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OITMCAHME TUIIA CPEJICTBA U3MEPEHUIA

AHanmn3aTopbl 4aCTOTHBIX XapakTepucTuk FRAX
Ha3nauenmue cpencrBa u3mepeHuii

AHanu3atopbl 4acTOTHBIX Xapaktepuctuk FRAX (manee — aHanmM3aTophl) MpeaHa3HAYCHBI
Ui 0OHapykeHUs 1e(EKTOB B CUIIOBBIX TpaHc(hopMaTOpax MyTeM U3MepeHus ocinaldleHus CUrHania.

Onucanue cpeacrBa u3MepeHui

Ananmuzaropsl FRAX npeactaBiisioT co0oit udpossie u3Meputenbhbie npuoopst (LINIT).

[TpuHuMI KeHCTBUS aHATU3aTOPOB OCHOBAH HA METOJIE aHAJIM3a YaCTOTHBIX XapaKTEPUCTHUK
SFRA (Sweep Frequency Response Analyzer). AHain3aTopoM H3MEPSIFOTCS aMIUTUTYIbl CUTHAJIOB
M3MEHSIOLIENCS. YacTOThl: 30HAUPYIOLIEro M IPOLIEAUIEro 4yepe3 ucciexyemoe ycrpoiictso. [Ipu
3TOM OIIPENENSIIOTCS aMIUIUTYIHbIe U (Da30Bble XapaKTEpPUCTUKU HCCIEAyeMOro ycTpoiicta. B pe-
3yJIbTaTe U3MEPEHUI MPOUCXOIUT HAKOIJIEHHE MAacCHBa JIJAHHBIX O COCTOSTHMHM 00BEKTa U MHTEpIpe-
Talus 3TOr0 MAcCHBa JAHHBIX HA OCHOBE OIPEEICHHOT0 aJITOPUTMa Paclio3HaBaHUs 00pazoB.

B ananmuzaropax FRAX B kadecTBe MCTOYHHMKA 30HIAUPYIOIIUX CUTHAJIOB MCIIOJIB3YETCS Te-
HEpaTOp CHUHYCOMJIAJILHOTO HAIPsHKEHHS M3MEHstomIeicst yacToThl. JIByxkanansubiii ALIIT mpubGopos
3amiChIBACT JiBa CHrHana: 1-if KaHal — nojJjaBaeMoe OT reHepaTopa Ha BXOJ 00beKTa u3MepeHwuii (Ha-
npumep, 0OMOTKH TpaHcopMmaropa) HarpsHKCHUE, TUIABHO M3MEHSFOIICECs 110 YacTOTe B IIMPOKOM
JMara3oHe — OT HECKOJIbKUX TepIl 0 HECKOJBKHUX Merarepil; 2-0i KaHall — 3aIiChIBACT PEAKIHIO
00BbeKTa U3MEPEHUI Ha IPUIIOKEHHOE BO3/ICHCTBUE.

Jlanee, aHaMM3aTOpPOM PACCUUTHIBAETCA MepeaaToyHas (PyHKIMS KaK OTHOIIEHHE CHEKTPOB
BXOJIHOTO U BBIXOJHOIO CUrHajioB. CTeNeHb OTINYUS NepeaTOuHbIX (YHKINN, paCCUUTAHHBIX 70 U
1ocJie Bo3JeMcTBUS Ha 00BEKT U3MEPEHUH, IPOU3BOAUTCS C IOMOIIbIO PAaCCUUTHIBAEMbIX KO3(hduiu-
€HTOB NIApHOI KOPPEJALMH, CTAaHJAPTHBIX OTKJIOHEHUH, aHATH3a PE30HAHCHBIX YacTOT.

3HaueHUs] aMIUIMTYIbl U (a3bl Uig 000UX KaHAJIOB MOTYT ObITh OTOOpaXeHbI Ha rpaduke U
IKCIIOPTHPOBAHbI KaK aMIUIMTyna, (a3za, umrenanc (MOJHOE COMPOTUBIICHHE), aJIMHUTTAHC (IOJHAs
MPOBOJMMOCTB) | T. 1. DYHKIUS CO3AaHMs MOJIb30BATEIbCKUX MOJIENICH, BCTPOCHHAS B aHAJIU3ATOPHI,
MO3BOJIET BBIYMUCIUTH MPAKTUYECKH JIF000I mapameTp, OCHOBBIBAsICh HA M3MEPEHHBIX U COXpPaHEH-
HBIX JIaHHBIX.

Tak kak TpaHcpOpMaTop COCTOUT U3 IETMOYEK EMKOCTEH, MHIYKTUBHOCTEH U COMPOTHBIIC-
HUHN U MPEJICTaBIIET COOON CIIOKHYIO KOMIUIEKCHYIO AJIEKTPUYECKYIO CXEMY, UMEIOLIYIO0 CBOIO YHU-
KaJIbHYIO KPUBYIO OTKJIMKA IpPH IOJaye CUrHaja MEePeMEHHOM 4acTOThl, TO Jla)Ke HE3HAUUTEIbHbIE
JIOKAIbHBIC U3MCHEHHS TIOJIOKEHHUS IEMEHTOB OOMOTKM TpaHcpopmaropa (BUTKOB, KaTYIICK, OTBO-
JIOB) TIPHBOJAT K PE3KOMY M3MEHEHUIO COOTBETCTBYIOLIMX €MKOCTEH W MHIYKTUBHOCTEH U, COOTBET-
CTBEHHO, K U3BMEHEHHIO COOCTBEHHBIX YaCTOT KoyieOaHUU 0OMOTKH. Pa3Hbie BUIbI Aedopmaliuii mpu-
BOJST K U3MEHEHUSIM B Pa3HbIX JMala3oHax CIEKTpa 4acToT, YTO OTOOpakaeTcs Ha MOCTPOEHHBIX
rpadukax. Takum 00pazom, perucrpanus 4aCTOTHBIX TAPaMETPOB 0OMOTOK CHJIOBBIX TpaHCpopmaro-
poB 1o Meroay SFRA 103BOJISIET BBISBIIATH BOSHUKAIOIIHME B IPOIECCe PA0OTHl MCKAKEHHUS T€OMET-
puueckoit popmbl 0OMoTOK. Takoil omacHelid edeKT, NPUBOIAIINNA K JepOopMalMi H30JSIHOHHBIX
MIPOMEXYTKOB B OOMOTKE, BO3HUKAET B CHUJIOBBIX TpaHC(hopMaTopax IMpHU HAIUYUM JIBYX, B3aUMHO
CBSI3aHHBIX YCJIOBUI - IpU OCIa0JIeHUN YCUIIUS MPECCOBKU OOMOTOK, U B PE3yJIbTaTe MPOTEKAHUS MO
0o0MOTKaM TpaHcpopMaTopa CKBO3HBIX TOKOB KOPOTKOT'O 3aMbIKaHHSI, UMEIOLIUX OOJIbIINE 3HAUECHUSI.

OCHOBHBIC Y3JIbl AHAJIM3ATOPOB. T'CHEPATOP H3MEHSIONICCS 4YacTOThl (CBHUI-TCHEPATOD),
ALII, Mukponpouieccop, UCTOUHUK MMUTAHHUSL.

Ananuzatopbl GYHKIIMOHUPYIOT O] YIPaBJICHHEM MporpamMmmuoro obecneuenust FRAX for
Windows, ycranaBnrBaeMoro Ha BHeIHH niepcoHanbHblil kommbiotep (1K) ¢ onepanmonHoit cuc-
temoit Windows (2000, XP, Vista, 7), iu60 Bctpoernoro B mpudop (Moaens FRAX 150). [lnst csizu
¢ TIK B mpubopax ucnonszyercs uarepderic USB u Bluetooth (tonbko mist mogenn FRAX 101).



JIuct Ne 2
BCETO JINCTOB 5

Amnanu3zatopsl BelTyckatoTcsi B Tpex Moaupukammsax: FRAX 99, FRAX 101 u FRAX 150,
OTIHYAIOIUXCS (DYHKIMOHAIBHBIMA BO3MOYKHOCTSIMH, TIOTPEITHOCTSIMH HM3MEPEHUH, CEPBHCHBIMU
bynkuusmu u kKoHCTpyKIuein. Moaens FRAX 150 umeer BcrpoeHHble KommbioTep, KK-aucrureit n

KJIaBHATYDY.
KoHcTpykTHBHO npuOOpBI pa3MelIeHbl B 3aKPhITHIX METAJUIMYECKUX KOPITycax U3 aliOMH-

Hud. [Iutanne AHAJIM3aTOPOB — OT CCTHU MEPEMCHHOI'O TOKA.

IIporpammHoe oGecrieuenne

Anamuzaropa FRAX umeroT BcTpoeHHOE U BHelHee mporpammHoe obecrieuenue (I10). Mx
XapaKTEPUCTHKHU MPUBEICHBI B Tabmuie 1.



JIuct Ne 3

BCETO JINCTOB 5

Berpoennoe T1O (MukpornporpamMma) — BHYTPEHHSSI MpOrpaMMa MHKPOIPOIIECcopa Jist
obecrieueHrss HOPMaJIbHOTO (DYHKIIMOHUPOBaHUS Mpubopa, ynpasiieHus uHrepdeiicamu u 1.1. OHO
peaIn30BaHO aIlllapaTHO U SIBJSIETCS METPOJIOTMYECKU 3HAUUMbIM. XapaKTEepUCTUKU PUOOPOB HOP-
MUpoBaHbl ¢ ydyeToM BiusiHus 110. MukponporpaMmma 3aHOCUTCSI B IPOrPaMMUPYEMOE ITOCTOSIHHOE
3armomuHaromiee ycrpoiicto (IIT13Y) npubopoB mpeanpusTHEM-HU3TOTOBUTEIIEM U HE MOXKET OBITH

MN3MCHCHA I10JIb30BATCIICEM.

Buemnee 10 (FRAX for Windows) mpezacrasisier co0oi mporpammy, MO3BOJISFOIILYTO
YHOPpaBJIATE MPOUECCCOM U3MEPCHUSA, COXPAHATh YCTAHOBKH M IMApaMETPhI I/I3MepeHI/II\/’I I pa3JIMIHBIX
BUJIOB YCTPOMCTB; MPOBOJUTH OBICTPYIO OLIEHKY U CPAaBHEHHUS PE3y/IbTaTOB U3MEPEHMI; pacnedarhl-
BaTh OTYETHI;, COXPAHSITH PE3YyNIbTAThl U3MEPEHUN Ha KECTKOM JHCKe KoMmIiblorepa. Buemnee 110 ne

SABJISICTCA METPOJIOTHYCCKH 3HAYNMbIM.

Tabuuia 1 — XapakTeprcTUKH nporpaMmHoro odecredenus (I10)

Tun npubopa | Hammeno- | Unentudukanuon- | Homep Bepcun | Lludposoii naentuduka- | AJNTOPUTM BBI-
Banue [10 | Hoe HaumeHoBanue | (MneHTuduka- | Top 1O (KOHTpONBHASL | YMCIICHUS HUPPO:
o LIUOHHBIA HO- CyMMa HCIIOJIHAEMOr0 BOTO UICHTH(H-
mep) I10 KOJIa) katopa [10
FRAX-99 BuyTrpen- | Mukponporpamma B05 - -
Hee
Buemnee FRAX for 2.3.1998 BA852712BE8251ECC4 md5
Windows B6C8BOFOBE4741
FRAX-101 BuyTrpen- | Mukponporpamma B05 - -
Hee
Buemnee FRAX for 2.3.1998 BA852712BE8251ECC4 md5
Windows B6C8BOFOBE4741
FRAX-150 BuyTrpen- | Mukponporpamma B05 - -
Hee
Buemnee FRAX for 2.3.1998 BA852712BE8251ECC4 md5
Windows B6C8BOFOBE4741

YPOBEHB 3aIIUTHI POTPAMMHOTO 00€CIIEYCHHSI OT HEMPeTHAMEPEHHBIX U TIPeTHAMEPESHHBIX
nsMenenuii — «C» B coorBercteuu ¢ MU 3286-2010.

MeTtpoJiornueckne U TeXHH4eCKHe XapaKTepPUCTUKHU
Tabnuma 2 — MeTposiorndeckre u TEXHUIECKHE XapakTepucTuku n3mepureneir FRAX

XapakTepucTuka [Tapamerp
FRAX99 | FRAX101 | FRAX 150
JlnanazoH paboyux 4acTOT reHepaTopa Ot 0,1 'y o 25 MI'1y
BrixonHoe HanpsbkeHue reseparopa, B 10 Ot 0,1 o 12
JInHaMU4ecKui rana3oH U3MEpeHus ociao- Ot 0 mo — 115 Ot 0 mo — 130
JIeHus curHana, 1b
[Ipenensl nomyckaeMon MOrpeIHOCTH U3Me- +0,5

penus ocnabneHus curHana, nb

(B muamazone g0 — 100 nb
u auana3one yactot ot 10 ' qo 10 M)

ConpoTuBJI€HHE U3MEPUTENIBLHOTO TpakTa, OM 50

Hanpspokenue cetu nutanus, B ot 170 no 264 ot 170 no 264; | ot 90 no 264
BCTp. OaTapes

YacroTa HanpspKeHust ceTu nuranus, ['i ot 47 o 63

["abGapuTHBIC pa3Mepbl, MM, (UTH- 260x159x52 305x194x360

HaXITUPUHAXBBICOTA)

Macca, kr 1,4 6

PaGouue ycnoBusi npuMeHeHUs:

- TeMIIepaTypa OKpyKalomero Bo3ayxa, °C ot —20 10 + 50

- OTHOCHUTCJIbHAA BJIAXKHOCTH BO31yXa, %

110 90 0e3 KoHIEeHC A




3HaK yTBep:KIeHUs TUIIA
3HaK yTBEP>KJIEHUS THIIAa HAHOCUTCS METOJIOM TpadapeTHO! MeyaTy Ha JIHUILEBYIO MTaHeNb MpH-
60poB 1 TUNOrpadcKuM criocoOOM Ha TUTYJIbHBIE JTUCThI PYKOBOJICTB I10 3KCILTyaTaI[1H.

KoMmiekTHOCTB cpecTBa N3MepeHuid
Tabuuia 3 — KoMmiekTHOCTh (OCHOBHOW KOMIUIEKT IMOCTABKH)

JIuct Ne 4
BCETO JINCTOB 5

Ne HanmenoBanue KommuecTtso [Ipumeuanue
n/n FRAX 99| FRAX 101 | FRAX 150
1 [M3mepurenr FRAX 1 1 1
2 | ApanTtep NMUTaHUS OT CETH MEPEMEH- 1 1 -
HOT'O TOKa
3 |Kabens n3mMepuTeIIbHbII 1 1 1 OcHOBHOM
4 | KabGenpb 3a3eMIICHHS 1 1 1 Jlmnaa S™m
5 |Kabenb nuranus - - 1
6 |Bluetooth-amanTep - 1 -
7 | CyMKa JUIsi TPaHCHOPTUPOBKH 1 1 1
8 |Cymka mns xaberneit - - 1
9 |USB-ka6enn 1 1 -
10 |CD-muck c I10 FRAX for Windows 1 1 1
11 |KaGenp 3a3emueHust 4 4 4 Jlyimaa 3 M
12 |3akuMBbI IS TIOIKITFOUCHHS 2 4 4
13 |KaGenp 3a3eMiieHUS C 3a)KHMaMH - 2 2 Jimaa 0,3 M
14 |KaGens as renepartopa - - 1 Jlyimaa 9 M
15 |KaGenp n3MepuTenbHbII - - 1 Jymaa 9 M
16 |KaGenp uis reneparopa 1 1 1 Jlimaa 18 m
17 |KaGenp n3MepuTEIbHBIN 1 1 1 Jymaa 18 m
18 |PyKoBOZICTBO IO 3KCILTyaTaIllul 1 1 1
19 |Meronnka HOBEPKH 1 1 1
Ta6uuia 4 — KommiekTHOCTh (OMIMOHAIbHAS TOCTABKA)
Ne HanmenoBanue KommuecTtso [Ipumeuanue
n/n FRAX 99| FRAX 101 | FRAX 150
1 |Barapes nutanus - 1 - 4,8 Ay
2 | Apanrtep NMUTaHUS OT CETH MEPEMEH- 1 1 -
HOT'O TOKa
3 |Kabens 3a3emMiieHUs ¢ 3a)KUMaMH - 4 - Jlyimaa 3 M
4 | Kabenb [1s TeHEpaTopa 1 1 - Jimaa 9 M
5 |Kabenw mist renepaTopa 1 1 - Jimaa 18 m
6 |Kabens n3mMepuTeIIbHBII 1 1 - Jlyimaa 9 M
7 | Kabenp usmeputenbHbIN 1 1 - Jimaa 18 m
8  |3axuMBbl UIs TIOIKITFOUEHUS - 0 3aKazy -
IMoBepka

ocymectBisiercss o pokymenty MIT 48035-11 «Ananu3atopsl 4acTOTHBIX Xapakrtepuctuk FRAX.
Meroauka noBepkm», yreepxkaeaHomy ['TIU CU OI'YIT «BHUNUMC» B urone 2011 r.

CpencrBa moBepku: mpuboOp aas moBepku arreHroaropoB J[1-13A (abGcosroTHas MOTPEIIHOCTH OT
+ 0,004 no + 0,022 nb).

Caenienusi 0 MeToMKax (MeT01axX) U3MepeHHUi
CaenieHnst 0 MeToMKax (METoax) M3MEPEHHI MPUBECHBI B PYKOBOJICTBAX M0 AKCIUTyaTallUH.




JIuct Ne 5
BCETO JINCTOB 5

HopMaTuBHBIE U TeXHHYECKHE JOKYMEHTHI, YCTAHABIMBAKOIIME TPeOOBAHUS K aHAJIM3aTOPaM
YacTOTHBIX XapakTepucTuk FRAX

1. TOCT 22261-94  CpexncTBa U3MEpPEHHI DIIEKTPUISCKUX U MarHUTHBIX BenMunH. O0mue
TEXHUYECKUE YCIIOBHSI.

2.TOCT 14014-91 IlpubGopsl U mpeoOpazoBaTeTN M3MEPHUTEIbHBIE NU(POBBIE HAMpPsIKe-
HUS, TOKA, COMPOTUBICHUs. O0IIMe TEXHUYECKHe TPEOOBAHUS M METO b UCTIBITAHHUIA».

3. Texuunueckas mokymenraius pupmer «Megger Sweden AB», IlIsenus.

Pexomenganum mo o6;actAM npuMeHeHusi B cepe rocy1apcTBEHHOI0 peryJuMpoBaHus odec-
nevyeHHs eIMHCTBA U3MePeHui

- «BBITIOJIHEHUHU PAOOT MO oOecreueHn o O€30MacHBIX YCIOBUI M OXpaHbI TPY/Ia»,

- «BBIMIOJHEHUH PAOOT MO OIIEHKE COOTBETCTBHS MPOMBIIUIEHHON MPOIYKIMH U MPOLYKIUU
JPYTUX BHUJIOB, a TaK)XK€ MHBIX 0OBEKTOB YCTAaHOBJIEHHBIM 3aKOHOJATeNbCTBOM Poccuiickoit denepa-
UK 00s13aTETBHBIM TPEOOBAHUSM.

H3roroBuTten
dupma «Megger Sweden AB», [lIserus.
Anpec: Eldarvagen 4, Box 2970, SE-187 29 TABY, Sweden.
Ten.: +46 8 510 195 00dakc: +46 8 510 195 95
Web-caiir: http://www.megger.com

3asBuUTEL
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Anpec: 127247, r. Mocksa, ImutpoBckoe mocce, a. 100, ctp. 3, opuc 312.
Ten.: (495) 775-75-25 dakc: (495) 616-66-14
Web-caiir: http://www.pergam.ru

HcnbiTareJbHbIA HEHTP
l'ocynapcTBeHHBINM LIEHTP MCHBITAHWNM cpeAcTB usMepeHud denepanbHoe rocygapCTBEHHOE
YHUTapHOE NpeanpusTue «BcepocCuicKUil Hay4HO-MCCIIEI0BATEIbCKUM HHCTUTYT METPOJIO-
rudeckoit ciryx0opr» (U CU OT'VIT «BHUUMC»).
KOpuamueckuii agpec: 119361, r. Mocksa, yin. O3epHas, 1. 46.
Ten. 8 (495) 437 55 77; dakc 8 (495) 437 56 66; E-mail: office@vniims.ru.
Howmep arrecrara akkpeauranuu 30004-08 ot 27.06.2008 .
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