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HWudopmauus npegocrapieHa ¢ caiiTa KOMIaHUM |OOO "CTalmapTCeanc"|

FOCT 11828-86
Mpynna E69
MEXITOCYOAPCTBEHHbIA CTAHOAPT

MALUUHbI ANEKTPUYECKUE BPALLAIOLLINECA
OBLUUE METO[bl UCMbITAHUA

ROTATING ELECTRICAL MACHINES.
GENERAL TEST METHODS

MKC 29.160.01
OKI1 33 0000

[ata BBegeHnsa 1987-07-01

MHPOPMALIMOHHbLIE OAHHBIE

1. PABPABOTAH /1 BHECEH MuHMCTEPCTBOM 3NEKTPOTEXHUYECKOWN MPOMBILLIIEHHOCTY

2. YTBEPXXOEH W BBEOEH B [EWCTBME MoctaHosneHnem locyaapcteeHHoro komuteta CCCP no ctaHgapTam ot
15.08.86 N 2403

3. BBAMEH [OCT 11828-75 (kpome pa3a. 6), [OCT 25000-81

Y3meHeHure N 1 npuHATo MexrocygapcTBeHHbIM COBETOM MO CTaHO4apTM3aLmMM, MeTpornorum u ceptudumkaumm (npotokon N
4 o1 21.10.93)

3a NPUHATNUE N3MEHEHNA NporojiocoBarnu:

HaunmeHoBaHuWe rocygapcrea HaumeHoBaHMe HaLMoHanbLHOro opraHa no cTaHgapTM3auum
Pecnybnnka ApmeHus ApmroccTangapt
Pecny6nuka benapycb lNocctanpapt Benapycu
Pecnybnuka KasaxcTtaH lNoccrangapt Pecnybnukn KazaxcraH
Pecny6nuka Mongosa MonpgoBacTtaHgapT
Poccuinckaa ®enepaums lMNoccrangapt Poccumn
TypKkmeHucTaH [MmaBHas rocygapcTBeHHas MHcnekumsa TypkMeHucTaHa
Pecnybnuka Y3bekuctaH Y3rocctaHgapT
YkpanHa locctangapT YkpaunHbl

NameHeHne N 2 npuHATO MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3aumm, MeTponorum u ceptudmkaumm (npotokon N
19 ot 24.05.2001)
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3a NPUHATNE N3MEHEHNA Nnpororfiocosanmn

HavnmeHoBaHwWe rocygapcTtea

HanmeHoBaHWe HaLmMoHanNbHOro OpraHa no ctaHgapTu3auun

AzepbangxaHckasa Pecnybnvka
Pecny6nnka ApmeHus
Pecnybnuka Benapycb
Mpysus

Pecny6nuka KaszaxctaH
Kbipreiackasa Pecnybnvka
Pecny6nuka Mongosa
Poccuinckaa ®enepaums
Pecnybnuka TagKnkucTtaH
TypkmeHucTaH
Pecnybnuka Y3bekuctaH

YkpaunHa

AsrocctaHgapt

ApmroccTangapt

lNocctangapt Pecnybnvkn Benapycb
lpysctaHgapT

loccranpapt Pecnybnukn KaszaxctaH
KbiprelscTaHgapT

MongosactaHgapT

lNoccrangapt Poccumn
TapkukctaHgapT

Maeroccnyxo6a "TypkmeHcTaHaapTnapb!”
Y3rocctaHgapT

loccTtaHgapT YkpauHsbl

4. CtaHOapT COOTBETCTBYET MexayHapoaHbiM ctaHgaptam MOK 60034-1-83 B yacti metogos mcnbiTaHui n MOK 60279-

69

5. CCbINOYHbLIE HOPMATUBHO-TEXHNYECKME JOKYMEHTbI

O6o03HaveHne HT[, Ha koTopbIN

OaHa CcCbljika Homep NYHKTa, NPpUNoXeHuna

[OCT 8.326-89

OCT 8.438-81

OCT 12.1.004-91

OCT 12.2.007.0-75

OCT 12.2.007.1-75

OCT 12.3.019-80

OCT 183-74

OCT 533-2000

OCT 1609-76

OCT 5616-89

24.2,2.5.3,9.10

242

1.2

1.2

1.2

1.2

42,51,7.3
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[OCT 7217-87 11.1.2,11.4

FOCT 11929-87 Mpunoxexue A
[OCT 12259-75 "
[OCT 14254-96 "

OCT 16264.0-85 3.13

FOCT 16842-82 Mpunoxexne A

OCT 16962.1-89 "

OCT 16962.2-90 "

OCT 20815-93 "
FOCT 25941-83 11.1.2, 1.4, npunoxeHue A

[OCT 27222-91 3.12, npunoxeHue A

6. NBOAHWNE (aBryct 2003 r.) ¢ MiameHeHnnamu N 1, 2, npuHaTteiMu B fekabpe 1999 r, asrycte 2000 r. (MYC 3-2000, 11-
2002)

Hactosawwun CTaHOapT pacnpocTpaHAeTCA Ha Bpallakowmeca anekrpnyeckne mMallinHbl MOCTOAHHOIO U NnepeMeHHOro Toka
6e3 OorpaHn4yeHuna MOLHOCTHU, HanpsaXXeHnd, 4YaCcTtoTbl U yCTaHaBIMMBaEeT MeTOAbl MCMbITaHWMN, o6u.w|e Ana 3NeKTpnyeckmnx MmalinH
BCeEX BMAOOB; cneunarnbHble Tp66OBaHVIF| Nno UCNbITaHNAM 3NEKTPUYHECKNX MALUUH OTAEelIbHbIX BUAOB OOJIKHbI YCTaHaBMBaTbCA
CTaHOapTamMun Ha MeToabl ncnbiTaHUN ANEeKTPNUYEeCKnX MallnH 3TUX BMOOB, a TaKKe TEXHUNYECKMMUN YyCIIOBUAMUN HA KOHKPETHbIE
BUObl SNEKTPUYECKNX MALUUH.

CTaH,ElapT He pacnpoCTpaHAETCA Ha 3NeKTpu4eckne MallnHbl, npegHa3Ha4YeHHble ANnA NnpuMmeHeHnsa B 60pTOBbIX cucremax
noABWMXXHbBIX CpeaAcCTB Ha3eMHOro TpaHcnopTa WM BO3AYLWHONO TpaHCnopTa, U Ha J3neKkTpu4yeckme MalluHbl, Ha KOTOopble
yCTaHOBIEeHbl cneunanbHble Tpe6OBaHVIF|, yTBEPXAEHHbIE B YCTAHOBJTIEHHOM MNOopAaKe.

B cTtangapTe y4TeHbl TpeboBaHUsA mexrocyaapcTBeHHbIx cTaHgapToB MAK 60034-1-83 B 4acTu, kacarloLwencs ucnbitTaHunm,
n M3K 60279-69

CTaHfapT npurogeH Ans NpoBefeHUst CepTUUKALIMOHHBIX UCTIbITAHWUIA.

CranpapT ycTaHaBnueaeT obLime npaBuna npoBefeHus ncnbitaHui (pasag.1), TpeboBaHus k M3amepuTensHbeiM npubopam u
n3MepeHusim (pasg.2) U METOAbI CrieayLwmnx UCNbITaHWUI:

- MU3MepeHUe COMPOTUBIIEHUA OOMOTOK MPU MOCTOSIHHOM TOKE B MPaKTUYECKM XOMOLHOM W HarpeToM COCTOSIHAM U
COMNPOTMBMEHMIN TEPMOMETPOB CONPOTUBIEHNS MPU TEMMepaType okpyxatowen cpeapl (pasa.3);

- UCNbITaHWe MaLUVHbI NpY NOBbILLEHHOW YacToTe BpaleHus (pasg.4);
- UCNbITaHWe Npu KPaTKOBPEMEHHOM Neperpyske no ToKy UM No BpaljaloLlemy MOMeHTY (pasa.b);

- USMepeHune conpoTueneHmna n3onaunmn 0OMOTOK OTHOCUTESNBHO Kopnyca MallunHbl 1 Mmexay obmoTkamu, conpoTueBneHna
n3onaunmn TepMomMeTpoB CONPOTUBITIEHNA N CONPOTUBNEHNA N3onALMK NoALLNNMHUKOB (pa3p,.6);
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- UCnbiTaHUe n3onaunmmn oOMOTOK Ha ANEKTPUYEeCKYy0 MNMPOYHOCTb OTHOCUTENIbHO KOpnyCa MaluuHbl U MeXay obmoTKamu
(pasp.7);

- CMbITaHNE MEXAOYBUTKOBON N30MNSLMN OOMOTOK Ha 3MEKTPUYECKYHO MPOYHOCTL (pa3a.8);
- U3MepeHne TemnepaTypbl HYacTen aNEKTPUYECKMX MaLUuH (pa3a.9);
- UCNbITaHUE ANEKTPUYECKNX MaLUMH Ha HarpeBaHue (pasa.10);

- onpeaeneHne Bpalarownx MOMEHTOB N NMYCKOBbLIX TOKOB anraTeneﬁ nepemMeHHOro Toka U CMHXPOHHbIX KOMMNEeHCaToOpOB
(pasg.11);

- U3MEpPEHME IMNEKTPUYECKOTO HANPSXKEHUsT MEXAY KOHLLAMM Bana u NpoBepka COCTOsIHMSA n3onsummn onop (pasa.12);
- UCMbITaHUE Macno-, ra3o- 1 Bo3gyxooxnagurtenen (pasa.13);
- onpefeneHve MOMEHTa MHepLUMY BpallarLleicst Yactu (pasa.14).

B NpunoXXeHnn A npmeeneH nepedvYeHb rocygapCrBeHHbIX CTaHOaApTOB Ha 06u.u/|e MeTOoAbl OpyrMx BunaoB ncnbiTaHUN
ANEKTPUYECKNX MaLlnH.

(N3ameHeHHas pegakums, Mam. N 1, 2).

1. OBLUME NMPABUIA NMPOBEAEHUA UCTbITAHUN

1.1. Tlpy HanNMuMM HECKONbKMX METOAOB WCMbITaHWMI OOHOMO M TOrO e HasHayeHus NPOBOASALIMIA UCMbITaHUE BrpaBe
BblOMpaTb, cOOGPa3ysiCb C KOHKPETHLIMU BO3MOXHOCTSIMU Ha MecTe ero npoBefdeHusi, Hanboree Noaxodsilumii MeTod, ecnu
MHOE He OroBOPEHO B CTaHAapTax U TEXHUYECKUX YCIOBUSAX HA KOHKPETHbIE BUAbI SNEKTPUYECKNX MaLLIMH.

Mpun NpouMx paBHbIX YCIOBUSIX NpeanovTeHe LOMKHO OTAaBaTbCst MeToay, 0becnevmBatoLLeMy nonyyYeHne pesynsTaToB ¢
HanbornbLllei TOYHOCTLIO.

1.2. Mpw npoBeAeHUN UCTILITAHWI NEKTPUYECKMX MaLLWH OOMKHbI cobnogaTtbes TpeboBaHMsa 6e3onacHoOCTH, B TOM Yuche
noxapHon, yctaHoBneHHole B [OCT 12.1.004, NOCT 12.3.019, B gencteytowmx "lMpaBunax TexHukn 6GesonacHoCTU npwu

3KCMyaTalum areKTpoyCTaHOBOK y NoTpebuTenein™, yTBepXAeHHbIX B YCTaHOBIIEHHOM MOPSIAKE.

*

Ha Ttepputopun Poccunckon depepauumn AenctBytoT "MexoTpacneBble npaBuila No oxpaHe Tpyga (npasuna
Ge3onacHocTM) Npu akcnnyatauum anektpoyctaHosok" (MOT P M-016-2001, PO 153-34.0-03.150-00). - [MpumevaHue
nsrotoBuTensi 6asbl AaHHBbIX.

Mpu ycTaHOBKE B 3MNEKTPUYECKYIO MALUMHY Ha BPEMS UCMbITAHWIA Ha HarpeBaHue CPeaCcTB U3MEPEHMST N U3MEPUTENbHbIX
CcXeM OOoImKHbI cobntogatbes TpeboBaHmsa MTOCT 12.2.007.0 u TOCT 12.2.007.1.

(M3meHeHHaqa pegakumsg, Nam. N 2).
2. U3BMEPUTEJbHBLIE NPUBOPLI U CNIOCOBbI UBMEPEHUW
2.1. Knaccbl TOYHOCTU 3aNeKTPON3MepUTenbHbIX NpubopoB

2.1.1. N'amepeHne BCeX 3rEeKTPUYECKMX BEMUYMH NPU UCMbITAHUM SMEKTPUYECKMX MalumMH gnga dactot go 400 My, kpome
OrOBOPEHHbIX HWXE, criefyeT NPOBOAUTbL INEKTPOU3MEPUTENBHBIMK NpubopamMun, B TOM YMCe MOCTaMK Krnacca TOYHOCTU He
xyxe 0,5, ecnu nHoe He yCTaHOBMEHO B CTaHAApTaX UM TEXHNYECKUX YCNOBUAX HA KOHKPETHbIE BUAbI MaLUWH.

Mpn wn3MepeHMM MOLLHOCTM B LEnsx MEepeMEHHOro Toka C HU3KMMW  3HaYeHUsAMKU KO3PULUMEHTA MOLLHOCTU
pekoMeHOyeTCcsl MpUMeHeHMe ofaHoMasHbIX BaTTMETPOB, CrneLuanbHO NpefHa3HavyeHHbIX ANA Taknx W3MepeHwui, knacca
TOYHOCTM He xyxe 1,0.
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M3amepeHne MoLLHOCTW TpexdasHoro Toka npy NpMemMocaTodHbIX UCMbITaHUSAX MaluH MolHocTeio Ao 100 kBT (kB-A), B
Lensax BCroMoraTernbHbIX MalUMH BCEX MOLLHOCTEN, a Takke Npu UCMbITAHUSX HA MeCTe YCTaHOBKM MalluH BCEeX MOLLHOCTEWN
JonyckaeTca NpomsBoanTb TpexdasHbIM MHOFOCUCTEMHBIM BaTTMETPOM Kinacca TOYHOCTU He xyxe 1,0.

Knacc TO4HOCTM BCex anekTponsmeputensHbix npubopos ans yacToT Bbiwe 400 My gormkeH 6bITh He Xyxe 2,5.
Knacc TouHocTu NpubopoB., npeaHasHavYeHHbIX A8 U3MePEHUs CONPOTMBIEHUS U30NALUN 0BMOTOK, - He XyxXe 2,5.
(NameHeHHas pegakums, Mam. N 2).

2.1.2. TpumMmeHsieMble LWYHTbI, A00aBOYHbIE COMPOTUBIEHUS, U3MEPUTENbHbIE TpaHCOPMaTOpbl TOKa WM HanpsbKeHus
OOIKHbI UMETb KNacc TOYHOCTM, MO KpawHem Mepe, Ha OOWH KNacc Bbllle Knacca TOYHOCTM MpUCOEAMHSIEMbIX K HUM
nokasblBaloLLnx Npmbopos. [jonyckaeTca B MOPSAKE UCKIIOYEHMS, a TaKKe NPU UCMbITAHUSAX HA MeCTe YCTaHOBKU NPUMEHEHWEe
WYHTOB C NpedenomMm uaMepeHma no Toky cBbiwe 300 A M TpaHCOpMaTopoB TOKA M HaNpPsKeHUsl, B YaCTHOCTU Mpwu
M3MepeHnNsIX Ha MOHWXKEHHON YacToTe, knacca 0,5 ¢ nokasbiBatowmmm npnbopamm knacca 0,5.

2.1.3. Vi3amepeHns n o6paboTka WX pe3ynbTaToB MpU UCMBLITAHWW 3NEKTPUYECKMX MallMH MOryT OCYLEeCTBAATbCH C
MOMOLLBIO  MHPOPMALMOHHO-U3MEPUTENBHBLIX CUCTEM, U3MEPUTENBbHO-BLIYMUCIINTENMBHBLIX KOMMMEKCOB WKW cneumanbHbIX
N3MEpPUTENbHbLIX 3NEKTPOHHO-BbIYNCNNTENBHBIX cucTeM. lMpu 3TOM Aonyckaemble MOrpelHOCTU yKasaHHbIX KOMMMEKCOB U
CUCTEM BMeCTe C U3MepuTernbHbIMWM Mpeobpa3oBaTensgMu CUrHaroB AOSKHbl ObiTb He BbIlE COOTBETCTBYIOLUMX Kiaccam
3MNEeKTPOM3MEPUTENBHBIX NPUOOPOB, yKasaHHbIX B Nn.2.1.1 1 2.1.2.

2.2. BbInosniHeHWe 3MeKTPUYEeCKUX N3MepeHnn

2.2.1. OnekTponsmepuTenbHble Npnbopkl cnegyeT nogbuparb Tak, YToObl U3MepsieMble 3HaYEHNs1 HaXOAMNUCE B Npegenax
oT 30% Ao 95% wkanbl. Mpu n3MepeHun MOLLHOCTU TpexdasHoro Toka cnocobom AByX BaTTMETPOB U3MepsieMble TOKU U
HanpsXXeHns AoMkHbl 6bITb He Hke 30% OT Npeaenos U3MepeHns NPUMEHSIEMbIX BATTMETPOB MO TOKY U HaMpPshKeHUo.

2.2.2. Tpw npoBeaeHUn namepeHnin bonee 4Yem Ha ogHOM Npmnbope OTCYETHLI NO BCeM NpMbopam ANs KaK4oro M3aMepeHus
pekoMeHOyeTCcsl NPOU3BOAUTL OLHOBPEMEHHO. ATO 006s3aTenbHO MNP M3MEPEHMU COMPOTUBIIEHUIA NPU MOCTOSIHHOM TOKe
METOA4OM BOSLTMETPA M aMnepMeTpa, W3MEepPeHUM MOLLHOCTM TpexdasHoro Toka MeTogamu ABYX WU Tpex BaTTMETPOB,
n3MepeHun dasHbIX TOKOB ABYMS UMW TPEMSI aMNEPMETPAMMU U NIMHENHBIX HaNPsKeHW OBYMSI NN TPEMS BONBTMETPaMU.

(N3meHeHHas pepakums, N3m. N 2).

2.2.3. ConpoTuBneHne NoABOASLLMX NPOBOAOB OT LUYHTOB K MPUCOEAMHEHHBIM K HUM M3MepUTEnbHbIM npubopam - no
MOCT 1609. ConpoTvMBrneHue MNOABOASALIMX MPOBOAOB OT LUYHTOB K npubopam 3apybexHOro W3roToBMEHUST LOOIMKHO
COOTBETCTBOBATb AaHHbIM (hMPMbI, U3rOTOBMBLLEW 3TU NPUBOPHI.

ConpoTueneHne NpoBOAOB OT M3MEPUTESNbHbIX TPAHC(OPMATOPOB TOKA K NPUCOEANHEHHBIM K HUM Npubopam B cyMMe C
BHYTPEHHMM COMPOTMBMEHNEM STUX MNPUOOPOB HEe [OIMKHO MPEBOCXOAUTb 3HAYEHWe [OMyCKaemow Harpysku Ans STux
TpaHcopMaTopoB.

CymmMa MoLLHOCTEN, noTpebnsaembix Nnpubopamu, NPUCoeanHEHHbIMU K M3MEPUTESNbHBIM TpaHcdopMaTopam HanpshkeHus,
npyv HOMUHANBHOM 3HAYEHUW HAMNPSDKEHUS WX U3MEpPUTENbHLIX 0OMOTOK He [OSKHa NPEeBOCXOAWUTb 3HaYeHue Aomnyckaemoi
Harpysku 4nsi 3Tux TpaHcOpMaTopoB.

2.2.4. Llenn HanpsbkeHUs MW3MEpUTENbHbLIX MNPUOOPOB NPU  UCMbITAHWSAX SMEKTPUYECKUX MalUMH pPeKOMeHAOyeTcst
noaKmno4aTb HEMOCPEACTBEHHO K BbIBOAAM COOTBETCTBYIOLMX OOMOTOK C LEMbI WCKIOYEHUS] MafeHUs HanpsbkeHus Ha
noABoasLWmMx nposogax. Ecnun a1o novemy-nmbo HEBO3MOXHO, TO PeKOMEHAYETCS MPUHUMAaTb Mepbl K yY4eTy 3TOro nageHus
HanpsHKeHUst pacYeTHbLIM MyTEM U NOCPEACTBOM AOMOSHUTENbHLIX OMbITOB.

2.3. UamepeHue 4acToTbl BpaleH1A 1 BpallaloLwero MomMmeHTa
2.3.1. VIamepeHne 4acToTbl BpaLLEHUs 3NEKTPUYECKMX MALUVH CneayeT Npou3BOAMTE CTPOOOCKOMMYECKUM CMOCOOOM unm

TaXOMETPOM (MEXaHUYECKUM UMK SMEKTPUYECKUM), UNN OPYTMMKU CpeacTBamu, ob6ecrneunBarolLMMmM TOYHOCTb U3MEPEHMUS He
HWXe cooTBeTCcTBYloLWen knaccy 0,5.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

FOCT 11828-86 MalunHbl anekTpuyeckve BpallatLlumecsi. O6wime metoapl ucnoitaHui (¢ MameHennamm N 1, 2) CTtpaHuua 6
F'OCT om 15 ageycma 1986 2. Ne 11828-86

D,J'IFI N3MepeHNA CKOINbXeHUdA crnenyetr npuMeHATb cnocoObl HenocpeacTtBeHHOro ero nsmMmepeHud, ecnm HoOMUHalnbHOe
3Ha4YeHne CKOJIbXXeHUA He npeBoCcXoaunT 6%. I'IpV| ©ornee BbICOKMX 3HAYEHUSIX CKOMbXEHUS OonycKkaeTcda KoCBeHHOe naMepeHune
CKONnNbXeHnd nocpencTtsoM naMmepeHuna 4acTtoTbl BpalleHus.

I'Ile n3mMepeHnn 4acTtoTbl BpalleHNA U CKONbXXeHUaA crieayert o6pa|.|.|,aTb BHMMaHME Ha TO, 4YTOobbI cpencrtea naMepeHusa He
N3MEHANN YacCTOoTy BpaLleHnA VICHbITyeMOI;I SﬂeKTpVI‘-IeCKOVI MaLlUUHbI.

2.3.2. NamepuTenu BpallaloLLEero MOMEHTa, MPUMEHSIEMblE ONSi U3MEPEHUS MEXaHWYECKOW MOLLHOCTWU 3MEKTPUYECKMX
MaLUVH MOLLHOCTbIO cBbile 1 KBT ¢ HOMUHArbHOM YacToToi BpaleHus Ao 6000 muH—!, gomkHbl obecneunsaTb TOYHOCTb
N3MEPEHNS HE HUXKE COOTBETCTBYHOLLEN Knaccy To4yHocTu 1,0.

MamepeHve Bpallalollero MOMeEHTa 3MeKTPUYECKUX MallMH MOLUHOCTBbI0 A0 1 KBT cnegyeT npoBoAuTb C TOYHOCTLIO,
YKa3aHHOW B TEXHWUYECKMX YCIOBUSIX HA KOHKPETHbIE BUbI MALLVH.

(NameHeHHas pegakuums, Mam. N 2).

2.4. UamepeHusi Npy MeXaHU3UPOBaHHbIX U aBTOMaTM3MpPOBaHHbIX UCTIbITAaTEeNbHbLIX YCTPOMUCTBaX

2.4.1. Tpu nprvemMocaaToYHbIX UCTbITAHUSIX MallVMH MacCOBOIO BbiMycKa Ha MEXaHU3MPOBAHHBLIX Y aBTOMaTU3MPOBaHHbLIX
UCnblTaTenbHbIX YCTPOMUCTBAX [OSMKHbI MaKCMMarbHO WCMOMNb30BaTbCA aBTOMAaTUYECKUE CXEMbl W3MEPEHUS; MPU 3TOM
oTAenbHbIE 3MEeKTPoM3MepUuTerbHble NPUOOPLI OOMKHBI UMETH KNacc TOYHOCTU He xyxke 1,5, a MakcuManbHas norpeLuHoCTb
N3MepeHUss He OOMmKHa npeBbiwaTb 8% OT 3HaYeHMs1 4OMyCKaeMoro OTKIIOHEHMS Ha KOHTponupyemelin napametp. Mpu aTom
YCNOBWMN 4OMYyCKaEeTCs NPoU3BOAUTL M3MepeHne YacToTbl Ao 60 My BKNYMTENBHO YacToTOMEpaMK Kacca TOYHOCTU He Xyxe
1,5, a 6ornee BbICOKMX YaCTOT - Kracca TOYHOCTU He xyxe 2,5; npubopbl AN M3MEepPEHUs 4acToTbl BpalLeHUst AOMKHbI ObITb Npu
3TOM Kracca TOYHOCTM He xyxe 2,5.

PeFI/ICTpaLLI/Iﬂ N3MEPEHHbIX 3HaJYeHnn He saBnsieTca o00a3aTenbHOW, €cnv  UCnbITatenbHoe yCTpOVICTBO nMmeet
npmcnoco6neH|/|e ANs aBTOMaTU4eCcKom OT6paKOBKI/I n3genun, Y KOTOPbIX KOHTpOJ'II/IpyeMbIVI napamMmeTp BbIXOOUT 3a npenenbl
O0onyckaemoro OTKIOHEeHUA.

2.4.2. MexaHM3VpoBaHHbIE M aBTOMAaTM3WPOBAHHbIE UCMbITATENbHbIE YCTPOWCTBA, WMHMOPMAaLMOHHO-U3MEPUTENbHbIE
CUCTEMBbI, N3MEepPUTENbHO-BLIYUCTIUTENBHBIE ~ KOMMMEKCHI,  CMEeunanu3vpoBaHHble  WU3MEpPUTENbHbIE  3MEKTPOHHO-
BbIYUCIIUTENBHbLIE CUCTEMbI U W3MepUTErNbHblE MNyNbThl C  MNEpeknYalWwmyMM 1M KOMMYTUPYIOLWMMKU  YCTPOMCTBaMMU,
CMOHTMPOBAaHHbIE M1 PACrONOXEHNUS 3NEKTPOU3MEPUTENbHLIX NMPUOOPOB Ha MecTax MCMbITaHUs 3NEKTPUYECKMX MaLluH,
noanexar MeTposiorndeckon artectauun (nosepke) cornacHo FOCT 8.326* wunu [OCT 8.438**.

* Ha Tepputopun Poccuinckon ®enepaunn genctaytot [P 50.2.009-94*** (3gecb v ganee).

** Ha TeppuTopuu Poccunckon ®epepauun genctaytoT [P 50.2.006-94.

*** P 50.2.009-94 npu3HaHbl yTpaTUBLLMMU CUYy HA OCHOBaHUW nNpukasa MuHnpomTopra Poccmm ot 30.11.2009 N 1081. -
MpumeyaHne nsrotoBuTens 6asbl AaHHbIX.

2.5. UamepuTtenu Temneparypbl

2.5.1. J'IaGopaToprle CTeKIAHHblE TEepMOMETpPbI, NpUMEeHdAeMble ONnA U3MepeHuA TemMnepaTtypbl akKTUBHbIX WU
KOHCTPYKTUBHbIX yacrten ANEeKTpn4eCknx MallmnH B npouecce UCnbiTaHuA, a Takke CMa304yHOro Macria U oxnaxkgawwunx cpen,
raaoo6pasHb|x N XNOKUX, OOIMXHbl UMETb LeHY OelieHUnA He 6onee 1 K, 3a ncknoyeHnem tex cny4yaes, Korga oHM nNpuMeHArTCA
ans uenen KaropunmeTpum n K HUM npeabaBnA0TCA COOTBETCTBYOLWLMMN OOKYMEHTaMN bonee BbICOKME Tpe6OBaHVIﬂ.

2.5.2. TepmonpeobpasoBaTtenv pasfnYHOro YCTPOMCTBA, Kak 3asiokeHHble B 3MEKTPUYECKylo MaliuHy B npolecce ee
W3rOTOBMEHNS, Tak M BCTpauMBaemble B Hee TOMbKO Ha BPeMsi MPOBEAEHUS WUCMbITaHWA, B KOMMIIEKTe CO BTOPUYHBIMU
n3mMepuTenbHbIMM NpMbopaMmn AOMKHbI 06ecrneynBaTb Ha BCEM AManasoHe U3MepeHusi ero norpellHocTs He Gonee 1,5 K.

2.5.3. B npouecce wucnbiTaHUs 3SMNEKTPUYECKUX MalUMH [OMNycKaeTcs NPUMEHEHWe HecTaH4apTM30BaHHbIX CPeacTB
M3MepeHns Temneparypbl, NPOLLEALWNX METPONIOrMYECKY0 aTTecTaumto B cootBeTcTBum ¢ FTOCT 8.326.

3. UBMEPEHUE COMNPOTUBIEHUA OBMOTOK NMPU MNOCTOAHHOM TOKE
B MPAKTUYECKW XONOAHOM U HATPETOM COCTOAHUMN
U CONPOTUBIIEHUA TEPMOMETPOB COMPOTUBNEHUA
MPU TEMNEPATYPE OKPY>XAIOLLEW CPE[QbI
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3.1. N'amepeHne conpoTuBreHnii 0OMOTOK Npy NOCTOSIHHOM TOKE HaZNeXuT NPOU3BOAUTL OOHMM U3 CNeayLLnX METOOO0B:
- BONbTMETPa U aMnepmeTpa;

- IBOWHOIoO MOCTa;

- OQMHAPHOro MOCTa;

- oMMeTpa.

Mpn n3mepeHun conpoTmeneHnin, MeHbLlumx 1 Om, NpUMMEHEHNE OANHAPHOIO MOCTa UM OMMETPA He JOMNYCKaETCS.

3.2. Ecnu npegnonoXeHo MpovM3BOAUTbL M3MEPEHUe TemnepaTypbl Kakon-nmbo oOMOTKM MEeTOAOM COMPOTUBMEHMS, TO
nU3MepeHne ee ConpoTUBIEHMS B NPaKTUYECKM XONOAHOM COCTOSHUM PEKOMEHAYETCH Npov3BOAUTbL TEMU Npubopamm, Ha Tex
npegenax n3amMepeHus 1 NPUMEepHoO Npu Tex 3Ha4eHUAX U3MEePUTENBHOMO TOKa, NPWY KOTOPbIX MOXET NPOM3BOAUTLCSA U3MepeHme
B HarpeToM COCTOSIHUW.

3.3. NamepeHne conpoTuBreHnii 0OMOTOK crnegyeT NpovM3BOAUTH HEMOCPELACTBEHHO Ha BbiBOA4AX 3TMX OOMOTOK, a Ans
3aMKHYTbIX OOMOTOK, HE MMEKLMX Havana WM KoHUa, Hanpumep, 0OMOTOK SIKOpeW KOMMEKTOPHbIX MalUMH MOCTOSHHOMO U
NepeMeHHOro Toka, - Mexay Toukamu, AOCTYMHbIMU AMS NPUCOEOVHEHUs U3MEPUTENbHOIO YCTPOMCTBA U BblOMpaeMbiMu B
COOTBETCTBUM C TUMOM OOMOTKN.

B kauyecTBe MCTOYHMKA TOKA NUTaAHUS M3MepI/ITeJ'IbHOI7I CXeMbl NPUMEHAKT 6aTapem AKKYMYIATOPOB U raribBaHN4YeCKNX
3N1EMEHTOB, OTAENbHbIN reHepaTtop NMOCTOAHHOIoO TOKa, CE€Tb MOCTOAHHOIO TOKa HEU3MEHHOro HanpsaXxeHua unm cTaTtuyeckumn
BbINPAMUTESDb, yﬂpaBﬂﬂeMbIVl nnn HeyﬂpaBﬂﬂeMblVl, nUTaeMbIn OT CETU nepemMeHHOro Toka HeM3MeHHOro HanpsAXeHus.

3.4. 3HayeHVe NMOCTOSHHOro TOKa MpW U3MEpPEHUN CONpOTUBEHMN OBMOTOK MeTodamu BONbTMETpa U amnepmeTpa unu
ABOWHOrO MOCTa [JOMKHO OblTb TakuM, 4TOObl agvabaTHOe MOoBbILWEHWE TemnepaTypbl M3MepseMon OBMOTKM 3a BpeMs
namepenns He npesbiwano 1 K. CkopocTb agmMabaTHOro nosbileHUst TEMnepaTypbl MegHon obmoTkm A&f A, Kic, cneayet
onpegensTb No hopmyne

as_Jo (1)

roe J - NNoTHOCTb TOKa B 06MOTKe npu namepeHun, A/Mm 2

Onga aniomnHMeBbIX 0OOMOTOK B 3HaMeHaTene BMecTo 3HadeHus 200 cnenyet noactaButb 86. Ecnn cevyeHne npoBogHuka
OOMOTKM HEeu3BEeCTHO, TO 3HayeHue W3MEepUTENbHOro ToKa ANl MedHoW OOMOTKM He [OOMmMKHO npeBocxoautb 15-20%
HOMMWHanNbHOIO TOKa AaHHOW 0BMOTKK, a MPOAOIMKUTENBHOCTL €ro NpoTeKkaHus - 1 MUH.

3.5. MMpu namepeHnn conpoTMBEHUN OOMOTOK B MPaKTUYECKM XONOOAHOM COCTOSIHUM criegyeT U3MepsaTb Temnepartypy
0OMOTOK, KOTOpasi He [OfKHa OTnMyaTbCs OT TeMnepaTypbl OKpyXatolen cpedbl 6onee yeM Ha +3 °C. [na uamepeHus
TemnepaTtypbl crneayeT NPUMEHSITL 3arnoXeHHble TepmonpeobpasoBaTteny, a B Criydyae Ux OTCyTCTBUS - BCTpanBaTb M3MepUTENnun
TemnepaTtypbl B MOMAOCTb MaluMHbl HE Mo3gHee 4Yem 3a 15 MWH 0O Hayana M3MepeHusa M 3awuwiatb UX OT BO3AENCTBUSA
Cny4YanHbIX NOTOKOB BO3AyXa.

Ona wnamepeHus TemnepaTypbl OOMOTOK MawuH MowHocTbio o 10 kBT (kB:A) gocTaTodHO YycCTaHaBnMBaTb OOMH
namepuTens TemnepaTypbl, 4na mawmH MowHocTbio oT 10 o 100 kBT (kB-A) - He MeHee AByX, ANs MaLlUWH MOLLHOCTLI0 oT 100
no 1000 kBt (kB-A) - He meHee Tpex, Ans mawuH MowHocTbio cBbilwe 1000 kBT (KB-A) - He meHee 4yeTbipex. [Npu yncne
n3mepuTenen Gonee ogHOroO MX cregyeT pasMellatb No BO3MOXHOCTY Goree paBHOMEPHO BHYTPY MalUWHbl. 3a TemnepaTypy
oBMOTOK crnefyeT NpUHUMAaTL cpegHee apuMETUHECKOE 3MEPEHHBIX 3HAYEHMIA.

B cnyyae HeBO3MOXHOCTM HEMNOCPEACTBEHHOIO M3MEPEHUs TemrepaTypbl OOMOTOK MaluMHa [OShKHa HaxoaouTbcst B
OKpy>KatoLLeln cpene B HepaboTaloLweM COCTOSIHUM A0 U3MEPEHUSI COMPOTUBIIEHUIA OBMOTOK B TEHEHME BPEMEHU, [LOCTAaTOHHOIO
AnNs TOro, YToObl BCE 4acT¥ MalUMHbI NPAKTUYECKU MPUHSINU TemMnepaTypy OKpyatowen cpefbl. N3ameHeHne TemnepaTtypbl
OKpyXatoLLeln cpedbl 3a 3TO Bpemsl He JOMmkHO ObiTb 6onblie +5 K. 3a Temnepatypy oOMOTOK npu 3TOM crnegyeT nNpvHUMaTh
TemnepaTtypy OKpyXatoLLlel cpefibl B MOMEHT U3MEPEHUS COMPOTUBMEHWIA.
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B cnyyae 06MOTOK C HemMocpeACTBEHHbIM XWAKOCTHbIM OXMaXAeHUWeM [OMyckaeTcsl Mpov3BOAWUTb U3MEPEHUE WX
COMPOTUBREHNA B MNPaKTUYECKM XONOAHOM COCTOSIHAM MPU LMPKYNsILUUMKM OXNaXaalowenh XUOKOCTU B TEYEHWE BPEMEHM,
HeobXxoauMoro Ans Toro, 4ToObl PasHOCTb TeMMepaTypbl XMOKOCTUM MNpU BbiIXxode KM3 OOMOTKM M Npu BXOOEe B HeEe He
npesocxopguna 1 K. 3a Temnepatypy oBMOTKM criefyeT NpUHUMAaTb CPEHIO TemnepaTypy OXnaxaarolen >XUAKOCTU npu
BXOZE U BbIXOA€e 13 OGMOTKY.

3.6. Mpu namepeHnn conpoTMBNEHM OOMOTOK METOAAMW BOMLTMETPA M aMrnepMeTpa UM ABOWHOIO MOCTa NPOBOOHUKM
uenew Toka 1 NageHusl HanpshkeHUs Ha N3MepPsEMOM COMPOTUBIEHNW CrieayeT NPUCOEAMHATE K 0OMOTKe pasgenbHo, YToObI K
NageHuio HanpsPKeHUs Ha M3MEePSIEMOM COMPOTMBIIEHMU He NpubaBnsAnocb NageHve HanpsKeHus B MEePeXOAHbIX KOHTaKTax
uenu Toka (4ept.1).

YepT.1

Ecnun conpoTtueneHne BOJIbTMETpPA OTNN4YaeTCcd OT U3MepAeMOoro ConpoTuBrieHNA mMeHee 4eM B 100 pa3, ToO UCTUHHOE
3HayYeHne N3MepPeHHOro ConpoTMBIIEHUs &, Owm, nogcunTbiBaloT NO (j)opmyne

: (2)

rae L7 - uamepeHHoe nageHune HanpshkeHus, B;
T - U3MepeHHbIN TOoK, A,

F; - conpotveneHne sonskTMeTpa, Om.

Bo n3bexaHue NoBpexaeHUs BONLTMETP CredyeT noakniodaTb TOMbKO MOCIe AOCTUMXKEHWUS! YCTaHOBMBLLENOCS 3HAYEHUN
TOKa B OOMOTKE M OTKIoYaTh Nepeq KaxabiM U3MeHeHUem Toka. Mpu n3mMepeHnn conpoTUBeHnst 0BMOTOK BO3OYKAEHUS TOK
nepen OTKIOYEHUEM CrielyeT CHWKaTb 40 3Ha4YeHUs!, He npeBocxoasero 5% HOMUHANBLHOMO Toka AaHHOW OGMOTKY.

3.5, 3.6 (MIameHeHHas pegakuus, Nam. N 2).

3.7. Mpu n3amepeHUn conpoTUBMNEHNII OBMOTOK B NMPaKTUYECKN XONOAHOM COCTOSIHUM KaXKaoe CONpPOTUBIEHUE AOMKHO ObITb
M3MepeHo He MeHee Tpex pas: Npu M3MepeHUn MeToaoM BOMbTMETpa U aMmnepMeTpa - NPy pasnuyHbiX 3HaYeHUAX Toka, a npu
N3MEPEHUN MOCTOM (OBOWMHBLIM UINM OAMHAPHBLIM) - KaXabl pa3 Mocre HapyleHWs paBHOBECUS MOCTa. 3a AelCcTBUTENbHOe
pe3yrnbTupyloLee 3HaYeHne N3MepsieMoro CoOnpOTUBIEHNS crieayeT NpUHMMaTh cpefHee apudMeTuyeckoe BCeX M3MEPEHHbIX
3Ha4yeHuin. PesynbtaTtbl M3MEpPEHUs OAHOMO U TOFO KE COMPOTUBIEHUSI He OOMKHbI OTNINYATLCA OT CpeaHero 3HavyeHus bonee
yeM Ha +0,5%.

Mpy npnemocaaToYHbIX UCMbITAHUAX Ha NPeanpUSTUN-U3roToBUTENe MawmH MowHocTeo Ao 100 kBT (kB-A) gonyckaetcs
OOHOKpPaTHOE W3MEpPEHMEe COMPOTMBIMEHUST KaxXaoM OOMOTKM; ecrnv W3MepeHue COMpoTMBMAEHUA OBMOTOK AonyckaeTcst
nNpon3BoanTb BbIGOPOYHBLIM MOPSOKOM, TO pe3yrnbTaThl OTAENbHbBIX U3MEPEHUA HEe OOMKHbI OTANYATbCS OT CPEeQHEero 3HavyeHus
6onee 4YeM Ha +1%.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

FOCT 11828-86 MalunHbl anekTpuyeckve BpallatLlumecsi. O6wime metoapl ucnoitaHui (¢ MameHennamm N 1, 2) CTtpaHnua 9
F'OCT om 15 ageycma 1986 2. Ne 11828-86

I/I3mepeH|/|e COﬂpOTI/IBﬂeHI/II?] 0ob6MOTOK AonyckaeTtca npoun3BoauUTb Ha HeCO6paHHOIZ MallnHe, ecnnm B O6MOTKe,
conportueneHne KOTOpOIZ N3IMEPAIT, He 6yﬂyT BbINONTHATECA MNMPOU3BOACTBEHHbIE oOnepaunn, KOTOpble MOryT BbIi3BaTb
N3MEHEeHne ConpoTuUBIIEHNA.

3.8. ilamepeHue conpoTmBneHnss MHorodasHblx O6MOTOK NpU HanNM4uMM BbIBOAOB Hayarna u KoHua Kaxgon dasbl criegyet
npon3eBoanTb NOgasHo, a Npu HanMyun OTAEMbHbIX BbIBOAOB OT YacTen a3 - OTAeNbHO ANs Kaxaow yacTtu. [Npu Hanuumm
NPOMEXYTOYHbIX OTBOAOB KakoM-nnbo oOMOTKM cregyeT Npov3BOAUTbL U3MEPEHUE MeXOY KaxAabiMW ABYMsSi COCEOHUMM
0TBOA4aMM, O4HAKO CyMMa M3MEPEHHbIX NPU 3TOM COMPOTUBIIEHNIA YacTeN OOMOTKM MOXET OTNMYAaTLCA OT COMNMPOTUBIIEHUS BCEN
0OMOTKM B Lienom.

Ecnu conpsxeHune a3 npousseneHo BHYTpYM OOMOTKM Harmyxo, TO CONpOTUBMEHWE creayeT U3MepsiTb Mexay Kaxaon
napon nuHelHbIX BbIBOAOB. [pu conpsxeHun a3 B 3Be3ny 6es BbiBOAa HeWTpanu conpotusnexne £y, Om, dasbl,
npunerarowlen K Bbisoay 1, cnegyet onpegensaTs No doopmyne

_ S+ R Ay
2

@)

|

rae Fsy, Fo v Fay - conpotneneHuns, nsmepeHHble cooTBETCTBEHHO Mexay BbiBogamm 3m 1,11 2,21 3, Om.

Mpy conpspkeHnn a3 B TpeyronbHUK conpotuenenne Ky, Om, dasbl mexay BbiBogamu 1 1 3 cnegyeT onpenenatb no
cdopmyne

2R1aRy3  Rpp v Ry~ Ry

Rl =
Rig + Egq — Ry 2

(4)
Mo aHanornyHbiM copMynam C KpyroBolW mnepecTaHOBKOW COOTBETCTBYIOLLUMX WHOEKCOB cnegyeT onpefensatb
COMPOTUBIEHUS NPo4mX has.

Ecnu pacxoxaeHnsi B M3MepeHHbIX 3Ha4YeHnax ConpoTueneHnin M-, Koz n Fsy He npesBocxoaaT #2% npu CONpshXeHum
a3 B 3Be3gy vnu £1,5% npu conpsxxeHun a3 B TPEyronbHUK, TO COMPOTUBMEHWEe oAHON (ha3bl cnegyeT onpefensaTb Mo
YMPOLLEHHbIM hopMyrnam:

- Npu conpsixeHun pas B 3Be3ay

R
F=1%; ()
2
- PU conpsiXeHUN das B TPEYromnbHUK
R- 3‘2‘*, ®)

rae K - cpenHee apumeTYeckoe Tpex CONpOTUBNEHUI, U3MEPEHHbBIX MEXAY NMHENHbIMM BbiBoAamMu, Owm.

B acuHXpOoHHbIX ABUraTensax ¢ AByMsi unu Gonee YactotaMum BpalleHUs AOMKHbI OblTb M3MepPeHbl CONPOTUBIEHNST 0BMOTOK
cTartopa Ans Kaxkaon HOMUHaNbHOW YacToTbl BpaLleHus.

3.9. Ecnn wusmepeHune conpoTMBNEHUS Kakow-nmbo oBMOTKM B NPaKTUYECKM XOMOAHOM W B HArpetoM COCTOSIHWM
Npon3BOANTCS C LiENbI0 onpedeneHnsi NpPeBbILLEHNS ee TemnepaTypbl Hag TeMnepaTypon COOTBETCTBYIOLLEN OXMaxaatoLLen
cpenbl, TO 3TO nNpeBblweHne A%, K, cnegyert onpegensaTtb no doopmyne

-R. /1
ﬁ8~=—RTR S E+ Sy [+ 8y — 5y, (7)
K
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roe Fp - conpoTmBneHne obMOTKM B HarpeToM coctosiHumn, Owm;
F,, - conpoTtuBneHve o6MOTKM B NPaKTUHECKN XONOAHOM COCTOSAHUM, Om;
%+, - Temnepatypa 06MOTKM B MPaAKTUHECKN XONIOAHOM COCTOsiHUM, °C;

#, - TeMnepatypa oxnaxaatoLleii cpeapl, °C;

0. - TeMnepaTypHbIi KO3PMLNEHT CONPOTUBIEHNS MaTepuana obMoTkM B auanasoHe Temnepatyp ot 0 go 100 °C. Ans
MeOHbIX 0BMOTOK 3HayYeHne 1;‘.:;_- NpuMHUMatoT paBHbiM 235. MNpy NpUMEHeHUN 0OMOTOK N3 APYrMX MaTepuanosB 3HavYeHne 1;’0:
onpeaensitoT NogcTaHOBKOW TeMnepaTypHOro koaduLMeHTa CONPOTMBIEHUS AS AaHHOrO Matepuana

3.10. an/IBe,El,eHI/Ie conpoTmBneHnaA 06MOTKVI, N3MEPEHHOIo B NpakTn4eCKkn XoriogHOM COCTOAHUNU, K KaKOMy-J'II/I60 NHOMY
3Ha4YeHNK ee TeMmneparypbl cneayeTt npoBoanTb Mo d)opmyne

1+ id
Bo=—""& 8
& 1+'33'*'-?'x X ()

rae R‘B - ICKOMO€E 3Ha4eHune conpoTuBieHnA obmoTkun, Owm;

£, - conpoTnBneHne o6MOTKM NPy N3MEPEHNN B MPAKTUYECKN XONOAHOM COCTOAHWUK, OMm;
2} - TemnepaTtypa, K KOTOPOW A0IMKHO ObITh MPMBEAEHO U3MEPEHHOE CONPOTUBNEHNE 0OMOTKM, °C;

#, - TemnepaTtypa 06MOTKM NpY M3MEPEHNN B NPAKTUYECKN XONOAHOM COCTOSHWH, °C;

. - TeMnepaTypHbI k03hPULNEHT CONPOTUBNEHMS MaTeprana ooMoTku B guanasoHe temnepatyp ot 0 go 100 °C.
3.9, 3.10. (UsmeHeHHaa pegakuud, Nam. N 2).

3.11. I'Ipvl HEBO3MOXHOCTU [OOCTUXEHUA TMpaKTU4eCKNn XOnoaHOro COCTOAHUA obmoToK AonyckaeTtca npon3BognTb
n3amepeHme conpoTmnBrieHnA 0OMOTOK B COCTOSAAHUN NpakTn4ecKkn TenyioBoro paBHoBeCcud 0BMOTKM ¢ oxnaxgatoLen Cpe,u,0|7|.

TeMHepaTypy obmoTkM ¢ HenocpencTBeHHbIM >XWOKOCTHbIM OXnaXxXgeHnem B COCTOAHUN MNpakKTU4eCKn TensoBoro
paBHOBeCUA cnenyet npuHMMmaTb paBHOﬁ cpep,Heﬁ TeMneparype oxnaxgaroLen XUaKocTu npu BbiXoge U Bxo4de B O6MOTKy;
npuv 3TOM pa3HOCTb TemMnepaTypbl XXNOKOCTU Ha BXOAE U BblXOAe HE OOJKHA ObITb 6onee 1 °C.

Ecnu HenocpencTBeHHoOe n3MepeHue temnepaTypbl 0O6MOTKM HEBO3MOXHO, TO B 3MEKTPUYECKOW MalluMHe yCTaHaBnuBaoT
namepuTenu Temnepatypbl. 3a Temnepatypy 0OMOTKM B COCTOSIHUM NPaKTUYECKM TEMNMOBOro paBHOBECUS NMPUHUMAIOT cpegHee
apudMeTnyecKoe 3HadeHe NokasaHum aTUX U3MepUTENen, ECN OHO U3MeHsIeTCsl He Bonee, YeM Ha 1 °C 3a 4 4, a U3MeHeHune
conpoTuBneHnss obmMoTKM 3a 9TO BpeMsi cocTaBnseT He 6onee 0,5%; Npu 9TOM NokasaHus U3MepuTenen TemnepaTypbl He
OOIMKHbI OTNMYaTLCH OT CpeaHero 3HadyeHus 6onee Yem Ha 2 °C, a 3HaKv U3MEHeHUs TeMnepaTypbl U CONPOTUBIEHNST OBMOTKM

[OOIMKHbI coBnaaathb.

Ecnu B anekTpuyeckor MallvHe M3MepuTenein Temnepatypbl HET U OHWU He MOTYT ObiTb YCTaHOBMEHbI, 33 TEMMNepaTypy
OBMOTKM B COCTOSIHUM MpaKTUYECKU TEMNOBOTO PAaBHOBECUSI MPUHUMAKOT TemnepaTypy MNOBEPXHOCTU MallWHbI, ecrnu aTa
Temnepartypa usmeHsietcsi He 6onee yem Ha 1 °C 3a 4 4, a U3MEHEHNE CONPOTMBNEHUSI OOMOTKM 32 3TO BPEMSI COCTaBISIET He
6onee 0,5%; Npu 3TOM 3HaKM U3MEHEHUSI TEMNEPATYPbI U CONPOTUBIEHMWS! AOMKHbI COBNaaaTtb.

3.12. NamepeHne conpoTUBNEHUSI OOMOTOK NepeMeHHOro Toka B HarpeToM COCTOSIHMM Ha Bpallatolencs mallvHe 6e3
OTKNtoYeHna ot cetn npomssoaat no FOCT 27222. smepeHue conpoTmBneHns 0OMOTOK NOCMe OTKIYEHMS U ralleHns nons u
noA Harpyskor [OonyckaeTcsi MpOM3BOAWUTbL C MPUMEHEHMEM creumnanbHbiX CxeMm, obecneymBaronx NogasBrneHve B uUenu
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n3mMepuTenbHOM cxemMbl paboyero 1 ocTaTouHOro NePeMEHHOro Toka.
(NameHeHHas pegakums, Mam. N 1).

3.13. iamepeHune conpoTmsBrneHnss 0BMOTOK 3NEeKTPUYEeCKMX MallMH Manown moliHocTy Ao 1 kBT cnegyeT npovsBoanTb No
[OCT 16264.0.

3.14. N3amepeHne conpoTuMBREHUN TepmonpeobpasoBaTenert CONPOTMBIEHUS MpU TemnepaType OKpyxarwwen cpeabl
cnegyeT NPOV3BOAMTL OAMHAPHBIM MOCTOM kracca 0,5; npyu 3TOM M3MepuUTEnbHbIA TOK HE OOMKEH NpeBbIlaTh A4OMYCTUMOrO
3HaYeHus ans JaHHoro Buaa TepmonpeobpasoBartensi ConpoTUBNEHUS. 3HaYeHNe CONPOTUBIIEHUS ONpeaensieTcsl kak pasHOCTb
MeXay W3MEePEHHON BENWUYMHOW U COMPOTUBIIEHWEM COEAMHUTEMbHLIX NMPOBOAHMKOB [0 BbIBOAOB TepmonpeobpasoBaTtenei
COMNPOTMBMEHMS.

4. NCMNbITAHUE MALUMHbI NPU MNOBbILUEHHON YACTOTE BPALLEHUA

4.1. VcnbiTaHMe npu MOBbLILWEHHON YacToTe BpalleHus criedyeT NpoBoAMTb NGO B pPexume reHepartopa MyTem
COOTBETCTBYIOLLErO MOBLILIEHWS 4acTOTbl BpalleHVs MpPUBOAHOrO ABwraTens, nubo B pexume OBuratens, npudem Aans
GeCKONNEKTOPHbIX MalLWH NepPeMEHHOro ToKa - NMyTEM COOTBETCTBYHOLLENO MOBbILIEHWS YacTOTbl MUTAHUS, a ANS KOSTEKTOPHbIX
MalUMH MOCTOSIHHOTO W MEPEMEHHOro ToKa - MyTEM COOTBETCTBYHOLLETO PEryriMpoBaHUS CamMoN WCMbITYEMON MalUUHbI.
[lonyckaeTcsi NpoBoAnUTb UCTbITaHWE BpaLlaloLERCcs YacTy MalLUHbI BHE HEMOOBWXHOM YacTu.

[ns mMawwnH ¢ HECKONbKMMW HOMWUHASbHbIMW YacToTaMum BpalleHna mcnbitTaHne npu NOBbILLEHHOW YacToTe BpalleHua
cnenyet npoBoAnTb And HanbonbLlen 4YacToThbl BpaLlleHuna.

D,OI'IyCKaeTCFI OAHOBpeMeHHOE UCnbiTaHne npu NOBbILLEHHOW YacToTe BpalleHuna OByx nnm bonee ANEeKTpn4eCknx MallunH,
COeMHEeHHbIX B arperart, npu paGOTe OLHOW N3 HNX B pexunmve gsurartena.

4.2. lMpun ucnblTaHMM YacToTy BpalleHWs creayeTt MnaBHO NOBbIWATbL A0 3HaveHus, yctaHosneHHoro B FTOCT 183 unu B
CcTaHAapTax UM TEXHUYECKUX YCNOBUSAX Ha KOHKPETHbIE BUAbI 3NEKTPUYECKUX MALLWH, BblAEPXMBaTb NPy 3TOM 3HaYeHWu B
TeYyeHne 2 MUH 1 NNaBHO NOHWXaTb A0 MOMHOW OCTaHOBKM MalUWMHbI, MOCMe Yero cregyeTt NpPouM3BECTU TLaTerbHbIA OCMOTP
BpaLyaroLencsa Yactu. [Ina MawmnH ¢ Konnektopamu Uim KOHTakTHbIMU KOMbL @MU HaANeXnUT n3amepstb bueHne aTunx y3nos go
W nocne UCNblTaHus, ecnu Takoe U3MepeHne npeaycMaTpuBaeTcsa B cTaHAapTax UM TEXHNYECKUX YCNOBUSX HA KOHKPETHbIE
BWAbI SNEKTPUYECKNX MALLUH.

4.3. WcnbiTaHne npy MOBbILIEHHONW YacToTe BpalleHWsl crieqyeT NpOBOAMTb MO BO3MOXHOCTU HEMOCPeACTBEHHO Mocne
UCMbITaHWs Ha HarpeBaHWe, eCr OHO MPOBOAMNTCS.

McnbiTaHne npu NOBbLILIEHHOW YacToTe BpaLLEHUsT HESIBHOMOSMIOCHBIX POTOPOB CUHXPOHHBLIX MAalUWH credyeT NpoBOAWUTL B
HarpeToM COCTOSIHUK Npu Temnepartype 0OMOTKM, Orm3kon k paboyen.

YacToTy BpalleHUss Npu UCMbITAHMU MPU MOBLILEHHOW YacToTe BpalleHWUsi PEKOMEHOYETCS U3MEPSTb OUCTAHLMOHHBIMM
MeTodaMu.

5. UICNbITAHUE NP KPATKOBPEMEHHOW NEPEMPY3KE MO TOKY
nnu no BPAWAIOLLEMY MOMEHTY

5.1. WcnbiTaHne npu KpaTKOBPEMEHHOW Meperpyske Mo TOKy OOMOTKM SAKOpsi crnedyeT MpoBOAWUTb Mpu Temneparype
OOMOTKM M aKTUBHOW CTanu, No BO3MOXHOCTU ONM3KoW K Temnepatype, COOTBETCTBYIOLLEN HOMUHANbLHOMY pPexuMmy paboTsbl
OaHHOW 3MEeKTPUYECKOW MalluuHbI. VIcnbiTaHne MOXET NMPOBOAMTBLCS Kak B PEXMME KOPOTKOro 3amblkaHusi, Tak U npu pabote
MaLUVHbI MOA4 Harpy3KoW, COOTBETCTBYIOLLEN ee BUAY; B NocrnegHeM cryvae criegyeT orpaHMuMBaTh HamnpsbkeHue Ha BbiBOgax
UCMbITYEMOW MallvHbl TakuM NpegenoM, npyu KOTOPOM €elle He HacTynaklT HedomnycTUMble Meperpysku Opyrnx ee obMOTOK,
CBsI3aHHbIE C Neperpy3kon 0OMOTKM SKOPS.

[ns vcnbiTaHns cnepyeT yBenuyYUTb TOK 0OMOTKM siIkopsi 40 Tpebyemoro 3HauyeHUsl NOBbILLEHWEM Harpysku Ha Bany unm
NnoBLILLEHMEM TOKa BO30YyXAEHWS, BblaepXaTb 3TO 3Ha4YeHMe B TeyeHue BpemeHu, yctaHoBneHHoro MOCT 183 wnu B
cTanZapTax WM TEXHUYECKMX YCIOBUSIX HA KOHKPETHbIE BUAObI SMEKTPUYECKUX MaluMH, U 3aTeM pasrpy3uTb MaluuHy Wiu
NMOHM3NTb ee BO3DOYyAeHWe Tak, YTOObl 3Ha4eHne Toka cTano He 6ornblue HOMUHAMBLHOrO.
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5.2. WAcnbiTaHne npun KpaTKOBpeMeHHOVI neperpy3ke nasuratend no BpawawnweMy MOMEeHTY crneayeTt npoBOoOUTb Mpu
TeMneparype Bcex ero yacTemn, No BO3MOXHOCTU OGnunskon K TeMneparype, COOTBeTCTByI-OLLLeIZ HOMUHAIIbHOMY peXnmy paGOTbI
OaHHOro aAsurartend.

Ons  wcnbiTaHna cnenyetr  yBenndntb l'lpMJ'IO)KeHHbII;I K Bany Aasuratens TOpMO3‘i|LIJ,I/1I7I MOMEHT OO0 3Ha4veHwuA,
yCTaHaBnMBaemMoro B cCTaHgaptTax W TeXHUYEeCKUX YCIIoBUAX Ha KOHKpPEeTHble BUAbl nBurarenen, BblAepXaTb TaKoe ero
3Ha4YeHne B Te4eHne BpemMeHn, YCTaHOBIIEHHOIO B 3TUX Xe OOKYyMEeHTax. |_|pl/1 9TOM HanpsaxeHune O0IMKHO MMETb HOMUHalbHOEe
3Ha4yeHne, a TOK BO36y)K,D,eHMFI CUHXPOHHbIX apuratenen u pBuratenen MOCTOAHHOMO TOKa AOMKEH COOTBETCTBOBATb
HOMUHalIbHOMY peXnmMmy paﬁOTbI psuratens. o ncrevennn YKa3aHHOIro BpemMeHun apurateslb crieayet pasrpy3nTb Tak, 4TOObI
3Ha4YeHune Bpallarolero MoOMeHTa crtasno He fornbLUe HOMUHaNBLHOrO.

5.3. Jo n nocne ucnbITaHNs NpPU KpaTKOBPEMEHHOMW MNeperpy3ke Mo TOKY WMAM MO BpallallemMy MOMEHTY crnegyet
TLATENbHO OCMOTPETb UCMBLITYEMYHO MaLUVHY, MPOBEPUTb COCTOSHME KPENMeHuin OBMOTKM SKOpPSA U COCTOSIHME ee M30nauum
n3MepeHneM conpoTMBrneHus nocrnegHen. locne ncnbiTaHns Npyu neperpyske cnegyer NpoBOAUTb UCTbITAHMSA M30NALUMM  Ha
3MNEeKTPUYECKYIO NMPOYHOCTL Mo NN.7.5 1 7.6.

Mpu McnbITaHUM 3NEKTPUYECKMX MaLUuH MolHocTblo 5000 kBT (kB-A) 1 Bbille UnM C ANVMHOW cepAevHuKka skopst 1 M u
bGonee criegyeT KOHTPONMPOBAaTb TemrepaTtypy OOMOTOK Sikops M BO30GyXAeHUs HOpMarbHO NPUMEHSIEMbIMM AN 3TOro
MeTogamu.

(NameHeHHas pegakuuns, Mam. N 2).

6. UBMEPEHUE COMPOTUBIIEHUA N30NALUN OBMOTOK
OTHOCUTEJIbHO KOPIMYCA MALLUHBI U MEXXTY OBMOTKAMMW,
COMNPOTUBIEHUA N30NALUN TEPMOMETPOB COMNPOTUBIIEHUA
N COMPOTUBIIEHNA n3ondauum nogwiMnHUKoB

6.1. I/IamepeHVle conpoTtueneHna nonaumn 0OMOTOK OTHOCUTENBHO Kopnyca MallunHbl 1 Mexay obmoTkamm npon3BoanTCA
B UendaxX NpoBEPKU COCTOAHUA U3onAaAunn U nNpurogHOCTU MalluHbl K NpoBeaeHUI0 nocnenyrLnx MCNbITaHWMA. PeKomeH,qyech
npoBoANUTb N3MepeHune:

- B MpaKTU4YEeCKNU XONOAHOM COCTOSIHMM MUCMbITYEMO MalUMHbl - OO0 Hayana ee MCMbliTaHus MO COOTBETCTBYIOLLEN
nporpaMme;

- B HArpeToM COCTOSIHUM - MpU TemnepaType oB6MOTOK, BrM3koi k TemnepaTtype pexuma paboTel, B KOTOPOM MPOBOANUIOCH
ucnblTaHWe Ha HarpeBaHue;

- HEe3aBWCMMO OT TemnepaTypbl OOMOTOK - A0 W MOCRe WCMbITaHWA M30NALMM OOMOTOK Ha 3MEKTPUYECKY MPOYHOCTb
OTHOCUTENBHO Kopryca MalUUHbI U Mexay 0OMOTKaMU NepeMeHHbIM HanpsKeHneMm, 40 U NMocne UCTbITaHUsA Npy neperpyske no
TOKY MMM MO BpaljalolemMy MOMEHTY, A0 M MOCMe WUCMbITaHUS MpW MOBbILIEHHOW 4YacToTe BpalleHus, Takke OO0 W nocre
HEKOTOPbIX CreuunanbHbIX BUAOB WUCMbITAHUS, KaK Hanpumep, MUCMbITaHUs CUHXPOHHbLIX MalUUH Ha MeXaHUYEeCKyl MPOYHOCTb
npu yaapHOM TOKE KOPOTKOrO 3aMblKaHus.

6.2. VIamepeHne conpoTuBEHUS U30MSLMN OOMOTOK CriefyeT Npov3BOAUTL: MPU HOMUHANBLHOM HanpshKeHUn 0BMOTKM A0
500 B BkntountensHo - meraommeTpom Ha 500 B; npu HOMMHaNbLHOM HanpsikeHun obmoTku cBbiwe 500 B - meraoMmeTpom He
mMeHee 4yeM Ha 1000 B. Mpu namepeHnn conpoTUBNEHNS M30MNsLMM OOMOTOK C HOMUHAmNbHBIM HanpshkeHnem cabiwe 6000 B,
MMEILNX 3HAYMTENBHY EMKOCTb MO OTHOLLEHUIO K KOPNYCY, PEKOMEHAYETCA NPUMEHATb MeraommMeTp Ha 2500 B ¢ MOTOpHbIM
NpPMBOLOM MITM CO CTaTUYECKOM CXEMOW BbINPSAMIEHUS NEPEMEHHOIO HanpsXKeHus.

6.3. MamepeHune conpoTMBEHNS U30NSLMM OTHOCUTENBHO KOpryca MalluHbl U Mexay oOMoTkaMu criefyeT npov3BoauTb
rnooyepenHo ANs KaXZoW Lenu, UMetoLei OTAenbHble BbIBOAbI, NPU 3MEKTPUYECKOM COEOMHEHWM BCEX MPOYMX LEenen ¢
KOPMyCOM MaLUWHbI.

N3mepeHre COMpOTMBNEHUS M30NALMM OBMOTOK TPEX(ha3HOro TOKa, Harfyxo COMPSPKEHHbIX B 3BE34y UMM TPEYrofibHUK,
NPOM3BOANUTCS OISt BCEW OOMOTKM MO OTHOLLEHUIO K KOPMYCY.

MN3onnpoBaHHble 0BMOTKM 1 3aLLMTHbIE KOHAEHCATOPbI, a TakkKe WHble YCTPOWCTBA, MOCTOSAHHO COeAMHEHHbIE C KOPMYCOM
MalLWHbI, Ha BPEMSI U3MEPEHUSI CONMPOTMBIIEHNS MX U30MNSALUM AOIMKHbI ObITb OTCOEAMHEHBI OT KOpMyca MalUVHbI.
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I/IsmepeHVle conpotmeneHna  mnsonaunn 06MOTOK, nMerwwmnx HenocpeacTtBeHHoe BOAAHOE oXnaXageHue, [OOJMKHO
npon3BoanTbCA MeraoMmeTpom, MMEeKLMM BHYTPEHHEee 3KpaHupoBaHWE; NMpun 3TOM 3aXXM MeraoMmeTpa, COEOWHEHHbIN C
9KpaHoMm, crneayet NnpucoegnHATb K BO,D,OC60prIM KONneKkTopam, KOTopble Npu 3TOM He OO0JTKHbl UMETb MeTannmM4eckon cBA3n
C BHELLHEN CUCTEMOW NUTaHUst OOMOTOK ANCTUINATOM.

Mo OKOHYaHMU M3MEPEHUS COMPOTMBIIEHUS U30NSILMM KaXaoW Lienu cneayeT paspsaauTb ee aneKTpUYeckum coeguHeHnem
C 3a3eMIIEHHbIM KOPNYCOM MaluuHbl. [Ona oBMOTOK Ha HoMuHanbHoe HanpshkeHve 3000 B v Bbiwe NpogoomMKUTENBHOCTD
COeaUHEHUsI C KOPMYCOM AOIMKHA ObITh:

- ons MawmH mowHocTbio Ao 1000 kBT (kB-A) - He meHee 15 c;
- ona MawmnH mowHocTbio 6onee 1000 kBT (kB-A) - He MmeHee 1 MUH.

Mpu nonb3oBaHuu MeraommeTpoM Ha 2500 B npogomkuntenbHOCTb COEAMHEHUsI C KOPMYyCOM AOrmkHa ObiTb He MeHee 3
MWH HE3aBMCUMO OT MOLLHOCTM MaLUWHbI.

6.4. VlamepeHne ConpoTUBMNEHNST N30NALMU 3aNOXEHHbIX TepMonpeobpasoBaTene ConpoTUBIEHMS cneayeT NpoBOAUTb
MeraomMmmeTpoMm HanpsxeHvem 500 B.

6.5. I/I3M9peHV|e conpoTueneHna n3ondaumm n3onnpoBaHHbIX NOALLWUMHUKOB U MaClAHbIX yI'IJ'IOTHeHI/IIZ Bana OTHOCUTENTbHO
KopnycCa crieayet npoBoAUTb Npu TeMmneparype 0|<py>|<a+ou.|,e|7| cpeabl MeraoMMeTpoM Hanps>xeHnem He MmeHee 1000 B.

7. UCNbITAHUE N30NALUN OBMOTOK HA ANEKTPUYECKYIO NMPOYHOCTDb
OTHOCUTEJNIbHO KOPIMYCA MALUUHbI U MEXQTY OBMOTKAMMU

7.1. VicnbiTaHne usonsaumm obMOTOK Ha 3NEKTPUYECKYIO MPOYHOCTb OTHOCUTENBHO KOpMyca MalUWHbI U Mexay 0OMOoTKamMm
cnegyeTt Npov3BOAUTL MPaKTUYECKU CUHYCOMAANbHbIM HanpsikeHuemM npombiwnieHHon YacTtoThl (50 unm 60 y). Ucnbitanme
pekomMeHayeTCcsl NPOBOAMTL OT MCMbITATENbHOrO TpaHcdopmaTopa MoOLWHOCTLo He MmeHee 1 kB-A Ha kaxgbie 1000 B
TPAHCHOPMUPOBAHHOTO HAMpPsSKEHUs!, €CNU 3HaYMTeNnbHas €MKOCTb WUCNbITyeMON OOMOTKM MO OTHOLUEHMIO K KOpnycy He
notpebyeTt 6onbLIE MOLLHOCTH.

UcnbiTaTenbHbii  TpaHcdopMaTop AOomkeH ObiTb cnabo HacbIWweH: Npu HOMUHANbHOM 3HAYEeHUW €ero HanpsbkeHus
OTKMOHEHWEe HaMarHM4YMBaroLLEero Toka oT NPONOpLIMOHANbHOCTM HanpsbkeHWo He JormkHo npesocxoantb 10%. Bo nsbexaHue
NCKaXXeHUs CMHYCOoMAanbHOCTN TPaHC(OPMUPOBAHHOIO HaNPSHKEHNS K UCNbITaTeNbHOMY TpaHcdopMaTopy cneayeT noaBoAUTb
NUHenHoe HanpsbkeHue TpexdpasHonm cuctembl. [JonyckaeTca nutaHWe ucnbiTaTenbHOro TpaHcdopmaTopa OT cneuuanbHO
npegHasHa4eHHOro Afnsi 3TOW Lenu CUMHXPOHHOTO reHepartopa, B KOTOPOM OOMXKHbl ObiTb MPUHSATHI Mepbl AN NpaKTUYecKu
MOHOro NOAaBNeHNs 06pPaTHOCUHXPOHHOIO NONS.

7.2. NamepeHne uvcnbITaTenbHOro HanpsbkeHus cnegyet npousBOAWTb Ha CTOPOHE TPaHCHOPMMPOBAHHOMO HanpsKeHWUst
npy MOMOLLM 3NEeKTPOCTaTU4EeCKOro BOMLTMETPA, W3MEPUTENbHOrO TpaHcopmaTopa HampsKeHns Wnu - crneyuwansHon
N3MeEpPUTENbLHON OOMOTKM WUCMbITATENLHOTO TpaHcdopmaTtopa. WamepeHue wcnbiTatensHoro HanpskeHus o 3000 B
OOMycKaeTcs MPON3BOAMTE NpY NOMOLLY BONbTMETPA C 406aBOYHbLIM COMPOTUBIIEHUEM.

Mpwn ncnbiTaHM M3onsLMM 0OMOTOK C HOMUHaNbHLIM HanpsikeHnem 6000 B 1 Bbilwe Ans MawmnH MoLLHocTblo 6onee 2000
KB-A pekomMeHOyeTcs MogknoyaTh napannenbHO OObEeKTY WUCMbITaHUS LIapoBOW pa3psifHUK, YCTAHOBMEHHbIA Ha NpobuBHOE
HanpspkeHue, NpeBbllLakoLLee UCMbITaTeNbHOE HanpsbkeHue He Gonee yeM Ha 10%. B uenb aToro paspsigHvMka AOMKHO ObiTb
BKIMIOYEHO 3aLUUTHOE CONPOTUBIIEHUE OIS OFPaHMYEHUST TOKA KOPOTKOIO 3aMblkaHUA npu npoboe paspsaHuka.

7.3. PeI'yJ'IMPOBaHVIe MCNbITaTenbHOIo HanpsXeHua cneayeTt npon3BouTb NMaBHO UM CTyneHAMU, He npeBblllakownmm
5% ero okoH4YaTenNbHOro 3Ha4YeHus, nyTemM perynmnpoBaHuAa HanpaXeHud, noaBoanMoro K ﬂepBVI‘-IHOﬁ obmoTKe.

WcnbiTaHne crieayeTt HadnHatb C HanpsaXXeHua, He npeBblllatoero nofioBUHblI OKOHYaTelTIbHOIo. BpeMﬂ, gonyckaemoe ana
nogbemMa HanpsaxXeHma oT No0J1I0BUHHOIO 3Ha4eHUA A0 NOoJIHOro, A0SMKHO ObITb He meHee 10 c.

MonHoe ucnbITaTeNbHOE HanpsbkeHne credyeT BblOepXkuMBaTb B TedeHne 1 MWH, Mocfie Yero MraBHO CHU3UTb [0
MOSIOBMHHOIO 3HAYEHUS U OTKIMIOYUTL NUTaHUE TpaHcdopmaTopa.
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Mpu ucnelTaHUn 0OMOTOK C HOMUHATNBHBLIM HanpsbxeHneM Ao 660 B MawwmH molHocTelo Ao 15 kBT npyu maccoBom Bbinycke

NOMHbIM UcnbITaTenbHbIM HanpsXeHnem no NOCT 183 B TeyeHue 5 ¢ unm HanpsbkeHnem, noeblweHHbIM Ha 20% cBepx

NnonHoro, B TeyeHue 1 C, UCNbITaTeNbHOE HanpshkeHWe cregyetr NpuknagblBaTb aBTOMAaTMYECKMM NpUcnocobreHnem,
obecneymBaroLLMM OTCYTCTBUE HEAOMYCTUMbIX KOMMYTALMOHHBLIX NepeHanpsiXeHun.

(NameHeHHas pegakums, Mam. N 2).

7.4. WcnbiTaHne msonauum obMOTOK OTHOCUMTENBHO Kopnyca MalluHbl 1 Mexny obmoTKamm cnegyeTr nposoaunTb nNpu
HenoaBMXHOM COCTOAHUWN MaLlWHbI, Kpome 0OMOTOK HESIBHOMOSIOCHbIX POTOPOB CUHXPOHHBLIX MallnH, UCnblTaHNE NU3oNAUnn
KOTOpbIX creayeT NpoBOAUTL NPU BpaLLleHUn potopa ¢ HOMUHaNbHOM YaCcTOTOMN.

Ecnu MallnHY noaBeprarT UCMNbITaHUIO HA HarpeBaHue, TO UCNbiTaHWe n3onauun cnegyet npoBoAUTb NO BO3MOXHOCTU
HenocpeacTBeHHO MO OKOHYaHMKU 3TOro UCNbITaHUA.

3aBoackne WUCMbITaHUS U30NALUN CUHXPOHHbIX MalUMH C HeABHOMNONOCHbIM pPOTOPOM cneayet npoBoAUTb Mocne
3aBepLieHna octaribHbIX ncnbITaHUN Npu CHATbIX WWNTAX 1 BbIHYTOM pOTOpE.

I'IpV| UcnbITaHUNM OBMOTOK C HenocpeacTBeHHbIM XWOKOCTHbIM OXNnaXgeHnem CuUuctemMa oxnaxnaeHua U UcCnbiTyemble
obMOoTKM AOJTXKHbI ObITb 3anosHeHbI LI,I/IpKyJ'II/IpyIOLIJ,eIZ oxnakgaroLlen Xugkoctbto. McnbiTaHme msonsumm ©e3 3anonHeHus
OXNnaXkgaroLen XnOKoCTbHo MOXET ObITb gonyweHo TOINbKO Mnpu ycrnosun, 4TO OO HEro ucnbityemas obmoTKa (VIJ'II/I 4YacTb
06MOTKI/I) He nogsepranacbhb 3anOoJIHEHUK XUOKOCTbIO.

7.5. VcnbiTaHuio nsonsuum o6MOTOK Ha aMeKTPUYECKYH MPOYHOCTb AOSMKHbI NPeALecTBOBaThL CNeAyoLIME UCTIbITaHNS:
- U3MepeHMe COMNpPOTUBNEHUS U30MALIMN 0BMOTOK;

- UCMbITAHUE NP MOBbILUEHHON YacToTe BpaLLEeHWs;

- MCMbITAHUE NPY KPaTKOBPEMEHHOM Neperpyske no TOKy UK No BpaLlaroLweMy MOMEHTY;

- UCNbITaHWe MU30MSLUUN OOMOTOK Ha 3MNEKTPUYECKYIO NMPOYHOCTb BbINPSMIIEHHBIM HanpsikeHneM (€criv OHO NMPOBOAMTCH Ha
OaHHOM MaLUunHe);

- UcnblTaHne CVIHXpOHHOVI MallWHbI NPpU BHE3aNHOM KOPOTKOM 3aMblKaHN (ecnw OHO MpoBOANTCA Ha haHHon MaLIJVIHe);

- Aapyrne ucnbiTaHUd, BbINOJIHEHUE KOTOPbIX OO0 MUCMNbITAHUA U30oNAUnUn 0OMOTOK npenoycMoTpeHo B CTaHaapTax unum
TEXHUYECKMX YCIOBUAX Ha KOHKPETHbIE BUAbl 3NTEKTPUHECKMX MaLLUUH.

YKasaHHbI NOpsOoK YepeaoBaHust UCMbITaHUI sSBNsSeTcs HeobsidaTernbHbIM ANt HESBHOMOMIOCHBIX POTOPOB CMHXPOHHbIX
MaLLWH, AN MawunH, cbopka KOTOpbIX BNepBble MPOU3BOAUTCS NULLIL HA MECTE YCTAHOBKM, U ANst MallMH NOCTOSIHHOIO ToKa Ha
HOMWHanNbHoe HanpsikeHne oo 100 B.

7.6. UcnbiTaHnio umsonaumm oBMOTOK Ha ANEeKTPUYECKYI0 MPOYHOCTb clneayeT noasepratb noo4YepenHo Kaxkayrko Lenb,
MMEe LYy oTaenbHble BbiBOAblI Ha4Yana U KOHUa unn BoBCE HE MMEKLLYH BbiIBOOOB, KakK obmoTkM HKOpeVI, CoeNHEHHbIe C
Konnexkrtopamu. I'IpM 3TOM OAWH BbIBOO MCTOYHMKA UCMbITATENIbHOIO Hanps>XXeHud cnegyet nogknkyartb K nobon LI.OCTyI'IHOVI
TO4YKe MCﬂbITyeMOVI obmoTKM, a p,pyroﬁ HaOeXHOo 3a3eMnATb 1 NoAKNK4aTh K 3a3eMJIEHHOMY KopnycCcy MalluHbl, C KOTOPbIM Ha
BpeMsi UCMbITaHWs AaHHOWN obmoTKM ANEKTPU4eCcKn CoeanHAT BCe Npoyne, He y4acTeyrolne B JaHHOM UCMbITaHUN, 0OMOTKM.

Ecnn dasbl MHorodasHorm OOMOTKM COMPSBKEHbl Harmyxo, TO BCK MHOrogasHyo 0OMOTKYy cnegyeT MWChbiTbiBaTb
OTHOCMUTENbHO KOpryca MalluHbl Lenukom. Mpu Hanuuum BbIBOAOB OT Hayan M KOHUOB da3 mnu yacten das ucnbiTaHne
OOIMKHO ObITb MPOBEAEHO NOOHEPEAHO AN Kaxaon dasbl unu Yactu dasbl Npu coeguHeHnn Bcex Npounx das unm yactem das
C KOPMyCOM MalLUVHBbI.

Ecnun kakas-HMbOyab M3onvpoBaHHas obMoTKa npu HopMarbHOW paboTe coedMHeHa C KOpPMycoM MalluuHbl, TO Ha BpeMms
UCMbITaHMS M30MSALMKN Tako 0GMOTKM OTHOCUTENBHO Kopryca oHa AormkHa OblTb OTcoeanHeHa OT Kopryca MallWHbI.

Ecnmnc VICI'IbITyeMOIZ obmoTKom CoeNHEHbI yCTpOVICTBa BO36y)K,D,eHVI9|, perynmpoBaHuna unun 3alinTbl, TO HeOGXO,EI,I/IMOCTb nx
OTKIMKOYEHNA Ha BpeMA UCNbITaHUA n3onaunn 3TON OOMOTKM AOJKHa ObITb YKa3aHa B CTaHOdapTtax Ui TeXxHUYeCKnx ycrioBnax
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Ha KOHKpPeTHbI€ BUAbl 3J1IEKTPUYECKMX MaLluH.

PesynsTaThl UCMbITAHWUSA U30MNALMM OBMOTKM OTHOCUTENBLHO KOpMyca MallvHbl U Mexay obmoTkamu criemyeT cuutaTth
YOOBMNETBOPUTENbHLIMUA, E€CMIN BO BPEMS WUCMbITAHWUS HE MPOMU3OLLNO MPoBos M3OMALUMM UMN NEPEKPbITUS €€ CKOMb3SALLMMU
paspsiaamu.

7.7. ,D,OI'IyCKaeTCH npoBoAnUTb UCNbITaHMe unsonAaunn 0OMOTOK Ha ANEKTPUYEeCKyro MNMpPOYHOCTb OTHOCUTENIbHO Kophnyca
MaLlnHbI U Mexay 0oOMOTKamMu oTAenbHO Ha HEMOABWMXHOW 1 BanJ.aPOLU,eVICFI HYacT4ax MallnHbIl, ecnu npu nocnenyrom,eﬁ c6opKe
ee MoxeT bbITb obecneveHo OoTCyTCTBME nospem,quMVl 0OMOTOK 1 B CO6paHHOI;1 MallnHe He BO3HUKaEeT ONaCHOCTb NepeKpbITUA
C 0O6MOTOK HENOABMXXHOM YacTn Ha 0OMOTKM BpaLlLiatoLencs nnm 06paTHO, nnn c Tex n gpyrnx Ha 3aseMieHHble 4acTtuh Kopnyca.

7.8. WVcnbiTaHne wu3onsaumm oOOMOTKM cTaTtopa (SKOps) BbINPSIMAIEHHLIM  HanpskeHWEM MalMH C  HOMMUHaIbHbLIM
HanpspkeHnem 3000 B 1 Bbiwe mowHocTbio 1000 kB-A 1 6onee, 3a uckrnovyeHmem 0OMOTOK C HEMOCPEACTBEHHLIM XNOKOCTHBIM
oxnaxgeHvem, crieqyeT NpoBoAUTb C OAHOBPEMEHHBLIM M3MEPEHMEM TOKa YTedku. B kayecTBe NCTOYHMKA BLINPSIMIIEHHOIO
HanpsHXeHUss MOXeT ObITb MCMOMNBb30BaHO YCTPOWCTBO, MMEIOLLEE OHO- UMW ABYXNOMYNEPUOLHYIO CXEMY BbINPSAMITEHNS.

Moabem umcnbiTaTENbLHOrO HanpsXXeHus criegyet nNpousBoAWTb He MeHee 4YeM TpeMs CTYMeHsIMW, nepBas U3 KOTOpPbIX
OOMKHa COOTBETCTBOBATbL MOMIOBUHE UCMNbITATENbHOrO HanpsXXeHus, a NocrneaHsasa - NOfTHOMY UCNbITaTENbHOMY HanpsXeHuto,
YCTaHOBMNEHHOMY ANSA AaHHOro UCMbITaHUdA. Ha KaXgon CTyneHu HanpsikeHue crieqyeT BblaepXuBaTb B TedeHue 1 MUH, TOK
YTEYKN U3MepAaTh Yepes kaxable 15 c. [Nogbem HanpskeHNa OT CTYNEHU K CTyneHu cneayeTt NponsBoauTb NiIaBHO NPUMEPHO 3a
10 c. Bpems CHATUSA HanpsKeHUst He HOPMUPYIOT.

M3meHeHne Toka YTE€YKN, U3MEPEHHOro Ha KaXkaom CTyneHn ucnbiTateribHOro HanpsaXxeHunda no ucrtevyeHumn 1 MWH, B
3aBNCUMOCTU OT NPUNOXKEHHOIO Hanps>XeHnq AaHHON CTyNneHW, XapakTepunsyeTt Ka4eCTtBo n3onaunn.

Mocne Kakgoro OTKMAYEHUST UCMbITATENBHOIO yCTpOVICTBa CO CTOPOHbI HU3KOro HanpaxeHuna 06MOTKy cnenyet paspsaxatb
ANEKTPUYECKUM COEQUHEHNEM €€ C KOPNYCOM MalUMHbl B TEYEHUE HE MEHEE S5 MUH.

7.9. Ins oOMOTOK CTaTtopoB C HOMMHanbHbIM HanpsikeHnem 17000 B u Bbilwe no cornmacoBaHuMo C notpedbuTtenem
[AOMNyCKaeTCs UCMbITaHWEe U30MALMU OTHOCUTENBHO KOpPryca MalUuHbl U Mexay oOMoTKaMyM KOMOWHUPOBAHHBLIM HanpsiKeHUEM,
NpeCcTaBnsoLLMM BbINPSIMIEHHOE HanpsiKeHue, NonNspHOCTb KOTOPOro PErynsipHo U3MEHSIETCSI C HA3KOW YacTOTOW.

8. ICNbITAHUE MEXOYBUTKOBOW N30nAUUM OBMOTOK
HA JNEKTPUYECKYIO MPOYHOCTb

8.1. VcnbiTaHne obMOTKM SIKOpS Ha 3MNEKTPUYECKYID MPOYHOCTb MEXAYBUTKOBOW M3OMAUUW HAAMNEXMT NPOBOAUTbL Mpu
XOINOCTOM XOf€ MCMbITYEMOW 3MNEKTPUYECKON MalUVHbI MOBbILLIEHNEM NOABOAUMOrO (MPU UCTbITAHWUU B peXUME ABUratens) unm
reHepupyemMoro camMol WUCMbITYyeMON MalUMHOW (MpU UCMbITAHUN B pEXUME reHepaTopa) HanpsKeHUs Ha BbiBOAax OOMOTKM
AKOpS CBEPX HOMUHAmNbHOro (MM HanbonbLUEro N3 HOMUHaMNbHbBIX) 3HAa4YEHUS 40 YCTAHOBMEHHOrO Npeaena v BbiAepXXMBaHNEM
€ero B Te4YeHue YCTaAHOBMNEHHOrO BpemeHu. PekomeHAayeTcs, YToObl HEMOCPEACTBEHHO 3a 3TMM UCMbITAHWMEM MNPOBOAMIIOCH
onpefeneHne xapakTepUCTMKM XOMNOCTOro XoAa; Torga OTCYETbI, BbINOMHEHHbIE MPU OAHHOM WCMbITaHUW, OyayT ABMATbCA
BEpPXHEN TOYKON XapaKTepUCTUKM XONOCTOro xoaa.

8.2. OD,HOBpeMeHHO C noBbllWWEeHNEeM HanpaXeHua OOMYyCKaeTCA MNoBbIleHNEe 4acCTOoTbl BpalleHUdA VICI'IbITyeMOIZ MallnHbI,
OHaKo He 6onee 4yeM Ha 75% npegnncbiBaemMoro and UcnbitTaHnA OAaHHOW MalLUVHbI npun NOBbILLEHHON YacToTe BpaLleHnA.

[Onsa mawwuH, umerowmnx obMOTKM TUMa SIKOPHbIX Ha 0Derx 4acTsaxX MaluvHbl (M HEMOABWKHOW, M BpallatoLLencsl) Kak,
Hanpumep, acuMHXPOHHble ABuratenn ¢ asHblM POTOPOM, MUCMbITAHUE MEXOYBUTKOBOW WU3OMSLMU Ha 3MEeKTPUYECKYHD
NMPOYHOCTb CcrneayeT NpoBOAMTbL cpaldy Ans 0b6enx OBMOTOK Npuv HEMOABWXKHOM MallMHe M NpY PasoMKHYTOW BTOPWUYHON
obmoTke.

8.3. VcnbiTaHne MexayBUTKOBOM M30MNALMN OOMOTOK BO30YXXAEHUSI Ha 3NEKTPUYECKYHO MPOYHOCTb AOIMKHO NPOBOAMTLCA
MeTogamu 1 Mo HOpMaM NpeanpUATUA-U3roTOBUTENS.

9. UISMEPEHUE TEMIMEPATYPbI YACTEW 3NEKTPUYECKUX MALLUH

9.1. B npouecce uUcnblTaHWs 3NEKTPUYECKON MaLUUHbI MOTYT NMPOU3BOAUTLCA U3MEPEHUST TEMMNEPATYPbl Kak ee akTUBHbIX
YyacTell, B MEPBYO ovepedb M30NMPOBaHHbIX OBMOTOK, TaK M HEaKTUBHbLIX - Onop (MOAWMMHUKOB U MOAMNATHUKOB, a Takke
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MacCIAHbIX yI'IJ'IOTHeHVIIZ MawunH ¢ BOOOPOAHbIM oxna>+<,u,eH|/|eM), aetanemn KOHCTPYKUUN, TMNaBHbIM 06p330M noaseprarLmnxcad
OENCTBMIO MarHUTHbIX NOSIEN, N OXNaXKaaroLmnx cpen, Fa3006p33HbIX N XKNOKUX.

9.2. I/IsmepeHme TeMneparypbl vacTten SﬂeKTpI/NeCKOIZ MallvHbl U OXNnaXxdawwmnx cpen B npouecce UcnbitTaHna MOXET
npon3BoanUTbLCA crnegyroummm metogamu:

- TepMOMETPA;

- COMPOTUBNEHUS;

- 3anoXeHHbIX Tepmonpeobpasosarenen;

- BCTpavBaeMmbIx TepMonpeobpasoBaTenei.

9.3. MeTog TepMomeTpa siBNsieTcsl Hanbonee oOLWMM METOAOM U3MEPEHUS TemnepaTypbl B INIEKTPUYECKUX MalLuHaXx,
KOTOpPbIM MOXHO U3MepATb TemrepaTtypy mnobov AOCTYMHOW YacTuU MallvHbl NPUKNagblBaHMEM K MOBEPXHOCTM 3TOM 4vacTu
BOCTPMHMMAIOLLMX  TEMfoTy  SMEeMEHTOB  JoObIX  M3MepuTenen  Temnepatypbl -  KWOKOCTHbIX — TEPMOMETPOB,
TepMonpeobpasoBaTeneli CoONpoTUBIEHUS, TepMonap, NoynpoOBOAHUKOBbLIX TEPMOPE3NCTOPOB U APYIUX CPEACTB U3MEPEHUS,
ob6ecneynBaloLLmMX Ty e TOYHOCTb N3MEPEHUS.

Ons n3mMmepeHnda mMeToaom TepmMomMeTpa TeMmnepatypbl HENOOBUXKHbIX yacrten pekomeHayeTCA npeasaputeribHaa yctaHOBKa
N3MepuTeribHbIX 3AN1IEMEHTOB, HE HapyllaemMasa BO BCE BpeEMA UCMbITAHUA. BOCI'IpVIHVIMaIOLIJ,I/Ie TeNnnoTy 3reMeHTbl, B TOM 4ucne
pe3epByapbl C paCLIJVIpFH-OLLLeﬁCﬂ XNOKOCTbHO (pTyTbPO, TOnyornom, cnmptomMm u T.ﬂ.) XNOKOCTHbIX TEPMOMETPOB, crieayet
3aumatb OoT O6ﬂyBaHVIﬂ CTpysaMn BO3ayxa, OT MsnyaneneVl TennoTbl U T.AO. TENNOU3ONNPYWOLWMMKU MaTepuanamu. Ecnn
n3MepeHune Temneparypbl METOAOM TepMOMeETpa NPUMEHAETCA B TakKMX MecTtax SJ'IeKTpW-IeCKOVI MallWnHbl, B KOTOPbIX MOTyT
ObITb nepemMeHHble MarHuTHbI€ NosA, TO PTYTHbIE TEPMOMETPbI NPUMEHATL HE cneayer.

Mpu wu3MepeHun MeTodoM TepMOMeTpa TemnepaTypbl BpallalolMXCs YacTeld Mocfie  OCTAHOBKM  MalUWHBbI
BOCMPUHMMAIOLLMIA TENSOTY 3MEMEHT M3MepuTens TemnepaTtypbl MPUKNaAblBalT K HAMEYEHHOMY Ans U3MEPEHUS MECTy
HEMEAJIEHHO MOCMe MpeKpalleHnss BpalleHUs U MPUKPLIBAKOT TEMNOM30NMpYWMM Matepuanom. OTc4eT TemrnepaTypsl
creqyeT NPou3BOAWTL TOMbKO MOCIE MOSIHOMO YCTAHOBMEHUS NOKa3aHWi u3MepuTens.

Mpu n3mepeHnM MeTOAOM TEPMOMETPA TEMMEPATYPbl OXMNaXXAatoLLmMX cpef, ra3006pasHbIX UK XUOKMX, BOCNPUHMMAaIOLLME
TENNOTY 3MEMEHTbl, B TOM YuUClie pe3epByapbl C PaCLUMPSIOWLENCS KMOKOCTbIO (PTYTbio, TOMYONOM, CRAMPTOM W T.M.)
XVUOKOCTHBIX TEPMOMETPOB [OOMKHbI ObITb MOMHOCTLIO MOrPYXXEHbl B Cpedy, TemnepaTtypy KOTOpOW OHW u3MmepsitoT. Ecnu
NPOBOAMTCA M3MEpeHue TemnepaTypbl cped, MNPOTEeKawLMX MO 3akpbiTbiM TpybonpoBogam, TO TEPMOMETpbI crnegyet
nomMeLlaTtb B KapMaHbl, Bpe3aHHble B TpybonpoBoabl U 3arnorHEHHbIE MacnoMm; rmybuHa sTux KapmMaHOB JOMkHa ObITb nopsaka
0,6-0,8 gnamertpa TpybonpoBoga, a CTEHKM MX - MO BO3MOXHOCTU 6Goree TOHKMMM U WU3FOTOBIEHHLIMW M3 MaTepuana ¢
GonbLION TENNOMNPOBOAHOCTLIO. B criyyae, ecnu B KayecTBe TaKOro TEPMOMETpA NMPUMEHSIETCS kakoe-nnbo aneKkTpuveckoe
YCTPOWCTBO, TO NPOBOAA OT HEro AOMMKHbI ObITh MIIOTHO MPUIOXEHbI K MOBEPXHOCTU TPYOONPOBOAA Ha MPOTSXKEHUN HE MeHee
250 MM ¥ NPUKPbLITBLI TENOM3ONMPYIOLLMM MaTepuarnom.

9.4. MeTop conpoTueneHnda npegHasHa4aeTcd anda naMepeHuna temnepartypbl N30J1TMPOBaHHbIX 0BMOTOK, K KOTOPbIM MOXET
ObITb NOAKMYEHO n3mepuTternbHoe yCTpOﬁCTBO, nyTemMm naMepeHua conpoTmnBieHnsa aTnux oBbMOTOK B NPaKTU4eCKn XoN04HOM U
HarpeTom COoCTOAHUKU cormnacHoO pa3p..3.

N3mepeHne TemnepaTypbl OOMOTOK, NUTaeMbIX MOCTOSIHHBIM TOKOM, MOXET MPOU3BOAMTbLCS METOo4amu BOMbTMETpa U
amnepMeTpa WM [OBOMHOMO MOCTa HenpepbiBHO B TeYeHWEe BCEro BPeEMEHM WCMbiTanus. [lageHve HanpshkeHust Ha
HemnoABWXHbIX 0GMOTKax M3MepsieTCsl HEMOCPEACTBEHHO Ha MX BbIBOAAX, @ Ha BpallaloLwmnxcs oGMoTKax - HEMOCPEACTBEHHO Ha
KOHTaKTHbIX KOnblLiaxX, HO He Yepes LLETOYHbIN annapart, YCTaHOBMEHHbI Ha MaluvHe; NMpu 3TOM CreayeT NpUHUMaTb Mepbl K
MOHMKEHWIO NEPEXOAHOIO COMPOTUBIIEHNS B CKOMb3SILLEM KOHTaKTe.

VlsmepeHme TemMnepartypbl 0OMOTOK, NUTaeMbIX nepeMeHHbIM TOKOM U HaxogdLIMXCA KakK Ha HenoABWXHbIX, TaK U Ha
Bpallaromxca 4actdax MallunHbl, B TOM 4uUcne 0OMOTOK FlKOpeVI KONMEKTOPHbIX MallMH MOCTOAHHOIO M nepemMeHHOro TOKa,
NpoOn3BOANTCA, KaK nNpaBuno, rnocrie OTKN4YeHnAa nmtaHmna. I'Ip|/| 9TOM, eCJ11 He MPUHATbI cneunarnbHble Mepbl AnAa nogaBneHnsA
S,D,C OT OCTaTO4YHOIo HamMmarHM4MBaHUA, TO UAMepeHne crieayeTt Npon3Bo4nTb Nocre NMOSTHON OCTaHOBKN MaLUUHbI.
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B cny4dadx, Korga 3TO npeacrtaBndaeTcA BO3MOXHbIM, OOJTXHO ObITb OCyLLEeCTBITIEHO WCKYCCTBEHHOE MeXaHun4yecKkoe
TOPMOXeHne arperarta ana cokpawleHuna BpeMeHun ero BblOera n NHTEpBaJia BpeMeHn 0o Ha4ara BbINOoNTHEeHUA M3MepeHI/II7I.

I'Ile OCTaHOBE MallUuHbl C I'IpVIHy,CU/ITeﬂbHOI;I BEHTUNALMEN UMM C XUOKOCTHBIM OXNaXKAeHUEM cneagyetr ogHoOBpeMeHHO
NpeKkpaTnTb NOCTYNJIEHMEe oxXnaxaarulero ra3a nim XnakocTtu.

[nsa 6esonacHoro nposeneHna msmepeHMM OOIMKHbI BbITh NPUHATBLI BCE HeobxogmMmble OpraHn3aunoHHbIE U TEXHUYECKne
Mepbl, CBA3aHHbIE C 0CO6EHHOCTAMM BbINONHEHNS M3MepeHMl71.

MepBoe n3mepeHne TemnepaTypbl OOMOTKM MK KakON-NMBO YacTW MalUuWHBbI, BbIMOHAEMOE NOCne ee OCTaHoBa, AOMKHO
6bITb 3achMKCMpoBaHO BO BPEMEHW U NMPOBEAEHO He no3aHee YeM Yepe3 30 ¢ nocre OTKMOYEHNS ANs MALUH MOLLHOCTLIO A0
50 kBT (kB-A), 90 ¢ - onst mawnH moLHocThio 6onee 50 go 200 kBT (kB-A) n 120 ¢ - ons MawmH moLHocThio 6onee 200 go 500
kBT (kB-A), a ona mawmH MmowHocTbio cbie 5000 kBT (kB-A) - no cornacoBaHuio Mexay U3rotoButenem n notpebutenem.

Mocnepytowme n3amepeHus cnegyetr NpoBOAUTL MOCME OCTaHOBA MallMHbI, MO OOLWMM KOMaHAaMm, Yyepes onpefeneHHble
npomexyTku Bpemenn (15 ¢, 30 ¢, 60 c). 'amepeHnst AomkHbI NPOBOAMTLECA Boree YacTo B HavarbHbIA NEPUO U3MEPEHUI 1
pexe - no mepe ctabunusaumm nokasaHum npubopos.

TeMHepaTypy 0OMOTKM 00 OTKMK4YeHUa MalluHbl cnenyet onpegendtb Nno BennydnHe ee  CONpOTUBIIEHUA NyTeM
QKCTpanonaunn Kpl/lBOVI OCTbIBaHMS Ha MOMEHT OTKMYEeHUs MalwmHbl. C 3TOWN Lenbto CTPOAT KpUBYH OCTbiBaHUA (HepT.Z),

OTKrnagbiBas Ha ocu abecunce Bpemst £y, £y, £3 W T.A4., UCTEKLWEE OT MOMEHTA OTKITIOYEHUS MaLLMHBI 0 BbINOMHEHNS OTCYeTa, a
Ha oc/W opavHaT - mnorapudMbl COOTBETCTBYIOWUMX YMCMEHHbIX 3HaYeHWn Temnepatyp lg ¥y, lg ¥y, lg ¥y v Ta

OKCTpanonupys KpUBYIO OCTbIBAHWS [0 MEPECEYEHNS C OCbi0 OpAUHAT, HaXOAAT Norapudm uckomoi Temneparypbl g .., a
no HeMy onpeaenstoT TeMnepaTypy 0OMOTKM 4O OTKIHOYEHUS MaALLUMHbI.
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B cny4yae, ecliin UaMepeHHbIe Takum O6p830M 3Ha4YeHuna npesBblilLEeHNA TeMnepaTypbl CHa4ana Bo3pacTaloT nepen TeM Kak
Ha4yaTb y6bIBaTb, TO 3a 3Ha4eHNEe B MOMEHT OTKITHOYEHUA HaOANEXUT NPUHATb Hanbornbllee 3Ha4YeHune.

[JonyckaeTcsa namepeHvue conpoTUBeHN 0OOMOTOK NEPEMEHHOIO Toka Ha HEMOABWXKHBIX YacTAX MalWHbl 6e3 nepepbiBa
UX MUTaAHWUSA MPU YCIOBUU NPUMEHEHWUS 3aLUMTHBLIX YCTPOWCTB, NPefoXpaHsoLLMX U3MEPUTENBHYHO CXEMY OT Meperpysku ee
3MEeMEHTOB MeEPEMEHHBLIM TOKOM; KPaTKOBPEMEHHOE BhblAENeHne notepb B HUX (He Bonee 1 MWH) HEe OOMKHO NMPEBOCXOAUTH
ponyckaemble notepu 6onblue yem Ha 100%.

(NameHeHHas pegakums, Mam. N 2).

9.5. MeToz 3anoxeHHbIX TepMonpeobpasoBaTenen npefHa3HavyaeTcsa Ans MU3MepeHus TemnepaTtypbl OOMOTOK U aKTUBHOM
CTanu Ha HEMoABMXHOW YacT MalUUHbI Kak B MPOLIECCE €€ MCMbITaHWs!, Tak U Ha MPOTSXKEHUU BCEro CpoKa ee Cnyx0bl; ¢ 3Tow
Luenbio TepMmonpeobpasoBaTenu 3aknafblBalOTCs MpU MOCTPOMKE MalUMHbl B MeCTa, KOTOpble MOryT CTaTb HEOOCTYMHbIMU
nocne cObopky MallvHbI, U B KOTOPbIX OXuaarTcs HanbonbLune TemnepaTtypbl.

TepMOHpeo6pa3OBaTenV| pa3nmM4HOro poAa MNpPUMEHAKTCA TakKXke ONAd U3MepeHua TemnepaTtypbl HEeaKTUBHbIX yacrten
3]'IeKTpVI‘~leCKOI7I MaLlIHbI 1 OXNaXxaawLwmnx cpen, a Takke cMa3odHOoro macna.
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OCHOBHbBIM BMAOM 3aroXeHHbIX TepmonpeobpasoBaTenen ABNATCA TepMonpeobpasoBaTenu CONpPOTMBIIEHWS, KOTOpbIe
MOryT pasnuyartbcs No matepuany oOMOTKW, CTaHAAPTHOMY COMPOTUBIIEHNIO MPW HEKOTOPOW YCIOBHOWM TeMneparype (06bl4HO
0 °C), no copme n pasmepam 1 no 4ucny BbiBogoB. COBMECTHO C 3TMMM TepMonpeobpasoBaTenaMm MOryT NpUMEHSTLCA
nobble ycTporcTBa ANs M3MEPEHMS CONPOTUBIIEHMS, B TOM YMCIle aBTOMaTUYECKN AENCTBYOLINE C MTMHENHON, TOYEYHOW UMK
LmcpoBon 3anncelo.

B cny4yae Tepmonpeo6pasoBaTenel7| conpoTmeneHnda ¢ AByMA BbiBOAaMU OOITKHO ObITb 3apaHee N3BeCTHO conpoTueneHne
BCemn NPOBOAKM OT KaxKgoro Tepmonpeo6paaoBaTens| A0 N3MepuTesribHoOro yCTpOﬁCTBa N conpoTueneHna Bcex uenen AOMmKHbI
ObITb fOBEAEHbI OO YCTaHOBJIEHHOIO 3Ha4eHuA 006aBOYHBbIMWN NOLATOHOYHBIMU conpoTmneBneHnAaMNn.

B cnyyae TepmonpeobpasoBaTeneii CONpoTUBNEHUS C TPEMS BbIBO4AMM COMPOTUBIEHUE NMPOBOAKM B 00a KOHLA MOXET
ObITb M3MepPeHo MeXay NapHbIMU BbIBOAAMW U YYTEHO NPU U3MEPEHUN TEMNEPATYPDI.

B cnyyae TepmonpeobpasoBaTerneit CONpOTUBMNEHUSI C YETbIPbMS BbIBOAAMM COMPOTUBIEHMS NMPOBOAHMKOB, NOABOASALLMX
N3MepPUTENbHbIN TOK, UCKIOYaOTCSH U3 U3MEPEHMUSI.

B 3aBMCUMMOCTM OT uMcCna akTUBHbIX CTOPOH CEKLMI B KaXXQOM Masy 3arnoXeHHble TepMonpeobpa3oBatenu AOMmkHbI ObiTb
pacrnonoxeHbl crnegyowmum obpasoM: Npu ABYX Wnu Goree CTOpoOHaxX CEKUMA - MEXAY WX WU30NMPOBaHHBLIMU aKTUBHBLIMU
CTOpPOHaMM B MeCTax BHYTpW nas3a, rae oXvaawTcs Havbonbluve MpEBbILEHUS TEMMEPaTypbl; NP OOHOW CTOPOHE CeKuuM B
nasy - nof KrvMHOM, 3aKpbIBalOLWMM Ma3, OgHaKo, B 3TOM crlyyae nonyvaemble 3HayeHus MoryT Gornee unu meHee CUIbHO
OTNMYaTbCsl OT AeNCTBUTENbHLIX. TepmonpeobpasoBaTten, 3arnoXeHHble Ha AHO Nnasa, U3MepPSOT TeMnepaTypy cepaevHuka
AKopS.

,D,OI'IyCKaeTCﬂ 3aknagbiBaHne TepM0npeo6pasoBaTenel7| conpoTueeHna Mmexay no6oBbIMM YacTAMM 0BMOTKK AKopA, ecnun
NX M30NALNS NO CBOEW SﬂeKTpMHeCKOVI NPOYHOCTN He yCTynaeT NU3ondaunm na3oBbiX yacTen 0OMOTKN.

B malwmHax ¢ HenocpeacTBEHHbIM XWOKOCTHLIM OXraxaeHneM obMOTOK TepMonpeobpasoBaTenu ConpoTUBIEHNS OOMKHbI
ObITb YCTaHOBMNEHbLI B KOHLE KaXXAOWN rmapaBnnMyeckon Lenu.

Bo Bcex cnyvasx 3aknagbiBaemble TepMonpeobpasoBaTteny A0MmKHbI GbiTh 3allyliieHbl Tennousonsuuern oT o06ayBaHns
oxnaxkgatoLLmMm rasom.

TemnepaTypy no Tepmonpeobpa3oBaTensiM COMPOTUBIIEHUS B MECTE WX YCTAHOBKM OMpPedensitoT Mo rpagyupoBOYHbLIM
XapakTepucTukam B 3aBUCUMOCTY OT UX BuAaA.

9.6. Nomunmo 3anoxeHHbIX TepMonpeobpasoBaTtener 4OoNycKaeTcsl NpUMeHeHe TepMmonpeobpasoBaTenei, BCTpamBaeMbIX
B pasfuyHble MEeCTa 3MEKTPUYECKON MaLUMHbl TOMBbKO Ha BPEMS €€ UCMbITaHUs, MO OKOHYaHWM KOTOPOro OHWU OOIMKHbI ObITh
yOoaneHosl 13 Hee. B kauectBe Takmx TepmonpeobpasoBaTene NpMMEHSTCA rMaBHbIM 00pa3oM TepMonapbl, Kak MMeloLme
CTaHOapTHYI rpagyvpoBKy, Hanpumep, XpoMernb-antoMernb UK XpoMerb-Konenb, Tak U HecTaHOapTHble, Hanpumep, Medb-
KOHCTaHTaH; B NOCNeAHEM Crnydyae OHU JOSMKHbI MPOXOAUTb METPOMOrMYECKyo aTTecTaumio B yCTaHOBIIEHHOM NOPSiAKe.

CoBMeCTHO C Tepmonapamu MOryT MPUMEHsITbCS Ntobble ycTponcTBa Ans M3MepeHuss Manbix JOC, B TOM uyucne
aBTOMaTU4eCKN LENCTBYIOLWMNE C NIMHEMHON, TOYMEYHOW Unu undpoBon 3anucbio. NpegnoyTntensHbiM Cnocobom nsmepeHmus
ABMAETCA NOTEHLMOMETPUYECKMIA, MPU KOTOPOM TepMmornapa B MOMEHT OTCYETA HE Harpy>xeHa TOKOM W NMOTOMY COMpOTUBIEHNE
COeaUHUTENBHBLIX MPOBOAHUKOB MEXAY HEH N U3MEPUTESNbHBIM YCTPOMCTBOM HE BMUSIET HA pe3ynbraT N3MepeHust.

Ecnu npoBogHWkM M3 MaTepuanoB TepMonap AOXO0OAT A0 M3MEPUTENbHOro YCTPOWCTBA, TO y MocrnegHero JormkeH ObiTb
nomMeLleH TepMOMETpP, 3alUMLLEHHbIA OT 06ayBaHUA CTPysSMU BO3dyxXa M OT NydeucnyckaHus U U3Mepsowni Temnepatypy
XOmnoAHbIX CraeB TepMonap; ecnu e NPOBOAHUKM U3 MaTepranosB TepMonap He 4oX0o4AT OO U3MEPUTENbHOrO YCTPOWCTBA, TO
TakoN TEPMOMETP AOMKeH ObITb NOMELLEH B TO MECTO, IAe OHU 3akaH4mBaloTcs. PekomeHayeTcs B 3TO0 MeCTO ycTaHaBnMBaTb
KOMMEHCUPYIOLLYIO TepMonapy, BKIIOYEHHYK B U3MEPUTENbHYIO LieNb BCTPEYHO NPOYMM TepMonapam, npyv 3TOM TepMOMETP,
N3MEePSIOLLMIA XONOAHbIV cnan KOMNEHCUPYIoLEen TepmMonapsbl, pacnonaraeTcs y UsMepuTenbHOro yCTpomncTaa.

Ecnn pgna n3mepeHnd S,D,C TepMmonapbl MNpUMeHAEeTCA MUNNMBONBTMETP, BHYTpPEHHee COonpoTuBrieHne KOoToporo
npesoCcxoanT conpoTuelieHne TepmMonapbl He MeHee 4eM B 100 pa3, TO HMKaKMUX nornpaBOK Ha conpoTuBrneHme tepmonap
BBOAUTb He Tpe6yeTc;|; eClin Xe TaKkoe YycClrioBune He CO6J'IIOD,€HO, TO MNOKaszaHuda MUnmBonbTrMeTpa HeOGXO,D,I/IMO
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KOppeKTnpoBaTtb Ha ConpoTuBIrieHne TepmMmonapbl Nno cbopmyne

rae 7 - pencreutenbHoe 3HavyeHne 3C Tepmonapsl, MB;
L, - nameperHoe 3HayeHne 3C, vB;
Fy - BHyTpeHHee conpoTvBeHne Munnmeonstmetpa, Owm;

F - conpotvBneHve Tepmonapsbl, Om.

ConpoTuBneHne TepMonapbl creayet U3MepsiTb MOCTOM ABaXAbl, M3MEHSISi MONAPHOCTb UCTOYHWUKA NUTaHWA MOCTa, UNn
ApYrMMM MeTogamu, UcknodaowmmMm BnusiHne O C Tepmonapbl Ha pesynsTaTt U3MeEpPEHUs.

TemnepaTypy no TepMonapamM B MECTE UX YCTAHOBKM OMNPEeAensioT Nno rpagyMpoBOYHbIM XapakTepucTukaM ¢ AoGaBrneHnem
TeMrepaTypbl XONOAgHOro crasi.

9.7. NamepeHune TemnepaTtypbl onop (MOALMMHMKOB U NOAMSATHUKOB), €CINIM OHO NMPOWU3BOAUTCS, OOMMKHO BbIMOMHATLCS Ha
HEMoABWXKHBIX YacTaX 3TUX OMOp - HapyXHbIX O6OoMMax MOALMMHMKOB KavyeHUsl, HWKHUX BKMadblax MoAWMIHUKOB
CKOMbXXEHMS1 U OMOPHbIX YacTaX MOJNATHUKOB U3MEPUTENSIMU TemnepaTtypbl - TepMoMeTpamu, TepMonpeobpasoBaTensiMmm
COMPOTMBMEHMST UNN TepMonapamMu, NPeayCcMOTPEHHbIMU KOHCTPYKUMER MaLUMHbI UM BCTPaMBaeMbIMU Ha BPEMS UCMbITaHUS,
€CInK 3TO yKasaHo B CTaHZapTax UMM TEXHUYECKMX YCMOBUSIX Ha KOHKPETHble BMAObl 3MEeKTPUYeckux mawuH. Mpu oTcyTcTBMM
TAKOro yKasaHWusi Ansl NOALUMIMHUMKOB M MOANATHUKOB CKOMbXEHUS1 JOCTATOMHbIM SIBMSIETCS U3MepeHne TeMmnepaTtypbl Macna B
Kamepe Ornopbl, a B Cry4ae NPOTOYHOW CMasku - MpWU BbiXxoge M3 Hee. [ANs Ornop KayeHUs U HWKHWX BKNagblllen orop
CKOMMbXXEHMS ToYKa M3MEPEHMS TemMnepaTypbl AOMKHA OTCTOATb OT paboyel NoBepxHOCTH ornopbl He 6onee Yem Ha 10 mm. Mpu
OTCYTCTBUWN BO3MOXXHOCTWU JOCTYNa K HapyXHoW o6oiMe MOALUMMHUKOB KayeHusi u3MepeHne Temnepartypbl HapykHoW 060MMbl
MOXET OblTb 3aMeHeHO U3MepeHNeM TeMnepaTtypbl rHe3aa onopsl.

B nocnegHem cryyae gonyckaeTtca TeMrepatypy NOALLUMHUKA ONpedensTh Takke Mo pesynsrataM U3MepeHusi Ha KpblLke
noflwunHuka ¢ goGasreHMeM NonpaBky, PaBHOWM BeNWYMHE Mepenana TemnepaTtyp Mexay HapyKHON OGMOTKOM M KPbILLKOW
nogwwunHuka. KoHKpeTHoe MecTo U3MepeHUsi TeMrepaTypbl Ha Kpbillke NOALIMMHMKA M BeSMYMHa MonpaBKU AOMKHbI GbiTb
yKasaHbl 3aBOAAaMU-U3rOTOBUTENSMU B MHCTPYKLMM MO SKCNyaTaLmMm KOHKPETHBIX BUAOB MaLLMH.

9.8. NamepeHne TemnepaTypbl OXNaXdaloLwmx cpen, XUOKUX U ra3oobpasHbiX, B TOM Yucre TemnepaTypbl OKpy>KatoLen
cpeabl, MOXET NPOBOANTLCS METOAAMM TEPMOMETPA, 3aNIOXKEHHBIX TEpMONpeobpasoBaTenel U NoCpeacTBOM BCTpaMBaeMbIX
Tepmonpeobpa3soBaTenei.

Mpy OxNaXOeHWM MalluMHbl OKPYXKaloWWUM BO34YXOM ANs W3MEPEHUs TemnepaTypbl OKpyXatolleid cpedbl crneayet
pacronoXuTb BOKPYT MCMbITYEMON MallMHbl HAa PacCTosiHUM OT 1 40 2 M OT HEe W Ha BbICOTE, PaBHOMW MONOBUHE BbICOTHI
MaLUWHbl, HECKOMNbKO TEPMOMETPOB, 3alLMLLEHHbIX OT 004yBaHMS CTPysIMM BO3Ayxa M OT fyyeucrnyckaHusi. 3a TemnepaTypy
OKpy>KatoLlen cpefbl NpuUHMMaeTcsi cpedHee apudMeTUYeckoe MoKasaHUM 3TUX TEPMOMETPOB 4Yepe3 paBHble MPOMEXYTKU
BPEMEHU B TE4EHME NocrieqHero Yaca ncnbitaHus.

Y mMawwuH ¢ rOPU3OHTAlIbHbIM Balriom NOSTIOBUHOWN BbICOTbI MaLUMHbI cnegyet cHMTaTb YpOBEHb Bana MalluHbIl, Y MallnH C
BepTUKaribHbIM BarioM - cepeauHy ee aKTMBHOM AnuHbl. Ecnn Ha O6LLLeM BepTuKarnbHOM Balny HaxoguTCA HECKOJIbKO MalUWuH,
n3mMepeHune Temnepartypbl OKpyXarLlero Bo3gyxa npomn3sogAaTt NpUMEHUTENbHO K rMaBHOW MaLUVHe.

Mpn ucnbiTaHMAX MawmH Manon molHocTh (oo 1 KBT) B kamepax orpaHu4yeHHoro obbema npu namepeHnn Temneparypbl
OKpYy>KatoLLeln cpeapbl YyBCTBUTENbHbIV SMEMEHT N3MepuTens TemMnepaTypbl AOMMKEH HAXOAMTHLCS B FOPU3OHTaNbHOWM MIOCKOCTY,
npoxoasLen Yepes LEeHTP akTMBHOM 4YacTu MalUWHbl, U HA TAakOM PacCTOSHUMKU OT KOpryca MallWHbl U CTEHOK Kamepbl, rae
TemnepaTypHbIn KO3PUUMEHT MUHUMATEH.

Mpy oxnaxaeHWn 3NeKTPUYecKol MalluMHbl BO3O4YyXOM, MOABOAMMbBIM MO TpyGam, Uin BO3ZYXOM MO 3aMKHYTOMY LIMKMY C
BHELLHUMUW oxnaguTensmMu, 3a TemnepaTtypy oxnaxkpatollei cpedbl crieqyer NpuHMMaTh TeMnepaTypy Bo3fyxa B MecTe ero
BXoda B MaluuHy. [Ina aToro criegyeT NMOMeCTUTb OAMH M3MepuTerb TemnepaTtypbl B LEHTPE BXOA4A BO3dyXa UIM HECKOIbKO
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|/|3M9pv|Tene|7|, PaBHOMEPHO pacnpenerneHHbIX B MNJIOCKOCTU nonepe4yHoro ce4vyeHua BXxoda, B noclegHeM Criydae 3a
TeMneparypy Bxogdwero Bo3gyxa npuHnMmaeTca cpegHee apl/lcbmeTvNeCKoe NX MOKa3aHWN.

Mpy oxnaxaeHWW SNeKTpUYecKon MallMHbl BO3OYXOM WM BOOOPOAOM MO 3aMKHYTOMY UWKIY C BCTPOEHHbLIMM
rasooxnaguTensamy 3a Temrepatypy Oxnaxaarwolen cpegbl cregyeT NpuUHMMaThL TemnepaTtypy rasa npu Bbixode U3
razooxnagmtenen. Mpu HecKoMbKKUX ra3ooxnaguTensx 3a Temnepatypy oxnaxaarollei cpefbl criegyet NpUHUMaTb CPedHIoH
U3 U3MEPEHHbBIX MPY BbIXOAE U3 KAaXO0r0 U3 HUX.

I'IpM 3aMKHYTOM UUKNEe BEHTUNALUUN UK NMPpU pa3oOMKHYTOM C OXnaXxaeHneM BbIXOoAALEero B OKpyXakLly cpeay Bo3gyxa
oxnaguntenammn temnepartypy BbiIXxogdLlero n3 MallmnHbl HArpeToro rasa crieayet U3MepATb Npu BXxode B oxXnaguTernu.

MpY XUOKOCTHOM OXMaXOAEHUM 3MEeKTPUYECKOW MallMHbl, Kak KOCBEHHOM, Tak M HenocpedCTBEHHOM, 3a TemnepaTypy
XNOKOW oxnaxkaarowen cpedbl criefyeT NpuUHUMaTb ee TemnepaTypy Npu Bxode B MalluHy, a 3a TemnepaTtypy HarpeToun
XNOKOCTU - ee TeMnepaTypy Npu BbIXxode U3 MalUUHbI.

9.7, 9.8. (I3ameHeHHasa pegakuus, Mam. N 2).

9.9. MNpu n3mepeHnn TemnepaTypbl METOAOM 3aINOXEHHbIX UMM BCTPOEHHBIX TepMonpeobpasoBaTernen pekoMeHayeTcs
NPUMEHSATb BTOPUYHBbIE NPUOOPLI, UMEKLLNE TeMnepaTypHble WKanbl. [pu M3MepPeHUsIX XONoAHbIe cnan TePMO3NEKTPUYECKMX
npeobpasoBartenen cregyer noMewatb B TepMocTaTupylollee YCTPOWCTBO, obecnedvBalollee TOYHOCTb MogdepXKaHus
Temnepatypbl B HeMm +0,5 °C/u.

9.10. [ns wn3MepeHuMs MEeCTHOM TemnepaTypbl BO BpaLLalLWMXCs 4YacTsiX MallMHbl [OMycKaeTcsl MpPUMEHATb
HecTaH4ApPTU30BaHHbIE TEPMO3NEKTpUYEcKne npeobpasoBaTenu, nNpowealme METPONONMYECKY0 aTTecTalmio B COOTBETCTBUM
¢ [OCT 8.326. [Ona nepegayn W3MEpPUTENBHOIO CUrHana oOT BpallalWwmnxcss AeTanen peKkoMeHAYeTCs NPUMEHATb
TOKOCBEMHMKMA C KOHTaKTHOM Mapon LeTka - Konbuo. [onyckaeTcss 6eckoHTakTHas nepefjadva M3MepUTEnbHbIX CUrHaroB.
JononHuTtenbHasi NOrpeLlHoCTb Npu Nepegaye U3MepUTENbHOrO CUrHana oT BpallatoLMXcs AeTaneln He JOMKHa NpeBbIwaThb 2
°C.

10. UCTIbITAHUE INEKTPUHYECKUX MALLUMH HA HATPEBAHUE

10.1. AcnbiTaHre aneKkTpu4ecko MallvHbl Ha HarpeBaHue criefyeT NpoBOAUTb MO BO3MOXHOCTU HEMNOCPEACTBEHHO B ee
HOMWHAaNbLHOM pexunme, a MpU HanMunuM HEeCKONbKUX HOMMUHArbHbIX PEXUMOB - B TOM W3 HUX, NPU KOTOPOM MNpeBbilIeHne
TemnepaTypbl 4acTe MallMHbl ABNSAOTCA 3aBefOMO HauMBONbLUMMUK; €CMM Xe TakOW PexmMM HeusBeCTeH, TO MWCMbITaHUs
OOIMKHbI BbITb MPOBeAEeHbl BO BCEX HOMUHATBHbIX peXUMaXx.

Mpn HEBO3MOXHOCTU OCYLLECTBIEHNS HOMUHAMNbLHOMO pexuma UCMbiTaHWe Ha HarpeBaHue crnegyetr NpOBOAMTb B TaKOM
peXxvMe MWnM B HECKOMbKUX pexumax, Mo pesynsTtataMm KOTOpbIX MOXHO C MpaKTMYEeCKU [OCTaTOMHOM TOYHOCTBIO
npegonpeaennTb pesynsraTbl UCTbITAHWUS B HOMUHANBHOM peXuMe.

10.2. MNpwn ncnblTaHN 3NEKTPUYECKON MaLLWHBI Ha HarpeBaHWe HaanexnT U3MepsaTb:

- BCE 3reKTpUYeckue BEMUYUMHbI, ONpefensiiowme pexvMm paboTbl MallMHbI, - HAMPSXXEeHNe U TOK SKOPS, MX 4acToTy B
cnyyae MalWH NEepeMeHHOro Toka, NoABOAMMYIO MOLLHOCTb B Clyyae ABuratens nepeMeHHOro Toka WnM oTgaBaeMyo
MOLLHOCTb B Cly4ae reHepartopa NnepeMeHHOro Toka, TOK BO30y>XAeHWs1 B Criydyae MallvH, BO30y>XOaeMbIX NOCTOSHHBIM TOKOM,
W pasnuyHble Apyrme anekTpu4eckme BenmynHbl B 3aBUCMMOCTY OT poAa MallUUHBbI;

- YaCTOTy BpaLLEeHUSA MaLLMH NOCTOSHHOMO TOKA UM CKOSMBXEHUSA aCUHXPOHHBIX ABUratenemn;

- TeMmneparypy YyacTen MaLUWHbI MO BCEM NpUMEeHAEeMbIM U3SMEPUTENAM;

- TemnepaTtypy W [aBrieHVe Oxnaxpallmx cped, B TOM 4YMCNE OKpyXKalowen cpedbl B Criydae MalUMH OTKPbITOro
UCMOSNHEHWS;

- YXCTOTY BOAOPOAA B CryyYae MalluH C BOAOPOAHbLIM OXNaXKOAEeHNEM;

- pacxod AncTunndrta B ciiydae MallnH C BOAAHbIM OXInaXaeHneMm,
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- BCAKME UHbIE BEJINYUHDbI, MOr'yLLIMe OKa3biBaTb BITMAHME Ha HarpeBaHue VICI'IbITyeMOIZ MallvHbl N1 nM3aMepeHmne KOTopbiX
npegycMmartpmBaeTca B CtTaHAapTax Ui TEXHNYECKMUX YCITOBUAX HA KOHKPETHbIe BUAbl ANEKTPUYECKMX MaLLUUH.

10.3. UcnbiTaHne anekTpuMyeckMx MallMH Ha HarpeBaHue criegyeT MpoBOAWTL MpU TemnepaTtype oxnaxAaallmx cpeq,
pearnbHO OOCTMXXMMOW Ha MeCTe UCMbITaHWs!, OAHAKo, N0 BO3MOXHOCTU Gonee GnM3Kom K YyCTaHOBIEHHOW B CTaHgapTax uUnu
TEXHUYECKMX YCIOBUAX HA KOHKPETHbIE BUAObI 3MEKTPUYECKMX MaluuH. TemnepaTtypa rasoobpasHon oxnaxgatowen cpegpl
OorkHa 6bITb He Hke 10 °C, a TemnepaTypa XUAKOW OXnaxaatollen cpeabl, MPUMEHAEMON Kak A1 HeNnocpeaCcTBEHHOrO, TakK
N NS KOCBEHHOIO OXMaXXAEHWUs!, - HEe HDKe TOYKWU POChl MPU AaHHOM AaBMeHWM ra3o00pa3Hon oxnaxaaoLen cpeabl.

MNpu HeckonbKMX BUAaX OXNaxaalowmx cpeq pasHoCTb UX TemnepaTypbl Ha BXode B MalluMHy AormkHa 6biTb He Gonee 10
°C

10.4. VicnbiTaHne Ha HarpeBaHWe 3MEKTPUYECKON MaLUWHbI B NPOOOIMKUTENTIbHOM HOMMHANbHOM pexume S1, a Takke B
noboM Apyrom npoformkUTENbHOM pexume paboTbl, B TOM YMCIEe B YACTUYHbIX PEXUMAaxX XOMOCTOro XO4a MIM KOPOTKOro
3aMblkaHus, cnegyeT MpPOBOAUTL MPU MPaKTUYECKM HEeU3MEHHbIX napaMmeTpax pexuma A0 MpakTUYecku yCTaHoBUBLUEWCA
Temneparypbl BCeX YacTel MaLUUHbI.

OTKNOHEHNE NapaMeTPOB HOMUHANbLHOMO pexuma S1 OT YCTaHOBMEHHbIX 3HAYEHWI B TEYEHWE OnbiTa He AOIMKHO OblTb
oonee:

- 1o Toky, % 13,0
- MO HanpsxeHuo, % 12,0
- MO TOKy BO36yxaeHus, % 1,5
- No YacToTe BpaweHus, % 1,0
- Mo 4actoTe ToKa, % 1,0

- M0 TeMneparype oxnaxgatoLlen xunakoctu, °C 1,0

- N0 Temneparype oxnaxgatowlero rasa, °C 1,0
- o gaerneHuto rasa, MlMa +0,01
- M0 pacxody oxnaxaparoLen xuakoctn, % 10,0

D,OI'IyCKaeTCﬂ ONA KPYNHbIX MallnH npu ANnMTenbHOCTU OonbliTa 34 un bonee YCTaHOBJI€HHbI€ 3Ha4YEeHUA NapamMeTpoB peXXmnmva
C OTKITOHEHUsIMU He bonee YKa3aHHbIX noaaepXxmBatb He MeHee nocnegHnx 2 Yy onbliTa.

WcnbiTaHne MOXeT BblTb HA4aToO Kak C MPaKTUYECKU XONOAHOrO, Tak U C HAarpeToro COCTOSIHUA MallMHbI. [1ns cokpalleHus
NPOAOIMKUTENBHOCTU UCTIbITAHUST MaLUMHY [OMYCKAeTCs MeperpysnTb B Havane MChbITaHWsl, HAcKOMbKO 3TO AOMYCTUMO M3
COOBPaXKEHUI €€ MEXAHNYECKOW U 3NEKTPUYECKON NPOYHOCTU, @ B Cry4ae KOMMEKTOPHbLIX MaLLUWH - €CIN CTEMNEHb UCKPEHUST HE
BblLLE COOTBETCTBYIOLLEA HOMUHAMBHOMY PEXUMY.

OTcyeTbl NO BCeM BUAaM U3MEPEHUIA peKOMEHAYETCA NMPOM3BOAUTL A1 HOPMaIibHO OXMaXk4aeMblX MallWH Yepes Kaxable
30 MWH, @ ANA MOSHOCTBIO 3aKPbITbIX MalMH C OXNaXOEHWEM TOMbKO Yepe3 HapyXXHYI MOBEPXHOCTb U AN KPYMHbIX
3HEpPreTUYecKNX MallMH C KOCBEHHbLIM BO3AYLUHLIM OXJTaXAEHWEM MO 3aMKHYTOMY LMKy - Yepe3 60 MUH.

10.5. VicnbiTaHne Ha HarpeBaHVEe 3MEeKTPUYECKOM MallMHbl B KPaTKOBPEMEHHOM pexume S2 crnegyeT NpoBOAMTbL C
NPakTUYECKM XOMOAHOIO COCTOSIHWUSA MalUuHbl. Ecnu npoaormKkMTenbHOCTb KPaTKOBPEMEHHOMO pexvMa MeHee 60 MuH, TO
peKoMeHAyeTcs NpeaBapuUTENbHO YCTAHOBWUTL MNApaMEeTpbl HArpys3km M 3NEeMEHTbl  PEerynupoBaHusl pexuMa padoThbl
COOTBETCTBEHHO TpPebyeMbIM AaHHbIM, MOCIE YEro OXMNaavMTb MaLUMHY OO0 MPAKTUYECKN XONOAHOIro0 COCTOSIHUSA, C TeM 4Tobbl B
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Ha4ale ncnbiTaHna He nMerna MecTta noTepAa BpeMeHU Ha YCTaHOBIIEHNE peXnma.

OTcueTbl N0 BceMm BUOam M3MepeHI/IIZ pekomMeHayeTCcA Npon3BoanTb Npu NPoOAOIKUTENTbHOCTUN pexXnma 30 MUH 1 MeHee - B
Ha4alne U B KOHUE uUCnbiTaHuA, a npu 6onblien npoooImKnTernbHOCTN - B Ha4ane, B cepeanHe U B KOHUE UCNbITaHUA, ecrnun
TONbKO MPOAOJIKUTENIbHOCTb HE HaCTOJIbKO BeJlMKa, YTO B OTHOLUEHUMMN OTCHETOB €ero crieayet npupaBHATb K UCNbITAHUIO B
NPOAOJTKUTENTbHOM peXume.

10.6. UcnbiTaHMe Ha HarpeBaHWe SMEKTPUYECKON MalLMHbl B MOBTOPHO-KPATKOBPEMEHHbLIX WU MepeMeXaroLmnxcs
pexumMax MOXeT OblTb HayaTo Kak C MPaKTUYeCKM XOroAHOro, Tak M C HArpeToro COCTOSIHWUSI MalluHbl. [nsi cokpalleHus
NMPOAOIMKUTENBHOCTU UCNbITaHWS OOMYCKaeTcs B Hadane ucnbiTaHusi paboTa MallMHbl B TEYEHUE HEKOTOPOro BpemeHu 6es
nepepbiBa Harpysku.

MpogomKkMTensLHOCTL 0QHOro paboyero umkna B pexmnmax S3 1 S6 npu OTCYTCTBUMM MHbIX YKa3aHul criegyeT npyvHUMaThb
paBHoi 10 MUH, a B Npo4mnx pexmnmax (S4, S5, S7 1 S8) - B COOTBETCTBMM C HOMUHANbHBIM YMCIIOM paboymnx LIMKITOB B Yac; npu
3TOM MPOAOIKUTENBHOCTL BkItoueHus (MB) nnu npogomkuTtenbHOcTb Harpy3ku ([H), a Ttakke koaddULMEHT uHepLun Ons
pexvumoB S4, S5, S7 n S8 pomkHbI COOTBETCTBOBATb HOMMWHAIBHbLIM 3HAYEHUSIM. YNPaBneHne PEeXUMOM UCTbITaHUSA [OIMKHO
ObITb aBTOMATM3NPOBAHO.

Otcuetbl No N3MEPUTESTbHbIM r|p|/|6opaM pekomMmeHayeTcAa npon3BognTb B KOHLAX pa60lw|x nepmnoaos; UcCnbiTaHNE MOXET
ObITb 3aKOHY€eHO, Korga temneparypa Bcex yacTen MalluvHbl, naMepsaemMasa B npouecce UCnbiTaHuA, OOCTUTHET NMPaKTU4YeCKU
MOBTOPAKOLLNXCA 3HadeHun. OkoH4aTernbHoe n3MepeHne Temneparypbl, B TOM YUCIi€ BbINOJIHAEMOE NocCle OTKIHYeHUA
nnTaHud, cnegyet npon3BoAnTb MO NCTEYEHNU NONTOBUHbI NMocneaHero pa6oqero nepunoaa.

Ecnn AneKkTpnyeckada MalnHa uMmMeeT HECKOJIbKO HOMUHalIbHbIX MOBTOPHO-KPATKOBPEMEHHbLIX UMK nepemMexarLlnxca
pexXnmoB, TO U UCNblTaHWe Ha HarpeesaHue crenyet nNpoBoAUTb B KaXXOOM U3 HUKX. ,D,OI'IyCKaeTCﬂ npoBoONTb UCMbITaHNE Ha
HarpeBaHne B NpoAOIKNTENTbHOM pexnme S1 npun 3KkBMBarieHTHOM TOKe Harpys3ku, paBHOM cpegHeKkBagpaTtn4eckomMy 3Ha4eHuto
Toka. [ns NOBTOPHO-KPATKOBPEMEHHbIX PEXNMOB NMOPAAOOK onpeaeneHna BlnMAHUA nay3 Ha 3HadeHune cpegHekBaapaTtn4ecKkoro
TOKa yCTaHaBnMBaeTCA No corfacoBaHUiO Mexay U3rotoBsuTenem mn I'IOTpe6MTeJ'IeM.

B malmHax nocTosiHHOro Toka, paboTarolwmx B MOBTOPHO-KPATKOBPEMEHHbIX PEXMMax, 0BMOTKa napasnnenbHoro (Unum
He3aBMCMMOr0) BO30YXAEHMSI BO BpeMsi May3 MOXET OCTaBaTbCsl BKITOYEHHOW, €Cnv 3TO NpedyCMOTPEHO B CTaHgapTax Uiu
TEXHUYECKMX YCIOBUSIX HA KOHKPETHbIE BUAbI MALUMH NOCTOSIHHOTO TOKa.

10.7. UcnbiTaHne anekTpuyeckux MallvH Ha HarpeBaHue MOXET NPOBOAUTLCS CreayowmnMm MeTogamu:

- HENOCpPeaCTBEHHOW Harpyskon B HOMUHaNbHOM WM UHOM 3a4aHHOM PEXUME C MPUMEHEHMEM CXEM BO3BpaTHOW paboThbl
UNN B3aMMHOWN Harpysku, a Ha MecTe YCTaHOBKM - TaKkKe NPOMbILLNEHHON Harpys3Kown;

- KOCBEHHbIM METOAOM - nyTeM npoBeneHuAa pana MCMbITAaHUN Ha HarpeBaHne B peXnmMmax XOIoCToro xoga un KOPOTKOro
3aMblKaHuA C nocnenywuwnMm pacydeTHbIM npeaonpenerneHnem ﬂpeBbILLIeHVII;I TeMneparypbl pas3nnyHbIX yacTten MallUHbl Ha
OCHOBaHMN MNOJTyYEeHHbIX pe3ylbratoB ncnbliTaHuin. McnbiTaHne CUHXPOHHbLIX MallnH [OOMNMYyCKaeTCAa MNpoBOAUTbL B peXume
CUHXPOHHOIoO KOMNeHcaTopa,

- MWCKYCCTBEHHOW Harpysku, Npu KOTOPOW WCMbITyemasl MallMHa Harpyxaetcss CYMMOW noTepb, MO BO3MOXHOCTU
COOTBETCTBYIOLLE HOMUHANBbHOMY pexuMy, 6es otTaaun SHeprun BoBHe.

10.8. VicnblTaHWe 3nNeKTpUYECcKMX MallMH Ha HarpeBaHUe HEMOCPEACTBEHHON Harpy3ko MOXET NpoBOAWUTLCS A1t MaLUWH
nto6oro Buaa. MNpeanodTUTENbHBIM SBMSETCS UCMbITaHNE B NPOAOIMKUTENBHOM HOMWHAMBHOM (MNN 3KBUBANEHTHOM) pexvume
S1.

[na anekTpuyecknx malwuvH Gonee KpynHbIX MoLiHOcTen (Hanpumep, 6onee 10000 kBt (kB-A) pekomeHayeTtcsi no
BO3MOXHOCTU WCMbITAHNE Ha HarpeBaHWe B HECKONbKUX PEeXuMax Mpu HanpspkeHuu, OTnMYalowemMcsl OT HOMWHAIbHOMo B
npegenax He Gornee +5%, n KoapULMEHTE MOLLHOCTM (ONA CUHXPOHHBIX MalUuH), 6nmM3kom K HomuHanbHomy, oT 0,6
HOMMWHANbHOW MOLLHOCTM [0 MakCUManbHO BO3MOXHOW MO YCNOBUSIM UCMbITAHWUS, B TOM 4MCRe W MeperpyskM CBepx
HOMWHAIBHOW MOLLHOCTM B AONYCTUMbIX ANS AAaHHOW MalwwvHbl npefdenax. o pesynsratam 3TMX UCNbITAHWIA OOMKHa ObiTh
NMOCTPOEHa 3aBMCMMOCTb MPEBbLILLEHVS TeMnepaTypbl AaHHOW YacTW MalluMHbl OT MapaMeTpoB Harpysku, Hanpumep, Onis
0OMOTOK - OT KBagpaTa Toka B [AHHOW OOMOTKE WMNM OT COOTBETCTBYIOLUMX MOTEpPb B HeW. [NpeBbllleHMs TemnepaTtypbl,
COOTBETCTBYIOLLNE HOMUHANBHOW Harpyske, cneayeT onpeaenstb UHTepnonsauMen no Nony4YeHHON KPMBOKM, @ €CNN Harpyska He

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

FOCT 11828-86 MalunHbl anekTpuyeckve BpallatLlumecsi. O6wime metoapl ucnoitaHui (¢ MameHennamm N 1, 2) CTtpanuua 23
F'OCT om 15 ageycma 1986 2. Ne 11828-86

mMorna 6bITb [oBedeHa 0O HOMUHAIbHON, TO ee 3KCTpaI'IOJ'IF|LI,VIeI7I.

Onsa ynobcreBa akcTpanonauumn pekoMeHayeTcs BblbnpaTb 3HaYeHNS Harpysku Tak, YTobbl MHTEpBanbl MeXay kBagpatamu
TOKOB Harpy3ku Oblsivn npyMepHoO ofguHakoBbIMU, Hanpumep, 0,60; 0,75; 0,87 HOMUHaNbLHOrO TOKa.

WcnbiTaHne Ha HarpesaHne mMeToaoMm HeI'IOCpeﬂ,CTBeHHOVI Harpy3kn BO3MOXHO OJ1A 3NEeKTPUYeCKnx MallinH BCEX BUOOB.
Ona mawuH, Bos6y>|<,qae|v|b|x NOCTOSIHHbIM TOKOM, 0CobeHHO Ans CUHXPOHHbIX MallWH, UCNbITaHWE MOXXET NpoBOAUTLCA B
pexunme Kak reHeparopa, Tak U asuratend, He3saBUCMMO OT TOro, And Kakoro MMeHHO peXunma pa6OTbI npegHa3Ha4aeTca
OaHHaA MallnHa.

WcnbiTaHne Ha HarpeBaHue TpexdasHblX aCUHXPOHHbLIX ABUraTenei 4onyckaeTcsi NPOBOAUTL NPU HOMUHAMNBLHOM TOKE, Npu
3TOM Nofe3Hast MOLLHOCTb MOXET OTNMYaTbCs OT HOMUHANBHOW MOLLHOCTU He 6onee YeM Ha 5%. lNMpeBblweHne TemnepaTypbl
obmoTtok A& °C, NpyM HOMWHANBHOW MONE3HOW MOLLHOCTU BbIYUCIISIOT NO hopmyre

2
AS= Ii AS. (10)

H
rae I, - HOMUHanNbHLIA TOK ABuratens, A;
I - Tok gBuraTens, uamepeHHbIN NpY HOMUHANbLHOW MOSIE3HOM MOLLHOCTH, A,

Ak, - NpeBblleHVe TemnepaTypbl 0OMOTKM MPW HOMWUHaNLHOM Toke, °C.

10.9. UcnbiTaHne aneKkTpUYecknx MalluH Ha HarpeBaHWe KOCBEHHbIM METOAOM MOXET MPOBOAUTLCHA TOMbKO ANsi MALLMWH,
BO30Y>XAaeMbIX MOCTOSIHHbIM TOKOM, - MalUWMH MOCTOSIHHOrO TOKa WM CUMHXPOHHbLIX MalUWH. UcnbiTyemyk MaluvHy criegyet
BpaLlaTb C HOMUHANbLHOW YacTOTON COOTBETCTBYOLLMM NPUBOAHBIM ABUraTENEM.

,El]'l‘r'l onpeneneHna I'IpeBbILIJeHVII7I TeMnepatypbl pasfiMyHbIX vyacTten I/ICFIbITyeMOI7I MallvHbl NPU HOMUHAlIbHOM pexunme
crnieayet npoBoAnTb UCMbITaHWE Ha HarpesaHMe B Crneayrwnx pexmmax:

¥ - KOPOTKOE 3aMblkaHMe Mpu HOMUHarbHOM TOKE AKOpS. M3 ucnbitaHua onpenendeTcAa npesbllleHne TemMneparypbl
obmoTKM AKOpA, 06yCJ'IOBJ'IeHHOG OCHOBHbIMU MOoTEPAMU B obmoTKe, [o6aBOYHBIMU noTepAaMn nNpu Harpyske, MmexaHn4eCckumm
noTepAMn N NOHM>XEHHbIMU NOTEPAMU Ha 3036y>|</:|,eHme;

£ - XONIOCTOM Xof MNPV HOMUHANBHOM HanpsKeHUU. M3 ucnbiTaHna onpegensieTcs npeBblilleHne TemnepaTypbl 0OGMOTKU
sikopsi, 0BYyCNOBMNEeHHOe NOTEPSIMU B CTanu, MEXaHUYECKMMM NOTEPSIMU U MOHWKEHHBIMW NOTEPSIMU Ha BO3BYXXAEHUE;

& - xonoctoll xon 6e3 Bo3bGyxaeHusi. M3 ucnbiTaHus onpedensieTcsi npeBbllleHne TemnepaTtypbl OBMOTKM sIKopsi,
06YyCrnoBrneHHoe TONMbKO MeXaHU4eCKMMU NOTEPSIMU;

Z - XONnoCTOW XOA npun HanpsaXxexHuun, noBblILUEHHOM He bonee yem no 1,25 HomMHaneHoro (ﬂ,]’lﬂ CUHXPOHHbIX MallnH C
HOMUHalnbHbIM HanNpaxXeHnem no 6,3 KB) M3 uncnbiTaHns onpenendeTcAa npesbilleHne TemMnepartypbl 0obMOTKM AKOopA,
o6ycnosneHHoe NOBbIWWEHHbIMX  NOTEPAMM B CTalnn, MexaHU4YeCKMMn notepaMmn Ha Boa6y>K,qu|/|e, ONU3KMMN K
COOTBETCTBYHOLLMM HOMUHAJIbHOMY pPEXUMy.

MpumeyaHus:

1. UcnbiTaHne B pexnme 8 o6sa3aTenbHO TONbKO ANs OGbICTPOXOAHbIX MALUMH, B KOTOPbIX MeXaHu4eckue notepu MoryT
06ycnoBuTL 3aMETHOE HarpesaHne Yacten MalluHbI.

2. VicnbiTaHue B pexunme 2 obasatenibHO TOMbKO AN CUHXPOHHBLIX MAaLUUH U NPU HOMWHAMNbHOM HanpsbkeHun 3 KB 1 Bbilwe

OOSMKHO MPOBOAMTBLCS MPU PA3OMKHYTON HENTPanu TpexdasHon 0bMOTKM KOS,

MpeBblweHne TeMnepaTypbl OOMOTKM SIKOPSi NPU HOMUHANBHOM pexume i criegyet onpenensTtb no opmyne

A% = AS, + 48, — AS, (11)
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roe A%, , Ads n Ad, - COOTBETCTBEHHO NpeBbILLEHNS TemMnepaTypbl B pexumax a, 6, s, K.

MpesbllleHe TemnepaTypbl CTanu SKOps criedyeT onpedensaTb NO Takol xe dopmyne, rae Lk, , Ay un Ad, -
MpEeBLILLEHUS TEMMNEPATYPbI CTanu AKOPs B COOTBETCTBYHOLNX pexnmax, K.

MpeBbiWeHe TemnepaTypbl 0OMOTKM WHAOYKTOpa CreayeT OnpeaensiTb 3KCTpanonsuveid 3aBUCUMOCTU MPEBbLILLEHWIA
TeMrepaTypbl 3TO 0BMOTKM BO BCEX YETLIPEX PEXMMAX OT NOTEPb B OOMOTKE.

Mpn HenocpeaCTBEHHOM >XWAKOCTHOM WM Ta3oBOM OXMNaXOEHUM OOMOTKM SIKOPsi B3aMeH MCMbITaHWA B pexume 2
HaanNexuT NPoBOAUTL crieaytollee:

0 - KOPOTKOE 3aMblKaHVe MpU Toke BO30YXKAEHWS, COOTBETCTBYIOLLEM €r0 3HAYEHUIO NMPU XONIOCTOM XoA4e M HOMUHamNbHOM
HanpskeHun. V13 ucnbiTaHus onpenensieTcsi npesblleHne TemnepaTypbl 0OMOTKM SIkops (MNU cTanu sikopsi), 0BGycrnoBrneHHoe
MOHWXEHHbIMA OCHOBHbLIMWU MOTEPSIMA B  OOMOTKE SIKOPSl, MOHWXKEHHbIMW [06aBOYHBIMKW NOTEPSIMM MpU  Harpyske W
MOHWXEeHHbIMW NOTEPSIMU Ha BO30YKAEHMe.

MpeBbiWeHNss TeMnepaTypbl OOMOTKM SKOpst U cTanu sikopst (KpOMe TOpLEBbIX 30H MOCMNeAHen) onpeaensitotcs no
dopmyne (11), a NnpeBbILEHNe TemnepaTypbl 0BMOTKM MHAYKTOPA - SKCTPanonsumen 3aBUCUMOCTM NPEBbLILLEHUA TeMnepaTypbl
3TOM 0OMOTKM BO BCEX YEThIpeX pexunmax (a, 6, 8, ) oT notepb B 0OMOTKE MHAYKTOpPA.

McnbiTaHne Ha HarpeBaHne CUHXPOHHbIX reHepaTtopoB U nBuratenen B peXnme CMHXPOHHOIo KoMneHcaTtopa MOXeT ObITb
OCyLleCTBNeHO AByMA cnocobamu:

- MpY HOMMWHAaNbHOM HaMpsHKEHUM WM HOMUHANIBHOM Toke sikopsi. Ecnv npu aToM TOK BO3GyxaeHusi Gyper Gonblue
A0Myckaemoro, To NPOBOAAT TPM-YETbIPE OMbiTa NPV HOMUHASNBHOM HaMPSHKEHUU U TOKE SKOPSi MEeHbLLEe HOMUHAIBHOTO, B TOM
yucrne oauH OMbIT MpU TOKE SKOPSl, COOTBETCTBYIOLLEM HOMWHArbHOMY TOKY BO36y)aeHusl. [peBbilleHne TemnepaTypbl
0OMOTKM SIKOPSi, COOTBETCTBYIOLLEE €€ HOMUHANbHOMY TOKY, CriefyeT onpeaenuTb SKCTpanonsumeid onbITHOW 3aBUCUMOCTM;

- MPU MOHWKEHHOM HaMpPsPKEHWM U HOMMHAaINbHBIX ToKax sKops U Bo3OyxaeHus. Ecnu notepu B cTanu (Mo onbITy Wnu
pacyeTy) paBHbl UMM MEHbLUE CYMMbl OCHOBHBLIX M A00OABOYHLIX MOTEPL B OOMOTKE SIKOPS, TO MpPEBbILEHME TemnepaTypsbl
OOMOTOK SIKOpSi M BO30OY)XXOEHUSI ONpedensioT HEenocpeacTBEHHO M3 OnbiTa Ge3 yyeTa yMeHbLUeHVsI HarpeBa BcreacTBue
CHWXEeHUsi noTepb B cTanu. Ecnu notepu B cranu Gonblue noTepb B 0GMOTKax, NPOBOASAT [AOMOMHUTENbHO ABa OrbiTa
XOJI0CTOro X0Aa;

- NP1 NOHM>XXEHHOM Hanpsa>XeHun, paBHOM HanpAXeHUKo B OnbiTe€ C HOMUHAIbHbIMU TOKaMU AKOpA U Boa6y>|<,qu|/|9|;
- NP1 HOMUHAlNbHOM HanpsaXeHuwu.

PasHoCTb npeBbIWEHUA TemnepaTypbl 0OMOTKM sikopsi (cTaTtopa) B yKasaHHbIX OnblTax MpeacTaBfsieT Monpasky,
YUMTbIBAIOLLYHO Pa3HOCTb NOTEPL B CTaNM NPY HOMUHAMNBHOM U MOHUXEHHOM HampsiKEHWUM.

Onsa onpeneneHna nonpaBkn K npeBbllUEHUI0 TeMnepaTypbl obmoTKM BO36y)Kﬂ,eHMF| CTPOAT 3aBUCUMOCTb NpeEBbILLEHNA ee
TemMnepartypbl OT NOTEPb B HEWn. I'IonpaBKa paBHa pa3HOCTWM opAMHAT TOYEeK, OgHa M3 KOTOPbIX NoJly4eHa npun XornocTtoM Xoae C
HOMUHalbHbIM HanpaxeHunem, a pgpyragd COOTBETCTBYET TOMY Xe& TOKY BO36y)K,EleHMFI Ha 3aBUCUMOCTH, nonyquHon npu
NOHMXXEHHOM HanpsaXeHnn.

WcnbiTaHne Ha HarpeBaHWE acWHXPOHHbIX [ABWraTerniell KOCBEHHbIM METOAOM  HacToAWMM  CTaHZapToM  He
npegycmaTpuBaeTcs.

10.10. WcnbiTaHue OneKkTPUYecKMX MallMH Ha HarpeBaHWe WCKYCCTBEHHOW Harpyskom npoBoauTCA MeTogamMu,
cneumMduyeckMM AN Kaxaoro BMaa MalluH M paccMaTpvBaeMbiMU B CTaHAapTax Ha MeToAbl UCMbITaHWA 3Tux MalmnH. K
TaknMm MeTogaM OTHOCATCH MUCMbITaHWE CUHXPOHHLIX reHepaTopoB 1 ABUraTernen npy nuTaHuM AByMsi YactoTamu U T.M.

11. ONPEOQENEHUE BPALLAIOLUX MOMEHTOB U MYCKOBbIX TOKOB
OBUIATENEN NEPEMEHHOIO TOKA U CUHXPOHHbIX KOMINEHCATOPOB

11.1. HayanbHbIn MYyCKOBOM MOMEHT W HayanbHbI MYCKOBOW TOK ABUratened nepemMeHHOro Toka U CUHXPOHHbIX
KOMMEHCaTopoB crieqyet onpeaensaTtb A5 HOMUHANbHbIX 3HAYEHWA HanpsXKeHUst U 4acToTbl U3 OMbiTa TpexdasHoro NUTaHus
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HEenoaBWXHOMN 3aTOpMO>KeHHOI7I MaLlVHbl U U3 ONnbiTa Mnycka. O6moTka poTOpa aCUHXPOHHbIX nsurartenen c d:)a3HbIM poTOopoM
n obmoTka 3036y>|<,quV|;| CUHXPOHHbIX asurartenen u KOMMEHCaToOPOB AOJSTXHbl ObITb 3aMKHYTbl HAQKOPOTKO Ui Ha pe3ncrtop,
BXOLSALMIA B COCTaB ABuUrartens unm CUMHXPOHHOIo KoMneHcartopa.

11.1.1. OnbITbl Anga onpeneneHna HadallbHOro nyckoBoro MomMeHTa M HadalibHOro nycKOBOIo TOKa Ha HenoaBWXKHOMN
MallnHe OOJMKHbl NpoBOAUTBCA NMpPU NMUTaHUKU 0OMOTKM AKOpA OBurartend Ui CUHXPOHHOINo KOMMeHcatopa OT UCTOYHUKa
NPaKTU4ECKN CUMMETPUYHOIO HanpsXXeHusa HOMWHANbHOM YacTOThbI. I'Ipep,BapMTeano npn NOHWXEHHOM HanpsaXeHuu
Heobxoanmo YCTaHOBUTb MOJNOXEHUA pOTOpa, COOTBETCTBYHOLUME HaM6OJ'IbLL|eMy 3Ha4YeHNK Ha4YallbHOro MyCKOBOIo TOKa U
HanMeHblleMy 3Ha4eHU0 Ha4alibHOro NyCcKoOBOro MOMeHTa, U 3aTOPpMO3UTb POTOP B 3TUX NOJTOXEHUAX.

Mpu npoBedeHUn ONbITOB crneayeT M3mepsaTb MO npubopam NWHENHble HamnpsKeHUs U TOKM Skopsi B Tpex dasax,
NOABOAMMYIO MOLLHOCTb (MO CxeMe [BYX BaTTMETPOB UNu TpexdasHbiM BAaTTMETPOM) U BpaLLAIOLLMIA MOMEHT (4N ABUratenen
mMowHocTelo oo 100 kBT). B pacuyetax HeobxoaMmo npuHumaTtb cpegHeapudMETUYECKME 3HAYEHMSI TOKOB M HaMpPsKEeHWUN
AKOpS.

VicnbiTaHne OOMKHO MPOBOAMTLCS ONS1 HECKOMBbKMX 3HAYEHWU MOOBOAMMOIO HaMpsKeHUs, HadnHas ¢ Hambonbluen ero
BeNMYUHbL. HanpshkeHne moxeT nogaBaTbCsl MiaBHO MM Tonykom. OTcyeTbl Mo npubopam HeobXoaAMMoO NPOu3BOAUTL He
6onee 4em 3a 10 c. MNocne cHATMA OTcYETOB MO npubopam crneayeT HEMEANEHHO OTKIMIOUYUTb UCTOMHUK HanpshkeHus. Ons
asuratenen mowHocTtbio 100 KBT M HMxe Hambonbluee NoaBOAMMOE HanpsikeHue He AOMKHO OTNMYaTbCA OT HOMWUHAaNbHOro
6onee yem Ha £10%. NS CMHXPOHHbLIX ABuUratener Gonbllern MOLWHOCTM U AN CUHXPOHHBLIX KOMMEHCATOPOB Hambonbllee
noaBoaUMOeE HanpsiKeHUe OOIMKHO ObiTb He Huke 0,5 HoOMMHanbHOro. [ns aCUMHXPOHHLIX ABUraTenen MoLHOCTbo cBbile 100
KBT nogBoammoe HanpsieHue SOMmKHO HaxoguTbes B npegenax ot 0,4 oo 0,9 HoMMHanbHoro.

Ecnu HenocpeacTBeHHOe M3MepeHue Bpaljawolwero momeHta Ad, H-M, HEBO3MOXHO, TO €ro criegyeT BblYUCIIATb MO
dopmyne

P -P -P
M =955028 fcr wml (12)

g

roe . - nonpBogumasi MOLWHOCTb, KBT;
£ - noTepu B cTanu, COOTBETCTBYIOLLME NPUNOXEHHOMY HaNPSHKEHUIO, NOMyYeHHbIE U3 OMbiTa XONOCTOro xoAa, KBT;

5

M
N3MepPEHHOMY HEenocpeaCTBEHHO MO OKOHYaHUM OnbiTa TPeXdasHOro NMTaHUs HEMOABWXHON MalUWHbI, KBT;

1 - notepu B obmoTKe AKOopA (CTaTOpa), BblHUcCngaemblie no n0Tpe6n9|emomy TOKY U CONpoTUBIIEHUIO d)aSbI O6MOTKI/I,

#, - CMHXpOHHasa YacToTa BpalleHu, MUH —1 )

¥ - KO3(hMUMEHT, MEHBLUWNIA €4MHMLbI, YYUTLIBAOWNIA OCNabnsiolwee BIMsSHUE BbICLUMX FAPMOHUYECKMX U HECUMMETPUM
TOKOB SIKOpSl, MpWHUMaeMblii paBHbiM 0,9, ecnv B cTaHgapTax WMINM TEXHUYECKUX YCIOBUSIX HE YCTaAHOBIIEHO OpYroe ero
3HauyeHue.

Mo pesyrnbratam |/|3mepeH|/||7| M pacyeToB criegyeTt CTpouTb 3aBMCUMMOCTU TOKa U Bpallarolero MOMeHTa OT HanpsA>XeHus.
I'IpV| npoeegeHnn wucnbiTaHnAa C HanbonbLMM 3HaYEHNEM noaBoAMMOro HanpsaXXeHud, OnNU3KMM K HOMUHAIrIbHOMY,

HavanbHbIN I'IyCKOBOl‘/‘I TOK M HayanbHbIN ﬂyCKOBOIZ MOMEHT cneayet onpenendtb aOnd HOMUHaNbHOINO HanpsaXeHua
3KCTpaﬂOJ’I9|L|,I/IeI7I mnnn VIHTepﬂOJ'I'ilLI,I/IeIZ NoNy4YeHHbIX 3aBMCUMOCTEMN.

Ecnu ncnbiTaHne Npyv HOMUHANBLHOM HaNPSHXXeHUN N BN3Kom K HEMY He MPOBOAMIOCH, TO HaYarbHbIN MYCKOBOW TOK Ji

1 HavanbHbIA NYCKOBON MOMEHT A, H-M, onpeaensioT npuseaeHNeM K HOMMHaNbLHOMY HanpsxeHuo L, no dopmynam:
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rae U]'.'[ - Hanbonbluee HanpsXXeHune npun ncnblTaHUAXx, B;

L7, - HanpsxeHWe, COOTBETCTBYILLEE OTPE3Ky, OTCEKaeMOMy Ha ocu abCumMce kacaTerbHOW K KpUBOW, M3oBpakatoLue
3aBMCMMOCTb TOKa OT HanpshkeHus (4eprt.3), B;

Im - HanbonbLLUWIA TOK NPU UCNbITaHUK, A,

M, - BPaLLaOLWNA MOMEHT, NU3MEPEHHDIN MMM PacCHMTaHHbIA NpW HanpsbkeHun U, H-m.

;HH

Yept.3

11.1, 11.1.1. (U3ameHeHHas pegakuuns, N3m. N 2).

11.1.2. [Ins onpegeneHns Ha4yasibHOro NycKOBOrO TOKa M MyCKOBOTO MOMEHTa U3 OnbiTa Mycka HeHarpy>KeHHoro Asuratens
UCTIbITYEMYIO MalUMHY MPUBOAST BO BpalleHWe B MPOTUBOMOMOXHOM HanpaeneHunm ¢ dactotoir 0,2-0,3 HoMMHasbHOM,
BKMIOYalOT ee B CeTb W PerucTpuMpyroT C MOMOLLbI ocumnnorpadga npouecchkl pasroHa. [lonyyeHHass U3 3Toro onbiTa
XapakTepucTHKa BpallaloLLero MoMeHTa ABMAETCA ANHaMUYECKON MOMEHTHOW XapaKTepUCTUKON ABUraTens.

Mpn HEBO3MOXHOCTW BbINOMHEHWA MyCcka C U3MEHEHWEM HanpasneHust BpalleHus Ans ABuratene MOLHOCTbIO CBbILle
100 KBT 1 CUHXPOHHbIX KOMMNEHCATOPOB AOMNYCKAETCS OCYLLECTBIATL MYCK U3 HENOOBWKHOIMO COCTOSAHUS.

Ona  npubnuwxkeHna nomy4yaemMonm U3 UCMbITAHUA ANHAMUYECKON MOMEHTHOW XapakKTEPUCTUKM K  CTaTUYECKOW,
COOTBETCTBYIOLLEN YCIOBUIO, YTO YITIOBOE YCKOPEHWE PaBHO HymMo, ANUTENbHOCTb pa3roHa MOXET ObiTb yBenuMyeHa 3a cyeT
NPUCOEeOUHEHUS K ABUrATEN0 JOMONHUTENBHOW MaxoBOW Macchl C BO3MOXHO GOMbLUMM MOMEHTOM MHEPLUUN, AOMYCKAeMbIM MO
YCMNOBUIO Harpeea poTopa 3a Bpewmsi nycka. [py 3ToM Hannyne AONOMHUTENbHOW MAaxoBOW MaccChl LOMKHO ObiTh y4YTEHO npwu
onpeneneHun MexaHuyeckux notepb apurarensi. C Lenblo YMEHbLUEHNS YCKOPEHUIA MpU Nycke LOMNYyCKaeTCcs Takke NpOBOAMTb
NYCK NPV MOHWXKXEHHOM HanpsXXeHUu, HO MO BO3MOXHOCTU He Huxe 0,8 HOMUHaNbHOrO.

I'IpV| nycke crnenyer OCLI,I/IJ'IJ'IOFpad)I/IDOBaTb HanpshXeHne un TOK AKOpsA, NoABOAMMYK MOLLUHOCTb, 4acToTy BpalleHua M,
ONHAMNYECKNA MOMEHT M vnn yrnoBoe yCKOpeHune poTopa npu Hanun4um cneynarnbHbIX yCTpOVICTB.

BepxHAs rpaHu4Has 4acTtoTa npomnycKaHus frp, U, namepuTenbHbIX Lenen YCTPOWUCTB ANS ocuunnorpadupoBaHus
YFNOBOro YCKOPEHUS 1 YacTOThbl BpaLLeHUs AOMKHa YOOBMNETBOPATb YCIOBUIO

Fp 2, (14)
tn

rae fI‘p - rPAHNYHaA YacTtoTa nponycKkaHua, Mu;
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g - ANUTENbHOCTL NycKa, C.

Mpy HEBO3MOXHOCTU OCYLLECTBIIEHMSI MPSIMOA TapuMpOBKW 3anucy Bpallatlollero MOMEHTa WU YIMOBOro YCKOPEHUS
JAonyckaeTcsl onpeaenuTb ero Macutab no M3MeHeHMI0 YacToTbl BpaLLeHusl.

Onsa onpenenexnvs Macwrtaba 3anucu OUHAMUYECKOrO MOMEHTA MO M3MEHEHWIO YacTOTbl BpalleHus 6e3 ydera
3MNEeKTPOMAarHUTHbIX NEPEXOAHbIX MPOLECCOB B MOMEHT BKIMOYEHUS HeobXxoamMmo BeliOpaTb Ha ocuummnnorpaMmme nycka (4epr.4)
OGNk K NPSMONMHERHOMY YYaCcTOK KpUBOM 7 Tak, YToObl 3a COOTBETCTBYIOLLMIA EMY OTPE30K BPEMEHMU At , C, MpupalleHme

YacToThl BpalleHus Ay, MuH—1 | coctaBuno He MeHee 20% CUHXPOHHOI YacTOTbl BPALLUEHUS, N BbIYUCANTL HA 3TOM yyacTke
cpeaHee 3HayYeHne AMHaMmnyeckoro MomeHTa, Ad , H-Mm, no coopmyne

[T S (15)

30 A 30 Jal;

rae 7 - MOMEHT MHEPLMKM poTopa 1 AOMNOSHUTESNBHLIX Macc, onpeaensemMsin no n.14, Hm 2.

1, MUH
FgHumH 51
5 n=f(t)
o
é [ M =1(t)
s =9
y P
0 t'-' At tz ~ f,t
-
Yept.4

3aTtem crieayet Hantu opauHaty kpuson A (ﬁs'm_cp), COOTBETCTBYIOLLYIO cpeaHeMy MOMeHTy Af. q Ha yvactke At (no
paBeHCTBY nnowanen duryp & = A5 ) u onpeaenuTe MacluTab KpYBOW BpaLLaoLLEro MOMeHTa ki , H-M/Mm, no dopmyne
M s
By = (16)

k"}.{.cp .

Ecnv He ocumnnorpadupoBanocb YrnoBoe YCKOpeHue poTopa, TO [JOonyckaeTcs onpefensitb  ero nytem
anddepeHUMPOBaHNS KPUBOW 4acTOThl BpalleHWst rpadouyeckmm nmnbo 4YMCMNEHHbIM METOA4OM C MOCreayrLIMM pacdeToM
Bpallatolero MomeHTa jAf no cpopmyne

M =(=f30) 7 dnfd:. (17)

I'IpV| O6p360TKe ocuunnorpaMmMbl nycka HeO6XO,EI,VIMO onpegenntbe ona pas3fiMdHbiX MOMEHTOB BpeMeHu B npouecce
pa3roHa 3Ha4eHuA (cpe,u,Hme - Npn Hann4nmn KOJ'Ie6aHI/Il7I) Hanps>XXeHna U Toka AKOp4, BpallawLwiero MOMeHTa, nogBoANMON
MOLLHOCTN U YaCTOTbl BpalleHUA.

Mony4yeHHble 3HA4YeHMs BpaLLaloLLEro MOMeHTa U TOKa SIKOpsi CrefyeT NPUBECTM K HOMUHANIbHOMY HarmpsiKEHWIO NyTem
nepecdyeTa MOMeHTa MPOMOPLMOHaNbHO KBaApaTy HanpsiKeHWUsl, Toka - NPOMNOPLMOHaNbHO HaMpPSXKEHUO, U NMOCTPOUTL B BMAE
3aBMCUMOCTEN OT YacToTbl BpalleHUs nnbo OT CKoNbXeHusl. HadanbHbI MyCKOBOM TOK W HayanbHbIA MYyCKOBOW MOMEHT
crnenyet onpegensatb WMHTepnonsuven (UnNu 3KcTpanonsiuMen) COOTBETCTBYIOLWMX 3aBMCMMOCTENW Ha 4acToTy BpalleHus,
paBHYO HyrIO.
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D,OI'IyCKaeTCﬂ onpenendTtb 3aBUCMMOCTb NMYCKOBON0O MOMEHTa OT 4acCTOTbl BpalleHUA UM CKONbXXeHUdA npy HOMUHalibHOM
Hanps>xeHn Takke no xapakrepnctmkam namMmeHeHund NoABOANMOM MOLLIHOCTM M TOKa AKOpPA Npu nycke pacyeTom no d)opmyne

_ 9550

H

o
[H_Pml_ﬂT_Pmﬁ _Pmexlil_'f")]' ?H ’ (18)

My

Mg

roe MUH - BpallawwWwunin  MOMEHT ABUraTenst NpyM HOMUHaNbHOM HanNPsXeHUM 1 JaHHOW YacToTe BpalleHUst (CKONbXEHUN &),
H-m;

#. - CUHXPOHHAs YyacToTa BpalleHusi, MuH—1;

c

A - nogsoaMmMas MOWHOCTb, NPY AAHHOM YacToTe BpalleHUs (CKONbXeHnn & ), KBT;

By =3 jlz Ry -1_[]‘3 - notepu B 06MOTKe sikopsi, KBT;

Fj - conpotueneHne hasbl 0OMOTKM AKOPS, U3SMEPEHHOE HeMOCPeACTBEHHO nocne mycka, Om;
{- ToKk cTaTopa, Npu JaHHOW YacTOTe BPaLLEHNs (CKOMbXEHUN &) , A;

F,p - NoTEPU B CTanu, COOTBETCTBYIOLME HaNPsHXKEHUO [f Mpu [aHHOW 4acToTe BpalleHWs (CKONMbXeHun &), KBT,
onpegensiemble no [OCT 7217;

Pmﬁ - nobaBo4Hble noTepu, kBT, onpegensembie no FTOCT 25941;

me - MEXaHN4ecKne NoTepu Np1M CUHXPOHHOM YacToTe BpalleHus, kBT, onpegensiembie no [OCT 7217;
& - CKOJbXXEeHWe Npu AaHHOW 4YacToTe BpalleHus;

i - HOMUHarnbHoe HanpsxeHue, B;
.7 - HanpsbkeHWe Npu 4aHHOWM YacToTe BpaLLeHus (CKomnbxeHun &), B.

Mpwv aTOM HavanbHbIA NyckoBo MomeHT A4, H-M, cnegyet onpenensite kak
Mg =k My, (19)

roe MH[F” - 3HayeHve MyCKOBOro Bpallalollero MOMEHTa, Moflydaemoe UHTepnonsunen Unm akcTparnonsumein Ha 4yactoTy
BpaLLEHMWs, PaBHYIO HYIO ero XapakTepucTUK1, paccyMTaHHON No NoABOANMON MOLLHOCTY;

¥ - KO9PPULMEHT, 3HaYEHNE KOTOPOro NOSICHEHO B chopmyne (12).

(N3meHeHHas pegakums, Nam. N 1, 2).

11.2. MUHUManbHbIM BpallaoLWmnii MOMEHT, pa3BMBaeMbli ABUratenem B NpoLecce aCUHXPOHHOrO nycka mexay HyrneBow
YacTOTOM BpaLLEHMS U 4acTOTOM BpaALLEHUS, COOTBETCTBYHOLLEN HauMbonblUeMy MOMEHTY B KOHLE Mycka, Heobxoaumo
onpegensTb AN YCOBUI, KOraa HanpsKeHne 1 YyacToTa ToKa SIKopsl B MpoLuecce nycka OCTalTcs HEM3MEHHbIMU U paBHbIMU UX
HOMWHAIbHbIM 3HA4YeHUsIM, a 0OMOTKa POTOpa aCUMHXPOHHLIX ABuratenen ¢ asHbIM POTOPOM MM 0OMOTKa BO3BYXOEeHUs
CUHXPOHHbIX ABUraTenen 3aMKHyTa HAKOPOTKO MMM Ha Pe3nCTOp, BXOASALLUIN B KOMMNIEKT ABUraTens.

MUVHVMManbHbLIN BpaLlaoLwmin MOMEHT ABuUraTens creayeTt onpeaensTe OAHUM U3 creayowmnx cnocobos:
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- npu HeI'IOCpeLI,CTBeHHOIZ Harpy3ke reHepatopomMm NOCTOAHHOINO TOKa C HEe3aBUCUMbIM Bo36y>|<,qu|/|eM, pa6OTa|'OLLI,I/IM Ha
CeTb C perynmpyemMmbiM HanpsaxeHnem unn GanchmpHon MaLLMHON, npn4emMm B MNepBOM Cliy4vyae Bpau.l,a+o|.|.u/||7| MOMEHT
onpeaenAarT HenocpeaCcTBeHHO U C MOMOLLbIO TapUPOBAaHHOIO reHepaTopa;

- npun HeﬂOCpe,D,CTBeHHOVI Harpyske TapMpOBaHHOIZ aCI/IHXpOHHOI7I MaLLMHOMN, pa60Talou.|,e|71 B peXume npoTUBOBKITHOYEHUA U
BKJTHOUEHHOW B CETb C perynmpyemMmbiM HanpaxeHnewm;

- N3 KPMBOW [OUHAMMYECKON MOMEHTHOW XapaKTepPUCTUKM, NOMYy4YEeHHOW B NpoLecce nycka asuraterieil MOLLHOCTbIO CBbille
100 kBT.

(NameHeHHast pegakumst, Mam. N 2).

11.2.1. na onpegeneHns MMHUManbHOro BpallarLwero MOMeHTa C NMOMOLLbI0 TapUPOBAHHOMO reHepatopa NOCTOAHHOrO
TOKa NPOBOAAT cneayoLmne UCnbITaHus.

McnbiTbiBaeMblil ABUraTenb MeXaHMYeckn COedmHSIoT C reHepaTopoM MOCTOSIHHOMO TOKa C HE3aBMCUMbIM BO36YKaeHueM,
paboTaloWwymM Ha CeTb C PerynpyembiM HanpshkeHUeMm; W3MeHEeHMe Harpysku ABuraTens npous3BOOAT PerynMpoBaHuem
HanpsKeHUs CETU, Ha KOTOPYIo paboTaeT Harpy3o4HbIA reHepaTop.

Otcuetbl Npon3BOLOAT NPU YCTaHOBUBLLUUXCA NOKa3aHUAX I'IpI/I60pOB.

MpenBapuTEnbHO AOMKHbLI ObITb CHATHI BE XapaKTEPUCTMKN MaLUMHbI MOCTOSIHHOIO TOKa:
1) xapakTepucTrka xonoctoro xoaa Ep = f ([;zz5 ) NPY NOCTOAHHO YacToTe BPaLLEHUS B FeHEepaTOPHOM PEXNME;

2) 3aBMCMMOCTb TOKa XOJ10CTOro Xxoaa OT Y4acToTbl BpalleHunsa ‘TD = fl:?’!:l npn nNOCTOAHHOM 3Ha4YeHUn Cunbl TOKa

3036y>|<,quvm (3TO 3Ha4yeHne Cunbl TOKa BO36y)K,D,eHVIF| OCTaeTcaA Heu3MeHHbIM npu onpegeneHnn makcumaribHoro
BpaLlatouiero MOMeHTa) B ABUratesibHOM pexunme ©e3 ncnbiTbiBaeMOoro ApuraTternsi.

Ons onpeageneHna MCKOMOWN Kpl/IBOVI 3aBMCMMOCTWN BpallaroWnXcad MOMEHTOB WUCMbITbIBAEMOro ABuratend OT 4acToTbl
BpalleHnda npu ncnbitTaHnn OO0IXKHbl ObITb M3MeEpPEHbl Cuna ToKa AKOpAd reHeparopa noCcToAHHOINo Toka JTH M 4YacToTa BpalleHnd
NcnblTbiBaeMOro asuratens H .

Benunuuny Bpatlatolero momenTa A , H-m, onpepensior no gpopmyne

E
M=955"9 0 41, (20)
Pl

rae &y - SOC xonoctoro xoda, B.
Mo nonyyeHHom kpueoit Af = i) onpeaensioT MUHUManNbHBIA BPaLLAKLLUA MOMEHT.

11.2.2. na onpegeneHns MWHUMAnbHOMO MOMEHTa C MOMOLLbID TapuMpOBaHHOW ACUHXPOHHOW MaluMHbl UCMbITaHUA
nNpoBOAAT MO CXeMe, NPMBEAEHHON Ha YepT.5.

A AD - HAM r-\

Yept.5
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Harpy3ouHas acuHxpoHHas mawuHa (HAM) paboTaeT B pexume 3neKTpoOMarHUTHOro Topmo3a, T.e. MarHUTHoe none ee
BpallaeTcs B CTOPOHY, MPOTMBOMOMOXHYIO BpaLLEHMI0O poTopa, YTO CO3[aeT COOTBETCTBYHOLMA TOPMO3HOW MOMEHT Ans
UCnbITbIBAEMOro Asuratens. TOPMO3HOW MOMEHT PerynvpyroT NOABOAMMBLIM K HAarpy3ouyHOM MalLWHE HanpshkeHuem npu
NOMOLLM UCTOYHUKA perynupyemoro HanpsbkeHns (UP).

MoLWHOCTb Harpy3o4HON aCUHXPOHHOM MalUMHbLI AOMmKHa ObITh B 1,5-2 pasa 6onblue MOLLHOCTU UCMBITYEMOro ABuratens.
Kpusas 3aBucumoctu Af = () Harpy3ouHON MalUMHbl B PEXMME 3eKTPOMarHUTHOTO TOPMO3a He [0MKHa MMETb NPOBarios;
Ana 9Toro, B YaCTHOCTU, B Harpy3o4HOW KOPOTKO3aMKHYTOW MalUMHE peKOMeHOYeTCH YBenuuMTb BO3OYLUHbIA 3a30p Mexay
CTaTopoM W POTOPOM MyTEM [OMOMHUTENbHONW 00paboTkM poTopa MO HapyXHOMY AMaMeTpy, B Lenb ¢pa3Horo portopa
pekoMeHOyeTCs BKMOYUTb OOMNOMHUTENbHbIE OMUYECKUe COMPOTUBMEHMS, B Lenb cTatopa - AONOMHUTENbHbIE UHAYKTUBHbIE
CONPOTUBIEHNS.

Harpy3ouHylo acUHXpPOHHYIO MaluuMHy CcrieqyeT 3apaHee MpoTapupoBaTh, T.e. ONpedenuTb 3aBUCUMOCTb BpaLLaLLero
MOMEHTa Ha Bany OT NOABOAUMOIO K MallMHe HanpshkeHusl Npu paboTe ee B pexmnme 3NeKTpoMarHMTHOro Topmosa. MNMpu atom
Heobxoanmo ybeauTbCcsi B OTCYTCTBUM 3HAYUTEMbHBLIX KOrebaHui BenuuMHbl TOPMO3HOIO MOMEHTA Harpy304HOW MaluuHbl B
JuanasoHe ckonb)keHus oT 1 0o 2.

OfHy 1 Ty e NpOoTapMpPOBaHHY0 Harpy304HYH aCMHXPOHHYIO MaLUVHY MCMONb3YT ANS UCMbITaHWs ABUraTenem, MMeLLmnx
pa3Hble HOMUHAmbHbIE YaCTOTbl BPALLEHNS.

OnpepeneHne MWHUMAsbHOMO BpalLatoLLero MOMEHTa METOAOM HEeMOCPeACTBEHHOM Harpyskud MpoBOAST CriedyoLnm
obpasoM. Ha HarpysouHyto MaluvHy noZdatoT MOHMKEHHOE HanpshkeHWe, COOTBETCTBYIOLLEE OMpPeaereHHOMY 3HaYeHuHo
TOPMO3HOrO Bpalarolero MomeHta. OOHOBPEMEHHO C Harpy3o4HOM MalUMHOW BKIOYMAKT Ha HOMMHamNbHOEe HanpshkeHue
UCMbITYEMbI ABUTaTeNb.

Ecnm MUHMManbHbIA Bpallalowmii MOMEHT WCMbITYEMOro ABWraTtensi MeHblle TOPMO3HOMo Bpallalollero MOMEeHTa
Harpy3o4HOI MalUVHbI, TO arperaT 3a4epXXUTCS Ha NMPOMEXYTOYHOW YacToTe BpaLleHusI.

Ecnn MnHMmanbHbIN BpaLIJ,aI-OLLI,I/Iﬁ MOMEHT UCMNbITyeMOro asurarernd Bbille TOPMO3HOro, TO arperat gocturaet NOSHON
YacTOoTbl BpalleHNUA UCnbiTbiIBa€MOro asurartens.

nyCK ncnbiTyemMoro gsuratend npon3soadaT npu padHbiX TOPMO3HbIX MOMEHTax Ha Basy, 3Ha4eHUA KOTOPbIX perynupyrTca
noaBoANMbIM K Harpysquon MallHEe HanpsaXXeHneMm.

Mpu ucnbiTaHMn criegyeT onpenensTb Hanbonbllee 3HaYeHWe TOPMO3HOr0 MOMEHTA, MpPU KOTOPOM arperat JocturaeT
MOMHOM 4acToTbl BpaLUEHUsI UCMbITyeMoro ABuraTens. OTO 3Ha4YeHMe NPUHMMAIOT pPaBHbIM OMNPeAerieHHOMY 3Ha4YeHuto
MWHMManbHOIO BpaLlatoLwero MOMeHTa B npoLecce nycka UCNbITyeMoro asuraternsi.

11.2.3. OnpeaeneHne MWHMManbHOrO BpallaloWero MOMEHTa MO AWHAMWYECKONW MOMEHTHOW XapaKTepUCTUKE,
nony4eHHon B npouecce nycka asurarenen ceoiwe 100 kBT, cnegyet npoBoants no n.11.1.2.

[onyckaetca onpegensTb MUHMManbHbIA Bpawawwmin MOMEHT asuratenen mowiHocTbio 100 KBT m HWXe no KpuBow
3aBMCMMOCTU BpallaloLero MOMeHTa OT YacTOThl BPALLEHMS UNKN CKOMBbXEHWS, NoryYyaeMon M3 onbiTa nycka no YCKOPEHUIo
poTopa B npouecce nycka (n.11.1.2).

(N3meHeHHas pepakums, N3m. N 2).

11.3. HOMuHanbHbIN BXO4HOW MOMEHT CUHXPOHHOMO ABWraTens SOMKEH onpenenaTbCcs npy 4acToTe BpalleHusi, paBHOWM
0,95 cuHxpoHHom ( & =0,05), AN HOMUHaNbHbLIX 3HAYEHUI HaNPSXKEHNS M YaCTOTbI TOK AKOPS B NpoLecce nycka npu 3aMKHYTON
HaKOPOTKO 0OMOTKE BO30YXAEHUS.

HoMmuHanbHbIN BXO4HOW MOMEHT ABUraTtenel crieqyet onpeaensiTe O4HUM M3 crieqyoLwmnx cnoco6os:

- U3 KPMBOW 3aBMCMMOCTW BpaLllaloLlero MOMeHTa, MOSNydeHHOW MpWU Harpy3ke WCMbITYEMOro ABMUraTensi Ha reHepaTop
NOCTOSHHOrO TOKa C HE3aBUCMMbIM BO30YyXaeHneM, paboTatoLlmii Ha CeTb € perynupyemMbiM HanpsbkeHmem (n.11.2.1);

- U3 KPUBOW 3aBUCUMOCTM AMHAMMYECKOrO MOMEHTA OT 4acTOTbl BpaLUEHMs] WNN CKOMbXEHUs B npouecce nycka
asuratenen mouHocTblo 6onee 100 kBT (n.11.1.2).
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11.4. MakcumanbHbIi BpaljalolwmMi MOMEHT acUHXPOHHBLIX ABWraTenen crnegyeT onpefensitb OOHUM U3 CrReayloLmx
cnocoboB:

a) NOCTPOEHNEM KpMBOW BpaLlatoLLero MoOMeHTa 13 onbita nycka (n.11.1.2);
©) nyTem Harpysku 1 HenocpeacTBEHHOIMO N3MEPEHMS BpaLLaloLLLEro MOMEHTA;

B) MyTeM Harpy3ku M BblYMCIIEHMEM BpaLLaloLLEero MOMEHTa Mo MOLLHOCTM Ha Bary W 4YactoTe BpalleHwsi, onpenenus
MOLLIHOCTb Ha Bany npu nomoLLy TapupoBaHHOW Harpy3o4Hon malumHbl (Nn.11.2.1 n 11.2.2) unm MeTogoM OTAeNbHbIX NOTEPb
no [OCT 25941;

r) no Kkpyrosow anarpamme no FOCT 7217.

HanpsixeHne npu onpegeneHnn makcumMarnbHOro MOMeHTa crocobamum a), 6) 1 B) AOMKHO ObITb NO BO3MOXHOCTM BrM3KuMm
K HOMMHANbHOMY 3HA4YeHWI0. BenuunHy MakcMManbHOrO MOMEHTa, MONYYEHHYH SKCMEPUMMEHTarbHbIM NyTeM, MpUBOAAT K
HOMMHAIBHOMY HaMNPSXKEHWIO MPOMOPLUMOHANBHO KBaApaTy HanpsbkeHus.

(N3meHeHHas pepakums, N3m. N 2).

11.5. MakcumanbHbIV BpallaloLwuii MOMEHT SIBHOMOMKOCHBIX M HESIBHOMOSMIOCHBIX CUHXPOHHbBIX MalUVH crieqyeT onpeaensaTb
AN HOMVHAINbHbIX 3HAYEHUIN HAMpsPKEHMST SIKOPSl, 4acToTbl U Toka BO30yxaeHust pacdetom no FOCT 5616 u FOCT 533
COOTBETCTBEHHO

(P ypay = —— = ———— - cTaTU4ECKas NepPerpy>xaemocTb).

12. \IBMEPEHUE JNEKTPUYECKOIO HAMPAXEHUA MEXAQY KOHLAMU BATA
M NMPOBEPKA COCTOAHUA N3onsAuunm orope

12.1. Ons M3MepeHus SNeKTPUYECKOro HaMpsbKeHWUsl Mexay KOHLAMWM Bana OAWMHOYHON 3MEKTPUYECKOW MalUUHbI
HeobXxoauMo, YTOObI MO KpalHel Mepe OAMH U3 ee MOALUMMHUKOB OblN HAAEXHO U30MMPOBaAH OT OCTalbHbIX METanIM4YecKnx
YyacTell MalwuHbl. Ecnu fgaHHas anekTpuyeckas mallvMHa BXOAWUT B COCTaB MHOFOMAalUMHHOMO arperarta, OTAefbHble MallWHbI
KOTOPOro COMPSKEHbI KECTKMMU MydTamu, TO HeobxoanmMo, 4Tobbl BbiMM U30NMPOBaHbI BCE MOALUMMHWKKA 3TOrO arperata,
KpOMe OfHOro Kakoro-nmbo, KOTOpbI JOSHKEeH OCTaBaTbCs HEWM30NMpOBaHHbIM. Ecnu anekTpuyeckass malivMHa conpsiraeTcs
KECTKON MY(TON C KakMM-IMGO MHBIM MEXaHU3MOM, MMELWUM HEWU3ONMPOBaHHbIE MOALWMMHUKU, TO HEW3ONMPOBAHHbI
MOALUMIMHUK 3TOW 3MEKTPUYECKOW MalLMHbI OOMMKEH HAaXOAMTbCS CO CTOPOHbI COMPSKEHUS!, NGO BCe MOALIMMHMKM MalUWHBbI
MOTyT ObITb M30SIMPOBaHbI.

12.2. [Ins vM3mepeHusi HanpsbKeHUst B Banax SMeKTPUYECKUX MaluuH crieqyeT NPUMEHSTb BONBTMETPLl TAKUX CUCTEM,
KOTOpble MOryT M3MepsiTb Kak MNepemMeHHoe, TaK U MOCTOSHHOE HanpshKeHue, HanpuMep, 3MeKTPOMarHUTHON wunu
aneKkTpoauHamuyeckon cuctem. B Tex criyyasx, korga Tpebyetcs pasferneHne M3mMepsieMoro HamnpsiKeHWst Ha NepeMeHHyo U
NMOCTOSIHHYIO COCTaBMsitoLLMe, NapannenbHo C TakuMK BONIETMETPaMMN MOTYT NMPUMEHSATLCS BONBTMETPbI MarHUTO3MEeKTPUYECKOW
CUCTEMbI ANsi BblOENeHWs MOCTOSIHHOW COCTaBMSIOWEN, BKIIOYaeMble Ha Npeaen M3MepeHusi, He MEHbLUMI, YeM CymmapHoe
n3mepsiemMoe HanpsikeHve, Bo n3bexaHue ux NoBpexaeHs NnepeMeHHON COCTaBMSAOLLEN HanpsikeHUs!.

12.3. an/ICOG,D,VIHeHI/Ie BOJIbTMETPOB NPOMN3BOOANTCA NP NOMOLLK LLETOK, MeOHO-CeTHaTblX U1 nnactnH4YaTbiX 3 Mmean nnm
€€ CNNnaBoB, YKpenJieHHbIX Ha N30JTUPYIOLWNX PYKOATKAX U NpmKnmMaemblX K y4acTkam Bana, 3a4nilleHHbIM OT KpacCKu, p>XaBYUHbI
1 1.n. O6e WeTKn JOMKHbI ObITb M3 OQHOMO M TOrO Xe MmaTtepunana.

12.4. [Ins n3MepeHus HanpsikeHusl B Barne BONbTMETP NPUCOEAMHSIIOT K Bany Tak, 4ToObl MecTa NpUCOEdMHEHUS
Haxogunucb No 06e CTOPOHbI OT BpaLLatoLLENCsi HacTn MaLLMHbI (YepT.6).
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WIoARLUR
Uz

YepT.6

B Cliydae MHOroMallMHHbIX arperatoB Mexay mectaMmum npmucoegumHeHuA BOJNbTMETpa MOryT HaxoAUTbCA Bpallarouimecd
4YacTtun OByX uUnun bonee MallnH, O4HAaKO MOCTOAHHbIE COCTaBnAwowme, co3gaBaemMble pas3nminyHbiMM MallHaMuy, MOryT ObITb
BCTpPEe4HbIMU, a NepeMeHHble CoCTaBnAarLwmne - pas3nn4aTbCA He TOJNMbKO Mo daase, HO 1 NO YacToTe.

12.5. VlsmepeHme ANEeKTPUYeCKoro HanpaxeHuna B Balne npeanodYTUuTesibHO Npoun3BoanTb MNpU pa60Te MallnHbl B
HOMUWHAlIbHOM peXume, eciin Xe OCyLUeCTBUTb nocnegHnin He npeacraBnAaAeTcaA BO3MOXHbIM, TO clnegyetr npou3BecTtu
n3mMepeHna npun XornocTtomMm xoge C HOMUHalbHbIM HanpsaXXeHnem n npu KOPOTKOM 3aMblKaHMM C HOMWUHallbHbIM TOKOM. Onsa
ACUHXPOHHbIX ABUratesnien npyu HEBO3MOXHOCTM Harpyskn namepeHne NpoBoaMTCH TOMbKO MPU XONOCTOM XOA4e C HOMUHASTbHbIM
Hanpsa>xeHnem.

12.6. B cny4ae KpynHbIX MalLMH, 0COBEHHO C MPOTOYHOM CMa3KoW OMOp UMW C BOASIHbIM OXNaXOEHWEM MX CMa304HOro
macna, criegyeTt 3nM304MYeckn NPOBEpPsiTb COCTOSIHUE W30MAUMM U30NMPOBAHHBLIX OMOP U3MEPEHMEM HaMpsiKeHUsT Mexay
KOpMycoM onopbl U pyHAAMEHTHOW NAUTOM NPU LIYHTUPOBAHMN MACHsIHbIX MEHOK B ONOpax ManbiM CONpPOTUBREHMEM (YePT.7)
N COMOCTaBMnsATb pesynbTaTbl U3MEPEHUS C WU3MEPEHMEM 3SMEKTPUYECKOrO HarmpshkeHWs Mexay KoHuamu Bana. B cnydae
HapyLLEHWs1 U30MSILMKN ONOpPbI CrieayeT oXnaaTh, YTO HaMNPsPKEHWE MeXay AaHHOW OMOPON 1 KOPNYCOM MalUWHbl OyAeT 3aMeTHO
MeHbLLEe HanpsbkeHnst B Bane. O6a namepeHus cnegyet NponsBoAMTe Npy paboTe MallmHbl B OAHOM U TOM XEe pPEXUME.

Uyrnmupabna

Hroargun

YepTt.7

LUyHTMpOBaHMe MacnaHblX NNEeHOK cneayet npou3BognTb rMmoKkMMmn npoBoAHUKaMnU ceYeHnem He MeHee 25 MME,

CHaGXEHHbIMWU C OOHOrO KOHLIA HAaKOHEYHWKOM [nsi MPUCOEOMHEHMS K KOpPMycy onopbl nog 6onT, a ¢ Apyroro KoHLUa LLEeTKOn
MeOHO-CeTYaTon UM nNacTUHYaTon.

13. UICMNbITAHUE BOAO-BOAAHBIX TEMNNOOBMEHHMKOB,
MACIO-, TA30- U BO3AYXOOXINAOUTENEWN

13.1. UcnbiTaHne BoOo-BOAsIHBIX TENNOOOMEHHMKOB, Macno-, ra3o- U BO3AyxooxnaguTenen crnegyeT NpoBOAUTE B TEHEHNE

30 MWH rMapaBnNUYEcKMM [OaBMEHUMEM, 3HA4YEeHUs] KOTOPOro B 3aBMCUMOCTM OT paboyero gaeneHust © npeacTaBneHbl B
Tabnuue.

MMMa

Paboyee naBsneHue VcnbiTaTenbHoe gaBneHne
Menee 0,5 1,57, HO He meHee 0,3
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0,5 n BblWe 1,25 @, HO He meHee ~+ 0,3

Ecnu BogocHabxeHue oxnaguTenei OCYLLECTBNSIETCS OT CUCTEMbl MMM HacOCOB, 00ecnevMBaloLLMX MOBbILEHHOE
OaBneHve BoAdbl NPOTMB ee paboyero AaBneHuMst B oxNaguTensix, a pabovee OaBneHvMe B oxNaguTensix perynupyercst c
MOMOLLbI BEHTUNEW MMM OPYrMX MOHWXKAKLWMX [OaBleHWe YCTPOWCTB, TO MWCMbITaHWe cregyeT NpoBOAUTb [aBlIEHMEM,
cooTtBeTcTBEHHO B 1,5 nnun 1,25 pasa 6onbLue 3Toro nNoBbILEHHOrO AAaBNEHMSA B CUCTEME (Ha Hacocax).

OxnaguTenu cuMTaloT BbiAepKaBLUMMN UCNbITAHWS, eCnn He ByayT oGHapyXeHbl NPOTEYKU.

(NameHeHHas pegakums, Mam. N 2).

14. ONPEQENEHUE MOMEHTA UHEPLIUU BPALLAIOLLEMCA YACTHU

14.1. [Ins onpeaeneHnss MOMeHTa UHepPLMU NPUMEHSIIOT CrieaytoLme MeToabl:
- KPYTWUMbHbIX KonebaHuii;

- BCMOMOraTeNlbHoOro MasiTHUKa;

- CAMOTOPMOXEHMUS.

14.1.1. MeTog KpyTUnbHbIX KonebaHun

MeTtog KpyTunbHbIX KkoneGaHwui criegyetr NpPeanovTUTENbHO NPUMEHATb  ANs  onpegeneHnss MOMEHTa  UHEpLMM
BpaLLaloLNXCa YacTen anekTpuyeckux MmawmH mowHocTtelo 4o 100 kBT.

Bpawatowyytoca yactb crieqyeT MoABeCUTb Ha METannMyecKkonW CTPyHe UMM M3 MHOTO BbICOKOMPOYHOro marepuana c
M30TPOMHOW CTPYKTYPOW cornacHo 4ept.8. lnameTtp 1 AnvHy CTPYHbl BbIOUPAtoT Tak, YToObl Neprog KpyTUnbHbIX konebaHmn 7

6bin He meHee 1 c. MexaHu4eckas MPOYHOCTb CTPYHbI OM>XXHa COOTBETCTBOBATL Macce Bpau.l,arou.l,e|7|09| yactu. Touka noageeca
[OOIMmKHa HaxoanTbCA TOYHO Ha ee OCKx BpalleHU4.
[

/R

EBpawara-
WEACA H3CTE
HMAK 3TaN0H

Yept.8

Bpawarowytoca yacTtb crnegyeT MoABEprHyTb KPYTUNbHbIM KorebaHusm u onpegenuTts uMx nepuod T . [lMpu atom
OOHOCTOPOHHEE YITOBOE OTKITOHEHME OOMMKHO COCTaBnsATb He bonee 25°.

Takum xe 06pasom W Ha To xe CTpyHe cCrieayeT onpefenuTb nepuop KpyTWnbHbIX konebanuid I, aTanoHa, MOMeEHT
MHEepLIMK KOTOPOTO OnpedensioT pacHeTHbIM nyTeMm.

MOMEHT MHepLIMK nccneayemMon BpallatoLLencs Yact 7, H-m 2, BeluncnsaioT no doopmyne
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Crtpanuua 34

rae [y - MOMEHT nHepuum stanoHa, H-w;
T - nepwuog konebaHum nccneayemoin BpallatoLLencs 4actu, c;
I, - nepvioa konebaHwii 3TanoHa, c.

OTanoH, MOMeHT MHEepUMN KOTOPOro onpeaerieH pacyeTHbIM NyTemM, MOXeT ObITb Takke 3aKkpensneH Ha Bany Mccnep,yemoﬁ

BpALLaoLLENcsa YacTh, Kak NokasaHo Ha Y4ept.9. B 3ToM criyyae MOMEHT MHepLMW UCCeayemoii BpallatoLencs yactm i, H-m 2
, CregyeT BblYMCNATb No hopMyne

2

I.r
I=—"—, (22)

T2 -7

roe I}m - nepvog, konebaHum nccneayemomn BpaLlatoLLencs 4acTu ¢ aTanoHomMm, C.

&

dranoH

Epawama-
WEASA H3CTE

Yept.9

Bonee Tsaxenble BpallarolimMecs 4YacTM MOryT ObiTb MOABELUEHbl Ha ABYX NapanmnenbHbIX CTPyHax, MPUKPENnNeHHbIX K
BpaLLaloLlenca 4actm CUMMMETPUYHO OTHOCUTENBHO ee ocn, B cooTBETCTBUM C Y4epT.10. [AnuHy CTpyH | 1 paccTodHUS OT CTPYH
00 OCM BpaLlatoLenca Yyactn # cnegyet Bblbmpatb Takum obpasom, 4Tobbl Nnepmog KpyTuUnbHbIX KonebaHmn I coctaensan He
mMeHee 1 c.

YepT.10
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Bpaliatowyoca yactb Heob6XxoaMMoO NOABEPrHYTb KPYTUNbHbIM KornebaHusm n uamepuTb Mx nepwog I . Kpome TOro,
HaanNeXuT onpedennuTb Maccy Bpallalolencs Yactn ¥ . MOMEHT vHepLuu uccrneayemoit BpallatoLeics vyactm 7, H-m 2,
BbIYUCIIAIOT N0 hopmyre

rge W - Macca uccrnegyemMon Bpallatoweinca YacTu, Kr;
¥ - pacCcTosiHMe OT CTPYH A0 OCK BpaLllalLwencs 4actu, M;
! - AnNvHa CTPYH, M;
T - nepvopg KpyTUnbHbIX konebaHui BpallaoLencst 4acTu, c;

E =9,81 M/c 2 - yCKOPEHWE 3eMHOTO TAFOTEHUS.
14.1.2. MeToq BCnomMoraTernbHOro MasiTHMKa

MeTtoa BcnomoratenbHOro MasiTHAKa MOXET NPUMEHATBCA ONnA onpeneneHna MoMeHTa nHepuun BpallalolnXxca yacTteun

MawuH mowHoctblo oT 10 go 1000 kBt. [Onsa Bpaluarowuxcs vacten, Ang KOTOPbIX Takke NPUMEHUM METOA KPYTWUNbHbIX
konebaHun, nocnegHuin SBNAETCA NPEANnOYTUTENbHbIM.

Bpamaromyrocn YaCTb cCrneayet yCTaHOBUTb Ha noalnnHUKax ©anaHcuMpoBOYHOro cTaHka. Bpawatowmecsa 4vactn c
nogwmnnHMKamMmn KadeHuma moryt ObITb YCTaHOBJIIEHbl TakKXe Ha CcoBCTBEHHbIX nopwunHukax. Ecnu mncneitaHune npoBOOAT B
CO6paHHOl7| MallnHe, TO B cllyYae asuratenen c (ba3HbIM POTOPOM U KONMNEKTOPHbIX MALUUH crneayeT NoOAHATL LLETKN.

Onsa onpeneneHna MOMeHTa nHepumm MeToaomM BCromMoraTesilbHOro MmadaTHMUKa cnenyet npukpennTb K Bany mccnep,yemoﬁ

BpaLLl,aIOLIJ,eIZCFl Yacth OONOJNTHUTENIbHYO MaccCy m.‘:[l:ll'[ nocpeancTBoOM pbidara, Kak nokas3aHO Ha ‘~IepT.11. 3Ty Maccy cnenyert

BbIOpaTh TakMM 0bpa3om, 4Tobbl Macca pblyara Gbina NpeHebPeXMMO Manon No CpaBHEHWIO C [OMNOMNHUTENbHOW MacCon #inyy

)

\V

w ' =

¥
Myon t—

YepT. 11

[JononHutenbHas mMacca MOXeT OblTb 3aKpernneHa Takke Ha Hapy>KHOM MOBEPXHOCTU CaMOW BpallaoLIencss 4acTu, Ha

LUKMBE UMM Ha nonymydTe. BcnomoraTenbHbIi MassTHUK JOMKEH ObITb paccyntaH TakMMm obpas3om, 4ToObl nepuop kornebaHum
T cocTtaensan ot 3 go 8 c.
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BpavwaroLyocs 4acTb COBMECTHO C MPUKPENIEHHBbIM K HEW BCMOMOraTefibHbIM MasiTHUKOM NPUBOAAT B konebaHue. Mpu
3TOM OHOCTOPOHHEE YIINIOBOE OTKIMOHEHNE He A0IMKHO ObiTh Gonee 15°.

Mepuog konebanmn T cnegyeT onpedenvTb Kak CpedHWi U3 Heckonbkux kornebaHnui. [Ona obecneyveHns TOYHOCTU

n3MepeHna nepuoaa konebaHun ero cnegyeTt npoBoAUTb MeXOay MOMEeHTaMu NpPOoXOoXOEeHUA MadATHUKa 4Yepes3 MnoJoXeHue
CTaTn4ecKoro paBsHoBecu4.

MOMEHT MHEpLMM NCNbITYEMON BpaLLatoLencs yactn [, H-m 2, BblumcnsioT no dpopmyne

2
g
mon ™ m_ﬂ' , (24)

f=m

rae mmn - Macca BcnomMmorarteribHoro MasaTHUKa, Kr;

& - paccTodHMe OT LeHTpa TAXECTU BCrOMOraTesibHoro MmasiTHMKa 4o ocu Bana BpaLLI,aIOLIJ,eVICFl 4acTtu, M;

T - nepuop koneGaHuii MasiTHKKA, C;

E =9,81 M/C 2 - yCKOpEHUEe 3eMHOro TArOTEHUS.

[na npoBepkM MOMYyYEHHOro 3HAYEHWS MOMEHTA MHEPLMM ONbIT HEOBXOAMMO MOBTOPUTL C AOMOMHUTENBHOW MaCcCOW
OpYrov BEMNNYUHBI.

14.1.3. MeToa camMOTOPMOXEHNA

MeTog CaMOTOPMOXEHMSI MOXET MPUMEHATbCSA [ONfis  onpedeneHMss MOMEeHTa WHepuun Bpallalowmuxcs 4acTen
3MNEeKTPUYECKMX MaLUMH MOLLHOCTBIO cBbiwe 100 kBT. CornacHo aToMy MeTOo4y MalluHa C UCMbITYEMOM BpaLLaloLLEencs YacTbio
NPMBOAMTCSA BO BpalleHMe C 4acToToW M Bbille HOMWHAIBHOW MPU HOMUHANbLHOM BO30YXOeHWM unn 6e3 Hero n 3atem
OTKNIOYaeTcss OT UCTOYHMKA NUTaHuUA. [nsa maluH ¢ dasHbiM POTOPOM WU KOMMEKTOPHbLIX MalUMH UCMbITaHMe NpoBOAUTCH C
MUHUMaIbHO HEOBXOAMMbIM KONMYECTBOM LLIETOK, a OCTarnbHble LETKN HaONeXuT noaHsTb. [Nocne oTknoYeHns onpegensercs
KpuBasi CaMOTOPMOXEHNsST B = Fit) B gnanasoHe yacToTbl BpaLweHnst oT 1,21y A0 0,81, . [INA AOCTUXEHNA BO3MOXHON

TOYHOCTM MPKW ONPESENeHUN 3TON KPMBOWM CHUXKEHWE YacTOThbl BpalleHUs criedyeTt ocumnnorpagmposaTs.

na g
10 £y
é Mo Doy Py
3
g, Py

a |k

»

YepT.12

B cooTBeTcTBMM C 4epT.12 MOMEHT uHepuum J, H-M2, uccnemyemon Bpallalolencss 4acTu ans HeBo3BYKOeHHOM
MaLUMHbI BbIYUCIIAIOT Mo hopmyrne

2
I = E me‘ﬂ‘f PMX&E , (25)
T ) Hpog 0 gy
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a ans Bo30y»xaeHHoW MalluvHbl Mo dhopmyre

2
30V ox * Bl _ (B + B) 26)
M 000 gy 0

w oo

rae By, - MexaHndeckue noTepu Npy HOMUHANLHOW YacToTe BpalueHus, BT,
£, - NoTEPU B CTANM NpU HOMUHATLHOI YacToTe BpalueHus, BT;
My - HOMUHarbHas yacTota BpalleHust, MuH—1 ;
My - PasHOCTb MeXay BEPXHUM U HMXKHUM 3HAYEHUSIMW YacTOTbl BPALLEHUS B OnbITe, MUH 1 ;
¢ - BpeMms, B Te4eHue KOTOPOoro YacToTa BpalleHUsl MalluHbl M3MEHSIeTCa Ha Ay , C;
Wxop - HOMUHAMNbHAS yrmoBas YactoTa BpalleHust, c—1;
My - PasHOCTb MEXKY BEPXHUM W HKHUM 3HAYEHUSIMU YITIOBOM YacToThl BpalleHust, c—L .

3a BEpPXHIO TOYKY 4acTOTbl BPALLEHUS MPUHAMAOT HAMBBLICLLIYIO BO3MOXHYK TOYKY B OfbiTe, HO He MeHee 1,1xp ...

HWXHAA Touka JOMmKHaA OTNnYaTbCs OT HOMUHAaNbHOW Ha TaKyo XXe BeJIM4nHy 4acTtoTbl BpaLleHu4.

B cnyyae HeEBO3MOXHOCTM MOBbILIEHUSA 4YacTOTbl BpalLleHWs CBepX HOMWHANBHOIO 3HA4YeHUs BMECTO HOMUHAaNbHOW
YacTOTbl BpaLleHUs NpUHMMAaOT YacToTy BpalleHus, nexawyt Ha ydactke npumepHo ot 0,9 go 0,8 HOMMHaNbLHOW YacToTbl
BpaLleHus. B aTom cnyvae notepu JOMKHbI ObiTb M3MEpEeHbl Ha JaHHOW YacToTe BpaLLeHusI.

Ecnu aona noBbllWeHWst 4acTOTbl BpALLEHUS MaluMHa [OMkHa ObiTb COeAMHEHA C NPUBOAHBLIM ABUrateneM, KOTOpbIn
HEBO3MOXHO OTCOEAUHUTL Ha xody, To B dhopmynax (25) u (26) nog noTepssMu criegyeT NOHUMAThL MOTepu Becero arperata. M3

NONYy4YE€HHOro Takum o6pa30M MOMEHTa MHepuunumn I cnegyet BblMEeCTb MOMEHT MHepuun BpaLIJ,aIOLLI,eI;ICﬂ YacTtn npmuBOoOHOIO
aBuratens U COeanHNTENbHOMN Myd)TbI, nognexawemn oTAernbHOMY onpeaenieHnio.

Pa3n.14. (BeegeH pononHutensHo, Nam. N 1).

NMPUNOXEHUE A
CnpaBo4Hoe

NEPEYEHb CTAHOAPTOB HA OBLWME METOAbI APYIMX BUAOB UCMbITAHUA

FOCT 11929-87 MalumHbl anekTpudeckue Bpawarwmecs. O6wwmne metoasl ucneitaHuin. OnpegeneHne ypoBHs LLyma.
FOCT 12259-75 MaluuHbl anekTpuyeckne. MeToabl onpeaeneHys pacxofa oxnaxaarLlero rasa.
FOCT 14254-96 CteneHu 3awuThl, obecneunBaemeie obonoykamu (Ko IP).

[OCT 16842-82* Pagnonomexu nHgycrpuanbHble. MeToabl UCNbITaHUIN UCTOYHUKOB UHOYCTPUAribHbIX pagnonomMex.

* Ha tepputopumn Poccuiickon ®egepauunn gencteyet FTOCT P 51320-99.

FOCT 16962.1-89 Uspenus anekTpoTexHudeckme. MeTodbl MCMbITaHWA Ha YCTOMYMBOCTb K KIMMaTUYECKMM BHELLUHUM
BO3[ENCTBYHOLMM (pakTopam.
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MOCT 16962.2-90 Wsgenua oanekTpoTexHumyeckme. MeTogbl MCMObITAHMMA Ha CTOMKOCTb K MEXaHWYECKMM BHELLUHUM
BO34E€MCTBYIOLWNM (hakTopam.

FOCT 20815-93 MawwuHbl anekTpuyeckne Bpawatwmeca. MexaHmyeckas BubpaLms HEKOTOPbIX BUOOB MalUMH C BbICOTON
ocu BpaLleHus 56 mm n 6onee. N3amepeHne, oueHka 1 AONYCTUMbIE 3HAYEHUS.

FOCT 25941-83 MaluHbl anekTpudeckMe Bpaliatowmecs. MeTtoabl onpeaeneHus notepb U koadpduumeHTa nonesHoro
[encTeus.

FOCT 27222-91 MaluHbl anekTpuyeckue Bpallaromecs. ViamepeHme conpoTuBNeHMs 0OMOTOK MalUMH MeEPEeMEHHOro
TOka 6e3 OTKIMIYEHNs OT CeTK.

MPUNOXEHWE A. (BeegeHo gononHutensHo, Mam. N 2).

ONEeKTPOHHBIN TEKCT AOKYMEHTa
nogrotoereH AO "Kogekc" n ceBepeH no:
odmumansHoe nsgaHue

M.: UMK UzpatenbcTBo ctaHgapTtos, 2003

Vudopmanus npegocrasieHa bOO«CTaHJIaDTCEDBI/IC»|

Ycnyru ameKTpomabopaTopu M HpOeKTHPOBaHus 110 Beeit Poccrn
https://stds.r

T'onoBHOI 0(1)1/Ic: Mocksa, Haropusiit ipoesp, gom 10, kopi. 2, ctp. 4., Ten. +7 (499) 703-47-65
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