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1 Onucanune npudopa

1.1 Onwucanue

OmauM w3 HamOojee BAXKHBIX IMAPAMETPOB, OMPEICSIIIONINX KadeCTBO
3JIEKTPOCHAOKEHUS TOTpeOHTENeH, IBISIETCS TOAEPKUBAEMBIA IHEPTOCUCTEMOM
YpPOBEHb HAMNPSDKEHUS! B TOW WM WHOM TOYKE 3JIEKTPUUYECKOM CeTU. YPOBEHb
HaIPSHKEHUS 00€CTICUNBACTCS C IIOMOIIBIO PETYIUPOBOYHBIX YCTPOHUCTB CHIIOBBIX
TpaHchopMaTopoB. Bce mepekmodaromuecss yCTPOWCTBA SIBIISIOTCS COCTaBHOU
YacThI0 CHJIOBOTO TpaHC(OpMaTopa, MO3TOMY KadeCTBO W HAAEKHOCTH PaOOTHI
S9TOW CHCTEMBI BO MHOTOM ONpENeNseT HaAKHOCTh pPabOTHI  BCETo
TpaHchopMaTopa.

YHuBepcaabHBIA TPHOOP KOHTPOJIS COCTOSIHHS KOHTAKTOB M COCAMHCHHN B
PITH BBICOKOBOJNBTHBEIX MACISHBIX TpaHc(hopMmaropoB «['aHumen-2» (mamee mo
TEKCTy — mpubop), SABIACTCS aIapaTHO-MIPOTPAMMHBIM  KOMILIEKCOM U
MpeIHa3HauYeH Ui UCIBITaHMs], IPOBEPKU M KOHTPOJSL KayecTBa M HAJECKHOCTH
YCTPOWCTB perynupoBanus moa Harpys3koil (PITH) BbICOKOBOJIBTHBIX CHIIOBBIX
Tparc(hopMaTopoB.

1.2 Oxkemayaranus

[Tpubop MOXKET SKCILTyaTUpOBaThCsi B aTMoc(epe 0e3 arpecCHUBHBIX Cpel
OpH TeMIepaType Ookpyxkaromiero Bosayxa ot muayc 20°C mo mmoc 40°C u
OTHOCHTEJIBHOHN BJIAXKHOCTH Bo3yxa 10 98% Oe3 KoHAeH cal|K Biary.

1.3 OcHOBHBIE TEXHHYECKHE JaHHbIE

CHATHe ocJIOrpaMMbl KoHTakTopa PITH

YacroTta perucrparyu: 1000I'x

Bpewms perucrpanun: 5, 10, 15, 20 mun

CuHXpoHHM3aLus: HET
CusaTue kpyrosoii nuarpammsl PITH

MakcuMallbHOE BpeMs peTUCTPAIIHH ; 30 muH

CuHXpoHH3aIUs: ot npudopa

ot PITH

H3MepeHne MOIHOCTH JIEKTPOABUIATE s

Jlnarason: | (200-10000)Bt
HN3mepenue BuOpanuu

Bubpoyckopenue: (0,3—100)m/c?

BubpockopocTh: (0,3—100)mm/c

BubpornepemeneHne: (5,0—500)mrm

YacTOTHBIH JHAIa30H: (3-5000)T'x

Ywuciio THHAN B CIIEKTpE: 400, 800, 1600, 3200
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| OKHO XEMMHHIa

I/I3MepeHue AKYCTHYECKHUX YaCTUYHBIX pa3psijioB

YacroTta perucrparivm:
MeTo MOCTpOSHHS CUTHANA!
Urcio 0TCYETOB B CHTHAJIE:

30"y
orudaroras
30000

I/I3Mepe1me CONPOTHUBJICHUS 110 YE€THIPEX l'lpOBO)IHOﬁ CXeMeE

JlnamasoH: | (0,001 — 15)Om
JHeproHe3apucumas namsthb (Flash)

Pacnpenenenue: Junamuueckoe

OO6mmit 066eM/O0NacTh TaHHBIX: 64 M6/ 63 M6

IIpeacraBieHne JaHHBIX

Jucnneii:

KKMU ¢ monceerkoit
320x240 touex

HOpTBI AJISl CBSI3H ¢ KOMIIBIOTEPOM

RS232, USB 1.1

AKyCTUYCCKUEC YaCTUYHBIC

Boixoa HA HAYIIHUKH paspsibl,
BUOpOYCKOpEHHUE
Bpemsi padoTsl npudopa
Bpewmst paboTsr: 124
Bpewmst 3apsiiku: 144
Pusnyeckne J1aHHbIE
l'abaputHsie pa3mepsl, He Ooree: (410x340x250)mMm
Macca npubopa, He Ooee: 10kr

14

BHewmHuil BUA 1 Opra’bl ynpapjieHus IpuoopoM

[Ipubop 3aKi0OYeH B aIOMUHUEBBIA KOPIYC U MOMEIIEH B IIACTHKOBBIN
YeMOJlaH, UMEET JKUIAKOKpUCTaIMueckuil 3xpan 320X240 Todyek M IUICHOYHYIO

3aIIUIICHHYI0 KJIaBHATYpy (CM. pHC.).
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1.5 Pa3pémpbl 151 NOAKJII0OYEHHUsI BHELIHUX YCTPOHCTB
Bce pazbEéMbl U1 TOAKITIOYEHHUS JATYMKOB U JPYTUX BHEITHUX COCTUHEHUH
pa30uThI Ha OJOKH U PacIoIOKEHBI Ha JIMIEBOH MTaHenu npudopa (cM. puc.).




4226-029-12025123-05 P2
Onwucanue 6JI0KOB pa3bEMOB:

Pa3zpéM g nmoaKiroueHus BHelmHero nuradusa 2208,
| cMeHHBII npenoxpaHuTeNb 1A, BBIKIIOYATENb U UHIUKATOP
~ 220 B 3apsIKH IPUOopa.

Buumanue! OT BHENIHETO0 MUTAHUS MPUOOP TOIHKO
sapsicaemcs, €cly ke Bbl XOTUTE POU3BECTH H3MEPEHUS,
3apagka TO HEOOXOJMMO YTOOBI MPUOOP MPEABAPUTEIHHO TPOCTOSIT

© Ha 3apsike XoTs Obl 2 yaca.

Pazbémbl AJId CBA3U C KOMIIBIOTECPOM U pa3’BéM JJIsL
NOAKIHOYCHHUA HAYIIITHHUKOB.

biiok wu3MepeHus MONIHOCTH JBUrarens. Pa3bEMbl
Tok thaae JUISL TOAKJTIOYEHUS] HANPSKEHUS. ¥ TOKOBBIX KJIEHIEH.

e ———
CrHxpoHMIaLmen |

FH or npnbopa

biox cuHxpoHuzanuu. BbpIXxoa CHHXpOHHU3AIUU OT
mpubopa — cyxoi koHtakT pene, 230B, 5A. Bxon
cunxponuzaiuu ot PITH — 110-240B.




—
"~
I: 173
L

151
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Pasbembl I moakiroueHus KaOeled ISt CHATHSA
OCHMJUIOTPAMMBI KOHTaKTOpa H KPYTrOBOW JHarpaMMBL.

CymecTtByer BapuaHT, € OJHMM  pa3beMoOM IS
MOJKIIOUCHHsT  Kabejled  KpyroBol  auarpaMMbel U
OCLMJUIOTPaMMBI KOHTAKTOPA.

Pa3péMBl 11 MOAKIIOYEHHMS ~ OMMeETpa IO

‘-ICTI:IpeXHpOBO,Z[HOﬁ CXEME.

Pa3bEMbl 1JIs1 MOKITIOUEHHS 1aTYHKOB (CBEPXY BHHU3)
BHOpAITH, YACTUIHBIX Pa3psI0B M OTMETUYHKA BaJa.

Opranbl ynpasjeHusi 1puoéopom

VYmupasnenune (pyHKOuAMH Tpudopa
OCYILECTBJISIETCS. NPU ITOMOILU KJIABUATYPBHI.
B Hell UMEIOTCA KIABUIIM YNPABICHUS

| F1 | F2 [ F3 | Fa |

nmepeMenieHneM Kypcopa “A”V, “V7 “<4”

B& G2 a

“p” BBox - “Ent”, ormena - "Esc”, u 4
¢yHKIIMOHANBHBIX — kmaBum  “F17-“F47,
3HAYEHHE KOTOPBIX CBSI3aHO C JKPaHHBIM
MEHIO0, HapUCOBaHHBIM BHH3Y JKpaHa. Takke
€CTh  KJIABHINM  BKIIOYCHHSA-BBIKIIOUEHUS
mprOopa M MOACBETKH dKpaHa (CM. puc.).
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1.5.2 IlpuHAJEKHOCTH AJS MOAKIIOYEHHS BHEIIHAX YCTPOHCTB

TokoBbIe KIIEIIN

Kabens mrst cHAaTHS
OCIIMJUIOTPaMMbI KOHTaKTOpa

KaGenp ans cHATHA KpyroBOH
JMarpamMmbl

1.5.3 Hurepdeiic nojab3oBaTes

Cucrema  ynpaBieHHss OpuOOpoM  oOecleYMBacT  MaKCHMAIbHYIO
“mpo3padyHOCTh” M JIOTHYHOCTH €ro (yHKUHOHUpoBaHUS. [Ipn BO3HUKHOBEHHM
OKMOOYHBIX CUTYalui MpelyCMOTPEH BBIBOJ COOTBETCTBYIOIINX COOOMIEHUH 00
omnOKax WM MpeaynpexiaeHuid. Kputuueckue peskuMbl, Takue, KaK CTUpaHHe
BCeX [JAHHBIX WJIM CTHpPaHHE OTAEIBHOTO 3aMepa W3 MaMsITH [pudopa
MpeayCMaTpPUBAIOT TOATBEPKACHHE JOTOTHUTEIbHBIX 3aIPOCOB.

154 CooOueHust 00 ommoxax

[Ipn BOZHUKHOBEHUH KaKUX-THOO HECOOTBETCTBUN BBEJICHHBIX JAHHBIX WIIN
IpYTHX JIeHCTBHH, HE COOTBETCTBYIOUINX BHYTPEHHEH JIOTMKE Npubopa, Ha
9KpaHe BBIBOJUTCS COOOIIEeHHE 00 OMMOKe M 3aliCh COOTBETCTBYIOMINX JTAHHBIX
WJIM BBITIOJTHEHNE COOTBETCTBYIOMIEH (DYyHKIMH MPEKpaIaeTcs.

st ctupanus coobmennst 00 ommbKe TOCTaTOYHO HaXaTh KHOMKY “‘Ent”
i “ESC” Ha knaBuarype npudopa.

i =

BHuraHue

-

Ounbkxa npu coxpaHeHuu 3anepat

=
i
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1.5.5 [IloaTBep:kaeHue 3aIPOCOB

[Ipu BBI30BE HEKOTOPHIX (DYHKIMH, KOTOpHIC MPHUBOAAT K HEOOPaTHMBIM
HW3MEHECHUSIM B TaMATH Tpubopa, Hampumep, Tepel yHaleHHEeM JIaHHBIX,
MIPOM3BOJUTCS IOTIOJTHUTEIBHBIN 3aIPOC Ha BBI30B 3TOH (YHKIIWH.

Ecnu Bel yBepeHbI B COBEpIIAEMBIX JICHCTBHUAX, HEOOXOUMO MOATBEPAUTH
COOTBETCTBYIOIINH 3ampoc, BbIOpaB MyHKT MeHIo “‘Jla” n HaxxaB kHONKy “Enter”.
Bri6op nynkra menro “HeT” unn Haxkatne KHONKH “ESC” OTMeHsIeT ucronHeHne

(hyHKIUH.
i =
| BHunanue )

YoganuTe BCE OaHHHE W3 nanATH npubopa?

i -

Buumanme!!! JlomonHUTENBHBIE 3aMIPOCH IS TIOATBEPXKICHUS NEHCTBUN
TI0JTH30BATEIIS BBIBOJSITCS TIEPE TeM, KaK MPOUCXOIUT HEOOpaTUMOe M3MCHCHUE
(cTHpaHMe WM TIEpe3anych) JaHHBIX TaMATH Mprbopa. BoccTaHOBUTH M3MEHEHMS
BITOCJIEACTBAHY HEBO3MOKHO.

15.6 BBoa nM(pPOBBIX U CTPOKOBBIX IAPAMETPOB
JInst BBOJAa 1M(APOBBIX M CTPOKOBBHIX IapaMeTpPOB
HEOOXOIUMO TTOJIBECTH KYPCOp K U3MEHSIEMOMY MapameTpy
@ 0.050 ;uaxars kHOnKy “Ent” (cMm. puc.).
@ 00 . A50 [Tpubop mnepeiizer B pexuMm BBOJAA HH(MOPMAIHU.
= Tekymas mo3uuysi BBOJA CHMBOJA IIOKa3bIBaeTCs C
HOMOIIIBIO OgUepKuBanus “_” (cM. puc.).

C noMomip0 KHOIOK “<d”, “P” MOXHO M3MEHHUTH ITO3UIINIO U C IIOMOIILIO
KkHOMOK “A”, “V” ycTaHOBUTH Hy)XHbIe JJaHHbIE. JlJI1 BBIXOJa U3 peKUMa BBOJA
nH(pOpMaIMHN C COXpAaHEHHEM JAHHBIX HE0OXOIMMO HaxkaTh KHomky “Ent”, 6e3
coxpanenus — “Esc”.

1.5.7 BBoI NMKJIHYECKH H3MEHSEMBIX MMAPAMETPOB
Jns BBOJA IMKIUYECKH H3MEHSEMbBIX IMapaMeTpoB

@ HEOOXOJMMO IIOABECTH KypCcop K IapaMeTpy, KOTOPBIi
@ coOnpaeTech M3MEHUTH, W C IOMOIIBIO KHOTOK “ <™, “p”
BHIOpaTh 3HaYeHHE mapamerpa (CM. puc.).

10
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2 Pabora ¢ npuGopom

2.1 BriwoyeHue npudopa

Ilpu BrJIIOYEHUHM Ha dKpaHe mpubopa mosBisieTcss okHO (cM. puc). OHO
SIBIISIETCS] BUSUTHOW KapTOYKoW mpubopa.

vy "BuGpo-lleHTpR"
u wuw . vibrocenter . ru

TaHumea

17:45:03
04 .05 .05
U=100% Mem= 99%

vl.ag

B nanHOM oxHe wu300paxkeHa WHpOpManUs O (QHUPME-U3TOTOBHUTENE,
3aBOJICKOM HOMepe Npubopa, BEpCUH MPOrPaMMHOT0 00ECTICUeHHMS, TEKYILEM JaTe
U BpEMEHH, MPOLEHT 3apsiaku akkymyisitopa (U=100%), mpoueHT cBOOOIHOTO
Mecra B mamstu npudopa (Mem=99%).

2.2  PexxuMbl padoTbl

310 MepBoe MeHIo mpubopa, B KoTopoe Bbl momagaere mocie BKIIOYEHHS
mpubopa (cM. puc).

m 200% 11:15:14 07.10.08]

PexHurn padoTH
—
Dt aiEl=
i OFF =
g & 0 8 ] =
) 01.01.00
[[:TaHJJ;aPTHHE U3HEPEHUA ]

B BepxHeii gacTu dKpaHa 0TOOPaKAIOTCSI OCTATOYHBIN 3aps] aKKyMyJIITOpa
¥ TEKYIIHe JaTa U BpeMs, yCTaHOBJICHHBIE B IIPHUOOPE.
B cpeaneit yactu sKkpaHa pacmoyIOXKEHbI OT OJHOTO JO YEThIPEX
ZX rpadguyeckux MeH0. VX MOXHO BBIOpaTh C TOMOIIBIO Kypcopa
(kuomky “ <™, “P>”) WK ¢ MOMOIIBI0 QYHKIIMOHATBHBIX KiaBum “F17-
“F4”. TekyIee MeHr0 0603HaYaeTCs CTPEIKOM (CM. puc.).

11
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B HmxHel yacTu 3KpaHa HAXOIUTCS Ha3BaHHUE TEKYIIETO MEHIO.

Jlis mepexojga B TeKyllee, BBIOpaHHOE C TOMOIIBIO Kypcopa, MEHIO
HeoOxonumo HaxkaTh kHomky “Ent”. Ecnm ke BbIOMpaTh MEHIO C IOMOLIBIO
(byHKIIMOHANBHBIX KJIABHIII, TO TIEPEXOJ TPOUCKXOAUT aBTOMATUYECKH.

Jlg BBEIXO/a B TIpeABIAYIIee MEHIO HEOOX0IMMO Ha)XaTh KHOTKY “ESC”.

B nepBom MeHro Brl MokeTe BEIOpATh YeTHIpE OCHOBHBIX PEKUMa PAOOTHI C
mpudopoMm:
o “Cmanoapmmuule usmepenuss” — U3MEpPEHUE OCIIIJIOTPAMMBI KOHTAKTOPA,
KpyroBoii auarpammel u Metoa “DRM” (Dynamic Resistance Measurement);

100= 10:31:33 08.01.09

HN3rmMepeHHUd

o

=]
R
™y

o

)
)
)

A

[DEI.I,HJ’IIIBI'PENHEI KOHTAKTGpPa ]

o “Jlononnumenvhvle napamempul’’- U3MEPEHUE BUOPAINH, aKyCTHICCKUI
YaCTUYHBIX Pa3PAIA0B M PEKUM MHIUIMOMMETPA,

100= 10:29:34 08.01.09%9

5

NanmnepeHHs

o)

o

L8 N

[ﬂHaﬂuaaTnp BubpocurHance

12
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o “Vemanosku npubopa”- ycTaHOBKA MapaMeTpoB Npubopa;

mm100% 16:17:43 07.05.05
YoTaHOBKH
—
=
OFF I
I
01.01.00
[ﬁapauempm npubopa ]
e “Apxus Oamnvix” — paboTa C apXWBOM JAHHBIX MPHOOpa, TPOCMOTP H

yJajieHue paHee CAeJIaHHbIX U3MEPEHUH.
CnuMCcoK sSaMepobB

TaHumeq

tnd TpancpopraTop 1

[I-Ic:npaBu ThI Yganuth j

Jnst OBICTpOro HOCTyma K MEHIO MOXHO HCIIOJIB30BaTh (PYHKIHOHAIbHEIE
knaumn “F1” — “FA” Ha xmaBuatype npubopa.

13
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2.3 H3mepeHue oCHWIIOTPAMMBI KOHTAKTOPA

2.3.1 YcraHoBKa mapaMeTpoOB PerHCTPALUH OCHHJIIOTPAMMBI

IIpu BBIOOpe myHKTa MeHIO “OcrmuiorpaMma KOHTakTopa” CcHadaja
OTKpBHIBA€TCS MEHIO C BBIOOPOM TapaMETPOB PETHCTPALUU OCHUIIIOTPAMMBI
(cm.puc):

e da3a A — BKIIOYCHUE/OTKIIFOUCHUE PETUCTPALIMH JaHHBIX 110 (ase A;

e ®da3a B - BioueHHE/OTKIIIOUEHHE PETUCTPAIIMU JaHHBIX 110 (ase B;

e ®a3a C — BrIoYeHNE/OTKITIOUEHNE PETUCTPAINN JaHHbIX 110 (ase C.

e Bpems perucrpauum — UIHTETHHOCTh PETHCTPALNN OCIMIUIOTPAMMEI
KOHTaKTOpa.

e CHHXpPOHH3aIMA — TUN CUHXPOHHU3AIMU, I  PETUCTPALlUU
OCILIMJIIOTPAMMBI TOJIBKO PYYHAS;

e HanpaBieHue - HanpaBiIeHUe MEPEKITIOYCHNST KOHTAKTOPA MPSIMOE WIIH
obOpatHoe;

o Tlepexoa moJio:keHHii — U3 KAKOTO MOJIOKEHUS, B KAKOE MEPEKITI0YASTCS
KOHTaKTOp.

| OcuMnnorpaMMa
Tox gacu 4 Qeamn
Tok Pazn B N
Tok Pazu C [ Beakn ]
Bpena perucrpauuu IREE
CuHxpaHuzauuA

HanpaeneHue npanoe
Mepexcn noaoxeHun 0o > 001

.,

[ npAance Iﬂﬂﬂ > EIEIIJ CoxpaHUTh

8

s 6sicTporo nepexitouenus “Hanpaiaenus” u “Ilepexona monosxeHu™
MpeyCMOTpPEHbI ObICTphIe KHOMKK “F1” u “F2”.

Peructpanust ocrunorpammer npoucxoautr ¢ uyactoroi 10001, Bpems
PETUCTPALIMH OIPEENAETCS TT0TH30BATEIIEM.

g mepexona B MEHIO PErHCTPAllMM CUTHAJIOB HaXMHTE KHONKY “F4” Ha
KJIaBUaType mpudopa.

14
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2.3.2 Cxema sl perucTpanuy OCHULIOTPAaMMbI KOHTAKTOpPa Ha MpuUMepe
PITH PC-4

B mpouecce m3MepeHHs perUCTpUpyeTCsl NMaJeHUE HANpsDKEHUS Ha BCEX
TpPEX CONPOTHUBIECHUSAX. Perucrpanus Npou3BOAUTCA OJHOBPEMEHHO IJIs BCEX
Tpex (a3 KOHTaKTOpA.

e HTHE ] ]

rabann K npuboy

Ha cxewme:

e R1, R2 — BHyTpeHHHE COMPOTHBIICHUSI KOHTAKTOPA,

e R6 — BHemHee conporuBienue (npumepHo 2 Owm), moxdupaeTcs Tak,
4T00bl MaKCHMaJbHBIH TOK (MpHM 3aMKHYThIX KoHTaktax X31, Y31, Z31),
[M0/IaBaeMbIil Ha CxeMy, ObLT He Ooitee 2A.

ConpoTtupiienne R6 B KOMIUIEKT OCTABKU HE BXOJIHUT.
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2.3.3 Perucrpanum ocuuII0rpaMMbl
[locne ycTaHOBKH mapaMeTpoB PETUCTPALUH OCIHIUIOTPAMMBI TOSBIISCTCS
OKHO “perucTpalfy oCHUUIOrpaMMbl” (CM. puUC)

a . 000|
A

Paza A

-8 .000|
a . 000|
A

Paza B

-8 .000|
a . 000|
A

Paza C

-8 .000|
a‘aa a‘ea 5’8688

g Havana peructpannu Hajmo BeIOpaTh MyHKT MeHIo “Ctapt”. [locne gero
IprOOp MEPEXOINT B PEKUM PErHCTPALINH.

Buumanue! Ecmu Brl xoTHTE HOCPOYHO TPEKPATUTH PETHCTPAIUIO, TO
HeoOxoaumo BbIOpaTh myHKT MeHI0 “Ctom”. Torma mnpubop mNpeKpaTHThH
PETHUCTPALIMIO W TOKaKET Ha dKpaHe TO, YTO yCHelN 3aperucTpupoBaTs. Eciu Ber
He BelOepere MeHo “Ctom”, TO mMpuOOp MO MCTEUYEHHH BPEMEHHU PETHUCTPAINH
aBTOMAaTHYECKH IIPEKPATUT PETUCTPALHIO.

CoxpaneHue TaHHBIX

Hnst Toro 4YTOOBI COXPaHUTh 3apETUCTPUPOBAHHBIC IAHHBIE B IMaMSTh
npubopa HeoOxoauMo BbIOpaTh MeHio “Coxpanuth”. Ecim He ObLT BBIOpaH
TpaHcopMmarop sl COXpPaHEHUS MAHHBIX, TO Ha D3KpaHE IMOSIBUTHCA MEHIO
“Bri0op Tpanchopmartopa” (cM. puc).

Butop TpaHcdopmaTOpa

TaHuneg

ted TpaHc@opnaTop 1

[ Ucnpae I Yganute J

3nmech BuI MOMKHBI BRIOPATh TpaHCHOPMATOP, B KOTOPHIH OYIyT COXpaHEHbI
JaHHble perucTpauuu. Ecnm Takoro tpanchopmaropa HET B IPEJIOKCHHOM
CIIMCKE, TO €ro CIEeIYEeT CO3AaTh.

Ilocne BbiOOpa TpaHchopmaropa Ha 3KpaHe NPUOOpa IMOSBISETCS OKHO
“CoxpaneHne 3amepa’, B KOTOpPOM OToOpakaeTcsi pa3Mep JMJaHHBIX JUIs
COXpaHEHUs, pa3Mep CBOOOJHOTO MECTa B MaMATH pudopa.

Juis coxpaHeHUs NaHHBIX BBIOEpUTE MYyHKT MeHI “CoXpaHWTh’ WIH
Ha)XMHTE KHOTIKY “F4”.
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CoxpaHeHHe QaHHHX
3amep 00001
or 14.10.08 B 12:06:31
PasMep gJaHHmx: 35.43 K6
CeofbonqHo namsaru: 655504 K6

hd

CoxpaHUThL

Ilocme coxpaHeHHs MOAHHBIX Ha JKpaHe NpuOOpa IOSABISCTCS OKHO C
pe3yJbTaTOM BBIMOJIHEHHOW paboThl. Eciiu coxpaHeHHe MpOIUIO YCHElHO, TO
MOSIBJIACTCSL HAAMUCH “3aMep YCIENIHo coxpaHeH” (CM. pHUC.), HHa4e TOSBISETCS
coob1enne 00 onmoke.

3aMep ycrneuHo sanucaH

2.4 W3mepeHHe KPYroBoOii THATPAMMBI

241

YcTraHoBKa MapaMeTPOB perucTpalu KPyroBoii JuarpaMmsl

[pu BrIOOpe MyHKTa MeHIO “KpyroBas nmuarpamma ” cHavana OTKPHIBAETCS
MEHIO C BBIOOPOM MapaMeTpOB PErHCTPALMK KPYTOBO# AuarpaMmal (CM. prc):

Kpyroeas guarpamMMa
Tox HeueTHuiR BKA
Tox ueTHuR BKA
HanpaxeHue EKA
Tox BKA
Bubpauua A |
OTHeTyuK BKA |
CuHxpaHu3auua ot PIMH |
HanpaeneHue npaMoe
MNepexon NonoxeHui 000 > 001

¥

nparoe 000 > 001 CoxpaHUThL

Tok HeueTHBII — BKTFOUCHHE/OTKITIOUEHHE PETHCTPAIIHH HEUETHOTO TOKA;
Toxk 4yeTHBII — BKITFOUeHHE/OTKIIFOYEHNE PETUCTPALIMH YETHOTO TOKA,
Hanpsikenne JBUrateasi — BKIIOUEHHE/OTKIIOUEHHE PETHCTPAIIUH

HaNpsDKCHUA IBUTATCIIA,

Toxk nBUTATEIS — BRIOYCHAC/OTKIIIOUEHHE PETUCTPAIIMY TOKA JBUTATEIIS;
Bub6pamusi — wusmepenue BuOpanmu (YCKOPEHHE, CKOPOCTb WIIH

nepeMeriexHune);

OTMeTYHK 000POTOB.

CunxpoHu3amnus — ot npuodopa wim ot PITH;

HanpasJjenne — npsimoe wim 00paTHOE MEPEKITFOYEHUS] KOHTAKTOPA,
Ilepexon moJioMkeHMII KOHTAKTOpa — U3 KaKOTO TOJIOKEHHUS, B KaKoe

NEPEKIOIACTCA KOHTAKTOP.

17
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Peructpamust kpyroBoii aumarpamMmbl mpoucxomuT ¢ dactotod 10000,
MaKcUMalbHOE BpeMsi peructpanuu 30 MuH.

s mepexosia B MEHIO PETMCTpPallii CUTHAJIOB Ha)KMHUTE KHOMKY “F4” Ha
KJIaBHAaType mpuoopa.

24.2 Cxema Ajs perucTpanuu Kpyropoii auarpammbl Ha npumepe PITH
PC-4

>
1
2
1
I
|
|
!
n-4
n
M3BAPATEAL
—~J
kafiens K npuopy

Buumanmne! [lpu peructpanmu KpyroBod IuarpaMMbl 3a3eMIISITH MPUOOD
HENb3sl.
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2.4.3 Perucrpamusi KpyroBoii JuarpaMmmbi
[Tocne yCcTaHOBKM MapaMeTPOB PETHCTPAIMU Ha SKPaHE MOSBISICTCS OKHO
“perucTparus Kpyropoi quarpaMmer” (CM. puc.).

KI
KII
UI
UII
0.1p.0004 Tok HeueTt
—G.ﬁ

0.0 0.000MC 5000
0.1 0004 Tok uer
-0.1

0.0 0.000HMC 5000

CrapTt Bce

s Hayana perucTpauuy Hago BeIOpaTh NyHKT MeHio “Ctapt”. Ilocne yero
npubOp MEepexXonuT B peXuM peructpauuu. Ecian Obiia BEIOpaHa CHHXPOHU3ALMS
oT mpuOopa, TO MPUOOP 3aMBIKACT pelie CHHXPOHU3ALMH U MEPEXOAUT B PEXKHUM
peructpaunu. Ecim Obia BeiOpana cunxponuszaunus ot PITH, To mpubop, npexae
4eM [EPEUTHU B PEKUM PETUCTPALUY, )KIAET CHHXpouMItyabca oT PITH.

Buumanme! Ecnu Bbl XoTHTE HOCPOYHO NPEKPaTHTh PETHCTPALUIO, TO
HeoOxomumo BbIOpate nyHKT MeHo “Crton”. Torma mnpubop mpekpaTuTh
pETUCTPaLIMIO U MOKaKET Ha dKpaHe TO, YTO yCIeN 3aperucTpupoBarh. Eciamu Ber
He BeIOepere MeHIO “Cron”, TO MpHOOP MO MCTEUCHUH BPEMEHU PETHCTPALUH
ABTOMAaTHYECKU IOKAXKET Ha dKpaHe 3aperMCTPUPOBAaHHbIC JaHHBIC U TIEpEHIeT B
PEXUM OKUJAHUS JATbHEUIINX JEUCTBUI N0JIb30BATEIIS.

244 Meton “DRM” paasi mnpoBeleHHs] IHHAMHYECKMX H3MepeHHId
napamerpos PITH.

Meron nuHamudeckoro usmepenus conporusneHuil B PITH, cokpamenHo
«DRM - Ttect» (Dynamic Resistance Measurement - test) paspaboran
MIPUMEHUTENIBHO K  0e3pa300pHOi  JAMarHOCTHKE COCTOSHHUS ~ KOHTaKTHBIX
coequuennii B PIIH. OtnuunrenbHONl OCOOECHHOCTBIO METOHA  SIBIISIETCS
BO3MOXKHOCTH TpoBeneHHs 3Q(QEeKTUBHBIX TUArHOCTHYECKUX PadOT Ge3 BCKPBITHS
6axa PITH.

Onucanue MeToJa MPUBEACHO B paborax crenuanuctoB u3 llBelinapun u
Tommanouu, manpumep B pabore:  «Advanced on-site diagnosis of power
transformer» Paul P. Seitz, Ben Quak, Jur Erbrink, Edward Gulski, Rory Leich.
Pabota npencraBieHa B cCOOpHUKE TPYIOB MEXKITyHapoaHOH KoHpepermn CMD-
2008 B Ilekune, anpesns 2008.
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245 Cxema pns npoBeaeHusi KOHTpousi mapamerpos PIIH B mertone
“DRM”
Jns npoBenenust ucneitannii PIIH ¢ ucnonszoBannem meroga «DRM»
TpaHcopMaTop HEOOXOANMO BBIBECTH M3 pabOTHl M pacHIMHOBaTh. [IpoBenenue
WCTIBITAaHUH TTPOBOANTCS 0e3 CHATHS Kpbimkn Oaka PITH.

___Tamaver-2" ° Tpancgopmarop
i 1 AT 1A
| o M
B B
£ C C
| DDDD | | | | .
000D U_O e |
\ I N | I
S -~ R
HV LV

BeBogel mepBHUHON 0OMOTKH, B KOTOpoW pacmomaraercss PITH,
MOAKIIOYArOTCST K Tpubopy «lanmmen-2». BpiBombl BTOpHYHONW OOMOTKH
TpaHc(opMaTopa 3aMbIKaIOTCS HAKOPOTKO.

[To Tpem ¢azam mepBHUUHOW OOMOTKH MPOITYCKAETCSI MOCTOSHHBINA TOK
BenmunHOU 1 A.

«DRM - Tect» mpoBoautcs s Bcex mnoioxenmit PITH, B mpsamom u
00paTHOM HaIpaBlIeHUSIX PaOOTHI H30UpaTEe.

WsmeputensHblii pubop «['aHuMen-2» BKIIIOYAETCS B PEXKUM JUTUTEIFHON
perucrpanuu, B KOTOPOM OH MOXeT HaxomuTbcs a0 20 MuHYyT. 32 3TO Bpems
Heo0X0 MO TpoBecTH Bce kommyTariu PITH.

24.6 YcranoBka mapametpoB 1Js MmeTtoga DRM

Metox DRM umeet nBa tuma nsmepenus: st Bcex nonoxenuit PITH u ans
oanHoro nosioxenus PITH. Paznuuatorcs 3T ABa METOJa YaCTOTOM pErucTpalvu U
JUIMHON U3MEPEHUSL.

Merong DRM
Tun uznepexun ® [}{ omHo nonoxenue|
Hanpasnere Qnparoe |
Nepexen noacxenun  [Ji] 000 > 061
Tox gaswp A ] exn
Tok fpasw B [ BEA
Tok paswy C R
Bpera worepern [ 5 ]

[ Tun I npAance 1000 > BﬂlIEnxpaHu'rh]

PacmmdpoBka mapamMeTpoB perucTpanuu:
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e Hanpagienue - HampaBieHHE MEPEKIIOYEHHUSI KOHTAKTOpa MpsIMOe WU
oOpatHoe;

e Ilepexoa mosao:keHuii — M3 KaKOTO MOJOKEHHUS, B KaKOE TIEPEKII0IaeTCs
KOHTaKTOp.

e ®a3a A - BKIIOYCHNE/OTKIIIOUYCHHE PETUCTPALINK JAaHHBIX 110 (ase A;

e ®da3a B - BitoueHHe/OTKIIIOUEHHE PETUCTPAIMU JaHHBIX 110 (aze B;

e ®da3a C — BKIIOYCHUE/OTKIIFOUCHUE PETUCTPALIUK JaHHBIX 10 (ase C.

e Bpemsa perumcrpauuMm — JUIMTEIBHOCTh PETHCTPALNU OCUIMIIIOTPAMMBbI
KOHTaKTopa (s THOa H3MEpeHHs “OJHO MOJOKEHHE  BpEeMs PErHCTpaLUH
COCTaBJISICT 5 MHH).

Merong DRM
Tun usnepeHHs ® [{}] ece_nonoxenun
HanpaeneHue [} npance__|
Tek fasw A
Tox fazw B [} exn
Tek fasw C [ exn

Epeta uanepeHun [ 5 run

[ Tun I npAance ] CoxpaHUTh

Otnuuue oT THNA “0AHO H3MEPEHHE” TONBKO B IapaMeTpe:

e Bpems perucrpauum — JJIUTEIbHOCTh PETUCTPALMH OCHIILIOTPAMMBI
KOHTaKTopa (s THIIa U3MEPEHUS “0JIHO MOJI0KEHUE” BPEMsI PETHCTPALUH MOXKET
coctaBiaTh: 5 mun; 10 mun; 15 mun; 20 muH).

[Tapamerpsl “Hanpasnenune” u “Ilepexon mosokeHWI™ B JaHHOM THIIE
U3MEpEHHs HE UMEIOT CMBICTIA.

2.4.7 Ocumanorpamma PITH (ncnpaBHoOe cocTOsSTHHE)
OcnuiorpamMma TOKa (azsr

i ; ) -
1,254 | | | TpaHchopmaropa, cHaTas B pexume «DRM
! - | — Tecta». VI3MepeHHs MPOBEICHBI 1O BCEM

=
%n,?s- nonoxenussm PITH, mpu pabore B mpsimom
§ UJS_‘ [ - U 0o0paTHOM HamNpaBIICHUS  JIBIKCHHS
0,25- n3buparens.
0-, | ; ' ' Bce ummynbcel Toka, BO3HUKAIOIINE
1] 100 200 300 352,411 o
Time [s] B mpouecce kommytanuii PITH, wumeror

NPUMEPHO OJUHAKOBYIO AaMIUIUTYly H

(¢bopMy, ONWHAKOBHII BPEMEHHON CHBHT. OTO TOBOPHUT O HAXOXKICHHH KOHTAKTHBIX
coenunenuid PITH B HOpMaibHOM COCTOSIHUM.

I[To ¢opmMe KOMMYTAIIMOHHOTO HMITYyJIbCA TOKa MOXHO IPOBOJHUTH OIICHKY

BpEeMCHH cpalaThIBaHWS KOHTakTopa, W HaxoxnaeHus PITH B momoxkenmm mocta. Ha
pHUCyHKe 3Ta HH(pOpMAaIis puBeIeHa B OBae.
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248 Ocmmunorpamma PITH (yBeanueHHOe cOMPOTHBIIEHHE B HEKOTOPBIX
KOHTAKTAX)

Nmnynbebt KOMMYTAI[HOHHOTO
TOKa B HEKOTOpbIX mosoxeHusx PIIH,

= |
ED;__]TH! H :| ”H I‘ IH”W} ”’1‘[‘ KaKk MpU OpsSIMOM, TaK M NpH 0OpaTHOM
= | i | | JBHKEHUU n3duparerns, UMEIOT
;.3'4_ M S L {f | yBEIMYECHHYIO aMIUIUTYY.

02— = IIpuBenennas OoCHMJITOTpaMMa

, \,| TOBOpUT O HaJIMYUU OCJa0JICHUs B
0 50 100 150 200 280 300 330
Tmels] KOHTaKTHBIX coequnennsx B PITH.
Tak Kak Kaxaoe IOJ0XKEHUe
PITH (oTBOm OT OGMOTKH TpaHC(OPMATOpa) MBAXKIBI YIaCTBYET B ITOCIIEIOBATENBHBIX
komMMyTauusx PIIH, «ueTHOW» M «HEYETHOH», TO Ha OCLWILIOIPAMME MOKHO
muddepeHpoBarh TakuxX Ae(HEKTHBIX COSTUHEHUH OT JBYX J0 TPEX.

249 Ocmnnunorpamma PITH (nedekThl B KOHTAKTaX NMpeABapHTEIbHOTO
H30HpaTeIs)

B «DRM - Tecte» mpudopom «['aHnMen-2» aHAIM3UPYETCS COCTOSHIE KOHTAKTOB
12— HE TOJNBKO m30bmparens, HO U

l_ww npean3oupareis, el OH UMEeT MECTO
o .

Lpg-—L = B JJaHHOM KoHTpoaupyemom PITH.
2oe- - [- W3 ocrusuiorpaMMbl BUHO, YTO
5
§u,4—- . I | ! 1 . mocye cpabaThIBaHUS Tpean30UpaTes,
2= T T 1 1 T 1 T B Kpaf/'IHI/IX IIOJIOKCHUAX, UMEECT MECTO
o=, g i i i i i 1 MCKakeHUe (pOpMBI HIMITYIHCOB.
1] g0 100 150 200 250 300 355 T
Tmels] akasgs (opMa UMITYJIECOB

MOXKET BO3HHKATh U3 — 32 YPE3MEPHOIt
NOABM)KHOCTH KOHTAaKTOB IpeAn30upareisi, oOBIYHO IPH «CIOJI3AHUM» KOHTaKTOB IIPU
KOMMYTalluu B KpaﬁHl/IX IIOJIOKCHUAX.

PIIH c¢ Takum BugoMm ocmwoiorpammel «DRM - Ttecta» Hyxkmaercs B
MIPOBEACHUH PETIaMEHTHBIX PadoT.

2.4.10 Ocmmmnorpamma PITH (nepeKThI B OrpaHUYMBAOIIHX PE3UCTOPAX)
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bonpmme ckauku TOKa B
MOMEHT  KOMMYTalluh  BO  BCEX
noyioxkennssx  PITH, mocruraromme
HYJICBOTO  3HA4YCHHSA, TOBOPAT O
HAJIMYUK OOPHIBOB B OIPaHHMYHBAIOIINX
pe3ucropax.

Takoit meekT pe3UCTOpoB
3HAYUTCIIHHO yXyAmaer pexum
pabotst PITH Bo Bpems koMMyTalui, u

MOXeT OBICTPO IPUBECTH K BBIXOAY TpaHCc(opMmaropa U3 cTposi.

2.4.11 Ocunanorpamma PITH (conporusiienus ¢a3 pa3imyaoTcs)
W3 pucyHKa oCIMIDIOrpaMMBI XOPOIIIO BHIHO, YTO TOKH B (hazax TpaHchopmaTopa

3HAYUTCIIbHO pasil

'
100

200

1 1
300 400

!
S00

HYarTCA. HpI/I 3TOM 6p()CKI/I TOKa UMCHOT OJIMHAKOBYIO AMIUIUTY Y.

OcmmutorpaMma
COOTBETCTBYET HOPMAJILHOMY
cocrosauo PITH, Ho 0OMOTKH
TpaHchopMaTopa HMEIOT
pa3NUYHOE COMPOTHBICHHUE.

2.4.12 Ocuuanorpamma PITH (nedpexThl B mMpHCOeTHHEHHH OTHOIO OTBOAA
00MOTKH)

1,2

1
Lod

1 1
150 Z00

Tz [5]

1
250

1
300

1
F33

Onno neheKTHOE
npucoenuHenne B PIIH ckasbiBaeTcs
HAa JBYX pSAIOM PacIoIOKEHHBIX
KOMMYTAIHSIX.

2.4.13 Ocmmuiorpamma PITH (BpeMeHHbIE M aMIIMTYTHbIE HCKAKEHHUS)

1,2

1

—

|c_c|DI8_.
3

T o6~
041

02—

0=
1}

T

I
100

i
120

]
140

T

1
1a0

Kontpomupyemsiit PITH, B
JIBYX TIOJIOXKEHUSIX, UMeeT Ae(eKThI
10 aMIUINTyJe HMIIYJIbCOB, W IIO
BpEMEHHOU JuarpaMme
cpabaThIBaHusI. [Tepexoausie
NpOLIECCHl  KOMMYTAallMd B JIBYX
MOJOXKEHUAX ~ MMEIOT  CIIOXKHYIO
hopmy.
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25 Muaamommerp

Usmepenne nepexoAHBIX M YCTaHOBHMBIIMXCSI 3HAYEHHWH CONPOTUBICHUH
3aMKHYTBIX KOHTAaKTOB KOHTAaKTOpa M J00aBOYHBIX CONPOTHBICHUH. JlaHHOE
H3MEpEeHHe  MPOM3BOAMTCS  HAa  OTKIIOYEHHOM OT  THTAaloIed  ceTH
TpaHcgopmMaTope.

Hns 3amycka n3Mepenust Boibepute myHKT “Crapt”. [Ipubop mpousBenet
OJHO U3MEPEHHE COMPOTUBIICHUS 1 aBTOMAaTHYECKH OCTAaHOBUTHCS. V3mMepeHue He
TpeOyeT OT MOJb30BaTelsl HUKAKUX JAPYTHX JEHCTBHH, Kpome 3amycka. Jlis
MOBTOPHOTO HM3MEPEHUS] COMPOTHBICHHE CHOBAa BBIOEpHUTE MyHKT “CTapr” WM
kHomKy “F1” Ha xnaBuarype npubopa 1yist ObICTPOTO JOCTYyIIA.

Ha sxpane npubopa oToOpaxaercs U3MEPEHHOE 3HAYCHHUE COMPOTUBIICHUS
(cm. puc.).

MunnmuoMMeTp

" 0.00..

Crapr

Uzmepenne conporusnenus npoussoautcs B nuamazone 0.001 — 100 Om
mo cxeme (CM. puc.):

Ry

m W

rae: Ry — u3aMepsieMoe conpoTuBieHUE.

2.6 AHaju3 BUOPOCHUTHAJIOB

JlanHOe MeHIO mpencTaBisgeT coboil aHamm3aTop BHOpOCHTHANOB. s
3aIycKa perucTpanud HeoOXoAuMO BBIOpaTh MyHKT “Crapt”, ISl OCTaHOBKH —
(13 7
Cron”.
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0.10.000 nsc2

-0.1

0.0 0.000nc 1599

Crapr MapaneTpu
TTocite OCTAaHOBKM PETrUCTpAlMM MOSABUTCA NYHKT MeHIO “CoxpaHuts”’, ¢
p p y p ,
ITOMOIIBIO KOTOPOTO MOXHO COXPaHUTh 3apETHCTPUPOBAHHEIC TaHHEIE.

=
TUTY

0.000nc o0

[==]

-8

[ Crapr Ipoxpauurb] MapaneTpwy

JIns ¥3MEHEeHUs] MapaMeTpoB PErHCTPallid HEOOXOJUMO BBHIOPAThH ITYHKT
“Ilapametpel”. B mosBHBIIEMCS OKHE MOXHO BBIOpAaTb YTO H3MEPATh —
YCKOpEHHUE, CKOPOCTh MJIM MEpEeMEIIeHUE, YUCIO OTCUETOB U TPAaHUYHYIO YaCTOTY
B CIIEKTpE.

lNlapamMeTprl EMOpOKAaHAanNa

PerucTpupyenwii napaneTp:

[db[ Crexzp] (] rxen |

CurHan: CnexTp:
Orcuerce [ B19Z] [} 3200]

Tauxa 4 640]nc  [{}] 5008)
llar 0.08 mkc 1.6 Tuy

¥
CoxpaHUTh

2.7 AHanu3 aKyCTHYECKHX YACTHYHBIX Pa3psiioB
ITocre BbIOOpa MeHIO “AHamn3 aKyCTHYECKMX YaCTUYHBIX pPa3psAioB” Ha
9KpaHe MOSIBISIETCSI OKHO (CM. pHC.).

25



4226-029-12025123-05 PO
up

0.10.000

1500

0. 009nc

0.0
0.0

Crapr
Jliis 3amycka peructpanuu Beioepute MeHro “Crapt”, IUIsl OCTaHOBKU

— “Cron”. Ilocne oCTaHOBKHM PETUCTPALMK HA 3KpaHe Mpudopa MOSIBUTCS
meHto “Coxpanuts”. Eciu xenmaere COXpaHHTH IMOJYYCHHBIC TaHHBIE, TO

BbIOEpHUTE €ro.

B pexume peructpanuy aKkyCTUYECKHME YACTUUHBIE Pa3psibl MOKHO
MPOCIYIIUBATH C IOMOIIBIO HAYIIIHUKOB.
YacroTra perucrpanuy aKycTudeckoro curaana cocrasisier 30kl 1, Bpems

2.8  ApxHB JaHHBIX

3allUCaHHBIX B AaMATH NpHOOpa.
100% 12:15:19 14.10 .08]
PeXxXMMH paGoTH

El

OFF
@pxun TAHHEX

peructparuu 1 cek.
JlanHOe MEHIO0 TpeJHAa3HAYEHO JUIl BhIOOpa MPOCMOTpA apXHWBa JaHHBIX

0" =
{8 01.01.00

>

2.8.1 IpocmoTp apxuBa JaHHBIX
ApXHMB TaHHBIX TIPEJICTABIISET COOOM APEBOBUIHYIO CTPYKTYPY (CM. pHC).
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ApXME OaHHBIX

TaHuHenm
lg—trf TpaHc@opraTop 1
F—YacTuuHue paspanw
f— BuGpoHeTp
= Kpyrosan pguarpanma
L F4#0002 07.05.05 13:00:24
F— JcuuncrpaMia KoHTaKTopa
t::EQ#0003 07.05.05 14:40:42
Fi#0001 04.05.05 11:15:33

YopaniTe

Bepxumii ypoBens — mnpubop “l'anmmen-2”, K HeMy NpPULEIJICHBI
TpaHchOpMaTOpBl, K KaxkaoMmy TpaHcopmaTopy — maHHele. Jns ymoOcTBa
JaHHBIC Pa3HECEHBI 10 TPYIIaM U OTCOPTHUPOBAHBI IO BPEMEHH.

2.8.2 Co3nanue HOBOro TpaHcopMaTopa
st coznanust HOBOTO TpaHCPOpMaTOpa HEOOXOUMO TIOCTaBUTh KYypcop Ha

BEPXHHIi YPOBEHb JiepeBa M BbIOpaTh MyHKT MeHi0 “HoBblit” (cM. puc.).
ApXHME JaHHHX

E t=d TpancpopraTop 1

F—UYacTuuHue paspamp
L #0005 10.05.05 13:23:04
m=— BubponeTp
=—Kpyroeasa muarpamna
L #0002 07.05.05 13:00:24
F— DcupAorpania KOHTAKTOpA
t::E930003 07.05.05 14:40:42
#0001 04.05.05 11:15:33

Hoewii Ypanutb

Ha »skpanme mpubopa TmOSBUTCI OKHO C IapaMeTpaMH HOBOTO
TpancopmaTropa. B HeM MOXKHO BBECTH HaWMEHOBaHHE TpaHC(hoOpMaTopa H
moirHocTs PITH.

TllapameTpr TpaHcopMaTopa
HaureHoBaHue : TpaHcgopnaTop 2
MouHocTs PIH: 0.0 kBTt

¥

CoxpaHUuTh
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Ilocne Boibopa myHkta “CoxpaHuUTh’  HOBBIM  TpaHchOpMAaTop,
aBTOMAaTU4ECKH , J0OABUTCS B AEPEBO.
2.8.3 ¥Ynpajenue apxupa

VYnaneHnue Bcero apxvBa JaHHBIX MOYKHO IMPOU3BECTU BHIOPAB MYHKT MEHIO
“Ynanute” pu yCTaHOBJICHHOM Kypcope Ha ypoBHe jaepeBa “'annmen-2”.

Bunmanme! Henb3s BBIKIIOWaTh NHTaHWE IMpHOOpa BO BpeMs OYHCTKU
JNOJITOBPEMEHHOH MaMsTH. OJTO MOXET TPUBECTH K HENpeAcKa3yeMbIM
MIOCJICACTBUSIM.
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2.9 Ceu3b C KOMOBIOTEPOM

B npubope HeT OTAENBbHOTO MEHIO Uil CBSI3M C KommbloTepoM. llpwm
noJiTroueHnr prbopa o USB kabenro kK KOMITbIOTepy TPUOOp aBTOMATHUYECKH

ITOAKITIOYACTCA B (1)0HOBOM peXUME.

J1a mepexavky JaHHBIX ¢ MPHOOpa ero HeoOXOAMMO OCTaBHUThH HA 3aCTaBKE

HJIM OOJHOM U3 OCHOBHBIX MCHIO.

W "Buopo-lleHTp"
{aHumen

12:17:06
14.10.08

U=100% Mem= 99%
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3 IlpuioxeHus

3.1 Hucrpykuus no ycranoBke apaiiBepa USB mox Windows

Honxmrouuts npudop kademem USB k KoMmbloTepy W MEPEHTH B PEKUM
nepenaun AanHbx o USB.

Windows oOHapyxuT HOBoe ycTpoiicTBO (cM. puc. “YcraHoBka
000py10BaHKs”) ¥ MOMPOCUT YCTAHOBUTD JAPAalBEPHbI I HETO

VYerpoiictBo onpenenstercss Windows kax “Vibro-Center USB device”.

Ycranoska ofiopynosanua

MpoM3BOAMTCA NOKCK HOBOMO ApaliBepa LA

Wibro-Center USE dewice

Lpafieep YeTPOMCTE - 3T0 NPOrpaniia, HeoGxoguMan
[NA NPEEUEHOR PABOTH YCTPOCTEA

Orrieta |

HEzE)

Ha skpane nosiBUTCS OKHO ¢ BEIOOPOM MOKCKA ApaiiBepOB 000PYA0BaHHSI.

Karoe pefcTame aomHa BeinonHuTs Windows?

TIPOMSBEETH NOHEK HaHBOABE CBEHEND

* apaisspanin ycTpoiiTsa, Peraverayercal

OrofipasuTe CNMCOK BGex APAMEENOE, YOSk Bkl
IMOFAM BEISPATE HEME0AEE NOAKOLALMIA W3 HAX

< Hazan I Danes > I OTrieHa |

Breibepure mnynkr “IlpoBecT TOMCK Hambojee CBeXero JIpaiiBepa
ycrpoiicta (PekomenayeTcs)”.

Yecranosra ofiopynosaHus

“findows HEMHET NOMCK HOBbIX APAMBENO0B Ha HECTHOM
AMCKE, & TAKKE B APYTHE MECTEH, OTMEYSHHEIX BaNH
Hasxaure kHonky “Lanee’’ 0na npoMomxeHIHA.

™ Tufikue aucku
™ YeTpoicTen uTenun KoMNaKT-IHMCK oS
™ Microsoft Windows Update

¥ URaGAHHBIA HUKE HCTOUHHE:

| EROEE] =l
Dtiaop.

< Hazan I Danes > I OTrieHa |
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Ha skpane nosiBUTCS1 OKHO MecTa AJis IOUCKa ApaiiBepa. BcTtaBbTe AUCK,
UAYIIHHA B KOMIUIEKTE IPUO0pa, U BRIOEPUTE KATaJIOT C JpallBepOM YCTPOHCTBA
Briiinere u3 pexxuma CBA3M C KOMIIBIOTEPOM W 3alUTE BHOBb. Terepp B
cHCTEeMe MOsBUIIOCH HOBoe ycTpoiicTBo — Vibro-Center USB Device.
Buumanme! Ilociie ycraHoBKM [paiiBepa OO0OpYIOBaHUS HEOOXOIUMO
BBIKJTFOUHTH M BKJIIOUUTH MpuOop. MHaue cBsi3p ¢ mpubopoM OyJIeT HEBO3MOKHA.

Takyto mpoueaypy HeOOXOJUMO BBIMOIHATH TONBKO TMOCNE YCTAHOBKHU JpaiBepa
00opyoBaHUsL.

3.2 Cxembl pacnaiiku kadeJjieii mpuéopa

3.21 Cxema pacnaiiku KadeJsi AJIs1 OTMETYHKA 000POTOB

SACC-M-8MS-3 SACC-M-8FS-3

(sunka Ha kabenb) (poseTka Ha kabenb)

Kabens KMM 4x0.12

3.2.2 Cxema pacnaiiku kadeJisi UIsl CHATHS OCHWVIOTPAMMBI KOHTAKTOPA

Bwup co cTopoHbl
MOHTaxa pasbema.

XKenTbl KOPWYHEBBIN
®aza A daza B
YepHbIn CUHWI
3emnsa daza C

®asza C S 2

Kabenb BC 4x0.75 (370 cm)
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3.2.3 Cxema pacnaiiku ka0eJisi Isl CHATHSI KPYTOBOH I1MarpaMMbl
Bwup co cTopoHsl
MOHTaXa pa3bema.

KOpPWYHEBBIN CUHUIA

YeTHbIi

HeyveTHblin

YepHbIN

3emns

Kabens MNBC 4x0.75 (370 cm)

3.2.4 Cxema pacnaiikm pa3bémMa TOKOBBIX KJIellei

Bug co cTopoHbl
MOHTa)a pas3bema.

CurHan
(>kvna)

3emnis
(onneTka + xuna)

Kaberns KMM 4x0.12 (3 m)

—

1 ]

—

L — —

K TOKOBbIM Knetlam

32



	1 Описание прибора
	1.1 Описание
	1.2 Эксплуатация
	1.3 Основные технические данные
	1.4 Внешний вид и органы управления прибором
	1.5 Разъёмы для подключения внешних устройств
	1.5.1 Органы управления прибором
	1.5.2 Принадлежности для подключения внешних устройств
	1.5.3 Интерфейс пользователя
	1.5.4 Сообщения об ошибках
	1.5.5 Подтверждение запросов
	1.5.6 Ввод цифровых и строковых параметров
	1.5.7 Ввод циклически изменяемых параметров


	2 Работа с прибором
	2.1 Включение прибора
	2.2 Режимы работы
	2.3 Измерение осциллограммы контактора
	2.3.1 Установка параметров регистрации осциллограммы
	2.3.2 Схема для регистрации осциллограммы контактора на примере РПН РС-4
	2.3.3 Регистрации осциллограммы
	Сохранение данных


	2.4 Измерение круговой диаграммы
	2.4.1 Установка параметров регистрации круговой диаграммы
	2.4.2 Схема для регистрации круговой диаграммы на примере РПН РС-4
	2.4.3 Регистрация круговой диаграммы
	2.4.4 Метод “DRM” для проведения динамических измерений параметров РПН.
	2.4.5 Схема для проведения контроля параметров РПН в методе “DRM”
	2.4.6 Установка параметров для метода DRM
	2.4.7 Осциллограмма РПН (исправное состояние)
	2.4.8 Осциллограмма РПН (увеличенное сопротивление в некоторых контактах)
	Осциллограмма РПН (дефекты в контактах предварительного избирателя)
	2.4.10 Осциллограмма РПН (дефекты в ограничивающих резисторах)
	Осциллограмма РПН (сопротивления фаз различаются)
	2.4.12 Осциллограмма РПН (дефекты в присоединении одного отвода обмотки)
	2.4.13 Осциллограмма РПН (временные и амплитудные искажения)

	2.5 Миллиомметр
	2.6 Анализ вибросигналов
	2.7 Анализ акустических частичных разрядов
	2.8 Архив данных
	2.8.1 Просмотр архива данных
	2.8.2 Создание нового трансформатора
	2.8.3 Удаление архива

	2.9 Связь с компьютером

	3 Приложения
	3.1 Инструкция по установке драйвера USB под Windows
	3.2 Схемы распайки кабелей прибора
	3.2.1 Схема распайки кабеля для отметчика оборотов
	3.2.2 Схема распайки кабеля для снятия осциллограммы контактора
	3.2.3 Схема распайки кабеля для снятия круговой диаграммы
	3.2.4 Схема распайки разъёма токовых клещей


	4 Лицензионное соглашение



