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1 ObnacTb NnpMMeHeHus

Hacrodawmit ctaHaapT onpeaensier 0COOEHHOCTU CUCTEM YNPaBIEeHU CKOPOCTbIO BPALLEHWs r’uapoTyp-
OUH 1 SBMAETCA OCHOBaHMEM AN NPOBEAEHUS UX UCTbITaHUA. CTaHaapT KacaeTcsa pasnuyHbiX 3a4a4v ynpas-
NeHns, Takux Kak perynupoBaHue CKOPOCTU BpaLLeHMs Npu paboTe Ha eAuHYI0 U U30NIMPOBAHHYHKO SHEProCH-
cTeMbl, obecneveHne 6€30nacHOCTU, perynupoBaHme akTMBHON MOLLHOCTMU.

McnbiTaHusa cuctem ynpasneHus rmapotyponH peLuaeT crneayowme 3agaqu:

- NpOBEpPKa COOTBETCTBUS XapaKTEPUCTUK CUCTEMBI cneumdurKaumm, NPUBEAEHHON B JOTOBOPE;

- NpoBepKa Haanexailero (PyHKLUMOHMPOBAHUSA B 3aBOACKUX YCIMOBUAX U/MITN HA MECTE YCTaHOBKY;

- UCMbITaHUSI HA NPOBEPKY rapaHTui;

- OLEHKa COCTOSAHUS CUCTEMbI YNPABNEHUS ANa onpeaeneHns HeotXxoaNMOCTM PEMOHTA UM 3aMEHBI.

Hacroawmi ctaHgapT pacnpocTpaHAeTcs Ha:

- CUMCTEMbI YNpaBfneHnsi CKOPOCTbIO BpaLLEeHUs, MOLLHOCTbIO, OTKPLITUEM HaMPaBMALEro annapara,
YPOBHEM U Pacxo40M BOAbI AN BCEX TUMOB TYPOUH;

- 9MEeKTPOHHOE, ANEeKTPUYECKOe 1 rmapaBnuyeckoe ob6opyaoBaHue;

- YCTPOKWCTBA 3aLUThI;

- YCTPOWCTBA MycKa U OCTAHOBKU arperaTos.

2 HopmaTuBHbIe CCbINIKU

B HacTosiLemM cTaHgapTe Mcnonb30BaHbl HOPMATUBHLIE CCbIMKU HA Cneayowme craHaapTbl:

M3K 60545:1976 TypOuHbl ruapasnuyeckue. PykoBoaCTBO MO BBOAY B SKCnnyarauuio, pabore n obeny-
»usaHuio (IEC 60545:1976, Guide for commissioning, operation and maintenance of hydraulic turbines)

M3K 60193:1999 TypOuHbl rmapaBnuyeckue, akkymynupyroLme Hacocbl n TypboHacockl. NMpuemoyHble
ucnoitaHnsa Ha mogenu (IEC 60193:1999, Hydraulic turbines, storage pumps and pump-turbines — Model
acceptance tests)

M3K 60041:1991 TypOuHbl ruapasnuyeckune, rugpoarperatel FASC n TypboHacockl. [Nonesble npue-
MOYHbIE UCMbITAHUA AN onpeaeneHns nponyckHon cnocobHocTu (IEC 60041:1991, Field acceptance tests to
determine the hydraulic performance of hydraulic turbines, storage pumps and pump-turbines)

M3K 61362:1998 Cuctembl perynupoBaHusa ruapaBnuyeckux TypouH. PykoBOACTBO MO COCTABMEHUIO
TexHudeckmx ycnosun (IEC 61362:1998, Guide to specification of hydraulic turbine governing systems)

MO3K 61000-4-2:2008 3nekTpoMarHUTHaAA COBMECTUMOCTb. YacTb 4-2. MeToAWMKM UCNbITAaHUA U n3-
MepeHui. UcnbiTaHue Ha HEBOCMPUUMUMBOCTb K 3SnekTpocTtatuyeckomy paspagy (IEC 61000-4-2:2008,
Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques — Electrostatic
discharge immunity test)

M3paHue ocpuuymanbHoe
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M3K 61000-4-3:2006 3nekTpoMarHMTHass COBMeCTUMOCTb. YacTtb 4-3. MeTtoankun uUCNbITAHUK M
namepeHui. NcnbitaHue Ha YCTOMYUBOCTb K BO3AEUCTBUIO ANIEKTPOMArHUTHOrO NONA C U3Ny4EeHMEM Ha
paauovacrotax (IEC 61000-4-3:2006/Amd.1:2007/Amd.2:2010, Electromagnetic compatibility (EMC) —
Part 4-3: Testing and measurement techniques — Radiated, radio-frequency, electromagnetic field
immunity test)

M3K 61000-4-6:2013 3nekTpoMarHuTHass COBMECTUMOCTb. YacTb 4-6. MeTOAMKN UCMbITAHWUIA U U3Me-
PEHMWA. 3aLLUMLLEHHOCTL OT MOMEX MO Lenu NMUTaHus, HaBeAeHHbIX pagnmoyacTtoTHeiMu nonsmu (IEC 61000-4-
6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques — Immunity to
conducted disturbances, induced by radio-frequency fields)

NCO 4406:1999 lMpusoabl rmapasnuyeckue. XKugkoctu. MeTog KOAMPOBAHUA CTEMNEHW 3arpAsHEHUs
TBepabiMu Yactuuammn (ISO 4406:1999, Hydraulic fluid power — Fluids — Method for coding the level of
contamination by solid particles)

3 TepMuHbI, onpeaeneHus, o603HaYeHUs

B cTtaHaapTe npuMeHeHbl TepmuHbl No MOK 61362, a Takke cneayowme TepMUHbI C COOTBETCTBYIOLLU-
MU onpeaeneHnamMmu n 0603HaYEHUAMK:

Moa- TepMuH O6o3HaueHue, OTHOCcUTENbHOE
NyHKT Onpeaenenine €AVHILIa U3MEPEHUA o6o3HaueHue
3.1 Ob6wme onpeaeneHuns

OTKIIOHEHUE CKOPOCTU | Paznuune Mexay dakTUYECKOH CKOPOCTLIO An, 06/MuH
311 BpaLleHUA U KOHTPONLHOW CKOPOCTbIO B Aw, pag/c Xn

paccMmaTpuBaeMblii MOMEHT BPEMEHU Af Ty

3.2 Mpon3BoaUTENbHOCTL NPU OCHOBHLIX HAPYLUEHNAX

TOPMOXEHUe McTekwee Bpems, B Te4eHWe KOTOPOro

cepBOMOTOpa CKOPOCTb ABWMXEHUA LUTOKa CepBOMOTOpa
3.21 3amMegnsaeTcsa Npu ABUXEHUN OT TeKyLlero Th

MOSNIOXEHWSA 40 NOMHOCTLIO 3aKPbITOro Mno-
NOXeEHUA (CM. PUCYHOK 1)

ycunune cepeoMoTopa | Ycunue Ha OTKPbITME W/MIM  3aKpbiTUe,
322 npousBefeHHoe CepBOMOTOPOM, NpU Mo- FEH
fladve Macra npu MUHUManNbLHOM faBneHnm

303 | MowHocTs MMpousBefeHne MaKkcMMarbHOrO  YCUNus FYn,
- cepsomoTopa CepBOMOTOpa Ha nepeMeLLieHne NopLUHA Ix=H'M
Yy

max

1,0 |

]

PucyHok 1 — Bpemsi TopMoxeHns cepsomoTopa T,
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Moa- TepMmuH ObosHauveHue, OTHocUTemnbHOE
MyHKT Onpeaenenie eMHUL@A U3MepeHna ob6o3HaveHue
3.3 TepMuHBI, CBA3aHHbIE C YPaBNsAeMOi CUCTEMON
ynpaensemasa cuctema | Cuctema, cocToswlas M3 rugpasnuye-
CKON TypBWHBLI C MPOTOYHOW YacTblo, re-
3.3.1 HepaTopa ¢ perynaTopoM HanpsKeHusa u
3rEeKTPUYECKOR CeTn, C KOTOPO OH CBS-
3aH
339 | OTKIoHeHue Bpaljaro- OTKNOHEHWe BBLIXOAHOW MOLUHOCTH, Ae- AM. H'm m
e Lero MoMeHTa NEHHOW Ha MTHOBEHHYIO YITIOBYIO CKOPOCTb ’
NOCTOAHHAA BPeMeHU OTHOLWeHNe KUHEMaTM4YecKoro MOMEHTa
3.3.3 | arperata arperata K rapaHTUpOBaHHOMY KpyTsLLEMY T,c
MOMEHTY
NOCTOAHHAA BpeMeHU OTHOLWeHNe 3NEeKTPOAUHAMUYECKOTO MO-
3.3.4 | Harpysku MeHTa Harpy3ku K rapaHTUpoBaHHOMY Kpy- Ty C
TAWEMY MOMEHTY arperata
nepefaro4Hoe OTHO- OTHOLEHNe KpyTALero MoMeHTa m; npu
LLIEeHMe YyrpaBneHus NOCTOAHHOW CKOPOCTU N Harope K nepeMe-
Typ6uHoM LLeHUIo cepBOMOTOpay (CM. PUCYHOK 2)
3.35 ey
_ d(Mt /MI') — dm|
yE =
dy dy,
rpaduk perynuposa- MpaduK OTHOCUTENBLHOW CKOPOCTU B 3a-
HWS CKOPOCTK BUCUMOCTW OT OTHOCUTENbLHOW CUMbl B
COCTOSIHUM paBHOBECUA NPU NOCTOSTHHOM
3.3.6 BO3AEWCTBMMU
p= P
R

1,0

PucyHok 2 — MepepaToyHoe OTHOLLEHMWE YNpaBreHns TypOuHow
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Moa- TepMuH o O603HaueHue, OTHocUTEmNbHOE
npeaeneHve
MyHKT eAVHUL@ 13mepeHus o6o3HaveHue
cTatusm 3aBMCUMOCTb CKOPOCTY BpaLLeHWs OT BO3-
MYLLIEHWUSA NpU NOCTOAHHOM YNpaBnsowemM
BO3[1eCTBUN. XapaKTepusyeTcs YrioM Ha-
337 KIOHa 3aBUMCUMOCTU CKOPOCTU BpalleHus e
e OT OTKPLITUS HanpaenstoLLlero annapara P
o —_ dx,
PT dx
P
perynupoBoudHbIf Ana- | PasHuua Mexay 3Ha4eHWAMU OTHOCUTENb-
3.3.8 nasoH HOW CKOpPOCTW NpPW HYreBOW U HOMWUHaNb- e
HOW MOLLHOCTW Harpy3ku
dakTop camoperynu- HaknoH rpachmka MOMeHTa Npu U3MeHeHUK
poBaHus ynpaense- CKOPOCTU C 3af@aHHbIM OTKPLITUEM Hanpas-
MOV CUCTEMBbI NSoLWero annapara 1 3agaHHoi Harpy3sKkom
3.3.9 cetn. KpyTawMidi MOMeEHT porxeH ObiTb €n
OTHECEeH K HOMWHAaNbHOMY KpyTALLEMY MO-
MeHTY P/, N HOMUHaNBHOW CKOPOCTU @,
(cM. pucyHok 3)
dakTop camoperynu- MepemeHHas e, ANA TYpOUHbI
poBaHUs TypOUHbI
amy
3.3.10 = &
dx,
P, 1 o, UMetoT Te Xe 3HaueHus, 4o nB 3.3.9
(cM. pucyHok 3)
hakTop camoperynu- MepemeHHas e, ANS Harpysku
pOBaHUs Harpy3ku
_dmg _a d(P/o)
3.3.11 ¢] an ’Dr an eg

P, 1 o, UMetoT Te Xe 3HaueHus, 4Tom B 3.3.9
(cM. puCyHoK 3)

PucyHok 3 — ®akTop camoperynupoBaHusi ynpasnseMoi cucTeMel
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Moa- TepMmuH OnpeneneHmne O6o3HaveHue, OTHOCUTeNbHoE
NYHKT pen eAvHWLA n3Mepenna |  oGoaHaueHune
XapaKTepucTuKa Ha- KoabpunLmeHT, BoipaxaloLmili OTHOLWEHWE
rpy3Ku cetu U3MEHEHUA OTHOCUTENBHOrO  KPYTALLEro
MOMEHTa Harpy3kun K M3MEHEHU OTHOCU-
TeNbHOW CKOPOCTH.
3Ha4eHne, Ha KOTOpoe W3MEHAETCA MOLL-
3.3.12 HOCTb AP, ecTb haKkTuieckas notTpedneHHas ey
CETbH MOLLHOCTL Py. [InA npakTudeckux ue-
Neil NOCTOSIHHAA €, BLIMUCAAETCA NO hop-
myne
4 AP/P,
&p=——-1
Xn
BpeMS oTpaxeHusa Ha- | Bpemsa, Heobxogumoe ANS NpoxoxgeHus
nopHoro Tpybonposoga | BonHbI AaBNeHWA ABOWHOW ANUHLI TpyGo-
npoBoja U3 n y4acTkos
—oyn Li
3.3.13 T _22’=1a;' T, c
rae a; — CKOpOCTb pacnpocTpaHeHNA BOMHbI
Ha /-M y4acTke HanopHoro Tpy6onposoga;
L;— pnvHa j-oro y4acTka
BpeMs UHepuuu Boabl | Bpema, 3a koTopoe BoAa NpOXOAWUT N
y4acTKoB HanopHoro Tpy6onposoga B Ho-
MWUHansHOM pexume, onpeaensaeTca
n
-2 vh
Y g.-H = A’
3.3.14 ri-17 Twi C
rae A~ nnowaab i-ro cedeHus;
L;— pnuHa j-ro yqacTtka,
Q,— CKOPOCTHOM pacxoa;
H,— cKopocTHOIM Hanop;
g — ycKkopeHue cBobofHOro nageHus
MocToAHHasn rugpae- OTHolueH1e BpemMeHU UHepLuuu Boabl Ty, K
nn4eckoro ynapa BPEMEHU OTpaXeHUs HamopHoro Tpybonpo-
3.3.15 | (nocTtosiHHas Boaa 7, npu FapaHTI/IpO?aHHbIX yCrnoBusix Py
Annuesn) h =W
L
r
MaKcuManbHoe U3- | MakcumanbHoe MrHOBeHHOe usMeHeHue | AMpmay 06/MUH
3.3.16 | MeHeHWe MIHOBEHHOW | cxopocTi npu BHE3aNHOM M3MEHEHUM Ha- Aw,..., PAAIC
CKopocTn rpy3sku (cM. MOK 60041
py3Ku ( ) Af oo TU
MakcumanbHoe MakcumansHoe MrHOBEHHOE W3MeHeHue
3.3.17 | nameHeHUe MrHOBEH- [AaBneHus Npu BHe3arnHoM U3MEHEeHUU Ha- AH o MNa
HOro AaBneHusi rpy3ku (cm. MOK 60041)

4 OYHKUUM U KOMMOHEHTbI CUCTEMbI yNpaBreHus!

B atom passene nepeuucneHbl hyHKLIMM U KOMIOHEHTLI CUCTEM YNPaBNEHUS, KOTOPbIe NOANeXaT Uc-
NbITAHUAM W NPOBEPKaM.

4.1 CucteMbl ynpaBrieHUs

4.1.1 OcHOBHbIE 334a4YM
OCHOBHbI€ 3aa4un yNpaBneHus:
- perynupoBaHue CKopocTu (6e3 Harpy3ku u cuHxpoHusauum, MOK 61362);
- ynpasneHue MowHocTbio MOK 61362;

- KOHTPOnb OTKpbiTuem MOK 61362.

4.1.2 3agaum BTOPOro ypoBHA

K 3agauam BTOpPOro ypoBHA OTHOCATCA:

- ynpasneHue ypoBHEM BOAbI UMK NO3ULIMOHUPOBAHUE OTKPbITUS;
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- ynpaeneHue pacxoaoM Boabl;
- ONTMMWU3ALMA YNPABNEHNA CTAHLMEN.

MpumMevyaHne — TepMUHONOTUA HACTOSALLErO CTaHAapTa He B MOMHOW Mepe COOTBETCTBYET TePMMHOSIOrMK no
M3K 61362.

4.2 ipyrue 3apauyun CUCTEMbI yNpaBrneHus n nepexoabl

Opyrumu 3agavamu ynpaeneHust ABNsIOTCA CreayloLme:

- ynpaBneHue HabopoMm Harpy3ku;

ynpaBeneHue AaBneHuem;

NYCK ¥ CUHXPOHU3ALUS;

OCTaHOBKa W aBapuiiHasl OCTaHOBKa;

nepexoanl Mexxay pasnuyHbiMU peXKuMamMu ynpasneHus.

4.3 KOMNOHEHTbI CUCTEM ynpaBrieHus

KOMMNOHEHTbI CUCTEMBI YNPaBIEHUS:

- aneKkTpornapasiM4€CKUE U INEKTPOMEXaHUYECKHe npeoﬁpasoBaTenM;

- perynupytome KnanaHbi;

cepBogBuraTenu;

CUCTEMbI NMoAAYM Macna v AaBrneHns U annapathbl XPaHEHUS! SHEPTUN (AKKYMYIISITOpPbI, FPY3bl, NPYXMHbI);
BCnoMoraTtenbHbl€ UCTOYHUKU NMUTAHUA 3neKprqecxux/3ne|crp0HHblx I'IpM60pOB N CUCTEM.

4.4 OYHKUMK 3aMUTDI

- OTKNIOYEHME;

3aLuuTa oT NpeBbILLEHUsA CKOPOCTH;
- BrnoKUpoBKM;

- oGHapyxeHue gedopmaumii.

4.5 3awmTa oKkpyxarwen cpeabl

Ha cuctembl ynpasneHust BO34eiCTBYIOT Takue BHELUHNE YCMoBuA, Kak:
- Bubpauuu;
- KnuMaTu4eckue ycrosus.

4.6 dnekTpoMarHuTHasi COBMeCTUMMOCTb (SMC)

[nsa cuctem ynpaeneHus akTyanbHbl TaKWe acrnekTbl, Kak:
- OMC B cooteetcTBUM ¢ M3K 61362 (4.17);
- 9neKTPUYECKUe UCTOYHUKN NOMEX.

5 [loroBOpHbI€e yCroBUA

5.1 MTapaHTUM U NpUEeMOYHbIe UCTbITAHUA

B npoLiecce NOATBEPXKAEHNSA rapaHTUil Ha HOBbIE CUCTEMbI YNPABIIEHNS HOBLIX U CYLLECTBYIOLLIMX SEK-
TPOCTaHUUI peKOMeHaYyeTCA:

- onpeaenuTb 0COBEHHOCTM YNPaBseMOi CUCTEMbI;

- yKasaTb BUAbI UCMbITAHUA CUCTEMbI YNPaBREeHUs, KOTOPblE AOSDKHbI BbiTh NPOBEAEHBI AT NPOBEPKM
rapaHTUi 1 NONHOThLI AOKYMEHTALNUK;

- yKasaTb Mepbl, KOTOPble GyayT NPUHATBLI B Cry4ae 0TKa3a OT BbIMOSHEHUS! rapaHTUi.

B npoLiecce UCMbITaHMIA CYLLECTBYHOLLEI CHCTEMBI YNPABIEHUS 4ODKHbI ObITb NPOBEAEHbI TOMBKO T UCTIbI-
TaHus, KOTOPbIE NO3BONSIOT OLEHUTb €€ BaXKHeLLME CBOKCTBA NpW paBoTe, HanpuMep, Ha U30NMPOBAHHYIO CETb.

PykoBoAUTENb UCMbITAHKUI OTBEYAET 3a NPOLIeAYpPY NPOBEAEHUS U PE3YNbTaThl UCTILITAHWIA, a TaKkxke 3a
UX JOoKyMeHTauuo. dopmaTt JOKYMEHTaLUM COrnacoBbiBatoT 3abnaroBpeMeHHo.

5.2 NokymeHTaums

[ns Kaxgoro UCbITaHWsA JOMKHbI GbiTh CreaytoLme 40KYMEHTbI:
- napameTpbl U3MEPUTENbLHOI annaparypbl;
- MPOTOKOMbI UCTILITAHWIA;
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npegenbHbie 3HaYEeHUs nokasarenen;

- OMUCaHUE YCIIOBUSA UCTILITAHWIA;

- onucaHue npoueaypbl UCNbITAHUN;

- OTYeT O pesynbrarax UCMbITaHUMN.

TwarenbHas NOAroToBKa AOKYMEHTaUuM 0COGEHHO BaXkHA B Cnyyae, eCiin HEKOTOPbIE UCTIbITAHUA HYX¢-
HO ByaeT NOBTOPUTL (Hanpumep, ANs aKUMOHEPOB MITM CTPaXOBbIX KOMMNAHWUMW, NPU NyCKe NOCne PpeMOHTa
u 1. a.). Mpu ucnbiTaHUAX HeoBxoAUMO 0BecneunBaTb IKONOTMUYECKYIO 6E30MAaCHOCTb UX NPOBEAEHUSA.

M3mepeHHbie 3Ha4YeHns1 MOTYT ObiTb 3apermcTpupoBaHbl U 06paboTaHbl:

- MpU NOMOLLY UMEIOLLIMXCA UHCTPYMEHTOB 3anucu ¢ nocrneaytouleii 06paboTkon u AoKyMeHTaumen unu

- NPy NOMOLLM YCTPOWCTB, CBA3AHHBLIX C KOMMLIOTEPOM, C NOCNEAYIOLLEN pacnevaTKoi AaHHbIX, ABNAIO-
LMXCA HEOTbEMSIEMOM YaCTbIO AOKYMEHTaLUMU.

MNepen nepBbIM NYCKOM crnegyet ybeautbes, 4To

- arperart paboTtaer cornacHo creuudukaluu;

- TpeboBaHUsl TEXHUKM BE30NACHOCTYU BbIMOMHEHDI,

- AOroBOpPHbLIE rapaHTUU BbINONMHEHDbI.

6 UcnbiTaHua cucrtembl ynpaBrneHusA

6.1 OOwKe nonoxeHus

[ns ycKOpeHusi MycKOHanaAouHbIX paboT pekomeHayeTcs GonbLUyl0 YacTb UCMLITAHUA NPOBECTM HA
cTeHpax usrotosutens. Toraa noneBble UCMbITAHUA HA MECTE YCTAHOBKU CUCTEMbI MOTYT ObiTb OFPaHUYEHbI
AEeMOHCTpaLUmel Takux CBOWCTB U3rOTOBNEHHOW CUCTEMbI, KOTOPbIE:

- obasarenbHbl ANs 6e30NacHOCTU aKCnnyarauum u

- KOTOpbI€ HE MOryT ObITb NpOBEPeHbl 6e3 peanbLHOro 060PyA0BaHUS ANEKTPOCTAHLIUM.

6.2 PekomMeHgaumMm no CTEHAOBbLIM UCNbITAHUAM

YCrnoBua ucnblTaHWiA, NapameTpbl HACTPOWKM U AOKYMEHTaUMUA AOMKHbI ObiTh OFOBOPEHLI B 10rOBO-
pe. B xoge CTeHA0BbIX UCMbITAHNI AOSHKHBI ObITh NPOBEAEHbLI TUNOBLIE UCTILITAHUSA, BKIOYAA UCTILITAHUSA HA
9NEKTPOMAarHUTHy0 COBMECTUMOCTb.

Mpu npoBeaeHUU CTEHAOBLIX UCMBLITAHWIA criedyeTr nNpoBepuTb paboTy BCEro KOHTypa ynpasneHus, a
TaKkke paboTy oTAENbHbIX NOACUCTEM, KOTOPbLIE MOTYT ObITb M3rOTOBNEHBLI Pa3NUYHLIMU NPOU3BOAUTENAMMU:

- WwKadgoB, B KOTOPbIX CMOHTMPOBAaHAa annaparypa;

- CEpBOMOTOPOB, 30MOTHUKOB U KManaHoB, yrpaBnsemMbix Npu pabote cepBoOMOTOPA;

- MacroHarnopHOW YCTaHOBKM.

Mpu ncnbiTaHMM NOACUCTEM OTAENBHO OT BCEM CUCTEMbI CrieayeT onpefesinTb U UMETb BOSMOXHOCTb
Nerko M3MepuTb CUrHanbl CBA3W OTAENbHO NPOBEPAEMbIX NOACUCTEM.

[na ucnbiTaHUA OTAEMNbHLIX NOACUCTEM MOXHO WMCNONbL30BaTb MOAENMU MPOLECCOB W/WMM CUMYNATOP
CTaHUum (Npu HanU4nu) AnA MCMNbITAHUSA CUCTEM NOMHOTO LMKNa ynpaBeHus.

McnblTaHns oTAenbHbIX KOMNOHEHTOB M/MMKU NOACUCTEM HE NMPOBOASATCS, €CNU CUCTEMA NOCTABMAETCS B
coBpaHHOM BUAaE.

6.3 PekomeHaaLum no noneBbIM UCTbITAHUAM

6.3.1 HoBble cucTeMbl ynpaBrieHUA

McnbiTaHnsa cncTeMbl yripaBneHus BbIMOSHAOTCSA B CrieayloLein nocneaoBaTenbHOCTU:

- [0 Hayamna npoBefEeHUs MOMEBbIX UCMbITAHWIA AOMKHbI BblTb NMPOBEPEHbI YCTPOKCTBA 3aLLUMTLI, OTO-
GpakeHunsi, CUrHanu3ayum 1 napameTpbl X HACTPOMKMK;

- DOIDKHbI ObITh NPOBEAEHbBI UCTILITAHUA CUCTEM YNpaBneHUs Npu KonebGaHusxX Harpy3Ku.

Monesble UCMbITAHUA CUCTEMBI YNPABEHUSA AOMMKHbI ObITh COrNacoBaHbl C BBOAOM B AEWCTBUME OCHOBHO-
ro rmapO3HEPreTU4ecKoro 06opyA0BaHUA U €r0 UCTILITAHUAMM NP KoneGaHumu Harpy3ku cornacHo M3OK 60041,

Mpu ucnbITaHUSAX CMCTEM YNPAaBIEHUs CrneayeT onpesenuTh:

- napameTpbl HACTPOWKU PErynsiTopoB MOLUHOCTU UMM YPOBHA BO BCEM PErynMPOBOYHOM AManasoHe,
4YTO MOXET ObITb CAENaHO NocrneaoBarTenbHO Mpu paboTe B peXXMME XONOCTOro xoda, npu pabore Ha U30-
NMPOBAHHYIO Harpy3ky U T. 4. [lonyyeHHble napameTpbl HACTPOWKU UCMONb3YIOTCA B KAY4€CTBE Ha4arbHOro
npubnuxeHust Ana nocrneayoLein KOPPEKTUPOBKU B MPOLIECCE IKCMyaTauuu, a pesynsraTbl UCNbITaHWi uc-
nosb3yloTCA ANA CPABHEHUA C PE3YNbTATaMU UCNBITAHWIA NPY NNAHOBOM 00CIY>XMBaHUKM 060Pya0BaHMS;
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- 30HY HEYYBCTBUTENILHOCTM PErynaTopa. 310 UCMbITAHUE HEOOXOAUMO AN ANEKTPOCTaHLUIA, y4acTBy-
IOLLMX BO BTOPUYHOM PEryNUpPOBaHUM HaCTOTbl, 0COBEHHO B MUKOBLIX PEXMMAX, a Takke AN SNeKTpoCcTaHumii
C 0C00bIMK TPeboBaAHMAMM K TOYHOCTU PEFYNMPOBaHUA (BENNYMHBI 4ONYCTUMbIX NOrPELLHOCTEN U3MEPEHUS
npuBeaeHsl B pasaene 7);

- NMPU4YUHY HEBLINONMHEHUA rapaHTvu7| noBegeHnsa CUCTeMbI, €CITM TaKOBbI€ BbIABNAKOTCA B X04€ UCNbITA-
HWIA, N NPOBEPUTb CBOWCTBA U XapaKTEPUCTUKN BCEX (PYHKLMOHANBHBLIX ANIEMEHTOB U NPOLECCOB, BIUSIOLLMX
Ha NoBeAEeHNE CUCTEMbI YNpaBneHus. K HUM MOryT OTHOCUTLCS: Macca arperara, XxapakTepUcTuku reHeparopa
W Harpysku, BMMAHUE NapamMeTpoB Perynaropa Ha Bpems nycka. B HEeKOTOpbIX cry4asx ANns BbINONMHEHUA aHa-
NIMTUHECKUX UCCRea0BaHUN AUHAMUKU SHEPrOCMCTEMbI ONpeaeneHne napameTpoB HaCTPOWKK PErynaTopoB
MOXXET NPOBOAUTLCA HA MOAENN ANEKTPOCTAHLUNN;

- XapakTepUCTUKU HACOCOB-TYPOUH NS NOBbILLIEHUS Ka4eCTBa ynpaBneHus paboTon CUCTEMBI.

6.3.2 CywecTBylowue cUCTeMbl ynpasreHus

6.3.2.1 OnpeageneHne HeQOCTaTKOB yNpaBreHua

CyLiecTBylOLLME CUCTEMbI YNPABMNEHUSI MOTYT UMEThL CreytoLume HeaoCTaTKu:

- ANUTENbHOE BPeMS YCTAHOBKWU 3HAYEHUA ynpasnsaemMon nepemMeHHon;

- AnUTEenbHOE BpeMs CUHXPOHM3aLUUK, Ype3MepPHO ObICTpOe 3aTyxaHue;

- Apend 3Ha4YeHuit napameTpoB B pabounx Toukax;

- konebaHne CKOpPOCTU NpMBOAA;

- HeoOblvHble konebaHusa (Npu padote 6e3 Harpy3ku u/mnu paboTe Ha U3ONIMPOBAHHYIO HArPY3KY U T. 4.);

- YpesmMepHasi YyBCTBUTENbHOCTb W/UMK BNusHME acdbdekTa rmcrepesunca;

- Yype3MmepHble NPoTeYKkn (B HACOCHOM peXxume, Npu OXNaXKaeHun macna u T. 4.).

6.3.2.2 OnpepeneHne HegoOCTaTKOB

[na onpeaeneHnsi HeAOCTAaTKOB CUCTEMbI YNPABNEHUS AOMKHbI ObITb NPOBEAEHbI CNEAYHOLLME UCTILITAHUS:

- onpeaeneHue 30Hbl HEYYBCTBUTENBLHOCTH;

- onpeaerneHue OTKNuKa (NoLaroBble OTKMAWKK arperara) unm nepegarodHon yHKLUMK NpK Nogaye Ha BXo4
CUCTEMbI HOPMUPOBAHHbIX YNPAaBAIOLLMX CUTHANOB (KOMaHAbl, yNpaBnsemMas nepeMeHHasi, 4actota u T. 4.);

- nowuaroBasi nposepka paboTbl CEPBOMOTOPOB;

- NpoBepKa B3auMOAENCTBUA SNIEMEHTOB PErynupYOLLMX YCTPOWCTB paboyero koneca u HanpasnsatoLle-
ro annapara B NOBOPOTHO-NONACTHbIX TYpOuHaXx,;

- MPOBEpKa B3aMMOAENCTBUSA OTCEKATENs U COMMa B KOBLUOBLIX TYpOUHAX;

- onpeaeneHne BO3MOXHbIX Pe30HAHCHbIX BNEHUI (B OTCacbiBatoLlel Tpybe, reHepatope U T. 4.);

- N3MEpPEHUs AN NMPOBEPKU NPOEKTHbLIX NapaMeTpoB CTaHLuuK;

- npoBepka 6e30MacHOCTU 3NEMEHTOB MPOTOYHON YacTu TYPOUHLI M HANOPHOro Tpybonposoaa.

6.3.2.3 3ameHa u peMOHT CyLEeCTBYIOLLEN CUCTEMbI YNpaBreHus

BbileynomsaHyTble NPOBEPKM AAOT UHOPMALMIO O NMPUYMHAX BO3HUKHOBEHUA Ae(EKTOB U MO3BONSIOT
NPUHATbL PELLEHNE O TOM, KaKue Mepbl cneayer NpUHUMAaTh:

- MPOBECTM NPOBEPKY Ka4eCTBa JKCMyaTauumn Ansg COXpaHeHns CyLLEeCTBYyIOLLEro 000pyaA0BaHuS;

- NPOM3BECTU KanuUTanbHbIA PEMOHT OTAENbHbIX KOMMOHEHTOB CUCTEMBI;

- npon3secTtn 3ameHy otaernbHbIX KOMMNOHEHTOB UJTN CUCTEM MNOJTHOCTbLIO;

- caenartb MU3MEHEHUS B KOH(pUrypauum cucTemsl;

- OUEHUTb PUCKKU U nocneacTBuUA NpoTeyukn macna.

MOMWMO YNOMSHYTOTO BbILLE, HA PELUeHWE O 3aMEHE UMW PEMOHTE CYLIEeCTBYIOLLMX AMEMEHTOB UMK
CUCTEM MOTYT BMUATH!

- OLEHKa 3KCMNyaTaLuoOHHbIX N3EPXKeEK;

- OLleHKa 3aTpar Ha PeMOHT;

- CpaBHUTENbHAsi OLEHKA 3aMeHbl U peMOHTa 060pyA0BAHMSA C TOYKU 3pEHUSA DAKTUYECKOTO UITN NOTEH-
LManbHOro noBbieHNs 3hPEKTUBHOCTU paboTbl 060PYAOBAHNUS,

- obuwas 6e3onacHoOCTb U TpeboBaHusa, NpeabABNsieMble 3aKOHOAATENbCTBOM.

6.4 dneKkTpuyeckue UcnbiTaHus

6.4.1 OOwWwKe nonoxeHus

B T0 BpemsA kak anekTpornapasnuyeckue perynaropbl CKOPOCTU BPaLLEHUSA TypOUHbI UMEKOT B CBOEM
COCTaBe pacrnpeaenuTenbHble KranaHbl, CEPBOMOTOPLI, MEXaHUYECKUA U3MEPUTENb CKOPOCTU BpaLLeHWs
(MaATHUK), MEXaHMYECKNE UMK SMNEeKTPUYEeCcKue aremMeHTbl 06paTHOWM CBA3M U T. A., ANEKTPOHHbIW pPerynsarop
NPUHMMAET Ha cebA U BbINOMHAET BCE DYHKLMKM aBTOMATUYECKOrO YNPaBneHuss pexxumomM paboTbl arperarta,
KpoMe npuBoAa HanpaenaloLWero annapara.

8
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OneKTPOHHbIE CUCTEMbI, OAHAKO, BECbMa YYBCTBUTEMbHbI K BAUSHUIO 3NEKTPOMArHUTHLIX noneu. lo-
3TOMY AOMKHO ObITb YAENeHO 0c0B60e BHUMAHWE:

- KayecCTBY AMEKTPONUTAHUS;

- 3aumTe OT NepeHanpPsHKEHUN,

- hmnbTpauun M SKPAHUPOBAHMIO;

- NOMEX0yCTOMYMBOCTU KOMMOHEHTOB.

Ecnu 0CHOBHbIE MEPbI M pekOMeHAaumMmn no obecnevyeHunio 6e3o0nacHoCTu cobnoaalTCA, TO UCNBITAHKS
MOXXHO CKOHLIEHTPUPOBATL Ha NpoBepke paboTbl CUCTEMbI YNPABNEHUA. SNeKTPUYECKUe UCTILITAHUS JOPOTH,
Tak Kak OHu TpebyloT KBanudMUMPOBaAHHOIO NepcoHana u CneuuanbHOro UCbITaTensHOro 06opya0BaHus
(Hanpumep, AN U3MEPEHUs NePEXOAHLIX NPOLECCOB AN OLEHKU NepeHanpskeHunii TpebyioTca ocuumnnorpa-
dbl C NamMATbIO U YacToTon Ao 100 MIu). 3nekTpuyeckne ucnbiTaHus 0bbIMHO ABMSIOTCS TUNOBLIMK. McnbiTa-
HuUa Ha AMC nposoaATt no M3OK 61000-4-2, MOK 61000-4-3 u MOK 61000-4-6.

6.4.2 BbIOGOP UCNbITaTENIBHOIO LIeHTpa

Ong BbINOMHEHMSA (PYHKUMOHANbLHOW NPOBEPKM BO BPEMS MONEBbLIX UCMbITAHUIA (HA MECTE YCTaHOBKU
o6opyaoBaHNUs) AOMKHO BbITb HAWAEHO MECTO, HanNpuMep ANCNETYEPCKasd, rae A40CTYNHbI BCe HEODXoAUMbIE
JaHHbIe yNpaBnseMoro npouecca.

Ecnu gucnetyepckas pacnonoxxeHa Bganu OT arperatos, He0bxogumMo obecneunts 6e30NacHOCTb pa-
00Tkl B MECTE UX YCTAHOBKMW.

6.4.3 OnekTponuTaHue

Mposepka anekTponMTaHua 06GLIMHO NPOBOAUTCS HA CTEHAE U3TOTOBUTENS B 32BOACKMX YCIIOBUSAX C MCMOSTb-
30BaHWEM BOMLTMETPA U aMnepMeTpa, ocuunnorpada unv perucrpaTopa nepexoiHbIX NPoLECCOB U OrPaHUYEHa:

- onpegeneHueM npeaenoB YCTOMYMBOCTU M KOS(pbdMUMEHTa nynbcauuu;

- onpeaeneHwem BXO4HOTO TOKa;

- UCMbITAaHUEM NEPEKIIIOYEHUST UCTOYHUKOB HaMNPSXKEHUS U BPEMEHUW NOBTOPHOMO BKIIOYEHUA Nocrne ne-
pebos nuTaHus (ana ManeHbKMX U NPOCTbIX CUCTEM 3TU UCTILITAHUSA MOTYT ObITb COKpaLLEHbI);

- npoBepKon obpbiBa Lenu.

6.4.4 3awuTa OT NepeHanpAXeHUa U NnogaBrieHUE NOMeX

Heobxoaumo npoBepuThb:

- Hanuuue ceptudukaTa snekTpoHHoro obopyaoeaHus Ha SMC;

- U30MAUMIO BNOKOB NMUTAHUSA CbEMHBIX ANEKTPOHHBIX KOMMOHEHTOB;

- pasgeneHve BO BpeMs npuema u/unu nepegadu uugpoBbiX 1 aHANOroBbIX CUrHANOB;

- 9KpaHupoBaHue kabenen nepudepuiHbIX YCTPONCTB;

- hm3nueckoe pasgeneHme curHanbHbIX U CUMNOBLIX kKabenen;

- 3asemneHue OTKIMIOYEHHbIX METannMyeckux aeTanen;

- 3aWmTy nepudepuiiHbiX yCTPONCTB OT NepeHanpsiXkeHun;

- OCHaLlleHWe NPoBOAKWU MHAYKTUBHbLIX YCTPOWCTB (KaTyLUEeK pene, aneKTPOMarHWTHbIX KnanaHos) ane-
MEHTaMK NOXapoTyLieHus (0bpaTHeiMKU AuoaamMm, konedaTenbHBIMU KOHTYpamu U ap.).

JorkHbl BbITh TakXke NPOBEPEHbI CONPOTUBIEHNUSA 3a3emneHnst. Mpyu BO3HMKHOBEHUM NOMEX Ha KOHLIaX
CUrHanbHbIX Kabenen JOMKHO ObiTb NPOBEAEHO U3MEPEHME C NOMOLLBIO ocuunnorpada.

6.4.5 UcnbiTaHue nHTepdgenca cucTembl

3nekTpuyeckue curHarnsl NonoXeHus NPUBoAa, CKOPOCTU, MOLLIHOCTH, pacxoaa, Hanopa (YypOBHEN BEpX-
HEro U HkHero 6bedoB) AOMKHBI ObITb MPOBEPEHBI HA:

- XapakTepucTuku obpbiBa Lenu 1 ructepesnc (MO3ULMOHHLIN NPUBOA);

- Apend HynsA U TeEMNEepaTypHYI0 YyBCTBUTENBHOCT;

- HanoXxeHue;

- (punsrpaumio nokasaHumn (MOLWHOCTb, pacxod, YPOBEHb BOAbI);

- npegernbHble 3HaYeHus;

- KOHTPONb HEUCNPABHOCTEWN, ECNN UMEIOTCA.

6.5 UcnbiTaHuAa npeo6pasoBarenei, ycunuTenen 1 NnpuBoaoB

6.5.1 SnekTporuagpaBnuveckne u 3rIeEKTPOMexaHuyeckmue npeodbpasoBarenu

6.5.1.1 O6Lme NonoxxeHus

MpeobGpazoBarenu paccmaTpuBaloTCs 31€Ch B KAYECTBE COEANHUTENbHBIX SNIEMEHTOB MEXAY 3NEKTPOH-
HOW U r’MAPOMEXAHUYECKON YaCTbI0 CUCTEMbI yNpaBreHusi. OHM O4eHb BaXkHbl NSl NOBEAEHNS CUCTEMbI YpaB-
nexus. MoaToMy YyBCTBUTENBHOCTE, TOYHOCTb (BKMKOYAs TEMNEPATYPHYIO CTAOUNBHOCTL), @ TaKkke AMHaMKUKa
JOIDKHBI MPEBOCXOAWUTL aHanornyHbIe CBOMCTBA NOCMEAYIOWMX CTYNEHEN yCUNUTENEN.
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6.5.1.2 SnekTpornapasnuyeckue npeobpasosartenu (knanaHbl CEpBOMOTOPA, NPONOPLIMOHASIbHBIE KNna-
naHbl)

Haunbonee Ba)kHON xapakTepucTmMkon npeobpasoBarens ABNAETCA 3aBUCUMOCTb HOMUHANBHOTO Pacxo-
[a macna oT BenuYuHbI yNPaensioLero curHana u nepenaaa aaBneHus.

Q, mic *

Ap bar

LA

PucyHok 4 — Pacxo Macrna Q B 3aBUCUMOCTH OT BXOAHOMO ToKa / 1 nepenaaa AaBneHna Ap

KpuBbie Ha PUCYHKE 4 CTPOSITCA ANSA Pa3fIUYHbIX NEPENAO0B AaBNEHUA ANA onpeaeNieHHbIX TUNOB Mac-
na (Temneparypa u BA3KOCTb). 3HaUYeHne pacxoaa MOXET ObiTb onpeaeneHo nNo 0GbeMy MacnsHOro pesepey-
apa Unu Bo BPEMS UCNbITaHWsSI CEPBOMOTOpA.

JanbHeiwme uamepeHusi MoryT 6biTb NPOBEAEHbLI ANA NPOBEPKU BPEMEHU 3aNa3ablBaHUA U AUHAMUYE-
CKMX XapaKTepUCTUK npeobpasoBarens.

MpumevyaHus

1 MHorocTyneH4aTble cepso- W/MWNW NPOMNOpLUOHanbHbBIE 30MOTHUKM YacTo MMEIOT AOMNOMHUTENbHBIA KOHTPON-
nep NofoXeHWa BTOPON CTYNEHU U MO3TOMY MPOBEPSIOTCA Kak CUCTEMbI, BKIOYaloLLMe COOTBETCTBYIOLLEE 3MEKTPOHHOE
YCTPOWCTBO.

2 ®OyHKumMM npeobpasopaTeneil AomkHbI 6bITb NPOBEPEHbI MOCre aBaputHOro oTKINIYEHUs 1 6esaBapUitHOro oTka-
3a, HanpuMep, BCNEACTBUE OTKNHOYEHNSA NUTaHUS.

3 [nsa pocTtuxeHns Tpebyemoit 3ppeKTBHOCTU UCMONb3yeTC BUOPaLMOHHbLIW (CTMaXeHHEBIR) curHan, KoTopbii
TaKKe JormKeH 6biTb NPOBEPEH.

6.5.1.3 3nekTpoMexaHuyeckue npeobpasoparenu

3Tu npeobpasosarenu ABNAIOTCA dNeKTpoABUraTeNnsAMU (BPALLAIOLMMUCA UMKN NIMHEWHBbIMU). ONEKTpo-
npuBeoAbl rMAPOTYPOUH COCTOAT U3 ANEKTPOABUraTens, PeAykropa u UCNOMHUTENBHOTO MexaHu3ma. OHU Uc-
nonb3ylTcA ANA BO3AEWCTBUS HA UCNONMHUTENBbHLIE MEXAHU3Mbl CUCTEMBI PETYNMPOBAHUS (HANPaBnsoOLLME
annaparsl, nonactu pabodero koneca, conna, oTcekaTtenu) unu pacnpeaenuTenbHble kKnanatbl (301I0THUKK).

3TOT TMN NPMBOAA HE UCMONbL3YET MACIO BbICOKOIO AaBneHus. B 0CHOBHOM OH UCNOMb3yeTcs B MarnbIxX
rmnapoTypbuHax ans NpoTMBOAEWCTBUSI pa3roHy arperata npu cbpoce Harpy3ku. MoaaepxaHue 4ONyCTUMOTO
TypBuHHOTO pacxoaa 0becnevnBatoT pe3epBHbIe 3aLuTbl, K KOTOPbIM MOXHO OTHECTH:

- @BTOMAaTMYECKOE 3aKPbITME HANPaBnSIOLWEro annapara;

- 3aKpbiTUe TYpOUHHOrO 3aTBOpa Be3 3aKpbITUA HaNpaBnsoLLEro annapara;

- MPOTUBOBECHI UMK MPY>XUHBI.

OnsA uenen ncnbiTaHnii 06LIMHO JOCTATOYHO M3MEPEHUS BXOAHOTO TOKA Y CUTHANOB HAa UCMOMHUTENBHBIE
opraHsi.

6.5.1.4 [IByxcTyneH4yaToe anekTpoMexaHu4eckoe/rnapaBnuyeckoe ynpaeneHume

B HekoTopbIx cucTtemax ynpaeneHus npeobpasosareny MOryT 6biTb COCTABNEHBI U3 ANEKTPOrMapaBnu-
yeckoro npeobpasoarens (6.5.1.2), BCmoMoraTesibHOro cepsomoTopa U obpartHoit cBA3n (CM. PUCYHOK 5),
B TakOM Crny4yae BCMOMOraTenbHbIii CEPBOMOTOP NPUBOAUT B AEWUCTBUE IMaBHbIN (pacnpeaenuTentsHblil) kna-
naH (30M10THUK).

Ecnu atu npeo6pasoBarenu U3roToBneHbl B BUAE KOMNAKTHOTO YCTPOWCTBA (Hanpumep, B BUAE KaTyLu-
K1) C UHTErPUPOBAHHBIM TMAPOYCUIUTENEM, KOPPENALMSA MEXAY BXOAHBIM W BBIXOAHbLIM TOKOM YCTaHaBMNMBa-
€TCA B X0f€e TUNOBOIrO UCNLITAHUSA, B KOTOPOM AOMMKEH HABNIOAATLCA TMCTEPESNC (CM. PUCYHOK 6).
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PucyHok 5 — GnekTpornapasnuyeckuii npeobpasosaTtenb 418 CUCTEMbI YNPaBEHUS BEPXHEro YPOBHA

N
Yy

PucyHok 6 — 3aBUCUMOCTb M3MEHEHUSA MOMOXEHNUA AS npeo6pa305aTenﬂ OT BXOAHOrO Toka /

Kpowme Toro, crniegyet npoBepUTb:

- Bpems 3anasgblBaHus;

- BbIXOQHOE ycunue B 3aBUCUMOCTU OT AaBfEHUA Macna;

- AMHamMu4yeckue CBOWCTBa npeobpasoBarensi.

B xoae npoBepok A0MmKHbI ObITh 3aperncTpupoBaHbl COOTBETCTBYIOWME 3HaYeHUs Bubpauum (crnaxeH-
HOW), NOTEpK, TeMnepaTypa u BA3KOCTb Macna.

6.5.2 N'mapaBnuyeckue ycunurenu

Mapasnuyeckme yCUnuTenu COCTOSIT U3 FNMaBHOrO 30110THMKA, CEpBOMOTOPA U 06paTHON CBA3N.

6.5.2.1 PacnpegenuTenbHble KnanaHbl (30N0THUKK)

CTeH0BbIE UCMbITAHUSA FMABHOMO 30110THUKA PEKOMEHAYETCS NPOBOAMTL B 32aBOACKUX YCNOBUAX B €OO-
pe ¢ cepBOMOTOPOM. [1pn HEBO3MOXXHOCTM NOAKMIOYEHUS CEPBOMOTOPA Ero UCNbITAHUA AOMMKHbLI NPOBOAUTLCSA
Ha MecTe ero yCTaHOBKM (MONneBble UCMbITAHUS).

B gononHeHue K UCMbITaHWAM Ha MUHUMAanbHOE BPEMS UCNOMHEHUS, TPEHUE U TEPMETUYHOCTb JOMKHbI
ObITb ONpeAeneHbl XapakTepuUCcTUKM NPOU3BOAUTENBHOCTU MAaBHOTO 3010THUKA. OHKU CTPOATCA B BUAE 3aBU-
CMMOCTU AaBneHus (C HeNoABMXKHLIM CEPBOMOTOPOM) U pacxoga (CKOPOCTb NepeMeLLeHUs LITOKa CepBOMO-
TOpa) OT X04a LUTOKa 30N0THUKA (CM. PUCYHOK 7).
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a) aaBneHve P B 3aKpbITOM pr60nposo,qe B 3aB/CMMOCTW OT NepeMeLLeHns As LUTOKa 30/10THUKA

As, MM
b) 3aBMCHMOCTb CKOPOCTU NMEPEMELLEHUS CEPBOMOTOPA OT NepemeLleHnst As LUTOKa 30/10THUKa

PucyHok 7 — TunoBsble 3KcrlyaTalMOHHbIE XapaKTepUCTUKN 30/10THUKA

3TN M3MepeHnss 0COGEHHO BadKHbI A1 KlanaHoB, MMEILLMX OKHa B KpaiiHMX Toukax. Kpueas gaBneHusi
NoKasbiBaeT BE/IMUMHY MEpPEMEeLLeHNe LUTOKA, HEOOXOAUMYI0 AN CO3AaHWs YCUMUSA, HYXHOro Ans npvBege-
HUS cepBoMOTOpa B AelicTBUe. KpvBasi pacxoga no3BosisieT onpeaenuTb Niowanb OKOH 30/10THUKA, KoTopast
onpeaensieT ero NocTosiHHy BPeMeHW. [ NPOBEPKM 3TU NapamMeTpbl MOTYT GbiTb OnpeaesnieHbl Mo HakK/oHY
KpVBbIX. MOCTOSIHHbIE BPEMEHM MMET 3HauYeHue Ans CTabubHOCTM perynnposaHus (nepeperynmposaHue
N Bpemsi ctabunusaumm B onpeaesieHHOM TMOMOXeHWN), Torda Kak Ha/IoKEeHMs MOKa3blBalOT HeUyBCTBUTESb-
HOCTb CUCTEMbI yNpaBieHns Wunm TOYHOCTb NO3ULMOHMPOBAHMS.
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B HeKoTOpbIX NOBOPOTHO-NONACTHLIX TypOUHAX CMa3ka u oxnaxaeHue macna pabodyero koneca ocy-
LLECTBAAIOTCA Yepes pacnpeaenuTenbHbIi knanaH paboyero koneca. Npu ucnbiraHnsax Heo6xoaAUMO yaoCTO-
BEPUTLCA, YTO B NONOXEHUU PABHOBECUS MOPLLHA CUCTEMA CMa3ku 00eCcneunBaeTcsl NOMHOCTbIO.

Mpu nposepke rmapoycunuTenst cneayer OLeHUTb ero XapakTepuCTUKy, MOKa3aHHyI0 Ha pucyHke 7. Ha
pUCyHKe 7a nokasaHa xapakTepucTuka, MOCTPOEHHas AN KPanHEro MONOXEHUs1 LWToKa cepBomoTopa. Ha
pucyHke 7b nokasaHa 3aBUCMMOCTb U3MEHEHUST CKOPOCTM OT NONOXEHUS 30M0THMKA. Takue uamMepeHust MoryT
ObITb NPOBEAEHBLI NPU OCYLLEHHON CNMPanbHOW KaMepe U HanpaBnsioweM annapare. 30M0THUK MOXET BbITb
YCTaHOBNMEH B KPaHNX NONOXEHUSAX UMK B LIEHTPE Kopnyca.

6.5.2.2 CepBOMOTOPpLI

OCHOBHOW CEpBOMOTOP NPOBEPSIETCA BMECTE C IMAaBHLIM 305I0THUKOM, HO MOXET ObITb NPOBEPEH Nop,
[AaBNEHMEM U C OTKIMIOYEHHbIM 30/I0THUKOM. [TIaBHOE U3MEPUTb CUINY TPEHUS, YTO MOXKET ObITb CAENAHO NyTEM
n3MepeHus1 AaBneHusi Npu XonocTom xoge.

6.5.2.3 3akoHbl paboTbl CEPBOMOTOPA HA OTKPbLITUE U 3aKpbITUE

Bo MHOrux cnyyasx ABWKEHME LUITOKa CEPBOMOTOPA HA 3aKPbITUE U OTKPLITUE HE HEMPEPLIBHLI, 8 UMEIOT
ABa u 6onee wara U3BMEHEHUS CKOPOCTMU.

M3 coobpaxkeHnin 6e30nacHOCTM Bpemsi cpadaTbiBaHUS U XapakTEPUCTUKU CEPBOMOTOPOB NPOBEPSIOTCA
npu MakcumarnbHOM JaBneHUKU macna npu Tak Ha3blIBAEMOM «CyXOM TECTUPOBaHMU» (40 3anOfIHEHUSI BOAO-
BOAOB BOAOW).

Mpu BBOAE B 3KCNNyaTaUMIO AN UCKIMIOYEHUS HEAONYCTUMbIX U3MEHEHUW AasneHus obopyaoBaHue
nNpoBepsIeTCA MOBTOPHO M NpU HEOBXOAMMOCTU HAaCTPaMBaETCA 3aHOBO.

OTHOCUTENBHO A0Nroe Bpems cpabaTbiBaHUsi MOXET ObiTb M3MEPEHO CEKYHAOMEPOM, XOTA PEKOMEHAY-
eTcs U3MepATh KOPOTKOE BpeMsl cpabaTbiBaHUSI M 3aKOHOMEPHOCTU PETrYNMPOBaHUS.

6.5.2.4 MepTBas 30Ha, BPEMSA HEYYBCTBUTENbLHOCTHU

OnpeneneHue 30Hbl HEYYBCTBUTENBLHOCTU CUCTEMBI YNPABNEHUS CBA3AHO C BEMTMYMHON MEPTBOM 30HbI
30M0THMKA. [INs u3sMepeHus BENMUUMHbI MEPTBOM 30HbI 30N0THUK W/UAKW KNanaH ynpasneHns 30N0THUKOM pe3-
KO nepemeLyatotca B 060Mx HanpaBneHuax oT ueHTpa. Mpu 3ToM perucTpupyeTcs BpeMs Mexay CMeLleHneM
30M10THMKA W HAa4anoMm ABUXKEHUS CEPBOMOTOpPA.

PekomeHayeTca NpoBOAMTL U3MEPEHNE BENIMYMH MEPTBOI 30HbI ANA BCEI CUCTEMbI ynpasnenus. Usme-
peHne HEYyBCTBUTENLHOCTU CUCTEMbI YNIPABMNEHUA OCOOEHHO MHTEPECHO ANS arperaToB, UCTONb3YIOLLUMXCA ANs
NEePBUYHOIO perynupoBaHna 4actoThl. B 6.6.3.3 onucaHbl pasnuyHbie cnocobbl onpeaeneHms MeprBoi 30HbI.

He4yyBCTBUTENBHOCTL YCUMUTENA ONpeAensaeTcs nepekpbiTueM KIanaHoB, TPEHUEM CEpPBOMOTOpPA, CU-
namMu TpeHUs MexaHu3Ma no3uLMOHMPOBAHUSA, BENMYMHON NPOTEYKM Macna, Ans npeoorneHusi KOTopbIX Tpe-
Oyl0TCsi COOTBETCTBYIOLLMIA Nepenaj AaBNEeHUs1 U COOTBETCTBYIOLLIEE CMELLIEHME 30MOTHMKA (CM. PUCYHOK 7).

6.5.2.5 MpoTeukn macna

TpyaHO M3MEpUTb MPOTEYKY Macna B 30MOTHUKE U CEpBOMOTOpe oTaenbHo. Morepu cepsomoTopa B
KOHLIEBbIX MONOXEHUAX NPUONUKEHHO MOTYT ObITb M3MEPEHBI CreayioLMM 06pa3oM: 30M0THUK NEepeMeLLaeT-
CA B MakcumarbHOe Ha4yanbHOe UMK KOHEYHOE MONOXEHUE, B TO BPEMS Kak LUTOK CEPBOMOTOPA HaXOAMTCA B
KOHEYHOM nonoxkeHuu. Macno rnaBHbiM 00pa3oM yTeKkaeT u3 CepBOMOTOPA, TaK KaK OCHOBHOW abpa3suBHbIf
M3HOC NPOUCXOAMT OKOJIO KPaeB LIMMMHAPA, a 30110THUK B HOPManbHOM peXxuMme nepemertaercs Bonusm ceo-
ero ueHTpa.

6.5.3 SHeproobecneyeHme

6.5.3.1 Cucrembl 6€3 akkymynsiropa

a) AnekTpocHabxeHue

OCco6eHHOCTU aneKTpocHatxeHms onucaHbl B MOK 61362 (4.11.2).

b) Pacxog

Pacxoa ny4wie Bcero onpeaensietcs nyreM u3amMepeHust BpEMEHU OTKPbITUSI U 3aKPbITUSA HaNpaBnAaloLLe-
ro annapara.

6.5.3.2 Cucrembl ¢ akKkyMynsaTropom

6.5.3.2.1 OnekTpocHabxxeHue

OCOBEHHOCTU aNeKTpOCHaBkeHus onucaHbl B MOK 61362 (4.11.1).

6.5.3.2.2 NMpoTeukn

Mepoit yBenuyeHus notepb pacxoaa npu UCMOMb30BaHUW HEPErynupyemMoro Hacoca sBnseTcs ero 6e3s-
OCTaHOBOYHasA paboTa B Nepuoa OTKIMIOYEHUS UIN Pa3rpy3Ku.

Mpu ncnonb3osaHUM ynpasnsemMoro Hacoca C NepemMeHHbIM AaBneHneM, Hanpumep O0CeBoro Unu pa-
AnanbHOro NMOpLUHEBOrO HAcOCa, CBUAETENLCTBOM YBEIIMYEHUS NOTEPL ABNAETCA YBENUYEHUE NOTpebneHns
3NeKTPO3HEepPrun npu pabore ABMraTens Ha XONOCTOM XOAe.
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6.5.3.2.3 MpaBuna ana uaMepeHusa JaBneHns B ruapoakkyMynaTope MacrnoHanopHOW YCTaHOBKM

ShdhekTnBHLIN 06bemM Macna B 4ONYCTUMOM AManasoHe U3MEHEHUS AaBNEHUs ONpeaenseTcs npu pa-
Goueri Temneparype ot 30 °C go 40 °C. JaBneHue Bo3ayxa AOMKHO COOTBETCTBOBATb NPOEKTHbLIM 3HAYEHUAM
npu TeMnepaTtype BO3ayxa, KoTopasi 3aBUCUT OT TEMNEPAaTYpbl OKPY>KaloLEen cpeabl AN HeperynmpyeMblx
HaCcoCoB, KOTOPLIE PaboTaOT NPU XONTOCTOM XOAE UIN BbIKIIOYEHbI.

B nopLuHeBbIX akKyMynsaTopax npu AaBneHun Macna, COOTBETCTBYIOLLEM Pa3psXXEeHHOMY akKyMynsiTopy,
TPEHWUE MOPLUHA BbI3bIBAET CHUXXEHUE AABMEHUS.

MpoBepka akkyMynaTopa AOIKHA BbINOMHATLCA C pacxoAoM Macna, COOTBETCTBYIOWMM JKCnnyaTauu-
OHHOMY peXxmMy. [JaBrneHme Macna MOXET MOHUXATLCS Yepe3 CIIMBHON KnanaH.

6.5.3.3 dunsrpoBaHue (cM. MCO 4406)

Ons HagexHol n GesonacHoi paboTbl MACHSHbLIX TMAPABIMYECKUX CUCTEM YNpaBneHus Heobxoaumo
NpoOBEPUTb, YTO:

- Macrno OYULLEHO huUnbTpamMmn NpeaBapuUTENbHON OYUCTKU U IKCRIyaTaUUOHHbIMU UNLTPaAMKU B COOT-
BETCTBMM C YKa3aHUAMM NOCTaBLUMKa 0O0PYyA0BaAHUS;

- anekTpormapaenuyeckue npeobpasoBaTenu (30MOTHUMKM CEPBOMOTOpPA, NPONOPUMOHANbHbLIE Knana-
Hbl) OTAENEHbI OT TOUKM MOCTABKM U XPaHEHUS CbIPOro Macna unsTpaMu npeasapuTenbHON UK akcnnyara-
LMOHHOWM OMUCTKU B COOTBETCTBMM C TpebOBaHUsIMM NocTaBLuMKka 060pya0BaHuUs.

6.6 MecTHbIe UCNbITAHUA XapaKTepPUCTUK perynaTtopa

Mpoueaype! UCMLITAHUIA perynaropa He 3aBUCAT OT 0COBEHHOCTEN NPOeKTa U KCNyaTaLUOHHbIX 0CO-
GEHHOCTEN rMAPOANEKTPUUECKUX CTAHLIMA.

6.6.1 MMaBHbIe 3agaum perynsaropa

B naHHOM pasgene npuBeaeHa nHdopmauusa 06 ucnelitakuax, gononHswowaa M3K 61362.

6.6.1.1 YnpaBneHne OTKpbITUEM (OCHOBHOI CMOCO6)

PerynuposaHue CKOPOCTU UK aKTUBHOW MOLLHOCTW CTaHLUMKU OCYLLECTBAAETCA OTKPLITUEM HANPaBNAIo-
Lero annapara, KoTopoe o6ecneynBaeTca NePemMELLEHMEM LUTOKa CEpBOMOTOPA.

Annaparypa ynpasneHusi COCTOMT U3 KOHTPOMMepa OTKPbITUA, 3NeKTPoruapasnuyeckoro npusoaa (npe-
obpasosarens) u cepsoMoTopa.

BxoaHbIMM curHanamu perynsitopa saBnailoTca: 3aaaHHoe u (pakTudeckoe 3Ha4YEHUs OTKPbITUSI Hanpas-
nSoLWero annapara, 3aBUCMMOCTE UBMEHEHUS CKOPOCTU BPALLEHUS1 CO CTaTU3MOM.

BbixogHOM curHan: oTKpbiTUE HanpaenAwLWero annapara (nepeMeLleHne LWToka CepBOMOTOPA).

MpeaencHble 3HaYEHUS:

- MakcuMarnbHOe OTKPbITUE;

- MUHUMAarbHOE OTKpbITUE (NpeaenbHOe 3aKpbITUE);

- OrpaHuyeHue OTKPbITUSI, COOTBETCTBYIOLLIEE MAaKCMMAanbLHO AONYCTUMON HArpy3ke ruapoarperara npu
AaHHOM Hanope un BbICOTE OTCACbiBAHUSA.

[ns HanpasnsowMx annaparos ¢ MHAUBUAYaANbHLIM NPUBOAOM NONATOK OTAEMbHLIM CEPBOMOTOPOM
AormkHa ob6ecneunBaTbCA CUHXPOHU3ALIMA BCEX NPUBOAOB AN YCTAHOBKM NONATOK B OAWHAKOBOE NOSOXEHUE,
B 3aBMCMMOCTM OT KOHCTPYKLUM Perynsaropa CUHXPOHU3aLmMA OCYLLECTBASETCA C NOMOLLbLIO MEXaHUYECKUX TAT,
ANEKTPUYECKUX UITN INEKTPOHHbIX CXEM.

6.6.1.2 PerynupoBaHue CKOpPOCTU (pPerynupoBaHue nepBuYHbIX NapaMeTpoB)

Annaparypa COCTOMT U3 perynaropa CKOpOCTH, 3NeKTporuapasnu4eckoro npuesoga (npeobpasosarens)
C rmapaBnMyecKuM ycunutenem u/mnm cepeomMoTopa C nocneaosaresibHbiM PpacnofiokKeHnem perynaTopa cko-
POCTM U BXOAHOTO KOHTpOssepa.

BxoaHble curHansi:

- 3ajaHHOe 3HaYeHue CKOPOCTU BPALLEHUS;

- hakTUyeckoe 3Ha4YeHue CKOPOCTU BPALLEHUST;

- AONOSIHUTENbHbIE NapaMeTpbl N/MIN HApPYLLEHUE OrPaHUYEHUN PEXMMHBIX NapameTpoB (aaBneHue B
cnuparnu, yposeHb BOAbl, Hanop, MOLLHOCTb, NOMOXEHWEe CEPBOMOTOPa U T. A.).

BbIXOAHOWM CUrHan: NOMOXEHUE LLTOKa CepBOMOTOpA.

MpenenbHbie 3HAYEHUSsi: AONYCTMMAs CKOPOCTb M3MEHEHUs B cnydvae cOpoca Harpysku; rugpaenuye-
CKOro yaapa npu Habope u copoce Harpy3ku, OTKIIOYEHUU Harpy3Kku; MakCUManbHOe U3MEHEHNE 4YacTOTbl NPK
M3MEHEHUU Harpy3Kkn U3oNIMPOBAHHOW CETU.

6.6.1.3 PerynupoBaHue MOLLHOCTU (perynupoBaHue nepBuYHbIX NapaMeTpoB)

Annaparypa COCTOUT M3 perynsitropa MOLLHOCTM, 3NeKTPOrnapaBnmyeckoro npusoga ¢ ruapoycunure-
neM ¢ nocneaoBarenbHbIM PacnoNoOXEeHUEM PErynsitopa MOLWHOCTU U BBOJAHOIO AUCNETYEpA.
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BxogHble curHansl:

- 3ajaHHOe 3Ha4YeHMe MOLLHOCTH;

- (haKTUYeCcKoe 3HaYEHNE MOLLHOCTH;

- CKOpOCTb BpaLLeHWs C y4eTOM CTaTu3ma;

- BCMOMOrarerbHble napameTpbl W/WNKU HapyLleHWe OrpaHuyveHuil NapamMeTpoB pexuma (4aBreHus B
cnupanu, ypoBHS BOAbI, HANopa).

BbIxoaHOIM curHan: OTKpbITUE CepBoMoTOpA.

MpenenbHble 3HAYEHUA: MakCUManbHOe U MUHUMAanNbHOE 3HAYEeHUss MOLLUHOCTM, rpaHuLbl 06nactu 3a-
NPeLLEeHHbIX PEXXUMOB MO HAaMopy, kKaBUTauuu, 3an0NHEHUIO U AUHAMUKE CUCTEM (HanpUMep, ypaBHUTENbHOIO
pesepsyapa).

6.6.1.4 PerynupoBaHue ypoBHSA BOAbI (PErynMpoBaHue BTOPUYHbIX MapamMeTPOB)

Annapartypa COCTOWUT U3 U3MEPUTENS YPOBHA BOAbI, PErynsATopa, ruapaBnM4yecKkoro yCUnuTensa ¢ no-
cnefoBaTenbHO PacnonoXeHHbIM U3MEPUTENEM YPOBHSA U KOHTPOSNEPOM OTKPbITUSA UMK C NOCNEA0BaTENbHO
pacnonoXeHHbIMA U3MEPUTENEM YPOBHS, KOHTPOMNEPOM OTKPbITUSA U PErynaTopoM pacxoaa BOAbl.

BxoaHble curHansl:

- 3ajaHHOe 3Ha4YeHue YPOBHS BOAbI;

- (haKTMYEeCKOe 3HA4YEHNE YPOBHS BOAbI;

- BCMOMOrarerbHble napameTPbl U/MNU HAPYLUEHUS OTPaHUYEHUI NapamMeTPOB PeXxxMMa (MONOXKEHUE 3a-
TBOPOB, pacxod B HWkHUI Obed cTaHuun, BrioKMpPOBKK).

BbIxogHONM curHan: oTkpblTue cepsomMoTopa.

MpepenbHble 3HAYEHUA: MaKCUMAanbHOE 3HAaYEeHUe YPOBHSA BepxHero 6beda; MruHuManbHoe 3HayeHue
YPOBHSA HMXHETO Obeda.

6.6.1.5 YnpaBneHue pacxoaom (perynmpoBaHue BTOPUYHbLIX NapameTpoB)

Annapartypa cOCTOMT U3 perynaTtopa pacxoga, npeobpasosarens, ruapaBnuyeckoro ycunurensi ¢ no-
cnefoBaTenbHbIM PACNONOXEHNEM KOHTPONMepa pacxofa u BXOAHOro KOHTponnepa.

BxoaHble curHansl:

- 3afaHHbIN pacxos;

- (pakTnyeckun pacxog (BbIMUCNEHHbIN);

- BCMOMOrarernbHble NapameTpbl U/MNU HapyLUEHUE OTPaHUYEHUI NapamMeTPoB peXxxnMa (NonoXKeHue 3a-
TBOpa, YPOBEHb BOAbI).

BbixogHoW curHan: oTkpblTue cepeomMoTopa.

MNpenenbHbie 3Ha4YeHUs:

- YPOBEHb BOAbI;

- TMAPaBnMYECKUin yaap v BONIHOBOE konebaHne gaBneHus B BOAONPOBOASLLEM TPAKTE NPU UBMEHEHUU
pacxoaa.

6.6.2 PyHKLUMOHANbHbIE UCNbITAHUA CUCTEMbI YNPaBeHUs

McnbiTanHua AOMmKHbI NPOBOAUTLCSI HA UCNIPABHON CUCTEME YNPAaBEHUS 1 BKIIOYATL CreayloLme Laru:

- aKTuBauusa COOTBETCTBYHOLLEIO PeXMMa ynpaBreHus;

- BBOJ 3a[@aHHbIX KOHTPOSbHbLIX CUTHAmMOB:

- YNpaensaoLLmMX NepeMeHHbIX;

- YCTaHOBOK;

- BCMOMOraTerbHbIX NePEMEHHbIX U OrPaHUYEHUN.

Kaxxabii U3 BbILLEYNOMSAHYTBIX KOHTPOMBHbLIX CUTHAMOB AOMMKEH ObITh B NpeAenax AonyCcTumMoro agmuana-
30Ha U3MEHEHMA NapaMeTpa pexxvMa (aaBneHus, CKOpoCcT CepeoOMOTOpa U T. A.).

- onpeaeneHne KpUTepueB OLEHKW NPaBUMbHOCTU 3aJaHusi ONTUMArbHbIX MapaMmeTpoB (HaCTPOMKM)
KOHTpoOnnepa;

- NpoBepKa CcorrnacoBaHus C 3agaHHbIMU KpUTEPUSAMU KavecTBa ynpaeneHus (koadduumeHta gemndum-
poeaHusa 0,8 < D < 1,1, BpeMEeHM OTKNMKA, U3MepeHusi obrnactu perynupoBaHusl (MHTerpanbHblil nokasarternb)
nap.);

- noAaepaHue A0NyCTUMbIX NPEAENbHBIX 3HAYEHUI NapameTpoB (MUHUMATbHbIE KONebaHus CUCTEMBI,
orpaHuyeHne U3MEeHeHUst CKOPOCTH, CKa4YKOB W BOJSIH AABMEHUSA B MPOTOYHON YacTu);

- UCNOMb30BaHUE PEKOMEHAYEMbIX OLLUMOOK UBMEPEHUS B NYHKTE 7.

MpumedaHune — KoapdpununeHT gemndupoBanusa D (MHorga obosHavatoT {) onpeaenseTcs no gopmyne D =
0,5(T4/Ty), rae Ty n T, — NOCTOSAHHLIE BPEMEHU 3rieMeHTa 3anasfblBaHns BToporo nopsfka; D = 0 — Hynesoe feMndu-
poBaHue, n D 2 1 — anepuopmnyeckoe femndupoBaHue.
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6.6.3 Onpenenenve napameTpoB CUCTEMbI YNPaBeHUA

6.6.3.1 MNMowarosble OTKNWKX, NepeaaTovHblie PYHKLUK

[0 ucnbiTaHUin BaXKHO:

- OnpeaenuTb NpoBepseMble AKCITYyaTaLMOHHbIE PEXUMBI;

- BblibpaTbh BENUUUHY LIAra MU3BMEHEHUs1 NapaMeTpoB, YTOObI OH HE BbI3bIBar HAPYLUEHUSI OTPaHUYEHUN;

- Bbl6paTh KpUTEPUU OLIEHKU MONyYaeMbIX Pe3ynbraToB onpeaeneHusl napaMmeTpoB, 0COBEHHO eCnun BO
BPeMsl UCNbITaHMI HAOMIOAAETCS HENMMHEMHOCTb (HanpuMep, Bbi3BaHHAsA OFTPAHUYEHNEM CKOPOCTH).

6.6.3.2 YacToTHbIE XapaKTepUCTUKN OTKIIUKA CUCTEMBI

Mpouecc perynupoBaHMsa MOXET OLEHMBATLCA HA OCHOBE NepeaaToyHbiX (PYHKUUM, a Tak Kak nposeae-
HWE MUCNbITAHMI AOCTAaTOYMHO AOPOro, MPOBEPKA OTKINKA C NOCTPOEHUEM YACTOTHOW XapaKTepUCTUKU MO JKC-
nepuMeHTanbHbIM AaHHbLIM Aenaerca peako. BbinonHeHue Takux 3KCNEepPUMEHTOB AOMKHO ObiTb OFOBOPEHO
cneuuanbHbIM cornalleHmeM. PesynbraTbl TUMOBbLIX UCTILITAHWI AOMKHLI ObiTb YAOBNETBOPUTENbLHBLIMMU.

6.6.3.3 HeuyBCTBUTENBHOCTL

MpoBepka HEYyBCTBUTENBLHOCTU NPOBOAUTCA ANS CUCTEM YNPAaBNEHUS MUKOBBLIX 3MEKTPOCTaAHLUNA U
SMEeKTPOCTaHUMI, Yy4acTBYIOLMX B OOLLIECMCTEMHOM perynMpoBaHuUM 4acToThl. [lapaMeTpbl BXoAa M BbiXoAa
(N0 0gHON NePEMEHHON ANS KAXA0r0) AOIDKHbI ObITh COrMacoBaHbl B 3a4aHHOM AMAanNa3oHe OTKPbITUS.

Ons perynupoBaHUs MOLLHOCTHU 3HaYeHue hakTM4eCcKon MOLLHOCTU HEe MOXET UCMOMNb30BaThCs B Kaye-
CTBE U3MEPSAEMOI NepeMEHHON. B kauecTBe BXOAHOro napamerpa BbiGupaeTcs 4acToTa, KOTopas U3MEHSAETCA
npu U3MEHEHUU MOLLHOCTU, UMK 3a[JaHHOE 3HAYEHUE MOLLHOCTU.

6.6.3.3.1 Jlokannsaumsa HeYyBCTBUTENLHOCTU

Jlokanusaums He4YyBCTBUTENBLHOCTU OCYLLIECTBASIETCA CrieaylowmmM ob6pasom.

McnbiTaHna HAaUYMHAKOTCA C onpeaeneHust B KAYeCTBE BbIXOAHOW NEPEMEHHON NOMOXEHUS LLITOKA CEpPBO-
MOTOpA. B HEKOTOPLIX Cryyasix, HaNnpUMep NPy ynpaereHun 3aTBOPamMK, B Ka4€CTBE BbIXOAHOW NEpEeMEHHON
MOXET ObITb 3a4aHO CpEeAHEE 3HAYEHUE MOTIOKEHUS LLITOKA.

Mpn HeaoCTaTOUHOIN YYBCTBUTENBLHOCTU CREAYET NPOBOAUTL NOLLAroBOE€ M3MEpPEeHUe B0 BCEM Auanaso-
HEe M3MEHEHUA BbIXOAHbIX NEPEMEHHbIX B 3aBUCMMOCTHU OT pacxoaa.

6.6.3.3.2 VcnblTaHUe HEYYBCTBUTENLHOCTHU C 3annCbio X-Y

Y perynatopa 4OmKHO ObiTb HEOOMbLUOE BPEMSI BOCCTAHOBEHUA, UHAYE HEYYBCTBUTENbLHOCTb YBENU-
ynsaetcs. Hanpumep, Bpems UHTErpupoBaHna T; n KO3(MULIMEHT NPONOPLMOHANBLHOCTU Kp AOMKHLI ObiTh
MUHUMAanbHbIMK (B Maeane TONbKO NPONOPUUOHANbHOE AENCTBUE). ITO 3HAYMUT, YTO BO BpeMA UCNbITAHUN
napamMeTpbl KOHTPOIepa HE0BX0AUMO U3MEHUTb.

Oco60 BaXHO:

- YCTQHOBUTb 3aBUCUMOCTb MEXAY BbIXOAHON U BXOAHOW NEPEMEHHON Ansi OTOOPaHHbIX OTKPbITHIA;

- OnpeaennTb HeYyBCTBUTENLHOCTb /,/2 B MEPTBOI 30HE.

6.6.3.3.3 VcnblTaHWe HeYyBCTBUTENLHOCTM NOCPEACTBOM NepeaaToYvHbIX PYHKLMI OTKNMKA (BpEMEHHas
XapakTepucTuka)

AHanorn4Ho 6.6.3.3.2.

Mpu onpeaeneHnn HeYyBCTBUTENLHOCTY /,/2 B MEPTBOW 30HE CNEAYET YUUTLIBATD, YTO MPU HANOXEHUM
Ha BXOAHYIO NEpeMEHHYI0 CTOXacTUYeCKUX konebaHui MoxeT OblTb U3MEpPEH TONbKO NOPOr YyBCTBUTENb-
HOCTMW.

Cwm. Tarke MOK 61362 (4.3.2).

6.6.3.3.4 BubpauuOHHbIe UCTILITaHUS! ABYX MEXAHWYECKUX WU TMAPaBITMUECKUX SIIEMEHTOB C 3anuUcCbio X-Y

BruGpaLyoHHbIe UCTILITAHUSA BLIMOMHATCA ANSA OLEHKM CUHXPOHHOCTYU BLIMOIHEHUA ONEpauuii peryns-
TOpa M NO3BONAIOT PErMCTPUPOBATL PACXOKAESHWE MeXaHUYeCKUX U/unu rmapasnuyeckux napameTpos. MNpea-
nornaraeTcs, YTo B yCTAHOBUBLLEMCS PEXXUME NOMOXEHUS ANIEMEHTOB O MHAKOBbI (COOTBETCTBYIOT APYT APYrY).

McnbiTaHna MOryT BKNIOYaTb:

- OLIEHKY MONOXEHUs HanpaensaoLWMX annapaTtoB AByX HACOCOB-TYpOMH npu Habope unu copoce Ha-
rpy3kun (40NyCTMMOE OTKIOHEHUE ¢ waromMm perynuposanus <1 %);

- OLIEHKY OTHOCUTENbLHOTO NOMOXEHUS NONATOK HanpaBnsIOLLEro annapara ¢ MHAUBUAYarnbHbIM NPUBO-
Aom (aonyctumoe oTknoHeHue < 0,5 %).

Oco60 BaXHO:

- MpaBuUbHO BbIGPATb BXOAHYIO NEPEMEHHYIO;

- HenpepbIBHO PMKCUPOBATb U3MEHEHUA 06ENX BbIXOAHBIX NEPEMEHHBIX AN KAXA0r0 USMEHEHUS BXOA-
HOW NepemMeHHOl B 060MX HanpaBneHusIX OT 3aAaHHOT0 HAa4YanbLHOro OTKPLITUS;

- BbISIBNSATb OTKIIOHEHUSI MEXAHUYECKUX NN TMAPaBNMYECKMX NAPaMETPOB, CBA3AHHbLIX C HECUHXPOHHO-
CTbi0 (3anasgbiBaHUEM) nx cpabarbiBaHUA.
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6.6.4 XapakTepHble napamMeTpbl ynpaBnseMbiX CUCTEM
Ecnu B paboTe cucTemMbl ynpaeneHns 00HapyXnBatoTca Kakue-nmbo HeaocTaTku, HY>XHO NPOBEPUTb Xa-
paKkTepHble NapameTpbl yNpaBnsaemMon CUCTEMbI HA COOTBETCTBUE NPOEKTHLIM NapameTpam.

6.7 MpoBepka 6e3onacHoOCTn

6.7.1 O6wWwme nonoxeHunsA

PyHKUMA M 06nacTb NPUMEHEHUSA YCTPOWCTB 3aLuTbl onucaHbl B MOK 61362 (4.14).

Kpome ykasaHHbIX YCTPONCTB 3aLUnThl CriefyeT OTMETUTb Takue CpencTBa CUCTEMBI YNPaBMEHUS U TOp-
MOXEHMS arperara, KOTopble B LUMPOKOM CMbICIE NpuHagnexar cucreme 6e3onacHoCTU, kak cpeacraa:

- ObICTPOro OTKMIOYEHUS;

- aBapUMHOrO OTKITOYEHUS;
3alUmMThl OT pasroHa (NPeBbILUEHUSA CKOPOCTN);

- OMNOKUPOBKH.

McnbiTaHme Ha 6e30nacHOCTb CUCTEMbI YNPaBneHUs NpeaHasHa4eHbl ANs NOATBEPKAEHNUA TOrO, YTO
YCTPOMCTBA 3aLLUWTbl CTAHLMKM U MEepCOHana BbINOMHAIT CBOW (MYHKLUMK. [Tpn 3TOM KPOME UHTEPECOB WU3roTO-
BMTENSA W NOMb30BAaTenNs A0KHbI ObITb YY4TEHbl MHTEPECHI FOCYAAPCTBEHHbIX OPraHOB U CTPAaXOBbIX KOMMAHWIA.

Mpu TaKMX MCTILITAHUAX OOBbIYHO HA3HAYAKOTCA PEXMUMbI C NapaMeTPamMu, NMPEBbILLAIOLLIMMIA HOPMarnbHbIe
aKCnyaTauMoHHbIE napaMeTpbl (pasroH, konebaHus Harpysku, ckavyku aaeneHus). MosTomMy U3roToBUTENb,
nonb3oBarenk W NPy HEOOGXOAMMOCTM rOCYAAPCTBEHHbIE OpraHbl 4OJKHBI COrMacoBaTb BUA M COCTaB NPOBO-
OWMbIX UCTbITAHUIA.

6.7.2 CTtparerua ucnbiTaHumn

Mpu ncnbiTaHnAX JOmkeH ObiTb NPOBEPEH BECb MYThb MPOXOXKAEHUSA curHana. [ns yMeHbLUeHUs 4nc-
na HeobBXxoAMMBIX ANS UCTIbITAHWI OTKIMOHEHUI OT HOPMAanbHOIO peXxuma OTAenbHble Buabl 060pyaoBaHUA
YNPAaBMeHus 1 3aLUTbl MOTYT ObITb MPOBEPEHBLI YACTAMM (MO 30HAM 3aLuThl). AnA NPOBEPKN CNOXHBLIX CUCTEM
3awuThl 9170 GbIBAET HEOBX0AMMO. OAHAKO ANA NPOBEPKM NOMHOTO NYTU NPOXOXAEHUS CUTHaNa paccmaTpuea-
eMble YacTu CUCTEMbI JOIKHbI MEPEKPbIBATLCA (HAKNAabIBaTbCA APYr HA Apyra).

6.7.2.1 NcnbiTaHne gaT4ynkoB

MMpoBepka CpeacTB U3MEPEHUS U NEPEAAYN CUTHANOB NPOBOAUTCA NPU NpeaenbHbIX 3HaYeHUsiX napa-
METPOB, COOTBETCTBYIOLLMX BO3MOXHbIM 3KCNIyaTaLUOHHbIM YCMOBUSAM (NajieHne AaBrneHusi B pesepByape Ao
OTKIIOYEHUS U T. 4.).

6.7.2.2 dyHKUMOHANbLHaa NpoBepka

BroKkUpOBKM U pasnuyHbie BApUaHTbl OTKNIOYEHNSA 060pyA0BaAHUSI AOIDKHLI B MAKCUMAarlbHO BO3MOXHOM
CTENEHU NPOBEPATLCS NMPU OTKITIOYEHHOM 060PYAOBAHUM («CYXOM TECT»).

6.7.2.3 Mpoeepka 6e3onacHOCTU NPpMBOAA NONATOK HANPaBNAIOLLEro annapara

®YyHKUUA 3aLUMTLI UHAMBUAYANbLHOTO NPUBOAA NOMATOK HAMPaBNsoLWero annapara (OTKMIOYEHUe, 3KC-
TPEHHOE 3aKpbiTUe) AOIMKHA ObITb NPOBEPEHA HA BKIIOYEHHOM arperare.

6.7.2.4 OTKNIOYEHne INeKTPOoCTaHLKU

Yucno hakTUYECKMX OTKITIOYEHUI SMEKTPOCTAHLIMU MPY UCTILITAHUSIX AOIHKHO GbITb CBEAEHO 40 MUHUMY-
Ma, noatomy cyHKLMOHMpoBaHue obopyaoBaHus obecneveHuss 6e30MacHOCTH, BKIOYAA TOPMO3HOE YCTPOM-
CTBO, AOMMKHO ObITb MPOBEPEHO MPU IKCTNYaTALMOHHBIX OTKIMIOYEHUSIX C UCTIONb30BAHMEM NPEACTABUTENbHbIX
KpUTEpUEB.

6.7.3 MpoBegeHue UCNbITAHUN

Mporpamma, nocnefoBaTenbHOCTL U NpOLEeAYpa UCTILITAHWIA, OTBETCTBEHHOCTb 3@ NONHOTY U KAYECTBO
UX NPOBEAEHUSA AOMMKHbI ObITb ONpefeneHbl 3apaHee U OTPAXKEHbI B MPOrpaMMe UCNbITaHUW. [ns Kaxaoro
UCMbITAHUA AOMKHbI ObITb ONPEAENeHbl HAYanNbHLIE U TPAHNYHBIE 3HAYEHUS NAapPaMEeTPOB (Hanopa, MOLLIHOCTH,
pacxogauT. Aa.).

B cny4yae HeoOX0AUMOCTH AOIDKHbI ObITh YCTAHOBNEHBI JONONHUTENBHBLIE CPEACTBA USMEPEHUS U PETU-
cTpaumu. MNpu ucnbITaHUAX JOMKHO ObITh BKMIOYEHO 060PpYyAOBAHUE ANS UBMEPEHUA:

- BpeMmeHu cpabaTbiBaHUSA KNAMNaHoB;

- BPEMEHU 3afepxku cpabarbiBaHUs KNanaHoOB HOPMAarnbHON U 3KCTPEHHOW OCTaHOBKM;
pa6oyero AaBNeHUs B TOPMO3HBIX KONMOAKAX;

AAaBNeHNA B MPOTOYHON YaCTH;

- napaMeTpoB cpabaTbiBaHWUA NPMBOAA HAMPABNSAIOLLEro annapara;
- AaeneHua macna;

- CKOPOCTM BpALLEHUS, MOLLHOCTM U pacxoaa TypOuHbI.
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KOHTpOSbHbIE 3HAaYEHUS NAapaMeTPOB (UCTIbLITaTeNbHbLIE CUTHASBI) MOTYT ObITh 3a/1aHbl BHYTPEHHUM UMK
BHELUHUM UCTOYHWKOM, B 3aBMCMMOCTM OT TUNA U MOLLIHOCTH KOHTpPOMnepa.

6.8 YcnoBuAa ucnbITaHUM, HEOOXOAUMBbIE ISl BbINONHEHUA

6.8.1 AnekTpnyeckme UCTOUHNKH

Ecnu namepurenbHasa n/unu aemndupyoLlas CUCTeMbl BbINONHEHbI B BUAE KOMMNAEKCHOTO CONpOTMBAe-
HUS, MUTAIOLWEroCs OT reHeparopa ¢ B030yaMTenem NOCTOSTHHOIO TOKA, TO ANA UCMLITAHWI FeHepaTop MOXeT
ObITb 3aMEHEH UCTOYHUKOM MEePEeMEHHOro TOKa, YacToTa U HanpshKeHMe KOTOpPOro COOTBETCTBYIOT nmapame-
Tpam reHeparopa BO30y>XAeHUsi NPU HOMMHANBHOW CKOPOCTU BpaLLEHUs. OTKNIOHEHUE HaNPSHKEHUS AOSHKHO
ObITb MeHee 5 % ONOPHOro HanNpsHKEHUs!, €CNKU KOHTPaAKTOM He OMnpeaeneHo nHave.

HanpspkeHue apyrux BuAOB BO BPEMS UCMbITAHWMI AOMKHO konebatbecsa B npeaenax £ 10 % ux HOMu-
HarnbHbIX 3HAYEeHWUN.

6.8.2 Typ6una

[ns npueMoYHbIX UCNbITAHWA CUCTEM PErynUMpPOBaHWUA CKOPOCTU MO B3aUMHOMY COFflacuio CTOPOH, 3a
UCKITIOYEHMEM OCOObIX CRy4Yaes, MOMyT ObITb MPUHATBI AaHHbIE, MOMYYEHHbIE NPU NONEBbIX UCNLITAHUAX:

- pabounii Hanop TypOGuHbI 4OIMKEH ObITb B Npeaenax, onpeaeneHHbIX B A4OrOBOpe, nHave AomkeH ObiTb
COINacoBaH METOA ero KOppPeKLuuu,;

- YPOBEHb HWXHETOo Obeda U BbIXOAHAA MOLWHOCTb TYPOUHBI AOMMKHbI ObITb TAKOBbI, YTOOLI KO3hDULK-
€HT KaBuUTauuu ¢ Gbin He MEHbLUE MMHUMANbLHOTO Npeaena rapaHTuM NPou3BoOAUTENS TYPOUH;

- YCTaHOBMBLLAACA MOLLHOCTb TYPOMHBI HE AOMKHA OTKIOHATLCS OT 3a4aHHOIO 3Ha4YeHusA BonbLue, Yem
+ 1,5 % oT BENUYMHbLI HOMUHANLHOW MOLLHOCTW.

6.8.3 Kone6aHua Bo BpeMA OTAenbHbIX UCNbITAHUN

[nsa ucnbiTaHuin ¢ NOCTOAHHON CKOPOCTBLIO U AaBNeHWeM Macna konetaHus hakTuieckux 3Ha4eHumn CKo-
pPOCTU M JaBneHUa Macna He A0SMKHbI NPeBbIWaTh:

a) £ 0,1 % cKOpOCTU B YCTAHOBUBLLEMCSA PEXUME;

b) £ 10 % cpegHero aaBneHna macna, 3a UCKNIOYEHMEM CrlyyaeB, OTMEYEHHbIX Aanee, unu eCnu uHoe
OrOBOPEHO COrnaLIeHMeM CTOPOH.

6.8.4 ObecnevyeHue afeKBaTHOCTU UCNbITAHUN

Mpoueaype ucnbiTaHuii AOMKHO ObITb yaeneHo ocoboe BHMMaHue npu paspaboTke npoekTa. Ycnosus
UCMbITaHWI AOMKHbI ObITb ONPEeAEneHbl Y)e B 3anpoce Ha NOCcTaBKy, NyONMKyemMoM nokynarenem (3akasqu-
kom). Mcnonb3oBaHue pe3ynsTaTtoB WUCMLITAHUA B COOTBETCTBMM C TpebOOBaHMSIMM HACTOALLEro craHaapra
JOMKHO BbITb TOMHO YKa3aHO B AOrOBOpE.

6.8.5 [lonycTuMOe OTKIIOHeHUe OT 3a1aHHbIX 3HAYEeHUMN

3HauyeHua napaMeTpoB, Ha KOTOPbIX BasMpyloTCa rapaHTum, 3asBneHHbIE B 4OrOBOpPE, AOMKHbI ObiTh
cobntogeHbl MakCUMansHO CTporo. [ns NpMeMOYHbIX UCNBITAHUIA CUCTEMBI YNPABMEeHWA AOMYCTUMbIE OTHOCK-
TEnbHbIE OTKNOHEHUS OT 3a4aHHbIX 3HAYEHUI yKka3aHbl B 6.8.6.

6.8.6 OTKNOHEeHWe NapamMeTPOB B 3a4aHHbIX IKCNJTyaTaLMOHHbIX YCIIOBUAX OT CPEAHUX 3HAYEeHUN

6.8.6.1 CkopoCTb

ECnu npmemoyHble UCMbITAHUSE HE MOTYT ObiThb BbIMOSIHEHbI MPU 3a4aHHON CKOPOCTK, A0 Hayana uchbl-
TaHui JOMKHO BbITb COrMacoBaHO €€ A0MYCTUMOE OTKIIOHEHUE OT 3a4aHHOW U BIUSIHUE 3TOr0 OTKIMOHEHUSA Ha
pe3ynbTaThl NPUEMOYHbBIX UCTILITAHWIA.

6.8.6.2 Cncrema macnocHabxeHus

Bo BpeMsi NPUEMOYHbIX UCNLITAHUI CUCTEMBI MacNOCHabXeHUst NPOBEPSIOTCA CreayloLue napaMeTpbi.

a) OaeneHue

MpUEMOYHBIE UCNbITAHUSI CUCTEM YNPaBNEHUS, YCTAHOBNEHHbIX HA CTOPOHE paboyero koneca TypouHel,
JI0MKHbI ObITb BLINOMHEHbI C AaBleHMeM macna, onpeaeneHHbIM 4orosopomM. MNpu NpoeeaeHUn UCNbITaHUM Ha
CTEHAE U3rOoTOBUTENS K3-3a OTCYTCTBMSA BO3MOXHOCTU CO34aTb ycunue, Tpebyemoe ans ynpaeneHus Typou-
HOI, AABNEHUE Macna NocneaHen CTyneHn MoXeT ObITb YMEHbLLEHO. YMEHbLUEHWEe AaBNEHUs Macna goSMKHO
ObITb COrMacoOBaHO CTOPOHAMM 4O Ha4Yana nNnpoBeAEHNUs UCTbITAHUNA.

b) KayectBo 1 Temneparypa macna

MpUEMOYHBIE MCMBITAHUA NPOBOASITCSI C MACIIOM, Ka4e€CTBO KOTOPOro ONpefeneHo NoCTaBLUMKOM Unu
COrmnacoBaHo C HUM.

Temnepatypa Macna BO BPeMS UCMbITAHUIA He JOSMKHA BbIXOAUTL 3a npeaesbl AnanasoHa, 3agaHHoro
NOCTaBLUMKOM ANA ANUTENbLHON aKcnnyaTaumMu o6opyaoBaHusa. STO OTHOCUTCA K TeMnepaType Macna BbICOKO-
ro A4aBneHusi, U3MEPEHHOW MakCcumarneHO BNM3KO K CUCTEME YNpaBreHus.
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TpeGoBaHUs U3rOTOBUTENSA OTHOCUTENBLHO OTCYTCTBUS NEHbI U UHOPOAHBIX TEMN B Macne A0MKHbI cobnio-
[aTbCs HEYKOCHUTENLHO.

6.8.7 NocTaBKa MHCTPYMEHTOB

Ecnu nHoe He OroBOpPEeHO KOHTPAKTOM, MOKynaTenb HeCET OTBETCTBEHHOCTb 3a Nony4YeHne Heobxoau-
MbIX MHCTPYMEHTOB. LTOTOBLIN OTUYET [OIDKEH COAEpXaTb Ha3BaHWE NMPOU3BOAUTENS U CEpUNHbIE HOMepa
WHCTPYMEHTOB, ONUCLIBATL CneLmarbHble YCTPOMCTBA UM MOAUMUKALMN CTAaHAAPTHBLIX UHCTPYMEHTOB, UC-
Nonb3yeMmbIX MPU NPUEMOYHBIX UCTILITAHUSIX.

6.8.8 Kann6poBka MHCTPYMEHTOB

Bce MHCTPYMEHTLI, KOTOpbIE HE MOTYT ObITb KANMOPOBaHbLI HA MECTE NPOBEAEHUA NPUEMOYHBIX UCTbI-
TaHWI, AOMKHLI UMETb CBUAETENLCTBO O KanubpoBKe, AENCTBUTENbHbIE HA A€Hb UCMLITAHUW, BbINYLWEHHbIE
oduLmanbHbIM yYpexaeHueM, KoTopoe npusHaerca obemmu ctopoHamu. 3a npeacTaBneHme CBUAETENLCTB O
KanubpoBKe OTBEYAET CTOPOHA, NOCTABMAOLLAA UHCTPYMEHTBI ANl UCMILITAHMI. ECcnu cornaweHmem He onpe-
JerneHo MHoe, MOBTOpHas kanuMbpoBKa MPOM3BOAMTCS NOCME 3aBepLUEHUS UCTIbITaHUW. CTOPOHbI MOTYT NO
CBOEMY >enaHuo HabnoaaTh UCNbITAHUS KAaNMMOPOBKU U NepeKanMbpoOBKMX.

6.9 MNoneBble ucnbITaHNA PAaGOTbI HA U3ONTUPOBAHHYIO IHEPrOCUCTEMY

6.9.1 NMpeaBapuTeribHbIe YCIOBUA

McneiranHnsa paboTbl HA M30NMPOBAHHYIO 9HEPTOCUCTEMY HE SIBMAIOTCA 0053aTenbHbIMU.

O >enaHuu NPOBECTU TakMe UCMbITaHUA U TUMEe UCMbITaHUI Bnagenew/oneparop BO3BOAUMON CTaHLUMK
[JOMKeH 3a8BUTb NPU 3anpoce KOHKYPCHLIX NPeanoxeHnii. Bnagenew/onepatop 40SHKEH NOHUMATDb, YTO BO3-
MOXHOCTb paboTbl U UCMIbITAHUSI PAbOTbI HA U30NUPOBAHHYIO SHEPTOCUCTEMY NPEANONAaraloT paa CyWweCcTBeH-
HbIX 06CTOATENLCTB, K KOTOPbIM OTHOCATCA B NEPBYIO 0Yepeab:

- TEXHUYECKMEe OrpaHM4eHunsi TYpOMHbI, HANPUMEP, €€ MaKCMMarbHOE OTKPLITUE U 3aKPbITUE;

- POIb UCMbITbIBAEMbIX MALLKMH B YNPaBNEHYECKOW KOHLENLUUN 3HeProCUCTEMbI;

- OOMOINHUTENBHBIE NPAMbIE (CTOMMOCTE UCMBITAHUA U UCTILITATENBHOTO 060PYAOBAHUSA) U KOCBEHHbIE
(noTepsHHbIA OX0A4 OT BbIpaboTKK 1 Ap.) 3aTparThl;

- nMporpaMMa WCNbITaHUA AOMMKHbI YYUTbLIBATb MpeArnonaraemble pexumbl paGoTbl U30NUPOBAHHOMN
9HEProcucTemsl;

- nporpaMmMa UcnbITaHW! AOMKHa GbITb COrnacoBaHa C pyKoBOASILLUMM (YNPaBrsOLLUMM) OPraHoOM 3Hep-
rocuctembl. Cnegyer y4yuTbiBaTh, YTO OTKIMK CUCTEMbI YIPABNEHUS ONpeaensercs XxapakTepucTukammu m3o-
NMPOBAHHOW CETU U CTAHLUMW, KOTOPbIE AOMKHbI ObITb YYTEHbI NPU pa3paboTke CUCTEMbI yPaBMNEHUS.

CyLuectByeT Tpu cnoco6a npoBeAeHUsi UCTbITAHMIA: YNCTIEHHOE MOAENUPOBAHUE BCEX STIEMEHTOB SHEp-
rOCUCTEMbI, BKMIOYMAsA CTPOSILLYIOCA CTAHUMIO (CM. MYHKT 8), MONeBbl€ UCMbITAHUS HA MOAENU U30NMPOBAHHOM
9HEProcucTeMmbl U NOSEBbIE UCMLITAHUA B PearnbHOW M30NMPOBAHHOW SHEPTOCUCTEME.

6.9.2 McnbITaHUA Ha MOZeN U U30NTUPOBAHHON AHEProCUCTEMbI

CyLlecTByeT BeCbMa NPakTUYHbIA cnoco6 OHNaNH-MOAENMPOBaHUS, KOTOPOro AOCTaTOMHO B 60SbLUNH-
CTBE Cny4yaes. YCTONYMBOCTb Pexuma U30NMpOBaHHON SHEProCUCTEMbI 3aBUCUT OT ONTUMAarnbsHOCTM BbiGopa
AWHAMUYECKMX NapaMeTpoB CUCTEMbI PEryNMPOBaHUA YacTOThl, KOTOPbIE MCMOMbL3YIOTCS HA NPOEKTUPYEMON
cTaHumu. MNepen nNoneBbIMU UCMBITAHUAMU ONTUMASIbHBIE 3HAYEHUS STUX NApaMeTPOB BbLIYUCHAOTCA C Mo-
MOLLbIO CMeuManbLHOro nNporpaMMHoOro obecrnevyeHusi, OCHOBAHHOTO Ha Bornee UMM MeHee TOYHbIX MOAENSIX
NMPOTOYHOM YacTu, TYPOUHbBI, reHepaTopa u Harpy3ku.

OpnHako mateMaTuyeckue MOAENU OTNIMYAIOTCA OT PEXMMOB peanbHON CTaHUUKU: MOAEenu MoryT GbiTh
HETOYHbIMK, 06OpyAOBaHNE B MEpUOA 3KCMNyaTauun nogBepraeTcs U3HOCY U MOaNMUKALMK, YTO NMPUBOZMUT K
PacxoXAeHUI0 Pe3ynsTaToB BEIYUCNEHUA C PAKTUYECKUMU AAHHBIMU.

Bropoii cnoco6 mMoaenupoBaHusi, KOTOPLIA OCHOBAH Ha CneuuancHOM OHMAWH-CUMYNATOPE M30MnMpo-
BaHHON 9HEProCUCTEMbI, MOXET ObiTb UCMOMbL30BAH A0 WIIM BMECTO HATYPHbIX UCMbLITAHUA U30NMPOBAHHOM
3HEProcUCTeMbI.

Ha pucyHke 8 nokasaHa npuHuunuansHas cxema CMMynaTopa (nepeMeHHble 3agaHbl B OTHOCUTENbHBIX
BENUYMHAxX) Npu YCroBMU, YTO arperat NPOeKTUPYEMO anekTpocTaHuum paboTaeT napannensHo ¢ CUCTEMON
C Pa3nUYHbIMKU 3HAYEHUSIMU BbIXOZHOWM MOLLHOCTH (COOTBETCTBYIOLLEIH PasnuyHbIM peXxMmMamM M30IMpoBaHHON
aHeprocucTemsbl). CKOPOCTb BpaLLeHUs arperata CHYMTAETCA NMOCTOSAHHON (MMM MOYTM NOCTOSIHHOW), TaK Kak
OHa onpeAenseTca MOLLHOCTbIO CUCTEMBI (MPWU YCOBUU, YTO MOLLHOCTb CUCTEMbI MHOTO OOMbLUE MOLLHOCTH
arperara).

MpuHUMN AENCTBUA CUMYNATOPA CREeaYOLWWIA: UCNbITATESbHbIN CUTHAS, OTPaXKaloLLMIA BO3MOXHOE U3Me-
HEeHWe CKOpOCTM/4aCTOThI BPaLLEeHWA arperarta, paboTaloLero Ha M30NMPOBaHHYIO Harpy3Kky, pacCYuTbIBAETCA
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Mo U3MepPEHHOMY 3HAYEHUIO MOLLHOCTH arperarta. PaccuMTtaHHOE 3HaYeHue CKOPOCTW/YacTOThl BPALLEHNS
nepefaeTcs Perynatopy B AOMONHEHWE K (haKTUYECKOMY 3HAUYEHMIO CKOPOCTWU/YACTOTHI BPALLIEHNA arpe-
rata.

/’ Bopoeoabi
KoHTponbHas Touka
CKOPOCTHMACTOTDI l daKTHyeckoe sHaueHHe
CKOPOCTW/MACTOTLI
nif
—»@—» Perynstop |—p»| M%?{,’;g;,) | Typ6uua | gl Menepatop
Ps 3nekTpuueckas
BbIXOAHaA
MOILHOCTL
[ ———

LA +
chopmmpo- Haruvk mowy-
Hoctm + ALN .
MogaenbHbii curHan curHana

CKOPOCTU/MACTOTDI

|
|
|
|
|
|
|
] BaTenb
|
|
|
|
|
|

KoHTponupyemasn
MOLLIHOCTb

OHnanH-cumynsTop
WU30NUPOBAHHON
3HEprocUcTEMBI

LAM — undpoaHanorosblil npeobpasosatenks; ALIM — aHanoroso-UudpoBol npeobpasoBaTtesb

PucyHok 8 — MpuMep nCNbITaHUS ¢ OHNaRH-CUMYMATOPOM U30NMPOBAHHOW 3HEProCUCTEMBI

PacueTHas yacrora nony4aerca MHTErpupoBaHMEM PasHOCTU MEXAY U3SMEPEHHbIMU U CMOAENUPOBAH-
HbIM 3HAYEHWEeM BbIXOAHON MOLLHOCTU (CyMMa Ha4anbHOro 3Ha4eHUst MOLLHOCTU M UCMLITATENbHOIO CUrHana)
C y4YeTOM:

- WHepuuu arperara (NOCTosHHAs BPEMEHU arperara T,);

- MHEepLUuMKn Harpy3ku (MOCTOsIHHAs BPEMEHU Harpysku T, 4acTo NPUHUMAaeMas PaBHON HYIIO);

- k03dppuumMeHTa camoperynupoBaHns ynpasnsaemoin CUCTEMbI €, KOTOPbIN ABMNAETCA PasHULIEN MEXLY
KO3 pnUMEHTOM CaMOPEryNMPOBAHUA Harpysku ey 1 KO3 PULIMEHTOM CAMOPETYNUPOBAHUS TYPOUHBI €;.

MpuMedaHue— MocTosHHas BpeMeHU — BeNUYMHa, XapaKTepuayroLwasn MHepLNOHHOCTb ANHAMUYeCcKoi cu-
CTeMbl, UMeeT pasaMepHOCTL BpemeHu. OHa nokaskbiBaeT, 3a kakoe BpeMsi aMnnnTyAa 3aTyxatoLero konebaHus yMeHbLua-
eTcsA B e pas.

TUNWYHBIM UCMLITAHMEM MOAENMPYEMOI U3ONUPOBAHHOW SHEPTrOCUCTEMBI SIBNAETCA METOA onpeaene-
HWUS MOLLIAroBOro OTKIMKA: CMOAENUPOBAHHBIN curHan npubaBnseTcs K MaMepeHHOMY Ha aHHOM Luare 3Hade-
HWUIO MOLLIHOCTM, NOCIEe YEro B TeYEHUE 3a4aHHOM0 BPEMEHHOIO MHTEPBANA 3anuchbiBalOTCS 3HAYEHNUA CKOPO-
cTu/yactoTbl. MNpy 3TOM BakHa BENW4YMHA LLAra cUrHana, Kotopbli 4oSmKeH BblTb 4OCTaTOYHbIM, HO HE Gonee
10 % HOMUWHanbHON BLIXOAHOW MOLLHOCTHU.

Mpw oHNanH-Mo4EeNUPOBaHUMN YUUTBIBAIOTCA AMHAMUYECKMEe CBOWCTBA pearibHbIX KOMMNOHEHTOB ruapas-
FIMYECKOW CUCTEMBI: BOAOBOA, TypOMHa (ANsi NpOCTOThI 3a4a€eTCsi KOADPULUNEHTOM CaMOPErynMpOBaHus Typ-
GUHbI), KOHTPONNEP, BKMOYas BCE HENMMHERHOCTH.
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BnusHuem usmeHeHus TypOUHHOIO pacxoga Ha koneGaHWA CKOPOCTM B UCMbITAHUSAX NpeHeGperator.
CuuTalot, 4To hakTudeckass CKOPOCTb arperara MOCTOSIHHA, YTO, ECTECTBEHHO, YBEMNUYMBAET MOrPEeLUHOCTb
MOAENUPOBaHUS.

MoBeaeHne reHepaTopa B 06beAMHEHHOI M U30NMPOBAHHOW SHEprocucTeMax otnuyaercs. B obveau-
HEHHOW cucTeme reHepaTop NpefCTaBIsieTCst Kak cMcTema BTOPOro nopsaka (aonyctumblie konebaHus yacro-
Tbl cocTtaBnsaoT 0,8—1,4 'u), MeroLLasa anekTpomMexaHndyeckue Kkonebanus.

B GomnblumHcTBE CriydyaeB (Kpome ObICTPOAENCTBYIOLLETO PErynMpOBaHUA OTCEKATENs KOBLUOBLIX Typ-
6UH) BpemMs OTKNUKa perynsropa CKOpPOCTM AOCTAaTOMHO BENUKO, TaK YTO €ro BMUSIHUEM MOXHO npeHebpeub
U BbIXOZHYIO MOLLUHOCTb FreHepaTtopa MPUHATL PaBHOWM MOLLHOCTU TYpOWHbI (MOTEPsSIMU reHepaTopa 0ObIMHO
npeHebperatoT).

M3onupoBaHHasa sHeprocucteMa CMOZENMpoBaHa C psAoM yNpoLUeHuid, NpeHebperas CnoXHbIM AUHa-
MWU4YeCKUM noseaeHUeM Harpysku.

N3 coobpaxkeHnit 6€30NacHOCTU HYXHO, YTOBbl CUMYNATOP NO3BONSN ObLICTPO BO3BPALLATLCA K HOp-
ManbHbIM 3KCMNyaTaLUOHHbIM pPEXUMaM CUCTEMbI YNPAaBIEHUS, TO €CTb K (PaKTU4ECKU U3MepsaemMon 4acTore
00BbEAVHEHHON 3HEProCUCTEMbI BMECTO MOAENUPYEMON YACTOThbl. ATO OCODEHHO BaXHO B Cryvyae BO3HMK-
HOBEHWS1 BO BpPeMS UCMbITaHUN adpdhekTa packaunBaHus, HanNnpumep 13-3a HEBEPHOM HACTPOWNKK perynsTopa
CKOPOCTU BpALLEHUS.

Ha pucyHke D.16 nokasaHa 3anuCb NOLLAroBOro OTKMMKA OHNANH-CMOAENUPOBAHHOW U30NUPOBAHHOW
9HEpProcucTemsl C pagmarnbHO-0CEBOIN TYPOUHON NPU NONEBbIX UCTILITAHUAX.

6.9.3 McnbiTaHuA B peanbHOW U30NUPOBAHHOW 3HEPrOCUCTEME

McnbiTaHusa B peanbHbIX M30NMPOBaHHbLIX S9HEPTOCUCTEMAX BbINOMHAIOTCA B TOM Criy4ae, ecnu 3Toro no-
TpebyeT COOTBETCTBYIOLLUMI OPraH AUCMNETYEPCKOTO YNpaBneHust 3HeprocucteMoin. OHU 40POrocTosim, Tpedy-
IOT MPUBMEYEHNA BCEX YHACTHUKOB SHEPTOCUCTEMBI (SNEKTPOCTAHUMMI, ANEKTPUYECKUX CeTen, noTpedurenen).
Ona npegoTBpaLleHnsa CUCTEMHON aBapun NNaHMpoBaHUe U NPOBeAEHUe UCNbITaHUN HEOBX0AMMO NPOBECTH
OYEHb TLLATENLHO.

BenuunHa n3ameHeHus (CKayokK) Harpysku nNpu OTKOMEHUU M30NUPOBAHHON 4acTU SHEProcUCTEMbI OT
ee OCTanbHOW YacTu AOMKHA ObITb OTHOCUTENbBHO HeBenuka. BenuunHa ckadka u guHaMu4eckue napamerpsbl
CUCTEeMbI PErynnpoBaHUs CKOPOCTU AOMKHbI ObITb NPeABAPUTENBHO PacCHUTaHbl W/MNKU ONPeaEneHbl Ha OH-
NanH-CUMYNATOPE SHEPrOCUCTEMBI.

BenuunHy ckadka Harpysku Ans onpeaeneHusi TOYKU, B KOTOPON AanbHEeNLne U3MEHEHUA YacToThbl CTa-
HOBATCA HEAOMYCTUMbIMM, CIiedyeT NnocneaoBaTenbHO YBENMYMBaTb.

6.10 Ponk perynatopa ckopocTu B 06ecneYyeHnn yCTOMYMBOCTU 3HEProcucTembl

KonebaHus Bpalyaoiero MOMeHTa B ruipaBnmyeckoii MalMHe MOTYT ObiTb Bbl3BaHbI:

a) UIBMEHeHMeM rmapoANHAMUYECKUX CUI, AEHCTBYIOLLMX HA nonactu paboyero koneca;

b) USMEHEeHUAMM SNEeKTPOMAarHUTHBLIX CUI, IEACTBYIOLLIMX HA FreHepaTop/ABUraTenb.

Kone6aHus naBneHus — eCTeCTBEHHbINW Npouecc paboTbl rmapoMexaHn4eckoro 060pyaoBaHus.

MonHoe onucanue npouecca npueeaeHo B MOK 60193 (4.3.1.1). KoneGanus gasneHus, kKak npaBurno,
npoucxoant mexay 0,2 u 3 nepmogamm yacrotbl nepudpepuinHon yactu pabodero koneca.

Kone6aHus BpalyaloLiero MOMeHTa MoryT ObiTb Bbl3BaHbl COGCTBEHHON YaCTOTON SMEKTPUUYECKOTO fe-
Hepartopa. O6bIuHO YacToTa aTtux konebaHunm Haxoautcs B AuanasoHe ot 0,8 go 1,5 'y U 3aBMCUT OT OCO-
6GeHHOCTeN 3HeprocucTeMbl (TOMONOIUS!, YacToTa U T. 4.), MOLLHOCTU reHepaTopa (akTUBHasi UNU peakTUBHaA
MOLLHOCTb) U NApaMETPOB CUCTEMbI PETYNUPOBAHUS HAMPSHKEHUSA.

Bcneacreue HanoXeHust 4actoTbl konebaHuii AaBneHus u/unu COGCTBEHHBLIX KonebGaHuii HanopHOro
TpyGonposoaa npu HEMOMHOW Harpy3ke paauanbHO-0CEBOW TYPOWUHBLI U COBCTBEHHON YaCTOThI FreHepaTopa,
3aBUCALLIEI OT MOLLHOCTU SHEProCUCTEMbI, MOXET BOSHUKHYTbL PE30HAHC. JTO SIBMEHME NpuBoaUT K koneba-
HUIO CKOPOCTU M/UNK BbIXOAHOW MOLLHOCTU arperarta rmapoanekTpoCcTaHumm.

Perynatop TypOuHbl HE B COCTOSIHMW NOAABUTL 3TN KONebaHWs MOLLHOCTU. OTO MOXET BbiTb NErKo Npo-
BEPEHO Npu onpeaeneHnn npeaena perynupoBaHua rnapoarperata (3arsop, nonactu pabodero koneca unu
conno) ¢ cepsoMoTopoM(aMmn) co crtatusmom. Jlioboe koneGaHue CKOPOCTM M/MNU MOLLHOCTM Bbl3bIBAETCA
TYpPOMHOM UNU reHepaTopoM U CBA3AHHBLIMU CUCTEMAaMM.

Lienb coBpeMeHHOI CUCTEMbI PEryNMPOBaHMA MOLLIHOCTU COCTOUT B NOSTHOM U 6ecnepeboitHom obecne-
YeHuu NoTpeduTenel MOLLHOCTBIO C MOCTOSHHOW YacTOTON U HanpshkeHneM. OHaKO NpakTUYecku konebaHum
MOLLIHOCTM 1 CBSA3aHHbIX C 3TUM KOneOaHmii 4acToThl He yaaeTcs u3bexarb U3-3a CNOXHOro Xxapaktepa CUCTEM
reHepauuu u nepeaayv anekTposHeprun. ing ymeHbLweHna koneGaHuin MOLHOCTU NOCTABNAIOTCS CUCTEMHbBIE
cTrabunu3aTtopbl MOLLHOCTM KaK 4acTb CUCTEMbI BO3OYXAeHUA. Perynsarop CKkopocTu TypOUHbI TaKKe MOXET
NOBMUATb HA YMEHbLUEHNE KonebaHmin MOLLHOCTK.
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B Apyrux cnyuyasx perynsitop ckopoctu TypOuHbl MOXET Bbl3BaTb UMM YCUIIUTb MECTHLIE ruApaBnnye-
ckue konebaHuA, KOTopble MOMYT YXyALUTL PEryNIMpoBaHue MOLYHOCTU. MpuMepoM 3TOro siBnsieTcs Nponop-
LUMOHaNbHOE PErynMpoBaHUe BbIXOAHOW MOLUHOCTU TYpOMHbLI CO CTaTU3MOM AN rMApOYCTAHOBOK C YpaBHU-
TeNbHbLIMU pe3epByapamu.

MonHoe konebGaHue MOLLHOCTM MOXET HAbNAaTbCA, ecnv nNapameTpbl aBTOMAaTUYECKOTO perynsropa
HanpsokeHusa (APH) w/unmn perynsatop Bo36yxaeHus cunbHoro aericteusa (APB C[l) He onTumMU3upoBaHbl. [1o-
nyctumoe konebaHue MOLUHOCTM Ha arperarte, paGotaoweM B 06beAMHEHHON 3HEProcUCTEME, HE AOIHKHO
6bITb Gonbwe 5 % HOMUHANbLHOM MOLLHOCTH.

7 MorpewHOCTU NPU UCNILITAHUAX PEerynaTopa

Bce ucnbiraHMa MMEIOT NOrpeLHoCcTU. CuctemaTudeckme MorpelHoCTM He MOryT ObiTb YCTPaHEHbI
MOBTOPEHUEM WCMbITAHWIA, NOCKONbKY OHW onpeaeneHbl 0COBEHHOCTAMU U3MepUTENbHbIX NPUOOPOB U KOH-
CTPyKUMeW namepuTenbHoin annaparypbl. MOBTOPHLIMU UCNBITAHUAMW MOTYT ObITb YMEHbLLUEHbI CryYaliHbie
NOrpeLLIHOCTH, HO U UX onpeaeneHne 3aTpyaHUTENbHO, TaK KaKk NOBTOPSEMOCTL U3MEPEHUI OAUHAKOBLIX Na-
pamMeTpoB B OAHOM Anana3oHe B yCNOBUAX peasnbHON 3KCnnyaTauum HeBenuka. 3anucb 4acTUYHO NOBTOPSIIO-
LLMXCA U3MEPEHUI JAET BO3MOXHOCTb NOCTPOUTL KPUBYIO NOBTOPAEMOCTU UIIM SMMUPUYECKYIO KPUBYIO pac-
npeaeneHns BEPOATHOCTU 3HAYEHUI NapaMeTpPoB U HA OCHOBAHWUU 3TOTO ONPEAEnUTb CPEAHIOI0 CryyaliHyio
NOrpeLHOCTb 3MepeHuin. Cuctemartudeckas norpelHocTs 6onee nogpobHo paccmarpusaercs ganee. Ecnu
cnyyaitHasi NorpeLLHOCTb HE onpeaeneHa, To peanbHas NOrpPeLHOCTb M3MEPEHNI BENUKA, HO MMEET HebOorb-
LUYIO CRy4anHYI0 COCTaBISIOLLYIO.

MorpeLwHoOCTb NPUKNAaAHbIX U3MEPUTESNbHBIX NPUGOPOB U 3MEPUTENBHLIX LieNei JOmHKHA COOTBETCTBO-
BaTb BaXHOCTU U3MEPEHUIA U UX pe3ynbTaTtoB. PekoMeHayeTca oTpaxaTb 3TO B AOrOBOpe B BUAE Crneuuans-
HbIX TEXHUYECKNX TpeBGoBaHuNA.

Pekomenaaummn o AONyCTUMOCTM CUCTEMATUYECKON NOrPELLHOCTU CaMbiX BaXHbIX U3MepPsieMbIX napa-
METPOB NPVBEAEHbI HUXKE B 3aBUCMMOCTU OT BaXKHOCTU BbIMONHAEMbIX 3a4a4. [MorpewHocTb n3aMepeHust oT-
HOCUTCSA KO BCEM U3MEPUTENBHON LienoYke OT aaTyuka coopa nHdopmauum 4o yCTponcTBa oTobparkeHns Unu
XpaHeHUs AaHHbIX (Qucnnes u/unu 3anuck), BKNovasa TenecurHanusauuio. OnacHole koneGaHua nsmepsieMbix
nepemMeHHbIX MOryT ObiTb OT(hUNLTPOBaHLI. Bo BpeMA 3TOro npouecca He A0MYyCKAlOTCA HU 3aMETHOE AeMn-
dvpoBaHne, HM n3meHeHne hasbl CUrHana; YyBCTBUTENbHOCTb pUNbTPa AOMMKHA NPEBOCXOAUTbL YACTOTY NPo-
Lecca ynpasneHus no kpanHen mepe B 10 pas.

[nga Bcex usmepsieMbixX NapaMeTpoB AOIDKHA COXPAHATLCA pasHUUA MexXay pasfuyHbIMU KaTeropusimm
CTaHUWi, Kak nokasaHo B Tabnuue 1.

Tabnuubl, nepeuncnaoLme onpeaeneHHble NPorpamMmmbl UICNLITAHUI, NPEACTABNEHbI B NPUIOXEHUN B.

Tabnuya 1— KaTeropuu arperara u cTaHUum

YpoBeHb OnucaHue 3ameyaHusa

I [MuKoBble arperaThbl

BasucHble arperarbl.

Arperatbl, paboTalowme B GonblWNX 3HEProcu-
1] cTeMax.

Manble arperathbl, pa6oTtaiowue Ha WU30NMpo-
BaHHYIO Harpysky

Manble arperarbl ¢ aCUHXPOHHLIMU FreHeparo- YcTaHoBKM TYypOUHBI FeHepaTopoB B OTAENbHBLIX
i pamu (NO3WLMOHUPOBAHUE W NYCK C orpaHuMye- | ceTax ¢ konebaHuAMU GonbLUOIA YacToThl U3-3a
HUEeM OTKPLITUS) NOCTOSAHHO U3MEHSIOLLEACS Harpy3Ku

Ha MHOrMx ctaHuusX AOMyCKaeTCs OAMHAKOBAs MOrPELUHOCTb ASA BbILEYNOMSIHYTbIX KaTeropuid.
Toraa AnA uUCNbITaHUIE AOCTAaTOYMHO WCNONb30BaTh MPOMBILNEHHbIE M3MepuTeNbHble npubopbl. Mepea
KaXxabiM U3MepeHUEM AONMYCTUMAsA NOTPELUHOCTL M3MEPEHUS, 3aBUCALLAA OT pellaemMoi 3aaaduu, 4oSKHa
ObITb cornacosaHa. [lJonycTuMble 3Ha4YeHUs NOrPeLUHOCTM npubopa AN pasnUYHbIX KaTErOPMii NOKa3aHbl
B Tabnuue 2.
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Tabnuya 2— [JonycTUMblE NOrPELUHOCTU U3MEPUTENBHBLIX NpuSopoB

MHCT 48—2015

MyHKT

OnucaHve

YpoBeHb |

YposeHb Il

YposeHsb I

7.1

YacToTa, cko POCTb

711

He4yBCTBUTENBHOCTL N3MepeHNs
Ifnl %
|Af], Ty (npm £, =50 T'y)

<0,002
<0,001

YacToTa/ckopocTb NpN N3MEpeHNM cTaThue-
CKUX KpUBBIX

|fnl, %

[AF], Ty (npw £ =50 'y)

<0,1
<0,05

CKOPOCTb MPM 3aMycke W OTKIHOYEHNM
|fal, %
[AF], Ty (npw £ =50 y)

=N

7.2

MepemMelyeHusn

7.21

He4yBCTBMTENLHOCTb M3MEPEHNS |fy|, %

7.2.2

N3amepeHuns npu BUOPaLMOHHBLIX UCMBITaHU-
AX (CUHXPOHHOCTL paboThl) (HA-HA) |fy|, %

723

MNamepeHue npu nycke M OCTaHOBKe, pa-
6oTe Ha CeTb W M3OMMPOBAHHYIO CUCTEMY

If,), %

7.3

MouwyHocTs [fp, %
(Bce AaHHblE OTHOCATCA K MaKcMManbHOM
MOLLHOCTH)

7.4

[asnexune/Hanop

7.41

Bce AaHHbIe OTHOCATCS K AaBMNEHUIO P, UK
Harnopy h, B yCTaHOBMBLLEMCS pexume, Ans
FOPU30OHTanNEHOM NUHUK LieHTpa.
[aBneHue/Hanop npu nycke u OTKIOYEHUH,
paboTa Ha CeTb U U30SIMPOBaHHYIO CUCTEMY
Ifol. %

B ocobbix crnydyasx AonycTUMbl Gonbluuve
3HaYeHUs!

7.4.2

[HaeneHune macna
Bce paHHble oTHOCATCA K HOMWHaNbHOMY
AaBreHNIo akkyMynsTopa p, |fp|, %

7.5

YpoBeHb BoAbI

7.51

YnpaeneHue ypoBHeM Bofbl |AH|, cMm

752

KoneGaHns ypoBHSA BOAbI B YpaBHUTESNBHbIX
pesepyapax ||, %

Bce [paHHble onpeferieHbl Kak pasHula
Mexay MakcumanbHbIM M MUHUMarbHbIM
YPOBHSAMU BoAbl A

7.6

Bpewms

7.61

Bpewms npocTos |Af|, ¢

<0,05

7.6.2

Bpems cpabaTbiBaHus, CUHXPOHM3ALMK U Ne-
pexopa |Af|, ¢

<0,2

7.7

Pacxop, %
ABCONtOTHLIA pacxos |fq
Paspeluexune

RN

RN

RN

23



MNHCT 48—2015

8 MopgenupoBaHue onepauumn ynpasreHUsa U KOHTPOns

8.1 Oowme 3ameyaHus

MoaenupoBaHue pusandeckux npoLeccoB He ABNSAETCA UcnbiTaHuem. OaHAKO MOAENUMPOBAHUE MOXET B
TOW UIN UHOW Mepe 3aMEHUTb UCTbITAHUS.

MoaenupoBaHue noseaeHus CTaHUMI UK ux Yacten Tpebyert 3atpar. Yem Gonee CrnoxxHbl MOAenupye-
MbI€ 4YaCTW 1 YEM BbILLE TOYHOCTb, C KOTOPOW JOMKHO ObITh ONpeaeneHo ux noBeeHne, Tem GonblLue 3aTparhbl.
MoaTtomy obriactu u 3agayn MOAENMPOBAHNA JOIMKHLI ObITh 3apaHee cornacoBaHbl B orosope. Kak npasuno,
CUMYINATOP CTaHUMU — OTAENbHOE YCTPONCTBO. OH MOXET ObITh Takke pa3paboTaH kak OoTAenbHas 4acTb
ACY TI1. NpenmyLeCcTBO OTAENLHOIO YCTPONCTBA COCTOUT B TOM, YTO UHTEPAENCHI CUCTEMbI YyNPaBneHnsa u
cumynaTopa MoryT 6biTb pa3paboTaHbl 0AUMHAKOBO.

3apauu, KOTOpbIE MOXHO peLlaTb HA CUMYNATOPE CUCTEMBI YNPaBMNEHUS:

- npeaBapuTenbHoe obcnegoBaHue 000pPYAOBaHUSA CTAHLMU, BKIIOYAsi CUCTEMY YNpaBreHusl, Ans Bbl-
6opa u onTMMM3auMn napamMmeTpPoB PErynsaATopa U anropuTMOB YNpaBneHusi, NpeaHa3HaYeHHbIe ANl NPOBEPKM
3KCNMYyaTaLMOHHBIX PEXUMOB, KOTOPbIE HE MOTYT ObITb MPOM3BEAEHBI HA CTaHUMK (HanpumMep, paboTa Ha n3o-
NMPOBAHHYIO 3HEprocucTemy). BoluncnutensHoe Bpemsi, HE0O6X0AUMOE ANIA 3TOr0, HE3HAYUTENBHO;

- UCCNEAOBaHUE XapakTEPUCTUK OOLEKTOB C HEOMPEAENEeHHbIMMA NapameTpamm, HanpuMep, onpeaerneHne
KOShPULMEHTOB CaMOPErynupoBaHUs MOLLHOCTU 9HEProCUCTEMbI. BbluncnuTensHoOe BPEMS He UMEET 3HaYEeHUs;

- MPUEMOYHbIE UCMbITAHUSI CUCTEMbI YNPaBMNEHUS BMECTE C MOAENbHOW ynpaBnseMoin cuctemon (no-
CTOSIHHAs! BPEMEHW YCKOPeHUs arperarta T, NOCTOsiHHAsA BPEMEHU UHEPLMW BOAbI Tyy U T. A.) HA CTeHAax ns-
rotoButensi. B 9ToM UCNbITAHMM AOMKHBI MOAENUPOBATHLCA TE HaCTU CUCTEMBI YIPABIEHUS, KOTOPbIE HE MOTYT
ObITb BKJOUYEHbI (PU3NYECKU B MPUEMOUHbIE UCTBITAHUS, TaKUe Kak MacrnoHanopHasi ycTaHoBka. [ns aToro
TpebyeTcs onepaTuBHbIi CUMYNATOP;

- o0y4yeHue nepcoHana akcnnyaraumm yCTaHOBKU Ha CTEHAAX U3TOTOBUTENS UMM NPU MONEBbIX UCTIbITA-
Huax. Ecnn oByyeHune 3aknoyaeTcs B BbIMOMHEHUW ONepaumii Ha OPUTMHANBHON CUCTEME YNpaBneHNs, 34eChb
TakkKe UCMOMNb3YeTCA CUMYMATOP, COMPSXKEHHbIA C TPEHAXEPOM PearibHOro BpeMEeH!.

8.2 XapakTtepucTUKN cumynaropa

CumynaTop npegHasHa4veH 4nsi BOCNPOU3BeAeHNSA CyLLIECTBEHHbLIX (PM3NYECKUX CBOWCTB MOAENUPYEMO-
ro obbekrta. Ha Hem gomkHa BOoCnpousBoauTbCa pabota obbekTa ynpaBneHust B yCTaHOBUBLLEMCS U HeyCTa-
HOBUBLLUEMCA pEXXUME, AO0IMKHbI ObITb CMOAennpoBaHbl.

- OCHOBHbIE 3NeMEHTbI BOAONPOBOASLLEro TpakTa (MPOTOYHON YacTu TypOuHbl). [na ydacTtkoB Tpy6o-
NpOBOAOB, NOABEPralOLLMXCS BO3AENCTBUIO konebaHuii (nynbcauun) AaBNEHNUs, AOMKHbI ObITb YUTEHbI CXKU-
MaeMOCTb BOAbI U YNPYroCTk CTEHOK TpyOOonpoBoaa. YpaBHUTENBHLIE pe3epByapbl AOMKHbI ObITb TLLATENBHO
CMOZENUPOBaHbI, 0COBEHHO eCNnu J0IMKeH ObITk OnNpeseneH MakCMmarnbHbIA YPOBEHb BOALI NMPU YNPOLLEHHbIX
Moaensax TpybonpoBOAOB U UHbIX KOPOTKUX CEKLIMIA;

- ANEMEHTbI rmapoarperaroB, AnA Yero Xxapakrepuctmuku rugpasrimy4eckux n ap. MalumH AOIKHbI ObITb BBE-
AeHbl MakCMManbHO TOYHO ANA BCel 0brnacTu naMeHeHus napameTpoB (06pasLbl TUMOBLIX AnarpaMm U KPUBbIX);

- YCTPOWCTBA YMpaBfeHNs C y4eTOM BO3MOXXHbLIX HENTMHENHOCTEN, HANPUMEP OrpaHNUYEHUa CKOPOCTU
CEepBOMOTOpPA UNKU pas3nnYHbIX 3aKOHOB pPErynupoBaHnus,

- Harpy304Hbl€ XapaKTEPUCTUKU OONbLUMHCTBA SHEPTrOCUCTEM HEAOCTAaTOYHO W3BECTHLI. 03TOMY Npu
MOAENUPOBaHUK CMEAYET YYECTb Camble HEONAronpUATHbLIE PEXUMbI UX PaboThI;

- B3aMMHOE BRMUAHUE MACMAHbLIX (TMAPONPUBOA) U rMapaBnMYeckux (NPOTOMHAs YacTb) CUCTEM Ha Bpe-
MsA cpabaTbiBaHUsi CEPBOMOTOPA, KOTOPbLIE MOTYT NPUBECTU K NOBPEXAEHUAM U3-3a HENpaBuUbHOW BnoKupoB-
KU Unu npesbiLLEHUA BPEMEHU NMycCKa. I'Ipmwlepom B3aUMHOIO BJIUAHUA CUCTEM MOXKET CINY>XKUTb COBMECTHOE
ynpaeneHue LwapoBbIMK 3aTBOPaMU BEPXHETO U HUXKHETO Bbeda B CNOXHbLIX YCNOBUAX CKayka AABEHUS;

- B3aMMOCBS3aHHbl€ (DYHKLUMMN B3AUMHOI BNOKMPOBKK, KOTOPbIE AOMKHbI JIOCTOBEPHO paboTaTb C CaMo-
ro Hayana npouecca nycka arperara. 3Tu pyHKUUM AOMKHbI ObITb NPOBEPEHLI NPU NPEABaAPUTENbHBIX UCMbI-
TaHusIX BO Bpems paboumx BCTped pa3paboTumKoB.

8.3 MorpewHOCTb CUMYSIATOPOB CTaHL MU, BbIYUCIIEHUA CKavKa JaBrieHUA
U NnapaMmeTpoB ynpasrieHUs

8.3.1 O6ume nonoxeHusa
MopaenupoBaHue Bcerga CBS3aHO C MOTPELUHOCTSIMU. 3TO OTHOCUTCA U K CUMYMSITOpaM CTaHLUWK, Bbi-
YMCNEHUIO CKadKa JaBMeHUs U NapameTpoB YNPaBneHusl, y KOTOPbIX ECThb T€ e CaMble 3NeMeHTbl. [pUUUHBbI
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NOSIBNIEHUS MOTPELLHOCTEN pa3nuyHbl. HeusbexxHble NorpewHoCcTU, KnaccuduumpoBaHHbIe N0 UX NPONCXOX-
OEHUIO, NEPEUUCTIEHBI HUXKE.

8.3.2 NorpewHOCTb BXOAHbIX AAHHbIX

Hy>xHO pasnuuarthb:

- HenpeaBuAEeHHbIe NOrpeLHOCTU BXOAHbIX AAHHbIX N

- AONYyLLUEHUA U YNPOLLEHUA, caenaHHbie Npu MoAENMPOBaHUM.

MpumepamMun HenpeaBUAEHHbIX NOrPELLUHOCTEN BXOAHLIX JAHHbIX MOTYT ObITb:

- HECOBNAAEHME XapaKTePUCTUK Moaenel TypOuH 1 3aTBOPOB U XapaKTEPUCTMK HATYPHBIX MALLMH;

- owmbka B onpeaeneHun MOMEHTa MHEPLIUK arperara;

- HeonpeaerneHHOCTb 3a4aHns CONPOTUBIIEHUA NOA AEWCTBUEM CUI TPEHUSA U KOIADULIMEHTOB TPEHUSA
OTAENbHLIX KOMMOHEHTOB,;

- OTK/OHEHUSA OT PACHETHbLIX 3HAYEHMIA CKOPOCTU NMPUBOAA HANPABMAIOLWErO annapara, 3aTBOpOB M 3a-
ABWXKEK BCNEeACTBUE AEeNCTBUA rMAPaBANYECKUX CUIT U MOMEHTOB.

3Tu hakTopbl HE MOTYT ObiTb TOYHO M3MEPEHBbI U NPUBOAAT K CYLLECTBEHHbIM Pa3NUuMAM Mexay Mo-
AenbHbIMU U HATYPHBLIMU JAHHBLIMU.

Mpu noaroToBke BXOAHLIX AAHHBIX MOTYT ObITh CAENAaHbI CReayloLwme CUCTEMAaTUYECKNE YNPOLLEHUR:

- ynpoLueHue pacnpeaeneHus Tpy6onpoBoaoB, BETBEN, CONen;

- BbIGOPOYHOE perynupoBaHue OTAENbHbIX CEYEHUIi UM CKOPOCTU PacNpPOCTPaHeHns BOMH B Tpy6onpo-
BOJAX B 3a4aHHOI NOCNEA0BAaTENbHOCTU C BbIYUCIIEHHBIM MHTEPBANIOM BPEMEHU;

- YNPOLUEHHbIA YY4eT MHEPLMM BOAHBIX MACC B arperarax.

S PeKTbl TUX CUCTEMATUYECKMX YNPOLLEHUA MOTYT COXPAHATLCA B AOBOSIbHO OFPaHUYEHHbIX npeae-
nax.

8.3.3 MorpewHOCTbL BLIYMUCIIUTENbHbIX NPOrpamMm

MporpaMMbl OCHOBaHbI HA MaTEMaTUYECKUX MOAENAX COOTBETCTBYIOLLMX (PU3UYECKUX NPOLIECCOB U YNC-
NEeHHbIX MeToAax pPeLUeHusi CUCTEM ypaBHEHUIA. CAenaHHbIe Npu 3TOM YNPOLLEHNUA NPUBOAAT K BLIMUCIUTEND-
HbIM NorpeLHocTAM. B nepeyto o4epeab 3TO OTHOCUTCS K CNeayiowwmuM yNpOoLLEHUAM:

- MCMNOMb30BaHNe TEOPUM ABYMEPHOTO TEYEHUS XUAKOCTH;
npeHebpexeHne CKOPOCTHLIM HANOPOM;

MCMOMb30BaHME YCTAHOBUBLLMXCH XapakTepUCTUK U KpUBLIX (NPeHebpeXxxeHne AuHaMUKON NPOLECCoB);

- ANCKpeTusauusa HenpepbiBHbIX NEPEX0AHbIX NPOLEeCCOoB.

OnbIT NMokasan, Yto BIUSHUE 3TUX YNPOLUEHUI HA TOYHOCTb MOAENeN MeaNEeHHO NPOoTeKaloLWmX NpoLec-
COB CTOJIb Marno, Yto UMW MOXHO npeHebpeYb.

8.3.4 3akntoueHue

B 3aknioyeHne MOXHO ckasaTb:

YUCNEHHOE MOAENUPOBAHME N OCHOBAHHbLIE HA HEM CUMYNISITOPbI UMEIOT OLIMGKM;
Ansi BbIOOpa ynpoLLUEHUI 1 OLEHKW pe3ynbraToB Tpebyercs 6onbLUON ONbIT MCCNEeA0BaTEeNs;

- OMbIT BbIYMCMEHNUA TMAPABMYECKOrO yaapa U pacyeTra npoueccoB ynpaBneHusl ¢ ynpoLeHUsiMU no-
Kasan, 4YTo OTKIOHEHUSI PacyeTHbIX NapaMeTPoB OT PaKTUYECKMX HAXOAATCA B AONYCTUMBIX Npeaenax, T. €.
pe3ynsTaTbl MOAENUPOBaHWUS MOTYT UCMONb30BAaTLCA AN OLEHKM 00LEeKTa ynpaBneHUs u HaCTPOKK napamMe-
TPOB CUCTEMbI YNPABNEHUA UM.
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MpunoxeHune A
(cnpaBouHoe)

Mpoueaypbl UCNbITaHWI

A.1 lNpoueaypa UCNbITaHNA HEYYBCTBUTENBLHOCTH (perynmpoBaHue CKOpocTH)

a) UcnblTaHus Ha cTeHfax n3roToBuTens

N3amepsieMble napaMeTpbl:

- ¢hakTyeckoe 3HauyeHUe CKOPOCTU — MO OCU OPAMHAT;

- (baKTuyeckoe 3HauyeHue NepemellieHns: ceppoMoTopa — no ocu abeuuce.

Mpoueaypa npoBepku

Tpebyemoe 3HaueHne CKOPOCTU AOMKHO BbITb U3MEHEHO NO WaraM ¢ onpeAeneHHoN BenuinHoi wara. OT wara K

wary aMmnnutyja naMmeHeHnsa CKoOpoCTU CTaHOBUTCA MeHbLUE, NOKa cepBoABUraTeNlb He NepecTaHeT NnepemMeLllarbes.

CooTBeTcTBYIOLEE 3HAYEHNE U3MEHEHUSA CKOpPOCTU NoKa3blBa€T HEYYBCTBUTENbHOCTL arperata K ynpaenalouwemy

BO3JEACTBUIO.

b) MoneBble ncnbiTaHus

U3amepsieMble napamMeTpbl

- (paKTu4eckoe 3HaueHne cKOPOCTN UK YacTOTLl — MO OCU OpPAMHAT,

- nepemelljeHne cepBoMoTopa — no ocu abeyucc.

Mpoueaypa nposepku:

OTa npoleaypa NpoBepkn AoMKHa NPUMEHATLCA K arperary, paboTatowemMy Ha aHeprocuctemy 6e3 curHana Hapy-

LweHus. B 3oHe HEYYBCTBUTESTBHOCTH, M€ U3MEHAETCA TOJIbKO CKOPOCTb, HEYYBCTBUTENBHOCTL NPeAcTaBnAeTCcA NoBTOPA-
RWWUMNCA NHOrAa BepTUKanbHbIMU NUHUAMW.

HaknoH kpuBoii B 30He HEUYYBCTBUTENBHOCTU COOTBETCTBYET 3alaHHOMY NOCTOSIHHOMY CTaTU3MY perynsropa.

A.2 lNpoueaypa npoBepku BpeMeHU 3ana3ablBaHUA

a) McnblTaHus Ha cTeHax usroToBuTens

NamepsieMble NnapamMeTpbl:

- CUrHasn HapylUeHus, hakTU4eckoe 3Ha4eHUe CKOPOCTU U NepeMELLIEHUS LLITOKa CepBOMOTOpa — MO OCU OpPAUHAT,
- Bpemst — no ocu abcymce.

Mpouenypa nposepkun

CkopocTb U3MeHsieTes no waram B npegenax + 10 % oT HOMUHaNBHOro 3HauYeHUsA. BpeMsi Mexay U3MeHeHneM dak-

TU4ECKOro 3Ha4YEHUsI CKOPOCTU U HAYaNOM ABUWKEHUS CEPBOMOTOpa — BpeMsl 3anasfblBaHns. PekoMeHayeTes nowarosoe
M3MeHeH1e CKOPOCTH, paBHOE YETLIPEXKPATHO MEPTBOI 30He.

b) MoneBble ucnbiTaHNA

MoryT 6bITb BLINOMHEHBI T€ e CaMble UCTBITAaHUS, YTO U HA CTEHAE U3rOTOBMUTENS.

N3mepsieMble napaMeTpebl:

- haKkTU4ecKoe 3Ha4YeHUe CKOPOCTU U XOAa LUITOKa CEPBOMOTOpa — MO OCU OPAMHAT,

- Bpems — no ocu abcyucc.

Mpoueaypa NpoBepKu

BpeMsi 3aepxkm MOXET ObITb NOMYHYEHO MO OTKIIOHEHUIO Harpy3ku Kak BpeMsi MeXAy HaqyanoM U3MeHeHUs CKopo-

CTW W Ha4anoM ABUXeHUA cepBoOMOTOpa.

MenbitaHua BpeMeHU 3afepXKu MOryT Takoke ObITb BLIMOMHEHBI C TPeyronbHbIMU BXOAHLIMU CUrHanNamu BMeCTO

NoAnopoB (NPAMOYrofibHbIE CUrHaNbI).

A.3 Mpoueaypa ucnbiTaHUA ANA onpeaeneHus AaBlieHUs Nocne cepBoMoTopa

a) Lenb ucnoitaHuii
OnpeaenuTb BeNUUUHY U HanpaBneHWe rmapaBnuyeckoro MOMEHTa U MOMeHTa TPEHUS (NPU OTKPLITUM W 3aKPLITUN)

B LIeNAX BOCCTAHOBMNEHMS paboTOCNOCOGHOCTU.
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3TH BENUYUHBI 3aBUCAT OT:

- pasmepa MalLMHbI;

- Hanopa wunu pacxoaa;

MaKCUManbHOro yrna OTKPLITUS NONaTOoK,;

TpeHus;

- reoMeTpu4ecKoii popMbl HaNpaBnstoLLero annapara u paboyero Koneca.

N3mMepsieMble MapameTphi:

- RaBneHue, fielicTByIoOLlee Ha OTKPLITUE U 3aKPLITUE CO CTOPOHLI CEPBOMOTOpA Py U P, — NO OCH OPANHAT,
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- nepemellieHne LLITOKa CepBoMOTOpa W/WNu ero OTHOCUTENLHOE 3Ha4YeHne — o ocu abeuuce (NpU 3TOM AOMKHO
ObITb TOMHO onpefeneHo, YTo NpuHuMaeTces 3a 100 %);

- [ONofiHUTENbHbIE NapameTpbl, KoTopble ByAyT OTMEYeHsI:

- Koppensaumsa w/unu oTHOCUTENbHLIA XoA LUTOKa cepBOMOTOpa Yga OT yrna noBopoTa NonaTkn HanpaensAloLwero
annapara,

- XOj WTOKa cepBoMoTOpa Y, OT yrna passBopoTa nonacti pabovero koneca o, n/Unm UaMeHeHns yrna passopora;

- cTaTu4eckuin Hanop H,;

- YpOBEHb HIKHero bbeda;

- MOLLHOCTb reHepaTopa Mnpu NOMHOCTLIO OTKPLITON TypOuHe.

b) Mpoueaypa nenbITaHni

N3amepeHnsa NpoBOAAT € 3arnnchio Ha UKTOGOH.

HanpasnstoLwmii annapat u/unm pabodee Korneco LOSXHbLI NepeMeLlaTbes MEASIEHHO U NNABHO C O4HOW CTOPOHLI,
YTOGbI OTCTPOUTHCSH OT UHEPLMN M3MEPUTENBHBLIX NPUBOPOB W y4YeTa TPEHUST CKONBXEHUS. [aBneHne 4omkHO GbiTb U3Me-
peHo B MOMEHT NepeMeLLieHUst LLITOKa CEpBOMOTOpPa (TPEHWE CKOMBXEHUS).

McenbiTaHusa gomkHel ObiTb BEINOMHEHB! B 2 3Tana:

- reHepartop He CUHXPOHU3UPOBAH, N OTKPLITUE USMEHSIETCS OT XOMOCTOro Xofa reHepartopa A0 NOMHOro 3aKpbITUA
1 HaobopoT;

- reHepatop paboTaeT napanfientHoO ¢ CETLIO OT NOMHOro OTKPLITUS 40 OTKPLITUS XOMOCTOro XoAa reHepaTopa.

N3mepeHns fomkHbl ObiTe caenaHbl Npy YBeNUYEHUN U YMEHBLUEHUU MOLLHOCTM (Habop 1 yMeHbLUEHUE Harpy3Ku).

) MlamepeHve faBneHnsa n nepeMeLleHne LWToka ceppomoTopa

N3mepuTenbHble npubopel (MaHOMETpbI) ANS M3MEPEHUS aBMeHUs Macna UK rmgpaBnnveckoro AaBneHnst JomkK-
Hbl ObITb CBSA3@HbLI HENOCPECTBEHHO C CEPBOMOTOPaMMU, a He C NOABOASALLMMMU TpyBonpoBogamu.

B KOHTPObHBIX YCTPONCTBAX € BbIXOAHLIMU rMAPOYCUNUTENSAMU JaBrneHne BOA bl JOMKHO GblTb U3MEPEHO AN BCETO
X0Aa NOPLUHS, MOCKONBKY AaBreHune npu nepeMeLLeHn LUToKa He SBNSETCA MOCTOSHHBIM.

Ecnu nsmepenus nposogsAtcs 6e3 gukTocdoHa, To criegyeT HabntogaTek:

- AaBlieHne JOMKHO N3MePATLCA NPU M3MEeHEHUN XoAa NopLUHA Ha Kaxable 10 % nonHoro xoaa. Cneayet npocne-
AMUTb, 4TOOLI CEPBOMOTOP BO BPEMS CHATUSA NMokasaHuii nepemMeLlancs MeaneHHo;

- faBlieHne AOMKHO U3MEPATLCA B KpalHUX TouKax (B MOMOXEHUU KOTKPLITO» U «3aKPLITO»), T. €. AOMKHO ObITb
nsmepeHo npu 2 % n 98 % nonHoro xoAa LWroka cepeomMoTopa. OTKpLITUSA, F4e HeoOXoOAUMO N3MEpPUTL AaBrieHue, Lierne-
co0bpasHo 3apaHee OTMETUTL Ha WHAMKaTope npubopa;

- M3MepuTenbHble NpuBopel AOMKHEI ObITb KanMbpoBaHsl 40 U NOCNe U3MEPEHNUS,

- ANS NPOBEPKU OTCYTCTBUA YPE3IMEPHOro TPEHWUA UCTILITaHWUA JOMKHLI ObITh MPOBEpPeHb! NPU OCYLIEHHON cnupanb-
HOI kKaMepe.

A.4 Mpoueaypa nsmepeHus JaBneHUs U pacxoda pacnpegenurenbHbIX KNanaHoB (30MI0THUKOB)

a) XapakTepucTuKn faBneHns (CM. PUCYHOK 7a)

Namepsaemble napameTphl:

- AaBrneHve B paboynx TouKax Npu OTKPLITUM M 3aKPLITUW HanpaBnstoLLEero annaparta — Mo 0CU OPAMUHaT;

- MonoxeHune 30MoTHWKa — no ocu abeuuce.

Mpoueaypa NpoBepku

CepBOMOTOp [LOSKEH ObITb B KOHEYHOM MOMOXEHUM, KyAa OH HE MOXET NepeMecTUTLCA NPU OTKPLITOM 30MOTHUKE.
HaknoH NMMHWKN AaBneHns 3aBUCUT OT BHYTPEHHMX MPOTeYeK 30/10THUKA UIW 30M0THIKa U cepBOMOTOpA.

b) Xapakrepuctuka pacxoga (CM. pucyHok 7b)

N3mepsaemble napameTphl:

- CKOpOCTb CEPBOMOTOpPA (Pacxof) — No och OpAWHaT,

- MOroXeHue LIToKa cepBoMoTopa — Mo ocun abeuuce.

Mpouenypa npoBepku

LLiTok cepBoMOTOpa yCTaHaBNMBaeTCA B OnpeferneHHoe nonoxeHue. HaknoH KpuBoii xoaa LUTOKA (MOPLUHS) cep-
BOMOTOpa NponopLMoHaneH pacxoay npu 3ajaHHoMm nageHun jasrneHus. Pacxod MOXET ObiTb BbIYMCHEH Mo hopmMyre

Q=A'v,

rie A— nnowagb NopLUHA CepBOMOTOPA;
V — CKOPOCTb X0fja NMOpLUHS CEPBOMOTOpA.
CKOpOoCTb X0Za NOpPLUHS CBA3aHa C XO40M CepBoMoTopa Y 3a BpeMs t ypaBHeHUeM v =
MenbiTaHue HeoBXo[MMO NOBTOPUTL A1 HECKOMEKUX MOMOXEHWIA LUTOKa.
Pacxop 3aBUCHT OT Nepenaja AaBnerus A, B 30M10THUKe, kak BUAHO U3 popMynbl Q = JAp

y
t
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Mpunoxexue B
(cnpaBouHoe)

PekomMeHAaLMA ANA UCNBITAHUIA PErynaTopoB TYPOUH

B.1 O6Lwwume nonoxeHun

HekoTopble UCNbITaHWUS AOMKHLI NPOBOANUTLCA A0 3aNOfTHEHNA NPOTOYHON YacTy, B TaK Ha3bIBAEMOM CYXOM COCTO-
AHWK (CM. npunoxeHue C).

HekoTopble ucnbiTaHua MoryT notpeboBaTbCst ANA UCCNeA0BaHWiA Nocrie peMoHTa UNu 3ameHbl 060pyaoBaHNA Ha
CyLeCTBYIOLLEN MTMAPOANEKTPOCTaHUMN U T. 4.

[ns HopManbHOro sKkcnnyaTayuoHHoro pexuma (HOP) HY>KHO yCTaHOBUTL B COOTBETCTBYIOLLEE NONOXKEHME:

- MeXaHWU3M ynpasneHus NonacTaMn ANa TypOuUHbI ¢ perynmpyembiMu Nonactsaimu,

- NpeAoxpaHuTeNbHbIE KnanaHbl UMY CUHXPOHHbIE Baiinachl.

KayecTBO NpoBeAeHHbIX CTEHAOBBLIX U NONEBLIX UCTbITAHNIA OLGHUBAETCA NYTEM CPaBHEHUA € AAHHBIMW, NofyYa-
eMbIMW MPU YNpaBneHUn cTaHuuMei B Nepnog SKCcnnyatayuu no perucTpupyroLLMM WU UHTerpupytowum npubopam unu
CTaUWOHapHBIM U3MepPUTENbHBIM NpuBopaMm U UX rpacpu4ecKoMy NPeACTaBNEHHUIO.

Tabnuypbl B.1 — B.12 cogepxaT TMnoBble NporpaMmel A51S UCNbITAaHWA Ha CTEHAAX N3roTOBUTENA UKW NPU NONEBbLIX

UCALITAHNAX ANA PA3NUYHBLIX (DYHKLMOHANBHBLIX Fpynn.

B.2 YpoBeHb 1 — Arperarbl, paGoratowme npyu NMKOBOW Harpy3ke
B.2.1 UcnbiTaHuA Ha CTeHAax U3roToBUTeNnA

Tabnwuuya B.1—Tporpamma cTaHAapTHEIX UCNLITAHUA

DYyHKLMOHanbHas
rpynna

Yactb

UcnbiTaHue

YcnosuA ucnbiTaHwi

[MaBHbIe mMoaynu

Briok ynpasreHus
rngpaBnuyeckum
PEXMMOM

1) OYHKYMK 3aKpbITUA

2) CKOpOCTb OTKPLITUSA/3aKpbITUA

3) OyHKUUM pyHHOro ynpasneHus
4) WcnbiTaHus cepBo/nponopLmo-
a

HanbHOMo KnanaHa

CepBOMOTOp MNKU ONbITHLIA 06pa-
3ey

PerynsaTtop TypOuHbI

YnpaBneHue oTKpbITUEM
YnpaBneHue cepBoMOTOpaMu
KoHTpors/curHanusaums

1
2
3
4) Opyrue dyHKUMM

Mogenb cepBocuUcTeM

MNoamMogynu

[aBneHne macna
B cUCTEMe

YnpaBneHue faBneHnem
MowHocTb Hacoca
[nanasoH HanpsxeHus NUTaHus

1
2
3
4) CurHanbl TpeBOrn/OTKIIOYEHNS

KoHTponb ckopocTu

YpOBHM CKOPOCTH

1
2) KoHTponb/curHanusauums

—_—— | e — | e —

KadyectBO Macna M Temnepartypa
B AWanasoHe AOMYyCTUMbIX 3Hade-
HUiA

Tabnuya B.2— KomnnekcHas nporpamma

acToTa, War, Harpysku)

1)
2)
3) 3aMKHyTbIi UuMKN ynpaBreHus
(4
4) MonHelil cbpoc Harpyaku

PyHKUMOHANBHASA YacTtb WcnbiTanme YcnoBus ucnbiTaHwuit
rpynna
Cuctema B Uenom | CMoHTUpoBaHHas YyBeTBUTENbHOCTE/MEpTBasA 30Ha | CepBOMOTOP UMK ero OnbITHLIA 06-
cuctema Bpems 3agepxku pasel.

Mogenb arperarta, rmgpo- u sHepro-
CUCTEMBI

Mogcuctemsl

CepBocuctema 1
CepBocuctema 2

1) CraTudeckasa xapakTepucTuka u
TOYHOCTb

2) OuHaMuyeckne ncnbiTaHusA (Larun
Unu rapMoHu4eckue konebaHus)

CepBOMOTOP UMK OMbITHBIA 06pa-
3el
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OkoH4YyaHue mabnuup! B.2

2) INMOCTOSAHHBIA cTaTU3M U Apyrue
yHKLMKM ynpaBneHus
3) MNocnegosareribHOCTU
4) MynsTucepBoynpasneHme
OnTuMmsayus
KoHTpornb/curHanuaauyums

5
6
7) Opyrue yHKUmK

OyHKUOHaTTEHAA YacTb McnbitaHue Yenosua nenbitaHuii
rpynna
MmaBHble Moaynu | MMapasBnyecknin 1) XapakrepucTuka 30M0oTHUKa CepBOMOTOp MM OMbITHLIA 06pa3sel
6nok ynpasnexus 2) OYHKLUN 3aKpbITUA
3) CKOpOCTb OTKPLITUSA/3aKpLITUA
4) Py4Hoe ynpaBneHue
Perynatop Typ6uHsl | 1) YnpaBneHue oTKpbITUEM dakTuyeckme UM MoaenbsHble cep-

BOCWCTEMBI.
MogenkHble arperar, rMapo- U aHep-
rocucrema

Mogmoaynu

[aeneHve macna
B cucTEMe

yl'lpaBJ'IEHI/Ie AaBreHnem

OHepreTUyeckasn eMKoOCTb
[vnanasoH HanpsKeHWa NMTaHua

1
2
3
4
5) CurHansl TpeBorn/oTKIOYEHNS

KoHTponb ckopocTu

YPOBHM CKOPOCTM

)
)
)
)
)
) MoLHocTb Hacoca
)
)
)
1
2) KoHTponb/curHan Tpesoru

KauecTBo Macna v TemnepaTypa B
npegenax JornycTuMoro AgnanasoHa
U3MeHEeHUs

B.2.2 NoneBble UcnbITaHUsA

Tabnwnya B.3 —Tporpamma ctaHAapTHBIX UCMbITAHWUIA

DyHKUMOHaneHan
rpynna

YacTtb

WcnbiTaHme

YcroBus ucnbiTaHuii

CucTema B Liernom

[NonHas cuctema

1) Ctabunusaymsa 6e3 Harpysku
2) Ctabunusaums nog Harpyskoit
3) MlameHeHWe Harpysku

HopmarnbHbIi
pexum (HOP)

3KCMITyaTaLuoHHLIN

[Moacncremel

CepBocucrema 1
CepBocuctema 2

1) CraTudeckne xapakTepucTUKU W
TOYHOCTb

2) Aunamnyeckue ncnbiTaHus (Lwaru
WAW FapMOHNYECKNIA OTKINKD)

«Cyxoe» ucnsitaHue

1)
2) Ctabunusaums nog Harpyskoit
3) OTKNOHEeHUe Harpysku

4) UcnblTaHWe Ha cTaBUNbHOCTD pa-
60TbI NpKU U3oNUpOBaHHOI paboTe

MmaBHble MoAYynK | Briok ynpaeBneHuns 1) ®yHKUUN 3aKpLITUA H3P
rugpoarperaTom 2)CKOpOCTb OTKPLITUSA/3aKPbITUA
3) Py4Hble onepauumu
Perynsitop Typ6uHbl | 1) YnpaBneHue oTKpbiTUeM
2) MynetucepsoynpasneHue
3) KoHTpons/curHan Tpesoru
4) Opyrue dyHKUUN
Moamoaynu HaBnexune macna 1) Ynpaenexue gasneHunem HOP
B CUCTEME 2) KoHTponb/curHan Tpesoru
KoHTponb ckopoctu | 1) YpoBHU ckopocTu
2) KoHTponb/curHan Tpesoru
a) Kak npasuno, ANA TUMNOBbLIX UCTIbLITAHUA
Tabnwuya B.4—KomMmnnekcHasa nporpamma
DdyHKUMOHaNbHan Yactb Ucnbitanne Ycnosusa ucnbitaHwin
rpynna
Cuctema B uenom | lMNMonHaa cuctema Crabunusaums 6e3 Harpysku H3P.

H3P, n3onupoBaHHas unu napar-
nencHasi pabora ¢ uMuTayuein ort-
KINOHEHWS CKOPOCTU
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OkoHYaHue mabnuupi B.4

CepBocuctema 2

TOYHOCTb
2) AnHaMun4yeckue uenelTaHws (LwWaru
UMW rapMOHNYECKNiA OTKANK &)

PDyHKLMOHanbHas Yactb UcnbiTaHne YcnoBus UcnbiTaHui
rpynna
MoacucTeMbl CepBocucrema 1 1) CraTudyeckan xapaktepuctuka u | «Cyxoex» ncneltaHue

[MaBHble MOAYNU

Brnok  ynpaeneHus
rngpoarperatom

DYHKLMM 3aKpbITUS

Py4Hoe ynpaeneHve

Perynsatop ckopocTu
TYp6UHBbI

1)
2) CKOPOCTb OTKPLITUS/3aKpbITUA
3)

1)

YnpaBrneHue oTKpbITUEM
2) MNoCTOsHHEIA cTaTUsM U apyrue
PYHKLMM ynpaBneHus
3) MocnegoBaTenbHOCTL
4) MynestucepBoynpasneHue
OonTumusaums
KoHTponk/curHan Tpeeoru

Opyrue dyHKUUK

~ O O,

H3P

Moamoaymnu

Cuctema  perynu-
poBaHus AaBneHus
macna

1) YnpaeneHue gaeneHnem
2) KoHTponb/curHan Tpesoru

vv — T

PerynsaTtop ckopocTu

1) YpoBHU ckopocTh
2) KoHTponb/curHan Tpesoru

HOP

a) Kak npaBuno, ANA TUROBbLIX UCMBITAHUNA

B.3 YpoBeHb 2 — Arperartbl, pa6oTatolymue B 6a30BoM pexume (Ha 6a3oBylo Harpysky)

MpuMeuvaHue — ArperaThbl B KpyrnHbIX 3HeprocucTeMax. Manele rugpoarperatsl, paboTarowme Ha U3onupo-

BaHHYH Harpysky.

B.3.1 MicnbiTaHua Ha cTeHZax U3rorosutens

Tabnuya B.5—Tlporpamma cTaHAapTHbIX UCNbITaHUIA

MynsTucepBoynpasneHue
KoHTponk/curHan Tpesoru

1
2
3
4) Opyrue dyHKLMM

®yHKUOHaTNEHaA YacTtb UcnbitaHue YcnoBus ucnbiTaHuit
rpynna
MaBHble Mogynu | Bnok ynpaeneHus 1) OyHKUMSA 3aKpbITUA HaTypHbIA cepBOMOTOP MMM ONbIT-
rmapoarperaToM 2) CKOPOCTb OTKPLITUS/3aKpbITUSA HbI 06pasel
3) Py4Hoe ynpaBnexue
4) NcnblTaHne cepsonpusoga/npo-
nopLMOHanksHoro knanaHa
PerynsaTtop Typ6uHbI YnpaereHue oTKpbITUEM MogaenupyemMas cepBocucteMa

MogMogynu

CucTteMa gasneHus
Macna

MoLLHoCTb Hacoca

1
2
3) KoHTpone/curHan Tpeeoru

KoHTponb ckopocTu

YpOBHM CKOPOCTH

)
)
)
)
) YnpaBneHue gaBneHuem
)
)
1)
2) KoHTponb/curHan Tpeeoru

KauecTBO Macna u Temnepatypa B
npefenax AomycTMMOrO JuanasoHa

Tabnwnuya B.6 — KoMmnnekcHasa nporpamma

3) 3aMKHyTbIA UMKN ynpaBneHus
(Lwar no yacToTe, LWWar no Harpyske)

PyHKUMOHATTbHAA YacTtb MenbiTaHue Ycnosusa ucnbitaHuii
rpynna
Cucrtema uenom | CMOHTUpoBaHHasA | 1) YyBCTBUTENBHOCTL/MepTBas 30Ha | HaTypHbIA cepBOMOTOP MU ONbIT-
cuctema 2) Bpems 3afepxku Hblii obpaseL,.

Mopenupyemblit arperat, rugpo- u
3HeprocucTema
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OkoH4aHue mabnuupl B.6

PyHKLUMOHaNbHan
rpynna

YacTtb

WcnbiTaHne

YcrnoBuUs UchbITaHWN

CepBocuctema 1
CepBocucremMa 2

1) CraTnyeckas xapakTepuctuka u
TOYHOCTb

2) nHaMun4yeckoe ncnbiTaHue (Laru
UMW rapMOHMYECcKNiA OTKANK?))

HaTypHbIi cepBOMOTOP UMK OMbIT-
HbI 0Bpasel

[TaBHbIE MOAYNHK

bnok  ynpasneHus
ruapoarperaTtom

1) XapakrepucTuka pacnpefgenu-
TenbHOro KnanaHa
2) ®yHKUUM 3aKpbITUSA
CKOpOCTb OTKPbITUSA/3aKpbITUA

HaTypHbIiA cepBOMOTOP UMK OMbIT-
HbIl 06pasely

Perynstop Typ6uHbI

3)
4) Py4Hoe ynpaBnexue
1)

YnpasreHue oTKpbITUEM

2) MocCTosiHHBLIA CTaTU3M U Apyrue
YHKLUMMN yNipaBrneHns
3) MocnepoBaTenbHOCTH
4) MynsTucepBoynpasneHue
5) OnTumunsauma
6) KoHTponb/curHan Tpesoru
7

Opyrue dyHKUuK

HaTypHEIiA cepBOMOTOP UNK OMbIT-
HbI 06paseL.
Mogenupyemblit  6rok,
3HeprocucTemsl

rmapo- w

Moamogynu

Cuctema pfasneHus
Macha

ynpaBneHme daBneHnem

OHepreTnyeckas eMKoOCTb
AuanasoH HanpsXeHnAa NnuTaHuA

1
2
3
4
5) KoHTpons/curnan Tpesoru

KoHTponb ckopocTH

YPOBHU CKOPOCTY

)
)
)
)
)
) MoLHocTb Hacoca
)
)
)
1)
2) KoHTponbs/curHan Tpesoru

KavecTBo Macra u Temneparypa B
npegenax jonycTMMoro Auanasoxa

a) Kak npaswro, AN TUNOBLIX UCTIBITAHWUNA.

B.3.2 NoneBble ucnbiTaHus

Tab6bnwuuya B.7—Tiporpamma cTaHgapTHbIX UCTIbITaHNIA

®DyHKLUMOHanbHas
rpynna

Yactb

WcnbitaHue

YenoBuA ucnbltaHum

Cucrema B LienoM

MonHas cuctema

OTKIIOHEHUe Harpysku

HOP

MNogcucreMel

Cepsocuctema 1
CepBocuctema 2

1) Ctatuyeckasa xapakrepuctuka u
TOYHOCTb

2) IMHaMnyeckue ucnblTaHus (Lwaru
UMK rapMOHNYECKUIA OTKNNK?))

«Cyxoe» ucnoiTaHue

Macna

2) KoHTponb/curHan Tpesoru

KoHTponb ckopocTu

1) YpoBHu ckopocTu
2) KoHTponb/curHan Tpesoru

MasHble Moaynu | Bnok  ynpasneHus | 1) OyHKUUM 3aKpbLITHA H3P
rugpoarperarom 2) CKopOCTb OTKpbITUS/3aKpbITUSA
3) PyyHoe ynpasneHue
Perynsatop TypbuHbl | 1) YnpaBneHue oTKpbITUEM
2) MynsrucepsoyrnpaeneHue
3) KoHTponbk/curHan Tpesoru
4) Opyrue yHKUMM
Moamogynu Cuctema aaeneHus | 1) YnpasneHue gaBneHuem HOP

a) Kak npaBuvno, ANSA TUMOBLIX UCTIbITAHMiA
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Tabnuya B.8 — KoMmnnekcHas nporpaMmma

DyHKLMOHanbHaa
rpynna

Yactb

WenbiTaHme

YcnoBus UcnblTaHni

Cuctema B Lienom

[NonHas cuctema

1) OTKIOHEHUs Harpy3ku
2) WcnbiTaHme Ha cTabunbHOCTb
npw M3onMpoBaHHo paboTe

HO3P.

HO3P npu usonupoBaHHOR unu na-
pannensHon paboTe ¢ 9SHeprocu-
cTeMol ¢ WMuTauuein KonebaHus
CKOpOCTU

Moacucremsl

CepBocuctema 1
CepBocuctema 2

1) CraTuyeckasa xapakTepucTuka u
TOYHOCTb

2) AnHaMmyeckoe ncrnbiTaHne (Larm
NN rapMOHNYECKNiA OTKMNK?))

«Cyxoe» UcnbiTaHne

[MaBHble MOAYIKN

Briok  ynpaeneHus
rMgpoarperaTom

DYHKLUM 3aKpbITUS

PyuHoe ynpasneHue

PerynsTop Typ6uHbI

1)
2) CKOpOCTb OTKPLITUSA/3aKpbITUA
3)

)

1) YnpaBneHue oTKpbITUEM

2) MNocTosiHHBLIA CTaTU3M U Apyrue
YHKLMM yripaBneHns

3) MocnepoBaTenNbHOCTH

4) MynsrucepsoynpasneHue

5) OnTumMmusayua

6) KoHTponb/curHan Tpesoru

7) Opyrue dyHKumm

H3P

Moamogynu

Cuctema fasneHus
Macna

1) Ynpaenenue gasneHuem
2) KoHTponk/curHan Tpesoru

KoHTpornb ckopocTu

1) YpoBHM ckopocTu
2) KoHTponk/curHan Tpesoru

H3P

a) Kak NpaBWno, ANs WWHOBLIX UCMLITAHWIA

B.4 YpoBeHb 3 — ArperaTbl C reHepatopamMu UHAYKUUK
B.4.1 UcnbiTaHUA Ha CTeHAaxX U3roToBUTenNA

Tabnunya B.9—Tlporpamma ctaHAapTHbLIX UCNbITaHUA

McnbiTaHne cepeonpusoga/npo-

1

2)

3) Py4Hoe ynpasnexue

4)

nopLuoHanbHoro knanaHa

YcTpoiAicTBO ynpaB-
FeHNs1 OTKPLITUEM

1) YnpaBneHue oTKpbITUEM
2) KoHTpornb/curHan Tpesoru

PyHKUMOHATBHAA YacTb McnbitaHne Ycnosua ucnbiTaHuii
rpynna
MaBHble Mogynu | Bnok  ynpasnexus DOYHKLUU 3aKpbITUA —
rmgpoarperaTom CKopocCTb OTKPbITUA/3aKPbITUS

Moamogynu

Cuctema faBneHus
Macna

1) YnpaBneHue faBneHnem
2) KoHTpornb/curHan Tpesoru

KoHTporb ckopocTy

1) YpoBHM ckopocTu
2) KoHTpornb/curHan Tpesoru

KauyecTBo Macna v TemnepaTtypa B
npegenax 4onycTMMoro ananasoHa
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OYHKLMOHaNBHAA
rpynna

YacTte

McnbiTaHne

YcnoBus nenbitaHuii

Moagcucremsl

Cepocuctema 1
CepBocuctema 2

1) CraTudeckas xapakTepucTuka u
TOYHOCTb

2) nHaMuyeckoe ncnbiTaHue (Lwaru
UrnW rapMOHUYECKUIA OTKITUK)

[MaBHble MOAYNK

Briok  ynpasneHus
ruapoarperaTtom

DyHKLUMU 3aKpLITUA
CKOpOCTb OTKPLITUS/3aKPLITUA

1
2
3) Py4yHoe ynpaeneHue

YcTpoicTBO ynpas-
TNEHNA OTKPLITUEM

YnpaBneHue oTKpeITUEM
KoHTponbk/curHan Tpesoru

MoamMogynu

CucteMa pasrneHus
macna

YnpasneHue gaBrneHnem

EMKOCTb HakonuTene aHepruu
[nanasoH HanpsKeHUs NuTaHns

1
2
3
4
5) KoHTponb/curHan Tpesoru

KoHTponb ckopocTu

YPOBHU CKOPOCTH

)
)
)
1)
2)
)
) MowyHocTk Hacoca
)
)
)
1)
2) KoHTponbk/curHan Tpesoru

Ka4yecTBo Macna U TemnepaTypa B
npeAenax AonycTUMOro fuanasoHa

B.4.2 NoneBble ucnbiTaHUsA

Tabnwnya B.11 —MporpaMma cTaHhapTHLIX UCMBITAHWIA

PyHKLUMOHaNbHas YacTb MenbitaHne YcnoBus ucnbiTaHuii
rpynna
Cuctema B uenom | lMonHas cuctema 3akpbiTue H3P
1) OYHKLUMU 3aKpbITUSA
II'5V{1AOpKO ar{;gggscj)-l: HUA 2) CKOpPOCTb OTKpbLITUS/3aKpbITUSA
TnaBHbIe MOAYNM 3) PyuHoe ynpasnetue HoP
YcrpoiictBo ynpas- | 1) YnpaBneHue oTKpbITUEM
TIEHUS OTKPLITUEM 2) KoHTponb/curHan Tpesoru
Cuctema aaeneHus | 1) YnpasneHue gaBneHuemM
Macna 2) KoHTponb/curHan Tpeeoru
MNoamoaynu HOP
1) YpoBHU ckopocTu
Kohmpont ckopocTy 2) KoHTponb/curHan Tpesoru
Tabnuya B.12 — KoMmnnekcHasa nporpaMMa
DOyHKUHUOHaNbHas Yactb WUcnbiTaHue Ycnoeua ucnbitaHuii
rpynna
Cucrema B uenom | lMNMonHasa cuctemMa 3akpbiTue HOP

CraTudeckasn xapakTepucTuka U Tou-

KoHTporb ckopocTu

YpOBHU CKOPOCTH
KoHTponk/curHan Tpesoru

MNoacuctemol CepBocuctema HOCTb «Cyxoe» ucnbitaHne
1) ®yHKUMK 3aKpbITUA
b. npaeneHusi
oK ynpa 2) CKOpOCTb OTKPbLITUA/3aKPbITUA
rMApoarperarom 3) PyuHoe ynpaBnexme
[MmaBHble MoAYNK y ynp HOP
YcTpoiictBo ynpas- | 1) YnpaBneHue oTKpbiTUEM
TNeHUs OTKpLITUEM 2) KoHTponb/curHan tpesoru
Cuctema paeneHus | 1) YnpaeneHue AaBneHnem
Macna 2) KoHTponb/curHan tpesoru
MNoamoaynu HOP
1)
2)
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MpunoxeHune C
(cnpaBouHoe)

MoneBbie UCNLITAHUSA CUCTEM ynpasrieHus

B aTOM NpunoxeHnu npuBefeH psj UCMbITaHW B paMKax MycKoHanagKv rmjpaenmyeckux TypouH.
MpumMevyaHue — YKkasaHHble UCMbITaHWUA NpuBedeHbl B MOK 60545.

C.1 aHHble 06 yCnoBUAX aKcnnyaTtauum

[ns yaoBneTBOpUTENLHOIO BBOAA B AEACTBME CUCTEMBI YNIpaBrieHUs! A0IDKHbI ObITh JOCTYMNHLI CReayowme gaHHble:

- OTKpbITMe HanpaBnsLLEro annapara (Unu OTKPLITUE UMbl aKTUBHBLIX TYPOMH) sl XONOCTOro Xoaa, BO3HUKHOBE-
HWEe U rpaHuLibl KaBUTaLMK B 3aBUCMMOCTM OT YPOBHEN BEpXHETO U HUXHero Gbedda, a Takke pa3BopoTa nonactei pabo-
Yero Korieca Win oTcekarerns,

- cucTeMa ynpaerneHust TypGUHOIA U XxapaKTepucTUKU CepBOMOTOpA;

- HacTpoika NPOTUBOYFOHHOMO YCTPOMCTBA;

- XapaKTEpPUCTUKW Macria BLICOKOrO [JaBleHus], TEXHUYECKMe TpeboBaHUs K pUIsTpam U UHpOpMaLMS O YUCTOTE U
MeTofjax OuMCTKW Macna;

- MakcumaribHasl yCTaHOBUBLLASICA CKOPOCTb BpalLeHUsl U MakcUMaribHasi CKOpOCTb U U3MEHEHUs! AaBeHusl Npu
PasnMYHbIX 3HAaYeHUsIX Hanopa;

- MHopMaLMs 0 AaBIIeHUU Macrna U YPOBHSIX, Ha KOTOPLIX HYXKHO YNpPaBMsATe HACOCaMMN U akKyMynsaTopamu;

- MakcuMmarsibHOe U MUHUMAIILHOE [laBNEeHWE B CUCTEME NOAFOTOBKM Macria BLICOKOrO JaBNeHus.

C.2 MNpeanyckoBble UCNbITAaHUS [0 3aMoNHeHUsl MPOTOYHOM YacTU TYPGMHbI

Lar 1:

- KanubpoBka M3MepUTEnbHbBIX MPUGOPOB U YCTPOWCTB 06paTHON CBA3W AN OTKPLITUA HanpaBnstoLWwero annapara
1 pasBopoTa ftonacTeit paboyero Korneca, NonoXeHWe UM U oTcekaTenei;

- paboTa cMcTeMbl NOATOTOBKU Macsia BLICOKOro flaBMeHus], COCTOSLLEN U3 HACOCOB, MMAPOaKKyMynaTopa, ycTpoiicTs
aBTOMaTWU4eCKOro fycka W rnycka ¢ pyyYyHblM yrnpasneHuWeM, YCTPOWUCTB OCTAHOBKMU (perynupyrowme KnanaHbl, 3anopHble
KrnanaHbl U T. A.) ¥ CUrHaneHbIX YCTPOWCTB;

- NpoBepKa YPOBHA Macna v AaBneHUss B MacnsHol CUCTEME,;

- MpoBepKa YCTPOICTB 3alyWThl MO YPOBHIO Macna, aBapuitHOMY OTKITIOHMEHUIO MO AaBMNEHMWIo U TEMNepaType ¢ OKOH-
YaTenbHON KoppeKLyMel yCTaHOBOK;

- kanubpoBka npeobpasoBaTens MOLLHOCTY,

- npoBepKa BpeMeHU paboTbl CEpBOMOTOPOB HE3aBUCUMO OT CUCTEM YrpaBlieHus.

Lar 2:

- aKcnnyaTtauus npeobpasoBaTerneil (cepBoknanaHoB, NPONOPLMOHanbHbLIX KnanaHoB U T. 4.), NpoBepKa BXOLHLIX
3NEKTPUYECKUX CUTHAMOB B 3aBMCMMOCTU OT CKOPOCTU NepPEMELLEHNS LUTOKa CEPBOMOTOPA;

- gKcnnyaTauus SMeKTPOHHBIX PErynsToOpoB, aHanoroBblX 3MeKTPOHHBIX UHTEPdENHCHEIX YCTPOWCTB U anekTpuye-
CKUX CUCTEM YNpaBreHns.

C.3 VcnbiTaHUA nocne 3anofHeHUsA BOAOW NPOTOYHON YacTu TYpOUHbI

[ormkHbl ObITb NPOBEPEHbI aBTOMAaTWYeCcKMe YCTPOWCTBA 3alUmThl, MpUBoAsLLLMNE B AeiicTBUE HanpaBnsaloLWmia anna-
paT, 3aTBOpbIl (UK UMbl U OTCEKaTENM ANA aKTUBHLIX TYPOUH).

C.4 MNepBbIi nyck

PaboTa ruapoanekTpocTaHUMI Nog ynpasieHneM CUCTEMbI YNpaBneHust (perynsTop U T. 4.) BLINOMHAETCA Mo co-
rMacoBaHUIo C PyKOBOAUTENEM MYCKOBLIX UCTBITAHWIA.

C.5 VcnbiTaHus 6Ge3 Harpy3ku (Xxonoctoi xopn)

Arperar 3arnycKkaeTcsi Npu PyYHOM ynpasBeHun 40 UMK Bhlillie NyCKOBOWH CKOPOCTU (B 3@aBUCUMOCTHU OT KOHCTPYKUMM
NOANSTHWKA W NMOALIMMHUKOB). 3aTEM CKOPOCTb YBENUYMBAIOT O HOMUHAMIBHOMO 3HAYEHUS MPU YCIIOBUM, YTO reHepaTop
61 cGanaHcupoBaH NHXeHepoM-Hanag4yMkoM, OTBETCTBEHHLIM 3@ BBOA B AeWCTBUE reHepartopa 1 TypGOuHbI.

3aBeplueHne paGoThl NpU PyYHOM, a 3aTeM aBTOMaTUYeCKOM YrpaBleHUU ¢ UMUTAaLMel HEUCTIPaBHOCTM.

Mocne 3anycka MOALWMHWKA arperat LoMKeH GbiTb 3anylieH Mnoj aBToMaTuyeckum yrpasneHnem. HeoGxoanmo
NPOBepUTB, YTO CUCTEMa YNPaBnseT HaNPaBAOLMM annapaToM (3aTBOPOM UnK UrToi) B COOTBETCTBUM C 3ajaHHOM no-
Crie4oBaTeNbHOCTLIO Onepauuii U YTo YCTaHOBMBLUAA CKOPOCTb ByAeT 4OCTUTHYTa 6e3 NpeBbILLEHMS.

OnTUMK3aLmua NapameTpoB PEryNsaTopa AN XONOCTOro Xo4a ¢ HECMHXPOHHOM CKopocThto. MpoBepka paboTkl pery-
NATOpa Mpy N3MEHEHNU CKOPOCTU He MeHee YeM Ha 5 % npu aBToMaTu4eckoM perynmnpoBaHi CKOPOCTU NPy HOMUHaMb-
HbIX 3HAYEHUAX NapameTpPoB.
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McnbiTaHns cUCTeMbl YNIpaBIEHUs! MO CorrlacoBaHHoIl npoLeaype.
BbINOMHEHWe OTKMICYEHUIA C CUMYMSILUEIA UK BOCIPOM3BEAEHUEM OLUIMGOK NPU YCMOBUU, YTO BOCMPOU3BEAEHHbIE
ownbKN He BpefHbI ANs arperara.

C.6 VcnbiTaHMsA Harpy3Ku U OTKIOHEHUEe Harpy3Ku

HeobxoaMMO MpoBepuTb PYHKLMKU CUCTEMBI YNpaBneHus (perynartop U T. A4.) ANA peXuMoB Habopa Harpysku, W3-
MEHEHUS Harpysku U oNTMMKU3aLMM NapaMeTpoB perynsaTopa ANs yCToi4mBoi paboThl B CETH.

Cnepnyet NnpoBeCcTU NepenpoBepKy BpeMeHU cpabaTbiBaHUs CEpBOMOTOPOB.

OnpeaennTb NOBLILLEHUSA CKOPOCTU U aBneHns npu kornebaHusx Harpyskn B 25 %, 50 %, 75 % n 100 % HoMuHanb-
HOW Harpysku.

[ns oueHkn 6e3onacHOCTU crefyeT SKCTpanonMpoBaTh AuarpaMmbl pesynsTraToB UCNBITaHWS B 3aBUCMMOCTH OT Ha-
rpy3ku. 3To NO3BONUT HabNoAaTh TEHAESHLUWIO U3BMEHEHUSA NapaMeTPOB MeXAY 3afaHHbIMUN LaraMmu U3MEHEHUs1 Harpy3Ku.

C.7 3amepeHuna u peructpaums

WHxeHep-Hanag4uk BO BpeMsl BILLIEYNOMSHYTHIX UCTIEITAaHUA JOMKEH U3MEPUTL U 3aperucTpupoBaTh criefytoLme
napametpei:

- YPOBHU BEPXHErO N HUXHETO Obeda;

- BBIXOZHYH MOLHOCTS;

- MONOXeHWe LUTOKa CEpBOMOTOPa;

- [a@BrieHue Ha BXofe B TYpbuHy;

- JaBrneHue B oTcacklBatoLLeli Tpybe;

- CKOPOCTb BpalleHus arperaTa;

- [aBrneHue Macna B CUCTEME;

- NtoBble NepeMeHHble CUCTEMBI yrpaBrieHusi, HeoGxoaUMbIE ANS SKCTINyaTaLuu.
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Mpunoxexnue D
(cnpaBouHoe)

NpuMepbl UCNLITAHUI CUCTEMBI YIPABNEHUA

MpuBefeHHbIe NpUMepPbl OTHOCATCS K CTAHLMAM C PasfiuYHBLIMIA CUCTEMaMM YrpaBneHns U TpeBGoBaHMMN K pexu-
My. [0STOMY OHU HE MOTYT GbiTb HENOCPEACTBEHHO MPUMEHEHBI K APYTUM CTaHuUAM. OBnacTb UCNbITaHui, oMyCTUMblE
3HaUYeHMA, TaK e KaK TUM 1 CTeneHb NpefCTaBNeHns, B pasHbIX CyYasx MOryT OTIMYaTLCA BeCbMa 3HaunTenbHo. OfHako
NpuUMepbl NOKa3LIBAIOT, Kak CNeAYyeT ABUraTbCsl AN ONpeAeneHNs 3HaUYeHU pasnUYHLIX NapaMeTpoB.

D.1 UcnbiTaHnsA HeuyBCTBUTENbLHOCTU NPU PEryNMpPoOBaHUMU CKOPOCTH C 3anucbio X—Y
(npumep Ana 4.1 1 6.6.3.3.2)

Llectuconnosas koswosas TypbuHa ¢ napametpamu: H,= 1260 M, Pg, = 260 MBT, a1eKTpOHHbII Nponopum1oHans-
HO-UHTerpanbHbIil perynaTop CKopocTH; MalmHa paboTtaeT napannenbHo ¢ CeTbio; MUHUManbLHOe BpeMs cpabaTbiBaHUs
perynstopa, MakcMMarnbHOe YyCUneHne,; HeHyBCTBUTENbHOCTD UMbl K KonebaHuaM 4acToTbl.

a) 3anncb n3aMepeHui, cMm. pucyHok D.1

Mo ocu opanHaT: punerpoBaHHaa YacToTa 3HeprocucTemsl (PUNBTP HU3KMX 4acToT, Yactota 55 I'l), B3sATas or
CTEHHOW PO3eTKM.

UamepuTtenbHbIil npubop: uukn onpoca uaMeputenbHoro npubopa 0,00025 My, paspelueHune B npegenax 2 ¢ uHTe-
rpansHoro BpeMeHu.

MorpeluHocTb M3MepeHus:

If,| = 107° = 0,001 %; |Af| = 0,0005 'y;

Mo ocu abeyucc: nonoxeHne urnel Y,,, %.

MamepuTenbHbLIA Npubop: eMKOCTHLIN YrnoBow AaTyuk, paspelleHue npubnuantensHo 0,01 MM Xofa Urmnkbl.
MorpeLHoCcTb M3MepeHus:

|fy| = 0,01 % xona urnei.

b) PesynkraT n oueHka

MepTBas 30Ha (paccTosine Ao orbatoLeit nHMKA no Beptukanu): 0,0111 Iy ot 50 Iy, aTo faet 2,2 - 1074,
HeuyBcTBUTENBHOCT: 1,1-104(3agaHHoe 3HaueHue: 2-10~%), cooTBeTcTBYlOWas 0,0055 Iy,

MoCTOAHHLIA cTATU3M No ckopocTu, %, onpefenstoT no opmMyrne

_ Af|Hz|/50

= -100 ~ 4.
A\/nZ /Ynzmax

FapaHTMK Ans NUKOBOIA HAarpy3Kkn anNeKTPOCTaHUMM BLINOMHEHDI.

D.2 UcnbiTaHUs HEYYBCTBUTENBHOCTU NPU pPeryrimpoBaHUM MOLLHOCTHU C XapaKTepucTUKaMu BpeMeH!
(npumep ana 4.1 1 6.6.3.3.3)

LecTumnrxektopHas Koswosas TypbuHa ¢ napametpamu: H,= 1260 M, Pg, = 260 MBT; aneKTPOHHbIA Nponopuu-
OHarbHO-UHTerpasnkeHbIi PErynaTop CKOpPoOCcTH; MallMHa paboTaeT B CETH; HaNOXeHHbIW CTaTM3M N0 CKOPOCTU OTKIIOYEH,
HeYyBCTBUTENBbHOCTb UMbl C PE3KUM U3MEHEHWEM Liara 415 3a4aHHOro 3Ha4YeHna MOLLYHOCTH; MUHUManbHan aMnnuTyaa
Wwara £ 3 MB, cooTBeTcTBYOWAsa 160 kBT unu 0,06 % nonHow Harpy3ku.

a) 3anucb uaMepeHui, cMm. pucyHok D.2

Mo ocn opamnHaT: NepemelleHne UMbl Y,,, MB, Ha LWaroBbIi OTKNUK arperara.

NamepuTenbHblii npubop: eMKOCTHBIN YrToBoii AaT4uk, paspelleHue npubnuantensHo 0,01 Mm.
MorpellHOCTL U3MepeHuUs: |fy| = npubnuautenesHo 0,01 % xofa wrnbi.

Mo ocun abeuyucc: Bpems.

b) PesynkraT 1 oueHka

SCHBIN OTBET Ha U3MEHEHWe Lara 3afaHHoro 3HavyeHus + 0,08 % npegenbHOR HarpysKku.
HeuyBcTBUTENBHOCTE: /3/2 < 6:10™4 (BeNnN4MHa 33, @HHOTO CTaHAAPTHOrO 3HAYEHNA — ix/2<1 1072),
[apaHTUW ANs NUMKOBOW Harpy3ku aNeKkTpocTaHUWU BbIMOMHEHBI.

D.3 BuGpauunoHHble UCNbITaHUA ABYX perynmpyemMbliX BenMUunH c 3anucbio X—Y (npumMep ans 6.6.3.3.4)

Hacoc-typ6uHa ¢ napametpamu: H, = 350 M, Pg, = 275 MBT; anekTpoHHbIi# PerynsTop cKOpoCTU U MOLLHOCTM C
3aJ]aHHOM XapaKTepuCTUKOA MOLLHOCTW B KOHTYpe MepeAadu; Hanpasnswowmii annapaTt ¢ MHAWBWAYaNbHbIM ynpaBne-
HWEM; MefNeHHoe perynmpoBaHne orpaHnyMTens oTKpbITUS B AnanasoHe oT 50 % Ao 80 % OTKPbITUA HampaBnstoLero
annapara.

a) 3anucb uaMepeHui, cMm. pucyHok D.3
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Mo ocu opauHar: nepemMelleHne LITOKa HanpasnsaoLwero annapata arperata Ne 12, Y129a' %.

Mo ocu abeuunce: NnepeMelLlieHmne LIToka HanpaenstoLero annaparta arperatos Ne 2 u 20, nga, Yo0qar 70

NamepuTenbHble Npubopel 3Ha4eHUIA opanHaTEl U @abcumMcehl: YrNoBOK gaTuunk (npeobpasoBaTent 0bpaTHOR CBA3N),
paspelueHue npubnuantensHo 0,005 % nonHoro yrna rnoBopoTa JlonaTku.

MorpellHocTs namepenus: |f,| = 0,01 % nonHoro yrna nosopoTa nonaTky.

b) Peaynerart 1 oLeHka

MpeacTaBneHune BubpaLuu: camoe 6onbLLoe OTKNOHEHWe npubnuantensHo 0,12 % mexay nonatkamu Hanpaenso-
Wwux annapatos arperatos 12 u 20, n npubnuauteneHo 0,15 % HanpaensAlLWMX annapatoB arperatos 2 u 12.

CuHXpoHU3aLuns UHaMBMAYyansHbLIX NPUBOLOB NONATOK HanpaensALLero annaparta 4ocTaTtoqHa.

PearbHble pasnnMunsa MoryT BbiTe HEMHOMO MEHBLUMMU U3-3a 3dhdheKTa 3a4epKKM YyCUnuTenei.

D.4 N3amepeHue WwaroBoro oTknuka arperara c NMNNA-perynaTopom ckopoctu
(npumep anA 4.1, 6.6.1.2; 6.6.3.1)

Hacoc-Typ6uHa ¢ napametpamu: H,= 430 M, Pg, = 154 MBT; anekTpoHHblil MA-perynatop ckopocTi ¢ NOCTOsH-
HbIM CTaTU3MOM MO CKOPOCTU; UHAMBUAYANBHLIM yNpaBlieHWeM fonaTkamy HanpasnsaoLWwero annapara, npuydem npasuna
NMoBOPOTa NOMNATOK 3afaHbl B 3NIEKTPOHHOM BUJ e B perynatope; arperat paboTaeT napannenbHo ¢ CEThIO; BXOA perynato-
pa CKOPOCTU OTKPbLIT, PEXUM PerynsTopa «M3onmpoBaHHas paboTay; BBO Liara (oMKTUBHOI ckopocTn +1 %.

a) 3anucb namepeHuid, cM. pucyHok D.4

Mo ocu opfauHaT 1: Ha BbIXOAE perynstopa ckopocTu BenudunHa Yy, %, Bxod ycunutens Yo, (cornacHo npasunam
NpuBoJa), cpefHee 3Ha4eHne Xoa CepBoMoTopa Yy, 3Ha4eHne hakTU4eckoit MOLLHOCTY reHepatopa Pg, curHan nycka
(He maclwTabupyeTcs).

Mo ocn opfuHaT 2: Hanop Ha CTOPOHE BbICOKOro faBnexus D

Mo ocn opauHaT 2: Hanop Ha CTOPOHE BLICOKOrO faBneHus AH, M.

NameputenbHele Npubopbl: NPOMbILLNEHHLIE U3MepUTenbHbIe NPMBOopEI.

MorpelHoCcTb M3MepeHmns: A BCEX 3Ha4YEHUH, M3MepSAeMbIX B MPOLIEHTAX OT HOMUHamNLHOro 3Ha4YeHUs!, NPUMEPHO
1 1 % abcontoTHBIX 3HAa4YEeHWiA; ANs Hanopa + 2 M.

Mo ocum abcyuncc: Bpems.

b) PesynkTaT 1 oleHka

Beixog perynsTtopa ckopocTu nogreepxgaet MUO-perynuposaHue.

W3-3a orpaHnveHuns dakTndecKoi CKOpoCTV NPOU3BOAHASA OTKIOHEHWSA Ha BXOAe ycunuTens Habniogaerca cnabo.
To Xe camoe OTHOCUTCH K NepeMeLLeHuto cepeomoTopa. duddepeHumnantHblid 3akoH perynuposaHus (D) rnasHbiM 06-
pasoMm CIy>XWT 18 KOMMNeHcaLUnmn 3agepXeK U HeHyBCTBUTENBHOCTY.

[BuxeHne cepBoMOTOpPa HAYNHAETCA C 3afePKKON OKONo Tq ~025c.

XapakTepucTuKa MOLLHOCTM SICHO NOKa3biBAET BUAHWUE MAPaBNUYECKOro yaapa; MOLWHOCTb HaUUHAET U3MEHSITLCA
B HY>XHOM HanpasneHuu npubnuantensHo Yyepes 3,6 ¢.

a’

D.5 lamepeHue LIaroBoro oTKNMKa arperara ¢ perynupoBaHuem CKOpocTn
ans onpeaenexus napametpos MUA-perynatopa (npumep ans 4.1; 6.6.1.2; 6.6.3.1)

[ByxuHxekTopHas koswosas TypbuHa ¢ napametpamu: H,= 714 M, Pg, = 30 MBT; uudgpoBoit perynatop cko-
poctu ¢ NMNJ-anropuTMOM U NOCTOSIHHBLIM CTaTU3MOM NO CKOPOCTK; arperat paboTaeT napannenbHO C CETbIO; BXOJ
perynsitopa CKOPOCTW OTKPLIT, PeXUM perynatopa CKOpoCTU «U3onupoBaHHasa paboray»; war pMKTMBHON CKOpPOCTH
MuHyc 0,42 %.

a) 3anucb uaMepeHuid, cMm. pucyHok D.5a

Mo ocu opaunHaT 1. ckopocTb BpaLeHus n, %.

Mo ocu opaunHat 2: Hanop H, M.

Mo ocn opaunHaT 3: BLIXOA perynsatopa no ckopocTu Y, X4y UMbl Y, U BEIXOAHOW MOLIHOCTU reHepaTtopa Pg, %.

N3mepuTenbHele Npubopbl ANS OpANHAT: NMPOMBILLNIEHHEIE U3MEpPUTENbHbIE NPUGOPLI.

MorpeLwHocTb 3MepeHna: NpUbnuanTensHo + 1 % abcontoTHOrO 3Ha4YeHNs AN BCeX 3HaYEHUIn U3 HOMUHANBLHOMO
AvanasoHa; + 2 M No Hanopy.

Mo ocu abeyucc: BpeMsi.

a) 3anucb U3aMepeHuid, cM. pucyHok D.5b

BbIxog perynatopa Y U Xo4 Uikl Yy, PerucTpupyioTca B yBeNnuieHHOM maciutabe.

b) Pesynerat 1 oleHka

Beixoa perynaTtopa ckopocTu nogteepxaaet NNO-perynuposaHue.

YuuTbiBas konebanue vactothl X; = — 0,21 'y unmn = — 0,42 % Ha BbIXOAe perynatopa (MKCUpYHTCA:

1

0,0042
- MHTerpaneHoe Bpems: T, ~ 6,5 ¢ (kacartensHas),
_0,0042
~ 0,106

- NpornopLoHanbHbIA NpupocT: K, = -0,0125 = 3 (xoa cepsomoTopa: 1,25 %),

- MOCTOsHHBIA CTAaTU3M MO ckopocTu: by, 100 = 4% (xog cepsomoTopa: 10,6 %).
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MorpeLHOCTb OLEHKM (raBHeIM 06pa3soM M3-3a OLLIMGOK B CHATMM NoKasaHUi) oLieHUBaETCs KaKk
IAK,| ~0,2; |AT| ~ 05 c; |Ab,| ~0,16 % (4 % OT b,= 4 %);
- Ha BbIXO4E perynsTopa cKopocTU MOXeT BbiTh SCHO BbigerieHa COCTaBMAKLas perynupoBaH1s No Npou3BogHoi
(D-vacTb): orpaHM4YeHre CKOPOCTU NO3ULIMOHMPOBAHWSA CEPBOMOTOPa (PaKTUYECKN YCTPaHEHO.

D.6 NamMepeHue wara oTKNUKa arperarta npu usonupoBaHHol pabote (Npumep ans 4.1; 6.6.1.2; 6.6.3.1)

[Byxconnosas KoBLUoBas TypbuHa ¢ napametpamu: H,= 714 m, Pg, = 30 MBT; LudpoBoii perynatop ckopocTu ¢
MA-anropuTMOM U NOCTOSHHLIM CTATU3MOM MO CKOPOCTH; paboTa Ha W30NMPOBaHHYIO CETb C HACOCHOW HarpysKkol; Lar
Harpyskum — 4,6 MBT = - 15,3 % Pg,.

a) 3anucb naMepeHui, cMm. pucyHok D.6

Mo ocu opanHaT 1: cKopocTk BpalleHus n, %.

Mo ocu opauHat 2: Hanop H 1 xop oTcekarens Yy, %.

Mo ocu opauHaT 3. BLIX0A perynstopa ckopocTu Y, Xof Ukl Y, M MOWHOCTL reHepatopa Pg, %.

NamepuTensHele Nnpubopsl ANs OpAMHAT: NPOMBILLIEHHbIE N3MepUTenbHbIe Npubophl.

MorpellHocTb M3MepeHus: npubnusnTensHo + 1 % abconmoTHOTO 3HaYeHUss napaMeTpa, £ 2 M — L4NA Harnopa B
HOMMWHaMbHOM AUana3oHe U3BMEHEeHUs.

Mo ocu abeumcce: Bpems.

b) PesynkTaT 1 oueHka

BpeMeHHOe MoBLILLEHWE YaCcTOThl MPMONU3NTENBLHO Ha 3 % 3acTaBnseT UCMOMb30BaTk oTcekaTenu. Mocne KpaTko-
BPEMEHHOro OTKNOHEHUSI OT HOMWHAMBHOMO 3Ha4YeHUs YacToTa yCTaHaBMMBAETCA Ha HOBOM 3Ha4YeHUW NpubnuanTensHo
sad5c.

MpounsBofHasa Ha BLIXOAE perynsTopa cKOpoCTU B HanpasneHWn 3akpbITUA UrHOPUPYETCS.

Wbl 3aKpbIBaOTCA C MakCcUMaribHOW CKOPOCTLIO OKOMO 7 € O TeX Mop, NoKa CKOPOCTb YMEHbLUAETCA 40 HOBOMO
YCTaHOBMBLLErocs 3Ha4eHus, npumepHo Yepes 30 c.

N3ameHeHWe paBreHWs npekpaljaeTcs oTHocUTenbHO GbIcTpo, Hebonblioe konebaHue AaBNeHUs COOTBETCTBYET
konebaHuto MOLLHOCTH, ABONHasA aMmnnuTyaa ~ 0,5 %. MisMeHeHna 4acToTbl HECYLLECTBEHHO.

Llenb ynpaBneHus yctoiumsa.

D.7 NsmepeHue wara oTKNUKa arperara ¢ perynupoBaHMeM MolHocTH (npumep aAnsA 4.1; 6.6.1.3; 6.6.3.1)

AByxconrnosas koBloBas TypbuHa ¢ napametpamu: H,= 714 m, Pg, = 30 MBT; uncdpoBoii perynstop MOLHOCTU
¢ MNMN-anropuTMOM W MOCTOSAHHBIM PerynupoBaHneM CKopocTU 6e3 xapakTepucTUkn NpeaBapUTeNbHOTO perynupoBaHus
MOLLHOCTH; arperaT COeAMHEH C CETbIO PEryrnsTopoM MOLUHOCTH; LWar BBoga (OUKTUBHOI Y4acTOTbl HA YacTOTHOM BXofe
perynsaTopa MowHocTH £ 0,42 %.

a) 3anuck usMepeHui, cm. pucyHok D.7

Mo ocu opauHaT 1. ckopocTh BpalyeHus n, %.

Mo ocu opauHaT 2: Hanop H, M.

Mo ocu opaunHaT 3: BbIXOA perynsaTtopa Y, XOf UMbl Y., U MOLWHOCTW reHepaTopa Pg, %.

N3mepuTenbHble Npubopsl Ansi OpAUHAT: NPOMBILLNIEHHBIE U3MEePUTENbHBIE NPUGOPLI.

MorpewHocTb U3MEpPEHNS: NPUBNU3UTENBLHO + 1 % abCconoTHOro 3HaYeHNA NapaMeTpa B HOMUHANBLHOM ANanasoHe;
AnA Hanopa + 2 M.

Mo ocu abeyucce: Bpems.

b) PesyneraT 1 oueHka

Bbixoa perynsTopa MOLHOCTHU MOKa3biBAET BLINOMHEHUE NPONOPLMOHANBHO-MHTErPanNbHOro 3aKOHa perynupoBaHus.

OrpaHu4eHne CKOpOCTH 3aKpbiTUs HabnogaeTcs sicHo.

B kaxaoMm cnydae HoBas Harpyaka AOCTUIHyTa NpubnuanTensbHo Yepes 35 c.

MOCTOAHHBIA CTAaTU3M NO CKOPOCTM OTHOCUTCS U K MOLLIHOCTU bp ~3 %.

D.8 U3MepeHHe WAaroBoro OTKIMKa arperara ¢ perynupoBaHnemM MOWHOCTH
(npumep annA 4.1, 6.6.1.3; 6.6.3.1)

Hacoc-Typ6una ¢ napametpamu: H,= 350 M, Pg, = 275 MBT; 3neKTPOHHbI# perynatop MOLWHOCTU C XapaKTepucTu-
KON NpeaBapuUTENbHOro perynupoBaHns MOLLHOCTH, MHAUBUAYarNbHOE ynpaBneHne nonaTkamMn HanpasnawoLwero annapa-
Ta; arperaT NOAKNIOHEH K CETN € perynMpoBaHUEM MOLLHOCTM; pe3KOe U3MEHEHWUEe 3a4aHHbIX 3HA4YEHUA MOLLHOCTH.

a) 3anuceb naMepeHun, cMm. pucyHok D.8

Mo ocu opaunHaT 1: gaBneHwe B HanopHoM Tpybonposoae H, 6ap.

Mo ocu opauHaT 2: NoNoXeHWe nonaTok HanpaenswLLero annapara Yga U MOLWHOCTbL reHepaTopa Pg, %

N3mepuTenbHble Npubopel ANS OpAUHAT: NPOMBILLNIEHHEIE U3MEPUTENBHBIE NPUGOPLI.

MorpeLlHocTb n3MepeHus: NPMenuanTensHo + 1 % abconoTHOro 3Ha4eHUS NEPEeMEHHON B HOMUHANBHOM Ananaso-
He; ansA Hanopa * 0,2 6ap.

Mo ocu abecuyuce: Bpema (WKana cnpasa Haneso).
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b) PeaynesraT u oueHka

MpeaBapuTensHOE ynpaBreHne MOLHOCTLIO AienaeT ABMKEHUE NTONaToK HanpaensioLwero annapara noytu nuHewn-
HbIM BMS1OTb [0 KOHEYHOro MOMNOXeHUA. Tak Kak MOLLHOCTb He U3MEHAETCSA, OTKPLITUE HanpaBnsoLWero annapara Takke
NoYTU HE U3MEHSETCS.

Mog BRNMSAHMEM cKayka fjaBreHUs MOLLHOCTb U3MEHAETCA BHavarne npubnusutensHo Ha 1 % B NPOTUBOMOSOXHYHO
CTOpPOHY U flarnee criefyeT 3a NosIoKEHUEM FONaToK HanpaBersioLLero annapara ¢ BpeMeHHOI 3agepxkoit ~1,5 ¢ npu 3a-
KPbITUUA U ~3 C NpU OTKPLITUM.

D.9 UsMepeHue LIAroBoro oTKNMKa arperara ¢ perynuposaHuemM MOLLHOCTH
ans onpenenexlua napametpos MNU-perynaropa (npumep ansa 4.1, 6.6.1.3; 6.6.3.1)

Hacoc-TypbutHa ¢ napametpamu: H, = 430 M, Pg, = 154 MBT; aneKTpoHHbliA perynstop mowHoctn ¢ MNM-xapak-
TEPUCTUKOI NpeABapUTENLHOrO peryrimpoBaHus MOLLHOCTH, UHAMBUAYarbHOE yrpaBneHue nonaTkamu HanpasnsoLero
annapara; anropuTM 3ajjaH B aNIeKTPOHHOM BUZA e Ha BbIXOA e perynsropa; arperat paboTaeT napannernbHO C CETbIO, BXOAbI
perynsaTtopa Ana (akTu4eckoin CKOPOCTU N MOLLIHOCTU OTKPLITHI; BBOA M3MEHEHUs1 (PUKTUBHOIA BHE3aMNHOW MOLLHOCTU —
C NOMOLLBIO JOMOSTHUTENBHOMO BXOAA perynsropa (KpuBasi NpeABapuUTENbHOMO YrpaBrieHUs MOLLHOCTM He aKTUBHas).

a) 3anncb M3MepeHuid, cM. pucyHok D.9

Mo ocu opguHaT 1: Nnpou3BoAUTENBHOCTL perynsATopa MolHocTH Y, %, cpefiHee 3Ha4eHWe NnepeMelLeHns] CepBOMO-
TOpa Y, MOLHOCTL reHepaTtopa Pg (curHan nycka He MaciutabuposaH).

o ocu opauHaT 2: naMeHeHWe AaBrieHunsi B HanopHom TpybonpoBoge AH, M, Ha CTOPOHE BLICOKOIO [jaBreHus.

N3amepuTenbHble NpMBopbl: NPOMBILLNEHHbIE U3MEPUTESNBHBLIE NPUGOPHI.

MorpeluHocTe 3MepeHns: NpubnuanTenbHo * 1 % abcomntoTHOro 3Ha4eHNs NapaMeTpa B HOMMHANbHOM Juana3soHe,
Mo Hanopy + 2 M.

Mo ocu abeuucce: Bpemsi.

b) Pesynsrat 1 oueHka

PerynsiTop MOLLHOCTM MOYTU YUCTO OTpabaTbiBaeT NpONOpPLIMOHANbHO-UHTErPanbHbIA 3aKOH perynnpoBaHus.

CpenHee 4ncno nepemeLLleHnii cepBomMoTopa HaYMHaeTC ¢ 3afepXKon Tq = 0,27¢; orpaHW4eHWe CKOpoCTU 3a-
KpbITUS 3aMeTHO. PearnbHoe BpeMsi 3afiepXKKn cepBOMOTOpa, BEPOSITHO, MeHbLUE, Tak Kak BbIXOAHOW CUrHan perynaTtopa B
HavanbHbIi MOMEHT BpeMeHW o6paTHO HanpasneH 13-3a KpaTKOBPEMEHHOrO NpepLIBaHUA BXOAHOIO CUrHana.

PaccmaTprBas puUKTMUBHOE OTHOCUTENbHOE S5 %-HOe OTKIOHEHUE MOLLHOCTU OT 3HAYEHUIA PpaKTUYECKON MOLLHOCTH,
nony4aemM crnefyrLLuit pesynsrar napameTpoB perynaTtopa, CBA3aHHbIiA ¢ NPOU3BOAUTENBHOCTBLIO perynaTtopa.

MponopLUuoHarnbHbIA NPUPOCT: Kp= 0_:)5 0,0247 = 0,49 (xop cepsomMoTopa = 2,47 %).

WHTerpankHoe Bpems T; = 4,2 ¢ (kacaTenbHas).
MorpelHoCTb M3MepeHus, oLeHnsaeTea kak: |AKy| ~ 0,1, |AT] ~ 0,5 c.
KpvBas sMeHeHUs MOLLHOCTN ICHO NOKa3bIBaET BAUAHNE CKajKa faBneHus.

D.10 /3amepeHuUe LIaroBOro OTKMNUKa arperara npu perynuposaHnm ypoBHs BepxHero 6becpa
(npumep anA 4.1;6.6.1.4, 6.6.3.1)

CTaHuus ¢ 4ByMA pajuarnbHo-0ceBbIMU TypBGHaMN 1 ABYMA KOBLUOBLIMU TypGuHaMmu ¢ napametpamu: H, = 190 M;
Kkaxaas TypbuHa MolHocTLo Pg,= 6 MBT n pacxoaom Q,= 3,5 m3/c; ypaBHUTENBHBIN GacceiiH nnolyazblo okoro 2000 m2.

PerynsaTop ckopocTv TYpOUHBI MexaHn4ecknii ¢ fo6aBneHHbIM LU poBBEIM PErynsiTOpoM YpOBHS, AEACTBYIOLLIMM Ha
OrpaHNYUTENM OTKPLITUS YETLIPEX MEXaHUYECKUX PETYNATOPOB TYPOUH Yepes TPEXNO3MLIMOHHLIR KOHTpOSep; Npu ynpae-
NeHnN KOoBLLOBO TypBuHom ¢ Pg~ 4,9 MBT BxogHOe 3Ha4eHNs nsMmeHsaeTcea ¢ warom 0,5 m.

Mpeaenkl: MUHUManbHasa Harpyska — 1 MBT, MakcuManbHas Harpyska — 5,9 MBT.

a) 3anucb naMepeHuid, cM. pucyHkn D.10a n D.10b

PucyHok D.10a

Mo ocu opguHaT: 3agaHHoe U haKTUHECKoe 3Ha4YEHWUS YPOBHS BEpXHero bbeda, M.

Mo ocu abeuucce: Bpems.

PucyHok D.10b

Mo ocun opguHar 1: U3sMeHeHne AaBneHns B HanopHoM Tpy6onposoge AH, M.

Mo ocu opfAuHarT 2: MOLWHOCTL reHepaTopa Pg, MBT.

Mo ocu abeuucc: Bpems.

N3mMepuTenbHele Npubopsl: MPOMbILLSIEHHbIE U3MepUTenbHbIe NPUGopLI, LudpoBoi AUKTOMOH.

MorpelwHocTb n3aMepeHus: yposeHb + 0,02 M; MOWHOCTL + 0,1 % HOMUHaNbLHOW MOLLHOCTH.

b) Peaynerar v oueHka

daKTUYecKoe 3Ha4YeHNe YPOBHS BepxHero Bbeda n3mMeHAeTCA B npoLiecce 3aTyxatoLmx konebaHuil, MakcuManbHoe
OTKIOHeHWe cocTaBnsaeT npubnuautensHo 0,1 M, YTO MeHbLUe MaKCMMaribHO AOMNyCTUMOro oTKMoHeHus 0,2 M. Xena-
TenbHO CHUXeHWe konebaHuii ypoBHA Bbeda B 3uMHee BpeMA (Npu paboTe ofiHOro arperara) AnNs yAepXaHUA Nbaa Ha
MUHUManbHOW OTMeTKe.

BpeMeHamu Typ6uHbl paboTatoT Ha BEpXHEM U HUXHEM Npefenax MOLLHOCTH.
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D.11 NamepeHue WaroBoro oTKIMUKa arperara fnpy perynupoBaHuM YpoBHSl BepxHero 6becpa
Ha MHoroarperaTHoW ctaHuum (npumep aAns 4.1.2; 6.6.1.4; 6.6.3.1)

CtaHuma ¢ AByMA pagmnarnbHO-0CeBbIMU TYpOUHaMM 1 ABYMS KOBLLOBLIMU TypbuHamu ¢ napametpamu: H, = 190
M; Kaxaas TypbuHa MoLHOCTLI0 Pg,= 6 MBT u pacxogom Q= 3,5 m3/c; ypaBHUTENbHLI GacceiiH nnowaabo okono
2000 M2.

PerynaTtop ckopocTu TypOuHbLI MexaHu4eckmid ¢ fobaBneHHbIM LUdpPOBLIM PEryrnsaTOpoOM YPOBHS, AeUCTBYIOWUM Ha
OrpaHU4UTENM OTKPLITUS YETBIPEX MEXAHWNYECKUX PErynsaTopoB TYPOUH Yepes TPEXMO3ULIMOHHBIN KOHTponnep.

CTaHums ynpaenseT AByMs pajuarnbHO-0ceBbIMUA TypbuUHamMu 1 ofHOW KOBLLOBOIN TYPOGUHON.

11:20 4 — BBOA U3MEHEHUSA 3afaHHOro 3Ha4YeHus wara — 0,5 m,

12:03 4 — BBOA M3MEHEHUA 3afaHHOro 3HavYeHua wara +0,5 m,

12:50 4 — arperat 3, OTKMIOYEHHbLIA OT peryrimpoBaHUsi YpoBHS, YMEHbLUAET MOLHOCTL 40 1 MBT.

MpepenbHble 3HaYeHUs:

- MMHUMarbHast MOLHOCTb Afsl paguanbHO-oceBoi TypouHsl — 2 MBT;

- MMHUMarbHas Harpyska Ans KoBLLoBoW TypbuHsl — 1 MBT;

- MakcumMaribHasa MoLyHocTe — 5,5 MBT.

a) 3anucb namepeHuid, cMm. pucyHok D.11a n pucyHok D.11b

PucyHok D.11a

Mo ocu opAMHaT: 3afaHHoe U aKTU4ecKoe 3HaYeHUs ypoBHS BepxHero bbeda, m.

Mo ocn abeuuncce: Bpems.

PucyHok D.11b

Mo ocu opauHaT 1: UsMeHeHUe AaBNeHUA B HanopHoM Tpybonposoge AH, M.

Mo ocn opguHaT 2: MOLWHOCTb TypbuHL!l, MBT.

Mo ocun abeyumcce: Bpems.

NamepuTenbHble Npubopbl: MPOMbILLNEHHbLIE U3MepUTenbHbIe NpUbopsl, LMdpoBoi ANKTOGOH.

MorpeluHocTb n3aMepeHuns: Mo yposHw = 0,02 M; no mowHocTu + 0,1 % OT HOMUHANBLHOIO 3HaYEHUS.

b) PesynkraT 1 oueHka

3HavyeHne hakTU4eckoro YpoBHs AOCTUraeT HOBOW 3ajaHHOW BEeNMYMHLI Nocne npockakusaHus. MpockakusaHue
cocTaBnseT npubnusntensHo 0,1 M, YTO HUXKe JOMYCTUMOro OTKIOHeHUs 0,2 M.

MapaHTus ynpaeneHus HebonbLUMMU 3MEHEHUAMM MOLLHOCTMW arperata NogTBepXAaeTcs.

BpemeHamu TypbuHbl paboTatoT Ha BEPXHEM W HWKHEM Npefenax MOLYHOCTH.

D.12 3amepeHue npouecca ynpaBrneHus npu copoce Harpysku ¢ NnepexoAomM Ha paboty xonocroro xoga
(npumep ana 4.2; 6.6.1.2)

MoBopoTHo-nonacTHas TypbuHa ¢ napametpamu: H,= 2,75 M, Pg, = 1395 KBT; anekTpoHHblit MN-perynsaTop cko-
poCTH; reHepatop, paboTaroLuii Ha 30NUPOBaHHYLO Harpysky Pg = 1360 KBT.

a) 3anncb 3MepeHnit, cMm. pucyHok D.12

Mo ocu opguHaT 1: nonoxeHue WToka ceppomoTopa pabodero koneca Yy, %.

Mo ocn opfuMHaT 2: NonoXeHWe LIToKa cepBoOMOTOpa HanpasnswoLero annapara Y., %.

Mo ocn oppuHaT: ckopocTb BpalleHus n, %.

MN3mepuTenbHble Npubopbl: NPOMBILLIEHHbIE N3MepUTeNbHbIE NPUBOpLI, pacnpeaensiowue cUrHansl HanpPsXXeHUs
OT perynsaropa cKopocTu.

MorpelHocTb n3MepeHns: NpubnuanTensHo = 1,5 % no OTHOLUEHWIO K HOMUHANBHOMY iUana3soHy.

Mo ocun abeuucc: Bpems.

b) PesynkTaT 1 oueHka

Bo nabexaHue nepeperynupoaHus (koneGaHusi BOKpYr HOMUHaNBHOA CKOPOCTW) NOBOPOT JIOMAaToK HanpasrsioLle-
ro annapara AoMKeH OCyLLEeCTBNATLCS MO Laram ¢ MakcuMarsnbHOW CKOPOCTLIO.

MpubnuautensHo Ha ckopocTH, paBHoi 103 % HOMUHanNa, NONATKU HanpaBMnsLWEro annapara, He 4OCTUrHYB 3a-
KPbITOW NO3NLUK, BHOBb OTKPLIBAIOTCS.

JlonacTn paboyero koneca 3aKkpblBaloOTCA MPW 3HAYEHUU, ONPEAENEHHOM COOTHOLLEHWEM MOSIOXKEHWUI NONaToK Ha-
rpaensoLiero annapara u nonactei paboyero korneca. B guanasoHe 6e3 Harpysku yron passopota rionacteit paboyero
Koneca Ans 6onbluei cTabunbHOCTU arperata He U3MeHsIeTCS.

CKopoCTb AOCTUrAET HOMUHANBHOrO 3HAYEHNUS MO 3aKOHY, 6NU3KOMY K anepuogu4eCcKoMy.

D.13 NamepeHune napameTpoB npouecca co6poca Harpy3ku ¢ orpaHuueHUEM yaapa U BOJHbI pa3peXeHus
npu nepexoae K pabore B peXXnme xonoctoro xoaa (NpuMep ansa 4.2; 6.6.1.2)

MoBopoTHo-NonacTHan TypbuHa ¢ napametpamu: H, = 2,75 M, Pg, = 1395 kBT, anekTpoHHblii MNI-perynaTop cko-
pOCTH; reHepaTop OTKIIOYEH OT CUCTEMBI, MOLWHOCTL P = 1300 kBT.

a) 3anucb n3aMepeHui, cMm. pucyHok D.13

Mo ocu opauHaT 1: nonoxeHue WToka cepeomoTopa pabouero koneca Yy, %.

Mo ocu opanHaT 2: NoNOXEeHWe WToKa CepBOMOTOpa HanpasnsatoLlero annapara Y,,, %.

Mo ocu opanHaT 3: ckopocTb n, %.

40



MHCT 48—2015

M3mMepuTenbHble NpUGopkl: NPOMLILINEHHLIE M3MepUTenbHbLIe NpUbophLl, pacnpeaensowme CUrHansl HanpskKeHust
OT perynsartopa.

MorpelHOCTb M3MepeHus: NpubnuanTencHo + 1,5 % HOMUHANLHOIO AUanasoHa.

Mo ocu abecuucce: Bpemsi.

b) Pesyntrat u oLeHka

B npoTtuBononoxHocTe npumepy D.12 paboyee Koneco ycTaHOBMNEHO Ha Tak HasbiBaeMoe «yflapHoe OTKpLITUE» ANA
OrpaHuUYeHnA uaMeHeHUA pacxoja, yaapa u BOIH pa3peXXeHus. [Nocne atoro pa60qee Koneco MeaneHHo 3akpblBaeTcAa A0
HOpMaribHOro NonoXeHua KyrnaykoBoro MexaHmsma (I'IOHO)KEHI/Ie «BKJ1.» Kynadka KOHueBMKa),

I'IepBOHaqaano NnonaTtku HanpasnAwero annapara 3akpblBaloTcA C MaKcuManbHOW CKOPOCTbIO, HO OCTaHaBIu-
BaKOTCHA NpPWU OTHOCUTENBLHO GOMBLIOM OTKPLITUMW. [pKU JOCTUXEHUM HOMWHANBHOW CKOPOCTW OTKpbITUE HanpaensoLLero
annapara yBelnu4nuBarT 40 MNONoXeHus, CoOOTBETCTBYIOLLIEro NOSOXeHUto nonacren pa60qero koneca 6e3 Harpysku.

M3-3a BbicokoW TypOyneHTHOCTM MoToka (BUXpU B oTcachiBatowlei Tpybe) nonatku Hanpaenswwero annapara
AOMKHBI OTKPbIBaTLCA U 3aKpblBaTbCA B LUMPOKUX Npeaenax, YTOOLI noagaepXxumBartb NOCTOAHHYIO CKOPOCTb. CKOpOCTb Bpa-
LEHNA NPU STOM U3MEHAETCA HE3HAUUTENBHO.

YBenuueHue MakcumanbHo CKOpOCTU MeHee 3aMeTHO, YeM B npumepe D.12 u3-3a 6onbluero oTkpbiTuA paboqero koneca.

D.14 U3amepeHHue napamMeTpoOB npolecca 3anycka nof Harpyskoi (npumep aAns 4.2)

LLlectuconnosas kosloBas TypbuHa ¢ napametpamu: H, = 1260 M, Pg, = 260 MBT, urna Ne 6 oTKpbIBaeTCs CO cKo-
pocTbio A0 20 % OoT HoMUHanNbHOW ckopocTu urn Ne 1-5, oTKpbITEIX AN 6onee GbICTporo NpeoAoNeHUs UHepPUUK arperaTa
npu Nycke 13 NofoXeHUs «OCTaHOBMNEHY.

a) 3anuceb namepeHuit, cM. pucyHok D.14

Mo ocu opauHat 1: uUsMeHeHUe Hanopa AH, M.

Mo ocu opanHart 2: nonoxeHusa nm Ne 1-6 Y, %, 3ajaHHoe 3Ha4YeHWe Harpysku reHepatopa Pgg.y, PakTudeckan
Harpyska reHepartopa Pg, ., CKOPOCTb N.

NamepuTenbHble NPpMGOpLI: NPOMBILLNEHHbIE U3MEpUTENbHBLIE NPUGOpSLI.

MorpelwHocTb nsmepeHus: NpubnuanTeneHo + 1 % abcontoTHOro 3HaYeHUs mapameTpa B AONYCTUMOM AUanasoHe;
anA Hanopa * 4 M.

Mo ocu abeuyucce: BpeMs.

b) Peaynerar v oueHka

CropocTb, pasHasa 80 % HoMUHanNsHON, AOCTUrHYTa 3a Iy g = 38 ¢.

FOTOBHOCTb K CUHXPOHMU3aLMKN AOCTUrHYTa 3a fgg ~ 70 € =1,84- tos

CuHxpoHusauua nocne tg~71¢=1,87 - to,s (oTHOLLEHUE ts/to,s 3afaHo B guanasoHe ot 1,5 o 5,0).

[OTOBHOCTE K CUHXPOHM3ALMK U NPOLIECC CUHXPOHMU3ALIMS MOMHOCTHI0 COOTBETCTBYIOT TpeGoBaHUAM.

YBenuuyeHne MOLLHOCTU B BEPXHEN YacTW AuanasoHa Morso ObiTe GbicTpee, ecrnu 6bl perynaTop MOLHOCTM MMeN
BO3MOXHOCTbL NpefBapuUTeSisHOro peryriMpoBaHusi MOLLHOCTY.

D.15 /3amepeHue nepekmntoyeHUs: U3 TYpOGUHHOTO peXXMMa C NOMHOW Harpy3kom
B PEXXKUM CUHXPOHHOIO KOMNeHcaTopa (npumep ang 4.2)

LLlecTuconnosas koBLloBas TypbuHa ¢ napametpamu: H, = 1260 M, Py, = 260 MBT; 6 urn 3akpblBatoTea ¢ Makcu-
MarbHON CKOPOCTBIO.

a) 3anucb n3MepeHuit, cMm. pucyHok D.15

Mo ocu opauHar 1: uaMeHeHue Hanopa AH B M.

Mo ocn opauHaT 2: Xo4 UMbl Y,,, %, hakTuyeckas Harpyska reHepartopa Pg, ., CKOPOCTb N.

NamepuTenbHble NpMBOpLI: NPOMBILLIIEHHbIE U3MEPUTENbHbIE NPMBOPEI.

MorpeLlHocTs U3MepeHus: NpubnuanTenbHo + 1 % abcomnoTHOrO 3HaYeHNs NapamMeTpoB B JONYCTUMOM JuanasoHe;
ONA N3MeHeHuns Hanopa £ 4 m.

Mo ocu abeuucce: Bpems.

b) PesynerarT 1 oLeHKa

MonoxeHue Urnel U BENUYKHBLI 3a4aHHON MOLLHOCTW U3MEHSIETCA NMMHEHO (He nokasaHsl B pucyHke D.15).

[BWXeHWe UMbl B BEPXHEN YacTu nanasoHa HeMMHERHO B pesynsraTe [eicTBUSA MUAPaBNuYeckux cun.

Mpn Mankelx OTKPLITUAX U HEOBXOAMMO 3aKpbITUE MO LaraM A8 CHUKEHNUA ckadka aasneHus. Mrmna Ne 6 3akpoisa-
€TCsl HecKonbko BbICcTpee (CM. Npolecc 3anycka Ha pucyHke D.14).

MakcumansHoe yBennmyeHve Harnopa coctasnseT 112 M, MHOTO HWXe JonycTUMOro 3Ha4eHus.

D.16 M3mMepeHuUe LWaroBoro OTKNUKa MOLHOCTW B UCNbITaHUU HA OHMNalH-MoaenMpyemMon
M30NMpOBaHHOW 3HeprocucTeme (npumep ans 6.9)

PaauanbHo-oceBasn Typ6uHa ¢ napametpamu: H, = 90 M, Pg, = 13 MBT; xoa cepBoMoTopa Yy,. = 273 MM, anek-
TpoHHbIY MNO-perynsaTop ckopocTy; reHepaTtop paboTaeT napanmnensHO C CEThIo, PEryrATop CBs3aH ¢ OHMNaiH-CUMYmATO-
POM W30NUPOBaHHOW SHEProCUCTEMBI; MOAENMPOBaHNE LIAroBOro OTKMMKa MOLYHOCTU CO CheayroLMMu ocobeHHOCTAMU
MoAEennpyeMoi 30NMPOBaHHOW SHEProcMcTeMbl:

- HavanbHas BLIXOAHAA MOWHOCTb Pyq = 10,5 MBT,

- NOCTOAHHAA BpemeHu arperata T,=7,2 ¢,
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- MOCTOSIHHAA BPEMEHN Harpysku Tb = 0;

- KO3(hHMLIMEHT Camoperysummn CeTy ynpasiseMoin cuctembl en = 1 (C MOLLHOCTBIO M HYaCTOTOW «Ha OAVH arperar»);

- yBenuyeHne mowHoctn APG =2 % PGr.

a) 3an1cb M3mMepeHwuin, cm. pucyHok D.16

Mo ocv opauHaT 1 modenvpyemMas yacTtora.

Mo ocv opAauHaT 2: BbIXoAHAA MOLLIHOCTb.

Mo ocv opauvHaT 3 NOMIOXKEHWE CEPBOMOTOPA.

Mo ocn opguHaT 4. MexaHn4yeckast MOLLHOCTb.

Mo ocu abeumce: Bpems.

V3mepuTenbHble NPUOOPbI: NMPOMBILLIEHHbIE M3MEPUTESIbHbIE NPMOOPBI (38 UCK/IUYEHNEM ANCTaHLMIOHHOMO M3Me-
puTens BpaLLaloLLero MOMEeHTa A4/19 U3MEPEHUsT MeXaHNYECKOW aHeprin), LmddpoBoi ANKTOhoH.

lMorpeLLHOCTb M3MepeHns: MeHbLue YeM * 1 % [/19 BCeX NEPEMEHHBIX, CBA3AHHbIX C HOMVHASIbHBIM Anarna3oHOM.

b) PesynbTar v oueHka

Mogenupyemas yacToTa ycToiumsa ¥ nofobHa pesy/nbTary YMC/OBOro MOAE/MPOBaHUs; OTKIOHEHWEe A0CTUraeT
npnbnmsuTensHo 0,8 % HOMWHa/IbHOW YacTOTbl A4/15 Lara Mo MOLLHOCTY 2 % HOMUHA/IBHOTO 3HAYEeHUS.

OTKpbITME CEPBOMOTOPA, MEXaHW4eckas MOLLHOCTb WM BbIXOAHASA MOLLHOCTb MOAXOAAT K YCTaHOBUBLUMMCS KOHEeY-
HbIM 3HAYeHNsM MeHee yem 3a 3 C.

DneKTpryeckas MOLLHOCTb HECKO/IbKO MCKaXKEHA 3MEKTPOMEXaHNYECKMI KonebaHnsamu npu yactote 1-2 Iy, am-
nAnTyga aTx KonebaHuii OTHOCUTE/IbHO HEBE/MKA W HE BIMSIET HA Pe3y/ibTar, eCc/in B Leny YCTaHOBUTb AOMO/THUTESbHBIN
UIbTp.

PricyHok D.1 — VicnbITaHyisi HEYYBCTBUTE/IBHOCTY MPU PErYIMPOBAHNN CKOPOCTY C 3amnmcbio X-Y
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Bpems t

PucyHok D.2 — VcnbiTaHusi HeuyBCTBUTENBLHOCTW MpY PeryiMpoBaHnM MOLLHOCTM
C XapakTepuctmkamm BpemeHun (npumvep gnst 4.1 1 6.6.3.3.3)

Xop, cepBoMoTOpa HanpasAoLWEro annapara vy 12aa%

PrcyHok D.3 — BubpaumoHHble UCMbITaHWs ABYX perympyeMbixX BEMMUMH C 3anmcblo X-Y (npumep 415 6.6.3.3.4)
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PucyHok D.4 — V3amepeHune warosoro otknuka arperarta c MNAL4-perynatopom CKOpocTu
(npumep gnsa 4.1; 6.6.1.2; 6.6.3.1)
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B

PucyHok D.5 — V3mepeHure LIaroBoro OTK/IMKa arperara ¢ perysimpoBaHMemM CKOpoCTU
ana onpepeneHns napavetpos MU-perynatopa (npumvep ans 4.1; 6.6.1.2; 6.6.3.1)



PucyHok D. 6 — V3amepeHue wWwara OTK/vKa arperara npu 13onmpoBaHHOW paboTe

ST0C—8¥ LOHU
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PucyHok D.7 — Vi3MepeHue Lara oTKnKa arperata ¢ perympoBaHMeM MOLLHOCTU
(npumep gna 4.1; 6.6.1.3; 6.6.3.1)
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PucyHok D.8 — 13mMepeHue LaroBoro OTK/IMKa arperara ¢ pery/impoBaHMeM MOLLHOCTU
(npumep gna 4.1; 6.6.1.3; 6.6.3.1)
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PucyHok D.9 — Mi3amepeHune waroBoro oTk/nka arperara ¢ peryjimpoBaHmemM MOLHOCTH
ansa onpepeneHvs napametpos MU-perynatopa
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PucyHok D.10 — M3mepeHve LIaroBoro OTKInKa arperara
Npy peryiMpoBaHnn YPOBHS BEPXHEro bbedha
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PucyHok D.11 — M3mepeHMe LIaroBOro OTK/MKa arperarta npu perysimpoBaHni ypoBHS BepxXHero 6bedya MHoroarperatHoi ctaHuum
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Xo[ MPUHA cepsomoTopa
%a6oqero Koﬁeca, % P

Xop, cepsomoTopa paéouero koneca, %
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PucyHok D.12 — W3mepeHune npolecca ynpasneHus npy c6poce Harpysku
C Nepexofom Ha paboTy X0M10CTOro Xoaa

PucyHok D.13 — V3mepeHue napameTpoB npolecca cbpoca Harpysku C orpaHM4YeHnem ygapa
N BOSIHbI paspexeHuns npu nepexoge K pabote B pexmnme X0s0CTOro xoda
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PucyHok D.15 — Vi3mepeHne nepeknoyeHns u3 TYpOMHHOro pexunma ¢ NosIHOW HarpysKkoi
B PEXMM CUHXPOHHOrO KOMMeHcaTopa
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pucyHok D.16 — VI3mepeHue LaroBoro OTK/IMKa MOLLHOCTW B UCTbITAHUN
Ha OHNaH-MoAenMpyemMoi N30/IMPOBAHHOW 3HeprocucTeme



Mpunoxexnune OA
(cnpaBouHoe)

MHCT 48—2015

CBefieHMs1 0 COOTBETCTBUMU CCbINTOYHBIX MEXAYHAPOOHbIX CTAHAAPTOB
HauuoHanbHbLIM cTaHgapTam Poccunckon ®depepaunmn u AecTBYIIOWUM
B 3TOM KayeCTBe MeXrocygapCTBEHHbIM CTaHAapTaMm

Tabnuuya OA

O603HaYeHNe CCbINOYHOro CTeneHb 0O6o3Ha4YeHne U HauMeHoBaHue COOTBETCTBYIOLLEro HalMOHarnbLHOro,
MeXAyHapoAHOro cTaHaapTa COOTBETCTBUA MeXrocyaapcTBeHHOro craHaapTa
MHCT 47—2015/M3K 60193(1999) « TypbuHbl ruapaenuyeckue,
M3K 60193:1999 IDT aKKyMynupytowmue Hacochl n TypboHacockl. [puemodHble ucnbl-
TaHUA Ha Mogenu»
FOCT 28842—90 (M3K 41-63, MOK 607-78) «TypOuHbl
M3K 60041:1991 NEQ rmgpasnuyeckne. Metoabl HaTypHbIX MPUEMOYHBIX UCTIbI-
TaHWi»
. FOCT 27807—88 «TypbuHbl rMgpaBnuyeckue BepTUKabHLIE.
IEC 60545:1976 NEQ TexHu4eckue TpeboBaHNA U NpUeMka»
FOCT 30804.4.2—2013 (IEC 61000-4-2:2008) «CoBMecTMMOCTb
MG3K 61000-4-2:2008 MOD TEXHUYECKUX CPEACTB ANEKTPOMArHUTHas. YCTORYUBOCTL K ariekK-
TpocTaTUHECKUM paspagam. TpeboBaHUA U METOA LI UCTILITAHUAY
FOCT 30804.4.3—2013 (IEC 61000-4-3:2006) «CoBMeCTMMOCTb
Y TEXHWYECKUX CPEACTB ANEKTPOMarHUTHasA. YCTOWYMBOCTL K pa-
MK 61000-4-3:2006 MOD AWNOYACTOTHOMY 3NEKTPOMarHUTHOMY nonto. TpeboBaHuUs u Me-
TOAbI UCMBITAHNA Y
M3K 61000-4-6:2003 — *
MHCT 49—2015/M3K 61362(2012) «CucTeMbl perynmpoBaHus
M3K 61362:2012 IDT ruapaBnuyeckux TypbuH. PykoBoACTBO NO COCTaBMNEHUIO TEXHU-
YEeCKUX YyCnoBuiny
NCO 4406:1999 — *

MpnmedvaHUe
CTBMSA CTaHAAPTOB:

" CoOTBETCTBYHOLWMIA HALMOHaMLHLIA CTaHAapT oTcyTeTayeT. Jlo ero yTBepXaeHUs peKOMEeHAYeTCH WCNonb3oBaTh
NepeBof Ha PYCCKUM A3BIK AaHHOro MexAyHapogHoro ctaHgapTa. MepeBog 4aHHOro MexayHapogHOro cTaHgapTa Ha-
xopuTea B defepansHoM UHGOPMaLMOHHOM hoHAEe TEXHUYECKUX PernaMeHTOoB U CTaHAapToB.

— B HacToAwemn Ta6nmue ncnonb3oBaHbel cnegyolme ycroBHble 0603HaYeHNs1 CTeNeHN CooTBeT-

IDT — mnaeHTWYHbIE CTaHAaPTLI;
MOD — moautbMLMpoBaHHbIe CTaHAapPThI;
NEQ — HedKkBMBaneHTHbIe CTaHAapThl.
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YK 621.224:006.354 OKC 27.140

Kntouesble cnosa: MNAC, akTUBHbIE U peaKkTUBHbIE TYPOUHBLI, HACOChI M 0BpaTUMbIE TMAPOMALLMHBLI, HANpaB-
NAOLWUIA annapar, ynpasneHue, CKOpoCTb BPaLLEHUsi, MOLLHOCTb, YPOBEHb BOAbI, pACX0f BOAbI, UCMbITAHUSA,
perynaTop 4acToThbl BpaLLEHUA
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