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2 BHECEH TexHuyeckum koMmuteToM no craHaaptusauuu TK 183 «Bubpauusi, yaap u KOHTPOSb TEX-
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wunHukamu. Yactb 4. TexHndeckoe pykoBoactBo» (ISO 14839-4:2012 «Mechanical vibration — Vibration of
rotating machinery equipped with active magnetic bearings — Part 4: Technical guidelinesy).
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HAUMOHANBbHBIN CTAHOAPT POCCUUCKON ®EQLEPALUMN

Bubpauus
BUBPALINA MALLMH BPALLATEJNIBHOIO ,D,EVICTBVISI C AKTUBHbIMA MATHUTHBbIMUA
NOAWMNMHUKAMU
YacTtb 4. TexHN4YeCcKoe pykoBOoACTBO

Mechanical vibration. Vibration of rotating machinery equipped with active magnetic bearings. Part 4. Technical
guidelines

Nara BBegeHunsa — 2015—12—01

1 O6bnactb npyuMeHeHus

Hacroswwui craHgapTt ycraHaBnuBaeT o0Llee PYKOBOACTBO MO MPUMEHEHUIO aKTUBHbLIX MarHUTHbIX
noawwmnHukos (AMIT) B cocTaBe mMalUMH BpaLLATENbLHOrO A€ UCTBUSA, B KOTOPOM

a) npuBedeHa TUNu4YHas apxutektypa cuctem AMI € yka3zaHMEM TUNUYHbLIX SNIEMEHTOB CUMCTEMbI U
BbINOMHAEMbIX UMW PYHKLNI;

b) nokaszaHo cx0aCTBO M pasnuune mexay cuctemamum AMI U OObIMHBIMU MEXaHUYECKUMU NOALLMN-
HWKOBbLIMWU ONOpPaMu;

C) YyKasaHbl BHeLHUe hakTopbl, OKa3blBalOLMe 3HAYMTENbHOE BNusiHue Ha paboty cuctem AMIT;

d) yKasaHbl 9KCMfyaTauuMOHHbIE OrpaHu4eHus, cneumduyHole ana cuctem AMI n onpeaeneHbl me-
TOAb! OLEHKU 3TUX OrPaHUYEHNA;

€) yKasaHbl cnocobbl ynpaBneHus 3TUMM OTPAHUYEHUSIMU, OCOOEHHO B 4acTU yMeHblLueHusi aucba-
naHca portopa;

f) npuBeaeHbl KOHCTPYKLMA U XapaKTepPUCTUKU CTPAXOBOYHOIO NOALUMITHUKA;

g) npuBeaeHbl ucnosnbdyemble B cucteme AMI curHanbl, B TOM YUCIi€ NPUMEHSEMbIE B LIENAX KOH-
TPOIA COCTOAHUA U AUArHOCTUPOBAHUS;

h) npuBeaeHbl pekoMeHaauMmn No pexumam paboTbl U 06cnyxumBanus AMI, nossonsiowme 406UTLCA
MaKCUMaribHOW 3KCnnyaTayMoOHHOW HAAEXHOCTU CUCTEMDI,

i) npuBeaeHbl TUNUYHbIE HEUCTIPABHOCTU U CNOCOOLI UX YCTPAHEHUS;

j) npuBeaeHbl METOAbLI KOHTPOS U NPOTHO3MPOBAHMSA NoBeAeHnsa cucrem AMI.

2 HopMmatuBHbIe CCbUIKN

B HacTosiLeM craHaapTe UCMNOoNb30BaHbl HOPMATUBHBIE CCbINIKM HA creayiolme CTaHaapTbl:

NCO 1940-1 Bubpauusi. Tpe6oBaHUs K kKa4eCTBy 6anaHCUPOBKM XECTKUX poTopoB. Yacte 1. Onpepe-
nexnue gonycrumoro gucbananca ((ISO 1940-1 Mechanical vibration — Balance quality requirements for ro-
tors in a constant (rigid) state — Part 1: Specification and verification of balance tolerances)

NCO 14839-1:2002 Bubpaums. Bubpaumsa MalumH BpawaTenbHOro AeNCTBUSA C aKTUBHbIMWU MarHut-
HbiMK nogwmnHukamu. Yacts 1. Cnosapby (ISO 14839-1:2002 Mechanical vibration — Vibration of rotating
machinery equipped with active magnetic bearings — Part 1: Vocabulary)

NCO 14839-2:2004 Bubpauus. Bubpauus malumH BpaLaTensHOro AeWCTBUSA C aKTUBHLIMU MarHUTHBLIMU
noawwmnHukamu. Yacro 2. OueHka BubpauuoHHoro cocrosHusy» (ISO 14839-2:2004 Mechanical vibration — Vi-
bration of rotating machinery equipped with active magnetic bearings — Part 2: Evaluation of vibration)

NCO 14839-3:2006 Bubpauus. Bubpauus malmH BpawaTenbLHOro AEWCTBUSI C aKTUBHLIMU MarHuT-
HbiMM noagwmnHukamu. Yacrtb 3. OnpeaeneHue 3anaca ycronumBoctu» (ISO 14839-3:2006 Mechanical
vibration — Vibration of rotating machinery equipped with active magnetic bearings — Part 3: Evaluation of
stability margin)

3 TepMuHbI 1 onpepeneHns

B HacToAweM cTangapTe npumMeHeHbl TepMuHbl o MCO 14839-1.

Uspanue opuumnanbHoe



FOCT P UCO 14839-4—2014
4 ApxutekTtypa cuctem AMI

B kayecTBe OMOPHOM KOHCTPYKUMM B MallMHax BpaliaTeNlbHOro AelCTBMA BMECTO O0ObIYHbIX MoALun-
HUKOB KaYeHWsi UM CKOJIbXEHUSA MOXeT NpUMeHsATbCeA cuctema AMI. AMI cnyxut ans nofaepxku (nesu-
Tauun) potopa nocpefcTBOM 3/IEKTPOMArHUTHBIX CUM, Ybe 3HAYeHMe W HanpaB/ieHWe KOHTPO/MPYeTCs CUC-
TEMOIA ynpaBfeHusi ¢ 06paTHON CBS3bKD. TUNUYHOE MCNOJSIHUTENbHOE YCTPOWCTBO pagvasibHOro MarHUTHOro
noALWMNHKYKa BKIOYAET B Ce6S1 3/1eKTPOMArHnTbl, PacrnofioXXeHHble BOKPYr poTopa Kak nokasaHOo Ha pUCYHke
1 (ana cxembl C ABYMS OPTOrOH&/IbHbIMW OCAMW YNpaB/eHus).

OCHOBHbIMK 3aneMeHTaMn AMIT SBNSOTCS:

a) [JaTuvkv nepemMeLleHus, No3BoNaoLWMe 06HAPYXUTb OTKNOHEHNE MOMNOXEHNS Bania OT HOMUHASILHOIO;

b) npoueccop (KOHTPonep), (POPMMUPYIOLWMIA CUrHaT YNpPaB/IEHNS HA OCHOBE MOJyYEHHOW MHopma-
Uy 06 OTKIOHEHWW MOMIOXEHUS Bana;

C) YCUNUTESIb MOLLHOCTM, MPeobpasylomnii MasloOMOLLHbIA CUFHa/1 Ha BbIXOAE KOHTpo/siepa B TOK B
KaTyLlKax UCMOMHUTENBHOIO YCTPOIACTBA,;

d) anekTpoMarHuMTHoOe WCMOMHWUTENIbHOEe YCTPOWMCTBO, MO3BONSOLLEE MNPUKNaAblBaTb 3N1EKTPOMarHuT-
HYIO CU/y K BaUly poTopa 418 YyNpaB/ieHUs €ro NnosioXXeHneM.

1 - KOHTpOANep; 2 - ycunuTesb MOWHOCTY; 3 - KaTyllka MarHuta; 4 - faTyuk nepemelLeHus;
5 - poTop, BpallalLluniica ¢ yr10Boi CKOPOCTb @

PucyHok 1- CxemaTuyHoe n3obpaxeHune cucrembl AMI

[loTepu Ha conpoTuBNEHME BpalleHuo poTtopa npu mucnosibzosaHu AMI1 HeBeVKW, NOCKOJIbKY Baul
poTopa NoAAepXMBaeTCsA MarHUTHbIM MOSIEM MNPY OTCYTCTBUM MEX@HUYECKUX KOHTakToB. EAMHCTBEHHbIMU
WUCTOYHMKaAMWN COMNPOTUB/IEHNA BPALLEHUI0 ABAAKOTCA HaBeAeHHble 3/1eKTPOMAarHUTHbIM MoJsIeM BUXPEBblE
TOKM B Tefle potopa W ConpoTuB/ieHne Bo3gdyxa. [oTepu Ha conpoTueneHve B AMI Masibl M0 CPaBHEHUIO C
noTepsiMU Ha TPeHWEe B MeXaHWYEeCKMUX NOALUMMNHMKAX, B OCOBEHHOCTM MO CPaBHEHMIO C NOTepsAMM B NOALWNM-
HUKaX CKOMbXeHusi. C Apyroin CTopoHbl, npuMeHeHne AMIT TpebyeT cneumasnbHbiX Mep No ynpaBaeHuto no-
NIOXeHWeM poTopa. MarHuWTHble Cunbl, Ae/CTBYIOLLME HA Basl CO CTOPOHbI 3/IEKTPOMArHUTOB, SABAAIOTCA CUM-
naMu NpUTSXXEHUS 1 BO3pacTaloT Mo Mepe NpuMBAMmKeHUs Basia K UCNOMHUTENbHOMY YCTPOMCTBY (CM. pucy-
HOK 2). Takum o6pasom, cuctemam AMI u3HavaslbHO MpUCYyLLA HEYCTONYMBOCTb, MOCKO/IbKY HEGOMbLUIOE OT-
K/TOHEHWE OT COCTOSIHWSI paBHOBECWS MMEET TEHAEHLUMIO K Bo3pacTaHui. OTHOLIEHWEe MarHWTHON CUnbl K Bbl-
3bIBAEMOMY €et0 NepeMeLLEHMI0 Ha3blBAETCS XECTKOCTbI0, KoTopas B cucteme AMIT Bcerga otpuuaresibHa.
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F - cuna nputaxenus; r - Bec potopa; C - 3asop; Clev - Touka nesutaumm; 1-C - NOCTOSHHBbI

TOK ynpaBneHuns
PucyHok 2 - CoOTHOLLEHVE Mexay cunoii NPUTSAXEHNA 1N 3a30pOM MNMPU NMOCTOAHHOM TOKE B KaTyllke MarHuta

AMI pa6oTaeT C NpYMeHeHWeM MNOCTOAHHOIO MOTOKa CMELLEHUS, NPOWU3BOAVMMOIO 3/1EKTPOMAarHUTOM
WK MOCTOSIHHbIM MarHWToM. MOTOK CMELLEHNs NMHeapu3yeT COOTHOLLEHME MeXAy CU/I0A 1 TOKOM ynpasne-
HUA, 4TO ob6neryaeT ynpasfeHWe MOSIOXeHWeM poTopa. B mpexHue BpemMeHa B MarHWTHbIX MOALIMMHUKAX
1cnosib3oBasnachb aHanorosas cxema ynpasnenus ¢ MAI-perynsatopom € OAHUM WM HECKOSIbKUMUW BXOfamu
1 BbIxodamu. B HacTosilee BpeMsi NOBCEMECTHO WCMOMb3yeTca uupoBas cxema ynpas/ieHusi, KoTopasi, C
OfIHO CTOPOHbI, obecneunBaeT Bce (YHKUMOHA/IbHbIE BO3MOXHOCTM aHa/I0r0BOr0 ynpas/ieHWsl, HO Npu
3TOM Jlerye B peasim3aLlun 1 B KasIMbGpoBKe.

Kpome Toro, B UMPpoBOM BuUfe Mpolle peanu3oBaTtb psf PYHKUWIA ynpasneHus, Takux kak pobacTHoe
ynpasiieHne WM KOHTPO/b AucbasiaHca, a Takke KOHTPO/Ib TEXHUYECKOro COCTOSHUA W [MarHOCTUPOBaHUA
cuctembl AMIM. Lindposoe ynpasneHne MarHUTHbIM MOALWMUMHUKOM OCYLLECTBISETCA B OCHOBHOM C MOMO-
Wb YHUPULMPOBAHHBIX (HE 3aBUCALLMX OT KOHKPETHOro MPUIoKEeHUs) nporpaMm, MCMNOMHAEMbIX Ludpo-
BbIM CUTHa/IbHBIM MPOLLecCOpoM. BMecTe C TeM KaAoe KOHKPETHOE MPUIOXKEHVE XapaKTepusyeTcs CBOVMMMU
napameTpamMu, KOTOpble B/IMSIOT Ha 3aKOH ynpasneHus. Tak MarHuTHble NOALUMHUKA O6bIYHO MPUMEHSAIOT B
coyeTaHVn CO CTpaxylLlMMK NOALWNHUKaMW, NPUHMMAalOLWMMKN Ha cebs Bec poTopa Mpu ero ocTaHoBe B
cnyyae Kakvx-mbo noBpexaeHnini 060pyoBaHNA WM BO BPEMS Meperpysa MarHWTHOro MOALIWMHYMKA.

3azop mexay CTpaxylowmuM noAWNNHUKOM 1 BasloM poTopa 06bIYHO MEHbLUE WM paBeH MosIoBUHE 3a-
30pa Mexgay MarHWTHbIM NOZALUMMTHUKOM W BasioM. MarHWTHbIA NOALIUMHWK, YNPaBAsoWwmii nepemeLleHnem
Ba/la B pajva/ilbHOM Hanpas/eHUW, Ha3blBalOT pafjuasibHbIM MarHUTHbIM noAwunHukom. O6Llas cxema Ta-
KOr0 MarHWTHOro MOALUMMHMKA BMECTe C AaTyvkamu nepemMeLleHns 1 CTpaxywnuMn nogmnnHukamy noka-
3aHa Ha pucyHke 3 (CM. Takxe npunoxexue A).

MarHuTHble MOALIVMNHUKK, yrnpasnsolwme nepeMeleHnsaMn Basla B 0OCEBOM HanpaBs/ieHUW, Ha3biBaloT
YMOPHLIMA  MarHUTHbIMKM  MoALnNHYKamMu. CxemMa Takoro noAwWunHUKa € Aatyvkamu nepemMelteHns  u
CTpaxylowWwnMy NoAWWNHUKaMI NprYBefeHa Ha pUCyHKe 4 (CM. Takxe npunoxeHue A).

5 CpaBHeHVe MarHUTHbIX N MeXaHNYeCcKnx NoAWnNNHNKOB

5.1 lNpeunmyuiectBa MarHMTHbIX NOALWUMNHUKOB

5.1.1 XapakTepHble OCOGEHHOCTN MarHWTHbIX MOALWMWMHMKOB, OT/IMYaloWMe MX OT MEeXaHWYeCcKUx nog-
LUMMHMKOB, OMpeaensATCa NPUHLMNOM AEeACTBMA OMOpbl, KOTOpas B C/lyvyae MarHUTHOrO MOALUMMHMKA OCy-
LecTBNSAET NeBUTaLMI0 poTOpa ¥ ynpaBfieHne 3Toi neBuTauneil.

5.1.2 Cnepywwme ocobeHHocTH cuctembl AMIT 06ycnoBneHbl NPUMEHSEMbIM B Hell ynpaBfeHnem c
obpaTHoli CBA3bIO:

a) AMI1 o6nagatoT BbICOKOW CTATUHECKOM XXECTKOCTbH U HU3KOM AUHAMMNYECKOW XXECTKOCTbIO;

b) B cuctemax AMIM 06bIYHO NPUMEHSAT METOALI yNpaBaeHns gucbanaHcoM, KOTOpbIe MO3BONSAIOT:

1) MMHUMU3MPOBATL Bbl3blBaeMblE AMCOHANAHCOM Harpysku 1 nepefasaemMyto BubpaLuio,

2) MWHMMU3NPOBATb FAPMOHUYECKME NEepeMeLLEHNs pPOTopa;

c) cucTema ynpasneHns AMIT MoxXeT 6biTb MCNOfb30BaHa 415 TOro, 4Tobbl yBeMUUTL gemndupo-
BaHWe Npy NPOXOXAEHUN 06/1acTW KPUTUUECKOW CKOPOCTU pOTOpa;
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4 ~J D 3 2

1 HIILIHD J

1- Ban; 2 - paauanbHblil CTpaxyloWwmnii NOAWNMHNUK; 3 - AATUMK NepeMelleHns; 4 - paguanbHblii MarHUTHbINA
noAwunnHuk; Cr - paaunanbHelil 3a30p; 5\ - pagvanbHblii 3a30p B MarHUTHOM noAawwunHuke; Cr - 0,5Jr

PucyHok 3 - Cxema TUMMYHOIO pagvasnbHOro MarHMTHOrO MOAWMUNHMKA C AaTymKkamun nepemelleHns n
cTpaxywlwmuMn nogwnnHukamm (pucyHok 6 ns NCO 14839-1)

| |
3 4

1- ynopHblii CTpaxyowWwuit NOAWNNHUK; 2 - faTUYMK OCEBbIX NEpeMeLLeHnii; 3 - yNopHbIi MarHWTHbIA noa-
WWNHKK; 4 - ynopHblii Auck poTopa; Ca - ocesoii 3a30p; 5a - oceBoii 3a30p B MAarHUTHOM MOALWUMHUKE;

Ca - 0,5¢)a

PucyHok 4 - Cxema TUMNUYHOro YNopHOro noAawnnHUKa ¢ gatinkamum oceBoro nepemMmelieHna U ynopHbiMu
CTpaxyouwnmn noglnnHnkamm

d) BCTPOEHHbIE 3N1eMEHTblI cucTeMbl ynpasneHns AMIT MoOryT 6biTb MCMO/Ib30BaHbl B LefisiX KOHTPONSA
COCTOSIHUS U ANMArHOCTUPOBAaHNA.

5.1.3 Pan npenmyuwects AMI1 no cpaBHEHUKD C MeXaHWYEeCKMMU MNOALUMNHUKAMW CBA3aH C OTCYTCTBU-
eM B AMI MexaHU4eckoro KOHTakTa, BC/eACTBUE YEro:

a) OTCYTCTBYIOT NMOTEPU Ha TPeHue (NpU HaNUUYMU He3HaUYUTESbHbIX NOTEPb 3a CYET BUXPEBbLIX TOKOB B
MarHUTHbIX MaTtepuanax), 4to obecrneumBaeT 60/ee BbICOKYIO NPOU3BOAUTENBHOCTb MawuH ¢ AMIT;
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b) pocTwxuma Bonee BbICOKAA TaHreHUManbHas CKOPOCTb POTOpA, OOLIMHO OrpaHuYKMBaemast TOnbKO
MEXaHUYECKUMU HaNPSHKEHUAMU B €ro 06nULIOBKE;

C) OTCYTCTBYET W3HOC YacTeN MalUMHbI (MCMOSTHUTENbHBIX YCTPOWUCTB U Npeobpasosareneit), 4to o6-
neryaeTt ux TexHU4Yeckoe oGCny>KMBaHMe.

5.1.4 Cneayiowmne npenMyLLECTBa BbITEKAIOT U3 TOro, 4to AMI He TpebyloT cMmasku:

a) OTCYTCTBYIOT NpoGnemsbl 3arpsisHeHns HedbTenpoaYyKTamu;

b) AMTIT moryT GbITk UCNONB30BaHBI B PA3PEXEHHON BO3AYLUHON cpeae (BakyyMme);

¢) AMTIT MoryT 6bITh MCNOMb30BAaHbLI B KPMOTEHHOW Cpeae;

d) He TpebyercAa BcnomoratesibHoe 0bopyaoBaHue, MCNoNb3yemoe B cucTeMax nogaqu cMasku (ruapas-
NUYECKNe HacOChl, MacnooXrnaguTenu, MacnsHble unbTpbl, TPYOONPOBOAbI MAPaBIUYECKON CUCTEMBI U AP.);

e) obecneuusaetcs Gonbluas KOMMAKTHOCTb OOOPYAOBAHUS, MOCKONbLKY YCTPOWCTBA YnpaBrieHus
MarHUTHbIMW MOALUMMHUKAMU 3aHMMAIOT MEHbLUE MeCTa U NpoLle B YCTAHOBKE, YEM IIIEMEHTbI CUCTEMBI
CMasku;

f) cywecTBeHHO ymeHbLUaeTCA 06bEM TEXHUYECKOrO 0BCNYXMBaHUS.

5.2 HepocTtaTku MarHUMTHbIX NOAWMNHUKOB

Momumo npeumyLuects, AMIM oBriagatot U HEKOTOPbIMU HEAOCTATKAMM, B YUCIIO KOTOPLIX BXOAST CrieAytoLLUeE:

a) AMIT TpebyloT NUTaAHMA OT ANEKTPUYECKON CETH;

b) Hecywasa cnoco6HocTe AMIM B OCHOBHOM 3aBUCUT OT HACLILLEHWMA MArHMTHOTO Martepuana Ucnorn-
HUTENbHOrO YCTPOWCTBA,

C) OrpaHu4eHus, CBA3aHHbIE C NPeAenoM HacCbILWEHUsS NPUMEHSEMOr0 MarHUTHOrO martepuana, npu-
BOAAT K TOMy, UTO MakcMmarbHas yaenbHasa Harpy3ka (T. €. Harpyska Ha eauHuLy nrowjaam) Ans MarHut-
HbIX MOALLMIMHUKOB 3HAYUTENBHO MEHbLUE, YeM ANA NOALUMNHUKOB KAYEHUS UNU CKOTMBXKEHUS;

d) uenb ynpaBneHuss MarHMTHLIM NOALLUMMHUKOM MOXET ObITb 4OBOMbHO CIOXHOW, YTO noTpedyeT Ao-
NONMHUTENBHLIX 3aTPaT Ha NOATBEPXKAEHUE HAAEXKHOCTU ee paboThl;

€) Mnpu BbIXOAE CUCTEMBI YPaBNEHUS U3 CTpoAa TpebyloTca AONONHUTENbHbIE 3aTpaTbl ANs NOATBEp-
XKOEHNS HAAEXKHOCTU ee DYHKLIMOHUPOBAHUS;

f) npu ucnonb3oBaHUM MArHUTHLIX NOALLUMMHUKOB HEOBXOAUMO KOHTPONUPOBAaTL GONbLLIOE YMCO MOA
koneGaHui Bana, gaxe Tex, KPUTUYECKME CKOPOCTM KOTOPLIX Nexart Aaneko 3a npeaenaMmu guanasoHa pa-
604MX CKOPOCTEI MaLLUHBI;

g) NpOEKTUPOBAHUE CUCTEM «MAarHWTHas onopa — poTop» Tpebyer 6onbworo o6beMa 3HaHUI Kak B
00nacTn TeXHONOMMW MaLLMHOCTPOEHUS!, Tak U B 06N1acTu 3NeKTPOMEXAHMKM;

h) H606XO}J,V[M0 ncnonb3oBaTb AOMOJNTHUTENIbHbIE CTPAaxX0BO4YHbIE€ NOALUUMHUKKM pAAOM C MAarHUTHbIMU
noaLuMnHMKaMm, Ytobbl n3bexarb HenpegHaMepPeHHOro KOHTakTa poTopa M craTopa B MarHUTHOM MOZALUMI-
HUKEe Npu neperpy3ke MarHUTHOrO MOALUUMHUKA, HEUCNPABHOCTM B CUCTEME ynpasBrieHUss MarHUTHbIM MoAa-
LUMMHMKOM MIK NPU NPeKpaLLeHnm Nogaydun 3rekTpoOSHEPIUH.

5.3 CpaBHeHWE MAarHMTHbIX NOAWMUMHUKOB, NOAWMUNHUKOB KA4Y€HUSA N CKOJbXEeHUA

CpaBHUTENbHbIE XapPaKTEPUCTUKU MAarHUTHBIX MOALUMMHMKOB, MOALUMMHUKOB KAYEHWUS U CKOIIbXEeHUA
cBefeHbl B Tabnuuy 1.

MogenupoBaHue AMHAMUYECKOTO NOBEAEHUS Bana B MarHUTHbLIX NOALUMIMTHUKAX MHOTO CROXHee, YeMm
ANA MeXaHWYeCKUX NOALUMMHMKOB. MMOHATUE AMHAMWYECKMX KOSPDULUEHTOB, UCNONb3yEeMoe ANs MEXaHu-
YECKUX NOALUMMHUKOB, HE MOXET ObiTb HEMOCPEeACTBEHHO MPUMEHeHOo Ans cuctem AMIT BcneacTeue cne-
LUMUKM UX ONUCAHUS, KOTOPOE AOIMKHO YYUTbIBATb, HANpUMeEp, NPOCTPAHCTBEHHOE pasHEeCeHWe UCMOMHU-
TenbHOro yCTpOoMCcTBa M mpeobpasoBaTens, ynpaeneHue €O MHOrMMW BXO4amu W BbIXOAamu, OnucaHue
ynpaeneHus cucTeMaMu ypaBHEHUI BLICOKOTO Nopsiaka, anekTPOHHbIE npoueccsl B npeobpasosarensx. Mo-
CTaBLUMKM U nonb3oBatenu AMIT gomkHbl NPUATU Mexay coboii K Cornacuio B TOM, Kakue MOAenu aHanusa
AnHamukm cuctembl AMIM ByayT MCNonb30BaHbl AN NOATBEPKAEHUA €€ XapaKTePUCTHUK.
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Tabnu ya 1 — CpaBHeHue NOALUMIMHUKOB KAYEHUS, MOALLUNHUKOB CKOSNbXXEHUS1 U MArHUTHbLIX NOALUMITHUKOB

MapameTp

[NoALLMNHUKN KaYeHUs

INoALMNHUKA CKONBbXEHUA

MarHuTHble NoALWnUNHUKKN

YaenbHas Harpyska

PaaunanbHbie: oT 1 g0 3
Mlla

PaaunanbHbie: oT 2 po 5
Mlla

PaguanbHbie: ot 0,5 a0
0,7 MMa

YnopHeie: ot 0,2 o 2,0 | YnopHbie: meHee 7 MMa | YnopHole: menee 0,8
MMa MMNa
TpeHue CpeaHee Bbicokoe Hu3skoe
TaHreHymanbHas Ot 90 no 150 m/c (3a- | Okono 120 m/c PagunanbHble: 0KONOo
CKOpPOCTb BUCUT OT CMa3skn u Ten 200 m/c
KaueHus) YnopHele: okono 400
M/C
KecTKOCTb ONOPbI Bbicokas CpeaHsas Ynpansemass OT HU3-
KOW A0 cpeaHen (3aBu-
CUT OT 4acCTOTbl)
DemncupoBaHue Huskoe Boicokoe Bbicokoe (ynpasnse-
MO€) U 3aBUCUT OT 4ac-
TOThbI
CmMmaska Tpebyetcs Tpebyertca He Tpebyetca
Cpok cny>Obl KopoTtkun Honrun Honrun
TexHuyeckoe Mepuoanyeckan 3ame- | 3ameHa MacnsHeix | MNMepuoauueckoe obcny-
obcnyxuBaHue Ha, nepuogunyeckas | punbTpos, 3ameHa | xwuBaHue ANeMeHTOB
cmaska, o6cnyxusaHue | macna CUCTEMbI YNPaBIEHUSI
CUCTEMbI CMa3Kn
Ounana3soH LLinpokuin Y3kun LLinpokun
Temnepartyp

KOHTpOMb COCTOAHMUSA

BcnomorarensHown cuc-
TEMOMN

BcnomorartenbHoW cuc-
TEMOW

BcrpoeHHbIn

6 KoHTponb cocTtosiHma MawuHbl ¢ AMI

6.1 OOwWwMe NnonoxeHus

B uenax KOHTpons cocTosHMSA yA0OHO UCNONb30BaTh YXe MMelowmecst B cucteme ynpaeneHus AMI
AaTtynkn nepemeLleHuns. Nockonbky nesuTauus potopa siBNSIETCS HOPMarnbHbIM YCIOBUEM €ro paboTbl B
MarHWTHbIX NOALLUMMHUKAX, NPWU OTCYTCTBMU NEBUTALIMM CUCTEMA YNPABIEHUS BbIJAAET 3anpeT HA BpaLLeHue
poTopa.

OBLWenpUHATON NPaKTUKONM Npu akcnnyaTtauuu mawmH ¢ AMI sBnsieTcsl yCTAHOBNEHUE OrPaHUYEHUH
Ha ux PyHKUMoHMpoBaHue B Buge yposHen MNPEOYMPEXXOEHUE n OCTAHOB. [octuxxeHne napameTpom
Bubpaummn yposHa MPEOYMPEXOEHWE cBuaeTenbCTBYET O NPOU3OLLEALLUMX B MALLMHE U3MEHEHUSIX, Tpe-
ByHOLLUX NPUHATUS MEP MO BOCCTAHOBIIEHUIO €€ TEXHUYECKOT0 COCTOsIHMA. B 06Liem criyyae nocne nocryn-
nenus curHana MPEQYMNPEXOEHWME mawmHa moxeT npoaomkath pabotaTtb HEKOTOpOE Bpemsi 40 TEX Nop,
noka He GyayT npoBeAeHbl COOTBETCTBYIOLLME UCCNEA0BAHUSA, YCTAHOBIIEHbI NPUYUHBLI M3MEHEHUS BUOpaLmn-
OHHOFO COCTOSIHUA W MPUHSATHI PELUEHUS O BOCCTAHOBUTENbHLIX MEPONPUATUAX. [OCTUXKEHME YPOBHSA
OCTAHOB cB1AEeTENbCTBYET O TOM, YTO NPU NPOAOIMKEHUU PaGOoTLl MALLUHBI BLICOKA BEPOSITHOCTL €€ No-
BpexaeHusi. Tpu JOCTMXKEHUM ITOFO YPOBHSA cCriefyeT He3ameanuTenbHO NMPUHATL Mepbl, NO3BONSOWme
BEPHYTb BUGPALMIO 40 NPUEMIIEMbIX YPOBHEN, NN OCTAHOBUTb MaLUWHY.

6.2 MoBblWeHHaa BUOpauus Bana

B NCO 14839-2 ycTraHOBMNEHbI TUMUYHbIE TPAHULbI 30H BUOPALMOHHOIO COCTOSIHUA ANSl 3HAYEHUN ne-
pemMeLLeHuns Bana.

YposeHb MEPEOYMPEXOEHUE MOXeET B 3HAYUTENbHON CTENEHU BapbMpoBaTbCA OT MaLUMHbLI K Ma-
wuHe. OBbIYHO €ro yCcTaHaBNMBAKOT OTHOCUTENbHO 6a30BOW NUHUK, ONPeAENeHHON Ha OCHOBE OMbiTa 9KC-
nnyatauum maluuMHbl U HAKOMMEHHbIX Pe3ynbTaTOB U3MEPEHU NepemeLleHus B 3afaHHbIX TOYKax M Ha-
npaBneHusix. PekomeHayetcs yctaHaenueatb ypoBeHb MPEAYMNPEXOEHWE Bbiwe 6a30BON nuHMM Ha
25% 3HayeHuss BepxHel rpaHulbl 30HbI B. Ecnu ypoBeHb 06a30BOW NUHUM HU30K, TO YPOBEHDL
NMPEOYNPEXXOEHME moxeT nexaTb Huxe 30HbI C.

Ecnu 6a3oBasi NMHUS He ycTaHOBIeHa (Hanpumep, ANA MalUWH, TONbKO YTO BBEAEHHbLIX B dKCnnyara-
uuio), To yposeHs NMPEQYIMNPEXOEHWE pekomeHayeTca onpeAenAaTb Ha OCHOBE OMbiTa dKcnfyaTaumu aHa-

6
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JNIOrMMYHbIX MALUMH UNK NO cornacoBaHUio Mexay 3anHTepecoBaHHbIMU CTOPOHaMU. [Mocne HakonneHus AaH-
HbIX 0 paboTe MalLUMHbI U NOCTPOeHUs Ansi Hee 6a3oBoii nuHuKM yposeHs MPEOYMPEXKOEHWE aomkeH
ObITb COOTBETCTBYHOLLMM 0OPa30M CKOPPEKTUPOBAH.

YpoBeHb OCTAHOB 06bI4HO CBSI3bIBAIOT C YCIIOBMEM COXPaAHEHWA MEXaHUYECKON LeNOoCTU MaLLMHBbI,
NMOSTOMY OH 3aBUCUT OT €€ KOHCTPYKTUBHbLIX OCOBGEHHOCTEl, B TOM YMCNE OT NPOEKTHbIX PELUeHuii, obecne-
YuBatoLMX CnocoBHOCTb KOHCTPYKUUN MaLUWHbI BblAepXNBaTb BO3Ael7|CTBV|e passmMBaemMbixX €10 AUHAMUYE-
ckux cun. Kak cneacrteue, yposeHb OCTAHOB 06bI4HO OAMHAKOB ANsi BCEX MALUMH AAHHOW (UK aHanormy-
HOW) KOHCTPYKLUMU U, KaK Npasuno, B otnuyme ot yposHs MPEOYNPEXXOEHWME ¢ 6a30Boii NuHUEN HE CBSA-
3aH. Bcneacteue MHOroobpasns KOHCTPYKUMUIA MalUMH HEBO3MOXHO AaTh obLue npaBuna no ycTaHOBMEHUIO
ypoBHst OCTAHOB. OObIYHO 3TOT YPOBEHb NEXMT B npeaenax 3oHbl C unu D.

6.3 NoBbIWeEHHOEe pacwupeHue potopa

Ecrn npn paboTe mMalmHbl BO3MOXHbI CUTyauuu, KOrga poTtop BCNEACTBUE YPE3MEPHOro TEMMOBOro
pacluupeHusn OyaeT 3ageBatb YacTu cratopa, To onpeaensior yposeHb OCTAHOB no curHany ¢ 4ononHu-
TENbHO YCTaHaBMMBAEMOro AaTymka nepeMeLleHns, NocpeacTBOM KOTOPOro U3MepsIoT YANMMHEHME poTopa.

6.4 MNoBblWeHHaA Harpy3Kka Ha NOAWMUNHUK (TOK B KaTywke AMIM)

[MoBbILIEHHYIO Harpy3ky Ha NOALUMNHUK ONPEAEensoT No TOKY B kaTywke ynpasneHua AMI. YpoeeHb
OCTAHOB pomxeH CoOOTBETCTBOBATL TOKY HACLILLEHUA YCUMUTENS MOLLIHOCTMU.

6.5 MNMoBblWeHHaa TemnepaTypa noawWUNHUKA

Yposnu MPEQYMNPEXOEHNE n OCTAHOB ycTaHaBnnBalT Ha OCHOBE TEXHUYECKUX XapaKTepUCTUK
NPOBOAOB KaTyLLEK yrnpasneHus.

TMpumep — [ns npoeoda c¢ usonsayueil knacca F no HazpesamernbHOU CMOUKOCMU ypO6€eHb
OCTAHOB coomeemcmeyem memnepamype npubnusumenbHo 155 °C.

6.6 lNoBblWeHHaA CKOPOCTb BpalleHUA poTopa

YposeHb OCTAHOB no noBbILLEHHOW CKOPOCTW BpaLLEHUA POTOpPA YyCTaHABMMBAIOT, UCXOASA U3 KOHCT-
pykuuu potopa.

6.7 MNMoBpexaeHUA B 3NeKTPoceTn

6.7.1 O6GLwWMe NONoXeHUs

B cny4ae obpbiBa unu nospexaeHus B cetu nutanua AMIT nepecraet paboratb, poTOp BbIXOAWUT U3
COCTOAHUA neBuTaummnm U onyckaeTcs Ha CTpaxylou.mﬁ noALUMMHUK.

B kayecTtBe mep OT nepebGOEB B NOCTYNNIEHUN SNEKTPUYECKON SHEPIUM B CUCTEMY YNPABIEHUS Mar-
HUTHBLIM NOALLUMMHUKOM MCNOSb3YIOT METOAbLI, ONUCAHHbIE B 6.7.2 — 6.7.3.

6.7.2 MpumeHeHue CTOYHUKA 6ecnepeboifHOro ANeKTPONUTaAHUA

HaHHbil MeToa npeaycMaTpuBaeT B Cnyyae NOBPEXAEHUA B SMEKTPUYECKOW CETH aBTOMaTU4ecKoe
nepeknoveHue cuctemMol ynpasneHua AMI Ha nctouHuk 6ecnepeGonHOro NUTaHus.

6.7.3 MpumeHeHue pekyneparopa

[aHHblii MeToa MoXeT ObiTb UCNOMb30BaH NPU HaNU4YMKU COEAUHEHHOTO C POTOPOM YCTPOWCTBA peky-
nepauumM KMHETM4YecKoW SHeprun. B mMOMeHT oOHapyXeHus NOBpPEXAEHUS INEKTPUYECKOW CeTu cucrema
ynpasneHusa AMI nepekniovaeT pekynepaTop B PeXXum 3neKkTporeHeparopa, NOCTaBnAIOLWEro SHEpPruio ans
BpaLleHusi potopa. lMoBpexaeHne 3neKTpuyecKon CETM ONpPeaenaioT N0 NaAeHUI0 HaNPSDKEHNA NUTaHUS.

6.8 Pa3psag MCTOYHMKA NUTAHUA

Mpu noBpexaeHun B 3NEKTPOCETH 06bIMHLIM CNOCoGoM ynpaBneHus AMIM aBnseTca nepeknioYeHne
Ha nuTaHue OT aBTOHOMHOW Gatapeu. MpekpaweHue Bpawenus potopa no curdany OCTAHOB ocyuwiects-
NAETCA Npy AOCTUXEHUU ONpeaeneHHOro ypoBHs 3apsaaa 6arapen.

6.9 MNoBbIWIEHHAA TeMNepaTypa KOHTponnepa

OxnaxzaeHue naHenu ynpasfeHus OCYLLECTBAAIOT 3a CHET COeAUHEHUs ee C paauaTopom oxnaxae-
HUA, a TaKKe BKMIOYEHUSI NPU NOBbLILWEHUU TeMNepaTypbl A0 3aAaHHOTO 3HAYEHUSI BEHTUNATOPA oxnaxae-
Husa. Yposuu MPEAYMPEXXAEHUE n OCTAHOB ycTtaHaBnuBaloT C y4€TOM pe3ynbTaToB TeMNepaTypHbIX
NCNbITaHUI KOHTpOSJepa.

6.10 lNoBpexaeHue CUCTEMbI OXNaXXAeHUA

Potop u cratop AMIT oxnaxaaiot o6bIMHO 3a CcHeT noToka rasa (sosayxa). Kpome toro, Temneparypa
crtatopa MOXET PperynupoBaTbCs CUCTEMON XMAKOCTHOro oxnaxaeHus. Yposuu MNMPEAYNPEXKOEHWE wu
OCTAHOB ycTaHaBnMBaloT ¢ y4eToM paboumx napaMeTpoB CUCTEMBI OXIAXKAEHUS, TAKMX KaK Temnepartypa
BbIXOASALLErO0 ra3a, JaBneHue rasa unum CKopoCcTb NOTOKA.
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7 daKkTopbl OKpyXarouen cpenbl

7.1 O6wume nonoxeHus

B Hacrosiliem pasgene paccMatpuBaloTcsi (hakTopbl OKpyXalowen cpepbl, CyLIEeCTBEHHblE C TOYKM
3peHust yCrioBui paboTbl MAarHUTHbLIX NOALUMMHUKOB. [OCTaBLUMK U 3aKa3umk NOALUMMHUKOB AOSMKHLI Cormna-
coBaTb Mexay coboi AonyCTUMbIE AMaNa3OHbl U3MEHEHMI aTux dakTopos. MomuMo hakTopoB OKpyxato-
Wwei cpeabl B HACTOSILLEM pa3jerie paccMaTpyBalOTCS TaKKe CUMbl, IEACTBYIOLUME HA pOTOP BO BPeMs pa-
60Tbl MaLLMHBI (CM. TaKke pasaen 8 u npunoxeHue F).

BosaenctBue ¢hakTtopoB OKpyXKaloLlei cpeabl crieqyeT paccMaTpuBaTh No OTAENbHOCTU ANA Pas3sHbIX
atanoB akcnnyarauyun AMI1 (XxpaHeHus, TPAHCNOPTUPOBKK, NMPUMEHEHUS), MOCKONbKY BO MHOTMX Criyyasix
BNIMSHUE OJHUX M TeX Xe (PaKkTOPOB HA pa3HbIX aTanax aKcnnyarauum 6yaet pasHbim.

AHanus BnuaHua akTopoB OKPY>XaloLlen cpelbl BbINOMHAIOT ANA BCEX BUAOB NPOAYKLUU, NOITOMY B
HacTosiLLee Bpemsi yXxe CyLecTByeT 60MbLLOEe YMCIIO CTaHAAPTOB, B KOTOPbIX AAHHLIN aCNEeKT PaCCMOTPEH B
OTHOLLIEHUW pa3sHbIX M3JIeNUil U YCTAHOBMNEHbI COOTBETCTRYIOLLME knaccudukaumu. MonoxeHUa HacToAwero
cTaHjapra cornacoBaHbl C AEWCTBYIOLLIMMU KnaccuduKaumsiMU, YCTAHOBMEHHBIMU APYIMMKU CTaHAapTamu, a
UCKIIOYEHURA, 0BycrnoBneHHble cneumdukoit AMI, ykasaHbl B 7.2 (tabnuupbl 2 — 8). Kaxgas tabnuua B 7.2
NOCBSILLEHa OTAENbHOW KaTeropum (PakTopoB OKPY>XaIOLLEW Cpefibl U COAEPXUT:

— ¢hakTopsbl, cneuuduyHbie Ansa AaHHOW KaTeropuu;

— CCbISIKM HA CTaHAApPTbI C Knaccuukauuen yecnoBmii XpaHEHUA, TPAHCNOPTUPOBKU N NPUMEHEHUS;

— CCbUSIKM Ha CTaHAapThl C METOAaMM UCMbITAHUM AN OLIEHKM YCMOBUN XPAHEHUS, TPAHCMOPTUPOBKN ¢
NPUMEHEHUS;

— WUCKMIoYeHus1, 00ycnoBneHHble cneyudukon paccMaTpupaemMoro suaa npoaykuum (. e. AMMM).

JonycTumas »ecTkoCTb BO3AeNCTBUA (hakTOPOB OKpYXXalowWwen cpeabl unu Heobxoanmas creneHb 3a-
WMTblI BO B3PbIBOONACHBLIX Cpefiax MOXeT ObiTb pasHOW AN pPa3HbIX 4acTen MarHMTHOro noawmnHuka. B
3TOM Ccnyyae HeobxoauMMble CpeICTBa 3aLmMThl ANA Kaxaon yactu AMIN paccmaTpuBaloT nNo OTAENbHOCTU.

TpeGoBaHUsA K yCTPOMCTBAM YMIOTHEHUSA Bana U XapakTepucTUku 3TUX YNAOTHEHUI A0SMKHBI BbITb CO-
rnacoBaHbl MeXay MOCTABLUMKOM U 3aKa34MKOM MOALLMMHUKOB. [pW yCTaHOBNEHMM COrnalleHus PeKoOMeH-
AYeTCA MCMONb30BaTh TEPMUHbI, ONPEAENEHNs U COKpaLLeHus no [2].

Ons u30nsauMm NOALLMNHUKOB OT BO3AENUCTBUSI TEXHONOTUYECKOrO raza MOXeT ObiTb UCNOML3OBAHO Cy-
X0€ rasogmHamuyeckoe unu rpacmToBOE ynioTHEHUE. Takoe pelueHne peKoMeHAYEeTCA NPUMEHATL B Cny-
yasx, koraa TEXHOMOTMMYECKUI ra3 MOXET NPeACTaBNATb ONACHOCTL ANA NOALUMIMHUKA U NPU 3TOM €CTb BO3-
MO>HOCTb UCNOMb30BaTh AN 3aLUMTbI NOAWNNHUKOB OydepHbIi (YNNOTHSAIOLLNIA) ras.

Bce noALMNHUKOBbLIE MOJIOCTU JOJDKHLI UMETb APEHAXHbIE OTBEPCTUS ANS yAaneHus KoHaeHcaTa (ec-
NN TONBKO KOHCTPYKLUMS NOALUMIMHUKA HE paccuuTaHa Ha paboTy BO BNaXKHON Cpefie Mnu B YCNOBUSAX 3aTON-
neHus).

Ecnu Bo Bpemsi paboTbl NOALUMMHUK HAXOAUTCH NOA AABNEHUEM TEXHONOrMYECKOro ra3a um oTaeneH ot
Hero TOJIbKO NabUPUHTHBIM YNOTHEHWEM, TO KOHCTPYKLUMA MOALUMMHMKA AOIDKHA ObiTb paccyMTaHa Ha ero
npuMEeHeHUe B JaHHOe cpeae.

Ecnu noaLwmnHuk noasepraeTcsi BO3AENCTBUIO TEXHONOIMYECKOro rasa (1. €. 6ydepHnlii ras n apyrue
YNIOTHEHNUSA HE UCMOMNL3YIOTCH), TO BCE ANIEMEHTHLI Lienu SNEKTPONUTaHMS creayeTt pacnonaratb Takum o00-
pa3oM, 4YToObl 3MEKTpUYeckne CoeJMHEHUsI He HaXoAUNUCb B 0ONACTAX BO3MOXHOTO CKOMIEHUS XUAKOCTH
(koHaeHcaTa unu 3arpasHUTens).

7.2 TpeGoBaHusA OANs pasHbIX KaTeropun PakTopoB OKpyXalolWen cpeabl

TpeboBaHuA ANsi pasHbix KATEropuit hakTopoB OKPY>XKAIOLLEW cpefibl CBeAeHbl B Tabnuubl 2 — 8.
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®dakTop

Knaccudukayua

NcnbitaHus

UckntodeHns

TemnepaTypa Bo3ayxa

XpaHenue: [7]

BnaHocCTb BO3ayxa

TpaHcnopTtuposka: [8]

JasneHne Bo3gyxa

CraumoHapHoe npumMeHe-

MepemeLueHne cpeabl

HUE C KNUMaTUYECKOW 3a-

Ocagku

wuTon: [9]

Pagwnauyus

CTauuoHapHoe npumeHe-

Bnara (kpome 0cagkoB)

Hue 6e3 KnMMaTUYEeCKon

Bna)xxas ouncrka

s3awmTbl: [10]

KoHnaeHcar

MNpuMeHeHne Ha TpaHCc-

Haneab u nHen

nopre: [11]
[NpumeHeHue B nopTaTue-
HbIX ycTpoiicTeax: [9]

XpaHneHnue: [12]
TpaHcnoptupoBka: MOK [13]
CraumoHapHoe NpuMeHeHue
C KMMMaTU4ECKON 3aLLUTON:
[14]

CrauumoHapHoe NpUuMeHeHne
6e3 knuMaTUYEeCKoin 3aLnTbl;
[13]

MpuMeHeHue Ha TpaHcnopTe:

[16]
MpumeHeHue B NOPTaTMBHBIX
ycrpouicreax: [14]

ab

® OnekTpudeckas WU3onsLMs npoBofos cTatopa AMI domkHa yAoBneTBopATL TpeBoBaHuaM knacca F (155 °C)
unn H (180 °C) no [28]. fonyckaeTca akcnnyaTtauus npu Gonee BbICOKUX TeMnepaTypax B crydae NpUMeHeHNs:
cneLnanbHbiX CPeACTB M30NALMM (Hanpumep, KepaMu4ecko), ofHako MakcuMarbHO JOMYCTUMbIE 3HAYEHUST TeM-
neparyp rnpu UCNonbL30BaHUM Taknx CPEACTB B HACTOSLLEE BPEMSA He YCTAaHOBMEHbI.
Heobx041MMO AONOHUTENBHO paccMaTpUBaTh Harpes NOALUMMHWKOB MpY OCTaHOBE poTopa.

Tabnuua 3 — buonornyeckne akTopbl

dakrop

Knaccudukauyus

NenbitaHus

UckntoveHuns

®nopa

PayHa

XpaHenue: [7]
Tpancnopruposka: [8]
CrayuoHapHoOe NpuMeHeHue
C KIMMaTU4eCKON 3aLmTon:
[9]

CrauuoHapHoe npuMmeHeHue
6e3 KnMMaTN4ecKkon 3aLmThl:
[10]

MpuUMEHEHWe Ha TpaHCrnopTe:

[11]
MpuMeHeHne B nopTaTUBHbIX
ycrpoiicteax: [9]

XpaHenue: [12]
TpaxcnopTtuposka: MOK [13]
CrauuoHapHoe npuMeHeHue
C KIMMaTU4eCKOM 3aLuTOoNn:
[14]

CraumoHapHoe npumeHeHue
6e3 KnMMaTUYECKON 3aLUThI:
[15]

MpumeHeHune Ha TpaHcnopTe:
[16]

lMpumeHeHne B nopTaTUBHbIX
ycTponcTeax: [14]
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Ta6nuua 4 — Xummyeckue akrTopsl

QdakTop Knaccudukauyms MenbiTaHua UckntoueHuns

Cornb B MOpcKkon Boge | XpaHeHue: [7] XpaHenue: [12] -
ConeBon TymaH TpaHcnopTuposka: [8] TpaHcnopTtuposka: MOK [13] -
Oxkcua cepbl CrayunoHapHoe npumeHeHue | CTauuoHapHOE NpUMEHeHne -
MpoAyKTbl FTHUEHUN C KNMMaTU4ECKOM 3aLLMTON: C KNUMATUYECKOW 3aLLUTOM: -
(coeanHeHnst BOAO- [9] [14]

poaa) CrauuoHapHoe npumeHenne | CTauuoHapHOE NpUMEHeHne

Okcuabl asota 6e3 knumaTU4ecKkon 3aluTbl: | 6e3 KNMMMaTUYECKON 3aLLUTDI: —
O30H (10] [13] —
AMMUaK MpumeneHune Ha TpaHcnopTe: | MpuMeHeHne Ha TpaHcnopTe: _
Xnop [11] [16] =
A pOOKMCTILI anM?HeHMe B NOPTaTUBHbIX I'Ipumgneﬂue B NOPTaTUBHbIX —
®TOPUCTLIN BOAOPOA ycTponcrteax: [9] ycrpovicteax: [14] —
Yrnesoaopoabl g

® MpupogHbIA ras, cogepxawmin cynbpug Bogopoaa (H2S) Unn 3HauUTeNbHOE KONIMHYECTBO ABYOKUCH yriiepoaa
(CO2), OTHOCAT K KaTEropun KUCIbLIX WU KUCIOTHBIX rasoB, koTopble nnbo camu no cebe, NMbo B coeguHeHUN ¢
BOZ O NPOSIBNSAIOT KUCNOTHBIE CBOWCTBa M MOTYT ObITb BECbMa ONacHbIMU ANS NOALUMNHUKOB. MNpucyTcTBuUE B pa-
6o4eil cpefe Takoro rasa TpebyeT 3alUTUTL NOALUMNHWUKW OT ero BO3AeWCTBUA (HanpuMep, ¢ NOMOLLbIO FrepMe-
TUYHOIA 0bornovku). MaTepuan u KOHCTPYKLMSA 3aLUTHON 060NOYKM AOMKHBLI NO3BOSIAT NPOTUBOCTOATL BO3AEiCT-
BWIO rasa AaHHOro TUNa u, KpoOMe Toro, MoryT norpebosaTtbh orpaHU4EHUS MakCUMarbHOro AaBfeHUs B NONOCTH
nojLwunHuka. MNpUpoaHbIi ras, He coiepxalluin cynbduaa Boaopoaa U ABYOKUCH yriepoaa B 3HaYUTENbHBIX KO-
nuMyecTBax B 3HAYUTENbHBIX KONMYECTBAX, OTHOCAT K HelTpanbHbIM. Takoit ras He onaceH cam no cebe, HO noa-
LUMNHUKK, paboTalolme B cpefie Takoro rasa, ,0MmkHbl UMeTb BOAOHENPOHWULAEMYIO KOHCTPYKLUMUIO C YCUNEHHOW
3alYWTON KaTylWeK yNnpaBneHns U NeKTPUYECKUX cCoeAUHEHUI, YTobbl NpefoTBpaTUTL MX 3arpsisHeHNe.

a3 ¢ BLICOKOW KOHUeHTpauuel cynbduaa Bogopoga MoXeT GbiTb TOKCUYEH M flomkeH BbiTb oTBeaeH B Gesonac-
Hyto obnacTb. [Nepes onepauusMKU TeXHUYECKOro obCnyxMBaHWS cUCTEM AOMKHA OblTb NPoAYTa YUCTHIM CyxXUM
rasom A8 NepcoHanbHoM 3aWwuTel paboTHUKOB.

Tabnuua 5 — ABpasuBHble 3arpsA3HAIOLME BELLECTBA

B3BelleHHas nbinb

OcaxgeHHas nbinb

Mn

Caxa

CraumoHapHOe NnpUuMeHeHue
C KNMMMaTUYECKOW 3aLLUMTOMN:
(9]

CrauunoHapHoe npumeHeHue
6e3 KNMMaTM4eCcKoi 3aLuThl:
[10]

MpuMmeHeHue Ha TpaHcnopTe:
[11]

MpuMeHeHne B NOpTaTUBHbLIX
ycTpoucTeax: [9]

CraunoHapHoe NnpUMEHEHne
C KITMMaTU4ECKOW 3aLUMTON:
[14]

CraunoHapHoe npuMeHeHue
6e3 KNMMaTU4YeCKON 3aLUnThI:
[15]

MpumeHeHne Ha TpaHCcnopTe:
[16]

MpumeHeHne B MOPTaATUBHBIX
ycTpouncTeax: [14]

dakTop Knaccudmkauus Ucnbitanus Uckntovenun
Mecok XpaHeHue: [7] XpaHenue: [12] -
Mbinb TpaHcnopTupoBka: [8] Tpancnoptuposka: M3K [13] —
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Ta6nuua 6 — HeaGpa3suBHble 3arpasHaOWME BELLECTBA

dakTop Knaccudukauyua UcnbiTaHna Uckniovenus
Macno asurartens XpaHeHwue: [7] XpaHenue: [12] —
TpaHCMUCCUOHHOE TpaHcnoptuposka: [8] TpaHcnoptupoBka: MK [13] -
macno CraumoHapHoe npuMeHeHne | CtaumoHapHoe NpUMEHeHne
Macno ans ruapasnu- | C KMUMaTUYECKON 3aLLUTON: C KNMMAaTUYECKON 3aLLMTON: -
4EeCKO CUCTEMBI [9] [14]
TpaHcdopmaTopHoe CraumoHapHoe npumeHeHue | CtauuoHapHoe npuMeHeHue —
Macno 6e3 knumaTu4Yeckomn 3awwuTel: | 6e3 KMMMaTUYECKON 3aLIUThbI:
Topmo3sHnas »uakocts | [10] [15] —
OxnaxaatoLuas MpumeneHue Ha TpaHcnopTe: | MpumeHeHue Ha TpaHcnopTe: -
XMAKOCTb (1] [16]
CMaska Mpumenenue B noptatneHbiX | MpumeHeHWe B NOPTATUBHBIX -
Tonnueo ycrpoiicreax: [9] ycTpouncreax: [14] _
ANeKTponuT AnAa -
aKKyMYNSTOpOB
Tabnuua 7 — Mexanndeckue dakropsl
QakTop Knaccudukauyms McenbiTaHua MckntoveHus
Bubpauus XpaHenue: [7] XpaHehue: [12] i
CBoboaHoe nageHue TpaHcnopTtuposka: [8] Tpancnoptuposka: M3K [13] -
Ygnap noCTOPOHHUM CraumoHapHoe npuMeHeHne | CTaumoHapHoe NpUMeHeHne -
TENoMm C KIIMMaTU4€eCKON 3aLUUTON: | C KNUMaTUYECKON 3aLUTON:
Yrnosble koneGaHus [ [14] -
MOCTOSAHHbIN HAKNOH CrauunoHapHoe npuMmeHeHne | CTaumoHapHOe NpUMEHeHne -
MOCTOSHHOE yCKOpe- 6e3 KnMMaTU4ECKON 3aLm- 6€e3 KNMMaTU4EeCKol 3aLmUThI; -
HUe Tol: [10] [15]
CraTudeckas Harpyaka | [IPMeHeHne Ha TpaHcnop- | Mpumerenune Ha TpaHcnopTe: —
OnpokuasiBaHne Te: [11] [16] -
MpumeHeHue B nopTaTuBHLIX | MpUMEHeHne B NOPTaTUBHLIX
ycTpovicTBax: [9] ycrpoiicreax: [14]
® Mcnornb3oBaHne cokpalleHHbIX TEPMUHOB — B COOTBETCTBMM ¢ [1].
Tabnuua 8 — OnekTpu4ecKkne U NEKTPOMArHUTHbIE NOMEXU
dakTop Knaccudpukauums UcnbiTaHus Uckniovenuns
MarHuTHoe none XpaHeHue: [7] XpaHenue: [12] —
dnekTpuyeckoe none TpaHcnopTtuposka: [8] TpaHcnoptuposka: MK [13] | —
FapMoHUYeckue CrauuoHapHoe npumeHeHue | CTaumoHapHOe npuMeHeHue | —
UCKaXKEHUSA C KNUMaTMYeCKON 3aLUUTO: | C KNMMMAaTU4eCKOW 3aluTon:
Hanpspkenue curnana | [9] [14] -
dnykryaumm CrauuoHapHoe npumeHeHue | CTaumoHapHOe nNpUMEHeHue [ —
HaNPsHKEHUST U 6e3 knuMaTu4eckoit 3awmTbl: | 6e3 KNMMMaTU4eCKol 3aLumnThi:
4acToThl [10] [15]
nuTaHus MpumMeHeHune Ha TpaHcnopTte: | MpUMeHeHne Ha TpaHcnopTe:
HaseneHnHoe 1] [16] -
HanpsbkeHue MpumMeHeHne B noptatuBHbix | MpUMeHeHWe B NOPTATUBHLIX
WMnynbcHble nomexu | YCTPOWHCTBaXx: [9] ycrpoiicteax: [14] _

Mpumeuanune — Cogepxawmuca B Tabnuuax npumedaHUaMn cneayet pykoBOACTBOBaTLCA B Cllyvae OTCYTCT-
BWUSA COOTBETCTBYIOLL|Ero cTaHaapTa. Ecnu Takoi ctaHfapT cyliecTtsyeT u cneuuduka AMI He TpebyeT oTcTynneHuii ot
3TOro craHgapTa (UCKMIoYeHUiA), TO MpUMeYaHus He npumeHstoT. Ecnu cTaHaapT cyuwecteyeT, HO TpebyeT aganTauum K

cneunduke AMI, To B npuMedaHun NOSICHAETCH CMbICT Takol aganTauun.

7.3 lNpuMeHeHne BO B3pbIBOOMNACHbIX cpeaax
O6ume TpeboBaHus Kk 060py0BAHUIO, MPUMEHSEMOMY BO B3PbIBOOMACHbLIX CPEeAax, YCTAHOBIMEHbI B
[17]. Knaccudukauusa 30H B3pblIBOOMACHBLIX ra30BbIX cpea ycraHoBneHa B [23]. Knaccudukaums 30H B3pbl-
BOOMACHbIX MbINEBbLIX CPel yCTaHOBMNEHA B [24]. MeToabl UcnbiTaHUil ANa onpeaeneHnsa Temneparypbl BOC-
nnaMmeHeHus1 yCTaHoBneHbl B [27].
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B tabnuue 9 npuBefeHbl CCbINKM Ha CTaHAapThl, ycTaHaBnuealolme Tpe6oBaHuA K CpecTBam 3aliu-
Thbl BO B3PbIBOONACHLIX Cpeaax.

Ta6nuua 9 — Tunbl 3awuTsl 060PYA0BAHMS BO B3PLIBOOMACHLIX Cpeaax

Tun sawuTel MpumeHerue Menbitanus WekntoveHns
B3pbIBOHENPOHULAEMBIE [18] [27] -
o060no4km (Tun “d”)

"epMeTu3auns KomnayH- [26] - -
A0M (Tun “m”)

MoBbieHHas 3aLwmTa [22] - -
(Tun “e”)

O6onouyka noa n3bbITou- [19] - -
HbIM JaBneHneM (Tun “p”)

MckpobesonacHoCTb (Tun [25] - -
)

3awmTa oT BOCnameHe- [27] - -
HUSA

KBapuesoe 3anonHeHne [20] - -
060n104kK (TMN “q”)

MacnsHoe 3anonHeHune [21] - -
060n04KK (TKN “0”)

8 TpeboBaHus kK cucteme

8.1 OueHkKa Harpy3ku Ha NOAWMUNHUK

8.1.1 CtaTMyeckana Harpy3ka Ha paguvanbHbii NOOWMWUMHUK
CraTtuyeckas Harpy3ka Ha paguanbHblIi NOALUMMHUK BbI3BaHA:
— CUSION TSHXKECTU, AeiCTBYIOLLEH Ha poTop;
rmapasnuyeckuMu cunamu;

cunamm, 00yCnoBneHHbLIMU HECOOCHOCTBIO COEIMHEHUN;

— HeypaBHOBELLEHHLIMU CUNAMU MarHUTHOIO MPUTSDKEHUA POTOPA;

— cunamu MHepLUuu, CBA3aHHbIMKU C ABMWKEHUAMU PyHAaMEHTA.

B [3] npuBeaeH npumep CraTUYECKUX Harpy3ok, BbI3BaHHbIX Nepenagom AaBneHUa B XMAKOCTU B Ae-
TaHaep-koMnpeccope. YCnoBus AOMYCTUMOIO HAarpy>XeHUsi B HEM ONpeAerneHbl, UCX0Aa U3 NPeanonoXeHus,
4YTO Ha NONACTHOE Koneco AeicTByeT GOKOBas Harpyska, akBuBaneHtHasi 4 % obLiero MOMeHTa ruapaenu-
4eCcKkoMn CuUnbl Npu HopMansHON pabote 060pyAOBaHMUS.

MockonbKy OCb YNPaBMEHUS FOPU3OHTANbLHO OPUEHTUPOBAHHOTO MArHUTHOTO MOALUMNHWUKA OOBLIMHO

pacnonoxeHa noa yrnoMm T 45° K HaNPaBMNEHUIO CTaTUYECKON Harpy3ku Fgat (CM. pUCYHOK 5), cTaTuueckas

Harpy3ka, NpUxoAsLLascs Ha Kaxayio ocb, OyaeT paBHa Frgiqt / V2.

12
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PucyHok 5 - HanpasneHwue p.el7ICTBI/IF| cTaTuyeckori Harpyskm OTHOCUTE/IbHO oceii ynpaesneHua

8.1.2 CtaTnyeckas Harpyska Ha ynopHbIii NOALWNNHUK

CTraTuyeckan Harpyska Ha ynopHblii NOALWMNMHMK Bbl3BaHa:

- TMapaB/IMYEcKMMN Cuiammy B OCEBOM HanpasieHuu,

- CuaMu peakumu B COMPSHKEHUN KUHEeMaTUYyecKux nap;

- cunoii TakecTn (MPU BEPTUKa/IbHOM PacnosioXeHUn poTopa);

- CcunaMu Ha yacToTe BpalleHusi, 06yCNOBAEHHbIMWN HEeNpPaBWU/IbHON peakumein cucteMbl ynpas/eHus
13-3a HeCoBNajeHnsl oceli BpalleHns poTopa v AaTyuka nepemeLLeHuns;

- cunamv MHepumu, CBA3aHHBIMW CLBWXEHUAMU (PyHAaMeHTa.

8.2 OrpaHu4yeHne CKOPOCTU U3MEHEHUSA TOKa

MpY NOBbILWEHUN YACTOTbl Hecyllas CMOCO6HOCTb NOALIMMHUKA MOHWXKAETCA U3-3a pocTa MHAYKTUBHO-
ro COMPOTUB/IEHNA KaTyLKW yrnpaBieHus. COOTHOLIEHME MexAy Hecylleli CNOCOBHOCTbI0 M 4acTOTOW MoKa-
3aHO Ha pUCyHKe 6. Ha BbICOKMX YacToTax Npou3BoAHasi Mo BpeMeHW oT cunbl Toka B katywke dl/dt orpa-

HM4YeHa COOTHOLWIEHnEM

d/ rmax
, O

dr L

roe N'lax - makcuMasibHOe HarnpshXeHWe Ha BbIXO4e YCUUTENS MOLHOCTY;

L - MHAYKTMBHOCTb KaTyLUKW.
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1- MakcumasnbHasi ctaTuyeckas Harpyska; 2 - MakcumasibHas nukoBasi Harpyska (B NepexofHoM pexume); 3
- Hecyllas CNoco6HOCTb B AUHAMUYECKOM PEXKME; a - MaKCUMasbHblii TOK B AMI; b - orpaHuuyeHue no
MakcMmasibHO AONyCTUMOi TemnepaType KaTyLKW; C - OrpaHUYEHMEe MO HANPSKEHWIO;

F - cuna, / - vactoTa

PucyHok 6 - Hecywaa cnoco6HocTb AMI (pucyHok 11 13 MCO 14839-1)

MocKo/bKy TOK B KaTyllke ynpaBneHusl onpefensieTcss M3MepeHHOW CKOPOCTbI0 BpalleHus poTopa,
makcumym dl/dt moxeT 6bITb [OCTUrHYT, KOraa amnauTyaa w/vnu dactota KonebaHwii poTopa BbICOKM.
Hanpumep, ecnn OTKMK Ha KPUTUYECKO 4acToTe BbICOKOUACTOTHOM MoAbl Kone6GaHuii poTtopa Bevk, W
dl/dt npesbilaet npegenbHoe 3HaudeHMe, TO TOK B KaTyllke YNpaBfieHWsi YMEHbLUAETCS C MOCTOSHHOM

ckopocTblo (d//dr)max, npu aTom KpuBas W3MEHEHWs TOKa He COOTBETCTBYET TOM, KoTopas Heob6xoauma

ONA KOPPEKTHOro ynpas/ieHNA NMoJsioXKeHnemM potopa.
[Mo3TOMy BaXHO KOHTPO/IMPOBATb BbICOKOYACTOTHbIN OTK/MK poTopa wan pexum paGOTbI ycunnmntens

MOLLHOCTM, 4YTO6bl He JonyCTUTb gocTuxeHnuss Makcumyma dl/dt. Kaxapomy sHauenuno dl/dt cootsetcT-
ByeT cBoe 3HauyeHne dF/dt, npu atom npoussogHas dF/dt onpeseneHa cmelleHnem poTopa B MOALIMM-

HUKe. TunnMyHaa 3aBUCUMOCTbL CWUJbl OT YacTOTbl NoKasaHa Ha PUCYHKe 6. B HM3KO4aACTOTHON 061acTun Hecy-
wan CNOCOBHOCTb noglwunnHuKa onpegenserca MaKCUMaJslbHOA Harpy3K017| NCNOJTHUTENNbHOIO yCTpOVICTBa, a

B BbICOKOYACTOTHOW 06nacTv - MakcumasbHbiM 3Havednem dl/dt. Mockoneky dF/dt n dl/dt cesasausl
mMexay coboii COOTHOLLEHNEM

dF h
odr’ @

dr

roe F - cuna nputsxenus;

K - koachchuumeHT nponopumoHasibHOCTY 3/1IEKTPOMArHuTa,;
lg-TokcMelw eHus;

Sq - HOMWHanbHbBI pagnanbHblii 3a30p B NOALWNMHYKE;

TO € yyeToM dhopmynbl (1)

/,
F < 4K-_*L_¥128-j ©)
Sq @L
roe @ - yri0Basi 4acToTa ANHAMUYECKOH Harpysku.

[N NoALWMNHUKA C NOCTOSHHBIMU MarHuTamMu cnpasefsiuea opmyna
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dr By dI
— = 4K ——, @)
dr % dr
rae K| — k09athPULIMEHT NPONOPLMOHANLHOCTU MOCTOSHHOTO ANIEKTPOMArHUTa;
BO — MarHUTHbIN NMOTOK B 3as3ope noaLunnHuka.
Toraa HecyLlas cnocoGHOCTL MOALLMMHUKA ONPeaensieTcs no opmyne
By V.
F < 4K, —g& (5)
55 @ L

MpumMep akcnnyaTaunoHHbIX OrPaHUYEHUI, CBA3AHHBIX C NPEAENbHON CKOPOCTLIO UBMEHEHUS CUTbI TO-
Ka B KaTyLUKe ynpaBfeHuns, NPMBEAEH B NPUIOXeHUU E.

8.3 YpaBHOBelEHHOCTb poTOpa

Bcnepcteue psaga ocobbix csoncte AMI BnusHue aucbanaHca poTopa Ha CBA3aHHYKO C HUM BUOpa-
Uno nHoe, 4em B cucremax ¢ noamnmnHnKkammn KavyeHmua Unu CKOJNbXKEHUA. B uncne atnx ocobbix CBONCTB
creaywowue:

— MUHUMAanbHbLIA paananbHeii 3a30p B AMIT 06blMHO MHOTO GonblLUe, YeM B MEXaHWYeCKUX MOALUMIM-
HUKax. OTOT 3a30p 3aBUCUT OT pasmepoB cucteMbl AMI 1 MaLUMHbI, B KOTOPOI OHA UCMOMb3YETCH, U MOXET
AoCTuUratb HECKONMbKUX COTEH MUKPOMETPOB,

— Oaxe NpU HanM4MM 3HAYUTENbLHOTro AucbanaHca poTopa Bubpauus, nepegaBaemas Ha (OyHAAMEHT,
6ynet oyeHb Mana, ecnuM MarHWTHbIA NOALUMMHMK NpefycMaTpuBaeT ynpaerieHue ¢ nogaeneHueMm aucba-
naHca (cM. npunoxexue F);

— rpaHuubl 30H BUMOPALMOHHOTO COCTOSIHMA ANA MAarHWMTHbIX NOALUMMHMKOB YycCTaHoBneHbl B NCO
18439-2. B ofwem cnyyae 3Tu rpaHuubl NPUMEHWMbI Takke K BuOpauuu, 00ycrnoBneHHoOn aAucGanaHcoMm
poTopa. BuGpauuio, ypoBeHb KOTOPON He npesbiwaeT 40 % MWMHUMANbLHOTO paauansbHOro 3a3opa B Noa-
LUMMHUKE (30Ha BMOPALUMOHHOrO COCTOSAHUA A unu B), cumTaloT npuemMnemMon ¢ TOYKU 3PEeHUs1 HeorpaHUYEH-
HOW JONrOBPEMEHHOW PaboTbl MaLLWHBI;

— u3 CO 18439-2 cneayeT, 4TO rpaHuubl 30H BUGPALMOHHOIO COCTOSIHUA HE 3aBUCAT OT CKOPOCTH
BpaLLEeHns poTopa, T. €. NPUMEHUMbI B LUMPOKOM AMana3oHe CKOpOCTen. 3T0 06CTOATENLCTBO 00YCNOBNEHO
B OCHOBHOM TEM, YTO BpaLleHWe poTopa B MarHUTHOM MOALUMIMHUKE HE COMPOBOXAAETCA TPEHMEM U HE Tpe-
OyeT NPUMEHEHUA CMa304HbIX MaTepUarnos.

CneacTBMEeM BbILLENEPEYNCEHHBIX CBOMCTB SABMAETCA TO, YTO K kayecTBy 6anaHCMpOBKM pPOTOPOB,
NPUMEHAEMbIX C MarHUTHBIMU NOALLUMMTHUKAMK, OBbIMHO NPEebABNAIOT MeHee cTporue TpeboBaHus, kak ecnu
Obl POTOpP ObIN YCTAHOBNEH B NOALUMMHMKAX KAYEHUSI UMK CKOMNbXeHUsi. Kpome Toro, kak npaBurio, CTaHOBUT-
cA HeobA3aTenbHOM OLUEHKa KayecTBa 6anaHCMPOBKM POTOPa Ha BbICOKUX CKOPOCTSIX BpaLueHusi. MosTomy
Knaccbl TOYHOCTU GanaHCMpOBKK, ycTaHoBNeHHble MCO 1940-1, 6yayT CNMLIKOM CTPOrMMU ANt pOTOPOB B
MarHuTHbIX NOALLMMHUKAX, €CIIM UX paboune CKOPOCTM HUXE KPUTUYECKMX CKOPOCTEi BpaLLeHUsI.

Mpu HapyweHusix B pabote cuctemnl AMIM (HanpuMep, BCneACTBUE MEPErpy3kM MU NOBPEXAEHUS),
KOrJa poTop ONyCKAEeTCs Ha CTpaxyloLme noALUMMHWKM, XOPOLLAs ypaBHOBELLIEHHOCTb POTOpA HAYMHAET Ur-
paTb Ba)KHYIO POk, MOCKOMbKY OT HEE 3aBMCUT U3HOC CTPaXYIOLLMX NOALLMNHMKOB. Kpome TOoro, Mansliii guc-
B6anaHc potopa obrner4aet BOCCTAHOBNEHUE HOPMANbLHOrO pexkuma pabdoTbl 3a CYET CaMUX MarHMTHbIX
NOALLMMHNKOB.

Takxke xopoLuee Kka4yecTBo 6anaHCUPOBKM POTOPa CTAHOBUTCSA BaXHbIM, €CNW B HOPMAaribHOM peXxume
paboTbl BpaLLEHNe poTopa NpoucxoauT BONN3KN UNW BbILLE €ro KPUTUYECKON CKOPOCTMU.

Mpumepbl KOHTPONSI AMHaMUYecKoro noseaeHus potopa B AMI npuseaeHbl B npunoxenuu C.

8.4 PacnonoxeHue NOAWMNNHUKOB U AATYMKOB NepemMeLleHUA

Ecnu poTtop BpalaeTcs Ha CKOPOCTU BbILLE KPUTUYECKOW UMM €CNK ynpasreHue no Moaam U3ruGHbIX
koneGaHui potopa senseTca obssarensHbiM Ans o6ecneyeHuss ctabunbHoi paboTbl CUCTEMbI «POTOP —
MOALUMNHMKNY, TO HEOOXOAMMO MPOBECTU aHanu3 mMoja M3rnbHbIx konebaHwit cBOGOAHOrO poTopa, YTOOLI
y6eanTbesl B TOM, YTO NOALUMMHUKUA U aTYMKKU NEPEMELLEHUS HE PACMONOMXEHbI B MyYHOCTU MObI.

8.5 YcTpaHeHune HeucnpaBHOCTEN

Paa ycnosuin paboTbl MalMHbl MOXET NPUBECTM K mosiBneHuio curdana MPEOYMNPEXXOEHUE (cwm.
pasgen 6). Npu ycTpaneHun sTux ycnosui nnaukauua NPEQYMNPEXXOEHWE pomkHa ucyesats.

Mpu ewe Bonee xeCTKMX ycrnoBusx paboTbl BOZMOXHO nosiBneHue curHana OCTAHOB (cMm. pasgen
6). OBbI4YHO NOSIBMEHME TAKMX YCNOBWUI BreYeT 3a co60M GbICTPbIA OCTAaHOB MalLUUHbI U NpeKpaLleHne nesu-
Tauumn potopa. 3aka3uuky U NoCTaBLUMKY CrielyeT NPOBECTU COBMECTHbIN aHanu3 JaHHbIX U NPUHATL peLue-
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HUE O HEOOXOAUMBIX KOPPEKTUPYIOWMX AENCTBUSX, B YMCNE KOTOPbLIX MOTYT ObITh: NpoBepka (PyHKLIMOHMPO-
BaHUS MaLLUMHbI, KOPPEKTUPOBKA AucHanaHca poTopa, NepeHacTpoika KOHTpONnepa CUCTEMbI YNpaBneHus U
T.n. Ecnu paboTta MaluHbl NoAAEP>XXUBAETCA UCTOMHUKOM GecnepeboitHOro nNUTaHus, To MOXeT notpebo-
BaTbCH NpOBEpKa ero 3apsiaa.

8.6 O6paboTtka curHana

8.6.1 O0owmMe nonoxeHus

B cucreme ynpaeneHusi Moxet ObiTb peanu3oBaHa 0aHa U3 ABYX BO3MOXHbIX (hOpM 006paboTku cur-
Hamna: aHanoroBas unu uucpoBas.

8.6.2 AHanoroBble MeToabl 0OPaGOTKK

B cnyuae npumeHeHuss aHanoroebix MeToaoB 06paboTkU COBEpLUAEMbIE MPU 3TOM Npeobpa3oBaHus
4acTo HasbIBaloT hunbTpaumen. Mpu 3Tom KoHTponnep GyaeT npeacraBnaTb cob60i HAbOp onepaLMOHHbIX
yeunutenen. [ing obecneyeHmss HeOBX0ANMbIX YaCTOTHbIX XapakTepUCTUK (PUNbTPOB UCNOMbL3YIOT COOTBET-
CTBYIOLLIME €MKOCTU W COMPOTUBIEHUS, KOTOPble TPeBYIOT 3aMeHbl, KaK TONbKO MOSIBNSAETCA HE0OX0AUMOCTb
B NepeHacTpoike cuctembl. [10STOMy perynupoBka aHanoroBoii CUCTEMbI yNpaBreHUsi 3aHMMAaET, Kak npa-
BMUNO, 4O0CTATO4YHO donbLuoe Bpewmsa.

8.6.3 LindpoBbie MeToabl 06PabOTKN

Ecnu ucnonb3ytot yndposbie MeToabl 06paboTku, TO XapakTepucTukm OUNbLTPOB MOTYT ObiTb Nerko
U3MEHeHbI NporpaMMHbiM cnocobom. Mockonbky obpaboTka curHana B cucteme ynpaenenust AMI TpeGyer
BbICOKOIN CKOPOCTU BbIYUCMEHUIA, ANA TAKUX BbIMUCNEHUI O0GLIMHO UCNONBb3YIOT LIMGPOBOM CUTHANBHbIW MPO-
Leccop. anMGHﬂeMaﬂ yacrora Bbl60pKVI curHana aosmkHa cooTBeTCTBOBaATb BO3MOXXHOCTAM CUrHalIbHOro
npoueccopa, a Takke YyCTPOWCTB aHanoro-umcdposoro u uudpo-aHanoroBoro npeobpasoBaHusi, CKOPOCTU
BpaLLeHusi potopa u T.4. YactoTy BbIGopku 10 KMy OGLIMHO CYUMTAIOT AOCTATOYHON ANSi NPAKTUYECKOrO Mpu-
MEHEHUs NoYTN BO BCEX cucTemMax ynpasnexnna AMI.

8.6.4 3apepxkka curHana

Mpu aHanorosom crnoco6e 06pabGoTku 3agepkka curHana KoHTPOnnepom OTCYTCTBYeT. B cnyvae uud-
poBoW 06paboTkn HeoBXO0AMMO NMPUHUMATL BO BHUMAHME 33AEpPXKKy CUrHamna npu aHanoro-uudpoBoM npe-
obBpasoBaHuu, 06paboTke curHana u 06paTHOM LMpo-aHanorosom nNpeobpazoBaHMm, KOTOPYIO MOXHO pac-
cmarpuBatb Kak AOMOSTHUTENbHbIA cABUI dpa3 B YAaCTOTHOM XapaKTepUCTUKe KOHTpornepa.

8.7 Cuctema KOHTPOJSIS COCTOAHUA

KoHTpone COCTOAHMA NPOBOAAT ANA NONYYEHUS1 AaHHBIX O TEXHUYECKOM COCTOSIHUM MALLUWHBLI BO Bpe-
MS €€ JONroBPeMEHHON paboTbl. YUCNO KOHTPONMUPYEMBIX NAPAMETPOB, a TaKkke BbIGOP CUCTEMBbI KOHTPONA
32BMCUT OT BUZA MALUMHbI U €€ KPUTUYECKUX INIEMEHTOB, 38 COCTOSIHUEM KOTOPbLIX creayeT HabmoaaTth.

CUCTEeMbl KOHTPOMS COCTOSIHUSI MOTYT ObITb peanu3oBaHbl B CTaLMOHAPHOM, NONYCTaLUMOHAPHOM BUAE
UM C NCNOMb30BAHUEM NEPEHOCHBIX COOPLLUKOB AAHHbIX.

Me>xxay 3aKa3yuMkom U MOCTABLUMKOM MArHUTHbLIX MOALUMNHUKOB AOIMKHO ObITb AOCTUIHYTO COrnalleHue
0 BbIGOpEe NpUMEHsieMoil cuctembl u3amepeHui. Mpu 3ToM pekomenayeTca obpaiwaTtbes K knaccucukauum
cUcTeM KOHTpons coctosHust no MCO 13373-1 (cMm. Take 10.3).

9 Crpaxyiowme noawmnHuKn

9.1 Tpe6oBaHus K CTPAXyHOLWMUM NOAWMUNHUKAM

MpaBunbHO CKOHCTPYMpPOBaHHast cucteMa «AMIM — poTopy AOM¥HA npeaycMmaTpuBaTb MNOBEPXHOCTH,
Ha KOTOpbIE OMyCKaeTCcsl poTop Mo AeWCTBMEM Kak paguanbHbiX, TaK U OCEBbiX Harpy3ok. CTpaxyloLume
NOALMMHUKK B cucteme «AMIT — poTop» A0SMKHbLI 06ecneYnBaTh BbINONHEHWE CrneayomX PyHKLMIMA:

a) noaaepXKy poTopa C COXpaHEHMEM €ro spalieHus 6e3 pucka NOBPEXAEHMS Camoro poTopa WUmnu
cratopa AMI npu OTKNIOYEHUN NUTaHUA KOHTponnepa AMIT;

b) HeponyuieHne nepeaaum ObICTPONEPEMEHHBLIX NOBLILIEHHLIX HArpy3oKk OT poropa k cratopy AMI
(4TO 0COBEHHO BaXKHO C YYETOM MEHbLUEN HeCcywen CNOCOBHOCTU MArHUTHBLIX NOALLMMNHUKOB MO CPaBHEHMUIO
C NOALUMNHUKAMYU KAYEHUS MU CKOMbXeHUSA). MNpumepom nosBneHns Takon ObiCTponepeMeHHOI Neperpysku
MOXeT ObITb NOMMNAX KOMMNPECCopa;

C) obecneyeHune 3afaHHOrO YMcro 6e30nacHbIX OCTaHOBOB POTOpPA, BPALLAIOLLErOCs HA MakCUMarnb-
HON CKOPOCTW UMM B YCMNOBUSIX HAUXYZLLUEN C TOYKM 3peHusa 6e30nacHOro OCTaHOBA Harpy3ku, Npu NOBPEX-
AEHUAX B CETU NUTAHWUSA UNKM B MalUMHe. YUCo Takux OCTaHOBOB AOMMKHO ObiThb COMMAcoBaHO MeXay no-
CTaBLMKOM M 3aKa34MKOM U 3aBUCUT OT YCNOBUI NPpUMEHEHUs cuctembl AMI.

9.2 KoHCTpyKuMsA CTpaxylommux noAWUNHUKOB

Crpaxylowme noALLMNHUKN NpefHasHa4YeHbl ANA 3aLWmMTbl CUCTEMBI OT OrPAHUYEHHOIO YMCra nageHun
poTopa, HO He Ans co3AaHusi YCMNOBMIA HenpepbIBHOW ONOpbl poTopa. MNpuMeHseMble cTpaxyiolme noaLmn-
HWUKW MOTYT ObITb CREAYIOLLIMX KOHCTPYKLIWIA:

a) oaHOpsAHbIE UNU ABYPSIAHbIE PaAuanbHbIE LAPUKOBbLIE NOALUMNHUKW AN paauansHON Harpy3ku;

b) ABypsiaHble cchepuyeckue LIAapUKOBLIE NOALLUMMHUKK ANS PaauanbHON U OCEBOI HArpy3oKk;
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C) cnaowHble BKAaAbIwy (C MacnsHON CMaskoW, CyXOil CMasKol, C YNPOYHEHHON wnu cneumasnbHo
06paboTaHHOl NOBEPXHOCTLIO);

d) nenecTtkoBble rasogMHamuyeckne NOALLNMHUKY;

€) MNOALWMMHUKA CKOMIbXEeHWs creumanbHoi opMbl (KOHUYECKNEe, CerMeHTHbIE);

f) rmbpugHbie NOALMMHUKNA.

Ecnu B KauyecTBe cTpaxylowero noAWMNHUKA UCMOMb3YIOT NOALIMIMTHUK KaYyeHWs, TO 06bIYHO BbliGUpatoT
BbICOKOCKOPOCTHOI 6eccenapaTopHblii NOAWMMHMK C KEpaMUYeCKUMK Luapukamu, ofHako B MeHee OTBeTCT-
BEHHbIX MallVHax BO3MOXHO MpUMeHeHne MoAWWMNHMUKOB € cenapaTopaMu 1 CTaslbHbIMU LIapyKamu.

Onopa cTpaxyloLmnx NOAWNNHUKOB MOXET ObITb XeCTKOM Wan MArkoidl. Bo MHOrom 3To onpegensertcs
AMHaMVKoin poTopa (paboToil Ha CKOPOCTAX BAN3KMX K KPUTUYECKAM WAN BbILE KPUTUYECKUX, YC/TOBUAMM
Harpy)xeHusi, 3HadyeHuamMun gucbanaHca, COOCHOCTbIO B COYSIEHEHUAX, UHTEHCUBHOCTLIO TOPMOXEHUS 1 Ap.).

LleHTpanibHas ocb poTopa MpU ero BpalleHWM B NOLUMMHMKE MOXEeT COoBepluaTb ABWKEHWUS pasHbIX
BWO0B, BKOYAIOLWMX B CebA:

- MasiTHUKOBble KonebaHus (korga AMHaMUYecKue Harpyskum MeHblle CTAaTUYECKWX), CM. PUCYHOK 7;

- XaoTU4yeckue nepemeLleHns (Korga guHamuyeckme Harpyskv 60siblle cTaTuyeckux), CM. PUCYHOK 8;

- MpeueccroHHoe BpalleHne (No Hamnpas/eHU0 WM NPOTUB HanpaB/ieHWs BpalleHWs poTopa), CM.
pucyHoK 9.

Ecnu cTpaxytolive NoALWNNHUKA NPUMEHSAIOT ANA NOoAAepXaHna poTopa npu ero TpaHCnopTUpoBKe, TO
KOHCTPYKLMA NOALUWMHUKOB [LO/DKHA NpefycmaTtpuBaTh Takytlo (yHKUMO. JpyrumMm nprMeHsieMbiM npu TpaHc-
NMOPTMPOBKE BapnaHTOM ABNSETCA dmMKcaums poTopa CTOMOPHbIM MeXaHU3MOM.

a- HanpaeneHue BpalleHnsA

MpumeyaHune - MPoAONKXUTENBHOCTb M3MepeHuii 0,2 c.

PucyHok 7 - Tpumep TpaekTopun ABWKEHMS KOHLA XOPOLLO YPaBHOBELLEHHOIO poTopa B NOALIMMHMKE
CKOMbXEHNA C XeCTKol onopoit
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MpumeyaHue - MpPoJOMHKATENBHOCTL M3MepPEHMiA 0,2 C.

PucyHok 8 - Tpumep TpaekTopun ABMXEHUS KOHLA HeypaBHOBELUEHHOrO poTopa B NOALWMMHUKE
CKOJIbXXEHNSA C XECTKOW 0Mnopoii

MpumeyaHue - MpoaoMUTENBHOCTL M3MepeHuii 0,2 C.

PucyHoK 9 - TMpumep TpaekTopun NPeL,ecCUOHHOro ABWKEHUSI Bana, 06yC/NOBEHHOTO noTepeit yacTu
Macchl poTopa

9.3 KOHTPO/Ib COCTOSAHUS CTpaxylLWmnX NoAWUNHUKOB
M3roToBuUTENb YCTaHaBNMBAET METOJ, OLEHKN CTEMeHU XXEeCTKOCTV BO3AENCTBUIA Ha CTpaxytlolmid nog
LUWNMHUK, KOTOPbIE MOTYT CYYUTLCA MPU ero NpUMeHeHWU. Takue OLEeHKW MO3BONAIOT ONpeaenuTb yxygaLle
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HUe Ka4yecTBa NOALLMMHUKA NPU €ro dKcnnyatauuu m NPOrHo3MpoBaTb OCTaTOYHbIN pecypc. MocneacTeus
KOHTAKTOB CTPaxyioLLEero NoALUMMHMKA C POTOPOM OLIEHUBAIOT MO XXECTKOCTU NMageHuin potopa U NpoaoIHku-
TENbHOCTN KOHTAKTOB.

9.4 MetoAbl UCNILITAHUNA

9.4.1 OOwme nonoxeHnsa

McnbiTanua crpaxylowmx nogwmnHUkos (CM. npunoxexnne D), B npouecce KOTOPbIX NPOUCXOAUT UX
KOHTAKT C POTOPOM, NMPOBOAAT N0 COrNAacoBaHUIO MEXAY U3roTOBMTENEM MarHUTHbIX NOALUMMHUKOB U KOHEY-
HbIM Nosfib3oBaTenemM 06opyAOBaHUS.

9.4.2 Be3onacHOCTb

[omkHbl 6bITe NPUHATBI MEPLI N0 06ecneyeHnio 6e30NacHOCTU NepcoHana, NPOBOASLLENO UCTILITAHUS.

9.4.3 BpeMeHHas auarpaMma

MapamMeTpbl UCMbITAHNIA A0SKHBLI ObITb ONpeAeneHbl NOCTABLUMKOM U 3aKa34YMKOM Takum 06pasom,
4yT0ObI OTpPaXaTb Haubomnee BEPOATHLIE YCNOBUA KOHTAKTA pOTOpa CO CTpaxyloWMMKU noglumnHukamu. [Ans
MalMH C NPUBOAOM OT ABUraTens BaXHOM XapaKkTepuCTUKOM ABRSETCA BPEMEHHas auarpaMma onyckaHus
poTopa Ha NOALUMMHUKN.

Ecnu Bo BpeMsa nageHus potopa Ha CTpaxyoLwmii NOALMNHUK TOK B 0OMOTKax gBuraTens npoaorpkaeT
Te4Yb, TO NOBbILIEHNE MArHUTHOM CUMbl, CBA3AHHOE C U3MEHEHNEM NOMNOXEHUA POTopa, MOXET NPUBECTU K
HenpeackazyemoMy noBeAEHUIO MOCNEAHEro.

9.4.4 U3mepeHusn

Bsuay nepexoaHoro xapakrepa npoueccoB, CBA3aHHbLIX C NaAeHUEM POTOPA HA CTpaxyiowwme noaLumn-
HUKK, 3anucb BUOpauum poTopa pekoMEHAYEeTCA BECTU B HENpPEepbIBHOM pexwume. Mpoueaypy nagexus po-
TOpa Ha MOALUMMHWUKM MOBTOPSIOT HECKONbKO pa3s, 4ToObl y6eauTbCs, YTO XapakTepuUCTUKU XECTKOCTU U
AeMnupoBaHNsa CUCTEMbI OCTaIOTCA HEU3MEHHbIMM M 06ecnevnBaloT NOBTOPAEMOCTL uamepeHun. [OuHa-
MUYECKUIN AnanasoH AaTyuKa nepeMeLLeHnii 40mkeH ObiTb 4OCTATOUHbIM A4NA NPOBEASHUA U3MEPEHUI BCe
TpaeKkTopuu ABWXEHUA LeHTpa Bana. Mpu 3ToM cneayeT NpuHMMaTh BO BHUMaHWe NoAaTnuBoCTbL cTaTopa u
poTopa, MOCKOMbKY NEepeMeLLeHMe Bana Npu NageHun poTopa MOXET 0ka3aTbCs BONbLUMM, YEM STOTO MOX-
HO 6bINO OXMAaTb, UCXOASA U3 TEOMETPUYECKMX PAa3MEPOB NOALLUMMHUKA.

9.4.5 OueHKa pe3ynbTaToB UCNbLITAHUN

Mocne 3aBepLUEHMS UCMBITAHWUI CTPaXYIOLMIA NOALUMNHUK Pa3tupaioT U OLEHMBAIOT COCTOSIHUE 3ne-
MEHTOB pOTOpa W MOALUMNHMKA. [POBEPAIOT USMEHEHNE OKPaCKW NOBEPXHOCTEN, HaNU4Yue NPU3HAKOB Ae-
cdopmaLum M U3Hoca B MECTe KOHTaKTa, a Takke BO3MOXHbI U3rub potopa U CTeneHb paspylueHusi noa-
LUUNHUKA.

OO0was nocneaoBaTenbHOCTb AECTBUI NPU OpraHu3auuyM U NpoBEeAEHUN UCTIbITAHUI Ha NageHue po-
TOpa Ha CTpaxyloLume NOALUMNHUKKN BbIFNSAUT cneayowmm o6pasom:

a) nnaHupoBaHWE UCNbITAHWUW, B X04€ KOTOPOro onpeaensior:

1) 4Mcno nageHuii poTopa Ha NOALLUMIMHUKM,

2) NPUMEHAEMYI0O U3MEPUTENBHYIO CUCTEMY,

3) xapakTepucTuKW, MPOBEPSAEMbIE NO 3aBEPLLEHUN UCTILITAHUN;

b) onpepeneHune Mep 3aLUTBLI OT BO3MOXKHbIX OMACHOCTEN, BKNIOYaN:

1) OTpbIB 1 pasneT BpaLLaoLWmMXCcs YacTen poTopa,

2) ObICTpbIi HAarpeB KOHTAKTUPYIOLLMX MOBEPXHOCTEN,

3) nosblweHne BuGpayum U Lyma,

4) yTeuyKy rasa unu XXuaKoCTu u3-3a NOBPEXIEHUS YNIOTHEHWUN;

C) BbIMOJSIHEHWE U3MEPEHUM, B NPOLECCE KOTOPbIX:

1) HabnwgaloT noBegeHne poTopa C NOMOLLbIO A4aTYUKOB NepeMELLEHUA CUCTEMBI ynpasrneHua AMM,

2) perucTpupyloT TPaeKkTopuUIO ABWKEHUS LEHTpa Bana poTopa,

3) KOHTPOMMPYIOT AONYCTUMOCTb NOSIOXKEHUSA POTOPA;

d) noaTBepAEHME BPEMEHHOW AuarpamMmbl ONYCKaHUs poTOpa Ha CTpaxyiowme NOALUMMHUKKU (no-
CNeacTBUS UCKYCCTBEHHOTO OTKIMIOYEHUA NUTAHMA MarHUTHOIO NOALUMNHKUKA), ANA Yero

1) npoBepsIOT NOCNEA0BATENBHOCTL COOLITUI, CBA3aHHbIX C NOBEAEHWEM MAarHMTHOrO MOALUMMHMKA U
CUCTEMbl YNMPaBMEHUA ABUraTeneM WM APyruMum MexaHu3Mamu 3NeKTPUYEeCKOro ynpasfeHusi, nocne or-
KMIOYEHUS NUTAHUS;

€) oLeHuBaHue pe3ynbTaToB UCMNLITAHUIA, B XOA4E KOTOPOro onpeaensior:

1) noBpexaeHusa cTpaxyiowmx NOALWNNHUKOB;

2) HanuMuMe HesannaHMpoBaHHbIX 06nacTeil KOHTAaKTa,

3) COCTOsIHME yNNOTHEHWUN,

4) ocnabneHusi B COEAMHEHUAX;

f) 3ameHa NOBPeXAEHHbIX YacTen u NOBTOPHAsA cOopka, BKnoYas:

1) 3ameHy NoBpeXAEHHbIX CTPaxXYIOLWMX NOALLUMMHUKOB,
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2) nporHosuMpoBaHue (Ha OCHOBE OLEHKW CTENEHU MOBPEXAEHUS CTPaxyloLmX MOALUMIMHUKOB) Yncna
HEKOHTPONMMPYEMbIX OCTAHOBOB POTOPa, NOCNE KOTOPOro CTpaxyloLme NOALUMIMHUKU AOIDKHbI OyayT ObiTb
3aMEHEHbI.

10 MpodmnakTuueckue padboTbl

10.1 OCwMe NONOXKEHUsA

Mo camMoMy NpUHLMNY CBOEro AEiCTBUA MarHUTHbIE NOALUMMHUKN TPEOYIOT NULLL HEBOMNbLLOIO TeXHU-
yeckoro oocnyxwmsaHua. B 60nbLUIMHCTBE NPUMEHEHUI UCMONHUTENbHOE YCTPOWCTBO MAarHUTHOrO NOALUMIM-
HUKA U AATUYUK nNepemeLleHusa, Haxoaswmeca B 3aKpbiTOM Kopnyce noagwunnHUKa, cneuuanbHOro TeXHn4ecko-
ro obCny>XMBaHus U NEPUOAUYECKON NPOBEPKM PaboTOCnocOBHOCTU He TpebytoT. OBbIMHO 3TU SNEMEHTDI
NOALLMNHUKOBOIO y351a KOHCTPYUPYIOT U3 TAaKOro pacdeTa, utobbl CPpoK UX CRYXObl, KakK y anekTpoasurarenem
unu redeparopos, npesbiian 30 net. OgHAKO TaKOW 3NEMEHT MArHMTHOTO MOALUMIHUKA, KaK KOHTpOsnep
HyXxgaeTcs B nepuoauyeckon nposepke (cM. 10.2) u moxeT notpebGosatb 3ameHsbl. Mpu HeobxoaumocTH
KOHTPOMMep, aHanorMyHo ApPYruM 3MeMEHTamM MarHUTHOrO MOALUMMHMKA, MOXET ObiTb CKOHCTPYMPOBaH U
M3rOTOBNEH TakuM 06pasom, UTOObI HE HYXAATbCA B TEXHUYECKOM OBCMY>XUBAHUM, HO OOBLIYHO 3TO COMPO-
BOXaEeTCH CyLECTBEHHbIM NOBbILIEHUEM €70 CTOUMOCTH.

[oCKOMbKY MarHUTHLIA MNOALUMMHUK B CBOEM COCTaBe UMEET CUCTEMY YNpaBrieHUsi, KOHTPOIep aTon
CUCTEMbI MOXET ObITh UCMONbL30BaH TaKke U B LIENSAX BbIABNEHUA HEMCMPABHOTO COCTOSIHUSI, @ TaKXXe ornpe-
AeneHus Buaa HemcnpasHocTU (cM. 10.3).

YCnoBus nNpUMEHEHUsI MarHUTHbIX NMOALIMMNHWUKOB MOTYT ObITb CaMbiMu pa3HoobpasHbiMu — OT Gnaro-
NPUSATHLIX C U3BECTHLIMMU HArpy3kamu A0 HeGnaronpuATHbIX (BO3AENCTBUE arpeccuBHbIX cpep, OonbLume
n/unu Henpeackasyemble Harpysku). Bcneacreme takoro pasHoobpasus B HaCTosLEM cTaHaapTe npueeje-
Hbl TONbKO O0LIME PEKOMEHAALMMU B OTHOLLIEHUN BbINOMHAEMbIX NpodhunakTuyeckux pabor. B nio6om cnyyae
nonb30BaTenNio HE0OXOAMMO CneaoBaTb UHCTPYKLUMAM, YCTaHOBMEHHbIM u3rotoButenem. MNpu dopmuposa-
HWM NPOrpaMM TEXHUYECKOrO OOCIY>KMBAHUA U ONpPEeaeneHnn OCHOBHbLIX 3TANOB 3TUX NPOrPamMm MOXHO BOC-
nonb3oBaTbCcA pekomeHgaumsamu MCO 17359. B 4aCTHOCTU, B HACTOSAILLEM CTaHAapTe Npu onpeaeneHum
obbema nporpaMM KOHTPOMSi COCTOSHUA U TEXHUYECKOro o6CnyXuBaHUA B Ka4yecTBe BAXHOTO wwara npeg-
naraeTcs NPOBOAWTL PACHET IKOHOMUYECKOro adphpekTa OT BHEAPEHUS Takux Mporpamm, a takke aHanus
HaZEXHOCTU N KPUTUYHOCTH 060PYA0BaAHUA.

10.2 Mepuognyeckue NpoBepPKU U TEXHUYECKOE OOCNyXuBaHue

MpoBepKy COCTOSAAHUSA MarHUTHbIX NOALUMIMHUKOB, COMPOBOMXAIOLLYIOCS OCTAHOBKON paboTbl MALLMHbI,
pekomeHayeTcs NpoBOAUTL C NEPUOANYHOCTBLIO pa3 B ABa-Tpu roga. OTKPbITbIE YACTU MAarHMTHOMO MOALLMN-
HWKa noABepraloT BU3yanbHOMY KOHTPOMO. B COOTBETCTBUM C MHCTPYKLIMEN U3rOTOBUTENS HEKOTOPLIE are-
MEHTbl KOHTponnepa (Hanpumep, BEHTUNSATOP, BO3AYLIHbIA (DUNLTP) NPYU NPOBEAEHUM NEePUOAUYECKON Npo-
BEPKU 3aMEHSIOT.

Opyrve aneMeHTbl KOHTPOISiepa MOryT NOTpeboBaThL 3aMeHbl B TeUeHWe CpoKa IKCMIyaTaLmum MarHuT-
HOro NoALUuMnHUuKa, 0C06eHHO ecnu NOALLUUMHUK SKCNNYaTUPYIKOT B CNOXKHbIX YCIOBUAX. K Takum anemeHTam
OTHOCAITCA KOHAEHCATOPbLl U APYr1ue dneMeHTbl CUCTEMbI NMUTAHUS, MNaTbhl YCUNUTENSA UKW UMNYNbLCHLIE pe-
rynsaropel. B cnyvae Tskenbix ycrnoBuidi aKkcnnyatauum B COOTBETCTBUM C MHCTPYKLMEN M3rOTOBUTENSI OHU
MOryT Tpe6GoBaTb 3aMeHbl KaXable NATb-4eCATb NeT.

Mepnoan4eckoMy KOHTPOMIO B 3aBUCMMOCTU OT OCOOEHHOCTEN NMPUMEHEHUA NOABEPralT TaKkKe CUr-
HanbHble kabenu.

Ecnu B kauecTBe pe3epBHbIX UCTOYHUKOB NUTAHUS UCTIONBL3YIOT BaTapeun (akKyMynaTopsbl), TO UX 3ame-
HAIOT KaXKable ABa roaa, €CMM WHOe He YCTAHOBMEHO B MHCTPYKLIMU U3FOTOBUTENS.

10.3 PekoMeHOALMU NO KOHTPOJSIHO COCTOAHUA

Bonpoc BbiGopa KOHTPONMPYeMbIX NapaMeTpoB ANA OLEHKM TEXHUYECKOrO COCTOSIHUSI MalUUH C yde-
TOM Takux ¢pakTopoB, KaKk METOAbl U CpeACTBa U3MEPEHWUN, NePUOAUYHOCTb KOHTPONS, YacToTa BbIGOPKH,
TOYKM M3MepeHuin paccmartpusaetcs B UCO 17359. Ecnu KOHTPONb OCYLLECTBASAIOT NO napaMeTrpam Bubpa-
LMK, TO B OTHOLLEHWN PEKOMEHZAaLMIA MO NPOBEAEHWUIO U3MEPEHMUI BMBpaLMK, NPUMEHSEMbIX TUMOB LaTuyu-
KOB, TOYEK WX YCTAHOBKM W HabnogeHus AMHAMUKM U3MEHEHMWI KOHTPONMpyemblX napamMeTpoB PyKOBO-
acreytorcss UCO 13373-1. Ana MawuH ¢ MarHUTHbIMK OropaMu PyHKLMKU onpeaeneHns NonoxeHus potopa
B Ka)kabll MOMEHT BPEMEHU, UBMEPEHNS TOKA B YNPaBAIOLENR KaTyLUKE U CKOPOCTH BpaLLEHUs1 poTopa BCe-
roa o6beanHSAIoT B €AUHYI0 cucTemy. YacTo ata cuctema yaoBneTBOpseT BceM TpeboBaHNsAM K UaMepeHu-
AM BuGpauuM gaHHON MawmHbl. OaHako Ans APYrMX MalMH MOryT noTpeboBaThcs AONOMHUTENbHbIE Cpea-
CTBa U3MEPEHWUN, TaKMe Kak yCTaHaBNMBAEMbl€ HA HEBPALLAIOLLUXCA YacTsAX akcenepoMeTpbl Unn AaTyuku
ckopocTtu. B atoMm cnyyae pekomeHayetca pykosoactsoBatbcsi MCO 13373-1. [ing malMH € MarHUTHLIMU
onopamMu 4acTo KOHTPOMMPYEMbIM NMapamMeTPOM AABNAETCA HU3KOYACTOTHOE UBMEHEHME TEMNEPATYPSI.

Bo3MOXXHOCTU BCTPOEHHOW cuctemMbl KOHTpons AMI, paccMoTpeHHble B pasaenax 6 u 8, cnocobHbl
YAOBMNETBOPUTL MOJTHOCTLIO UMM YaCTUYHO TpeboBaHMs MO BUGPALMOHHOMY KOHTPOO COCTOSIHUSA MalLMHbI.
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MepemeLueHnsa poTopa, TOK B yNPaBnsoOLWMX NOALUMITHUKAX M TEMMEpaTypa B KPUTUYHbLIX TOYKAaX M3MEPSIOT-
€Sl C MOMOLLLIO 9TON CUCTEMbI HEMPEPLIBHO B pearnibHOM maclutabe BpemeHu. KoHTponnep aBToMaTuyecku
BbIAABMAET aHOMarnbHblEe YCNOBMA paboTbl MalUMHbI U B Criydyae OOHApYXEHUsI Takux yCrnoBuii cooOLlaeT o
BO3HUKLLEH HeucnpaBHOCTM. OAHAKO KPOME 3TOro Ans BbiABNeHus npobnem B paboTe MalumMHbl C MarHuT-
HbIMK OMOPaMU UMK CAMOTO MarHUTHOTO NOALUMMHUKA CNeAYeT Takke PErynspHO HabnaaTb TPEHA KOHTPO-
nMpyembIX NapameTpoB U COMOCTABMATb NOJNYYEHHbIE AAHHbIE C UHCTPYKLUMEN U3roToBUTENs. MpaHuubl 30H
COCTOAHUS BMOpauun potopa u TpeboBaHnsi N0 HABMIOAEHNIO ANHAMUKN M3MEHEHMUS KOHTPONMPYEMbIX BUO-
pauUMOHHbIX NapamMeTpoB ycTaHoBneHbl B MCO 14839-2:2004 (nyHkT 4.3).
3anucu xypHana cobblTun, BKovas conposoxaawowmecs curdanom NPEOYMNMPEXOEHUE, aomkHbl
ObITb MPEAMETOM PErynspHOro aHanu3a. Takow aHanu3 no3BONsieT BbISIBUTb BO3MOXHbIE NpobnemMbl B pa-
60T€e KOHKPETHOW MaLUWHbI.
10.4 XXypHan KOHTpOnA
B xoae nepuoanyeckoro KOHTpons oueHuBaroT paboyee coctosHue cuctembl AMI, ee LenocTb, a
TaKKe aHanNM3upPyT UCTOPUID COBLITUI. OOBEKTLI U KPUTEPUU KOHTPONS nepeyuncneHsl B Tabnuue 10 (cm.
TaKke npunoxexue B).

Tabnuuya 10 — O6beKTbl U KPUTEPUU NEPUOJUHECKOTO KOHTPONSA

KOBOW Onopsl

[MoCTOpPOHHMIA 3anax

LLlym

Kopposus, pxaB4mHa

Cucrema ObwbekT KpuTepuit
3nemeHTbI Kabenu n coeamHexus OTCyTCTBME NOBPEXAEHMI U ocnabneHumn
noALUNMHU- YTeuku (rasa, >XuaKocTu) OtcyTtcTBMe (hakTOpPOB U CBA3AHHBLIX C

HUMW NOBPEXAEHUNA

HanmeeHMe LUWHbI NUTaHUA

Temnepatypa wkad)a ynpasneHus

TemnepaTypa nofLunnHmKa

YcTpovictea BosayLwHble punbTpsl B COOTBETCTBUU C yKa3aHUAMM U3TOTOBU-
CUCTeMbl BeHTUNATOpbI OXnaxkgeHus Tens.
ynpaeneHus | Batapesi 4acoB pearnbHOI0 BPEMEHU BosayLuHble hunbTpel 0OBIMHO 3aMEHSIOT
Pe3epBHbI UCTOYHUK MUTAHUS Kaxable 6 mecaues, Apyrue anemeHTbl —
Kakable ABa-Tpu roaa.
KoHeHcaTopbl LUMHbI NUTAHUSE B COOTBETCTBUM C yKa3aHWUsSIMU U3FOTOBU-
Cucrema nutaHus Tens.
Mnata ycunurens MOLHOCTU 3ameHa Kaxgble NATb-4ecATb neT (ans
OTBETCTBEHHbIX MaLLUWH)
dakTopbl BHELWHEW cpeabl (TeMmnepaTtypa, | BusyanbHbli KOHTPOSNb OTCTYMNMEHUMA OT
BIAXKHOCTb, Mblflb U T.4.) YCINOBUIA, YKa3aHHbIX M3rOTOBUTENEM
KOoHTpOnb MonoxeHune n Bubpauns sana HabniogeHue TpeHga u ConocTaBneHne ¢
COCTOSIHUSA Tok B KaTyLuKke (Harpyska nofLUnMnHuKa) YKa3aHUsIMU U3rOTOBUTENS

YKypHan coBbiTun

AHanua xypHana coObITUin ANsi BbisiBre-
HUS BO3MOXHbIX Npo6nem
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MpunoxeHue A
(cnpaBo4HOe)

OnpepaeneHne pasMepoB MarHUTHbIX NOALWUMNHUKOB

A.1 O61Ke nornoxeHns

MpnbnuanTtenbHble pasMepbl MAarHUTHBIX MNOALUMIMTHMKOB MOXHO OLlEHUTb Ha OCHOBE UX PACYETHOW He-
cyllen cnocobHoctu. MHdopmauusi o pasMmepax MOALUMMHWUKOB MOXET ObiTb MCMONb30BaHa Ha cTaauu
npeaBapuTenbHOro NPOEKTUPOBAHUA MALLUWMH C MArHUTHbIMKU ONOpamu.

A.2 PaguanbHble MarHuTHbI€ NOALWMUIMHUKHN

Tunu4YHblE pasMepbl paananbHbiX MarHUTHbIX NOALUMMHUKOB NpuUBEeAEHbl B Tabnuue A.1. Makcumans-

HYIO HECYLLYIO CMOCOBHOCTb MArHUTHOMO NOALUMIHUKE [, MOXHO OLeHUTb No popmyne

F

m

o = FoLB3, A1)

roe L — MHAYKTMBHOCTL KaTYLUKW YNPaBneHus:;

Bg — nnoTHOCTb MarHUTHOrO NMOTOKA HACbILUEHWs! B MarHUTHOM MaTtepuane (0Bbl4HO 3HaueHue 3ToM
BENMYNHbI HAXoaMTCAa B AnanasoHe ot 1,3 go 1,5 Tn);

Iy — macwTabHbli koaphULMEHT.

Yem BbILLIE HACbILLEHWE B MaTepuane, Tem Oonee aetanbHbii aHanu3 TpebyeTca. B tabnuue A.1 NIo

0603Ha4YaeT YMCro MOMIOCOB CTAaToOpa NOALUMMHUKA.
A.3 YnopHble MarHuTHble NOALWUMHUKN
TunuyHble pa3mepbl YNOPHbIX MAarHUTHbIX NOALUMIMHUKOB NpuBeAeHbl B Tabnuue A.2 Ans 3HaveHus

MAOTHOCTM MarHUTHOrO MOTOKa B BO3AYLUHOM 3a30pe noaLumnHuka, pasHoro 1,0 Tn. ' o6osHayaeT Hecy-
LYo CnOCOBHOCTb NOALUMMHUKA.

Tabnuua A.1 — Tunu4dHble pasmepbl paguanbHblX MAarHUTHLIX NOALUMIMTHUKOB

D¢, mm d,, mm d;, mm Op , MM Ly L, N s Fy, Np
MM MuH” H/MM TR
85 30 18 0,2 10,0 120000 29 8
98 40 24 0,3 11,0 90000 3,9 8
107 50 30 0,3 11,0 72000 4,9 8
116 60 36 0,3 12,0 60000 59 8
126 70 43 0,4 14,0 51000 6,9 8
138 80 49 0,4 16,0 45000 7,8 8
151 90 55 0,5 19,0 40000 8,8 8
164 100 74 0,6 21,0 36000 9,8 16
177 110 81 0,6 23,0 33000 10,8 16
191 120 89 0,8 255 30000 11,8 16
239 150 111 0,8 31,5 24000 14,7 16
318 200 148 0,9 42,0 18000 19,6 16
398 250 185 1,0 52,5 14400 245 16
478 300 221 1,2 63,0 12000 29,4 16
MpumevaHune — OBo03HaYEeHNUs pasMepPOB — B COOTBETCTBUU C pUCYHKOM A.1.
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MpumeyaHue - 3HavyeHns pasmepos npvBedeHbl B Tabnuue Al

FOCT P NCO 14839-4—2014

PucyHok A.1- lMonepeyHoe cevyeHve paguanbHoOro MarHUTHOrO NOALUIMMHUKA

Ta6nuua A.2 - TUNUUYHbIE pa3Mepbl YMOPHbIX MarHUTHbIX NOALUMNHUKOB

Dg, mm

46

60

85
150
200
300
400
500
600

D\, »m

24
31
44
78
106
156
208
260
310

da, mm

0,3
0,3
0,3
0.4
0,4
0,5
0,6
0,6
0,8

B, mv

17,0
21,0
25,0
50,0
62,0
65,0
69,0
82,0
94,0

Anin mvm

4,0

50

7,0
20,0
27,0
35,0
30,0
35,0
40,0

m¢nmx’
MUH'L
115000
89000
61000
33000
24000
16000
12000
9500
7500

MpumeyaHune - OBO3HAYEHNS1 PA3MEPOB - B COOTBETCTBUM C PUCYHKOM A.2.

F  n

50
200
500
4000
8400
15700
24300
38400
56000

WWWwWwwWwMNhNDDNDN
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3«

MpumeyaHne - 3HayeHUss pasmepoB NpuBedeHbl B Tabnvue A.2.

PucyHok A.2 - ®opma ynopHOro MarHMTHOro MoALWUNHUKa
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Mpunoxenue B
(cnpaBoyHoe)

FOCT P UCO 14839-4—2014

Mpumep popMbl NPOBEPOK MPOEKTHLIX XapaKTePUCTUK

MawmnHa

1 | Tun

2 | 3akasuumk

3 | KoHeuHbli nonb3osarenb

4 | Hosasi/MoaepHum3mpoBaHHas

Ob6Lme xapakTepucTukn

5 | AnanazoH paboymx ckopocTeii MUK

6 | HomuHanbHasa ckopocTb MUH

7 | Cropocts OCTAHOBA MUK

8 | OpueHTaums (ropusoHTanbHas/BepTukanbHas/niobas)

9 | MOWHOCTb HA HOMWUHAMNBLHON CKOPOCTH kBT

10 | Macca poTopa Kr

11 | Anuua poTopa MM

12 | Knacc kayectBa 6anaHcupoBku G

13 | TexHonoruyeckas >wakoctb

Cpepa paboTbl MaWnHbI

14 | BHyTpeHHsiA cpeaa (BO3Ayx/BaKyyM KUAKOCTb) °C; KMa
[pyroe (cocTaB/kOppO3MINHOCTb/BRNAXHOCTL/AP.)

XnapareHt (Boga/Bo3ayx/apyron/oTCyTCTByeT)

15 | BHewHss cpeaa (BO3ayx/BakyyMHKUAKOCTb) °C; kMa
Apyroe (cocTas/KOPPO3MNHOCTL/BIAXHOCTL/AP.)

XnapareHt (Boga/Bo3ayx/apyron/oTcyTcTByeT)

16 | Cpena B wkacdpe ynpaeneHus °C; kMa
PaccTosiHue A0 MaLuMHbl M
VICTOYHUKM PE3EPBHOTO NUTaHUA
Bpems paboTbl OT MCTOYHUKOB PE3EPBHOIO NUTAHUS MWH

Harpyska
17 | Yeprex
18 | Cratuyeckas Harpy3ka (paguanbHas) H; MM (MEcTo BAOSIb OCU
Bana)
19 | Cratnyeckasn Harpy3ka (oceBas) H; MM (MECTO BAONb OCU
Bana)
20 | AuHamuyeckas Harpyska (paguanbHas) H; MM (MEcTO BAOJSIb OCU
Bana)
YacroTa My
21 | OuHamuyeckas Harpyska (ocesas) H; MM (MECcTO BAOJSIb OCU
Bana)
YacroTa My
22 | 3anac no AguHamu4eCcKown Harpyske (paguansHomn) H
23 | 3anac no guHaMM4ecKkon Harpy3ke (0OCEBOW) H
CTpaxyrowmi NoAWUNHUK

24 | Mocraswmk/3akasymnk

25 | Tun (NOALUMNHUK KAYEHUS/QPYTOW)

26 | Onopa nogwmnHuka (ynpyrasa/kecrkas)

[aTyuk CKOpPoCTH
27 | Mocraswmk/3akasymnk
28 | Tun (gatymk Xonna/onTu4ecknin JaTvumk/apyron)
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Mpunoxexue C
(cnpaBo4HoOe)

Mpumepbl NPNEMOYHbIX UCMLITaHNUIA

C.1 Mpumep 1 (MCNbITAaHUA NO OLEHKe 3anaca yCTOMYNBOCTH)

Mpumep ucnbiTaHWin NO OLeHKe 3anaca ycronumeoctu potopa B AMIM npuseaeH B UCO 18439-3 (npwm-
noxexue C).

C.2 Mpumep 2 (McnbiTaHUA HA BUOPALUIO)

Mpumep ucnbitaduii potopa AMIM Ha Bubpauuto npuseaeH B UCO 18439-2 (npunoxxeHune A).
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Mpunoxexune D
(cnpaBo4HoOe)

Mpumep ncnbiTaHUM Ha NageHue poTopa

MockonbKy B GOMbLUMHCTBE CBOEM 3aBOACKWE UCTbITAHWUSA NPOBOAST AN HEHArPY>KEHHOro poTopa, 3Ha-
YeHUe MOMEHTA TOPMOXKEHUST POTOPA B TaKUX UCTLITAHWAX 3HAYUTENBHO MEHbLLE HabnoaaeMoro B yCnoBUsaxX
NPUMEHEHNA MaLunHbl. Mo3ToMy 3ameaneHune spawleHuns potopa no curHany OCTAHOB BO BpeMs UCMbITaHNIA
TaKke NPOMCXOANT 3HAYUTENbHO MeaneHHee. Kak cneacTeue, BblAeNeHWe Tenna B CTPaxylowmx noALWLUMHK-
Kax MPEeBbILLAET TO, YTO MOXHO OXUAATb B YCNOBUSAX NPUMEHeHUsl. UToObl POCT TeMnepaTypbl CTPaxyoLLmMx
MOALLUMMHUKOB BO BPEMS UCMbITAHUA U BO BPEMS NPUMEHEHUS Obin NpUbNU3NTENbHO OAMHAKOB, Lienecoobpas-
HO BbIOEr poTopa Npu UCNLITAHUSIX OCYLLECTBNAATL B YCIOBUAX YHACTUYHOIO COXPaHeHUsi nesutaumun. Ha pucyH-
ke D.1 npuBeaeH NpuUMEpP KackagHOro CrekTpa, NokasblBalLLEro 3aB1MCUMOCTb MEePEMELLEHUS Bana Zz , MKM,
ot yactoTel f, Iy, u Bpemenu £ , ¢, ¢ Hauana BoiGera, u TpaekTopui (OpGUT) ABWKEHUSI LIEHTPA Bana npu

Bbibere poTopa ¢ npekpaLleHnemM neBUTaLUmmn n ¢ ee nocneayLmuM BOCCTAHOBNEHUEM.

Kak BuaHoO n3 BepxHei yactu pucyHka D.1, Ha koTopoi nsobpaxkeH KackaaHblii CNeKTp, TOPMOXEHNE
poTopa Ha4anocs co ckopoctu 11445 MWUH' G OHOBPEMEHHbIM NPeKpaLLEHNEM YCIIOBUIt neBuTaLmn. Cryc-
T51 9 ¢ neBuTauus 6bina BOCCTAHOBIEHA U NOAAEPKMBANACh A0 AOCTUXEHUSI CKOPOCTH BpaLueHusa 3340 MUH
! MoTom yCNoBus NesuTauun BHOBb OTCYTCTBOBANWU A0 MOMHOW OCTAHOBKM poTopa. VMIHTepBan BpemMeHu, Ha
KOTOPOM YCnoBMS neBuTauun Oblnim BOCCTAHOBAEHDI, Obin onpegeneH Takmum obpasom, YToObl cornacoeartb
MaKCMMAarnbHYIO Temnepartypy CTpaxyloLmx MOALWMUMNHUKOB C HABGMOAAeMOl B YCINOBUAX TOPMOXEHUSA NPU
HOPMarnbHOM MPUMEHEHUN MaLLWHbI.

OpbuTbl ABMXEHUA poTopa (HMXKHASA YacTb pucyHka D.1) nokasbiBaOT M3MEpPEHHbIE 4aTYMKOM CKOPO-
CTU NepeMeLleHns poTopa B pagvanbHOM HanpasneHuu. Homepa opbut COOTBETCTBYIOT TPEM YKa3aHHbIM
Ha PUCYHKE MUHUAM KacKaZHOro crekTpa (TPeM CKOPOCTAM BpaLLeHusa poTopa). Paguyc Bo3ayLUHOro 3asopa
B MarHuTHOM nogwmnHuke — 500 MkM, B cTpaxyiowwem nogumnnHuke — 220 mkm. MNepemeleHna potopa 3a
npeaensl 220 MKM OOBACHAIOTCS TEM, YTO CTPaxyloLuii NOALUMNHUK YCTAHOBIEH HA roppUpPOBaHHON Mpy-
XKUHE, A0NyCKaloLLen nepeMeLLeHns caMmoro nogumnuaumka B npegenax 300 Mkm.
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1 2 3

a- VHTepBan BpeMeHn c paspelueHnem 90 nuHuin Ha 24 c; b —uHTepBan BpemeHn 9 ¢
PucyHok D.1 - Pe3ynbTaTbl UCMbITaHWH Ha NageHne poTtopa
PesynbTatbl ucnbiTaHuii ¢ obecneyeHnem cTabuibHOW paboTbl poTopa MpU MpekpaweHuM u Bo306-
HOBJIEHUW YC/TOBUIA NeBuTaLMM MOATBEPXAAT (DYHKLUMOHAbHbIE BO3MOXHOCTY CTpaxyloLwWwmx nNoAWNNHUKOB

nynpaenaemMocTb MarHUTHbIM NOALUNMHUKOM B XECTKUX HadYasibHbIX YCNOBUAX TOPMOXEHUA.
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Mpunoxenue E
(cnpaBouHoOe)

Mpumep akcnnyarauMoOHHbIX orpaHnyeHmnn AMI

Tok B katywku AMI nocTynaeT ¢ ycunutenst MOLLHOCTU B COOTBETCTBUM C KOMaHAOM ynpaBneHuns. Kak
npasuno, B cucremax ynpasnedns AMIM NpUMEHSIIOT yCUNUTENU MOLLHOCTM KOMMYTMPYIOLLEro TUna ¢ Lwn-
POTHO-UMNYNLCHON MoaynAuuen. OLUEHKY TOKa U Hanps>KeHUA B YNPaBnSoWMX KaTyLIKaX BbINOMHAT B CO-
otBeTcTBUKN ¢ UCO 18439-2 (npunoxenna A — C). [lononHUTENbHbIA NpUMEpP paccmaTpuBaeTCs B HacTos-
LLeM NPUNOXKEHUU.

Cxema ynpasneHus ¢ KOMMYTUPYIOLMM YCUNUTENEM MOLLHOCTM MoKasaHa Ha pucyHke E.1. B ycunu-
Tene MOLLHOCTM KOMaHAbl ynpaeneHus npeobpa3yioTcs B UMNYMbCbl PA3HON ANUTENbLHOCTH, yNpasnsiowme
KOMMYTUPYIOWMUM KMIOYOM ycunutensa. CurHan LMpOTHO-UMMYSIbCHOW MOAYNAUMKM COCTOMT M3 UMNYNbCOB
OAVHAKOBOW BbLICOTbI MONOXMUTENBHON U OTPULIATENBHON NONAPHOCTU (OTHOLLEHUE NPOAOIDKUTENbLHOCTU UM-
nynbca NONOXMTENbHON NONAPHOCTU K Nepuoay MeXxay ABYMSI UMNyNbCaMu NOMOXMTESNbHOW NONAPHOCTU
Ha3bIBAKOT KOIPUUMEHTOM 3anonHeHus). MMNynbCy NOMOXUTENbHOW MOMSAPHOCTU COOTBETCTBYET yBENU-
YeHue Cusbl TOKA B YNPaBNSIOWEN KaTyLUKe, 8 UMMYNbCY OTPULIATENBHOW NONAPHOCTU — YMeHbLueHue. Ha
pucyHke E.2 nokasaHbl CMrHam HanpsbKeHus1 C LUMPOTHO-UMNYIILCHOW MOAYyNAUMEeW, NMoAaHHbIW Ha ynpas-
NAOWYIO KaTYLWKY, U COOTBETCTBYIOLUMIA 3TOMY CUrHany TOK B kaTyLuke. [ockonbKy Ha yactoTe KOMMyTauuu
COMNpPOTUBAMEHNE KATYLLKU UMEET NPEUMYLLECTBEHHO MHAYKTUBHbLIA Xapakrep, NPpUNoXeHue K KaTyLlke KOM-
MYTUPYEMOrO Hanps>KEHUS Bbi3bIBAET MOSIBNEHWE B HEW TPEeyromnbHbIX UMMYyNbCOB ToKa. KpyTusHa pocta
(cnaga) cunbl ToKa onpeaensAeTcda aMmnUMTyA0i HanpPsHXKEHUA U UHAYKTMBHOCTLIO KaTywku. Ha pucyHke E.3
MOKa3aHo, Kak M3MEHHAETCH TOK C U3MEHEHUEM koapduumenTa 3anonHeHus. Ecnu koadduuueHT 3anonxe-
HUA paBeH 50 % (Takoi curHan HasbiBalOT MeaHApPOM), TO cpeaHuii (Ha nepuoae Mexay ABYMSA O4HOMONAp-
HbIMW MUMMYNbCaMn) TOK B KaTyLLUKE OCTAeTcs NOCTOSAHHbIM. [pU yMeHbLueHnn Ko3duumeHTa 3anonHeHus
CpegHMn TOK B KaTylike yMmeHbliaetcA. Ha pucyHke E.4 nokasaH curHan ynpasfieHUA C LUMPOTHO-
UMNYNbLCHON MOAYNALUMEN, KakK ecriu Obl OH Obin M306paXkeH Ha akpaHe ¢ byHKUUEN 3anOMUHAHUSA, NO3BO-
nswoLwen HabnogaTb 3a U3MEHEHUEM KOI(MULMEHTa 3anonHeHuss co BpemeHem. Korga usobpaxeHue Ha
3aMOMUHAIOLLEM 9KPAHE NOMHOCTBIO «3aMa3aHO» HaNOXXeHHbIMU APYr HA Apyra UMNYNbLCaMu, 3TO 03HAYaeT,
4YTO KOIPDULMEHT 3anONHEHUA U3MEHANCA B NONHOM ananasoHe ot 0 % ao 100 % (Ha pucyHke E.4 nokasa-
HO M3MEeHeHue KoadhpuumeHTa 3anonHeHus B npegenax 70 % nonHoro gnanasoHa). MNpu koadduuyneHTte
3anonHeHusa 100 % unun 0 % CKOPOCTb USMEHEHUA CPpeAHEN CUMbl TOKa B KaTyLUKe MakCuManbHa, u ei cooT-
BETCTBYET MaKCMManbHO JONyCTUMas AMHaMMYECKas Harpyska Ha nogwunHuk. [pu BbIxoAe Harpysku 3a
YCTaAHOBIEHHOE OrpaHuYEHne U3MEHEHUA TOKa B KaTyLuke He ByayT ycneBaTb pearupoBatb Ha MU3MEHEHUS B
CUrHamne ynpasrfieHUs, YTO MOXET NPUBECTM K HECTaBUNbLHOCTU ynpaBneHus nosegeHmem potopa 8 AMM.

[OnonHWTENbHBIM OrpaHUYEHNEM ABMAETCA MaKCMMarbHbIA TOK HA BbIXOAE YCUMUTENS MOLLHOCTH.
Kak nokasaHo Ha pucyHke E.5, B cniy4yae nNpumnoXXeHus K poTopy Ype3mepHOW Harpysku, npu KOTOPOR Tpe-
GyeMblil TOK YCUNUTENSA MOLLHOCTW MPEBbILIAET MakCUMarnbHO BO3MOXHBIW, B CUrHane Toka KaTyLUKU nosiB-
NAOTCA y4aCTKN HACBILEHUSA. 3TO 03HAYaEeT, YTO MAarHUTHbINA MOALUMNHUK HE MOXET MOAAepXUBaTb TEKy-
LLYIO Harpy3ky u poTop MOXET BONTU B KOHTAKT CO CTPaXyHOLLMM MOALLUMMIHUKOM.
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2

- LUMHA NOCTOSIHHOIO TOKa MOJIOXUTENbHOW NONIAPHOCTH; 2 - LIMHA NOCTOSAHHOIO TOKa OTpVILI.aTeI'IbHOI‘/'I no-

NAPHOCTK; 3 - 3ajallmini curHan; 4 - curHan nonoxeHus potopa B AMII; 5 - nornyeckoe ycTpoicTso
ynpasneHus; 6 - gpaliBep 3aTBOpa; 7 - CUrHas JaTyuMka nepemelleHus; 8 - HanpshkeHne Ha kaTyLuke
ynpasneHus; 9 - aniekTpoMarHut; S1, S2 - KOMMYTUPYIOLLNE KUK

PucyHok E.1 - Cxema ynpasfieHUss C KOMMYTUPYIOLUM YCUNIUTENIEM MOLLHOCTH
T

-TOK; t - BpemMA; v - HanpsXeHue; rdc - aMmnnTyga CurHasnia Hanps>xeHuma; T - nepuon curHana; To

-0NNTENIbHOCTb UMNYsbCa (MOMOXUTENbHOWM MONSPHOCTH); L - WHAYKTUBHOCTb

PucyHok E.2 - CurHan HanpsbkKeHUs ¢ LUMPOTHO-UMMNYIbCHOW MoAy siLvell v TOK B KaTyLUKe YnpaBfeHnst
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/ - TOK; Y - curHan ynpaefeHusi C WWPOTHO-UMMNY/IbCHOV MOAyNsiuMeid; / - Bpems; a - MUHUMasibHoe

3HayeHne koathchmumeHTa 3anonHeHus; b - koadduumeHT 3anonHeHns 50 %; ¢ - MakcumanbHOe 3HayeHue
KoadhduumeHTa 3anonHeHns; d - koadumumneHT 3anonHeHns 50 %

PucyHok E.3 - 3aBnMcMMOCTb TOka OT KO3dhhuruymeHTa 3anonHeHus
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PucyHok E.4 - CurHan ynpaBneHusi ¢ LUMPOTHO-MMMYNbCHON MoAynsumell Ha aKkpaHe 3arnoMMHaloLLero
ocumnnorpaga
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| - TOK; t- Bpewms

PucyHok E.5 - OrpaHuyeHunst Toka BCAeACTBUE Neperpy3km MarHMTHOro NoALunnHuKa
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Mpunoxexnue F
(cnpaBo4Hoe)

YnpaBneHue guc6anaHcom

F.1 CTpaTerum ynpaBneHusa auc6anaHcom potopa B AMIN

BaxHon oTnUuUTENBHOW 0COBEHHOCTBIO MAarHUTHBLIX noAWWNHUKOB ABNAETCA NPUHUUNUanbHaa BO3-
MOXXHOCTb aKTUBHOTO NoaaBneHusi BUbpauun potTopa, Bbi3blBaemoli ero AucbanaHcomM, OTCyTCTBYIOLWAS NpU
ncnonb3osaHMM NOALWMNHUKOB Ka4Y€HUA UNu CKONbXEHUA. 3T1a BO3MOXHOCTb Ha npakTtuke peanusyetcd B
O[IHOM U3 TPEX BapUaHTOB:

a) No3BOMATHL POTOPY BPaLaTbCA BOKPYr COOCTBEHHOW OCU MHEPLMM B Npeaenax, OrpaHnYeHHbIX 3a-
30pOM pOTOpa B NMOALLMMHUKE;

b) komneHcHpoBaTb HEypaBHOBELUEHHbIE CUSlbl, AENCTBYIOWMUE HA POTOP Ha YacToTe ero BpaLleHus,
C COOTBETCTBYIOLLUM CHMXKEHMEM BUOpauun potopa B TOUKAX U3MEPEHNIA;

C) MCnonb30oBaTb AOMOMHUTENBHOE AeMNUPOBAHUE HA YACTOTE BpaLLEeHUs poTopa Npu ee NpoxXod-
ZEHUN Yepes KPUTUYECKYIO YacTOTY BPaLLEHUS.

MepeuncneHHble cTpaternu ynpasneHus aucbanaHcom npusegeHsl B Tabrmue F.1 ¢ ykasaHuem ux
Hanbonee BaXHbIX TEXHUHECKNX OCOBEHHOCTEN U NPEUMYLLIECTB.

Tabnuua F.1 — Crtpareruu ynpaesnenus gaucéanancom AMM

CtpaTerus HaumeHoBaHWe MeToAa
no NCO 14839-1

CsolicTBa MeToAa

MoaasneHue peak-
LMK1 noAaLLMnHUKA
Ha YacToTe BpaLe-
HUs poTopa

YnpasneHue ¢ no-
nasneHuem aucba-
naHca

— OrpaHW4MBaeT peakumio NOALUMMHMKA Ha YacToTe Bpa-
LeHuUs;

— ymeHbLuaeT Bubpauuio kopnyca NOALLUMMNHUKA;

— CHWXAET LWyM, u3nyyaembiii MaLLMHOMN;

— CHWKaeT PUCK HACLILLIEHNA YCUIUTENSI MOLLHOCTH;

— CHWkaeT noTpebneHne aNeKTPoOdHEPTUM NOALLMMHUKOM;
— He TpebyeT 6onbluMX 3aTpaT Ha BHEAPEHUE;

— HENPUMEHUM NPU HEOOXOAUMOCTU NPOXOXKAEHUS POTO-
POM KPUTUYECKUX CKOPOCTEN M3rMBHBbIX KonebaHui

Monasnenne G- | YnpaBnexue ¢ | — ymeHbLIaeT BUOPALMIO POTOPA 3a CHET FEHEPUPOBaHMS
pauuu potopa, KOMMeHcaumen KOMNEHCUPYIOLLIEI CUbI;
obycnoBneHHOM AucbanaHca — B 06NacTsAX KPUTUUECKMX CKOPOCTEN M3rMBHBIX Koneba-
AucGanaHcom HUIA poTopa 1 nNpu 60NbLLIOM 0CTaTOMHOM AucbanaHce
poTOpa npeabABNSAET NOBbLILLEHHBIE TpeBoBaHus K ana-
Na3oHy YCUNUTENsi MOLHOGTU U FeHEpUPYEMbIM CUNaM;
— obecneunBaeT BbICOKYIO TOYHOCTb NOMNOKEHUs1 poTopa
FeHepuposaHue - — OrpaHUuMBaET MUKW YACTOTHON XapakTEPUCTMKN poTopa
cunbl gemneupo- (BaXHO NPM NPOXOXAEHUN YEPES KPUTUUECKNE CKOPOCTH
BaHNA BpALLEHUs poTOopa);

— npu 60NbLIOM OCTATOYHOM AuchanaHce potopa npeab-
AIBMNSIET NOBLILLEHHbLIE TPEGOBAHUA K ANANA30HY YCUNUTE-
N MOLLHOCTU U FTEHEPUPYEMbIM CUITaM

F.2 MNpumeHeHue cTparernii ynpasneHus auc6anaHcom

OOLent 4epTon BCeXx cTpateruii ynpaeneHusa aucbanadcom B AMI sensieTcs (popmupoBaHue B Lienm
ynpaBneHus CUrHana Ha 4actoTe BpaLleHus poTopa, a pasHULIA MEXAY HUMK 3aKMIOYaETCA B TOM,

a) Kak KOMMEHCUPYIOLLME CUrHarmbl FeHEPUPYIOTCS;

b) B kKakOM MeCTe Lienu ynpaBneHus 3TU CUrHarbl BBOASTCS;

C) kakas aganTuBHasi npoueaypa noACTPOMKM KOMNEHCUPYIOLLETO CUTHaNa noj HeU3BeCTHbIN aucba-
NIaHC poTopa UCNOMb3YeTCs.

Ha pucyHke F.1 MHOrokaHanbHasi cxema ynpasneHus aucbanaHcom npeacrasneHa B 0600LLEeHHOM Buae.

Bce ykasaHHble B Tabnuue F.1 meToabl (IMHEWHbIE UM HENWHENHBbIE, C MOCTOSAHHLIMW UMW NEPEMEH-
HbIMM MapamMeTpaMmn) OCHOBaHbI Ha O6LLUEM NPUHUMNE BKIIOYEHUSI B LIEMb YNPABNEHUs1 «4EPHOTO SiLMKay C
HEU3BECTHLIMU XapakTEPUCTMKamMu, OMUCLIBAIOLLUMU AUHAMUYECKOE MOBeAeHue potopa. C maremarude-
CKOW TOYKM 3pEeHUsi BCE 3T METOAbl MOIYyT pacCMaTpMBaTbLCA Kak peanu3auusi 0000LLEHHOTO PEXEKTOPHOTO
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dunbTpa (CM. pucyHok F.1) ¢ 04eHb Yy3KO YaCTOTHOW XapakKTepUCTMKOW, NO3BONSAIOWEN U3 LLMPOKOMNOOCHO-
r0 CUrHasia nepemMeLLeHns Wan Toka reHepupoBaThb YNPaBASAOLWNA CUTHaT Ha YacToTe BpalleHUs poTopa.

Kak BugHO u3 pucyHka F.1, Touky BBOAA YNpaBASIOWEro y3KOMOMOCHOTO CUrHasia MOXHO 6e3 motepu
06LHOCTM PacnonioxnTb NM60 Ha BXoAe, MO0 Ha BbiXxofe KOHTposnnepa. [lns cxembl ynpasneHus ¢ nogas-
neHvem gucbanaHca npegnoytuTesibHee, YTo6bl Y3KOMOOCHbIA CUrHaN ynpaBieHUss NoCTynan Ha BXOZ, KOH-
Tponnepa /,, a He Ha ero Bbixog /2. OCO6eHHO 3TO crnpaBes/IMBO B Ciiydyae LMGPOBOro ynpasneHus, no-
CKOJIbKY COCTaB/AKOLLAsA, CHHXPOHM30BaHHas C BpalleHMeM poTopa, Bbipe3aeTcs M3 06LWero curHana
ynpasneHns v , n ecnyn 370 caenatb A0 BXOAA B KOHTPO/ep, TO anropuTMbl 06paboTku curHana KOHTpon-
nepom 6yayT peasn3oBaHbl C 60/bLIER TOYHOCTbIO.

CuUrHan gatymka

- KaHaJlbl BXOZI0B U BbIXO0B CUCTEMbI YPABMNEHUS;--------=m---==--= anbTepHaTVBHBIA NyTb CUrHaNa
ynpasnenusi; / Ssynchr - coctasnsiowas [ 2 Ha yactoTe BpauieHus; f/2synchr - coctasnswowas u 2 Ha

yacToTe BpalLeHus
aCwurHan B MeTofe ynpas/ieHusi ¢ NoAasneHnem aucbanaHca.
bCurHan B METOAe ynpaB/ieHnsi C KOMMeHcaumein aucbanaHca.

PucyHok F.1 - Cxema MHOrokaHanbHOW Lenu ynpasneHns AMI

B cnyuae ucnonb3oBaHus MeTofa NoAaB/eHNUs AucHanaHca Ha BbIXOAE 0G0GLIEHHOTO PEXEKTOPHOro
hunbTpa nosiBNsieTcsl KOMMNEHCALMOHHLIA curHan /| wiam 12 Takoii, yto o6wwmit curHan ynpasnenunss U2 He
COZEPXUT COCTaB/IsIOLLE/ HA YyacToTe BpalleHus poTtopa. JTO MO3BOJISIET POTOPY BpallaTbCs BOKPYr CBOENA
OCY WHEpLMU, HO MPU 3TOM CU/bl, 0GYCNOB/EHHbIE AUcGanNaHCOM poTopa, He BbI3biBAOT M3MEHEHUli Toka B
KaTyllKe ynpaB/ieHVsi 1, TEM CambIM, HE BbI3bIBAIOT MOSIB/IEHUSI CUMT peakuyn 1 BUGpauum Kopnyca noaLun-
Huka (CM. CHOCKY ak pucyHky F.1). HanpoTuB, npyu ucnosib30BaHUM MeToda Koppekuun aucbanaHca BbIXO4-
HOW curHan 0606LLLEHHOrO PEXEKTOPHOro anibTpa obecnedynBaeT MosyvyeHne Oo6Lero curHana ynpasieHus
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UO ©, COOTBETCTBEHHO, FreHepMpyeMoli B COOTBETCTBUMN C STUM CUTHA/IOM MarHUTHOW Cu/bl, kKoTopas AeicT-
BYyeT Ha poTOp NPOTWBOMOMIOXHO cune i™b a i, obycnosneHHol gucbanaHcoMm. B pesynbTate CHuxaeTcs

Bnbpayma potopa, 0bycrnoBneHHasa gucbanaHcoM (CM. CHOCKY b K pucyHky F.1).

O6bI4HO ynpasneHve ancbanaHCcoM akTUBM3UPYETCSH B MOMEHT AOCTUXEHUS pPOTOPOM onpeaeneHHow
CKOPOCTU BPALLEHMS 1 NOCMe 3TOT0 COXpaHseTcss Npu AOCTWXKEHUM POTOPOM pabouyeil ckopocTh. CKOpOCTb,
npy KOTOPOI akTUBM3NPYETCA ynpaB/ieHne, MOXeT HaXOAUTbCA HWXKE CKOPOCTElN, CBA3aHHbIX C pe3oHaHcamu
no Mofam kofebaHuii poTopa Kak XXecTKoro Tefa, 4to 06aerynT NpoxoxaeHve potTopa Yepes pe3oHaHc.

F.3 Mpumep ynpaBneHus gucbanaHcom

Ha pucyHke F.2 nokasaH TUNWYHBLIA BWA, NepexofHbiX NPOLEeccoB B CUTHa/e NepemMelLeHns U B Toke
poTopa nocsie akTusu3auum CUCTEMbI YNpasieHns No mMeToay nofasfieHns aucbanaHca (B KOTOpPOM npes-
noyTeHne oTAaeTCs CBEAEHMUI0 A0 MUHMMYMa He BMbGpauuu poTopa, a peakuuv noawunHUKOBOK ONopbl).

Kak BuaHoO u3 pucyHka 2 [c) u d)], cocTasnAawLwasn Toka B KaTyllke Ha 4acToTe BpalleHus potopa no-
cfe aKTMBauMu CMCTeMbl yrpaBfieHUs ynana noytTu A0 Hyns (ocTaBlMiics curHan o6ycroBneH LymMOM B
Lensix uaMepeHns u ynpaeneHus). Kak cneactsve, AelCTByOLWME Ha NOALUMIHUK U Nepejatklimecs B OyH-
JaMeHT cunbl, 06yc/ioBeHHble AncbanaHcoM poTopa, W M3fyYaemblil MalIMHON LyM Takke 3HauyuTenbHO
CHWXAIOTCA N0 CPABHEHMIO C TeM, YTO ObII0 6bl 6€3 NPUMEHEHNA CUCTEMbI YrpaB/ieHns aucbanaHcom.

PucyHok 2 [a) n b)] oTpaxaeT TUNMWYHYIO CUTyauuto, Korga ynpasfneHvue ¢ nogasneHneM gucbanaHca
He TO/MIbKO YMEeHbLUaeT COCTaB/IAILLYI0 TOKa Ha YacToTe BpalleHUsi, HO O4HOBPEMEHHO W yMeHblUaeT nepe-
MeLleHne poTopa Ha 3Toil yactoTe. B o6Lem cnyyae B 3aBUCMMOCTU OT MallUWHbI, €e CKOPOCTU U CUCTEMbI
ynpasfieHns Npu akTuBM3auuy ynpasneHus ucbanaHcoM CHWXalTCs M60 nepemMelleHne poTopa Ha vac-
TOTe ero BpalleHus, NM6o TOK B KaTyllke yrnpas/fieHWs Ha 4acToTe BpalleHus poTopa, /iMbo To 1 Apyroe
BMecCTe.

1, MKM

a) paguanbHoe nepemelleHre poTopa b) TOK B KaTyLike yrpas/ieHus
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c) ®ypbe-cnekTp Toka NoAWNNHMKA [0 aKTUBaLuM d) dypbe-cnekTp Toka NoAWMNHUKA NOCNe akTuBa-
ynpaeneHus aucbanaHcom LMKM ynpasfieHus aucbanaHcom

/ - vactoTta; / - TOK NOAWUMHUKA; 7/ synch - TOK NMNOALUNNHWKA Ha rapMOHMKaX 4aCTOTbl BpalleHnAa poTo-

pa; 5 - pagnanbHoe nepemelleHne potopa; t - Bpems; a- Touka akTuBauuu ynpasneHus gucbanaHcom
MpumeyaHue - Yactora BpaLleHua potopa - 200 I,

PucyHok F.2 - Pe3ynbTaTbl M3MepeHuidi Npu akTMeauum CUCTEMbI yripaBieHns no MeTody nofasieHus
ancbanaHca

F.4 CBolicTBa 1 orpaHM4eHus ynpasneHuns gucbanaHcom

F.4.1 Tpe6oBaHMA K yCTOWUYMBOCTM Mpouecca yrnpaB/eHus

AMNANTYAA Y3KOMOIOCHOTO CUrHasia ynpaBfieHns ¢ 0606LEHHOr0 PEeXeKTOPHOro unbTpa A0o/MKHA
nofcrpamBaTbCa Mog pacnpepeneHve aucbanaHca BAOb OCM POTOpPa, KOTOPOE K TOMY e, BO3MOXHO, U3-
MeHsIeTCs1 CO BpeMeHeM. 3TOT npouecc Jo/mkeH 06/1afaTh YCTOWUMBOCTLIO. YCMOBUSI YCTOWYMBOCTA CUTBHO
3aBUCAT OT KOHUrypaumm cucteMbl ynpasieHnsi U CKOPOCTU BpaLLleHns poTopa.

F.4.2TMpoxoxaeHne KpUTUUHECKUX CKOpPoCTel N3rmbHbIX KonebaHuii potopa

Ecnu npy pa6oTe MallvHbI POTOP JO/HKEH MPOXOAWTb 06/1acTM KPUTUYECKUX CKOpPOCTEl U3rMOBHBIX KO-
neb6aHuiAi, TO NCNOMb3YIOT METOA ynpasBneHuss C KoOMneHcauvein gucbanaHca UM MeTof reHeprpoBaHus cu-
bl gemndmpoBaHus. MeTtog ynpasfieHns ¢ nogasneHvem gucbanaHca He UCnosb3ytoT.

F.4.3 Pexum HacbIWeHUA yCUNMTensa MOLWHOCTH

MpumeHeHVe meToda ynpaBfieHus C KomneHcauuen aucbanaHca ANns CBEAEHUS K MUHUMYMY paju-
anbHO BMOpauumM potopa Ha YacToTe BpalleHus TpebyeT CO3[4aHus UCMOMHUTENbHbIM yCTpoiicTBOM AMI
3HaYNUTE/IbHbIX CWUJ/1, YTO MOXET MPUBECTU K PEeXMUMY HaCbILEeHUA YyCUNNTens MolHocTU. B cnyvyae peanusa-
UMM mMeTofa ynpasfeHusi ¢ nogaBneHvem gvcbanaHca MOXHO WMCNOMb30BaTb YyCUAUTENb C MEHbLUER peak-
TUBHOI MOLLHOCTbHO.

P.4.4YnpaBneHuna gucb6anaHCom Ha pasHbliX CKOPOCTAX BpallyeHuns

YnpaBneHus ¢ KomneHcauueli gucbanaHca u c nogasneHneM gucbanaHca NPUMEHVMbl B LUMPOKOM
Avana3oHe CKOpPOCTell BpalleHUsi poTopa, HauMHas C Hy/leBOW CKOPOCTU U A0 KPUTUYECKMX CKOpOCTeld kone-
6aHna poTtopa Kak TBephoro tena. Cxemy € reHepupoBaHvuem gemndumpytoLieli cuibl UCNO/b3YOT 06bIYHO
TOMIbKO B 06/1aCTAX KPUTMYECKNX CKOPOCTEN MU3TMOHbIX KonebaHuii poTopa.

P.4.5¥npaBneHne poTopom, Bpallawuwmmcsa no anamnTnuyeckol opbute

Pa3sgenbHoe ynpasneHne gucbanaHcoM Mo pasHbIM napam MOJIOCOB cTartopa NO3BOMSET YMEHbLUUTb
paguanbHble konebaHusi poTopa, BpallatoLlerocs rno 3 MnTMyeckoin opbuTe.

F.4.6YnpasneHvne konebaHmsaMu potopa B 0CEBOM Hanpas/ieHUn

CucTtema ynpasneHuss gucbanaHcoMm NpUMEHUMa Takke A1 CHUXEHUS OCeBbIX KonebaHwil poTtopa,
NMOCKOJ/IbKY B 3TUX KoJlebaHnAX 4acTo BCTpeyaeTCs COCTaB/AoLWan Ha YacToTe BpalleHus poTopa.

36



FOCT P UCO 14839-4—2014

Mpunoxexnue A
(cnpaBovHoOe)

CBeaeHnA 0 COOTBETCTBUM CCbINTOUYHbIX MEXAYHAaPOAHbIX CTaHAapTOB
HauuoHanbHbIM cTaHaapTam Poccunckon deapepauyv n AEUCTBYIOWMUM B 3TOM
KayeCcTBe MEeXrocyaapCTBEeHHbIM CTaHAapTam

Tabnuua OA.1

OB6o3HaYeHWe CChINOYHOro
MeXYHapOAHOro cTaHgapTa

CTteneHb
COOTBETCTBUA

O603Ha4eHue M HauMeHoBaHuUe COOTBETCTBYIOLWEro
HaUMOHalnbLHOro ctaHgapra

MNCO 1940-1

IDT

FOCT UCO 1940-1-2007

«Bubpauus. TpeboBaHua k kayectBy OanaHcu-
POBKM XXECTKUX pOTOpoB. Yactb 1. OnpeaeneHue
AonycTuMoro aucbanaHcay

NCO 14839-1:2002

IDT

FOCT P NCO 14839-1-2011

«Bubpauus. Bubpauuss MalmH BpawaTenbHOro
OENCTBUA C aKTUBHLIMW MarHUTHbIMU NOALUMMHK-
kamu. Yactb 1. TepMuHbI U onpeaeneHnay

NCO 14839-2:2004

IDT

FOCT P NCO 14839-2-2011

«Bubpauusa. Bubpauma mawmH BpawlatenbHOro
OEeWCTBUA C aKTUBHLIMU MAarHUTHbIMU NOALUMIMHU-
kamu. Yactb 2. OueHka BUOPALUMOHHOTO COCTOS-
HUSA»

NCO 14839-3:2006

IDT

FOCT P UCO 14839-3-2013

«Bubpauus. Bubpauus mawuH BpawaTenbHOro
[AeNCTBUSA C aKTUBHbIMU MAarHWTHLIMU NOALLMMHM-
kamu. Yactb 3. OnpeaeneHue 3anaca ycTomuMBo-
CTU»

MpumMmeyaHue — B HacTosilel Tabnuue ncnonb3oBaHo cregytolee YcrioBHoe 0Go3HaYeHne cTeneHu cooTBeT-

CTBMSA CTaH4apTOB:
IDT — ngeHTUYHble CTaHAapThl.
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IEC 60068 — Ground vehicle installations

[17] IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

[18] IEC 60079-1, Explosive atmospheres — Part 1: Equipment protection by flameproof encloures “d”
[19] IEC 60079-2, Explosive atmospheres — Part 2: Equipment protection by pressurized enclosure “p”
[20] IEC 60079-5, Explosive atmospheres — Part 5: Equipment protection by powder filling “g”

[21] IEC 60079-6, Explosive atmospheres — Part 6: Equipment protection by oil immersion “o0”

[22] |IEC 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased safety “e”

[23] IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas at-
mospheres

[24] IEC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas — Combustible dust
atmospheres

[25] IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety “i”

[26] IEC 60079-18, Explosive atmospheres — Part 18: Equipment protection by encapsulation “m

[27] IEC 60079-20-1, Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour
classification — Test methods and data

[28] IEC 60085, Electrical insulation — Thermal evaluation and designation

) COOTBeTCTByeT cTaHaapTy AP| 614, Lubrication, shaft-sealing and oil-control systems and auxiliaries.
) B pesyneTate nepecMoTpa ISO 10439 2002 ponxeH 6bITb ony6nukoBaH B YeTbipex 4YacTax. CooTBETCTBYET
ctaHaapTy APl 617, Axial and centrifugal compressors and expander-compressors for petroleum, chemical and gas in-
dustry services.
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