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3TAJIOH EJAHUI] MAKCUMAJIbHBIX 3HAUEHWI
BBICOKHUX UMITYJIbCHBIX HAITPSI)KEHUI

OmmcaHo migxoau Jo BUKopuctaHHsS EranoHy iMmynscHoro enekrpomarditaoro mons (Etanon
PEMII) y sixocTti ETanony BUCOKMX iMITyIbCHUX Hanpyr. [IpoBeneHO eKCepuMEHTaIbHI T0CITiPKeHHS
3 BUMIiPIOBAaHHS IMITYJIbCHOI HAIIPYTH MiX €JIeKTpoamMH rono3kosoi ninii [1JI-48 3a momomororo Buco-
koBonbTHOrO 1ryna P6015A ¢ipmu TEKTRONIX i npu 3miHi TpuBanocTi GpoHTY BUMIPIOBAHUX iM-
yJbCiB HanpyrH Bix 8 10 40 He.

Approaches to using of Pulsed Electromagnetic Field Standard (PEMF standard) as High Pulsed Volt-
age Standard are described. Experimental investigation on pulsed voltage measurement between SL-48
strip line electrode with high-voltage probe P6015A TEKTRONIX with variation of front duration of
measured voltage pulses from 8 to 40 ns were conducted.

B 2005-2006 rr. 8 HUTTIKW «MomHwus» ObIT CO3/1aH, METPOJIOTHIECKH aTTe-
CTOBaH W BBEJCH B dKCIUTyaTarwio McXomHbIM DTasioH YKpawHbl €IUHUI] MaKCH-
MaJbHBIX 3HAYEHUH HANpPsDKEHHOCTEH MMITYJIBCHBIX AIIEKTPUYECKOTO — BOJBT Ha
metp (B/M) m marautHOTO — ammniep Ha MeTp (A/Mm) moneir (Dtamorn POMII). Ero
OCHOBHOE Ha3HAYEHHE — METPOJIOTHYECKAs aTTeCTals M MOBEpPKa CPEICTB H3Me-
PEeHHS HaNPSHKEHHOCTEH MMITYJIBCHBIX 3JEKTPHYSCKUX W MarHUTHBIX MOJEH DKc-
nepuMmenTanbHoi 6a3et HUITKU «MomHus» 1 APYTruX aHaJOTHYHBIX OpraHu3aIiuit
CHI'. Jlns aroit menu Otanon POMII conepkut B cBoelt KOHCTPYKIIMU JJIEMEHT,
OTBEYAIOIIHMI 3a cO3AaHNe B pabodeM 0O0BeMe aTTECTAMOHHBIX AIIEKTPUIECKAX U
MarHUTHBIX NOJEH, a IMEHHO: COTJIACOBAHHBIX Ha KOHIIAX IOJOCKOBBIX JIMHHUH C
rabapuramu pabouux oobemoB 1 x 1,2 x 0,24 m (IVI-24) m 2,2 x 1,6 x 0,48 m
(TTJT-48), B KOTOPBIX PACIPOCTPAHSIECTCS IUIOCKAs AJIEKTpOMAarHuTHasi BoJiHA. BTo-
PUYHBIMH TIapaMeTpaMH paboTAIOUINX MOJEH, CO3MAIOMNX 3TH JIEKTPUIECKHE U
MarHUTHBIC TI0JIA, SIBJISIFOTCS TOKH B AyiekTponaax [1J u HanpspkeHUsT MeXAy HIMU.
Jlo HempaBHero Bpemenu Ha 3tu mapametpsl [1JI (U u 1) He oOparmmanu ocoboro
BHHUMAaHHS, OJHAKO ceiiuac 3TO MHEHHE IEPECMOTPEHO B CBSI3M C PEIICHUEM HC-
oJIb30BaTh DTanion POMII 1iis MeTpOJIOrHdecKol aTTecTalliu CPEICTB U3Mepe-
HUS BBICOKMX MMITYJIbCHBIX HANpPsDKEHUH W OOJBIINX MIMITYJIBCHBIX TOKOB IIPH TO-
MOIIIA UMITYJILCHBIX — HampspkeHui u TokoB B [1J1. B aToM ciygae Dranon POMIT
JIOJDKEH CTAaTh UCTOYHUKOM €IMHUI] MAKCUMAIBHBIX 3HAYEHUH BBICOKHX FIMITYJIbC-
HBIX HanpspkeHUH — BOJIBT (B) v equHMI] MaKCUMAaIbHBIX 3HAYCHHUH OOJBIINX MM-
ITyJILCHBIX TOKOB — amriep (A) B B 3TOM peXuMe eMy NPUCBOCHA HOBasi abOpeBra-
Typa Dranon-TH.

B HmKenpuBeneHHON CTaThe MBI PACCMOTPHM IPOIEAYPY HCIOIB30BAHUS
gactu DtanoHa-TH, a “MeHHO, TeHepUpPOBaHNE SIMHHI] MAKCUMAITLHBIX 3HAUYCHUI
BBICOKMX UMITYJIbCHBIX HaNpsDKEHUH — BONbT (B), mepBonagansro B [1J1-48.
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JUJI1 IeTUTUMHOTO WCIIOJIB30BAHUS B TTOBCETHEBHOM NpPaKTHKE, M 0COOEHHO
IIPH 3aY€THBIX UCTIBITAHUAX TexHnaeckux cpeacts (TC), Bce BUIBI CpeACTB H3Me-
purensHoi TexHuku (CUT), KoTopble MPUMEHSIOTCS PU STHUX HCHBITAHUAX U W3-
MEpSIOT BBIXOJHBIC BO3IEHCTBUS BBHICOKOBOJBTHBIX HCIBITATEIFHBIX yCTAHOBOK
(BNY), momxHb! OBITH MeTposiorniecku arrectoBanbl. Ctanmapt ['OCT 8.256-77
[1] permamenTupyeT nepedeHpr MeTpoorndeckux xapakrepuctuk (MX) CUT, ko-
TOpBIe HEOOXOANMO 3KCIIEPUMEHTAIBHO OIPEAETUTh B MPOILECCe X METPOJIOTH-
yeckod arrectanuu. K gjanusiMm MX oTHOCSTCS:

— ¢opma nepexoHoii xapakrepuctuku (I1X) CUT;

— Bpems Hapactanus [IX CUT T fX ;

— nocrostaaas Bpemenu craga CUT T fX .

B cootBercTBuM ¢ obmenpunAToi npaktukoii MX CUT nomkHBI ynoBie-
TBOPATH CIIEIYIONINM YCIOBUSIM

TBHY
T e . 1
p 3 (1)
T S 7BV 2)

BUY BHY
n T,

rac T @ — MJIATCIBHOCTH (l)pOHTa " cliaga HUCIBITATCIBHBIX WUM-

ITyJIbCOB HATIPSHKCHUS FIUTH TOKA.
B T0 e Bpemst mis axcnepuMeHTansHoro onpeaeneHuss MX CUT momKHBI
BBITIOJTHATCS CIEYIOIINE YCIOBHS

THX
T <=t (3)
3
T4 >> T 4)

TAF

rac T:lr u 1, — BpEMs HapacTaHus U CliaJla UMIYJIbCOB HAIIPSKCHUS WA

TOKa aTTeCTalMOHHOI'O reHepaTopa.

WucTpymMeHTOM AJsl SKCIEPHUMEHTAIBHOIO OmpeaeneHus napamerpos 11X B
BBICOKOBOJIFTHOI MMITYJIbCHOW TEXHHUKE OOILIETIPHHSATO MCHOJIB30BaTh T€HEPaTOPHI
enuHNuHbIX ckaukoB (I'EC) HanpskeHUs Wi ToKa, KOTOPbIE CO3JaI0T €AUHUYHEIE
WY NOBTOPSIOIIMECS UMITyIbCHI HAMPSDKEHU ¢ aMIIuTy1oi 1o 500 B u ummyns-
CBI TOKa ¢ aMIuTy10i 10 10 A 1 BpemeHeM HapacTtaHus He Oonee 1 Hc.

OpHako, A7l METPOJIOTHUECKON aTTeCTalluy AEIUTeNel BEICOKOTO MUMITYNbC-
HOTO HaNpsDKeHUs, UMeromux Kodpduuuent nenenus o6onee 10000, 'EC nenpu-
TOJHBI, T.K. B 9TOM CJIydae CHI'HAJI C BBIXOJa JEJUTENs OyIeT upe3BbIYaiiHO MaJl.
[TosTOMYy HEOOXOAMM HMMITYJIBCHBIH aTTECTALMOHHBIH HMCTOYHHUK C aMIUIATYIOU
6onee 10 kB u BpemeHeM Hapactanus He Oonee 20 HC. TakuM UCTOUYHHKOM H SIB-
nsercs Oranon-TH.

VYnpomeHHas cxema 3aMmenienus OtanoHa-TH npusenena Ha puc. 1.
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[Tox BEIXOTHBIMH MMITyJIbCaMHU HampspkeHus OTanoHa—TH MBI cunTaeMm Ha-
npsbkeHne Mexay siekrponamu [1J1-48 B nro0oii ee Touke, T.K. 9TO HAMpsHKEHHE
oJMHaKoBO 110 Bcer miune T1J1.

L. BK
o
T LK-50
1

20

P6015A

Pucynok 1 — Cxema 3amenienus Dtanona-TH:
C. — emkocts 'OU; L, — cymmapHast ”HIYKTUBHOCTb Pa3psiTHOTO KOHTYpa;
BK — BBICOKOBONBTHEII KOMMyTaTOD; [1J1-48 — momockoBast TMHYS;
R, — cormacyromas Harpyska I1JI; IIIK-50 — mryHT KoakCHaNIbHBIH H3MEPUTEITBHBINH;
P6015A — mrym BBICOKOBOJIBTHBII

Hawubonee npuemieMbIM CTaHIAPTH30BaHHBIM CPEICTBOM M3MEPEHHS BBICO-
KOBOJIbTHBIX UMITYJIbCOB HAIPSDKEHUS SIBISICTCS BBICOKOBOJBTHBIA 1rynm PO015SA,
nzrotoBnenns: Gupmel TEKTRONIX (puc. 2). DTOT 1yn MMeeT aMIUIUTYJHBIA
nuana3oH (10 40 kB MMIyNIBCHBIX HANpPsDKEHWH), KOTOPBIH MPAKTHYECKH ITOJTHO-
CTBIO yzmoBieTBOpsieT TpeboBanusM TexHuueckoro 3amanus Ha Dtanon—TH (1o
50 xB), u nonocy npomyckanust 75 MI'1i, 9TO COOTBETCTBYET BPEMEHH HapacTaHUS
€ro nepexoaHou xapaktepucTuku 4,7 He. Ero MeTponoruueckue xapakTepuCTUKI
NIPUBEJICHBI B Ta0JIHIIE.

Po015A

Pucynok 2 — BricokoBoabTHEIH 1y P6015A
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TlapameTp Pa3zmepHOCTB Bennunna
|. AMIITY THBIH [pana3oH kB 0,1-40
2. BxogHOE CONpOTHBIICHNE MOwM 100,0
3. Koadhdunment nenenus - 1000,0
4. Ilomoca mporycKaHus MI'n 75

JlaHHBIA BEICOKOBONBTHBIN Iy P6015A mpormren nepBUYHYIO METPOIOTHYC-
ckyto arrecrauuio B HHI{ «MIHCTUTYT METPOJIOTHN» 110 METOJUKE 3TOTO  MHCTHU-
TyTa, 10 pe3yJabTaTaM KOTOPOW HaMm OBIJIO BBITAHO CBHIETEIHCTBO O METPOJIOTH-
geckoit arrectammu (CMA).

[y BKITIOYANICS MEXKIY DJICKTPOAaMHu 10I0cKkoBO# umanu [1J1-48 B pazmud-
HBIX TOYKax pabodero oobema. OIHO W3 MECT TaKOW yCTAaHOBKH TPUBEJCHO Ha
puc. 3.

Pucynok 3 — BkitoueHue 1iyna BbICOKOBOJIBTHOTO P6015A mMexay
9NIEKTpOoaMH 1mosiockoBoi nuHuu [1J1-48

Ha puc. 4 npuBenena ¢ororpadus pabodyero Mecra Juisi perucTpaluyd — Ha-
IpsDKEHUS. Ha BBIXOJE IIymna BbICOKOBOJNIBTHOrO P6015A, xoTopas pacnonoxeHa
BOym3m [1J1-48, a He B u3MepUTENBHON KaOuHE. ITO OOBACHICTCS TEM, YTO JUTHHA
N3MEPHUTEIIFHOTO Kabelsl MeX.Iy BBICOKOBOJIBTHBIM M HHU3KOBOJIBTHBIM IUI€YaMHU
HEJIOCTaTOYHA IS €ro MPOKIAAKA B N3MEPUTENILHYIO KaOMHY (IUTaTHAs JUIMHA Ka-
6emnst 2 M BMecTO TpeOyeMbIx 10 m).

JUis KOHTpOIs NPaBWIBHOCTH TIONYy4YaeMBIX OCILUIUIOTPAMM HMIYJIbCOB
HanpspkeHust B Jrtanone-TH mo Bropomy kanaimy octmmiorpaga TEKTRONIX
DPO 4104 onHOBpeMEHHO OBUIH CHATHI OCHMIIIOTPaMMBI UMITYJIbCa HANPSHKEHHO-
CTH dJIeKTpHUecKoro 1ot (mratHsiit namepurens CITE®B-EK).
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PucyHnok 4 — PaGoyee MecTo /it U3MEPEHUs HMITYJIbCOB BHICOKOTO HANPSIKEHHS
IIPY IOMOIIH II{yTIa BEICOKOBOJIBTHOrO P6O1SA

Bun. 3anycx?

: 1.30nc —232mp
0® 13.5nc 900mB.
. al2.2nc FNNET]

THauGnAS Cpepwes MAMWM. MAKC. | CT.OTRR.
Hapactawve 16.32nc  16.41n  16.32n  16.40n  121.5p

-
@ AmwnTyaa 11.0kB 1n.2k 11.0k 11.4] 226 ‘ . - -
@ Hapactamve 11.90nc  11.87n ||.7sn 11.99n na.lp 16.0nc 5.00GEMO/ ¢ @ s 1.24k8
AMMIATY A2 944MB___940m 944m 5.5 @+v35.4000nc ) (10k vouek
T exoga MWrm wumpcv- nonoca pon. || @@ merxa Y
09 ac 4 || me Exn. [(Bur)|| 259MTU Rononnut. 38 Oxx 2008

Pucynok 5 — OcuuorpaMMel pJpoHTA UMITYJIbCA HANPSDKEHUS C BBIXOJA IIIyTa
BBICOKOBOJILTHOTO P6015A (BepXHsist KpuBasi) ¥ ppOHTA UMITYJIbCA HANPSKESHUS
¢ Boixoa usmeputens CITE®B-EK (nwxkusas kpusas) npu U,,, = 10 kB

Bun. C Janyck?

[

@ =igonc TooE
©® s.30nc 23.7k8
AR20mc  A23.7KE

Hapactawae 13.82nc  13.43n

Awnnvryna 23,08 17.1k X

@ Hapacrawme 11.92nc  10.95n  9.980n
Awmryna 1908 | 1.42__ 9ddm

Prcynok 6 — OcimiorpaMMel pOHTA IMITYJIbca HANPSHKEHHS C BBIXO/A IIfyHa
BBICOKOBOJIETHOTO P6015A (BepXHsist KpuBasi) ¥ ppOHTA HMITyJIbCa HAMPSKEHUS
¢ Beixoza m3mepurens CIIEDB-EK (anxnss kpusas) npu Uy, = 20 kB
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JLis MiTIoCTpaIuy OMMCAaHHOTO METOIa M3MEPEHNS UMITYJIbCa HAIPSDKEHUS B
Oranone-TH Ha puc. 5-8 mpuBeneHBI TUTIOBBIE OCIIMIIIIOTPAMMBI, Ha KOTOPBIX IS
MOATBEPIKICHNS MPABUIBHOCTH WX (OPMBI IO BTOPOMY KaHaJIy ocummiorpaga
TEKTRONIX DPO 4104 onHOBpeMEHHO OBUTH CHSITHI OCIAILIOTPAMMBI HMITYJThCa
HaIpsDKEHHOCTH dJieKTpudeckoro nodst (mmeputenb CITEDB-EK).

Bun. - - = : - E

@ -1.70nc 1008
[0 36.9k8

7.20nc
As.90nc A37.0k8

"' 5

SoomE O S.00kE_%) - "
e Cpevee Wmn.Warc — Cr oren (T00RC ] Gancire @ 7 ok
@ Hapactawve 11.66nc  12.84n  11.66n 13.82n  1.097n | W*v34.9000nc ) (10k Tovex
@ Awwurysa 312kE 208K 103k 312k 10.0k
HapacTaupe 11.03nc 10,980 9.980n 11920  970.8p 78 OxT 2008
AMMWTYR2 2528 189 944m__ 2.52  938m 144138

Pucynok 7 — OcruiorpaMMsl GpoHTa UMITyJIbCa HANPSDKEHUS € BBIXOJA LIyMa
BBICOKOBOJIBTHOTO PO015A (BepxHsst KpuBast) U pPOHTA UMITYJIbCA HANPSIKEHUS
¢ Boixoa usmeputens CITE®B-EK (nwxkusas kpusas) npu U,,, = 30 kB

Tek Cton | 1 ~ ] |
L1} : : : : © AU 11.1kB
. . . . . - @ -28

ookB:- - - - o L 20.0Mc-A K1 L 1608

B+v78.5200c

PucyHok 8 — OcumnorpaMma MoOJHOTO UMITYJIbCA HAalPSKEHUS € BBIXO/a
I[yna BBICOKOBOJBTHOTO P6015A

W3 ocumuiorpaMM Ha pUCYHKax 5-8 BUAHO, YTO (GOpMBI PPOHTOBOH YacTH
000X WMIYbCOB HANPSDKEHHS WACHTHYHBI, YTO TOBOPUT O MPAaBUIEHOM BRIOOpE
METOJIa ¥ CPECTB H3MEPEHHUs HanpspKeHust B DTanmone-TH.

IToapoOHEI aHanmu3 Bce (HOPMBI UMITYIIbCA TTOKA3bIBAET, YTO IIYI BBICOKO-
BOJBTHEIN P6015SA B mTaTHOM BHIE HEIOCTATOYHO TMPHUTOACH IS H3MEPEHUS
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Siaweive CPeaNee M. ARG, . CT, OTkR,
@ Hapactawne 13.23nc  12.96n  11.66n  13.62n
Awnry, ke 162k 110k 3.2k 9,
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Awviryna 44mB 141 936m  2.82
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a) 6,5arm; 0) Sarm; B) 4arm; r1)3arm; n)2arm; e) 1 atm.
Prcynok 9 — OcmmiorpaMMBl 3aBHCHMOCTH JUIMTENFHOCTH ()POHTA
HMITYJTECOB HanpspkeHUs U (BepXHss KpUBasi) M HANPSHKEHHOCTH
3IIEKTPUYECKOTO oS E (HWKHSAS KPUBasi) OT AaBJICHHS B KOMMYTaTOpe
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13-32a MOSABJICHUS Ha OCIIJUIOTpaMMe HeOONBIINX IMapa3suTHBRIX KojeOaHui Ha CTO-
Jie uMITyasca. Jing yerpaneHus 3Toro Hegocratka TpeOyercsl JOIOTHATEIbHAS K-
PaHMPOBKA HJICMEHTOB ITyIIa.

B nponiecce niccnenoBaHuil pa3auMuHBIX pexkuMOB padboTel DtanoHa-HT mpo-
BOJIMJIACH JKCIIEPUMEHTHI M0 W3MEPEHUI0 (PPOHTOBOI YaCTH MMITYyJIHCOB TOKa U
HaIpsDKEHUS TIPH €€ M3MEHEHUH OoT 8 HC 10 20 HC IMyTeM HM3MEHEHUsS JTaBIICHHS
azora B kommytaTtope Jrtajona POMII. JlaBnenue m3MeHsuioch oT 1 atM 1o 6,5
at™M (HOMUHaIbHOE namieHue aius Dtamona POMII) ¢ marom 1 atM. Ocrumio-
rpaMMBI UMITYJIECOB HaIIPsDKEHHS MPUBEACHBI Ha pHc. 9.

W3 3THX ocryutorpaMM BHIHO, 9TO:

— TyTeM W3MEHEHHs NaBJeHHS a30Ta B KomMmyTtaTope Dtanmona-POMII moxk-

HO YMEHBIINTD UTUTEIBHOCTH ()POHTA 000MX UMITYIHCOB OT 20 HC (IaBie-
mue 1 atm) mo 9 He (naBnenue 6,5 aT™m);

— HapacTaromas 4acTb 00OWX MMITyJIbCOB HISHTHYHA IIPYT APYTY, TO €CTh

(OpMBI MMITYJIHCOB HANPSHKEHHOCTH JIIEKTPUYECKOTO OIS WACHTHYHEI,
YTO TO3BOJISIET CIIENIATh BBIBOJ O MPABWIBHOCTH BBIOPAHHOTO METOA W3-
MEpPEHUS UMITYJIbCOB HAIIPSDKCHUS.

BriBOABI:

1 VYcmemHo ynanock myTeM HeOOXOIUMBIX JOPAOOTOK yKe NEHCTBYIOMIETO
Pabodero DTanoHa enWHUI] MAaKCUMAIBHBIX 3HAYCHUN HaIpPsDKEHHOCTEH
UMITYJBCHBIX DJIEKTPUIECKOTO — BOJBT Ha MeTp (B/M) m MarmuTHOTO —
amriep Ha MeTp (A/M) moneit (Dtamona POMII) pacmmputh ero Bo3-
MOKHOCTH Ha OOJIACTh T€HEPHPOBAHUS CIWHHIl MaKCHMAaJbHBIX 3HAYe-
HUH BBICOKHX UMITYJICHBIX HANpPsHKEHUH — BOJIBT (B) m DTamona enuHuIy
MaKCHMaJIbHBIX 3HAUEHUH OOJIBIITHX UMITYJIbCHBIX TOKOB — ammep (A).

2 Oranon-TH mo3BoisieT TeHepupoBaTh BBHICOKHE HMITYJIBCHBIE HaIpshKe-
HUS ¢ aMIuuTyaoi ot 1 1o 50 kB, 94TO MOJHOCTHIO COOTBETCTBYET Tpe-
6oBanmsiM T3 Ha Dtanon-TH.

3 Oranon-TH mo3BoisieT TeHepupoBaTh BBHICOKHE HMITYJIbCHBIC HaIpshKe-
HUS C ITUTETHHOCTHI0 PpoHTa OT 8 He 10 30 HC M ITUTETHHOCTHIO cliajga
120 MKC, 9TO TMOJIHOCTBIO COOTBETCTBYeT TpeboBaHusM T3 Ha DTajoH-
TH.

4 Dranon-TH mo3BoiseT TeHEpUpOBaTh BBHICOKHE MMITYJIHCHBIE HaIpsDKe-
HUS cO CTaOMIBHOCTRIO HE Xyke 1 %, 9TO MOJTHOCTBIO COOTBETCTBYET
tpeboBanusam T3 Ha Drtamon-TH.

Cnucoxk siurepatypsl: 1. TOCT 8.256-77. I'ocynapcTBeHHas cucteMa o0ecIieueH s eIHHCTBA H3Me-
pennst. HopmupoBaHue U onpeaeacHue TMHAMHYECKUX XapaKTCPUCTHK aHAIOTOBBIX CPECTB M3Mepe-
HUs. OCHOBHBIE ITOJOXKEHHUSL.

ITlocmynuna 6 peokoanecuio 22.09.2008.
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