa nogaepxaHvs Temneparypsbl

Ne | Kopg HanmeHoBaHue 3Hauy MpumeyaHune

1 0-04 | Pexxnm npun BKNHOYEHUN NUTaHUSA 0 Pexnm go oTkntove-
HYS

2 | 1-00 | Pexnm KoHdUrypmpoBaHus 3 3aMKHYTLIN KOHTYpP
MA-per.

3 | 1-03 | XapakTep KpyTswero MoMeHTa 3 AOD BknoveHa

4 | 1-60 | KomneHcauus Harpy3ku, % 50...70 | Ha H13kon ckopocTH

5 | 2-17 | KoHTponb nepeHanpsixeHns 2 AnropuTt™m rawieHmsa
nepeHanpsxeHus

6 | 3-02 | MuH1manbHoe 3agaHue, °C -10 MwuH. TemnepaTypa

7 | 3-03 | MakcumanbHoe 3agaHue, °C +50 Makc. TemnepaTypa

8 | 3- MpepycTtaHoBneHHoe 3agaHue 0, % +20 YctaBka 1, tn1 = +10°C

10[0]
9 | 3 MpepnycraHoBneHHoe 3aaaHue 1, % +40 | YcraBka 2, tn2 = +20°C
10[1]

10 | 3-15 | UcTtoyHuk 3agaHms 1 0 He vcnonbayetcs

11 | 3-16 | WcTouHuK 3apaHuns 2 0 He ucnonbayetcs

12 | 4-12 | HwkHun npegen yactotel, My 20 MuH. ckopocTb

13 | 4-14 | BepxHuin npepen vyacToTsl, 'y 50 MakcumanbHas cko-
poCTb

14 | 6-22 | MuH. Tok Bxoaa, k. 60, MA 4 HwkHee 3HaveHue cur-
Hana

15 | 6-24 | MacwTtab Hu3koro 3agaHus, °C -50 HwxHuin npegen pat-
yumka, toH

16 | 6-25 | MacwTab Bbicokoro 3agaHus, °C +150 | BepxHui npegen pat-
yuka, toB

17 | 6-81 | MacwTtab noteHunomeTpa JMO, °C -10 HwxkHee 3HayeHne
LUKanbl

18 | 6-82 | MacwTab noteHunomeTtpa JMO, °C +50 BepxHee 3HadeHne
LUKanbl

19 | 7-20 | UctouHuk OC TMN-per. 2 Bxop 2, kn. 60

20 | 7-30 | XapakTepucTvka ynpaBneHus 0 «HopmanbHas»

MA-per. wm 1 | «MHBepcHas»
21 | 7-33 | MNponopu. koadhgpumumeHT MNAN-per. 1 HacTtponkaot
22 | 7-34 | WNHTerpanbH. koadduumeHT MNn- 8 nepeperynmposaHus

per.

PyHKUMM ynpaBreHus:
B pexume otnagku «Py4Hom».
- «3agaHue» (yctaBka)- noTeHuynomeTpom Ha JINO1, ot - 10 po + 50 °C.
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B pabouem pexnme «ABTOMAT».

- «3agaHne» (ycTaBka)- npeayCcTaHOBIEHHbIMU 3agannsimm B nap. 3-10[0], 3-
10[1].

- Bbibop «ycTaBka 1», «ycTaBka 2» - pas3MblkaHMeM/3aMblkaHnem S5, cooTBeT-
CTBEHHO,

- «[Myck/CTon» - 3aMblkaHuem/pasmblkaHnem S1.

2.2.5 NopaepxxaHme pasHOCTU AaBfieHUU BxoAa/BbixoA

Hacoca (cyxuBamwluen amadparmbl)

KoHdurypauusa npegHasHayeHa Ans nogaep)kaHus 3agaHHOW pasHOCTU
OaBreHnin Ha BXxo4e/BbIXo4e HAaCOCHOW YCTaHOBKM UIK CYXMBatoLLEn auadparme
C BEKTOPHbIM MPUHLMIMOM YynpaBrieHnsa ckopocTbio ALl Hacoca. V3mepeHue pae-
NeHns1 Ha Bxofde Hacoca (guadparmbl) - gaTynMkom gaeneHust 1 ¢ npegenom, Oo
16 6ap, 4 - 20 MA Ha kn. 53. MIamepeHne aaBneHus Ha Bbixoe Hacoca (anadpar-
Mbl) - AaTyMK AaBneHus 2 ¢ npegenom, oo 16 6ap, 4 - 20 mMA Ha kn. 60.DIP-
nepekntoyatens S200 , pa3psag 4 nepekntounte B «ON» - pexum «TOK» Ans Ki.
53. AnropuTm nogaepkaHusi pasHOCTM AaBMEHUIN BbINOMHAETCA C  9KOHOMUEN
3ANEeKTpo3Heprum notpebnexHnsi, Gnarogaps BkAoYeHHoW oyHKLmm OAD.

Tabnuua 2.25 - MNporpammMHas KoHtUrypauus ons nogaepaHus pasHoCTU AaBneHust

Ne | Kop HanmeHoBaHue 3H MpumeyaHue
ay
1 1-00 | Pexnm KoHGUrypmpoBaHus 3 3aMkHyTbIN KOoHTYp [U-per.
2 | 1-03 | Xapakrep KpyTdLero MOMeHTa 3 AODJD Bknr4yeHa
3 | 3-03 | Makc. 3agaHue, 6ap 10 | BepxHee 3HayeHue 3agaHus
4 | 3- MpenycraHoBneHHoe 3agaHve, % | 10 | PasHocTe AasneHus, 1 6ap
10[0]
5 | 3-15 | UcTouHuk 3apaHua 1 1 AHanoroBbIli Bxof, k. 53
6 | 3-16 | NcTouHWK 3agaHus 2 0 He vcnonbsyetcs
7 | 4-14 | MNpepen vacToTbl uHBepTopa, 'y, | 50 | HomuHanbHas ckopocTtb ALl
8 | 6-12 | MuH. TOoK BXOaa, MA 4 MuwH. curHan Bxoga 1, kn. 53
9 | 6-15 | Macwrtab Bbicok. 3agaHus, 6ap 16 | BepxHuii npegen patyuka 1
10 | 6-19 | Pexwum Bxoaa, knemma 53 1 Tok
11 | 6-22 | MwuH. Tok BXxoaa, MA 4 MwuH. curHan Bxoga 2, kn. 60
12 | 6-25 | Macwutab BbICOK. 3afaHus, 6ap 16 | BepxHuii npegen gatyuka 2
13 | 6-82 | MacwTab Bbicok. 3agaHua JIMO, | 10 | BepxHee 3Ha4YeHMe NOTEH-
6ap uuomeTpa
14 | 7-20 | UctouHuk OC ansa MNU-per. 2 AHanorosbIn Bxog 2, k. 60
15 | 7-33 | lNponopu,. koacpduumeHT MN-per. | 1 Hactporika ot
16 | 7-34 | WHTerpanbH. koadduumeHT MNMA- | 8 nepeperynnupoBaHus
per.
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®PyHKUMM ynpaBreHus:

B pexume otnagku «Py4Hom».

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

B pabouem pexvme «ABTOMAT».

- «3afaHve» (ycTaBKa pasHOCTU AaBrneHu) - npeyCcTaHOBIEHHbIM 3adaHneM B
nap. 3-10[0].

- «[Myck/CTton» - 3aMblkaHUem/pasMbikaHnem S1.

* 4...20 MA

Jarumnk Jarumnk
pasnenus 1 ﬂ naBneHus 2
/ NSk Hacoc &=y |/

PucyHok 2.7 - CTpyKTypHas cxema yCTaHOBKU

2.2.6 Ctabnnusauma ckopoctu BpaweHua AL no cwur-
Hany aHkoaepa

KoHdurypauma npegHasHayveHa ans ctabunusauum ckopoctu AL unuv Bana
nobon CTyneHn KUHEMaTUYECKOW CXeMbl MPUBOAHOrO MeXaHu3Ma CO CKansipHbIM
npuHUMnom ynpaeneHuns MNYB. Ecnn mexay Al n KOHTpoONUpPyeMbIM Banom KMHema-
TUYECKOM CXEMbl MEXaHU3Ma UMEIOTCS CTYMEHM C MpocKanb3biBaHuem, 1o [ — pe-
rynatop 6ygeT noaaepxuBaTb 3aaHHY0 CKOPOCTb BpaLLEeHUsi TOW CTyneHw, C Ba-
IOM KOTOPOW COuYneHeH aHkogdep. B mpumepe vcnonb3oBaHbl: Al (CKOpOCTb Npw
HOMWHANbHOM MOMEHTE Harpy3ky 925 06/MMH) W COYNEHEHHbI C BaroM WHKpe-
MEHTHbIV 3HKOZEp, C nepeaaToyHbiM YncnoM200 nmn/ob, BbIXOL KOTOPOro MOOKIH-
YeH K kn. 33.
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Tabnuua 2.26 - NMporpammHas KoHdUrypauus ans crabunusaumm cKkopocTu
BpalleHus

Ne | Kog HaunmeHoBaHune 3Hauy MpumeyaHue
1 0-32 | Makc. 3Ha4yeHune Ha YKKU 925 MHOukaums TekyLemn cko-
pocTu
2 | 1-00 | Pexum koHGUrypmpoBaHus 3 3amMkHyTbIV KOHTYP MA-per.
3 | 1-01 | MNpuHumMn ynpaBneHus 0 CkansipHbin
4 | 3-03 | Makc. 3agaHue, 06/MuH 925 HomuH. ckopocTtb AL,
100%
5 |3 MpenyctaHosn. 3agaHue 0, % | 32,43 | Ycraeka 1 (300 06/MuH)
10[0]
6 | 3- MpenyctaHosn. 3agaHue 1, % | 54,05 | YcraBeka 2 (500 06/MuH)
10[1]
7 | 3-15 | UctouHuk 3agaHus 1 0 He ucnonbayetcs
8 | 3-16 | NcTo4HWK 3agaHus 2 0 He vcnonbsyetcs
9 | 4-14 | lNpepgen 4acToTbl MHBepTOpa, 'y | 50 Makc. yactota uHeepTopa
10 | 5-13 | DyHKUMA LMPOBOro BXOAa, 16 Bbibop 3agaHus, 6ut 0
Kn.29
11 | 5-15 | ®yHKUMA LMpoBOro BXxoaa, 32 MMnynbCHbIN BXOA
kn.33
12 | 5-56 | Makc. yacTtoTta Bxoga, kn.33, 'y | 3083 | Makc. YactoTa OT aHKoaepa
13 | 5-57 | MacwTab MuH. CKOpOoCTH, 12 MwuH. ckopoctb ALl
06/mMuH
14 | 5-58 | MacwTab makc. CKopocTH, 925 Makc. ckopoctb Al
06/MuH
15 | 6-82 | MacwwTab BbICOK. 3agaHus 925 BepxHee 3Ha4eHue no-
JINO, o6\MmuH TEeHUMoMeTpa
16 | 7-20 | UctouHuk OC ana MA-per. 8 VIMnynbCHbIV BXOA, KnemMmMa
33
17 | 7-33 | MNponopuy,. koadpdomumeHT MNA-per. | 2 HacTtponku ot
18 | 7-34 | WHTerpanbH. koadpumumeHt MA- | 5 nepeperynmposaHus
per.

®YHKUMW yNpaBreHws.

B pexume otnagku «Py4Hom»:
- «3apaHue» (yctaBska) — noteHuuomeTpom Ha JIMO1, ot 0 Ao 925 06/MuH.
B pabouem pexume « ABTOMaT»:
- «3agaHue» (yctaBka) — npegycraHoBneHHbIMU 3agaHnamm 300 n 500 o6/MuH, B
nap. 3-10.
- «[yck/Ctony - 3aMblkaHem/pasmbikaHiem S1,
- Beibop «ycTtaBka 1», «ycTaBka 2» - pasmblkaHuem/3amblkaHnem S4, cooTBeT-
CTBEHHO.
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2.3 Cucrembl rpynnoBoro ynpaeneHus c N4YB (Master-Slave)

2.31 CMprOHusagMﬂ ckopocty aAByx Al B cucrteme
«ANEKTPUHECKUU BAII»

KoHopurypaumsa npegHasHadeHa Ansi CUHXPOHHOIO yrpaBfeHuUst CKOPOCTbIO
BpalleHna seayuwiero All1 u Begomoro A12s cucteme «NTEKTPUYECKUIA BAT».
MpuBogHble mexaHuambl ¢ A1 n Al2, ocHalleHHble 3Hkogepamu N31 n N32,
ynpasnstoTcsa [MYBNe1 1 MYBNe2 B pexxume «ABTomat». 3afaHue (ycTaBKka) CKOpo-
ctn Al1 ocyuwectBnseTca curHanom Ha adanorosoMm exoge MYBNe1 n nogaepxu-
Baetcsi ero M — per. no curHany OC ot N31. CurHan Tekylien ckopoctv ALL1 Bbl-
[JaeTcsa Ha aHanoroBoM Bbixoae, k. 42 MYBNe1 n saBnsieTca 3agaHMeM (YCTaBKOW)
ona NMYBNe2 Ha ero aHanorosom Bxofe, k. 60. MNogaepxaHune ckopoctn A2 Ha
ypoBHe 3agaHus ocywecTsnsieT M — per NYBNe2 no curHany N32. HomuHanbHas
ckopocTb A1, All2, NH = 1470 o6/muH). NepenatovHoe uncno aHkogepos, K = 200
nmn/o6.

Tabnuua 2.27 - MporpammHas koHcpurypauma ana NMYB Ne1

Ne | Kopg HanmeHoBaHue 3Hau MpumeyaHue

1 | 0-32 | Makc. 3Ha4eHune Ha XKKU 1470 | Tekywas ckopoctb A1

2 | 1-00 | Pexxum koHGUrypupoBaHus 3 3aMkHyTbIN KOHTYp MA-per.
3 | 1-01 | MNpwvHUMN ynpaBneHus 0 CkansipHbin

4 | 3-15 | WcTtoyHuk 3apgaHmusa 1 21 MoteHumowmeTp JIMO

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

6 | 3-40 | /ameHeHuMe 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. yacToTa Bxoaa, I'u 4900 | Makc. yacTtoTa aHKogepa
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 macwtaby
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 MA-per. | 4 nepeperynnuposaHns
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Tabnuua 2.28 - NMporpammHas koHdurypaumsa ans NYB Ne2

Ne | Kog | HanmeHoBaHne 3Hay | MNpymeydaHune

1 0-32 | Makc. 3Ha4eHne Ha XK 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 | lNpepen 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 | MacwTtab MuH. 3agaHus, 'y, 0,2 MwuH. ckopoctb Al

12 | 6-22 | MUHUManbHbIN TOK, MA 4 MwuH. curHan

13 | 7-20 | Uctounumk OC ans MA-per. 8 ViMnynbcHbIV BXOA, K. 33
14 | 7-33 | Mponopu. koadcounumeHT MNA-per. 2 HacTtponku ot

15 | 7-34 | WHTterpaneH. koadpdomumeHT MA-per. | 2 nepeperynmpoBaHus

MpumeyaHue - Knoun ans ogHOMMEHHbIX BXOJOB UMET 0603HaYeHus:
M4YBNe1 - $1.1...85.1 u MNYBNe2 - $1.2...S5.2, cooTBEeTCTBEHHO.

OyHKkumm ynpaeneHusa NYB1 n MNYB2 B pexume «ABTOMaT»:

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

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

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

2.3.2 NoaunHeHHOEe ynpaBlieHUWe NpuMBOoAaMM NMEepPeMOTOYHOro
MexaHu3Ma CO cTabunusaumen HaTAXKEeHUA maTepuana

KoHdurypaums npuMeHsieTcst B NepeMOTOYHbIX CTaHKax NpsiMoro AencTBus,
T.€. C HEMOCPEACTBEHHOM NEPEMOTKON MOSIOTHA MaTtepuana, C  pyrioHa Ha PYroH,
0e3 MPOMEXYTOYHbIX 3BEHBEB KMHEMATUYECKOM CXEMbl. Y3esn CINexeHus 3a napa-
MeTpamu NePEMOTKM COOEPXMT ABa AaTyuMka: AaTuuk 2 JMHENHOW CKOPOCTU ABU-
XeHusi (NepemoTKM) MaTepuarna, NoAKMoYEHHbIA Ha UMMYIbLCHBIN BXoA, k.33 M4YB
Ne1 n gatymk 3 cunbl HaTSKEHWS], NOAKTHOYEHHbBI HA aHanoroBbi BXxoa, kn.53 MNYB
Ne2. [atumk 2 — MHKPEMEHTHbIN YaCTOTHbLIN 3HKOAEP, ¢ Bbixogom 0...5000 Iy, pa-
©o4ee Komneco KOTOPOro onNMpPaeTcs Ha NonoTHO Matepuana. [aTtymk 3 - aHanoroBbIn
OaTuvK NuHenHoro nepemelleHus ¢ Bbixogom 0...10 B. lNMpeobpasoBarenu 4acToThbl
MYB Ne1 u MYB Ne2 BxoasaT B cUCTEMY MOAYMHEHHOIO ynpaBfeHns NepPeMOTKON C
nogdepxaHmem 3agaHHOW NIMHEeNHOW CKOPOCTM OBWXKEHMSI U cTabunusaumen cunbl
HaTsHKEHWs1 NONOTHA, HE3aBMCMMO OT CKOPOCTU MEPEMOTKM U TEKyLmMX pasMepoB
ONaMeTpoB HaMOTKM PYITOHOB.
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Tabnuua 2.29 - NMporpammHas KoHdurypauma ans NMNYB 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 | cTouHMK 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

10 | 5-15 | ®yHKUMA undpoBOro Bxoaa, k. 33 | 32 MMnynbCHbIN BXOA,

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

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

13 | 7-33 | MNMponopu. koadodpmumeHT MNMN-per. 2 HacTtpoiku ot

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

Ne | Kog HanmeHoBaHue 3Hau MpumeyaHue

1 1-00 | Pexxum KoHMrypmpoBaHus 3 3amMkHyTbIV 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 3agaHus 3 0 He ncnonbesyetcs

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

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

8 | 3-42 | Bpems 3ameaneHus, ¢ 5 OT1 NHOM o 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.exop, kn.53

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

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

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

®PyHKUMM yNpaBrieHns B pexume «ABTOMaT»:
- «[Myck/CTton» - ogHOBPEMEHHbIM 3aMblkaHuem/pasmblkaHuem S1.1un S2.1.
- 3agaHue ckopocTn nepemMoTku - noTeHumomeTpom JIIMO1 Ha MYUBNe1.
- 3agaHue cunbl HaTsxXeHus - noTeHunomeTpom JIMO1 Ha MYBNe2.
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A1 | |M4B Net||M4B Ne2 AD,Z/

PucyHok 2.8 - KnuHematn4yeckasa cxema nepemMoOTOYHOro MexaHusma

2.3.3 MNoaunHeHHOEe ynpaBneHMe NpMBOAOM MexaHu3Ma nopa-
ym obpabaTbiBaloLero cTaHka

MpumeHseTca ang onTuMmnsaumm pexmnma obpaboTkn B cTaHkax (oepeBo-
obpabaTbiBalowux, MeTannopexyLimx u ap.), énarogaps kotopon obecneuvvsa-
eTcs 6e3aBapuiniHoe aBTOMaTU4YeCcKoe nofaepXaHue MakCUMarnbHO - BO3MOXHOM
NpoV3BOAUTENBHOCTU CTaHKa NpyY OAHOBPEMEHHOM COXPaHEHUU 3afaHHOro pe-
cypca obopydoBaHMsA M PEXYLLEero MHCTPYMEHTa. YNpaBnsloWwuM napameTpom
ONTUMMU3AUUN CAYXUT OOMYCTUMOE 3HaYeHue MOLUHOCTU pe3aHus Al rmaBHOro
npveoAa, a BaXHenwuM ynpasnsgeMbiM napamMeTpoM - OfTUMarnbHas CKOPOCTb
nogadn obpabaTbiBaeMoro marepvana WM pexyLllero WHCTPYMeHTa, npvBoj
koTopon ynpasnsetca ot [MYB. CTpykTypHasa cxema npvMBoga CTaHka COCTOUT U3:
Al rnaBHOro npuBoAa ¢ NOCTOSAHHOW CKOPOCTBIO U AaTyMKka MOLLHOCTM B Lienu ero
nutanusa, Al mexaHnsma nogaun u MNYB gns ynpaBneHus ero ckopocTu. AMro-
putMm paboTsl MYB cTpemuTcs nogaepxmBaTh 3agaHHy0 MOLWHOCTL ALl rmaBHOro
npueoga npu obpaboTke, Ha YPOBHE yCTaBKM, MyTEM ynpaBneHus ckopocTbio Al
MexaHu3ma nogadvm ¢ MNoCTOAHHbIM MOMEHTOM WM 3aMKHYTbIM KOHTYPOM npoLiec-
ca. VIcToyHMkoM curHana obpaTHOW CBSI3W (OaTYMKOM MOLLHOCTU) CIYXWUT KOH-
Tponnep - monutop cetn ot OBEH, moandukaunn KMC-d1, ¢ macwtabmnpora-
HMeM Lwkan BxoAa /Bbixoda Tuna <W>: gnanasoHy moliHocTu ALl rmaBHOro npu-
Boaa, ot 0 oo 120 % x Prn/3 cooTtBeTcTBYET curHan, ot 4 go 20 MA, rge: Prn -
nacnopTtHas MolHocTb Al rmaBHOro NpMBoAa CTaHka.

HononHutenbHbiM NpeumyiectBoM npubopa KMC-P1 saensetcs Bos-
MOXHOCTb WCMOMb30BaHUA €ro nporpaMMmpyemblX BbIXOOOB ANs peanvsauuun
3awuTt: Al rnaeBHOro npueoAa no npeaesibHOM MOLLHOCTU (TOKY) U apyroro o6o-
py4OBaHWS NPU NMOHMXXEHWUW HANPSDKEHWS NMUTAOLWEN CETU.

MporpammHasa koHdurypaums [MYB agna anroputma RNOAYUHEHHOrO
yrnpaeneHusa ckopoctbto ALl nprvBoAa MexaHuama nogadv, a UMeHHo: paboTbl ero
€ HomuHarnbHbIM (100 %) nnn nerkum (80 %) pexxMmMom Harpyskum n yaepxaHuem
Bana Al npu octaHoBe, NpuBeaeHa B Tabnuue 2.31.
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Ta6nuua 2.31 - NporpammHas koHdurypaums ynpasneHus ckopoctu ALl
npuBoga nogauu

Ne | Kop HanmeHoBaHue 3Hauy MpumeyaHue
1 1-00 Pexum KoHpurypmpoBaHus 3 3aMKHyTbI KOHTYp N-
per.
2 [ 1-01 MpuvHUKMN ynpaeneHns CkansipHbin
3 [1-80 DyHKLMA Npy OCTaHOBE 1 YpaepxaHue Bana nocr.
4 | 2-00 | Tok yaepxaHus, % 40 Tok = 40% oT HOMU-
HanbHOro
5 |2-10 DYHKLMA TOPMOXKEHUS 2 NepemMeHHbIM TOKOM OT
Bblcokoro DC
6 | 3-03 MakcumanbHoe 3agaHue, 1,2xPrn/3 | MowHocTtb Al ¢ nepe-
kBT rpyskon 120%
7 |3 MpenycraHosn. 3agaHue 0,% 100 YctaBka 1. HomyHanb-
10[0] HbI PEeXNM
8 | 3- MpenycraHosn. 3agaHue 1,% 80 YctaBka 2. Jlerkuii pexum
10[1]
9 |315 WcTouHnk 3agaHms 1 0 He ucnonbayetcs
10 | 3-16 McTodHuK 3agaHns 2 0 He ucnonbayetcs
11 | 3-41 Bpems pasroHa, cek 3 HacTpolika oT nyckoBoro
TOKa
12 | 342 Bpems 3ameaneHus, ¢ 1 HacTtpowka GbicTporo
OCTaHOBa
13 | 4-14 BepxHuin npegen ckopocTy, 50 HomunHanbHas ckopocTb
My
14 | 6-22 Hw3kuin Tok BXxoaa, k. 60, MA 4 HwxHee 3Ha4eHue LKa-
bl
15 | 6-25 MacLiTab BbiCOK.3a4aHus, 1,2xPrn/3 | BepxHui npegen name-
kBT peHust KMC-®1
16 | 6-82 MacLuTab BbiCOK.3aaaHus 1,2xPrn/3 | BepxHee 3HayeHwue no-
JINO, kBt TeHUMomeTpa
17 | 6-91 DyHKLMA BbIXOAA, Kn.42 10 «YacTtoTa Bbixoaa,
0...50 Muy, 0...20MA
18 | 6-93 MwuH. macwitab Bbixoga, % 0 CmelleHne BbiXoaa.
19 | 6-94 Makc. macwTtab Bbixoga, % 50 Makc. ckopoctb 50 'y
20 | 7-20 Wctounmk OC gnsa MN-per. 2 AHanoroBbIli BXxod, K.
60.
21 | 7-33 Mponopu. koadd. MU-per. 1 HacTpoiika ot nepepery-
22 | 7-34 WHterpanebH. koadhdp. MA- 1 NMpOBaHNS.

per.

PekomeHayemble 3Haue-
HUS
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®yHKUMM ynpaBneHus.
B pexume otnagku «Py4Hom»:
- «3agaHue» (yctaBka) — noteHumomeTpoMm Ha JIMO1, ot 0 go 120%xPrn/3.
B pabouem pexume « ABTOMaT»:
- «3agaHue» (yctaBka) — npegycraHoBneHHbIMK 3agaHunammn 100% un 80%, B nap. 3-
10.
- «[Myck/CTon» - 3aMblkaHuemM/pa3mblikaHem S1,
- «peBepcy - 3amMblkaHueM S2,
- Beibop «yctaBka 1», «ycTaBka 2» - pa3mblkaHnem/3ambikaHnem S5, cooTBeT-
CTBEHHO.
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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 MpeBblleHUneM 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 ons Kaxxgon moandukaumm MNMYB:

- 0o 100 % MHOM — ANUTENbHO;

- 0o 120 % MHom — 60 cek;

- 0o 150 % MHom — 2 cex.

BawmtHas dyHKuma MNYB no npeBbIeHMIO NpeaenbHbIX 3HAaYeHUA nepe-
rpysouHon cnocobHocTu MYB ocywecTBnseT Bbigadyy npeaynpexaeHus u, nocne
BbIOEPXKM BPEMEHW, aBapuinHoe oTknodeHe Al

OnucaHHble OencTBust 3almMTHbIX QyHKuui MYB, no ymonyaHuio, MoOryT
MpUBECTU K NOMOMKE MPUBOAHOIO MexaHu3Ma unm K yrpose 6e3onacHocTy obcnyxu-
BaloLLIero nepcoHara. Yacto BcTpeyvaromecs npuymHbl aBapunHbIX OTKIOYEHWUIA MO
MPEBLILLEHMIO NPeAenbHbIX 3HAa4YeHWUI Neperpy3odHon cnocobHocTn MYB cBsA3aHbI C
HEKOPPEKTHLIM NporpammMmpoBaHnem napameTpoB 1-61, 1-62 n 2-17, a Tak xe Bbl-
6opom moaucukaumn, ocobeHHO Ans rpy30noaAbEMHBIX MEXaHU3MOB UMK C 3aBUCK-
MOCTbO MOMEHTa COMPOTUBMEHNST HArpy3Kkn OT CKOPOCTU - HaACOCax U BEHTUNATOPAX.
ABapuiiHble CUTyaUMn Npu OTKas3ax ynpasreHusi npy neperpy3ke M4YB moryT ObiTb
npegoTBpaLLEHbl C MOMOLLBK aBTOMATUYECKOro BKITHOYEHUS anroputma paboTtbl C
ynpasnsemMon TpaekTopuen OBwkeHus npveoga. [lpy cuctemaTmyeckux oTkasax
ynpaeneHus cnegyeT MnoBbICUTb TPEOOBaHMSA K BENUYMHAM NEPErpy3ok.

B vcknounTenbHbIX Criydasx, npu HanagoudHbIx paboTax, gonyckaeTcsa He-
npogormknTensHasa pabota NYB ¢ neperpy3kor M0 BbIXOAHOMY TOKY.

3.1.1 MNpepoTBpaLweHne otkasoB ynpasneHus N4YB B aoBura-
TenbHOM pexume ALl

KoHdurypaumsa npegHasHadeHa AOns obecrneveHns ynpaBnsiemMon TpaekTo-
pun ocTaHoBa npuBoAa Npu criydarHbix neperpy3skax MYB. Boligaya npeaynpexae-
HUS, NP NPEBbILLEHUN NpefernbHbIX 3HAaYeHU neperpy3oyHor cnocobHocTn M4YB,
aktvBmanpyeT gevicteus [JIK 0o ncTeyeHns BbiOEpXKKM BpeMeHun cpabaTbiBaHUS
aBapuu, KOTOPbIN AaeT KOMaHgy OCTaHoBa MOCTOSIHHBIM TOKOM. [locne ycTpaHeHus
MPUYMHBI MEPErpy3kn MOBTOPHbIA MYCK OCYLLECTBMSIETCA 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 [MnaBHOe 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

®yHKUUM yNpaBreHns B pexmme «ABTOMAT»:

- «[MYCK» - kpaTKOBpEMEHHbIM 3aMblkaHuem S1, npy 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 uUnu ABWXKEHUs, U Apyrux NpMBoAax ¢ 60MNbLWMM MOMEHTOM UHEPLINKM 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:

- paccenmBaHnEM W3ObITOYHOW 3HEPrMK 3BEeHa NOCTOsIHHOIO Toka MYB ¢ npegoT-
BpaLleHemM oTkasa«AL7»,

- BO3OEWCTBMEM TOPMO3HOro MomeHTa Mt All, MpPOTMBOAENCTBYIOLLETO €ro
pacKkpyTke OT Macchbl Trpy3a, a TaK e MNof BO3AENCTBMEM MOMEHTa VHEepLMK
Harpysku.

Mpu akTMBM3aUUM YHKLUUU TOPMOXKEHUSI MepeMeHHbIM TokoM, nap.2-10(2),
paccenBaHne 3Heprnn nepeHanpsikeHus npoucxoaut Ha ALl n MN4YB, 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 nepeHanpsixxeHusi 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

®yHKUMM yNpaBneHns B pexrMe «ABTOMaTy:

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

Mpn akTMBM3aUMM YHKUMN PE3UCTOPHOTO TOopMOoXxeHusi, nap.2-10(1), paccevsa-
HMe 3Heprun nepeHanpsbkeHns npoucxoaut B AL, M4YB, a Gonbluen ee 4actu, B
GannactHom pesucTope. 1o 3TOM NpuyMHEe Pe3UCTOPHOE TOPMOXKEHWE CUUTAETCS
npeanoyTuTeneHbiM. Tpebyembli NMOPOr OrpaHNYeHUst TOPMO3HOTO MOMEHTA B re-
HepaToOpHOM peXxuMe ycTaHaBnmBaeTcs B nap. 4-17, npegenbHoe 3Ha4YeHne KOTopo-
ro ans pesvctopos PBx, pasHo: MT = 125% x MH. TopmoO3Hble pe3ucTopbl cre-
ayeT nogknroyaTthb K knemmam 04 (BR-) u 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 |Tvn 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 — [Npr UICNONBL30BaHUM (PYHKLIMK PESUCTOPHOTO TOPMOXEHUST PYHKLINA
KOHTPONS nepeHanpspkeHns B nap. 2-17 He BbINONHAETCS.

3.2 U3meHeHMe 4YacToThl KOMMYyTauuun nHBepTopa

Bbibopom 3HadeHus1 YacToTbl KOMMYyTaLUMK MHBepTOpa B nap. 14-01 goctura-
eTcs:;

- CHKeHWe TennosbiX NoTepb B [M4YB , Npu ymMeHbLUEHMN YaCcTOThI,

- CHWXXEHMe MynbCcaLMin Toka U akycTudeckoro wyma All, npy yBennyeHun va-
CTOThI.

3.3 CBepxmoaynsaums MHBepTOpa

BkntoueHne cpyHkUMM cBepxmoaynsumm nieeptopa B nap. 14-03 nossonsiet
COXpaHUTb 3Ha4YeHne KpyTsauwero MmoMmeHta Afl, Ha ypOBHE HOMUHAMNbLHOrO, MNpuU Mo-
HVKEHHOM HanpsbkeHun nutatowen cet, 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 NPOANEHUS Cpoka Cryx0bl 0bopygoBaHus
HaCOCHOWN CTaHLMM 3@ CYET YCTaHOBIEHHbIX YCITOBUI «3acbinaHmsa/mpobyaeHnsi»
MpW BbINOMTHEHWM anropuTMa nogaepXXaHus 3agaHHOro AaBreHus. YCnoBue «3a-
CbINMaHUs» BO3HMKAET NpW OTCYTCTBUM pacxoda BoAbl B rmapocucTeme (adaBrneHve
n ckopocTb ALl Ha ypoBHe ycTaBoOK 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 KoHTakTaMmu pene.

[laBnexve 4
Ycnoswe ,3achinaqus”

YcraBka

Ycnosue ,npoByxneHus”

l
|

YacToTa BpaieHna | 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 ALl

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

13 | 6-25 MacuuTtab 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 KOMI 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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OKoH4aHue Tabnuubl 3.4

Ne Koa HavmeHoBaHue 3Hay MpumeyaHue

28 | 13-40[0] | Bynes Bxog 1 JICO 31 Wcnonbaosanne TAAM 1

29 | 13-41[0] | OnepaTtop 1 JICO 1 7

30 | 13-42[0] | bynes Bxog 2 JICO 22 Wcnonb3osaHne KOMIT 0

31 | 13-40[1] | Bynes Bxog 1 JIC1 32 Wcnonb3osarne TAVM 2

32 | 13-41[1] | Onepartop 1 JIC1 1 «Wy»

33 | 13-42[1] | Bynes Bxog 2 JIC1 23 Wcnonb3osaHne KOMIT 1

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

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

36 | 13-51[0] | CobbiTne 0 MJIK 2 Paborta

37 | 13-51[1] | CobbiTne 1 MNJIK 30 WcnonbaoBanne TAUM 0

38 | 13-51[2] | Co6bitne 2 MINK 30 WcnonbaoBanne TAUM 0

39 | 13-51[3] | CobbiTne 3 MNJIK 26 Wcnonb3osaHue J1CO

40 | 13-51[4] | Cobbitne 4 MNMJK 31 Wcnonbaosanune TAUM 1

41 | 13-51[5] | CobebiTne 5 MNJIK 27 Wcnonb3sosaHue JIC1

42 | 13-52[0] | Oewncteue 0 IMJIK 29 3anyck TAUM 0

43 | 13-52[1] | Dewncteue 1 MJIK 24 KomaHnga CTOI

44 | 13-52[2] | Dewncteue 2 NJIK 30 3anyck TAUM 1

45 | 13-52[3] | Dewncteue 3 IMJIK 22 Komanga CTAPT

46 | 13-52[4] | Dewncteue 4 NJIK 31 3anyck TAVM 2

47 | 13-52[5] | Dewncteue 5 MJIK 1 Het pencreus

PyHKUMM ynpaBreHus:

B pexume otnagku «Py4Hom».

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

- «3agaHue» (yctaeka) - B nap.3-10.

- «Myck/CTony - 3amMbikaHnem/pasmMmbikaHnem S1.

3.5 Cywka oobmoTtok Al 6e3 BpaweHuUst Bana

Okcnnyataumst ALL npy  BbICOKOW BIaXHOCTU OKpYXatoLlen cpeapl conpo-
BOXOAETCA CHWKEHWEM COMPOTMBMEHMS M3onauumn obmoTok ALl 0O ypOBHS, Bbi3bl-
Batowero otkas ynpasneHusa MNMYB c kogamu: 14, 16, 44. [Ins ycTpaHeHWs yrposbl
3MNeKTpr4EcKoro Npobost nsonsaumm obmoTtok Al 1 BOCCTaHOBMEHMS ero paboTocno-
COBHOCTU pekoMeHayeTCs NPOBECTU NporpeB 06MOTOK MOCTOSAHHbLIM TOkOM OT MYB
6e3 BpaleHusa Bana. BenuuuHa Toka B nap.2-00 1 AnvTensHOCTb NporpeBa onpeae-
nseTca notpebutenem.

48




CneuuanbHble BO3MOXHOCTU U NpuMeHeHus NMYB

Tabnuua 3.5 — NporpammHas KoHdurypaums ans cywkum oomotok A[l 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

®yHKUMM yNpaBneHus B pexmme «ABTomaTy:
- aKTMBM3aLMA Nporpesa NOCTOSIHHBIM TOKOM - 3aMblkaHueM S1, npu 3aMkHyTOM S3.
- OTKITHOYEHWE NOCTOSIHHOIO TOKa - pa3MblkaHem S3 npu 3aMkHyToMm S1

3.6 HanapoyHbIn pexum ¢ noBbileHHOW Harpy3kon MYB

KoHcpurypaums npegHasHadeHa Onsi peanusaumy HanagoyHoro pexuma
paboTkl NpUBOAA C NOBLILLEHHON AMHAMMUYECKOW N cTaTudeckon Harpyskom MNYB un
BbISIBNEHWSI 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 6Gornbllee 3Ha4eHue, YeM HOMUHarbHast MOLLHOCTb
Al

- MpU MOJSIHOWM CTaTUYECKON N AMHAMUYECKON Harpyske MexaHu3ma, B pe-
Xume «ABTomMaTt», nogobpatb 1 3anucatb B nap.1-24 3HavyeHne Toka, OOCTaTOuHOEe
onsa 6esaBapunHon pabotbl MNYBX,

- UCMOMNb30BaTb aKTyanbHOE 3HaYeHWe BbIXOAHOMO TOKa A5l KOPPEKTUPOBKU
3HayeHun B nap. 1-20...1.29 vunu Bbibopa moandukaumm MYBX ¢ GonbmnM BbIXOA-
HbIM TOKOM, Mo Tabnuue 1.3.

- B MpoLecce NpoBefeHns Hanago4yHoro pexmnMa He JonyckaTb MNpeBbille-
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 npvBeaeH npumep KOHWUrypauum Ansi Hanago4yHoro pe-
XrMa npuBoja ¢ NoBblLEeHHOW Harpy3kor, A0 120%, B coctase: AL MOLWHOCTbIO 2,2
kBT u mogudpmkaumm MYB102-2K2-B.
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Tabnuua 3.6- Kondumrypaumsa M4YB102-2K2-B ansa Hanago4Horo 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 MpenynpexaeHue no ETR
4 | 3-40 | \ameHeHMe ckopocTh 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 cnydyanHblX neperpyskax. YkasaHHble HeOoCTaTKu
MexaHudecknx xapakrepuctuk OA[Ll, ewe B Gomnbluen cTeneHn, nPoSBSIOTCS
npy YaCcTOTHOM YMpaBfieHUN CKOPOCTbIO MOA Harpy3komn u TpebyloT cneumanbHbIX
Mep Mo NX YCTPaHEHWIO.

CneumanbHbin anroputMm  ynpaenexdus OA[l, nporpamMmHas koHdurypa-
uus kotoporo ansa [M4YB npuBegeHa B Tabnuue 3.7, NO3BONSET MWHUMWU3NPO-
BaTb YyKa3aHHble HEeAOCTaTKM U OCYLLECTBUTL:

- bopcmpoBaHHbI nyck OAL,

- ynpaBneHme CKOPOCTbIO MO 3agaHuto,

- aBTOMaTU4eCckun nepesanyck npu neperpyske u "onpokuasisaHun" OAL,

dopcuposanHein nyck OA[Ll, ¢ pasroHom go 50 'y, nponsBoguMTca nocne
komaHgpbl "TTYCK", a aBTomMaTMyeckun nepexoq B HOPMarbHbIA PEXUM NPU CHU-
XeHnn ¢rasHoro Toka o In < 1,3 x [Hom.

Mocne 3aBeplleHnss (HOPCUPOBAHHOIO MyCKa YrpaBreHMe CKOPOCTbHO
OA[ ocyuectensetca noteHuyuwomeTpom JINO1 B agnanasoHe, ot 20 go 50 Iu.
MepesanyckOAl npu ero neperpyske nNo MOMEHTY W "onpokuabiBaHWUU", OCYy-
LLIeCTBNSETCA aBTOMaTUYECKNUM aKTMBMPOBaHMEM pexmma (dOpCUpOBaHHOMO nyc-
ka. bnarogaps, BKNIOYEHHON NO yMon4YaHuio, cyHKUun "CBepxMoaynauusa nHeep-
Topa" B nap.14-03, NMYB obecneunBaeT HOMUHanNbHbIA MOMeHT OALl Npu MoHU-
XEeHHOM, Ha 15%, HanpsbkeHun nuTalroLen 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 |[Nopor 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 dyHKLMA 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 ¢

®PyHKUMM yNpaBrieHNs B pexume « ABTOMaT»:
- "MIMNYNbCHbIA MYCK" (hopcrpoBaHHbIil) - KpaTKOBPEMEHHBLIM 3aMbIKaHNEM
S1, npy 3aMKHYTOM S2,
- ynpasneHue ckopocTtbio OALl nocne ¢opcMpoBaHHOro nycka - NOTeHUUOMET-
pom JIMO1.
- "OCTAHOB" - kpaTKOBpEMEHHbBIM pa3MblkaHuem S2, Npyu pasoMkHyTOM S1.

- 0OHyrneHne cyeTuynka aBTocOpoca - nepesanyckom MNYB 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
«Myck/CTony,

- Ha MYB coeanHNTL NPOBOAHMKOM Knemmy 42 u knemmy 60.

BHumaHue! [Insa nogknioveHus ogHoro unu rpynnbl OALL, ¢ paboymm KoH-
AeHcaTopoMm, K Bbixody [MYBx, B obssatenbHOM nopsiake, criegyeTt BKAOYUTL
peakTop B NpOBOA4 MOTOPHOro kKabers, K KOTOPOMY MOAKIOYEH BbIBOA LUTATHOrO
pabouero koHaeHcatopa C geuratens. Hanpumep, PMO B uenu k knemme U Ha
pucyHke 3.2. [lpu ynpasneHuun rpynnon OA[] crieqyeT ycTaHOBUTL 3HayeHus: 1-
61(0); 1-62(0).

PMO

n4B

<|C

C — wTraTHbI pabouni koHaeHcaTop OAL
PMO — peakTtop MOTOPHbI 0gHO(Aa3HbIN

PucyHok 3.2 - Cxema nogkntodeHma OA[ (vnu rpynnbl) K Beixoay MN4YB

Bbibop mogudmkaumm MNYB cnegyeT npoBOoAWTb MO BenWMYMHE HOMWHAMBHOMO
Toka Bbixoga 4B, InyB HOM, KOTOPbLIN AOMKEH OblTb HE MEHeE, YeM HOMU-
HanbHbIN ToK 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 - k0ahpuumneHT 3anaca no ycnosuam oxnaxgeHums M4YB,

Kn =1,6...2,5 — neperpyska oT nyckosoro Toka OAL.
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3.8 YnpaBneHue CKOPOCTbIO CUHXPOHHbLIX ABuratenen (CLH)

MpeumyliectBo npumeHeHus C[ cocTouT B BbICOKOM KoadpuumeHTe
MOLLHOCTN, Bnnskum cosp= 1, yTo obecneunBaeT ymMeHbLUeHUe noTpebnsaemoro
ToKka n notepb B C[l. Bpaluatowmii MOMEHT CUHXPOHHOTO ABUraTensi NponopLmo-
HaneH HanpsbkeHuto cetun Uc, B NnepBon CTeneHu, MO3TOMY, MpU MOHWKEHHOM
HanpsbkeHust B ceTun C[] coxpaHseT OGonbluyio Meperpy3oyHyrd CrnocoBHOCTb U
obnapaet OGonbwen HagéxHocTblo. CL nop Harpy3konm wumeeTr abcomnoTHO-
XKEeCTKoe CEMENCTBO MeXaHWYEeCKMX XapaKTepUCTWK, He OOMYyCKaeT CKOMbXeHWs
poTopa, a TONbKO Yrom OTKIOHEHMS OT LieHTpa MOMCHOMO AeNeHns, Kak nokasa-
HO Ha pucyHke 3.3 (6). [1na ucknoyeHnst onpokuabiBaHust potopa C[I (MyHKTUP Ha
pucyHke 3.3(a)), peKoMeHayeTCs NMPUMEHSITb CUCTEMY YMNPaBMEHUS C 3aMKHYTbIM
kKOHTypomMm MU-perynstopa no curHany sHkogepa.

uvw

2 F'y

N M
R e Y ]
N2 L | MHoM
1 -
N1 _L.q_-

PucyHok 3.3 - MexaHn4yeckue xapakTepucTUKM YaCTOTHOIO perynu-
poBaHusa C[] (a) u pacnpegeneHue KpyTslero MOMeHTa no nostoc-
HOMy AeneHuto (6)
B nporpammHoi koHdurypaumm B Tabnuue 3.8 ucnonb3yetca C[ ¢ no-
CTOSIHHBIMW MarHUTaMmn Ha pOToOpe, CUHXPOHHOWM CKOPOCTLIO, paBHon 3000 06/MuH
N 3HKOAEPOM, C NepeaaToyHbIM Ymcnom, pasHbiM 100 nmn/ob.
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Ta6nuua 3.8 - lporpammHas KoHcurypaums ansa ynpaBneHusi CKopo-

cTtbio CO1
Ne| Kop HammeHoBaHune 3Hau MpumeyaHue
1 10-32 |Makc. 3HaueHune Ha XKKU 3000 | MUHankaumsa TekyLlen ckopo-
cTn
2 [1-00 |Pexvnm KOHGUrypmpoBaHus 3 3aMkHyTbIN KOHTYp MA-per.
3 |1-01 |lMNpuHUMn ynpaBneHus 0 CkansipHbin
4 (1- HamarHnunsaHwe Hynesou cko- | 150 | NoBbIL. MYCKOBON 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. 3agaHue, 06/MuH 3000 | HomuH. ckopoctb All, 100%
9 |3- MpegycTtaHosn. 3agaHne 0, % |10 |YctaBka 1 (300 06/MuH)
10[1]
10| 3- MpepycTtaHosn. 3aganHue 1, % |16 |YctaBka 2 (500 06/MuH)
10[2]
1113-15 | cTOo9HMK 3agaHus 1 21 MoteHumomeTp JIMO1
1213-16 | ACTOYHUK 3agaHus 2 1 BHelwwHun noteHumomeTp R
13]14-14 |lpepen YactoTbl MHBEpTOPA, 'y, |50 Makc. YacTtota uHesepTopa
1415-12 | ®yHKuma umndpoBoro Bxoaa, 16 Bbibop 3agaHus, 6ut 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 | Macwrtab MuH. ckopocTu, 06/mMuH |12 | MuH. ckopocTb ALl
19|5-58 |Macwtab makc.cKopocTy, 3000 | Makc. ckopocTb ALl
06/MUH
20(6-82 |MacwTab Bbicok.3agaHusa JIMO, | 3000 | BepxHee 3Ha4eHMe NOTEH-
00\MUH umMomeTpa
21|7-20 |Wctounmk OC ans MNMA-per. 8 MmMnynbcHbIN BXOA, KnemMma
33
22|7-33 |[ponopu,. koadbdounumeHt MNA-per. |2 HacTpoiiku ot
23(7-34 | WNHTerpaneH. koapmumeHT MN- |5 nepeperynuposaHns
per.
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®yHKUMM ynpaBneHus.

B pexume otnagku «PyyHo»:

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

B paboyem pexvme «ABTOMAaTY:

- «3agaHue» (ycTtaBka) — npegycraHoBneHHbIM1 3agaHnammn 300 u 500 o6/MuH, B
nap. 3-10.

- «[Myck/Ctony» - 3aMblkaHuemM/pa3mblikaHmem S1,

- Boibop «ycTaBka 1», «ycTaBka 2» - pa3MmblkaHnem/3ambikaHnem S4, cooTBeT-
CTBEHHO.

3.9 YnpaBneHue CKOPOCTbIO KONJMEKTOPHbIX ABurarte-

neun nocrtositHHoro Toka (AMNT)

KoHdurypauua npegHasHadeHa Ans ynpaeneHus oT [MYB ckopocTbio
OMT: ¢ nocnepoBaTenbHbIM BO36YXAeHMEM, C napannenbHbiM BO36YXAeHneEM,
CO CMelaHHbIM BO30yXAeHueM, C BO3OY)XAEHMEM OT MOCTOSAHHbLIX MarHUTOB.
MpumeHsieTcs npu peTpoduTe NPOMbILLNIEHHOro obopyaoBaHMs Ha OCHOBE ce-
puinHO- BbiNyckaembix npuogoB ¢ AMNT B TexHonornyeckux npoueccax npovs-
BOACTBA C MWHMUManbHbIMKM MaTepuanbHbiMKU 3aTpaTtamu. [lpoBeaeHue mopep-
HU3auMm NpegnonaraeT 3aMeHy YCTapeBLUMX TUPUCTOPHbIX CUCTEM YnpaBreHus
OMNT Ha coBpeMeHHble TeXHWYeckue CpeacTBa CUMOBOW 3NEKTPOHUKWU, C UC-
Nonb30BaHMEM 3HAYUTENbHbIX (PYHKUMOHAMbHBIX U annapaTHbIX NPENMYLLECTB
M4YB. Ynpasnenue OMNT ot 4B, no cMnoBon uenu, xapakTepusyeTcs AOMOMHU-
TENbHBIMU MPEMMYLLIECTBAMW, @ UMEHHO: HU3KUM YPOBHEM MynbCaLui MOCTOSH-
Horo Toka Onarogapsi BbicokodacToTHom UMM wn KM4 M4YB, He meHee 98 %,
BO BCEM [JManasoHe CKOPOCTU BpalleHus. BeKTOpHbI MpUHUUN ynpaBneHus
no3BonsieT KOMNeHcnpoBaTb ckonbxeHue akops OMNT B nap. 1-62 onsa nony4veHus
TpebyeMom XEeCTKOCTU MEXaHUYECKOWN XapaKTepUCTMKU nog Harpy3kon. OyHKUnS
OorpaHu4yeHus MOMeHTa [ABUraTenbHOro pexuma B nap.4-16 nossonseTt ycraHo-
BUTb Tpebyembin nopor gonyctumown Harpyskm [AMNT B paboyem guanasoHe.
dyHKUMOHanbHbIE BO3MOXHOCTH NYB obecneunBatoT pexumsl ynpasneHus OMT:

- MMaBHbIA Pa3roH U 3aMefneHue,

- TOpPMOXEHWe LUYHTUPOBaHNEM SKOPS OT CKOPOCTU MO 3ajaHuio 0
OoCTaHoBa, pesuctopom Pbx.

- KomneHcauusa ckonbxenus AT nog Harpyskom,

B tabnuue 3.9.1 paH npumep koHdburypauum ana OMNT ¢ HOMUHANBHBIM
Hanps>keHWeM MOCTOSIHHOMO Toka, paBHbiM 220 B. JlMHenHoe HanpsxeHue nepe-
MEHHOro Toka Ha Bbixoge NM4B: 3 dasbl 0...162 B. MakcumarnbHasa YyactoTa BbIXO-
aa, pasHagda 200 'y, ycTaHOBMEHa AN CHMKEHUS NynbCauunii ToKa SKopsl.
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Ta6nuua 3.9 - MporpaMmmHas KoHduUrypaumsa ans y

ynpasneHus AMNT ot N4YB

Ne| Kop HanmeHoBaHue 3Hauy MpumeyaHune

1 11-20 MowHocTb, KBT PH |Bbibop no n. 1.4 (Toky
AanT)

2 |1-22 Hanpsixkenue AL, B 162 |UHom/1,35

3 [1-23 Makc. YyactoTa Ha Bbixoae, 'L 200 |Makc. ckopoctb AMNT

4 11-29 AAL 0 He npoBoanTtb

5 |1-60 KomneHcaums Ha Hu3kon ckopo- |0 He npumeHseTcs

ctn, %
6 |1-61 KomMneHcaums Ha BbICOKOM ckopo- |0 He npumeHseTcs
ctn, %
7 11-62 KomneHcauus ckonbxeHus, % < Mopobpatb Tpebyemoe
200

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

9 [3-15 McTouHUK ynpasneHus 1 21 MoTteHuyunomeTp JINO1

10/3-16 VICTOYHMK ynpasnieHus 2 0 He ncnonbayetcs

11]4-14 Mpenen BbixogHoW YactoThl, 'y, {200 |Makc. yactoTa uHBEpTO-
pa

1214-16 OrpaHuyeHne MoMeHTa, % 80 Crabununsaumns MOMeHTa

13]4-58 O6HapyxeHue obpbiBa passl A |0 BbIknoueHo

145-10 dyHKuMsA undppoBoro Bxogda, kn.18 |9 [MyCK MMNynbCHbIV

15|5-11 PyHKUMSA umdpoBoro Bxoga, kn.19 |6 OCTaHOB UHBEPCHbLIN

16 |5-12 dyHKUMA undppoBoro Bxoda, kn.27 |2 OcTaHoB BbIOErOM

1715-40 PyHKUMA pene 70 | YnpasneHue ot JICO

186-82 MacwTab Bbicokoro 3aganusa, 'y |200 | Makc. ckopoctb ot JIMO1

19]13-40[0] | bynes Bxog 1 JICO 35 Lindposon Bxog, kn.27

20]13-41[0] | Onepatop 1 JICO 6 HE-UITN

21114-01 YacTtoTta KoMMmyTaumu, Ky 0 2 kl'y,

22114-03 Ceepxmoaynsums MHBepTopa 0 BbiknoyeHa

®PyHKUMM yNpaBrieHns B pexume «ABToMaT»:
- 3agaHue ckopocTu — noTeHumomeTpom Ha J1MO1.
- «[TYCK» ¢ pasroHom no 3-41 - KpaTKOBPEMEHHbIM 3aMblkaHueM S1, npu
3aMKHYTbIXS2,S3.
-«OCTAHOB» ¢ 3amegneHuem no 3-42 - kpaTKOBPEMEHHbIM pa3mblkaHueMm S2, npu
pa3oMKHYTOM S1 1 3aMkHyTOM S3.
- «TOPMOXEHWE» pe3uncTtopHoe - B Te4eHNE pa3oMKHYTOrO COCTOsIHMSA S3.

Pekomengyemasi cxema nogkntodeHms AMNT napannensHOro Bo36yxaeHusi, noka-
3aHa Ha pucyHke 3.4.
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n4.

U[V{W]01]02 OB

L
]
AC/DC - TpexdasHbiii Bbinpsmutens, OB - o6moTka Bo3byxaeHua OMNT, A -
skopb OMT, PB - pesuctop 6annacTHbIn (BbIOOP HOMUHANa B rM.2.7, HO HE MeHee,
YeM Ansa npuMmeHsiemon moaudpvkauum N4YB).

PucyHok 3.4 - Cxema noakntoyeHus uenen nutanus OMNT k MNYB

MpumeyaHue - [ina kommytauumn PBX, ¢ HOMUHAnNbHbIM CONPOTUBIEHMEM MEHee
400 Om, cnenyeT UCNOMb30BaTh NMPOMEXYTOUHbIA MarHUTHbIA KOHTaKTOp Ha COOT-
BETCTBYHOLLIMI TOK.

AC/DC

3.10 NMopnepxaHue TemnepaTypbl B CYLUUNTbHOW Kame-
pe perynupoBkon mowHoctn TOH

[na nogaepxaHunsa TemnepaTypbl B Kamepax HarpeBa COnpoTUBMNEHMEM, B Ka-
YeCcTBe AMEKTPOHHOro perynatopa MoLLHocTM npumeHsetca MNYB ¢ aktueHoM
TpexdasHon Harpyskon TOH Ha Beixoge: U, V, W, no cxeme "3Be3ga" unu "tpe-
yroneHUK", ¢ BCTpoeHHbIM MA-perynatopom no curHany gatyvka temnepatypbl.

3.11 YnpaBrneHue 3Heprmen oouiem LWKMHbI NOCTOAHHO-
ro TokKa

MpumeHsieTca ons ynpaBneHnst M3ObITOMHOM 3HEPrner nepeHanpsPkeHusl He-
ckonbkux MYB, ¢ Lenblo NpeaoTBpalLeHns 0TKa3oB ynpasneHusa 1 nosbiweHns K
ycTaHoBkM. ObLlas WurHa NOCTOSIHHOrO TOKa peanusyeTcs MyTeM napansiesnibHOro
coeaVHEeHs1 OOHOUMEHHbIX KNneMM Heckonbkux M4YB:

05 (Udc+) 1 06 (Udc-)

MpenmyLiecTBa yrnpaBreHust OOLLEN LUMHOW COCTOSAT:

- B aKKyMynuMpOBaHUM 3Hepruu nepeHanpsikeHust Bcex [MYB Ha obwen wunHe
MOCTOSIHHOIO TOKa,

- B MCMNOMb30BaHUN 3HEPrMM OBLLEN LLIMHBI MOCTOSIHHOMO TOKA Ha BHYTPEHHIOK
pekynepaumio, T.e. Ansi NOBTOPHOrO NPOM3BOACTBA NonesHon paboTel Tex AL rpyn-
Mbl, MEXaHNYECKasi XapakTepuUCTMKa KOTOPbIX HAXOAUTCH B ABUraTENbHOM pPEXMME,

- B pacxodoBaHWM 3HEprnm Ha peanctopax GannactHeix PBx, ogHOBpPEMEHHO
Bcemu MNYB rpynnbl,

57



CneuunanbHble BO3MOXHOCTU U NpuMeHeHus MNYB

- B BO3OENCTBUM TOPMO3HOIO MOMeHTa MT, aBTomaTtuyecku, Ha ToT AL, KoTO-
pbIfl HAXOOUTCS B reHEPATOPHOM pPeXMME.

L1

L2
L3

PE

PCTx

r——

DC-
PucyHok 3.5 - Cxema pasaeneHunst Harpy3ku obLuen WnHbI NOCTOAHHOrO ToKa

3.12 Cuctembl cornacoBaHus napameTtpoB [MYB no
nuTaroLenm ceTu U No Harpyske

B 06oux criyyasix NpUMEHSIIOTCA aBToTpaHcopMaTopbl, B MepBOM criyvae ro-
BblLIaloLLMe, a BO BTOPOM - MOHMXKatoLLme.

3.12.1 CornacoBaHue No NuUTaloLlen ceTu

MpumeHsieTca ana obecneyeHns pabotocnocobHoctu MNYB ¢ HOMUHAMbHbBIM
KpyTSwmmM MoMeHTOM Al B yCNOBUSAX NMOHMXEHHOIO HanpsiKeHUs1 NuTaroLlen ce-
™.

MpumeHeHne noBbIWalOWMX aBToTpaHcopmaTopoB B uenu nutaHua 4B
Mo3BONseT pacWMpUTb AManasoH HampsKeHus, a WMEHHO - MVHUMarbHOoe
HanpshkeHne pabotocnocobHocTu MYB 1 AO.B tabnuue 3.10 npuBegeHbl MUHU-
ManbHble 3HaveHus HanpshkeHus cetn, Uc, ans obecnedyeHns HOMWMHArbHOrO
KpyTswero momeHTa Al,npu nuTaHnm:

- oT ceTn (cTonbel 2),

- OT NoBbILLAKLWNX TpaHcopmaTopos (cTonbew, 3).

Ta6nuua 3.10 - MMHMManbHOe HanpsXXxeHue ceTu Ans obecnevyeHns pa-
6otocnocobHocTu NMYB n Al

Moaudukaumn| MuHumanbHoe 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
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[nsa peanusaumm cuctembl NuTaHms B Tabnuue 3.11 ykasaHbl NapameTpbl
TpaHchopMaTopoB, COBMECTMMbIX C Moaudukauuamu MYUB, No HanpskeHuto,
TOKY M MOLWHOCTU A0 5,5 kBT. Cxema nogxnioveHms aBToTpaHcopmMaTopoB npu-
BeAeHa Ha pucyHke 3.6 (a, 0).

Ta6bnuua 3.11 - CoBmectumoctb Mmoaudukaumn MYB ¢ TUNOBbLIMUM
TpaHcchopmaTopamu

Moavdmkaums MapameTpbl TUNOBOro TpaHcdopmarTopa
nysB MoluHocTb, KBT BxoaHble/BbIXOAHbIE HAMPSHKEHUS,

B

MYBx-x-A OpaHodasHble 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 OpgHodasHble 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)

M4B103-3K0-B 1,0 3x380/42

M4B103-4K0-B 1,6 3x380/42

M4B203-5K5-B 1,6 3x380/42

L1 nys L1
wi w2 |
L2 —
N N
L3 —
a) 6)

roe: w1l - nepBuyHas obMoTka; w2 - BTopuyHasi ooMoTka
PucyHok 3.6 - Cxema noakntovyeHus nutaHus K NYB: ¢ oaHodasHbIM (a) n
TpexdasHbiM (6) Bxoaom

3.12.2 CornacoBaHue No Harpyske

MpumeHsieTca gns obecneyeHnss paboTOCNOCOOHOCTM HU3KOBOSIbTHBIX
anekTpoaBuratenen ¢ HanpskeHnem nutanms go 36B ot MYB. MpuHuun gen-
CTBMSI CUCTEMbI OCHOBaH Ha TpaHcgopMaunm BbIXOAHOrO HanpskeHus MNYB, pas-
Horo 264/528 B, B HM3KOBOJIbTHOE HaNpshkeHne, paBHoe 36B, TON ke MOLLHOCTMW.
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B kauyecTBe aBTOTpaHCHOPMATOPOB UCMONb3YIOTCA NPUBEAEHHLIE B Tab-
nuue 3.12.3, BTOpMYHbIE 0OMOTKN KOTOPbLIX COEANHEHbI MO CXEME MOHWKAIOLLMX.

nys
L1
w2 wi w2 wi
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 oaHo-
c¢hasHbIx (6)

3.13 Cucrtema ocHoBHoro/pe3sepBHoOro nutaHusa N4YB

[lns noBbILWEHNS HAAEXHOCTU N paboTOCNOCOOHOCTN CUCTEMBI 3NIEKTPO-
npusoga c M4YB, B ycnoBusix HEBbICOKON CTabunbHOCTU paboTbl OCHOBHOM NUTa-
lolLler ceTn, pekoMmeHayeTcsl NPUMEHEeHUe CUCTEMbl OCHOBHOIMO/pe3epBHOro nu-
TaHus. B KayecTBe MCTOYHMKA OCHOBHOIO MWUTaHMS WUCMONb3yeTcss oaHodas-
Has/TpexdasHasa ceTb. B kauyecTBe pe3epBHOr0 UCTOYHMKA MUTAHUS MOXET UC-
Nnonb30BaTbCs, aBTOHOMHbIA U M30NMPOBAHHBINA MO BbIXOAY, UCTOYHUK MOCTOSIH-
Horo Toka «DC+; DC-», noboro Tuna, ¢ coBMectuMbiMu ¢ MYB HOMWHaNbHBIMMK
3HaYEHNAMM HanpsbkeHns n mowHocTu. lMpuyem, pabotocnocobHocTs MYB, ¢
HeorpaHM4YeHHbIM BpeMeHeM paboTbl, aBTOMATUYECKN COXPaHSIETCst NMpu noodye-
peaHoOM NMUTaHMM OT OOHOTO UX HUX, Tak U OOHOBPEMEHHOM MUTaHUM OT obomx
WCTOYHMKOB, @ KOMMYTaLMsa B 3MeKTPUYECKON cxeMe He TpebyeTcda. Cxema nog-
KMoYeHns npuBeaeHa Ha pucyHke 3.8.

PUN
L1 DC+ DC-
L2
L3 E} Wy
PE— -
PMO

PUM - pesepBHbIA MCTOYHUK NUTAHUS
PMO - peakTtop MOTOpPHbLIN ogHOda3HbIN
VD — BeHTUMb NONYyNPOBOAHMKOBLIN (OnoA)
I - npegoxpaHWTenb NNaBkuin
PucyHok 3.8 - Cuctema ocHoBHoro/pesepBHoro nutaHus N4YB
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CneuuanbHble BO3MOXHOCTU U NpuMeHeHus NMYB

3.13.1 PacuyeTt napameTpoB pe3epBHOro UCTOYHMKA NUTAHUA
ansa Nn4yB

1. HomwuHanbHas MOLHOCTb Harpy3ku, PH.pun (kBT):
PH.pyn 2 1,2 x Pnuys, roe: Pnue — nacnoptHasa mowwHocTb M4YB (kBT).
2. TMpwn nycke AL, PUM pomkeH obecneunTb KpaTKOBPEMEHHYIO MeperpysKy
no Toky Ha Bbixoge, 130% B TeueHne 20 cek. [NapameTpbl M4YB: 3-41(3),
3-42(3).
Torpga, B nyckoBom pexume, PUM pomkeH obecneyntb MOLLUHOCTbL B
Harpyske, Pn.pun (kBT1): Pmakc.pun = 1,2x 1,3 x Pnus = 1,5 PnuB.
3. HomuHanbHoe HanpsikeHue Bbixoga, UH.pun:
3.1 Onga NYBx-x-A, — UH.pun = 320B +- 10%
3.2 [nga N4YBx-x-B - UH.pun =540B +- 10%
4. O6paTHoe HanpsixeHue anoga VD, Uobp:
4.1 Ona MN4YBx-x-A — Uobp = 600B
4.2 Ona MN4YBx-x-B - UoGp =1200B
5. [OnuteneHbii Tok gnoga VD, Idc (A):
Idc =PH.pun / UH.pun
6. Tok guoga VD, c yyeTom nycka, Imakc.dc (A):
Imakc.dc = 1000 xPwmakc.pun / UH.pun
7. Bblibop wmogudmkaumm peaktopa PMO ocyllecTBnsieTcs no BenuyuHe
€ro HOMUHanNbBHOro ToKa, Ip, He MeHbLUEro ANUTENBHOro Toka anoaa ldc,
Ip (A):
Ip =ldc.(cm. P3. Peaktopbl ceteBble cepum PCOX unm MOTOpHble ce-
pun PMOX).

3.14 CneuymanbHble HacTpouku Bxonos/Bbixonos MNYB

MacwTtabvpoBaHne aHanoroBoro Bxoga/Bbixoga NpuUMeHsieTcsa ans corna-
COBaHWs AMana3oHOB cUrHarnoB BXxoja/Bbixoda c Bblgadven curHana 0/4...20 mA
Ha aKTMBHOM aHasfloroBoM BbIxoAe, Kn.42, nponopunoHanbHOro ogHon us usm-
YeCcKMX BennyuH B nap. 6-91. Tekyllee 3HayeHne ToOKa BbIxoAa, k.42, B nap.16-
65.

3.14.1 KoHdurypauusa Bbixoga AnA  curHana, nponopumo-
HanbHOro BbIXOAHOW YacToTe

CwurHan 3agaHus ckopocTu Ha Bxoge 1 (kn.53), ot 4 po 20mA. DIP4 —
«ONp.

CuvrHan Ha Bbixoge (kn.42), ot 4 o 20 MA coOTBETCTBYET AManasoHy Bbl-
xoaHon yacToTbl, oT 0 go 50 Iu.
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CneuunanbHble BO3MOXHOCTU U NpuMeHeHus MNYB

Ta6nuua 3.12 - MporpammHas koHcurypaumsa ana dyHkummn Bbixoaa «Bbi-
XofHas yacTtoTa»

Ne | Kop HanmeHoBaHue 3Hauy MpumeyaHue

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

2 |3-03 |Makc. 3apaHue, Iy, 50 YacToOThl.

3 |3-15 |WcTouyHuk 3apaHnsa 1 1 AHanorosbIf BXof, kn.53
4 [3-16 |UcToYHMK 3agaHus 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 YyacToTa»
13]6-93 |MwuH. macwiTab Bbixoaa, % 0 CwmelleHne BbIxoaa.

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

3.14.2 KoHdurypauusa Bbixoaa

HanbHOro 3agaHuM Ha BXxoAe

ANA CcurHana, nponopuuo-

CwvrHan 3agaHus ckopocTu Ha Bxoge 1 (kn.53), ot 4 go 20mA. DIP4 —

«ONp.

CwvrHan Ha Bbixoge (krn.42), ot 4 0o 20 MA cOOTBETCTBYET AnanasoHy 3a-
Janus, ot 4 go 20 MA.
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CneuuanbHble BO3MOXHOCTU U NpuMeHeHus NMYB

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

AaHue»

Ne| Kopg HanmeHoBaHue 3Hau MpumeyaHue

1 [3-02 MwH. 3agaHue, 'y 0 [nana3oH BbIXOAHOM

2 |3-03 Makc. 3agaHue, 'y 50 4acToThbl.

3 |3-15 McTouHuk 3agaHus 1 1 AHanoroBbIli BXoa, kn.53
4 |3-16 NcToYHKMK 3agaHuns 2 0 He ucnonbayetcs

5 |4-14 FIL[;)e,qen HacToThl MHBEPTOPA, 50 MakcumanbHas YyacTtoTa
6 |6-12 MwuH. Tok Bxoga 1, MA 4 MwuH. curHan gaTyuka

7 |6-13 Makc. Tok Bxoga 1, MA 20 Makc. curHan pat4ymka

8 |6-14 p/ILLAH macwitab Bxoaa 1, kn.53, 0 MUH. YacToTa

9 |6-15 M_?KC macLwiTtab 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 Bbixoga, % 0 CmelleHne BbiXoaa.
1416-94 Makc. macwTtab Bbixoga, % 100 |Makc. 3agaHue

3.14.3 KoHdurypauua Bbixoga ansa
HanbHoro Toky Al]

curHana, nponopuuo-

CwvrHan 3agaHus ckopocTtu Ha Bxoge 1(kn.53),01 0 oo 10B. DIP4—«OFF».
CurHan Ha Bbixoge (kn.42), ot 0 go 20 MA cooTBeTCTBYET AManasoHy To-
ka ALl, ot 0 go 100 %.
Tok Al — 100 % cooTBeTCTBYET 3HAYEHUIO B NapameTpe 1-24.
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CneuunanbHble BO3MOXHOCTU U NpuMeHeHus NMYB

Ta6nuua 3.14 - NporpammHan koHduUrypaums Bbixoaa ana pyHkumm «Tok All»

Ne| Kop HauvmeHoBaHue 3Hau MpumeyaHune
1 13-02 MwuH. BbIxOgHasa YacToTa 0 [nanasoH BbIXOOHOM
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 BbiIxoga 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 3agaHusa ckopocTtu Ha Bxoge 1 (kn.53), ot 0 go 10B. DIP4 — «OFF».
CwurHan Ha Bbixoge (kn.42), ot 4 go 20 MA COOTBETCTBYET AManas3oHy MOLL-

HocTn A1, ot 0 oo 100%.
MowmHocte Al 100% cooTBeTCcTBYET 3Ha4yeHuto B napameTpe 1-20.
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Ta6nuua 3.15 - [porpammHas koHdurypaumus Bbixoaa ans byHKUUU
«MowHocTtb All»

Ne| Kop HanmeHoBaHue 3Hauy MpumeyaHune
1] 3-02 |MuH. 3apaHue, 'y 0 |dvanasoH BbIxoOHOW
2 |3-03 Makc. sagaHue, 4 50 |4acToThl, U,
3 |3-15 McToyHnk 3agaHna 1 1 | AHanoroBbI BXoa, kn.53
4 |3-16 NcToYHKMK 3agaHuns 2 0 |He ucnonbayeTtcs
5 [4-14 Mpegen yactoTbl MHBepTOpa, Ny | 50 | MakcumanbHas YyactoTta
6 [6-10 MwuH. Hanpsx. Bxoga 1, kn.53, B 0 [MwuH. HanpskeHue
7 [6-11 Makc. Hanpsk. Bxoga 1, kn.53, B | 10 | Makc. HanpsixeHue
8 [6-14 MwvH macwtab Bxoga 1, kn.53, % | 0 |[MwuH. yacToTa.
9 [6-15 Makc macwTab Bxoga 1, kn.53, 50 |Makc. yacTtoTa.

%
10]16-19 Pexwum Bxoga 1, kn.53 0 |«HanpspkeHue»
1116-90 LLikana Bbixoaa 1 1 | Curnan Bbixoga: 4-20mA
12|6-91 dyHKLMA Bbixoaa 1 16 | «MowHocTe Al»
13|6-93 MwH macwiTab Bbixoaa, % 0 |CwmeuleHne BbIxoaa.
14|6-94 Makc macwtab Bbixoaa, % 100 | BepxHee 3HayeHue BbIXO-

aa.

3.15 YnpasneHue aBymsa [4YB curHanom ot opgHoro
Aatyumka Ul c BbIXOAOM «TOK»

MpumeHsieTca B npuBogax ¢ asymsi 4B - "OcHoBHoW/PesepBHbIN" 1 ux
yrnpaeneHun ot ogHoro patymka UMM ¢ Bbixogom "Tok" ¢ obecneyeHnem obuien
LWKMHbI AN Nobbix APYrux CUrHanoB yrnpaBeHust.

3.15.1 Mo cnocoby nocnenoBaTenbHON TPAHCNALUN CUrHanNa

CurHan patumka UMM nopaetca Ha aHanoroBbi BxoA MNYB Ne1, kn.60, u no-
cnepoBaTernbHO TPaHCNUPYEeTCa Ha ero aHanoroBbln Bbixod, kn.42 n aanee, no-
naetcsa Ha aHanoroBbin Bxoa MYB Ne2, kn.60.

MpenmylecTBo cnocoba coctouT B obecneyeHun nogavm curHana ot ogHo-
ro gatdmka UM c BbIXOOOM «TOK», OQHOBPEMEHHO Ha aHarnoroBble BXOAbl ABYX
M4yB.

K HepgocTaTkam cnocoba crnegyeT OoTHeCTW noTepto ynpasneHusi NYB Ne2 B
crnyyae otkasa 4B Ne1.

IOnsa peanusauyumn cnocoba cnegyeTt UCMNONb30BaTh MPOrpamMMHY0 KOHUry-
pauuto no Tabnuue 3.16.
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CneuuanbHble BO3MOXHOCTU U NpuMeHeHus MNYB

Ta6nuua 3.16 - NMporpammMHas koHduUrypaumsa nocnegoBaTenbHOW TpaHCNA-
LMK aHanoroBoro curHana

Ne| Kop HanmeHoBaHue 3Hay MpumeyaHue
1 [3-15| UcToyHuk 3agaHus 1 0 He ncnonbayeTtcs
2 |6-12| MuH. Hanpsk. Bxoga 1, kn.53, B |0 MwH. HanpskeHne
3 [6-90 | Wkana Bbixoaa 0 CurHan Bbixoga: 0-20 mA
4 |6-91 | dyHKUMA BbIXOAA 13 | «Tok All»
5 |6-93 | MacwTab MuH Bbixoaa, % 0 CwmelleHve BbIXxoAa.
6 |6-94 | MacwTab makc Bbixoaa,% 50 |Makc. 3agaHue

MYB Ne1 MYB Ne2

QDD DD QDD DD
R6
un

PucyHok 3.9 - Cxema nogknroyeHus asyx NMNYB npu TpaHcnsauum curHana

3.15.2 Mo cnocoby napannenbHOro nNOAKMK4YEeHUs aHarnoro-
BbIX BXxogoB oooux MN4YB

MageHve HanpspkeHUs1 Ha BHELUHEM COMpPOTUBIEHWMU Harpy3ku RH, OT Toka
patyunka UM, sBnseTca BXOAHbIM CUrHaroM OAHOBPEMEHHO Ansi 060MX BXOAOB, KIl.
53, M4YB Ne1 u MYB Ne2, npu napannensHOM MX NoakntodeHun. NpumeHeHne aToro
cnocoba TpebyeT cornacoBaHus AuMana3oHOB CUrHarNoOB aHanoroBbIX BXOA0B 060uMX
M4YB no Tabnuue 3.17, ana aatyuka UM c Bbixogom: 4...20 MA.

Ta6bnuua 3.17 - KoHdwmrypaumsa ons napannenbHOro NogknoYeHUsa aHano-
roebix BxogoB ob6oux N4YB

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 gatymka, 20
MA

3 |6-16 |lMocTosiHHas BpemeHu dunb- 2 Peakuusa Ha BO3MyLLEHMS

Tpa, C
4 |6-19 | Pexwum BxoAa, kn. 53 0 «HanpsixeHne»
5 |DIP4 | Bug curHana Bxoga, kn.53 OFF |Curnan 0-10 B
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MYB Ne1 MYB Ne2
QD DD DD QDD DD QD
=f=g=f=F=0= =f=R=f=0=f=

R6 Co Ry Co

[ ik al —t i

R6=360...470 Om, P > 0,25 Br;
R6=100 Om * 0,1 %, P 2 0,25 BT;
C¢=0,047...0,1 mk® — 50 B (kepamu4yeckumn);
UM - usmeputenbHbIA Npeobpa3oBaTesib C BbIXOAOM «TOK»

PucyHok 3.10 - Cxema napannenbHoOro nogknioyeHusi Bxoaos aByx MYB k
Bbixoay oaHoro UM

BenuunHa conpotnBneHms Harpysku BblibpaHa HM3KoOMHOW, RH = 100 Om,
Ong MUHMU3aLUN OOMOSNTHUTENbBHOW MOrpeLlHOCTN U3MEPEHUS CUrHana Ha aHa-
NOroBbIX BXOAAX, C BbICOKUM BHYTPeHHUM conpoTtuerieHnem 10 kOm, oboux M4YB.
[ns obecneyeHns BbICOKOM MOMEXOYCTOMYMBOCTWU MNUHMKM curHanoB oT RH, ee
peKoMeHAyeTCsi BbINOMHUTL 3KPaHMPOBaHHbIM Kaberem, a Cd nogknountb
HenocpeacTBeHHO K kn.53 1 k.55, kak nokazaHo Ha pucyHke 3.10.

MpeumywiectBom crnocoba SABMSETCS:

- paboTocnocobHOCTbL CUrHaNOB 3adaHus NpU NUTaHMK Aatyvka ot nboro
ogHoro unu oboux MYB,

- OTCYyTCTBME MOTEHUMarnoB cMeleHns obwux wuH oboux MYB, k.20 u
k.55 - ansa BXxoaoos/BbIXo40B,

- BO3MOXHOCTb 06beanHeHus obwmx wuH oboux MYB ana opraHusauum
obLen cxeMmbl ynpaBneHus.
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Mpumepbl onpoca u ynpaeneHusi M4YB no nHtepdpeicy RS-485

4 TMpumepsbl onpoca u ynpasneHus MNYB 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 MPOM3BEAEHbI, CBEAEHbI B Tabnuuy
4.1. HacTtpowku, ncrnosnb3yemble B NpUMepax NogkrnoYeHns BolaeneHbl KypCUBOM.

Tabnuua 4.1 - Hactpoiiku ceazu N4YB

MapameTtp | OnanasoH |

OnucaHue

O6wwue HacTporiku. Mpynna napamMeTpoB Ansi KOHPUTYPUPOBaHUS OGLUMX 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 aKTUBHa;
1—RS485

HacTtpowku no

pTa. MapameTpbl Ans KoHdurypmposaHusa nopta N4YB

8-30

0;2
[0]

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

0 — BHYTpeHHWUI npoTokon MN4YB;

2 — Modbus.

8-31

1-126;
[1]

Afpec ons WuHbl.
[7 - 126] — gnanasoH 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 YEeTHOCTU AaHHbIX. 3HauyeHue 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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Mpumepbl onpoca v ynpaenexnus NMYB no nHtepdericy RS-485
4.2 Appecauus peructpos [14B

[na onpoca napameTpos 4B 1 nsameHeHUss nx No ceTn UCnonb3yeTcs cne-
AytoLLme 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 cooTBeTCTBOBATH 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 (OcraHoB NpvBOAaA pas3nNMYHbIMU crnocobamu:

e COpoc nocrne aBapuinHOIO OTKIMYEHWS;

e PaboTa ¢ pasnuyHbIMK NpegyCTaHOBNEHHbIMIU CKOPOCTSIMMU;

e PaboTa B 06paTHOM HanpaBreHuy;
[ J
n

YnpaeneHue BcTpoeHHbIM pene M4YB.
OMWMO KOMaHZHOro Crosa MUCNomnb3yeTcs CNOBO 3aAaHns no nHtepdency RS-
485, crnoBoO COCTOSIHMS, CIIOBO 3Ha4YeHUs 0BpaTHOWM CBSI3N U PerncTp MHOEeKcMpoBa-
HWS napameTpoB. x HasHayeHve 1 agpecaums ceeaeHbl B Tabnuue 5.2.

Ta6bnuua 4.2 - Cnyxe6Hble peructpbi M4YB

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: pEerucTp CrnoBa COCTOsIHWMS MpuBOAa
50210 50209 BbIxogHble AaHHblE: PErucTp OCHOBHOTO TEKYLLErO 3HaYeHUst
npveoga (MAV)

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

Ta6bnuua 4.3 - BuTbl KOMaHAHOro crioBa

5 Jlornyeckoe coctosiHue 6uTa ®DYHKUMA KHONKK 5-1*
uT 0 [ 1 (ananor)
0 MpenycraHoBNeHHOE 3aaaHWe, MiaaLuvin GuUT 16
1
1 MpenycraHoBNeHHOE 3aaaHuWe, cTaplumii Gut 17
0 [ 1
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OkoH4aHue Tabnuubl 4.3

but Jlornyeckoe coctosiHne 6urta DyHKUMA KHOMKK 5-1*
0 1 (aHanor)
2 TopMokeHne NOCTOSHHLIM HeT TopmMoXeHus 5
TOKOM NMOCTOSIHHBIM TOKOM
3 OcTaHoB Bblberom HeT octaHoBa Bbiberom 2
4 BbICTpbI OcTaHOB HeT GbicTporo octaHoBa 3
5 Dukcaumsa YacToTbl HeT comkcaumm yactoTbl 20
6 OcCTaHOB C 3ameasieHemM MMyck 8
7 HeT cbpoca Cbpoc 1
8 Pabota no 3agaHuto PukcmpoBaHHasi yacTora (3-11)* 14
9 MaveHeHne MameHeHue ckopocTu 2 34
ckopoctm 1 (cornacHo 3-5%)
(cornmacHo 3-4%)
10 [aHHble HeAenCTBUTENbHbBI [aHHble encTBUTENbHbI -
11 Pene 1 BbIKMHOYEHO Pene 1 BKknoYeHO (AHanor 5-4%)
12-13 He ucnonbaytotcs
14 | Habop1** Habop 2 23
15 | PeBepc HeT peBepca 10
MpumeyaHume - ** AKTMBHO TONbKO Npu 3agaHuy napameTpy 0-10 3Ha4eHUs
«9y».
Tabnuua 4.4 - Butbl cnoBa cOCTOAHUA
Ilornyeckoe coctosiHue 6uTa
Bur
0 1
0 YnpasneHue He roToBo [OTOBHOCTb K ynpaBneHuno
1 MpuBog He roToB MpuBog rotos
2 OcTaHoB BbIGerom HeT octaHoBa BbiGerom
3 HeT aBap. curHanos ABapuiiHbIN curHan
4 HeT npepynpexaeHus MpepynpexaeHve
5 He ncnonbayetcs
6 HeT kputnyeckux aBapui OTkntoYeHne ¢ 6riokMpoBKoW
7 HeT npegynpexaeHus MpegynpexaeHue
8 He Ha 3agaHun (Hanpyumep, pasroH) Ha 3agaHun
9 PyyHon pexum ABTOMaTUYECKUIN PEXUM
10 BHe yacToTHoro gnanasoHa B yacTtoTHOM gnana3oHe
11 OcTaHoBneH Paborta
12 MpuBog B HopmMe OcTaHoB C aBTOMaTUYECKNM Mepe3anyCckom
13 HeT npegynpexaeHusi o HanpskeHum MpegynpexaeHne 0 HanpsHKeHUn
14 He Ha npegene no Toky Mpegen no Toky
15 HeT npepynpexaeHns o neperpese MpepynpexaeHue o neperpese
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4.3 YpaneHHbIn onpoc 1 ynpaBneHme OBEH MNM4YB ¢ nomouwbio
OBEH INMJIK-150

[MokasaHbl OCHOBHbIE NpreMbl paboThbl NO yaaneHHoMy ynpasneHuto MNYB
C MCMNonb30BaHWEM KOMaHAHOrO CrioBa, a TakkKe CHUTbIBAHWUA OCHOBHbIX Mapa-
MeTpoB npubopa no uHtepcency RS-485 ons mcnonb3oBaHus B nporpamme
yrpaBneHnsa nnn apxmsauuu.

Ons nopkntoyeHus pernctpoB namsaty MNYB n komaHgHoro crnoea 6ygem
ncnonb3oBaTb CTaHAAPTHLIM MHCTPYMeHTapuin koHdurypaumm MK gna ceasm ¢
Modbus-ycTponcTeamu.

3anyctute CoDeSys, co3ganTe HOBbIN NPOEKT UMM OTKPOWTE CYLLECTBY-
owmn. 3angute Ha Bknagky Pecypcebl u Boibepute nyHkT KoHdourypauus MIIK (cwm.
pucyHok 4.1).

E-{PLC 150 U

5---Discrete input & bitF1x]
~Discrete output 4 bit[F1x]
~Special output[FIx)
~{nifed signal sensor[SLOT]
- nifed signal sensor[SLOT]
~{nifed signal sensor[SLOT]
~{nifed signal sensor[SLOT]
~-Analog output]FLx]
~Analog output]F1x]

% Pecypcer

B2 MroBansHee MEpEMEHHEIE

B[ tutmmarera ANALYZATION.LIB 5.10.99 090505
B0 dusauorexa [ECSFCLIE 13.4.06 15.51:28: rooda
""" m Bopr#ypHan

""" K.oHgHrypauma MK

""" 4 K.oHepurypauda sanad

----- K.OH®HrypauMa Tpesar

) Meneasep GubmMoTer

----- : MeHenxep napareTpos

----- 3, Menenep npocriaTpa

----- ﬁ HacTpoiki Lenesoi nnarhopmel
----- (B NNk Epaysep

----- '}@ Patiovan oGnacTe

----- UH®ppoEan TpaccHpoEKS

-...=...7....71.J00. 001111 e DT
L g e

PucyHok 4.1 - Kondurypauus MNMIK
B oTkpbiBlweMcs creBa okHe koHdurypaumm MNMJIK npaBon KHONKOW «Mbl-
WK» HaXmuTe BepxXHIow Haanuck. Hanpumep, npu ucnonb3oBaHuu [MJIK150-
220.U-M atoun Hagnuckto 6yaet PLC 150 U. B OTKpbIBLUEMCSH KOHTEKCTHOM MEHIO
BblibepuTe nyHkT [o6aButb [MopganemMeHT, 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)...

AnifedrsgrarsensorrSTerT] 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 yCTpoMUCTB MO CeTu
C MOMOLLbIO JAHHOro NPOTOKOMa KOHTPOINEp AOIMKEH ObiTb BeayLwmm npubopom,
TO eCTb MacTepOM CeTU, YTO OTPaXeHO B Ha3BaHUM [oOaBreHHOro Moayns
ModBus (Master).

3ameTnm, uto MNMYB obwaeTca ¢ MJIK no nHtepdericy RS-485. Moatomy B
napameTtpax noganeMeHta ModBus Master 3ameHM 3HayeHWe napameTpa uc-
nons3yemoro nHtepgenca Debug RS-232[Slot] Ha RS-485.
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=

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. Bblibepute Hyx-
Hble 3Ha4YeHMs U3 CNUCKOB, BbIMafaloLWmnX Npu HaXkatum Ha KHornku X,

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 MJIK
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OTHOCKTENbBHO YCTAHOBOK MO YMOSYaHUIO M3MEHSTCS MapamMeTpbl, Bblae-
JleHHblEe LUBETOM:

e Communication speed (ckopoctb 06MmeHa) 115200—9600 6uT/c;

e Frame oriented (noatun npotokona cesasn) ASCIl -RTU.

[nsa Toro, 4To6bI CAMOCTOATENBHO HACTPOUTL CMIMCOK U hopmMaT NonyvyaeMbix
¢ M4YB pgaHHbIX, HAXXMUTE NPaBOW KHOMKOW MbIwn Ha nyHkTe ModBus (Master), B
NOSIBUBLLEMCS] KOHTEKCTHOM MeHIo Bbibepute nyHKT [Jo6aButb MNopanemeHT, a
3atem moaynb Universal Modbus device (pucyHok 4.5).

3-PLC 150 1

B--Discrete input 6 bit[FIx]
B--Discrete output 4 bit[F1x]
Bl--Special output[FI<]
Bl nifed signal sensor[SLOT]
B---Unifed signal sensorSLOT]
B--Unifed signal sensorSLOT]
B---Unifed signal sensorSLOT]
B---Analog output[F1x]
B--Analog output[F1x]

=} us (Masteri[vVAR]
- AT %009 0 CBHTb eMEHT [ r fi MI .r\1 _
AobaeHTE MNoa3neMeHT Universal Modbus device. ..
0
AT %0OWW9.1 OWEN_ VA, .
~-RE-455-1 [SL BbIMHCNATE aapeca CWER_MYLIS, .,
CWER_MDWY, L,
BripezaTe Chrl+
KonMpoeaTe Chrl+C
¥AanHTE Del

PucyHok 4.5 - lo6aBneHune moaynsa Universal Modbus device

Beigenute nossusiuninca mogyns Universal Modbus device [VAR], 3a-
TEM OTKPOMTE OKHO €ero CBOWCTB, BbiOpaB Bknagky Mapametpbl Moaynsa (cwm.
pucyHok 4.6). lNepBble TpM MyHKTA MOXHO OCTaBUTb 6€3 M3MEHEHWUN, T.K. OHU
onucbiBaloT napameTpbl cBa3n no Ethernet, B To Bpems kak MNJ1IK cBA3biBaeTca ¢
MYB no mHTepdency RS-485. Heobxogumo BeicTaBuTb B napameTpe NetMode
3HaveHue Serial, a Takke 3agatb agpec 4B B nyHkTe ModuleSlaveAddress.
CornacHo Ttabnuue 4.1 — ero agpec 1. OctanbHble NnapamMeTpbl MOXHO OCTaBUTb
B TOM BMAE, B KAKOM OHW NPeACTaBIEHbl HA PUCYHKe 4.6.

MHoeke | Ma | SHAYEHHE | [Mo yraony. | fl . | M akc.
ModulelP 10:0:0:223 1000223

2 b ax timeaut 150 150 10

3 TCPport a0z a02

4 Mettdode Seral =] Senal

] ModuleSlavesddress 1 1 2585

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

7 Polling time ms 100 100 10 10000

g Wigibility Ho = Mo

9 Amount Repeat 0 0 0 100

10 Byte Sequence Trace_mo... =] Trace_mode

PucyHok 4.6 - MNapameTtpbl moayna Universal Modbus device
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Tenepb Heobxoanmo ao6aBuTb B MOAYSb T€ NepeMeHHble (PErncTpsbl), KOTO-
pble nnaHupyeTcsa onpaiwumeaTtb No cetn. B paccmatprnsaemom npumepe MK ¢
M4YB obmeHnBaeTCs cneayLWUMU napamMmeTpamu:;

KomaHaHoe cnoso;

CnoBo cocTosiHUS;

CnoBo 3agaHusa YyacTtoTbl nNo RS-485;

CnoBo onpoca 4acTtoTbl No RS-485;

BbixogHas yactoTa, 'y (16-13);

BbixogHasa MolHOCTb perynuposaHus, KBT (16-10);

e Tok gBuratens, A (16-14).

Ons pobasneHus pernctpa Haxxmute npaBomn kHonkon Ha Universal Modbus
device [VAR], 3atem B KOHTEKCTHOM MeHI Bbibepute nyHKT [Jo6aBUTb
MopanemeHT, a 3atem Register input module (cm. pucyHok 4.7).

AT %QD2.0: DWORD; (" Last address ™) [CHANMNEL (O]
AT %QOW3 1 WORD, (" Last error ™) [CHANMEL {2]
RS-485-1[SLOT]

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

BCTaEMTE ZNeMeHT 25 R
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 Chrl+4 ;
Real input module. ..
¥ AanmHTE Cel

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

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 pgobaBneHns HY)XHOrO Yucna pPerncTpoB M HasHa4YeHWss UM MMEH
koHdurypauus MNJIK npumeT BUA, NnokasaHHbIA Ha pucyHke 4.8.
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B--ModBus (Master) (* MpoTokon ceask ™) [VAR]

b AT %QDY.0: DWORD: (7 Last address ™) [CHANNEL (Q)]
- AT %OW3 1 WORD; (" Last error *) [CHANNEL (Q1)]
-RS-485-1 (" MHTepdhedc ceAzn ™) [SLOT]

eqgister output module (7 3aganne no RS-485 ") [VAR]
feezad rs AT %QWO.1.1.0: WORD; (¥ *) [CHANNEL {Q)]
eqister 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]

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

: - Fwyh AT %IVY9 150 WORD, (7 BelxoaHaa molwHocTe MYE ™) [CHAMNMNEL (1Y
B 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 NpuHUmMNam pa-
60TbI No npoTtokony Modbus.

Hactpoiiku agpecaumm ons npuBeaeHHbIX NapameTpoB CBEAEHbI B Tabnumue

5.5.
Tabnuua 4.5 - Aapecauus 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
HabnioaaTh B pexmme pearnbHOro BpeMeHu nsMeHeHve 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 nepemenHou B Pl M4YB.
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AT %009 .0: DWORD, (* Last address ™) [CHANMNEL (Q)] = 1

- AT %QW9 1 WORD, (7 Last errar ™) [CHARNMNEL (Q)] =0

FeRE-485-1 {7 MHTepdeiic ceman ™) [SLOT]

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

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

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

: feeizad 15 AT %QWWO.1.1.0.WORD: (7 ™) [CHANNEL (Q)] = 16384

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

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

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

byt freq AT %MY9.1.3.0; WORD; (* *) [CHANNEL (1] = 49153

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

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

E Register input module[vY AR]

: - Fwyh AT %09 150 WORD, (" BelxogHad mMowHocTe MHEB ™) [CHANMEL ()] = 30

egister input module (7 Tok geuratena *) [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 v gp. JTlto6on
OPC knueHT MoxeT obmeHmBaTbCa AaHHbIMK ¢ nobbim OPC cepBepomM BHe 3aBu-
CUMOCTU OT creummrKM YyCTPOWCTBa, AN KOTOporo paspabaTbiBancs KOHKPETHbIV
OPC cepsep. DDE knneHTOM MOXET BbICTynaTb Ntobasi nporpamma nogaepkusato-
Lwas obmeH Yepe3 DDE. Hanpumep, Microsoft Excel u ap.

OPC cepBep MoxeT paboTaTth B pexxume "Master" n "Slave". Noaaepxnsaetcs
paboTa B pexXvme Kak NOoKanbHOro, Tak U yoaneHHoro cepeepa. AT0 03HAYaET, YTO
NPUIOXEHUS-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.

[nsa otobpaxeHnsa gaHHbix NMYB B OPC co3gagum y3en AaHHbIX B pasgene Te-
KyLLMe AaHHble, Kak Noka3aHo Ha pucyHke 5.10. B nepeom y3ne GygeT cogepkaTtbes
Habop perncTpoB Ans OTOBPaKEHUsT HECKONbKMX BaXHbIX napameTpos [14B.
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HobGaewTb yaen E|
Modbus l
¥ Lectus Modbus OPC/DDE server 3.9 - Config.cfg m -
KOHDMrYpaUMA  MSMEHMTE  BRINOMHWTE  HacTpofika  Momowe MR d3a |PEHV‘[EQISW‘DD[DS
@ E O g I\ OnucaHue |DI‘IHCaHHE yzna
MoaknoyeHue Yerpoicreo
CocToaHue
- ]J'Ior ] Mparoe noakAkHeHKe j Mpotoken |Modbus RTU v
*- Mcropuyeck. Hactpoiika .. Agpec yoTpoficTea |1 dec
A S Pyrruma vTendAa |03 w | dec
ﬂ PyHkuMA 3aMHcH (16 = | dec
Onpoc pynnoEoi sanpoc v
SKcnopT Mepuon onpoca 1.0 |Z] Cek 1|~ NononHuTensHo
MmnopT M Geam m’@ MapareTpe ...
WameHTE OTmeHa
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 HaCTPOWKKN CBA3M YCTPOWCTBA:

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

o  OdyHkuua yteHua — 03 (onsa perncrpa);

o  dyHKkuua 3anucu — 16 (anga permctpa).

[Inst HAaCTPOViKM NapaMeTPOB MOAKIIOYMEHNS B pa3aerie NoaKroveHe Heobxoammo
BbIOpaTb BapuaHT lNMpsMoe nogkntodeHre (MYB nogkntoveH no uHTepdency RS-485).
HaxaB Ha kHonky HacTtpowmka, MmoxHo BbiopaTe COM-nopT ans nogxntodenus MYB k
MK

AHarnornyHbiM obpa3om 4obaBMM B MPOEKT U OMNpedernM HacTPOMKM NogKIouve-
HWS Ans ysna paboTbl co cryxebHbimn cnosamu MNYB (3agaHve no RS-485, komaHa-
HOe CroBO W CMOBO COCTOSHMA). By aTux HacTpoek npuBedeH Ha pucyHkax 4.12 u
4.13.
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Wame HHTb Ne peMeHHYH 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
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