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M EXTOC CY.APC CTUBEUHHUBbB # CTAHDAAPT

MPOMBbILLUNEHHBLIE YCTAHOBKU HAPEBA TOKAMU CBY

MeToab! MCNbLITaHWI AN onpeAeneHUs BbIXO4HOW MOLWHOCTH

Industrial microwave heating installations. Test methods for the determination of power output

DNaTta BBegeHns — 2017—09—01

1 O6nacTb NpUMeHeHUs

HacToawun mexayHapogHbln cTaHAapT 3agaeT MeToAbl UCMbITaHWI ANs onpeaeneHns AOCTYMHON MUK-
POBOIHOBOW BbIXOAHOM MoLwHocTM 1 KMNA (koadduumeHT noneaHoro 4encTBUA) YacTOTHOro NpeobpasoBaHus
OT NoTpebneHna 3NeKTPOIHEPr B NPOMBILLIIEHHBIX YCTAHOBKaxX Harpesa TOKaMu CBEPXBbLICOKOW YacTOThbl
(CBUY).

HacTtoswmin ctaHgapT Takke 3agaeT MeToAbl UCTILITAHUA ANSA OLUEHKU BBOAA MOLHOCTU TokoB CBY B
pabouylo 3arpysKy TOMbKO B yCTaHOBKax Harpesa Tokamu CBY npoMbIWNeHHOro HasHaveHNs.

HacToswuin ctTaHgapT NpuMeHsieTCa K anekTpoHarpesaTenbsHoMy o6opyaoBaHuio 1 yctaHoBkam, pabo-
TaloLLMM B AnanasoHe CBEPXBbICOKMX YacToT oT 300 MMy go 300 I'w,

HacToswuin cTaHgapT uMeeT OTHOLLUEeHWE K MpoMBbILLIeHHOMY oBopyaoBaHuio Harpesa Tokamn CBY npu
HopMaribHOM 3arpyske.

HacTosiwmi ctaHgapT He npumMeHsieTCA Knprubopam BbITOBOro 1 aHanorMyHoro HazHaueHus (paccmoTpe-
Hbl B IEC 60335-2-25), koMMepyeckoro ncrnonb3osaHus (paccmoTtperbl B IEC 60335-2-90) n nabopatopHoro
ncnons3sosaHusa (paccMmoTpeHsl B IEC 61010-2-010).

2 HopmaTuBHbIe CCbINKK

Ons npuMeHeHns HacTosLLero cTaHaapTa HeobxoAMMb criedyoLue CCblNoYHbIe AoKYMeHThl. [na aaTtu-
POBAHHBIX CCbINTOK MPUMEHSAIOT TOMNLKO YKasdaHHOe n3gaHne CChIfIOYHOro JOKYMEHTa, Anst HeJaTUpoBaHHbIX
CCbINIOK MPUMEHSIIOT NocnegHee n3gaHne cCblNIoYHOro OKYMeHTa (BKHoYasi BCe ero U3MeHeHus ).

IEC 60050-221:2:1990, International electrotechnical vocabulary; chapter 221: magnetic materials and
components (MexayHapogHbIi anekTpoTexHnyeckuin crioBapb (IEC). Mnasa 22. MarHuTHble MaTepuansl 1
KOMTMOHEHTHI)

UameHeHne 1 (1993)

N3meHeHune 2 (1999)

N3meHeHune 3 (2007)

IEC 60050-841:2:2004, International Electrotechnical Vocabulary — Part 841: Industrial electroheat
MexayHapoaHbIn anekTpoTexHudeckuin criosaps (IEC). HacTb 841. MpoMbILLMIEHHBIA 3rIeKTpUYeCcKnin Harpes

IEC 60050-726:2:1982, International Electrotechnical Vocabulary. Part726: Chapter 726: Transmission,
lines and waveguides (MexayHapodHbll anekTpoTexHudecknin criosapb (IEC). Masa 726. MNepegatowme
MAVHUK 1 BONTHOBOARI)

IEC 60519-6, Safety in electroheat installations — Part 6: Specifications for safety in industrial
microwave heating equipment (be3onacHocTb aneKkTpoHarpeBaTesbHbIX YCTaHoBOK. YacTb 6. TexHuyeckue
TpeboBaHWsA No 6€30MacHOCTN NPOMBILLMIEHHOTO CBEPXBBICOKOYACTOTHOrO HarpesaTensHoro 06opyaoBaHus)

U3paHne opnumnansHoe
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3 TepMuHbI M onpegeneHus

B HacTosilem craHgapTe NpUMEHsIIOT criedylowme TepMuHbl U onpeaenennsa |IEC 60519-6:2003 u
IEC 60050-841, a Taicke cneayoLme TEPMUHBI C COOTBETCTBYIOLUMU ONpeAeneHNaMU:

3.1 KonopuMeTpuYecKUin U3MepuTernb MolHocTH (calorimetric power meter): MUsMepuTens MoLHoC-
TW, KOTOPbI UCNONBL3YET NOALEM TEMNepaTypbl Cpeibl B KAYeCcTBe cpeAcTBa U3MEPEHUSA NOrMOoLLIEHHOW 3Hep-
ru.

MpwnmeyaHue—Cpepa, 06b1YHO BOAa, siBNsieTcs NGO pearnpyiollei cpegon Ans NornoweHns IHeprum,
nm6o nmeeT TENNoTy, KoTopasi Gbina nepeAaHa B Hee OT aneMeHTa, aGcopBypyIoLLEro SHEPTUIO.

[IEC 60050-726:1982, 726-21-10]

3.2 umpkynsaTop (circulator): MaccusHoe ycTPONCTBO, UMetoLLiee Tpu Unu GonbLue Nned MOCTOBON cxe-
Mbl, B KOTOPbIX 3Heprus, noasoauMmMas K fiiobomy nneudy, nepegaetca Ha cneayollee nneyvo B COOTBETCTBUAU C
3a/]aHHOM NoCNeA0BaTeNbHOCTbIO.

MpumeyaHune—TunnuHble OPMbl — couneHenHble uupkynsatopbl [IEC 60050-221:1990, 221-05-14]
T-o6pasHoro coeauHenusi [IEC 60050-726:1982, 726-17-12] wnu Y-o6pasHoro coeauHenuns [IEC 60050-726:1982,
726-17-13].

[IEC 60050-221:1990, 221-05-11, n3aMeHeHHbIN]

3.3 pasBaska (Mexpgy reHeparopamu) (cross coupling (between generators)): MosineHne Hexena-
TenbHoM 3Heprumn TokoB CBY B reHepaTtope CBY unu BbixogHOM nneye nuHUKM nepeaadn reHepaTtopa CBY B
cbope, KOTOpOe BbI3BAHO OOHUM UM HECKONBbKUMWU Apyrumn reHepatopamu CBY unu reHepatopamu CBY B
cbope.

3.4 anexktpuueckuin KN o6opynoBaHua Harpesa Tokamu CBY (electrical efficiency of microwave
heating equipment): OTHoLeHNe Mexay 4OCTYNHON BbIXOAHON MOLWHOCTLO TokoB CBY 1 notpebnexHuem aHep-
TN B UICTOYHUKE 3HEeprocHabXeHnsi NPOMBILNEHHON YacToThl UNn reHepatope Tokos CBY B c6ope Ha ycTaHo-
BOYHbIX NapameTpax MOLHOCTY A5l HOPManbHON paboTbl.

3.5 BHocuMble notepm (insertion loss): MoTepn B pesynbTaTe BBOAA CXEMBI B CUCTEMY Nepeaayu, OTHO-
LUeHWe MOLLHOCTK, NoABeAEHHOM K TON YacTh CUCTEMBI, KOTOPas cneayeT Nocne CXemMbl, 40 BBOAA 3TOW CXEMBI,
K MOLLHOCTM, NOABEAESHHOW K TOM e CaMO 4acTu CUCTeMbl Nocre BBOAA YNOMSIHYTON CXEMBI.

n punmevYyaHne — BHocumble noTepu, Kak npasnno, BolpaxarTcsa Bp,eu,MGenax.

[IEC 60050-726:1982, 726-06-07]

3.6 usonaAuuA (TpexnneyvHoro uupkynsitopa) (isolation (of a three-port circulator)): ObpatHoe 3aTyxa-
HUe MEeXAY BEIXOAHbIM NIEYOM U BXOAHLIM N1e4OM NUTaKoLLEN NMHWAN NPU COrMacoBaHWUM NOMHBLIX CONPOTUBNe-
HWIA BCcex nneu.

MpumeyaHnue 1— Hacrosuyio nsonsiumio He criegyeTt nyTaTb ¢ o6paTHLIMU NOTEPSIMU, MPOUCXOASLLUMU
Mexay CMEXHbIMU NIeYamMu.
MpnmeuaHune 2— fAensieTcs cneumanbHbIV CNyYai pa3Bsi3ky LMPKYnsiTopa.

[IEC 60050-726:1982, 726-16-06]

3.7 cpepcTBa goctyna (means of access): Bce aetanu koHcTpykumu 060pynoBaHus Harpesa ToKkamu
CBUY, koTopble MOryT 6bITh OTKPbITHI UMK CHATHI 623 UCMONb30BaHUA MHCTPYMEHTA, YToObl NONMyYnTh AOCTYN
BHYTPb MUKPOBOJTHOBOTO annsMkaTopa Ui MUKpOBOIHOBOTO pe3oHaTopa.

3.8 MukpoBornHoBbIA annnukaTop (microwave applicator): YCTpoiCTBO, KOTOpOe NOABOANUT SHEPTUIO
TokoB CBY k 3arpyske.

[IEC 60050-841:2004, 841-29-11]

3.9 MUKpPOBONHOBLIA pe3oHaTop (microwave cavity): MNpocTpaHCTBO, OKPY>XEHHOEe BHYTPEHHUMU
MeTannMyeckMMmmn CTeHKamMm ¢ ABEpbIo UMM 0TBEpCTUEM Ans AOCTyMNa 1 B KOTOPOM pasMelliaeTcs 3arpyska st
Harpesa Tokamu CBY.

[IEC 60050-841:2004, 841-29-19]

3.10 o6onouka c Tokamu CBY (microwave enclosure): YCTpoicTBO, KOTOpOe NpegHa3HavyaeTca orpa-
HU4KUBaTb 3Hepruo TokoB CBY B onpeneneHHon 3oHe.

n puMevyaHne — I'IpumepaMM ABMNAIOTCA NONOCTb, YINIOTHEHNA ABEPU U BONHOBOAbI.

3.11 reHepaTtop TokoB CBY (microwave generator): UcToUuHUK, UCNONb3yeMbli 41is TOro, YTOBbI Bbipa-
6aTbiBaTh 3NEKTPOMArHUTHYHO 3HEPruto B ananasoHe 4actoT oT 300 MMy ao 300 Mu,
[IEC 60050-841:2004, 841-29-16]
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MpwumedaHun e — BKOHTEKCTe HacTosALWEero cTaHgapTareHepartop TokoB CBY aBnseTca Tonbko KOMMNOHEHTOM,
roe umeet mecto npeobpasoBaHue 4actoTel. Cm. 3.2.

3.12 reHepaTtop TokoB CBY B c6ope (microwave generator assembly): HacTb 06opyaoBaHusa Harpesa
Tokamu CBY, Bkntovatowas B cebe annapaTypy, BelpabaTbiBaloLLLyo BbICOKOYACTOTHYHO 3HEPruto, U CBsA3aHHoe
C Heto BbIXOAHOE NMeYo MHUM Nepegayn.

MpumedvaHune 1— O1oTcOGOPOYHBIN y3en BkItovaeT reHepaTop TokoB CBY, MCTOUHWK 3nekTponvTaHms 3Toro
reHeparopa u ero BCcriomorarterbHble U ynpaensiowme uenw. Ecnvm ncnonb3ayercsi LMPKYNATOpP, TO OH TaKKe BKINOYaeTcs B
c6opky.

MpumedaHue 2— ObopyaoeaHue Harpesa Tokamu CBY, cogep:xallee renepatop Tokos CBY B c6ope, 6bino
KnaccucunumpoBaHo kak Tun A B Gonee paHHUX U3gaHnsIX HACTOALWEro ctaHgapTa; obopyaoBaHve, rae HeT BbIXOOHOro
nneya nvHuu nepegaqyu, 6uino KnaccmdnumpoBaHo kak Tun B.

3.13 obopyaoBaHue HarpeBa Tokamu CBY (microwave heating equipment): C6opoyHbIi y3en anek-
TPUHECKUX U MEXaHUYECKUX YCTPONCTB, NpeaHasHaveHHbIX Ans nepegayn sHeprun tokos CBY B MUkpoBonHo-
Byto 3arpyaky. OH BKkIovaeT B cebe, Kak NpaBuio, UCTOYHUKN 3HeprocHabxeHns, reHepaTopbl TokoB CBY nnu
reHepaTopbl TokoB CBY B cbope ¢ npucnocobneHUssMU 418 OXNaxaeH s, a Takke LpKYNATopbl, Crn UCrons-
3yl0TCS, MUKPOBOSTHOBLIE anmnMKaTopbl UM Pe30HaTOPbl C BEHTUASLMOHHBIMU Npucnocobnernamm, ecium
MCMONbL3YIOTCA, coeAUHUTENbHbIE Kabenn U BOMHOBOAbLI, CXeMY YnpaBreHus, cpeacTsa TPaHCMopPTUPOBKU
MWKPOBOHOBOW 3arpy3Kku, ecrv Takne cpeacTsa NPpUMEHSIIoTCS.

[[EC 60050-841:2004, 84 1-29-06]

3.14 mukpoBonHoBas 3arpy3ska (microwave load): NpeamMeThl, BBeAeHHbIE B annivKaTop Unm pesoHa-
TOP, VNN pacnonoXeHHble B 3aayMaHHOoM No3uLnM B6NN3M OTKPLITOro annnukartopa.

[[EC 60050-841:2004, 841-29-12]

3.15 npospauHocTb ansa TokoB CBY (microwave transparency): CBOINCTBO MaTepuarna, UMeloLLero
HesHavyuTenbHOe NornoLeHne N oTpaXkeHne AnvH BonH B AManasoHe CBY.

MpwumedaHune— OTHOCUTENbHas AUANEKTPUYEcKan NOCTOAHHAs maTepuana, npospayHoro ansi Tokos CBY,
06bIMHO MeHbLue 7, a koathduuMeHT notTepb 06bvHO MeHbwe 0,015, OgHako, ecnv MUKPOBONHOBas paboyasi 3arpy3ka
MMeeT HU3KUIM KO3 DULMNEHT NOTEPL, TO NPUMEHSIOTCS Bonee xecTkue TpeboBaHus.

[IEC 60050-841:2004, 841-29-14, nameHeHHbIN]

3.16 mMukpoBonHoBas paGouas 3arpyska (microwave workload): NpegmeT, KOTOpLI Haao obpabaThl-
BaTb Tokamu CBY.

[I[EC 60050-841:2004, 841-29-13]

MpumeyaHu e — KoHTelHepbl A5 pabovei 3arpy3ku He SBNSAI0TCSA YacTbio MUKPOBONHOBOW paboven 3arpya-
KM, HO SIBNSIIOTCS] MUKPOBOIHOBOW 3arpy3kom.

3.17 HopmanbHaa 3arpy3ska (normal load): HomuHanbHaa 3arpyska ans Harpesa Tokamu CBY Ha
NonHoOM BbIXoAHOK MoLHoCcTH TokoB CBY, kak 3aaaHo B AOKYMEHTAaL M1 U3roTOBUTES.

3.18 HopmanbHas pabota (normal operation): [luanasoH BbIXOAHO! MOLHOCTU TokoB CBY ¢ Hopmanb-
HbIMW 3arpyskaMu B gonyctumom paboyem pexume o6opyaosaHus Harpeea Tokamu CBY, kak cornacosaHo
MeXay U3roTOBUTENEM U Nofb3oBaTenem.

3.19 pab6orta B pexume oxuaanus (standby (mode of) operation): CoctosiHue, gonyckarowee nepexos
6e3 npomeaneHns K HopmanbHol paboTe.

Mpumevanune 1— I3TOT pexunm TMNNHHO cny4aeTca 6€3 npomeaneHus A0 1 nNocrne HopManbHoW paboTbl.

NMpumevanune 2— Ecnu obpaboTka pabouen 3arpys3ku AOMKHA OCYLECTBIIATLCA HE B YCNOBUSIX OKPYXKalo-
el cpeabl, a, HanpuMep, Ha NOBbLILWEHHON TemnepaType, TO Takas TeMnepaTtypa noaaepPKMBaeTCs.

Mpumevanune 3 — «bes npomeaneHnsa» o3HavaeT, YTO NEPUOA BPEMEHU COITACyeTCsl C HOPMAarbHbIM MPO-
LIeCCOM 3arpy3Kku, BbIrPy3kn nu 3ameHsl paboveit 3arpysku.

MpumedaHue 4 — Llenb HarpeBaTens KaToga MarHETPOHa MOXET ObiTb BKITIOUEHA B 3TOM pexXnme paboTbl.

4 MeToAabl U3aMepeHU MowHocTU TokoB CBY

4.1 O6wue nonoxeHun

HaeTcsaonucaHue Tpex pasHbix MeToaoB. UX MpUMEHUMOCTb 3aBUCUT OT CBEPXBBICOKON YacTOThI, YPOBHS
MOLHOCTU 1 060pyaoBaHUs, eCrn OHO BKItovaeT cbopoYHbii y3en reHepaTopa Tokos CBY.
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Mpumevanune 1— TakanvHa BONHbI CUrHANOB Ha YacToTax NPUMEpPHO cebiwe 20 Iy ABnseTcst o4eHb KOpoT-
KoM, To BBOA TOKOB CBY B pabouyio 3arpysky MoxeT 6b1Tb TUNOM 06nyyeHuns c HebonbLwoi rny6utoit npoHukHoBeHus. Boga
MOXET HE MPUMEHSATBLCS C KanopuMe TPUHECKMM METOAIOM, @ HEKOTOPbIE METOABI U3MEpPEHUsl BBOAA MoLLHOCTU TokoB CBY B
pabouylio 3arpy3Ky MOryT He NPUMEHSATLCA B 3TOM cTaHAapTe. B HMXHeM KoHUe MUKPOBONHOBOro AnanasoHa Ha YacToTte
300 MI'y cnocobHOCTh 3arpy3ok nornowatb Toku CBY MoXXeT cunbHO U3MEHATLCSA B TEHEHNE HArpeBaTenbHOro npouecca,
MoXeT notpeboBaTbecs 3arpyska 60NbWMX Macc, NO3TOMY UCMONb30BaHUE NPEACTABUTENBHBIX WCKYCCTBEHHBIX XNAKUX
3arpy3ok Ansi KanopumeTpun MOXeT GbITb 3aTPyAHEHO.

MpumevaHnune 2 — MmeeTca HENOCTOSIHCTBO B CNMOCOOHOCTU MUKPOBONHOBLIX 3arpy30k nornowarts Tokm CBY
W, B YaCTHOCTH, HEPOBHOCTL UX Harpeea. o3Tomy gaHHble MoLHOCTY TokoB CBY ans HarpeBa MUKPOBONHOBOM paboven
3arpy3ku nm gaHHble ee 3O MEeKTMBHOCTU € 3aMeLLaloLLeli XKMAKON Harpy3kom, Nony4eHHbIe B COOTBETCTBUM C HACTOSILLUM
cTaHaapTom, crefyet NPUHUMaTh C OCTOPOXHOCTbI0. OHAKO AaHHbIE MOLHOCTY SIBNSIOTCA BAXHLIMU M OO bEKTUBHBLIMY
hakTopamm, OTHOCALLMMUCA K 3PDEKTUBHOCTU MCNONB30OBAHUS BCEW SHEPTUN, U TEM CaMbIM SBNAIOTCA Takke Koddduum-
eHToM nonesHoro gencteus (KNQ).

MpumeyvaHune 3— Merog nsamepeHns BbIXOAHOW MOLHOCTU TOKOB CBY B GLITOBLIX MUKPOBOMHOBLIX NEYvax
3apaetcsB|EC 60705. B asTom meToge npumeHsieTcsa 6onbluas BogsHas 3arpy3ka ¢ KoMneHcaumen TENNOeMKOCTU KOHTEen-
Hepa U TennoobmeHa c okpyxatowen cpeaon. TeXHMYECKn 3TOT MeToA AAET TO, UTO B YNIOMSAHYTOM Bbllwe CTaHgapTe onpe-
[enseTcs Kak A0CTYNHaA BbIXoAHaA MOWHOCTL TokoB CBY.

4.2 [ocTynHbIA BbiIXo4 MOLWHOCTU TokoB CBY

N3mepeHns Ha BbIXoAHOM Nnede c60poYHOro y3na reHepaTopa TokoB CBY galoT 4OCTYNHBIN BbIXOA MOLL-
HocTu TokoB CBY (cmoTpuTe pasgen 5).

4.3 MouwHocTtb TokoB CBY B MUKpoBOnHoBOM paboyen 3arpyske

KanopumeTpuyeckue nsmepeHua B HOpManbHON 3arpyske, BKIHOYaOLMe NoTepyu MOLLHOCTA B MNoBbIX
KOHTerHepax AN MUKPOBOSHOBOMW paboyel 3arpysku, 4aloT MOLLHOCTbL TokoB CBY ans MukpoBonHoBoi pabo-
Yew 3arpysku (cMoTpuTe pasgen 6).

OT0 ecTb BeNMMUMHa MOLHOCTU, HeobxoanMas Ans 4OCTUXKEHU HaMeYeHHOro USMeHEeHUs! SHTanbNn B
MUKPOBOMHOBOW paboueit 3arpyske 3a puKCMpoBaHHbIN nepuo BpeMeHu. OHa 3aBUCUT OT TUMa MUKPOBOSTHO-
BOW paboyelt 3arpysku, U3aMeHeHUsi C TeMnepaTypoi ee CNOXHON AN3NeKTpUYecKoi MpoHMLLaeMoCTH, a Takke
OT KOHTEeWHepoB unu onop ANA paboyen 3arpys3kn M KOHCTPYKUUM MWUKPOBOMHOBOrO annnukatopa unu
pesoHaTopa.

[ocTynHbl BbIxo4 MowHocTu TokoB CBY Bcerga 6onblue MOWHOCTU TOKOB ANS MUKPOBONHOBOW pabo-
Yel 3arpysku BCneacTBUE crieyoLLMX HEKOTOPbIX UMK BCeX MeXaHNU3MOB NOTEePW MOLLHOCTU:

- paccoriacoBaHue NosiHOro ConpoTUBNEHUs reHepaTtopa Tokos CBY;

- NOTepu Ha MeTanMYECcKon NOBepPXHOCTU 060NoYKkK Ana Tokos CBY;

- MornoLLeHne 3a cYeT HeuaeanbHON MUKPOBOMHOBOW MPO3PaYHOCTN KOHTeNHepoB ¢ pabouelt 3arpy3koin
1 NoBbIX ApYrnx BCnoMoraTenbHbIX NpeaMeToB B 060mo4ke ansa Tokos CBY;

- yTeuyka TokoB CBY u3 060mnoyku Ans 3TUX TOKOB;

- MoTepu MOLHOCTU U3-3a pa3Bsa3ku (B LMPKynNsiTope).

4.4 dddekTMBHAA MoLHOCTL TokoB CBY n KMNA,

TunnM4HO peanbHaa MUKPOBOMHOBas paboyas 3arpyska He NOAXOAUT XOPOLLIO NS KaropuMeTpUIecKux
namepeHnin. Toraa B KanopumeTpuiecKUX U3MepeHUsIX UCMONb3YIOTCS XUAKue 3aMeHbl, KoTopble OaloT
athbeKkTUBHYO MOLLHOCTbL TokoB CBY (cMoTpuTe pasaenst 7 n 8).

5 KanopumeTpuyeckue namepeHusi MOLLHOCTH

5.1 O6wue nonoxeHun

Tonbko 0b6LLMe NPUHLMNBLI HAMeYEHBI B 0DLLMX YepTax B 3TOM cTaHAapTe. NpakTtuyeckue namepurenb-
Hble NPUBOPLI 1 UX UCMONb30BaHME AOMKHBI COOTBETCTBOBATbL U3BECTHLIM MHXXEHEepHbIM Npuemam. Boaa sisnsi-
€TCA BeLeCTBOM, MPSIMO U KOCBEHHO MOrMOoLLAoLIUM 3HEPTUIO.

5.2 MNpamblie UsMepeHUsa MolHocTU TokoB CBY, nornoleHHon Bogon

Becbma BaxHo, 4TO Mobas Boaa, NpAMO NMOroLaLwas SHeprue, UMeeT cnocoBHOCTL MOrMoLeHus
TokoB CBY 1 reomeTpuio 3arpysku, kKoTopas obecneymBaeT XOpoLLEE U MO CYLLIECTBY HE3aBUCUMOE OT TeMnepa-
Typbl cornacoBaHue NonHbIX CONPOTUBMEHUA B UHTEpBarne AeNCTBUTENbHO UCMoNb3yeMbIX TemnepaTtyp. Pac-
TBOp XSfopuaa HaTpusA, UMELWNA yaenbHY0 3MeKTponpoBogHocTb Mexay 200 mkmC/cm n 600 MkmC/cm,
AonXkeH NPUMeHATLCS ANA HenocpeACTBEHHOW abcopbLnn Ha YacToTax Huxke 900 MITu,.

MN3meputenb MOLHOCTU TUNUYHO COCTOUT U3 BONTHOBOAHOM CEKLIMU € Npo3padHbiM AnA Tokos CBY Tpy-
6onpoBoAoOM, MO KOTOPOMY MOXeET NpoTekaTb BoAa. OTa BoAa AoskHa 6bITh TLaTenbHo nepemMeluaHHon. Peko-
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MeHayeMblil pacxod BOAbl cocTaBnsieT okono 1 N/MUH B pacyeTe Ha KakablA KWMoBaTT, HO HEe MeHblle
0,5 n/mMuH. Pa3HocTb TeMnepaTyp Ha BycKe U BbiNycke A0MMKHA ObiThb, N0 MeHblUel Mepe, 10 K.

Temnepatypa BoAbl Ha BNycke He AomkHa npesbilwaTh 35 °C, a Ha Bbinycke — 60 °C. OgHako onst ypoB-
Hel mowHocTn TokoB CBY MeHbLie 3 KBT 3TU TemnepaTtypbl cnegyeTt UMeTh No 06e CTOPOHLI OT TemnepaTtypbl
oKpyXatoLlen cpebl, YTOObl CHU3UTb MOTPELIHOCTU TENMOBbLIX MOTEPb.

B pa6o4mnx ycnoBusix koaduLMeHT cTosivei BomHbI No HanpshkeHuto (VSWR), kak MU3aMepeHO CXeMHbIM
aHann3aTopoMm € COrnacoBaHHbLIM BOSTHOBOAHBLIM NEPEXOAOM UMW 3KBUBANEHTHLIM U3MEPUTENbHBLIM YCTPOM-
CTBOM, 3aMeHSAoLLMM cOopouHbIi y3en reHepaTopa TokoB CBY 1B npegenax ynomsHyToro Boille Temneparyp-
HOro NHTepBana, He AOMKeH npesbiwatsb 1,25.

EcnuucnonbayeTcs LUPKYNSITOp, TO ero Usonsiums orkHa 6biTb 6onblie 20 aB, a cornacoBaHue NonHbIX
CONPOTUBAEHUA LUUPKYNsTOopa ¢ AUCCUNATUBHON OKOHEUHOW Harpy3kol Hado MpUBECTM B COOTBETCTBUE C
HaCTOALMM NOAMYHKTOM.

BoAHbIit NOTOK A0OIMKEH BbITb MO TEKYLLMM KOHTPOMEM, HanpuMep, ¢ NOMOLLbIO BeIKIoYaTernein 6rnoku-
POBKM NOTOKa, YTOBbI n36exaTs NapoobpasoBaHus, KOTOPOE MOXET NPUBECTU K BLIOpOCY.

Paccensaemasi B Boge MOLIHOCTb U3MepsieTCsl MPSIMO U CPpaBHUBAETCH C KanMbpoBaHHBLIM cTaHAap-
TOM HarpeTon BoAbl.

N3mepeHne AOMKHO BbiTb BbIMOSIHEHO TOSBKO MPU YCTaHOBUBLLEMCS pacxode 1 B crlydae, korja reHepa-
Top TokoB CBY 1 3arpyska akcnnyatupyroTcs B yCTOMHYUBOM pexume. HeobxoamMmMo ncnonb3oBaTb TEPMOMET-
pbl U pacxogoMepbl BbICOKOA TOYHOCTU AMst rapaHTUK, YTO NOrPEeLHOCTb U3MEPEHNst BLIXOAHOW MOLLHOCTU
cocTaBnseT MeHblue 5 %.

JoCTyNHBIN BIXOA MOLUHOCTU MUKPOBOMHOBOW 3HEPrun P BEIMUCNAETCA U3 CriealyloLLero paBeHCcTBa:

= 4187QAT (1)
60

P

rae P — AOCTYNHbINA BbIXOA MOLLHOCTU MUKPOBOSIHOBOM 3Hepruu, B BT; Q — pacxog BoAbl, B Kr/MUH; koaddu-
uneHT 4187 ecTb yaenbHas TennoemkocTtb B [Dk/(kr - K) u 60 ecTb koadpdrUneHT B pesynbTaTe npumMe-
HEHHbIX eAuHUL, usMeperus; AT — pasHocTb Temnepatyp B K mMexay TemnepaTypow Boabl Ha
BbIMyCKe U Brycke.

MNpwumeuyaHune— EcnncbopouHnbiii yzen reHepatopa TokoB CBY cogepxut umpkynsatop ¢ aUccunaTMBHOMN OKO-
HEYHON Harpy3kon, NPeaoXpaHsitoLLEeN S3TOT reHepaTop, TO €r0 MOXHO UCMNONb30BaTh B KAYECTBE U3MEPUTESSI MOLLHOCTU

nyTeM KOPOTKOro 3amblKaHUA HAarpy3kn Ha ero BbIXogHOM nneYe.
5.3 U3mepeHUsi MOLLHOCTU UCKYCCTBEHHOW Harpy3ku

McKyccTBeHHasi Harpyaka — 3TO peakTUBHOE CONPOTUBIIEHUE, OXNaXaaemMoe eCTeCTBEHHON KOHBEKLN-
el Bo3ayxa, C NPUHYAUTENbHBIM OXITaXaeHeM Bo3ayxXoM unm sogon. OHa obbIvHO MoacoeANHSIeTCA K reHepa-
Topy TokoB CBY wnnu reHepatopy TokoB CBY B cbope ¢ MOMOLLbO KoakcuanbHOW NuUTatolled NUHUMU,
paccumMTaHHon Ha 50 BT, unu ¢ nomousto BonHosoga TE10. Ha HU3KMX YPOBHSIX MOLLHOCTWU NPUMeHsIeTCs
eCTeCTBEHHasi KOHBEKLNsI BO34yXa, a Ha BbICOKUX YPOBHSIX MOLLHOCTU BNSIOTb 40 OKOmo 2 KBT MOXeT npume-
HATbCH NPUHYAUTENbHOE OXMNaXAeHWe BO3AYXOM U BOAON.

MpumedyaHune— NpueMnemMble UCKYCCTBEHHbIE HAPY3KM B YETLIPEXMOMIOCHUKE MMEIOTCS B Npogaxe, obec-
nevvBasi kannbpoBaHHble BHOCKMble NOTepU Ha ypoBHsx oT 30 b go 60 ab. OHW nogxoanT Ans UCNONb30BaHKS B KOM-
MEepYECKN OCTYNHOM U3MepMTENE MOLLHOCTU Ha €r0 BbIXOAHOM MNieyve.

Heobxoanmo ncnonb3oBaTth BbICOKOYACTOTHBIE KOMMOHEHTHI U n3MepuTerbHble r|p|/|60pb| andarapaHTtun,
YTO MOrpeLHOCTb U3MepPeHNs BbIXOAHON MOLLIHOCTU COCTaBNseT MeHee 5 %.

6 OnpepeneHuve mowHocTM TokoB CBY ans HarpeBa paboyen 3arpy3ku

OTO UCNbITAHUE NPUMEHSIETCA TOSTbKO B Clnydae, eCnim HopManbHas 3arpyska XxopoLo cneunuunpoBaHa
B OTHOLUEHUNN yneanon TennoeMkoCT U nogbeMa TeMnepaTypbl B TEXHOTOTMYECKOM npouecce. Bonee Toro,
OO0IKHa OblTb BO3MOXHOCTb TOUHOrO N3MEpPEHUs yCcpeaHeHHOro noabremMa TemMnepaTtypbl nocne 0bpaboTKu.
Ecnu ecTb nogospeHune, YTO UCNbITaTelbHas YCTaHOBKa AaeT NnorpelHoCTb Gonbwe 5 % okoH4yaTenbHOro
pes3ynbTarta, To BMECTO Hee NPpUMEHAETCA MeTo[, N3N0XeHHLIN B pasgene 6 unv pasgene 7.

MpwMedyaHune— TUNUYHO, NPaBUITbHbIE NCMNLITAHWS COTNacHo 3TOMY pa3aeny MoryT 6biTb NPOBeAeHb! TOIBKO
B HenpepbIBHOW 06paboTke npokauveaeMbIx pabounx 3arpy3ok. 3tv paboume 3arpy3kv ABNATCA NpeacTaBUTeNbHbIMU
TONbKO B Criyyae, korga ux MMKpPOBOHOBbIE CBOVCTBA NOAOGHLI CBOWCTBAM HOPMAarbHOW 3arpy3ku.
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NamepsieTcsa BxogHas Temnepatypa T;, (°C) MUKpoBoHOBON paboyen 3arpysku. B TedeHune yctaHoBMB-
Lerocs npoLiecca Harpesa noaxoasias AnvHa o6paboTaHHON MUKPOBONHOBOM paboYelt 3arpysku, Bo36yx-
Jdatoliein obopyanosaHue Harpesa Tokamn CBY B TeyeHue sapaHee ycTaHOBNEHHOro BpeMeru t (c), BuicTpo
BblHMMaeTCcA B kayecTBe o6pasLa 1 obecrneunBaeTcs Tennosas nsonsaumsa. 3atem temnepaTtypHoe paBHOBe-
c1e OOBOAMTCS A0 KoHLA NGO ¢ NOMOLLbO NPUHYAUTENbHOW KOHBEKLMM (B3BanTbiBaHWeM UN NepemMeLlnsa-
HMem obpasua) unu 3a cveT BHYTPEHHeN TennonpoBoAHOCTW, MOCIe Yero W3MepsTcs BbIXoAHas
Temneparypa T,,; M Macca m obpasLa. Ero yaenbHas TennoemkocTs ¢ 6bina ycTaHoBneHa sapaHee.

Torga mowHocTb TokoB CBY ans Harpesa pabodeli 3arpysku PW BbluncnseTcs U3 cnegyroLero paseH-
cTBa:

Py = (Tout 7t-ln) c m’ (2)

rae Py — molHocTb Tokos CBY aAns Harpesa paboyeit sarpyaku, B BT; T, ; — BbIXoAHaa Temnepartypa, B °C;

T,, — BXxoaHas Temnepatypa, B °C; ¢ — yaenbHasi TennoemMkocTs; m — macca obpasua B kr; t — Bpems

BbIGOPKM, B CEKYHAAX, B Te4YeHWe KOTOpPOoro Macca obpasua BbiHUMaeTcs U3 060pyaoBaHUA Harpesa
Tokamu CBY.

7 OnpepneneHue 3adpeKTUBHON MOLWHOCTHN TokoB CBY

7.1 O6wue nonoxeHun

McnbiTaHus B 3TOM pasaerne NpUMEeHsIIoTCA B CNyYasix, Koraa HopMaribHas 3arpyska He MoXeT bbITb XOpo-
Wwo cneundnLMpoBaHa B OTHOLLEHUN YAeTbHOW TENOEMKOCTU U COCTOUT U3 OTAESIbHBLIX NPEAMETOB, UIU, KOT-
Aa TexHONorMyeck1in npouecc no Apyrum npuyMHam He NoaxoauTt Ans onpedeneHyuid MOLHOCTA COrMacHo
pasgeny 6. HopmanbHas 3arpyska 3aMeHsieTCsl UICKYCCTBEHHOW Harpy3koi, npegHasHavyeHHON UMETb SMeKTpu-
yeckne CBOWCTBA M KOHUrypauun, kotopble AaloT B pesynbTate nogobHble CBOWCTBA MWKPOBOMHOBOW
abcopbuum, Kak B HopMarnbHOM 3arpyske.

B cnyyae HeonpeaeneHHOCTeN B OTHOLLEHUW NPeACTaBATENbHOCTU BbIGpaHHON UCKYCCTBEHHOW Harpys-
K1 Hago UCMonb30BaTh CXeMHBIA aHanu3aTop, YTobbl yCTaHOBUTL PAacCOrnacoBaHWUs MOSHLIX CONMPOTUBIEHWUIA C
HOPManbHOM 3arpy3kon nnnM Hago UCMoNb3oBaTh NOAXOAALLYIO 3aMeHY B Ka4ecTBe MUKPOBONHOBOM paboyeit
3arpysKu U UCKYCCTBEHHOW Harpy3kn COOTBETCTBEHHO. Pe3ynbTupyioLlee BblMUCAEHHOe OTKNOHeHNe BoTpa-
KEHHOM MOLLIHOCTU He A0MKHO npesbiwaTth 10 % nepeaaHHON MOLWHOCTU, 38 UCKNOYEHUEM, KOorda MUKPOBOI-
HOBY0 abcopbLMI0 HOPManbHOWM 3arpy3ku oUeHb TPYAHO XapakTepnsoBaTk, UM OHA U3MeHsIeTCA 3Ha4YMMO B
TeueHne ob6paboTkn. PacuyeTHas HeonpeAeneHHOCTb AOMKHA OblTb nNpeAcTaBneHa ¢ BbIYMUCIEHHON
ahheKTUBHON MOLLHOCTLIO Tokos CBY.

MamepuTenbHble YCTPOUCTBA, BKNOYAA KOHTENHephl paboyei 3arpysku, He A0SPKHbI GbITh NoABEPXKEHbI
BMUSHUIO OT 311EKTPOMArHUTHBIX Nonen, ecnmn ocobo He 3a4aHO UMK He NPUHSATO 3rotToBuTenem. Beibop meTo-
Aa n3MepeHns 1 pesynbTaThl AOSMKHBI BbITb ONMCaHbI B AOKYMEHTE CO CChINKON Ha 3TOT cTaHaapT. [JomkHO BbITb
TaKke AaHo ykasaHue, 4TO USMEHEHUN B YCNOBUAX 3arpy3skn B TeUEHUE UCTIONb30BaHMUs N0 Ha3HAYEHNIo TUNWUY-
Ho BriusitoT Ha KM o6opyaosaHus Harpesa Tokamu CBY.

7.2 UcnbiTaHne c BOAOMW B OTKPLITOM KOHTeWHepe

Boga gomnkHa 6bITb NoOMeLLeHa B OTKPbITble KOHTENHEPbl C TOHKUMU CTEHKaMU, KOTOpble U3roTOBMEHbI U3
mMaTtepuana, npospadyHoro ans Tokos CBY.

Konuyectso Boabl 4OMKHO 6bITb He MeHbLUe 0,5 N3 pacyeTa Ans KaX4oro KUnoeaTTa MOLWHOCTU reHepa-
Topa Tokos CBUY, koTopas byaeT Bo3gencTBoBath Ha Body. BeicoTa BoasiHoro ctonéa gomkHa 6biTb, N0 MeHb-
Wwen mepe, 25 MmM. KoHTelHepbl cneayeT pacnpedensTb ¢ Takum MHTepBasioM B NPOCTPaHCTBE, YTo6bl ObINo
oxBayeHo0 40 % gocTynHow nnowaan B npeaenax 06ono4km ans Tokos CBY, ecnv narotosutens He 3a1aeT 0co-
GblIli MOPSAOK PACNONOXKEHNS KOHTEMHEPOB.

Mexxay mHorovmcneHHbIMu reHepatopamn TokoB CBY mnn c6opoyHbIMU y3naMun Taknux reHepaTopos
MOrYT BO3HUKaTb NepekpecTHble cBSA3UW. [103ToOMy UCTbITaHWe AOMMKHO 6bITh NPOBEAEHO C PAAOM OAHOBPEMEH-
Ho paboTatoLnx reHepaTopoB TokoB CBY unmn c6opoUHbIX Y3M0oB TakMx reHepaTopoB 1 Ha Takvux 60MbLNX No-
LWaaax, oXBavyeHHbIX KOHTeNHepamn, 4Yto foboe BNUAHWE NepekpecTHOW CBA3M BKIOYaEeTCs B pesynbTar
UCMbITAHMS.

MpwnmeyaHnune— ObopyaoBaHve Ans 3arpyskv Naptmin u o6opyaoBaHne, KOTOPOe CUHUTAETCS MHOTOPEXNM-
HbIM UK o6nydatoWwmUM 1 NpegHasHaqaeTes Ans 06paboTKM 3arpy30K BbICOTON 3HAYUTENBHO Gornblue 50 MM, MOXeT 6biTh
UCnbiTaHo C eANHUYHBbIMN UINTU MHOTOYNCNEHHbIMU KOHTeVIHepaMVI, Ka)KFI,bIVI BMeLIJ,aIOLIJ,VIVI HECKOITbKO ITUTPOB.
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Takkak TemnepaTtypa Bogbl yBenMunBaeTcs npnubnnsnTtensHo Ha 14 KB MUHYTY Ha TP BOAbI A5 KaXXA0-
ro KunoeaTTa paccenBaemMon B Hell MOLLHOCTH, TO BpeMsl 06paboTku ANna UCMbITaHUSA TUMMYHO 3HAUUTENbHO
Kopo4e, YeM C HopMarbHOW 3arpy3kon. 3To HeobXoanMOo OIS UCKIIOYEHUS TEMMOBLIX MOTEPb B OKPY>KAOLLYHO
cpedy, B 4aCTHOCTW, NyTeM ucnapeHus. Heobxoanmo BHUMaTENbHO CneanTb 3a TEM, YTO YCTONUUBBIA PEXUM
He MOXeT ObITb AOCTUTHYT; Mto6ble BO3MOXHbIE MOrpeLlHOCTY B pe3ynbTaTe 3TOro Hago perucTpupoBath.

YaenbHas TennoeMKocTb TeX vacTell KOHTEMHepoB, KOTOpble HarpeBalTCsl BOAOW, AOMKHA ObITb
ncnonb3oBaHa ANsl Koppekunin B BbluMcneHnax achdekTuBHOM MoLHocTn TokoB CBY, ucnonbaya asHepruio,
koTopasi bbinia BBeeHa B KOHTEHepbl U BOAY.

7.3 UcnbiTaHUsA ¢ UCNONb30BaHUEM APYrUX XKUAKOCTEN

Ecnu o6opyaoBaHue Harpesa Tokamu CBY npeaHasHadaeTcsa Ans o6paboTku HOpManbHbIX 3arpysok ¢
HWU3KUM coaepkaHMeM Brari, HanpuMmep, AepeBa, HEeKOTOPbIX TUMOB KepaMuKM1, MONMMepPOoB Ui Gymaru, unm
HOPMasbHbIX 3arpy30K, UMEIOLLIMX CTPYKTYPY ManbiX UM HeOAHOPOAHLIX (MaKpo )4acTuL, To AUSNeKTpudecke
CBOMCTBA BOAbI MOTYT He 6bITb 4OCTATOUHO NPeACTaBUTENbHBIMA.

MpumedvaHwune 1— [JenctBuTenbHan AUaneKTpuyecKas NPOHMLAEMOCTb BOAbI ABNAETCH O4EHb BICOKON U €€
KOS DULMEHT NOTEPb MOXKET ObIThb CMIMLLKOM MarbiM Ha 4acToTax HUXe Ui paBHbix YactoTe ISM 2450 My (npombluneH-
HOCTb, Hayka W MeauumHa), 4Tobbl 6bITe NPeACTaBUTENBHON ANS XapakTepucTuk abcopbumm MOWHOCTU HOPMabHOM
3arpysku. [lo6aBka xnopuaa HaTpusi MOXeT MeTb pe3yribTaToM KpaeBoW Neperpes 1 COOTBETCTBYIOLLME NOTEPU MOLLHOC-
T 3a cYeT ucnapeHus Ha Jyactote 2450 MIMu. lononHMTeNbHO, BbICOKasA 4ENCTBUTENbHAA AN3NEKTPUYECKas NOCTOAHHASs
BOAbI MOXET AaBaTh B pesyrnbrare CHukeHne abcopbuum MOLWHOCTH 3a cHeT Gonee CUMbHBIX OTPakeHWI BOIH Ha NoBep-
XHOCTU, YeM NSl MUKPOBOIMTHOBbIX paboumnx 3arpy3oK C HUXKHeW AeCTBUTENBbHON AN3MNEeKTPUHECKON NOCTOSIHHON u 6onee
HEePOBHOW BEPXHEN NOBEPXHOCTHIO.

B vactHocTu, ans obopyanoBaHusa Harpesa Tokamu CBY, npeaHasHayeHHOro Anst CyLwku unu nogobHomn
06paboTkn HeBOMbLUMX MUKPOBOMHOBBLIX paboYvumx 3arpysok, pekoMeHAyeTCs UCNONb30BaTh XKUAKOCTU C HA3-
KOW ON3NeKTpU4ecKoi NoCTOsIHHOM 1 XxopoLuer cnocobHocTkio nornoweHus Tokos CBY. Takoe o6opyaosaHue
BKMtovaeT oTAenbHble CBY annnukaTopsl, kaxabl N3 KOTOPBIX UMeeT OZIMH UM HECKOMNbKO reHepaTopoB TOKOB
CBY unn cbopouHble y3nbl TakMx reHepaTopoB, KOTOpble 06ecnevmMBaloT HECKONbKO KUMOBaTT AOCTYMHOW
BbIXO4HOM MOLLHOCTU TokoB CBY.

MpumevyaHune 2 — MOXHO MCNONb30BATL MULEPUH. TEXHUYECKUIA MNLEPUH COAEPKUT 0kono 15 % Bogpl n
SIBMAETCS NPUEMITEMbIM, HO €10 TENNOBbLIE AaHHbIE CNeayeT NPOBEpPATh.

MzonponaHon umeeT bnaronpusTHele MUKPOBOMHOBBIE CBOUCTBA (HU3KYH AENCTBUTENBHYIO AN3MEKTPU-
YeCcKyo MPOHNLLAEMOCTb, BLICOKYHO nornowaemocTb Tokos CBY) Bnnoteb o 50 °C anavactoT ISMoT1434 My
0o 5800 MIu. TemnepaTypa kMneHua usonponaHona Ha atMocdepHoOM daeneHuun coctasnseT 82 °C u ero
yaenbHas TennoeMkocTb pasHa 2560 [x/(kr-K). Ero Hago ucnonb3oBaTh C OCTOPOXHOCTLIO U3-32 HU3KON TeM-
nepaTypbl BCMbILLKA.

BmecTo OTKpbITLIX KOHTEHEPOB UCMONL3YIOTCA rePMETUIUPOBaHHBIE NNAcTMAaCcCOBbLIE NaKeThl, pasyMHO
NNOCKME U C TOHKUMU CTeHKaMu. Kaxxablil nakeT coaepXuT noaxoasiuee KonmM4ecTBO XNAKOCTU NornoLlatoLlero
auanekTpuka. PekoMeHaoBaHHaA CpeaHsA BbiCOTa 3TON XXMAKOCTU cocTasnsaeT oT 15 mm Ao 30 MM 1 B nakeTe
DOMKHO 6bITb Kak MOXXHO MeHbLUe Bo3ayxa. O6beM XMAKOCTU B KXXAO0M NakeTe A0MmMKeH ObiTb, MO MeHbLUei
mepe, 200 M npy ucnbITaHUK Ha YacToTe 2450 MIMy; aToT 06beM AokeH OblTb MeHbLUE ANA YacTOThl FeHepa-
Topa 5800 MI'y, u 6onbLue Ans YacToT reHepaTopa Huke 1000 M.

MakeTbl 4OMKHBI OXNaxagaTbca Ao TemnepaTypbl Mexay 5 °C n 10 °C. Cpasy nepepa pasMelleHuem B
o6onouke ¢ Tokamu CBY nakeTbl pasMUHaOTCA ANA NONy4YeHUa ogHOPoAHON Macckl. TemnepaTtypa Ha Bxofe
T,, namepsieTc He6OMbLLINM AATYNKOM, MPUKPLITEIM CBEPHYTHIM NAKeTOM.

Harpes Tokamn CBY ocyliecTeBnseTca A0 MakcumanbHon TemnepaTtypbl okono 40 °C. PekomeHayeTtcst
nNpoBoAUTL NpeaBapuUTENbLHOE TECTUPOBaHWE. 3aTeM NakeThbl U3BnekarTCa us 06onouku c Tokamm CBY, cHoBa
pasMUHAIOTCSA U, KaK paHblLie, UsMepaeTcs BblxoaHan Temnepatypa T, .

O dekTnBHasa mowHocTb TokoB CBY P, BblumncnseTca ¢ ucnonb3oBaHnem paseHCcTsa (2) pasaena 6.

8 IAnekTpuueckuim koaphpULUMEHT NONE3HOro AeNCTBUA

8.1 JoctynHas BbIXxogHasA MOLWHOCTL TokoB CBY

Ecnu o6opyaoBaHue Harpesa Tokamn CBY He umeeT BbIXOAHOrO NNeva NHUU Nepeaayn oT reHeparopa
TokoB CBY, TO 3TOT reHepaTop AOIPKEH NPOUTU OTAENbHOE UCNbITaHWE CornacHo pasaeny 5.

NMpumedyaHune 1— Pe3ynbTatuamepenuns B pasgene 5He 6yaert BKNOYaTh HUKAKME 3HAYUMBbIE NOTEPU TOKOB
CBU 3a c4eT paccornacoBaHus MOSIHbIX CONPOTUBNEHUN reHepaTopa n NOTEPb Ha CTEHKaX B anNnnMKaTope uiu pe3oHaTo-
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pe. MNoaToMy MOLWHOCTb ANsi MUKPOBOJIHOBOW paboudelt 3arpysku (pasaen 6) u, B 4acTHOCTU, 3¢pPEeKTUBHASA MOLLHOCTL
TokoB CBY (pasgen 7) 6yget Huxe.

MpumeyaHune 2— CylwecTBYIOT HEKOTOPbIE METOAUKM U3FOTOBUTENSA MarHETPOHOB A1 UCTILITAHUSA U OLEHKN
pabouymnx xapaKTep1CTMK MarHe TPOHOB C UCMOMNb30BaHUEM OMNPEAENEeHHOro CTaHAaPTU30BAHHOIO BONTHOBOAHOIO NEPexo-
Aa. OgHaKo UCTOYHKK ANEKTPONUTaHWS, 3a4aHHbIN B TAKMX METOAMKaX N3roTOBUTENS, MOXET He obecneunBaTb TaKylo e
hOpMy KPUBOI BbIXOAHOIO TOKA, KaK Yy MCTOYHMKA 3NEeKTPONUTaHUs AeNCTBUTENbHOTO 060pyAOBaHNS HarpeBa TOKamm
CBU. B pesynbTtate 6ygem umeTtb pasHoin KMNO marHeTpoHoOB.

8.2 MNMotpebGneHue aHeprum

Cneaytowme Lenv obopyaoBaHns Hafo BKIOUNTL B U3MepeHne noTpebneHusa aHepruun Ha sagaHHon 1oc-
TYMHOW BbIXOAHOWN MOLLHOCTM TokoB CBY:

- TNaBHas cUoBas Lerb C KOHKPEeTHON hopMOoi KPMBOW, Mo4aBaeMO Ha reHepaTop Tokos CBY;

- LeMnb Harpesa HUTW Hakana kaToda (MOLHOCTb MOXeT konebaTbcsl B 3aBUCUMOCTU OT HaCTPOWKK
BbIXOAHOW MOLLHOCTW);

- nobble gpyrve HenocpedcTBeHHbIE Lenn, Heobxoaumele Ans paboTbl reHepaTopa, HanpuMep, 3nekT-
POMarHUTHI;

- ntobble cxeMbl ypaBreHusl, BKIovas KOHTaKTopbl;

- Lenu AonoNHUTENbHOro NoTpebneHus aNekTPo3Hepru1, HanpuMmep, ocBellleHne, BoAsiHbIe HacocChl,
BEHTUNATOPBI BO3AYLUHOMO OXNaXAEHWS U KranaHsl).

OnwncaHwve gpyroro notTpebneHus gaeTcst OTAENbHO U He BKtovaeTca B 3HayeHue K.

9 lMoTpebneHne MOLWHOCTHY B peXUMe rOTOBHOCTU K paboTe

OTOT pazgen npuMeHsieTcs K obopyaosaHuio Harpesa Tokamu CBY B cneayowmx pexumax paboTbi:

- PeXuM neprogn4eckoro TEXHONOrMYECKOro npoLecca, korga oTkpbiBaHWe cpecTB AOCTYNa OCTaHaB-
nuBaeT bYHKLUOHUPOBaHWE reHepaTopoB WM cbopoYHoro ysna reHepatopa TokoB CBY n o6opygosaHue
HarpeBa Tokamu CBY nepexoaunT B pexxum oxxungaaHusi Npv nosHOU roToBHOCTU K paboTe;

- PEeXUM HenpepbIBHOro TEXHOMOMMYECKOro npouecca, koraa npepbisaHue NoToka sarpysku aBTomaTtu-
Yyeckn ocTaHaBnMBaeT yHKLUMOHNPOBaHWE reHepaTopoB UM c6opovHoro yana reHepartopa TokoB CBY u
obopyaoBaHue Harpesa Tokamu CBY nepexoaunT B peXxnm 0XxuaaHusa npu NonHON roToBHOCTU K paboTe.

Pexnm oxunagaHna MoxeT asToMaTUYECKU criejoBaTh 3@ BTOPUYHBLIM BbIKITIOUEHUEM AOMNOMHUTENBHOro
WCTOMHMKA 3MeKTPONUTaHns UK Apyroro noTpebneHuns nocne sapaHee NporpaMmmMmmnpyemMoro nepuoga BpemMe-
HW. Mocne atoro TpebyeTcss Py4yHON MOBTOPHBIA 3anycK UMM MOXeT BO3HUKaTb CUTyauUsl 3afiepXXaHHOoro
MOBTOPHOrO 3anycka paboTbl 060pyaoBaHUs Harpesa Tokamu CBY. 3TOT BTOPUYHbINA PEXUM SAABMISIETCS MapKU-
pPOBaHHbLIM peXUMoM Be3aencTBUs.

MoTpebneHue aHepru1 B pexxume oxxugaHus usmepsieTcs. 3To MU3aMepeHue AOIPKHO BKITHOYaTb BCe MYHKThI
pasaena 8. Kpome Toro, notpebneHune aHeprum AsuratensiMm KoHBelepa u HacocaMm 3arpyskn Takke BKknoYa-
eTca, ecnu oHn paboTaloT B 3TOM pexxume paboTel HarpeBaTenbLHOro 0bopyaoBaHuUs.

Ecnu o6opyaoBaHue Harpesa Tokamu CBY aBTomaTuyecky BeIKMoYaeTcs UM NepexoauT B pexxum 6es-
OenCTBUA Nocne 3apaHee NporpaMM1MpyeMoro nepuoia BpeMeHu, To 3To Takke pernctpupyeTca. SnekTpudec-
Kasi MOLLHOCTb B 3TOM PeXUMe U3MepPSIeTCA, KaK U3MOXEHO BhILLE.
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