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1 bBe3onacHoOCTHb

PQM-701 — pa3paboTaH Aas NpoBeAeHMA aHaM3a OCHOBHbIX MapamMeTpoB KayecTBa 3/1eKTPUYecKoi
3Hepruun. [lna obecnevyeHns NpaBmuabHOro 06CyKMBaHUA NPUBOPaA U 4OCTOBEPHOCTU NOAYYEHHbIX
pe3ynbTaToB U3MepeHUin, HeobXxoaAMMO NPUAEPHKNBATLCA CNeAyOLWMX PpeKoOMeHaaUUN:

BHumaHue &
MNepea paboTtoit c npubopom Heob6xoaAMMO U3yunTb faHHOe PyKoBOACTBO, TWaTeIbHO cobatoaaTth
npasuia 3aWmTbl, a TaK}Ke pekomeHpaummn Usrotosutens.
MpumeHeHue Nnpubopa, HECOOTBETCTBYIOLW EE YKazaHMAM U3rotoBuTens, MoXeT 6biTb NPUUNHON
NOAOMKM Npubopa U UCTOMHUKOM CepbE3HON onacHocTu ana Nonb3oBaTens.

e NpPUBOPOM MOTYT MOJIb30BaTLCA /1ML, MMEIOLLME COOTBETCTBYIOLLYIO KBaIMPUKALMIO U AOMNYCK K
AaHHbIM paboTam;

e B0 Bpems namepeHuii Mosb3oBatesib HE MOXKET MMETb HEMOCPEACTBEHHOTO KOHTaKTa C
OTKPbITbIMM YaCTAMMW, AOCTYMNHbIMM 418 3a3eMAeHUA (Hanpumep, OTKPbITble MeTananyeckue
Tpy6bl LLEEHTPaIbHOTO OTONJIEHUS, NPOBOAHUKM 3a3eMIEHUA U T.MN.); ANA obecneyeHns Xxopoluei
N30/1AUMKN cneayeT UCNob30BaTb COOTBETCTBYIOLLYIO CNELoAexKay, NepyaTkm, obysb,
N30/IMpYIoLIME KOBPUKNU U T. A.;

®  He/lb3A KacaTbCA OTKPbITbIX TOKOBEAYLUMX YacTel, NOAKAOYEHHbIX K 31EeKTpOCeTH;

e 0cobylo OCTOPOXKHOCTb HEOOXOANMO COBNOAATL MPU USMEPEHNM HANPANKEHUS,
npesbilwatoero 40B noctosHHOro nam 20B nepeMeHHOro Toka, KoTopble NpeacTaBAAloT
NOTEHUMANbHYIO ONaCHOCTb MOPaXKEHNA 3NEKTPUYECKUM TOKOM;

e  HeJAONyCTUMO NPUMEHEHUE:

O  U3MepUTeNA, MOBPEKAEHHOTO MOJHOCTbIO UK YACTUYHO,
O MNPOBOZOB C MOBPEXKAEHHOW U30/ALMEN,
O M3MepuTens, NPoLOIKUTENIbHOE BPEMA XPAaHMMOTO B HEMPABUIbHbIX YCAOBUAX
(Hanpumep, B CbIPOM NMOMeELLEHNN);
®  PEMOHT NpUbBopPa MOXKET BbIMOAHATLCA NNLLb aBTOPU30BAHHbIM CEPBUCHBIM NPeanpUATUEM.

NPEAYNPEXAEHUE:
He npucrtynaTtb K uUsmepeHUAM C BAAXKHbIMU NN MOKPbIMU NaA0HAMM.

NPEAYNPEXOEHUE:
He BbINONHATb U3MepeHUA BO B3PbIBOONACHO cpepe (Hanpumep, B NPUCYTCTBUM FOPIOYMNX Fa30B,
napos, NbiM U T.4.). Ucnonb3oBaHMe M3MepUTENS B TAKUX YCIOBUAX MOJKET BbI3BaTb UCKPEeHUE U
B3pPbIB.

BHumaHue &
Hacrosee nsgenme oTHOCUTCA K yHUBEPCA/IbHbIM U3MepUTeNbHbIM Npubopam gNa usmepeHUa 1
KOHTPONA 3/1eKTPUUECKUX BE/IMUMH (HanpAXKeHUA, CU/bl TOKA, CONPOTUB/IEHUA U MOLLHOCTH)

CumBonbl, oTo6paXkeHHble Ha npubope:

@ Knasuwa ona BKAKOYEHMA U BbIK/IIOYEHUA NUTAHUA U3MepUTena




O

VAN

CO6I'IIO,£I,aTb npasuaia 3aWlnThbl, @ TaKXKE peKOMeHAaUNNn U3srotosutensa.

N3mepuTenb 3alUmLLEH ABONHOM U YCUNEHHOWN n3onaume.

MNepen paboToit c Npnbopom HeEOHXOANMO M3YyUNTb AaHHOEe PyKoBOACTBO, TLATe/IbHO

MAX 690 V~ - BHUMaHMe, MaKCMMa/ibHOE HanpaXeHne Ha Knemmax He bonee 690 B nepemeHHOro ToKa.

c € CepTtudukart besonacHoctn EBponeiickoro ctaHAapTa.

@ CepTndurat besonacHoCcTM Ana ABCTPAAMIACKOrO CTaHAapTa.
>

V|3MepMTenb, I'IpELI,Ha3HaLIEHHbe;I ONA yTunmsauum, cnegyet nepegathb Mpounssoautento. B
cnyyae CaMOCTOATENIbHOM YyTUAn3auunm ee cneagyet nponssoanTb B COOTBETCTBUN C AeﬁCTByPOLLI,MMM
npaBoBbIMX HOPpMaMW.

CAT IV 600V - MapkunposKka Ha 060py0BaHMM 03HaYAET, YTO OHO MCMOJ/Ib3YETCA B CETAX
HanpsaskeHnem o 1000 B, oTHocuTca K IV KaTeropumn moHTaxKa 1 MakcMmasibHOe MMMy IbCHoe
HanpsAMKeHue, K BO34ENCTBUIO KOTOPOTro A0JKHO bbITb ycToumMBo — 8000 B.

2 TloaroroBkKa U3MepuTeJIs K paéoTe

Mocne NOKYNK1 U3MepuTens cneayer npoBepPUTb KOMMIEKTHOCTb COAEPKUMOTO YNaKOBKMU.
Mepen Tem KaK MPUCTYNUTb K USMEPEHUAM:

O y6eAMTbCﬂ, YTO COCTOAHMNE INEMEHTOB NUTAHNA NO3BONAET BbIMO/IHATbD U3SMEPEHUA;
O NpPOoBEPUTbL UENOCTHOCTb KOpnycCa nameputena n nsaonaumnm nasmepunutesibHbiX NpoBo40B;

NPEAYNPEXRAEHUE:
MoaknoueHMe HeCOOTBETCTBYIOWUX UM NOBPEXKAEHHbIX NPOBOAOB MOXKET NPUBECTU K NOpPaXKeHUto
onacHbIM TOKOM.

3 ®yHKIUOHAJIbHbIE BO3MOXXHOCTH

PQM-701 pa3spaboTaH aa18 NnpoBeLeHMA PerucTpaLmMm U aHaM3a OCHOBHbIX NAapaMeTPOB KavyecTBa
3N1EeKTPUYECKOW SHEPTUN B CETAX C HOMUHaAbHbIMM YacToTamm 50/60 'y, cornacHo gevicreytowmm FOCT:
P 51317.4.30-2008 (M3K 61000-4-30:2008) 1 FOCT P 51317.4.7-2008 (M3K 61000-4-7:2002).

AHanunsatop umeet 5 (NATb) BXOA0B MO HanpsKeHno, 06o3HaueHHbIx L1/A, L2/B, L3/C, N n PE.
MaKcuMManbHOe 3HauYeHne HanpsAXKeHUsA Ha AaHHbIX BXOAaX He A0/IKHO npeBblwaTth +1150B (nuKkoBoe
3HauyeHwue). Npun 3ToM gaHHOE 3HaYEeHUEe MOXKET BbITb U3SMEHEHO, NPU YC/I0BUM UCNONb30BaHMUA
TpaHchopmaTopa HanpaXKeHus.




[na nsmepeHuns ToKa Ucnonb3ytoTcs 4 (YeTbipe) U3MepuUTeNbHbIX BXOA0B A7 NOAKIOYEHMA PA3INYHbIX
TMUMNOB TOKOM3MEPUTE/bHBIX KNewwen: rmbkme knewm F-1, F-2, F-3, paboTatowme B gnanasoHe go 3000A
(oTnMyatoTCA TONbKO MaKCMManbHbIM AnameTpom obxeaTta), knewm C-4 (1000A AC), knewm C-5 (1000A
AC/DC) u knewm C-6 (10A AC). TaKxkKe Kak 1 Npu U3MEPEHNN HaNPAKEHUs, MOTYT BbITb MCMONb30BaHbI
[0NoNHUTeNbHbIe TpaHcPopmaTopbl TOKA. Hanpumep, npu ncnonb3oBaHum TpaHchopmatopa 100:1,
AnanasoH namepeHmna Knewamm C-4 sospacrtaet o 100KA.

Ocoboe BHUMaHKUE Npu pa3paboTKe ObINO yAENEHO PEXUMY PETUCTPALUN U 3aMUCU U3MEPEHHbIX
OaHHbIX. M13MepuTenb YKOMNAEKTOBaH BbICOKONPOU3BOAUTENbHOM KapToi namaTu Tuna SD (Secure
Digital). Mocne 3aBeplueHMs NpoLLecca PerucTpaumm Kapta namaTM MoxeT 6bITb yaaneHa 13
aHanmsaTtopa Ana bonee HbICTpoN Nepedaym AaHHbIX Ha MK ¢ NTOMOLLbIO BHELWHWX YCTPOMCTB YTEHUA
AaHHbIX (Card reader). Tak»Ke gaHHble MOryT 6bITb NepegaHbl Npu nomowm USB nHtepdeica nm
cneumanbHOro paamokaHana.

COXpaHEHHbIe napamMeTpbl pa3geneHbl Ha rpynnbl, YTO NO3BONAET bonee 3¢¢EKTMBHO Mcnonb3oBaTb
obbem AOCTynHOVI NamATnN, He3aBUCUMO pPedaKTUPOBATb, KOMNMPOBATb NN YOANATb AdHHbIE.

MWUTaHWe Ha aHan3aTop NOAAETCSA HEMOCPEACTBEHHO M3 UCMbITYEMOM CETU, @ BHYTPEHHUI 610K
NUTaHMA UMEET LWMPOKNIN AManas3oH BXOAHbIX HanpaxeHui (100...690B AC). MoaxntoueHune
npoussoauTca Yepes exoabl L1/A n N.

PQM-701 apganTnpoBaH a0 paboTbl B C/I0XKHbIX NOrOAHbIX YCA0BUAX, HE BOCNPUMMYNB K
3/1IeKTPUYECKMM NOoNAM (BO3MOXHA YCTaHOBKA HenocpeacTBeHHo Ha J19MM). CTeneHb 3aWuTbl Kopnyca
cootBeTcTBYET IP65, a AnanasoH paboumnx Temnepatyp cocraaset -20°C...+55°C.

B cnydae oTKAOUEHUA BHELIHErO NUTAHKA, paboTa nsmeputensa byaeT NnoanepKMBaTbCA 33 cHeT
BHyTpeHHero Li-lon (A1MTUI MOHHbIN) aKKyMynsTopHOM 6aTapen.

YNpOLLEHHbIN N0/Ib30BaTENbCKUI MHTEPDENC COCTOUT U3 4-X YETbIPEX3HAYHOIO CBETOANOAHOIO
andaBnTHO-LMPOBOro AMCNEenA, KOTOPbIN 06ecnevymnBatoT BbICOKYIO YNTAEMOCTb AaKe NPU APKOM
BHELUHEM OCBELLEHWM, a TaKKe TPEXKHOMOYHON CEHCOPHOW KaBMaTypbl.

Mpepnaraemoe B KOMMNJIEKTE NporpammHoe obecneyeHune (ganee MO) «Sonel Analysis» no3sonser
NCNo/1Ib30BaTb BECb MHCTPYMEHTANbHbIA MOTEHUMAN U3MEPUTENA:

Mpepnaraetca gBa Tuna cBAsn nameputena ¢ Bawwnm MK:

e USB nHTepdeic c onTMYeCcKon pa3BA3KoM, obecneymBatoLLMii BbICOKYHO CKOPOCTb Nepeaaym
AaHHbIX (80 921,6K6UT/C)
e CneumanbHblii pagnmoKaHan co CKOPOCTbIO Nepeaayn AaHHbIX 40 57,6 Kbut/c.

[na ncnonb3osBaHMA PagnocBa3n HeobxoamMmo noaknounTb agantep OR-1, nogkntovaembliii K USB
nopty Bawwero MK. CkopocTb nepeaaym gaHHbIX Hebobllaa, NO3TOMY AaHHbIA cnocob cBA3n
peKkomeHAayeTca NpY NPOCMOTpPE TEKYLUNX (M3MepAEMbIX) 3HAYEHUI UK NPU NPOrPaMMUPOBAHMUM
napameTpoB aHasm3aTopa. Mpu nepegaye 60abWINX 06BEMOB AaHHbIX € SD KapTbl pekomeHayeTcs
MCMONb30BaTb IGO0 BHeLHee YCTPOICTBO YTeHMA KapT namaTtu, 1Mbo noaxao4mTca nocpeacrsam USB
Kabens.
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Bx0bi ANA M3MEPEHNA HanPANEHNA
Murarme nameputena L1/A-N

3.1 IIuTraHue usMmepures

MuTaHne namepuTeNna OCyLLLECTBAAETCA OT UCTbITYEeMOW ceTn Yepes pasbembl L1/A u N. nanasoH
JAHHOro HanpsaXXeHua AoakeH HaxoanTca B npegenax ot 100B go 690B nepemeHHOro ToKa.
BHYTpeHHAA akKyMyATOpHasA baTapes BKAKOYAETCA B C/lydae OTCYTCTBUA HEOOXOAMMOro HanpaAXKeHUs Ha
obbeKkTe. Bo Bpems pernctpaumnm gaHHbIX Ha paboyem o6beKTe NPonCcXoauT aBTOMaTMYeCKan 3apaaKa
aKKyMynATopHOM BaTapewn. Ee 3apsga AOCTAaTOUYHO ANs HENpepbiBHOW paboTbl B TeyeHuMe 5 (NATK) Yyacos
npu Temnepatype ot -20...+55°C. B cnyyae paspagku akkymynaTopHoi 6aTapen, usmeputenb
NpeKpaLaeT TEKYLLMIA Npouecc (Hanpumep, PerucTpaumio A4aHHbIX), U BbIK/HOYaeTCcA B aBapUMHOM
pexume, oTobpaxkas Hagnucb «BATT» Ha aucnnee. B cnyyae ecam npegplaywas onepauus (nepes
BbIK/1tOYEHNEM) BblNa perncrTpaums AaHHbIX, TO NOcae BO30O6HOB/EHMA NOAAUYN HaNPAKEHUS,
n3mepuTenb NPOAOIKUT AaHHbBIN NpoLecc.

BHumaHue A
Mpu nogaye NUTAHUA K 3apAAHOMY YCTPOACTBY NPM6OpPa OT I/1eKTPUUECKO ceTH, pasmeLyatb
obopyaoBaHue TakMm 06pa3om, UTo6bl He BO3SHUKA/NIO TPYAHOCTEN C €r0 OTKAKYEHUEM.

B cnyvae AAnTenbHOoro XxpaHeHus 6e3 NoAKAUYEHUA K UCTOYHUKY NUTaHMA (6onee 3 mecau),
aKKymynaTopHasn 6atapes No/HOCTbIO Pa3pPAAMTCA, U HEKOTOPbIe AaHHble byayT NOTepAHbl: TEKyLlee
BPEMSA, HACTPOMKN U3MepUTENbHbIX Mporpamm, PIN-Koa, naposib 610KMpoBKK 1 T.4,. Mocne

BO30OHOBNEHMA PAabOT C aHANM3ATOPOM, PEKOMEHAYETCA BOCCTAHOBUTb HACTPOMKK, ucnonbaysa NO
«Sonel Analysis».

BHumaHue
3ameHa 3n1eMeHTOB NUTAaHUA NPOU3BOAUTCA TO/IbKO B aBTOPU3UPOBAHHOM CEPBUCHOM LLeHTpe




3.2 CreneHb 3alIMTHI U YCJI0BUA IKCILIyaTalluUA

PQM-701 aganTnpoBaH a/1a paboTbl B C/I0XKHbIX NOrOAHbIX YCA0BUAX, HE BOCNPUMMUNB K

INEKTPNYHECKUM NONAM (BO3M0)KHa YCTaHOBKa HenocpeaCcrBeHHO Ha }'Ial'l). CreneHb 3awWuTbl Kopnyca

cooTBeTcTBYET IP65, a gMana3oH pabounx Temnepatyp cocrasnnet -20°C...+55°C.

Ons nogTeepaeHMa cooTeeTcTeuA IP65, He06X0AMMO BbINONHUTL C/ieayoLne YCNoBUA:

HeobxoaMMO NOMECTUTb aHaNM3aTOP TaKMM 06pa3oM, 4TOObI BXOAb! (pa3beMbl MOAKAOHYEHMA)
6b111 HanpaBaeHbl BHUS.

3aKpbITb NPO3PAYHYIO KPbILLKY, UCMOb3YIO A,Ba BUHTA (PACNON0MKEHbI B MPaBOM YaCTU KPbILLKK)
Hewncnonb3syemble pazbembl J0KHbI ObITb NJAOTHO 3aKPbITbl CUAMKOHOBBIMM NPOBKaMu

Ana npegorspauwieHnAa BO3MOXHOCTU Cﬂy‘-lal\/‘IHOFO HaXaTunA KnaBul nameputena c I'IOCJ'IE,CI,YIOLLI,el\/‘I

OCTaHOBKOW perucTpaumm (YenoBeyeckunit akTop, nonagaHve A0XKAA) peKomeHayeTca 3a6/10KMpoBaTh

KNaBMaTypy, UCNOJb3YH0 TPEX3HAUYHBIN KOA.

BCTpoeHHbIi HarpesaTe/ib aBTOMaTUYECKM aKTUBMPYETCA NpU TeMNepaType OKpy»KatoLwen cpedbl meHee

0°C ana npegoTBpalleHMa 3amep3aHua npubopa go TemnepaTypbl -20°C. MuTaHMe HarpeBaTens

OCYLLECTBNAETCA OT UCMbITYEeMOW CeTH Mo nepsoit ¢ase L1, c noTpebnsemoit MowHoOCTb0 oKoso 10BT.

3apAfKa 3/1eMEHTOB MUTAHUA HEBO3MOXKHA MPU YCIOBUMN OTPULLATENbHBIX TEMNEepaTyp OKPY»Katowel

cpeabl. AnA 3apagkm He0H6XoAMMO NOMECTUTL aHaIM3aToOP B YCNOBUAX, FAE TEMNEPaTYPa OKPYrKatoLLen

cpeabl npesblwaet 0°C.

3.2.1

Hopmaﬂbmﬂe yciaoBuUAa oxpyncalomeﬁ cpeabl

pabouyasa Temnepatypa ot -20° go 50°C
TemnepaTtypa xpaHeHus ot -30°C po +60°C
Ha BbicoTax Ao 2000 m;

Bna*KHocTb oT 10 go 90%

3.3 H3mepsaemble napaMeTphbl

M3mepsaemble napameTpbl:

Hanps»eHune RMS ¢dasza-HeinTpanb, pasa-dpasa B guanasoHe fo 690B (1150B nMKoBoe 3HayeHue)
Tok RMS B ananasoHe go 3000A (10KA nuMKoBOe 3HaYeHWE) NPU UCNONb30BaHUU TMOKMX KNelLel
(F-1, F-2, F-3), o 1000A (3600A nuKoBoe 3Ha4YeHWe) Npu ncnonb3oBaHun Knewen C-4 nam C-5,
nnu go 10A (36A NnnMKoBoOe 3HaAYEHNE) NPU UCMOIb30BaHNK Knewen C-6.

KpecT daKkTop HanpsaKeHMsA U TOKa

YacToTa cetn B gnanasoHe 40-700y,

AKTUBHAA, peakTMBHAA, NOHAA MOLLHOCTb U SHEPTUA, MOLLHOCTb HEJIMHENHbIX UCKaXKeHWI
KoaddpnumneHT HennHenHbIx nckaxkeHnn THD: n THDg TOKa 1 HanpsaKeHuA

K-daktop (KoapdpuumeHT noTepb, Bbi3BaHHbIM BbICLLIMMM raPMOHUKaMM)

AKTUBHAA U peaKkTMBHasA MOLHOCTb FAPMOHMYECKMX COCTaBASIOLLMNX

Yron ¢a3oBoro caBura Mexay HanpaKeHnem n TOKOm

KoaddunumneHT mowHocTH, cose, tang

OnutenbHasa n KpaTKkoBpemeHHas ao3a ¢amkepa Py n Py



MapameTp

3-dpasHaac N

3-d TpeyroabHUK
3-p 6e3 N

A

B

C

A |B|C X

RMS
Hanpsa»keHue

UDC

HanpsaxeHune DC
(nocToAHHas
COCTaBAAOLLLAA)

RMS Tok

IDC

Tok DC
(nocToAHHas
cocTaBnAoLLan)

YactoTa

CFU

KoadopumumneHt
NMUKOBbIX
3HAYEeHU
HanpsaXXeHun

CF1

KoadpodumumneHt
MUKOBbIX
3Ha4YeHU ToKa

AKTMBHaA
MOLLHOCTb

Qi, Qs

PeakTtnBHan
MOLLHOCTb

o)

D, Sy

MowHoCTb
UCKaXKeHum

MonHasa
MOLLIHOCTb

PF

KoadpdpnumneHt
MOLLHOCTM

cosp

KoadpodumumneHt
casura ¢as

tgp

TaHreHc yrna
casura ¢as @

oV

THD U

CymMMapHbIi
Ko3pdUUMeHT
rapMOHMUYECKUX
COCTaBAAOLLMX
HanpsaXXeHus

THD |

CymmapHbIi
Ko3pduuUMeHT
rapMOHMUYECKUX
COCTABAAIOLLMX
TOKa

Koaddnumnent
rapMOHUYECKUX
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noTepb

EP+/ EP—

AKTMBHaA
sHeprua
(noTpebnsemas u
noaseneHHasn)

EQ1+/ EQl—
EQB+1 EQB-

PeaktnsHan
3Heprusa
(noTpebnsemas u
noaseneHHasn)

o)

Es

MNonHaa sHeprua

Uhi..Unso

Amnauntyga
rapMOHWK Mo
HaNPAXXEHUo

Ih--Ihso

Amnauntyga
rapmMoOHWK Mo
TOKRY

¢UI1" chISO

Yron mexay
rapMOHUYECKMMMU
COCTaB/IAOLLMMMU
TOKa n
HanpAXeHna

Ph1.-Phso

FapmoHu4yecKkmne
cocTasaAloWme
AKTUBHOW
MOLLHOCTH

Qp1---Qnso

FapmoHuyeckume
cocTtasaftoLme
pPeaKkTUBHOM
MOLLHOCTH

KoadpounupeHt
HeCMMMETpPUU
U, I

Koaddnumnent
HECUMMETPUM
HanpsAXeHua u
TOKa

PStl Plt

[o3a dnvKkepa

Pernctpauma nsmepeHuit Bo
BPEMEHHbIX AManasoHax

PN-EN 61000-4-30 Knacc S (TOCT P 51317.4.30-2008):

OcHOBHas NPOAO/IKUTENBHOCTb U3MEPEHUA NapaMeTpoB
(HanpAxeHMA, TOKa, rAPMOHMK, aCUMMETPUMK) - AnanasoH 10
nepmMoaoB oA aNeKTpoycTaHoBoK 50y, 1 12 nepmnoaos gna 60y,
NuTepsan 3 cekyHA (150 nepmnoaos ana yactotbl 50y, 1 180 ans 600w)
UHTepsan 10 mMUHyT,

MHTepBan 24. (Ha ocHoBe 12 nHTepBanos 10 MUH.)

Heonpep,eneHHOCTb BpeEMEHU

PN-EN 61000-4-30 Knacc S (TOCT P 51317.4.30-2008):
BcTpoeHHble Yacbl peanbHOro BpemeHu yCTaHaB/IMBAETCA C YPOBHA
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nporpammel «Sonel AHanM3», OTCYyTCTBUE CUHXPOHM3aUuM GPS 1

paauo,
ToyHOCTb 4acos Bbille, Yem +0,3¢/aeHb.

OtBeyvaet TpeboBaHmnam PN-EN 61000-4-30 (FOCT P 51317.4.30-2008)

YacroTa

Knacc A gna metoga 1 HeonpeaeneHHOCTU n3mepeHus

OtBeyvaeT TpeboBaHmnam PN-EN 61000-4-30 (FOCT P 51317.4.30-2008)
HanparkeHue

Knacc A gna metoga u HeonpeaeneHHOCTU N3MmepeHus
KonebaHua HanpsKeHus OtBeyaet TpeboBaHnam PN-EN 61000-4-15 ans metoaa u
(dnukep) HeonpeaeneHHOCTN N3mepeHua
Mposan, nepeHanpaAXeHUa n OtBeuaet TpeboBaHmnam PN-EN 61000-4-30 (FTOCT P 51317.4.30-2008)
npepbiBaHUA HaNPAXKEHMUA Knacc A gna metoga un HeonpeaeneHHOCTU N3MEPEHUA

OtBeyvaet TpeboBaHmnam PN-EN 61000-4-30 (FOCT P 51317.4.30-2008)

AcMMMeETpUA HanpAXKeHua
Knacc A gna metoga v HeonpeaeneHHOCTU n3mepeHus

[apMOHMKWN HanpsKeHua un OtBeyvaet TpeboBaHmnam PN-EN 61000-4-7 (TOCT P 51317.4.7-2008)
TOKa Knacc | gna metoaa u HeonpeaeneHHOCTU U3MepPeHnn

4 IJKcmiyaTanusa npuoéopa

4.1 BxJloYeHUe U3MepUuTesa

AHanM3aTop BKAOYAETCA KPAaTKMM HayKaTMem Knasuwu @, Mpu BKAKOYEHMM NPMBOP NpoBOAUT
CaMO/MarHOCTUKY, B C/lyyae obHapyKeHMs oWwnbKK, Ha ancnaee noasafeTca coobuieHne Exxx,
COMPOBOXKAAEMOE AJIMHHBIM 3BYKOBbIM CUTHAN0M (OKOJI0 3 CeKYHA) — U3MepeHus B0KMpyroTCA.

Mocne camogmnarHocTukn, Npubop oTobpaskaeT Tekyliee BpemMsa (2 cekyHAbl).

CoobueHne WAIT nHpopmupyeT 06 obpalleHum K Kapte namaty SD, B c/iydae KapT NamATM pasmepom
276, npouecc 3aHMMaEeT OKO0 5 ceKyHa.

Ecnu KapTa namATK B3ATa M3 APYroro aHaM3aTopa, Nonb3oBaTe o byaet npeanoxkeHo seectn PIN-koz
aHanM3aTopa, N3HaAYaIbHO UCMO/Ib30BABLLErO KapTy NamMaTh, 3To obecneynT AOCTyN K AaHHbIM Ha KapTe.
Mocne Hayana NepBoM perncTpaLmm gaHHbIX, KapTe NamaTu npuceamsaeTtcs PIN-kog HoBoro npubopa.

B cnyyae oWMBKM MHUUMANM3ALLMM KapTbl NaMATK, noasaseTca coobuieHmne CARD. Ecnum daiinosas
cucTeMa Ha KapTe bblsia NoBpeXKaeHa (Mau, Hanpumep, NoJ/b30BaTe b BPYUYHYO 0TGOpPMaTUPOBA
KapTy), npnubop npeanoxut popmaTtnposaHue KapTtbl (coobuieHne FORM), kKHonka START/STOP
HauMHaeT dopmaTupoBaHue (3 3ByKOBbIX cUrHana). MNocne popmaTMpoBaHUs aHaM3aToOP NOBTOPAET
npouecc MHMumanmnsaumm SD KapTbl.

B npouecce dopmaTMpoBaHMA KapTbl NamATH, TPUBOP NpoBepAeT NPOU3BOAUTENbHOCTb KapTbl. B
cyyae 0bHapyXKeHUA CAULLKOM Med/IeHHOW KapTbl NamMaTK, Npubop noKasbisaeT coobuieHne CARD.
PekomeHAyeTcsA MCNOAb30BaHME KapT NaMATH, NPeA0oCTaBAAEeMbIX NPOM3BOAUTENIEM aHan3aTopa.

Ecnu Bo Bpema MHULMANN3ALMM KapTbl NamaAT Npnbop 06HApPYKUT B KOPHEBOM KaTanore KapTbl dpaiin
FIRMWARE.PQF, KoTopblIit coaepKUT MHPOpMaLUIO O NPOLLMBKE aHaIM3aTopa M BEPCUA NPOLLMBKMA
byLeT HoBee, YemM NporpamMmmMmHoe obecneyeHre camoro NpmMbopa, aHaAM3aTop NPeaoOKUT NPOBECTU
06HOB/IEHNA NporpammHoro obecneyeHns npubopa (coobuweHne UPDT). KHonka START/STOP
3anycKaeT AaHHbIM npouecc (3 KOPOTKMX 3BYKOBbIX CUrHANA), Ha Aucnaee otobparkaeTca npouecc
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obHoBneHMs B npoueHTax. CoobueHmne DONE nHpopmupyet 06 ycnewHom ob6HoBAEHNUK, cOOBLLEHNE
FAIL o3HayaeT owmnbKy o6HOBNEHUA. Mocne 3aBeplueHUs obHoBAEHUA, NPUHOP aBTOMATUYECKU
BbIK/toYaeTcA. Cam npouecc 06HOBNEHUA HeCceT B cebe pPUCK NOBPEKAEHUA aHaIM3aTopa, NOITOMY
rapaHTUA NPOM3BOANTENA HE PACMPOCTPAHAETCA HA AaHHbIM npouecc. OBHOBAEHWE NPOrPAMMHOTO
obecneyeHunsa npnbopa pekomeHAyeTca NPOBOAUTb B aBTOPU30BaHHOM cepBMcHOM LieHTpe SONEL.

AHanmsaTop YCTaHaB/IMBAETCA Ha ﬂOCﬂe,ﬂ,HEﬁ AKTUBHOM TOUKe N3mMepeHna n Ha4YnMHaeT NPoBEPKY
npaBuIbHOCTU coeaANHEHUNA B 3aBUCUMOCTHN OT KOH(I)MI'ypaLI,MVI ceTn.

Huke npuseseH Nnpumep npoLeaypbl NPOBEPKM TPEXDA3HOM CUCTEMDI, CUCTEMDBI TUMA «3BE34a» UK
«TPEYroIbHUK»:

e Csetutcs amoa L1 (L1 n L2 ans cuctembl TUMa TPEYIONbHUK), Ha AMCNIEE B TeYEHUE 2 CEKYHA,
MOKa3blBaeTCA 3HAYEHNE HANPAXKEHMA Ha AaHHOW dase, B TEUEHME CAEAYIOLNX 2 CEKYHA, —
3HaYeHMeE TOKaA (ecn peXMM U3MEPEHUA TOKA BKAKOYEH)

e (Ceetutcsa amopg L2 (L2 n L3 ana cuctembl TUMa TPEYIONbHUK), Ha AMCNAEE B TEYEHME 2 CEKYHA,
NMOKa3blBaeTCA 3HAYEHNE HaNPAXKEHUA Ha AaHHOW dase, B TeYeHME CeayoLnNX 2 CEKYHA, —
3Ha4yeHMe ToKa

e (Ceetutca amop L3 (L1 n L2 ans cuctembl TMMNa TPEYroNbHUK), Ha AMUCNNEE B TeYEHUE 2 CEKYHA,
MOKa3blBaeTCA 3HAYEHNE HAMNPAXKEHMA Ha AaHHOW dase, B TEYEHME CAEAYIOLNX 2 CEKYHA, —
3HaYeHMe ToKa

B cnyyae obHapyKeHWA OWNBKM B HACTPOWKax (Hanpumep, HEBEPHOE HaNpPsAXKEHUE UAW NepenyTaHbl
¢dasbl), Ha gucnnee 3aropaetcsa Hagnucb ERR. 3To He ocTaHaBAMBaeT paboTy aHann3aTopa, Ho
MHpOPMMpPYET 0 NOTEHUMANbHOW OWNBKe B HACTPOMKax IMB60 NogKAtoYeHUMN Npubopa

Ha aucnnee BbicBeumBaeTca Hagnucb STOP cnurHanmsmnpytow,an oTCyTCTBME perncTpaumm, HavyaTb
PEerncTpaLmio MoXHo Haxkatnem knasuium START/STOP (ecam cBoboAHOro MecTa Ha KapTe namaATu, Ans
[AHHOrO NYHKTa U3MEPEHMA HeA0CTaTo4HO, noasaaeTca Hagnucb MEM; ecnm pasmep mecTa Ha KapTe
namsaTU AN AaHHOTo NyHKTa U3MEPEHMA YCTaHOB/IEH Ha HOJb, Ha Aucnaee noseaseTtcs Hagnuce LIVE).

Mepen HayanoM U3MepeHUs TM6O BO BpemMs perncTpaumm (ecim He BKAKOYEH CAWMIA PEXUM),
CBETOAMOAbI YKA3bIBAOT COCTOSIHME CETU Clieaytowmnm obpasom:

CBeTOAMOA He TOPUT — HaNPAXKEHUA U yro caBura ¢pas npaBubHble

CBeToAmMOA, MUTaeT — aBapUiHbIA pexkum (Hanpumep, UsmeHeHne mectamu ¢as L2 n L3, muratot oba
csBeTogmMoaa).

CBeToAmMoabl MUraeT Yalle — M3MepPeHHas YacToTa CeTU OTIMYAETCA OT HOMMHANbHOM YacTOTbl aHHOrO
NYHKTa U3MepPEHUIA.

BblwenepeyncieHHoe 3aBUCUT OT TMMa CeTU BblIBpaHHOM B HacTpoliKax. [aa ceTn ogHoda3HOM, aKTUBEH
TONbKO 0aMH ceeToamog L1. Ons asyxdasHon L1 v L2, ana TpexdasHoOM Bce CBETOANOAbI.

Tabauua 3 npeacrasaneT cooblieHNa, KOToPble MOTyT NOABUTLCA Ha AMCMIee BO Bpems TecTa Anbo
paboTbl npubopa.

CoobleHne OnucaHue

BATT BbIK/tOYEHWE aHaNn3aTopa N3-3a Pa3pPALKM INEMEHTOB NUTAHUA.

CﬂeLI,YET NOAK/MTHOYNTb K BHELWWHEMY UCTOYHUKY MUTAHUA.
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CARD

OTcyTcTBUE IMBO OLWMBKA KapTbl NamATU. U3mepeHus BaokupytoTcs.

CODE

Pexxnum 610KMPOBKM KNaBnaTypbl M3ameputens. Heobxoammo BBectu
PIN-kopA.

ERR + gauTtenpHoi
3BYKOBOI CUTHan

OwwnbKa B NoAKNOUYeHUN (Hanpumep, HEBEPHaAs MONAPHOCTb TOKOBbIX
KNeLei), KoTopas MOXKeT NPUBECTU K AONOJIHUTENbHOM NOrPELIHOCTM B
pesysbTaTtax nsmepeHus. FopaT ceeToamnoabl $¢as, B KOTOPbIX MOMKET
6bITb NOTEHUMANbHAA OWNOKA. [laHHas owmnbKa He 6ioKkupyet
N3MepeHusa, Npeaynpexnan 0 BO3MOXKHOCTU HEBEPHbIX Pe3y1bTaToB

n3mepeHus.
EVNT OunaaHue aBTOMaTUYECKOro Hayana perucTpauum nepsbim
0b6HapyXeHHbIM cobbITUEM.
E BHyTpeHHAA owmnbKa aHanmnsaTopa. Ecam nocne nepesarpysku npubopa
o OLNOBKaA OCTaéTcA, caefyeT CBA3ATLCA C CEPBUCHBIM LLEHTPOM.
o dopmaTrpoBaHUE KapTbl NaMATH (OXKUAAHUE NOATBEPKAEHNA
FORM nosb3oBatesiem Hadana ¢popmaTmpoBaHua KHonkoi START/STOP)
N faHHOM «TOYKM U3MepPEeHMA» He BbIDPaHO MeCcTo Ha KapTe NamMATH
LIVE — BO3MOXHO TONIbKO M3MepeHne TeKYLLMNX AaHHbIX CETU U NPOCMOTP UX
Ha [K.
LOGG Uaoet pernctpayma. CoegmHenme c NK He akTUMBHO.
Mocne BkAOYEHMA, NPUOOP 0OHAPYHKMA OTCYTCTBUE CBOHOAHOM NAaMATH
MEM ONA AAHHOM «TOYKU namepeHusa». MamepeHus 6aokmpyroTcs. MoxHO
BbIOpPaTb APYryo «TOYKY U3MepeHua» KHonkol P1...4.
PC CoeawnHeHue c MK n nporpammolii «Sonel Analysis» akTUBHO.
| Cnepnyet sBectu PIN-KoA4 AnA nonyyeHma AOCTyNa K KapTe NamATn
PIN (kapTa namsaTu us apyroro npubopa).
REP BbinonHAETCA NOMNbITKAa BOCCTAHOBUTL AaHHbIE NOC/E YAANEHUA KapTbl
NamATN BO BPEMA PErncrTpaLmu.
Pexxum rotosHocTu. OTCYTCTBME perncTpaunmn. He akTMBHO coeauHeHne
STOP K.
OnaaHue aBTOMaTUYECKOro Hayana perncrpaunm npm UCcnonb3oBaHUU
TIME 3apaHee yYKa3aHHOro BpemeHu permcrpaumm.
OknaaHue NoATBEPKAEHMA CO CTOPOHbI NOJIb30BaTe/A HAXKaTUemM
UPDT KHoMNKKU START/STOP ans o6HOBAEHMA NPOLUUBKA. HaxkaTue KHOMKM
P1...4 oTmeHseT o6HOB/EHME.
WAIT MaoeTt ckaHnmpoBaHMe KapTbl NAMATK.

DONE/OK/FAIL

CoobuieHune yaauHoro npoBeaeHns nsmepeHuii, NMbo onBKN.

BHumaHue!

Mepep yaaneHmem KapTbl NAMATU U3 NPUOOPa, PEKOMEHAYETCA BbIK/IIOUMTb NPUEOP KHOMKOIA

ON/OFF. 3T0 N03BOAUT NPEeAOTBPaTUTb NOTEPIO AaHHbIX.

YpaaneHue KapTbl NaMATU BO BpeMA perucTpauum curHanmsupyerca Hagnucbto CARD. 3To moxkert

npueBecTu K notepe HeCoOXpaHeHHbIX AaHHbIX nm6bo NO/IHOMY noBpeXxXaeHuo ¢oaﬁnoaoﬁ cncrtembol

KapTbl namMmATuU.

He peKkomeHayeTcA BMeLLaTeNbCTBO B paiiioBylo CMCTEMY KapTbl NAMATU (Hanpumep, co3aaHue U

XpaHeHue cobcTBeHHbIX ¢painos nMbo yaaneHme ¢painnoB co3g4aHHbIX aHAIN3aTOPOM).
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YpaneHue KapTbl namaTK U3 npubopa Bo BpemaA perucTpanmMm MoxKeT NpUBeCcTU K notepe AaHHbIX
nmbo nospexxaeHuto ¢paitnoBoit cuctembl KapTbl NamATU. B AaHHOM cayyae cnepyert, He BblKo4Yas
npubop, yCTaHOBUTb KapTy NamATM 06paTHO B pasbem npubopa — 6yaeT npousseseHa NonbiTka
3anucu AaHHbIX HaxoAaAwmxca B 6ydepe npubopa. Ha gucnnee noasutbca Hagnucb REP. Ecan
npouecc npoiaeT ycnewHo, noABUTbcA Hagnucb OK, 1 aHannsaTop BO306HOBUT perucrpauuio, B
NPOTUBHOM Cay4yae, NoABUTbCA Hagnucb FAIL, 4uTo MoXKeT 03HauaTb NO/IHOE NoBpeXxaeHue ¢pannoBou
CUCTEeMbI KapTbl NAMATM.

4.2 Cunxponusanui c [IK

Mocne BKAOYEHMA aHAIM3aTOPaA KNaBULLEN @, moaynb becnpoBogHol cBA3n 1 nopT USB HaxoaaTcA B
NOCTOSIHHOM rOTOBHOCTU A5 Nepeaayn AaHHbIX B 1tobom momeHTe nbo ANA yaaneHHoro
Hayana/OKoHYaHUA perucTpauunu.

Mocne noakntoueHUa npnubopa K NepcoHanbHOMY KOMMbIOTEPY, Ha AMChaee NoABUTbCA coobuieHune PC;
ecnm Nnpnbop HaxXo4UTCA B peXMme pernctpaumm, Ha aucnnee noasutca Hagnucb P.C. (TOYKM muratoT
Kaxkable 0,5 cekyHa).

CoepaunHeHue c MK (pexxknm MNK) nossonser:

e  CuyuMTbIBaATb YXKe 3anncaHHble AaHHble PerucTpaLmm ogHOM U3 TOHYEK U3MEPEHMA B TO BPEMS,
Korga npubop HaxXoanTCA B peXXnme pernctpaumm. Hosble aHHblE COXPAHAOTCA LMKAUYHO.
e CuyumTbIBaTb BCE AaHHbIE TOYEK U3MEPEHWUA, ONA KOTOPbIX PETUCTPALLUA YKe 3aKOHYEHa.
e [IpocmaTtpueatb Ha K cheaytowme gaHHble:
O [OencTByloLLee 3Ha4YeHMe TOKa, HanpAXKeHMA, MOLLHOCTM U 3HEPTUKN O BCEN TUMOB
ceTei
FaPMOHUKU N UX aMNANTydbl
acMmmeTpuma
OCLMNNOrPaMMbl TOKA U HaNpAXKEeHUA B peasibHOM BPeMEHM.

Bo Bpems cMHXpoHM3aumm npubopa c MK, KHonKK npubopa 6A0KNPYIOTCA, KPOME KAaBULLK ®.B cnyyae
aKTMBHOM BNOKMPOBKM KaBMaTypbl, HIOKMPYIOTCA BCE KNaBULWIM 6E3 UCKAOYEHUS.

[na coegnHeHna c aHanM3aTopom cnegyet Bnucatb ero PIN-koa, KOTopbIN coxpaHAeTca Ha KapTe
namsatn. Kog no ymonuanuto — 000 (Tpu HynA). PIN-KOZ, MOKHO M3MEHUTb C MOMOLLbIO MPOTrPaMMbl
«Sonel Analysis». MoakntoyeHne K Npnbopy 6e3 NPaBUAbLHO YCTaHOBIEHHOW KapTbl NamMATH
HEBO3MOXHO.

BBog HenpasuabHoro PIN-koaa 3 pasa noapag 6n1oKMpyeT nepeaavy AaHHbIX Ha 10 mUHyT. Mo
ncrevyeHmm 10 MMHYT, MOXKHO BnNucaTb PIN-koa.

Ecnv B TeYeHWe 5 MMHYT OT MOMEHTa NoAKAtoYeHMs Npubopa K MK He nponcxoanT nepesaym
nHdopmaumn, npnbop NpepbiBaeT PeKUM CUHXPOHU3aUMK ¢ MK,

YpepkaHue B TedeHune 5 cekyHa KHomnokK P1...4 n ® Bo3BpaLaeT PIN Koa «no ymondaHuto» - 000.

Ecnn 610KMPOBKa KNaBMaTypbl aKTUBHA BO BPEMA PErMCTPaLLIMK, OHA MMeeT Boee BbICOKUIA NpuoputeT
(cHauana cnegyet pa3ba0OKMPOBaTL KNaBuaTypy yaepunsaHnem KHonok START/STOP u @ g reuenme 5
CeKyHg, a 3aTem o0bHynuTb PIN Kog).
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4.3 H3mepeHue

4.3.1 To4ku U3MepeHUN

AHanM3aTop No3BONAET COXPAaHMTb 4 NOMHOCTbIO HE3aBUCUMbIE HAaCTOMKM M3MEPEHUIA, KOTOpble

Ha3BaHbl «TOYKaMU M3Mep6HMﬁ)). HOMep aKTUBHOM TOYKM n3mepeHna CUrHaIn3npyeTca 3e/1eHbIM

CBETOAMOA0M, HaXOAAWMMCA Had AUCNeeM.

4.3.2

BbI6Op TOUKM N3MEPEHUNSE MOXKHO MPOM3BECTU NoceaoBaTeNbHO 1...4 Knasuwen P1...4.
Mocne nepexofa Ha APYryto TOUKY M3MepeHUsa, NprMbop NPoBOAUT NPOBEPKY NPABUIbHOCTM
NOAKMOYEHUA K CETU.

MNMonb3oBaTenb MMEET BO3MOXKHOCTb YKa3aTb t06oe NpoLLeHTHOE COOTHOLEHWE NAMATU ANA
KaXKOoM TOUKM namepeHua (Hanpumep, 100% gns 1, 6e3 apyrux Touyek, inbo 25% ana Kaxaon
OTAENbHOM TOYKM u3mepeHusn). Ecnm ana ogHol us Touek BbibpaHo 100% namsaTu, npu
nepexoae Ha gpyrme TO4KM U3amepeHua Ha gmcnaee noAsuTbcA Hagnuco LIVE,
CUTHANIN3UPYIOLLUIA O TOM, YTO BO3MOXKEH TOJIbKO NPOCMOTP AaHHbIX B peaibHOM BPEMEHM.

HayaJjio ¥ ocTaHOBKa perucrpanumu

Hauame peacucmpayuto 018 HACMpPOEHHOU MOYKU U3MepeHUs MOXCHO HECKObKUMU criocobamu:

Haatnem knasuwm START/STOP nanbo ucnonbsya nporpammHoe obecrnieveHne npu akTMBHOM
cuHXpoHu3aumum c MK

C nomolLbto nporpammHoro obecnevyeHns U yCTaHOBNEHHOTO 3apaHee BPeMeHU 3anycKka
perucTpaumnm (4o YeTbipex BPeMEHHbIX MUHTEPBA/IOB), B AAHHOM C/ly4Yae, NPU HaXKaTuM KHOMKM
START/STOP npubop cpaBHMBaET peasibHOE BPEMSA C YKa3aHHbIM paHee B nporpamme. Ecim
HacToALlee BPeMA COOTBETCTBYET YCTAHOBIEHHOMY BPEMEHU Hayasla perncTpaumm B
nporpamme, NpMboOp HaYMHAET PErncTpPaLmio, B NPOTUBHOM C/yYae Ha Ancnaee oTobpakaerca
Haanucb TIME.

C nomoLLbto NporpammHoOro obecneyeHuns U yCTaHOBNEHHOTO 3apaHee NOPOroBOro 3HaYeHus,
Ha)kaTue Knasuwm START/STOP nepekatoyaet npubop B HOPMaabHbIN PEXUM U3MEPEHUS,

O/ HAKO 3aMuCb Pe3ynbTaToB M3MEPEHMA (PErUCTPALMA) HAUMHAETCA Nocae 0OHapyKeHuA
nepsoro cobbiTns. Bo Bpema oxxungaHusa cobbiTvaA, Ha aucniee BbicBeymsaeTca Hagnmcb EVNT.

Bo Bpems pernctpaumm (Npun ycnoBum HeakTMBHOToO coeamHeHus c MNK) BbicBeunsaetca Hagnucb LOGG,

BMecTe C MUraloLMMUM TOYKaMM (perMCTpaLI'VIFI BO BpemA aKTUBHOIo coegnHeHuA C MK CUTrHann3unpyetca

TONIbKO TOYKaMu).

3aBepLueHue pernmcTpaumm:

B perkMme 3apaHee yCTaHOB/IEHHOrO BPEMEHW PerncTpaLmm, Npnubop 3aBepLuaeT pernctTpaumio

dBTOMATUYECKU, B UHbIX CNy4aAaX, PeErmcTtpaumna npoaoaaetca 40 MOMEHTaA OCTAaHOBKHM NOJ/ib30BaTe/ieM

(knasuwein START/STOP, ninbo c nomoLbio NnporpaMmHoro obecnedeHuns). OCTaHOBKa perncrpaumum

curHanmsmnpyetca Hagnucbto STOP Ha aucnnee.

Perncrpauua sakaHuMBaeTcA aBTOMATUYECKU B CAyYae MCNOb30BaHUA BCEro CBO60,EI,HOFO obbema

KapTbl NamATn, npegHasHa4eHHOro anA ,Cl,aHHOf/‘I M3MepVITel'IbHOI7I TOYKU. B TakOM cnyyae, an60p

nokasbiBaeT Haagnucb MEM.
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[ducnneit octaeTcs BbIKAKOYEHHbBIM NOC/E 3aBEPLUEHUA PEFUCTPALMN, EC/IU BKAOYEH CNSALWMUA PEKUM.
HarkaTue ntoboit Knasmwm conpoBoxkaaeTtca Haanucobto STOP Ha ancnnee (NpW OTKAOYEHHOM
610KMpoBKe KnaBuatypbl) imM6o CODE (npu BkAtOYEHHON).

4.4 BJIOKUPOBKA KJIaBHATYPhI

MporpammHoe obecneyeHune npubopa No3BoNAET YCTaHOBUTL BJOKMPOBKY KAaBMaTypbl Cpasy nocse
Hauyana pernctpaunn. JaHHasa GyHKUMA UCNONb3YeTCA 41a TOro, YTobbl perucTpauus He morna 6biTb
OCTaHOB/IEHA CTOPOHHUMM AnUAMK. [11a pa3bNOKMPOBKM KNaBUaTypbl CiedyeT BBECTU TPEX3HAYHbIN
Koa,:

e HakaTue ntob60i1 KNaBMLWKM BbI3bIBAeT NoABAeHMA Hagnmucn CODE, a 3aTem Tpex NyHKTUPOB «---»;

e [lonb3oBaTe/lb MOXET BBECTM KOZ, MCMONb3YA KNaBMaTypy Npnbopa: KHomMKa @ namenser
unopsbl oT 0 40 9 Ha NepBoi NO3ULNUK, KHOMKa P1...4 Ha BTOpol, KHonka START/STOP Ha
TpeTbei;

e TpexcekyHaHoe 6e3aelicTBue 3anycKaeT NPOBEPKY NPaBUIbHOCTU BBEAEHHOTO KOAQ;

e [IpaBMAbHO BBEAEHHDIN KOA, CUTHaAN3MpyeTca Haanucbto OK 1 NpuBoamMT K pa3baoKknposke
KNnaBMaTypbl, HEBEPHO BBEAEHHbIN KOA curHanusupyetca Hagnucoto NO, 610KnpoBKa
KNaBMaTypbl OCTAETCA aKTUBHOW M Npobop BO3BPALLAETCA B NPeAblayLLMiA pexrmum (Hanpumep,
BbIK/IOYEHWA AMCTIen, eCAUN Nepes, BBOLOM KOAa OH Obl/l BbIK/IIOUEH).

BHUMmaHue
Yaep»kusaHue B TedeHue 5 cekyHg knasuwy START/STOP m @ BbisbiBaer aBapuiiHoe OTK/loueHue
610KMPOBKM KNaBuaTypbl.

4.5 CoAwMn pexum

MporpammHoe obecneyeHune No3BOAAET YCTAHOBUTbL NPUBOP B CNALLMIA pPeXKUM. B TaKoM pexnme
npnbop OTKAIOYAET AMUCNIEN, U BCe cBeToaMoAbl nocie 10 ceKyHa oT MomeHTa Havana peructpaumm. C
3TOro MOMEHTA PErUCTPaLMA CUTHANN3UPYETCA TOIbKO MUTAIOLWLMMM TOYKaMM Ha gucnaee npubopa.

4.6 CurHajamu3anus OIMIMOKHU NOAKJ/II0UYEHUS

TpW »KenTbix CBETOAMOAa, ONUCAHHbIX cooTBeTcTBeHHO L1/A, L2/B 1 L3/C ncnonbsytotcsa ans
CUTHaNN3aLMMN BO3SMOMKHOM OLUMOKM B NOAKAOYEHMM aHANM3ATOPA K U3MepPAEMON CeTH, MO0 pasHULLY
HACTPOEK N3MEPUTENIbHOM TOYKU C €€ peasibHbIMW NapaMeTpamu.

[aHHble cBETOAMOAbI MCMOb3YIOTCA BO BpEMS MpoLesypbl CaMOTecTMpOoBaHuUa npubopa, koraa npubop
MOKa3blBaeT 3HAYEHUA HAMNPAXKEHNIN N TOKOB, a TaKKe B peasbHOM BpeMeHu npu pabote npmnbopa.

®YHKUMA caMOTeCTMPOBaHUA NpMbopa BKAOYAETCA aBTOMATUYECKM NOC/E BKAOUYEHUA aHaAn3aTopa M1
Kaxkapblli pas nocie N3sMeHeHUsA U3mepuTeIbHOM TOYKM Knasuweli P1...4. Bo Bpems faHHOM npoueaypbl,
NOCTOSIHHO FOPAT CBETOAMOAbI, CUTHANNZMPYS NPOBEPAEMYIO B AaHHbI MOMeHT ¢asy. bonee
nofapobHoe onucaHue GpyHKLMM CaMOTECTUPOBAHMA MOXKHO HalTV B NyHKTe 3.1

Bo Bpems paboTbl aHanmnsaTopa (B pexkume STOP 1 perncTpaumm) AaHHble CBETOAMOAbI YKa3bIBAOT Ha
cneaytoulee:
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e  OTK/IOHEHME 3HaYeHMA HanpaKeHus 6onblue yem +/- 15% oT HOMUHANbHOIO 3HaYeHUsA
(meaneHHoe muraHue);

e  OTKNOHeHWe $pa30BOoro yria OCHOBHOM COCTaBAAIOWEN HanpAXKeHUs Bbosblue yem +/- 30° ot
TEOPETUYECKOTo 3HaYeHMA NPU MOJTHOM CONPOTUBAEHUN U CUMMETPUYHOM ceTh (MeasieHHoe
MUraHue);

e  OTKNOHeHWe $pa3oBOro yria OCHOBHOM coCTaBAAloLLElN TOKa 6oAblue Yyem +/- 30° oT
TEOPETUYECKOrO 3HAYEHUS NPU NOJTHOM CONPOTUBAEHUN U CUMMETPUYHOM CETU (MeaseHHoe
MUraHue);

e  OTK/IOHEHMeE 3HaYeHMA YacToTbl CeTU Ha Bonblie yem +/- 10% OT HOMUHANLHOTO 3HaYeHUA
yacToThbl (bbicTpoe MmuraHue, Kaxkagple 150mc).

BHMMaHue

O6Hapy»xeHue ownbKu dpasbl TpebyeT, UTOO6bI OCHOBHAA COCTABAAIOLWLAA OCLMANOrPaMMbl 6blna Bbllwe
6o paBHa 5% OT HOMMHAIbHOTO 3HauYeHus, IM60o 5% NoNHOro AManasoHa HOMUHaNIbHOro ToKa. Ecaun
BAaHHbIe YCN0oBUA He cobatoaeHbl, NPaBUIbHOCTD YI/I0B HE NpoBepAeTcs.

BK/10YAIOTCA MCKNIOYUTENBHO CBETOAMOAbI TEX Pa3, B KOTOPbIX MPOM30LW/IO NPEBbILEHME KaKoro-1m6o
M3 NapameTpoB. B ciyyae owMBKM YacTOTbI, MUTalOT CBETOAMOAbI BCEX aKTUBHbIX das.

[na cuctembl TUNA TPEYrONbHMK AMBO 3Be34a 6e3 HelTpabHOro NPoBoa, BKAYatoTcA No Aga
cBeToAMOAa ANA Kaxaon ns pas, Hanpumep, olwnbKa mexkaydasHoro HanpaxeHua U, , Bbi3biBaeT
muraHue ceetoamon L1/A n L2/B.

[aHHble GYHKLMM NO3BONAIOT HbICTPO OLEHUTb NPABUIBHOCTb YKa3aHHbIX MapameTpoB NpW HACTPOMNKe
aHanusaTopa.

4.7 (bYHKI.H/IH dBTOMATH4Y€CKOTI' O BbIK/IOYE€HUA

Ecnun aHanusaTop paboTtaeT 6onee 30 MUHYT NUTAACh OT aKKYMynATopa (OTCyTCTBYET NUTAaHME OT CETU) U
He HaxoAWTCA B peXxnume peructpaummn anmbo cesasm c MK, npubop BbIKAOYAETCA aBTOMATUYECKU, 1A
3aLUMTbI OT MOJIHOM Pa3pALKM akKymynaTopa. Ha avcnnee B TeueHue 1 ceKyHAbl MOKa3biBAeTCA HAAMUCH
OFF.

ABTOMaTUYECKOE OTKAoUYEHME Npnbopa NPOU30MAET TaKKe NPU NOAHOW paspagKe aKKymyaatopa.
Takoe OTKAOYEHME NPOUCXOANT BHE 3aBUCMMOCTU OT pexknuma paboTbl npmubopa. Ecam npnbop
HAaxoaMTCA B peXXMMme perucTpaLmm, oHa npepbiBaeTca. Mocae nogKatoyeHus npubopa K NUTaHuo,
pernctpaumna Bo306HOBAAETCA aBTOMATUYECKW. ABapUiAHOE OTKAOUYEHME CUTHANM3NPYETCA HagNNCbIO
BATT.

5 Tloak/i4yeHWe aHA/IU3aTOpa

AHann3aTop MOXKHO NOAK/IOYUTD K CIEAYIOWMM TUMAM CETH:
e OpHodasHasa apyxnposoaHas (Puc. 2)
e PacuiennéHHan ¢asa (gByxdasHas) (c pasgenbHol 06MoOTKM TpaHchopmaTopa, aHr. split phase)
(Puc. 3),
e TpexdasHasa yeTbipexnpoBoaHasn ("'3sesna") (Puc. 4),
e TpexdasHasa TpexnposoaHas ("3Be3na") (M3onnpoBaHHan HenTpans) (Puc. 5),
e TpexdasHana TpexnpoBoaHas ("TpeyronbHuk") (Puc. 6).
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B TpexnpoBoAHbIX CUCTEMaX BO3MOMKEH 3amep TOKOB MeTOA0M APOHa, C UCMOb30BaHNEM TOIbKO ABYX
Knewen, U3mepatoLLnMX IMHeHbIe TOKU | 4 1 | 3. 3HaueHue e ToKa |, BbluUcAAeTCA CornacHo
3aBUCUMOCTH:

I = =111 — I3

3Ty METOAMKY MOKHO MCMO/1b30BaTb B C/TlyYae CUCTEMbI TUMA TPEYro/bHUK (Puc. 7) 1 3Be3aa bes
HeWTpanbHOro NpoBoaHMKa (Puc. 8).

BHuUMmaHue

MocKonbKy BXOAbl M3MEPEHUA HAaNPAXKEHUA OTHeceHbl K Bxoay N, B cuctemax, rae oTcyTcTeyer
HelTpanbHbIi NpoBoaHUK BXoabl N 1 L3 aHanusaTtopa coeguHeHbl mexXay coboii. 3To NnoKasaHo Ha
Puc. 5, Puc. 6, Puc.7 u Puc. 8 (TpexnpoBogHble cucTeMbl TUNa 3B€34a U TPEYroNbHUK).

B ceTAx c HEMTPaNbHbIM NPOBOAHMKOM AONONHUTENBHO MOXHO BKAKOYUTL U3MEPEHUE TOKA B STOM
NPOBOAHWKE NOC/e NOAKAOYEHUA AOMNONHUTENbHbIX Kelen no Bxoay ly. 3To n3amepeHue BbINOAHAETCA
noc/ne BKAOYEHUA B KOHPUTIypauumn mecta nsmepeHms onuumn Mamepenuve B nposogHuke N (NyHKT 7.2.1
n Puc. 28).

BHumaHue

[nA NpaBUAbHOro BbIYUCEHUA NOJIHOW MOLLHOCTU S, a TaK}Ke KoadpduumeHTa mowHoctn PF B
TpexdasHou 4-NpoBoAHOI ceTn 0bA3aTesIbHO U3MepeHne TOKa B HEATPaA/IbHOM NPOBOAHMUKe. B Takom
cnyyae HeobxoaMMO Bcerga BKAOYATb onuuto M3mepeHue B nposogHuke N 1 nogknouuntb 4
M3MepPUTE/IbHBIX KNeLLen TaK, KaK 3TO NoKa3aHo Ha Puc. 4.

B cnyyae cuctem ¢ AOCTYyNHbIMKW NpoBoaHUKamu PE 1 N (3a3emMnstowmin U HeMTPaabHbI) BO3MOXKHO
TaKXe nsmepeHue Hanps>keHns PE-N. C aToln uenbio Heobxoammo npoBoAgHUK PE nogkntoumTs K BXoay
HanpseHua PE aHannsaTopa. JonoAHUTENbHO B KOHOUIYpPaLIMM TOUKN M3MEPEHUSA HYKHO BbIOpPaTb
onuuto HanpsaKeHue PE-N (nyHKT 7.2.1 u Puc. 28).

Heobxoanmo obpaTuTb BHUMaHWE Ha $pa3npoBKy Knewen (rmbKkux n obbiuHbIx). Knewm Heobxoanmo Tak
YCTaHOBWTb, YTOObI CTPE/IKA HAaXOAALLAACA Ha K/eLlax cCoBMnaZasna c HanpasaeHvem Toka. MposepuTb
NPaBUAbHOCTb YCTAHOBKM KAeLeid MOXKHO NyTEM M3MEPEHUA aKTUBHOMN MOLLHOCTM — B 6ONbLIMHCTBE
TUNOB NACCUBHbIX NPUEMHMKOB, aKTUBHAA MOLLHOCTb MUMEET NOIOXKUTENbHbIV 3HAK.

Huxe PUCYHKN CXEMATUYHO NpeacTaBnAaoT cnocob6bl NOAKNIOYEHNA aHaN3aTopa K Mccnep,yemoﬁ cetn s
3aBUCMMOCTHU OT ee Tuna.
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Puc. 3. Cxema nogkntoueHusa — PacwennérHan ¢asa (gByxdasHan).
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Puc. 4. Cxema noakntoueHma — TpexdasHas yeTbipexnposogHan ("3se3na").
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Puc. 5. Cxema noakntoueHuma — TpexdasHas TpexnposogHan ("3ses3na") (MsonnpoBaHHan HelUTpab).
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Puc. 6. Cxema noakntoyeHua — TpexdasHasa TpexnposogHas ("TpeyronbHuk").
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Puc. 7. Cxema noakntoueHmsa — TpexdasHas TpexnposogHas ("TpeyronbHuK" ApoHa)
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Puc. 8. Cxema noakntoueHma — TpexdasHasa TpexnposoaHas ("'3se3na" ApoHa)

6 IIporpammHoe o6ecnneueHue «Sonel Analysis»

Mporpamma «Sonel Analysis» aaseTca HEO6X0ANMMbIM NPUNOKEHMEM A1A PaboTbl C aHANM3aTOPOM
PQM-701.

Mporpamma nossonseT:
e [lpoM3BOAUTbL HACTPOMKY aHann3aTopa
e CuuMTbIBaTb AaHHble C perMcTpaTopa
e YpaneHue JaHHbIX B aHa/M3aTope
e HabnopaTtb 32 06BEKTOM UCCIEA0BaAHUA B PeasIbHOM BPEMEHM
e [lpeacTaBnaTb AaHHble perncTpaumm B Buae Tabauu, rpadpuKoB U OTHETOB
e HesaBucumasn paboTa c HECKO/IbKMMM ycTpoiicTBamu (PQM)
e (O6HOBNEHME BEPCUI NPOLUNBKMU.

6.1 YcraHOBKa IporpaMmabl

CucrtemHble TpeboBaHuA

MuHnmanbHble PekomeHngyemble

Mpoueccop 10Ty, Pentium IV 2.4 Ty,

OnepaTuBHan NamaTb 512 M6 276

CBob0ogHOE MeCTOo Ha »KecTKom ancke | 150 M6 276

paduyeckan KapTa 32 M6, pa3pellueHue 64 M6 c noaaepkoi OpenGL,
1024x768 paspeweHmne 1024x768

USB ecTb ecTb

NHTepHeT (ana aBTOMaTUYECKOro

obHoBneHus NO) ecte

OnepaunoHHana cnuctema Windows XP, Windows Vista, Windows 7
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BHUMmaHue

[na ynpoweHusa npoueaypbl yCTaHOBKU uamepurteneit PQM-701 Heobxoamumo, 4tobbl nepes, nepebim
noaknoueHmem Kabena USB cHayana yctaHoBUTb nporpammy «Sonel Analysis» cornacHo onucaHHoi
HUXKE UHCTPYKLMUM.

YT106bI HauaTb yCTaHOBKY Nporpammbl «Sonel Analysis» cneayet 3anyctuTb ¢ann ycTaHoBKKM (Hanpumep
«Setup Sonel Analysis.exe»), Haxogawmica Ha CD/DVD 13 cTaHAapTHOM KOMNEKTaLUMM aHannsaTopa.

Welcome to the Sonel Analysis
Setup Wizard

This wizard will guide you through the installation of Sonel
Analysis.

Itis recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Next = ]l Cancel I

Puc. 9. MacTep yCTaHOBOK — Haya/ibHblIii 3KpaH.

HaxaTb KHonky «Janee»

[ Sonel Analysis Setup J =] [

Choose Components .
Choose which Features of Sonel &nalysis vou want ko install, ‘ i

Check the components you want ko install and uncheck the components wou don't wank ko
inskall, Click Mext to continue,

Select components ko install: Sonel Analysis

Drivers
Shortcut on Deskkop

r— Description

Space required: 93 7B Fosition your mouse ovet & component ko ses its
description,

Iullsaft Install System vE 46

< Back. I Mest = I Cancel

Puc. 10. MacTep ycTaHOBOK - BbI6OpP KOMMNOHEHTOB.

BbibpaTb onumto «dpaiisepbl PQM-701», «[palisepbl OR-1» (ecam byaeT Mcnoib30BaH pagnonpuemHmnK
OR-1), nnu «Apnbik Ha pabouem cTone». 3aTeM HaKaTb KHOMKY «[laneey.
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r Sonel Analysis Setup

Choose Install Location
Choose the folder in which to install Sonel Analysis. r

Setup will install Sonel Analysis in the following folder. To install in a different folder, dick
Browse and select another folder. Click Next to continue.

Destination Folder

C:\Program Files\Sonel\Sonel Analysis|

Space required: 91.4MB
Space available: 22.0GE

Puc 11. MacTep yCTaHOBOK — onpeAeneHme Mecta PasmeLLeHNA MPOrpammbl.

Cnepyet BbibpaTb MeCTO YCTAHOBKM NPOrpamMmbl HaxkaTuem KHonku «0630p...», a 3aTeM yKa3aTb
06/1aCTb, B KOTOPOW NpOrpamma A0J1KHa ObITb MHCTA/IIMPOBaHa.

3aTtem HaxkaTb KHOMKyY «Janee».

i Sonel Analysis Setup =101 ]

Choose Start Menu Folder 1
Choose a Start Menu Folder For the Sonel Analysis shortouts, r

Select the Start Menu Falder in which you would like to create the program's shorbcuks, Yoo
can also enter a name to create a new folder,

soneliSonel Analysi

Adobe -
Adobe Design

Adobe LiveCycle ESZ2

Bl

apC

Autodesk

CorelDRAW Graphics

CukePDF

ESET

Google Chrome

HOD =

[ Do nok create sharkcuts
rullsaft Imstall System w2, 46

« Back I Install I Cancel |

Puc. 12. MacTep ycTaHOBOK — BblI6Op Nanku B meHo Myck.

MocnegHUM LWarom ABAAETCA NPUCBOEHME MMEHU NPOrpaMmmbl, KoTopoe ByaeT 0603HaYEHO B MEHIO
MYCK. MacTep yCTaHOBOK roToB 418 MHCTAANALMN NPOrpaMmmbl.

YT106bl HAauaTb YCTAHOBKY C/ieAyeT HaXKaTb KHOMKY «YCTaHOBUTbY.



__;.- Sonel Analysis Setup ~ (ol =

Installing “

Please wait while Sonel Analysis is being inskalled,

Extract: SonelDriverPackagesetup.exe

]

Mullsoft Install System w2, 46

£ Back ek = cancel

Puc. 13. YcTaHOBKa nporpammeil.

B 3aK/10MUTEIbHOM YacTM Nporpamma MHCTaAAUPYeT ApanBepsbl (eCnM Nonb30BaTe b Bbibpan Takyto
onumio). B 3aBUCMMOCTM OT ONepaLMOHHON CUCTEMbI MAcTep YCTaHOBKM MOMKET BbIrNAAETb MHAYE, YeM
3TO MOKA3aHO Ha pa3MeLLeHHbIX PUCYHKax. MNocae nosaBaeHUA 3KpaHa MacTepa YCTaHOBKM cieayeT
cNneaoBaThb COracHO MHGOPMaLMK, NPeaoCcTaBASEMON CUCTEMOM. B ciyyae onepaumoHHOM cCUCTEMbI
Windows XP cneayeT BblbpaTb onuumio «YCTaHOBM NporpaMmy aBTOMaTUUYECKU (peKomeHa0BaHOo)». B
cnyyae cuctembl Windows Vista n 7 npoueaypa yCTaHOBKM CBOAUTCA K BbIbopy onuun «Janee», a nocse
OKOHYaHMS MHCTANNALMM 3aKPbITUE OKHA MacTepa HaxkaTnem «lotoso» (Puc.14, Puc. 15).

Kreator instalacji sterownikdw urzadzen

Ny Kreator instalacji sterownikow
& urzadzen - Zapraszamy!

~3

Ten kreator ulatwia instalacie sterownikow
oprogramawania potrzebnych do pracy niektdnych
urzgdzen komputera.

Aby kontynuowad, kliknij przycisk Dalej.

Puc. 14. MacTep yCcTaHOBKM A panBepoB.
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Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer.  your device
came with instructions, please read them first.

Driver Name Status

W FTOI COM Driver Packa... Readyto use
w*" FTOI COM Driver Packa... Readyto use

< Back [ Finish

Puc. 15. MacTep yCTaHOBKM — OKOHYaHWe MHCTanasuum apansepos PQM-701.

B KOHLe MHCTaNNALMM NPOrPaMMbl BbICBETUTCA OKHO Kak Ha puc. 16. Ecam ob6o3HaueHa onums
«3anyctutb nporpammy Sonel Analysis» To nocne sbibopa KHOMKK «FoTOBO» ByAeT 3anyLLeHo

Completing the Sonel Analysis
Setup Wizard

npunoxXeHue.

Sonel Analysis has been installed on your computer.

Click Finish to dose this wizard.

Puc. 16. OKoH4YaHWE MHCTaANNALNUN.

B 3TOT MOMEHT MOXKHO nogxkatounTs PQM-701 K KomnbtoTepy. CnucTema A0NXKHA aBTOMaTUYECKHU

pPacno3HaTb NogKNnto4YeHHOE yCTpOVICTBO.

ECAY MHCTanNALMA NPoLWAa ycnewHo KOMNbHTEP FOTOB K CUHXPOHM3aLMKM ¢ aHannsatopom PQM-701.



6.2 3anyck nporpamMmmsl

Mocne 3anycka NporpaMmmbl NOABAAETCA OKHO B COOTBETCTBUM C puc. 17. OTAeNbHble 3HaYKU MMmetoT
cneayouime 3HavyeHua (cnesa):

OTKpbITb — OTKPbITUE paHee COXPaHeHHbIX $aitioB KoHOUIypaLumn aHanusaTopa AU pes3ynbTaTos
pernctpauunu (oTyer).

CoxpaHUTb — coxpaHeHue B dhaitn KoHbUrypaumm aHanmsatopa (NponsBoANTCA BO BpemMaA U3MEHeHUue
HaACTPOEK), pe3ynbTaToB perucTpaumm (otyer);

KoHdurypauma — moaynb KoHPUrypauum aHannsaTopa;
N3mepeHua B peanbHOM BPeMEHU — PEXKUM CUUTbIBAHMA TEKYLLUX 3HAYEHMI B PeasibHOM BPEMEHW;

CoeguHeHMe C aHaAN3aTOPOM — YCTAHOBKA COEMHEHNA C aHaNN3aTOPOM, CUUTBIBAHUE AaHHbIX
HemnocpeACcTBEHHO C aHa/IM3aToOPa M aHaNN3 COXPaHEeHHbIX AaHHbIX;

[aHHble ¢ KapTbl NAMATU — CYNTBIBAHUA AAHHbIX C KapTbl MAMATH, a TaKXKe aHANN3 JAHHbIX
PasbegUHUTbL — pa3opBaTb coeamMHeHMe C BblIOpaHHbIM aHAIM3aTOPOM.
PacwupeHus daiinos, ncnonbsyembix nporpammont Sonel Analysis:

* settings — ¢painbl KoHUrypaLUKM aHaNU3aTOPA;

* config — palinbl KoHOUrypaumm nporpammbl Sonel Analysis;

* pgm701 — dpainnbl AaHHbIX perucrTpauumu;

* analysis — ¢painbl aHann3a AaHHbIX.

HaBurayus npy nomoLm coyeTaHuit Knasmuw (Knasmwm 6bICTpOro goctyna):
CTRL + K — KOHdUrypaums aHanmnsaTopa;

CTRL + | — ycTaHOBKa BpeMeHu 1 be3onacHoCTu;

CTRL + F — HacTpomKM nporpammbl;

CTRL + L — peXnm cUMTbIBAHMA TEKYLLMX 3HAYEHWUI

CTRL + A — cuMTbiBaHME AAHHbIX C aHANM3ATOPa,

CTRL + D — cuntbiBaHMe ¢ KapTbl SD,

CTRL + S — 3anucb aHanM3a Ha AUCK MK COPOC IKPaHa B PEXKMME CUMTLIBAHMNA TEKYLLMX 3HAYEHWNNA.
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s SONEL Analysis 1.0.46 9[]S

Dain AnanusaTop MNapaverpe  Mowows

&k

Sonel’

U W U e— = —)

LY

AHannzaTop: -—  CepHiHe Homep: —  CTaTyc: OTinMer 4

Puc. 1. TnaBHbIN 3KpaH
6.3 YcTraHOBKa aHa/IM3aTOpa

Mepen Hayanom paboTbl C NPOrPamMMoit: YCTaHOBKOWM NapameTpoB, CYUTbIBAHUA Pe3yNbTaToB
NU3MEepEeHUn 1 T.4., HeobxoaMmo BbIOpaTb B NporpaMmme aHaN3aTop, C KOTOpbIM byaeT ycTaHOB/EHa
cBa3b. [115 3TOro He06xo0AMMO 3anNyCTUTb OAMH U3 PEXMMOB, TPEOYIOLMX aKTUBHOIO COeAUHEHUSA:
N3mepeHus B peanbHOM BpemeHu, CoegMHEHMe C aHaIN3aTOPOM.

Mocne BbiIGOpa OAHOIO M3 Bbllle HAa3BAHHbIX PEXKMMOB, EC/IN paHee He Bbl10 aKTUBHOIO COeAMHEHUA C
aHaAM3aToOpPOM, NPOrpPamMmma OTKPbIBAEeT OKHO «CoeanHEeHME C aHaAU3aTOPOM» U HauMHaeT
CKaHMpOBaHMWe JOCTYMHbIX aHaAn3aTopos (Puc.18). MponcxoanT NOMCK NPUBGOPOB, MOAKNHOHYEHHbIX
nocpeacrsam USB pasbema nam pagnokaHana (c ucnonbsosaHnem OR-1).

x|

JOCTYMHEIE SHANHSATOPEI

o
«.~" PQM-701 [C/H: 960123] - BecnpoBoaHas cBs3b

L “ill MoETOpHTE
./ Nowck

EiGpare:

[: ¥
OTmeHa

Puc. 2. OkHo BbIbOpa aHanM3aTopa ANs CoeANHEHUA C MPOrPamMMON.
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[Mocne CKaHMPOBAHMA B CMNCKe NOABAAIOTCA AOCTYMHbIE aHaAn3aTopbl. BoicBeunBaeTca mogennb
dHa/N3aTopa, ero CepMVIHblf/‘I HOMEDP, a TaKXKe Tun CBA3NU. Ana Bb|60pa dHaNn3aTopa U3 CNUCKa KJIMKHUTE
Ha HEM NeBOW KnasuLlen MaHUNYNATOPA «MbIlWb», @ 3aTEM HaXKMUTE 3HAYOK «Bbl6paTb» M1 ABaxabl
KNMKHUTE IEBOM KNaBULWIEN Ha CTPOKe CnuckKa. Haxatue 3Ha4Ka ((nOBTOpMTb MOUCK» HAaYHET NOBTOPHOE
CKaHUpoOBaHMe AOCTYNHbIX aHa/1N3aTOPOB.

Mocne BbIbOpa aHaM3aTopa, Nporpamma MoXKeT 3anpocuTb BBog PIN-Koga (npeaoTspaliaet
HeCaHKLMOHMPOBaHHbIN A0CTYyN K AaHHbIM). OH cocTouT n3 Tpex umdp 0...9. PIN-KoA, N0 yMOAYaHUIO -
000.

BHumaHue!
TpexkpaTHoe nnoxoe BBegeHue PIN-Koga Bbi3biBaeT 610KMpoBaHMe nepesaym AaHHbIX Ha 10 MUHYT.

% Coeppenve c anansatopon X

BesaunTe PIN-koa;

r CoxpannTte PIN-koa

[ e
s MoateepanTe x OTMEHa

Puc. 39. NoareepxaeHne PIN-koaa.

BHumaHue!

[na Bbibopa aHanu3aTopa c nomoLubio 6ecnpoBoaHOro uHTepdeiica Heob6xoaMMo NepBoHa4YaIbHO
NOAKAIOUYMTb aHau3aTop npu nomouun USB Kabens, sBectn npaBunbHbiit PIN-Kopg, a Takxke
YCTAHOBUTb rasiouKy «coxpaHutb PIN-kog» (cmoTpu Puc.19). Usmeputenn gobasnserca B 6a3y
aHanuszatopoBs. TonbKo aHaaAu3aTopbl, Ao6aBaeHHble B 6a3y, 6yayT oTtobpaXkaTbca BO Bpems NOMCKa.

Mpu gobaBneHnn aHanusaTopa B 6a3y yUUTbIBAETCA €ro cepuiiHblii Homep, ABNAAIOLWMUACA
YHUKaNbHbIM 418 KOHKpeTHoro usmepurtens. Ha ocHose aToro Homepa, nporpamma 6a0Kkupyer
Apyrue aHanusaTopbl (Hanpumep, Haxo4ALMeca B paguyce AeUcTBUA paguo uHtepdeiica), He
npuHagaeXalme BAagenbly AaHHOM KONUMK Nporpammbl.

Mpu ygauHol naeHtmomkaumm PIN-koaa aHanunsatop gobasnsetca B 6a3y U NOABNAETCA OKHO
ciefytolLee OKHO, rae YKasaHbl CEPUMHbIA HOMEpP aHaIM3aTopPa, a TaKKe BEPCUA NPOLIMBKU U
yCTpolicTBa.

30




CoeavHEHWE C aHaNM3aTopoM

Coepy YCTaHO!

PQM-701 S/N: 9BX00X
Bepcua npowmeku:FYW1.04
Bepcua yctpoictea: HWe

Punc.20. YaauHoe coeiMHEHUE C aHa/IM3aToOPOoOM.

Ecnm npu BBoAe PIN-koga 6bina gonyuieHa owmnbKa, NoABUTCA CAeayloLee OKHO:

CoegvHEeHWe C aHanM3aTopoM

Owmbika COBAUHEHUA C AHANUIATOPOM.
HeeepHeiit PIN-kog,.

Bunmanne!
Mocne Tpex HeyaauHL NONLITOK
COBAMHEHUA C aHANU3ATOPOM, CEASL
Byner zafinokupoeana Ha 10 MUHYT.

Puc. 21 Owwnbka npu Beoge PIN-koaa

an HEBO3MOXHOCTU NOAKNKOYEHUNA NO APYTMM NPUYNHaM, BOSHUKHET caegyrouiee OKHO:
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' Coe avHeHve € aHanNM3aToOpoM

CoeaMHeHHEe HEBO3MOXKHO.

k Hazaa I ~ OBHoBMTE % OTMEHMTE

Puc.22. HeBO3MOKHO yCTAaHOBUTb COeANHEHUE C aHAIN3ATOPOM.

Ecnu Bo Bpems coegMHEHMA HAaCTYNUT BbIKAOYEHME aHaIM3aTopa, OTKAoYeHue Kabens USB nmbo no

Apyrum npuvYnHam npunoxeHmne He CMOXKeT NoNTY4YUTb OTK/IUK OT aHA/IM3aTOpPa, NOABUTCA COOGLIJ,EHI/IE Ha
Puc. 23.

g — = e v v vy

i CBA3b NOTEpAHHA!
|

,\.\

@ 3aKpeITh

Puc. 23 MoTepAa cBA3K C aHaNU3aTOPOM

7 KoHdurypanus aHa/M3aTopa

[ns HacTPOMKM KOHPUrypaumnm aHaansaTopa Bbibepute B BepxHeM MeHio AHannsaTop—>KoHdurypaums
(TaKyke BO3MOKHO MCMNO/Ib30BaHME MKOHKW HA I1aBHOW NaHenu). B oTKpbIBLIEMCA OKHE BO3MOMKHO
NPOBECTW NOJIHYIO HACTPOWMKY aHaAM3aTopPa: HOMUHA/bHbIE MAapPaMeTPbl CETU, MapPaMeTPbl PErncTpaLmm,
BbI6OP TOKOM3MEPUTENBHbBIX KNewwen, TPaHCHOPMaATOPOB TOKA U HAMPAMXKEHUS U T.4,.
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JleBas yacTb 3KpaHa pasaesneHa Ha ase Yacti (OwnbKa! UCTOUHMK CCbINKK He HalAaeH.) JloKkanbHoe a
aKke AHanusatop. BepxHss yacTb (JIokanbHOE) CAYKUT AN MOAMOUKALMM NapamMeTPOB

nosb3oBatenem, HUXHAA (AHaNM3aTopP) COAEPHKMUT aKTya ibHble YCTAHOBKM aHaM3aTopa U CAYKUT

TOJIbKO ANA cYnTbiBaHUA. Kaxaaa us yacTel COAEepPXUT BETBU AepeEBa, pa3gelIeHHbIE Ha YeTblipe |_|YHKTa
M3MEepPEHMA, a TaKKe YCTaHOBKA NAaMATH.

=10lx]
o T— —HOMMHARbHBIE NapaMETPBI CeTi— ~Tun cetn —Tun knewed ————————— ~TpancdopMaTop HanpsiiceHus —
T IRE Hanpsxerme Un[220/380 | B [Toexdaaran veTeipexnposoanan ('seeaaa’) =l =] | [~ Brniousra
L ‘4 HacTpoFick aHankaaTopa Uscrotafn mru make =1.00 [ka] MeperuHos [B] Bropuunoe [B]
i ’ 100,00 100 =
E & Touka HarepeHHa | Le 45 ¢ b
B La
Lk N 5
s ensoiso ik = :
i 1 1
oo 48 Hanpaxenne \ | 4
: - ~BRAIFOUEHHE W YCPEAHEHUE \\ 1 ! — JLOTIOSHAT ENBHBIE U3MEPEHHMS | ~ TpaHchopMaTop ToKa
H ﬂ ToK AWENE30H YCREAHEHHA: \\\ AN I~ Tok Hedtrpany () I~ Brnaueho
[ 10 B = . Mepsramii [4 BTOpHHo [
[ 1 T ——— - ™ HanpsweHme M-PE P [A] pi [a]
L | BrntodeHHe: / 100 7 =
[ ) 4 E 0
f MW [E—— HenocpeacTeshHos - -*
~
B {5 TouKa MsHepEHrA 2
B G Toura vanepenig 3 ~Pacnucanve peracTpaymi
Teprog Havasno Okonuanme Bpems pervcTpausm
B {5 Touka MEmeperin ¢
1 L [21.03.2011 |[1z:30:05 = | ! [21.03.2011 | [1z:30:08 =l
IR swenopr (53 vumopr
. S 2 | 4 [eroszon 123005 = l [z1.05.2011 [rz:00s =
Kondvrypauna aHanksaTopa
;,J Hacrpofien aranmeTaps 3L 4 [zrozzon 1123005 = l [zt.0z20n [1zzm0s =
- {5 Towka Hamepenia | 4 | 4 [21.03.2011 |[1z:30:05 = | ! [21.03.2011 | [1z:30:08 =l
8 {5 Touka MEmepeHin 2 "Mnn B — THcTepesuc 0GHapy s CoBbITHA
H HanpaseHms ’751 50 %—I
g‘s ToKa HaHEpeHHA 3 I | =
B {5 Touca Mameperia 4

Puc. 24 OKHO KoHUrypaumm aHanm3aTopa

Kaxkpan n3s 4-x (yeTbipex) Touek usmepeHusa npeactaBaseT coboit He3aBUCUMYIO KOHUTYpaLuio
aHanmsatopa. MMeHHO B KOHOUTypaLmm TOUKM M3MEPEHMUA NOIb30BATE b ONPeaENAeT TUM CeTH,
HOMMWHaIbHOE HanpsXKeHWe, YacToTy, TUM K/ELLEN, NapameTpbl PErMCTpaLUn U T.A4.

AKTMBHaA TouKa namepeHmsa obo3HauaeTca Ha camom dHan3aTope 3eneHbiMm cBeToanoaom C

MapKupoBskoi P1...P4.

3HauKmn Y NYHKTA USMEPEHUA MOTYT NPUHUMATbL Pa3Hble LiBETA:

® Cepblﬁ LLBET O3Ha4YaeT OTCYyTCTBME COeaUNHEHUNA C aHA/IN3aTOPOM

e 3esieHblli LBET O3HAYAET, YTO aKTyasibHAA KOHPUIypaLmMa CUHXPOHMU3UPOBAHa C KOHOUrypaumei
aHa/IM3aTopa, a TaKKe C IOKaNAbHOW KOHPUrypaumen,

e T[onyb6oi LBET 03HAYaET, YTO aKTyabHaA KOHPUrypaLma COOTBETCTBYET KOHOUIypaLmm
aHa/NM3aTopa, 04HAKO OTINYAETCA OT JIOKANbHOM;

o entoin LBeT — KOHd)MpraLI,MH Heé CUHXPOHWNU3NPOBAHA C aHA/IM3aTOPOM, HO COOTBETCTBYET

NIOKaNbHOWM;

e KpacHblii UBeT - TeKYLLLAnA KOHPUrypaLma He CUHXPOHU3MPOBAHA HU C aHAIM3ATOPOM, HU C
JNIOKaNbHOM KOHUrypaumen.

KHonKa MmnopT no3BosifAeT NoyunTb KOHPUIYpaLLMKM C aHaNn3aTopa ¢ Noc/ieayoWwmm
peaaKkTMpoBaHUEM HA KomnbloTepe. Ecan KoHoUrypaumm 6biam paHee M3MeHeHbl NoJ/Ib30BaTENIEM, TO
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noAsuTcA coobuieHmne ¢ npeaynpexaeHmem. NMpasunbHoe UMNOPTUPOBaHNE NOATBEPKAAETCA
COOTBETCTBYIOLWMUM COOBLLEHMEM.

KHOMKa IKcnopT No3Bo/IAET COXPaHUTb KOHPUIypaLmmM B aHanusaTope. MNepes skcnopTom
KOHdUrypaumii nonb3osatento 6yaeT npesioxKeHo NoaTBepamTb onepaumto (Puc. 25).

MoATEEPAMTE COXPAHEHME KOHDMMYDALMH
aHanwWzaTopa,
BHHWMaHwe!
CoxpaHeHHe HAaCTpoek NPHEEAET K NOTERE
AaHHEIX H3 KApTe NaMaTH,

& Ok % OTHEHHTE:
-

Puc. 25. MogTreepageHune 3anNnUcU HaCTPOMUKM.

BHumaHue
CoxpaHeHue HOBOI KOHdUrypauum npuBeaeT K y4aneHUIo BceX AaHHbIX Ha KapTe namatu. Onn
npeaoTBpaLLEeHNA NOTEPU AAHHDIX, COXPaHUTE AaHHble HAa I0KanbHOM aucke Bawero MK.

BHMMmaHue

CoxpaHeHue HOBOIT KOHPUrypaLmm B aHaIM3aTope He BO3MOXKHO, eCiM aHanusaTtop paboraer B
pexxume peructpauum (nonb3osatenb 6yaet nponHpopmuposaH 06 sTom pakTe COOTBETCTBYIOLLUM
coobweHuem — Puc. 26).
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HeBo3MoMeH 3KCNOPT KOHGMrypaumK,
3HanW3aTop B PEXUME PEMMCTPALMH,

@ 33KpbITE

Puc. 26. Mporpamma 3abaoKkupoBaHa.

7.1 PacnpepaeeHve naMATH

MepBbIM 31€MEHTOM KOHPUTYpPaLUM B NE€BOI YacTM OKHa ABNAIOTCA HacTpoliku aHanmMsaTopa,
No3BO/IAIOLLME YCTAaHOBUTb MApaMeTpbl pacnpeneneHnsa NamaTv Ha KapTe SD mexay TouKamm
namepeHusa. YeTbipe Nos3yHKa onpeaensatoT 06bem NamaTn ANA KOHKPETHOro NyHKTa (B M6 1 %). B
cpefiHel YacTu npeacTaB/ieHa BU3yaam3auma pasaeneHus. Bce ceoboaHoOe NpOCTPaHCTBO Ha KapTe
(100%) moxkeT b6bITb pacnpeseneHo A5 YeTbIPEX TOYEK UIMEPEHUS.

Bo3morkHo onpegenntb 100% o6bema NnamsaTi g5t O4HOM TOUKU UBMEPEHUA, PEFUCTPALIUA B OCTA/IbHbIX
TOYKax CTAaHOBUTCA HEBO3MOXHOM, AOCTYMHbIM ABMAETCA TO/IbKO MPOCMOTP HOMMHA/bHbIX AAHHbIX
n3MepAemon ceTu.

Bce TOUYKM M3MEepeHUs MMEIOT JIMHENHYIO 3aNuCb B MamMATb, NPU 3ano/IHeHUM obbema NamaATn A5
BbI6PaHHOM TOUYKMN U3MEPEHUA, PEruCTPaLMA NpeKkpaLLaeTcs.

MN3meHeHMe HacTpoek pacnpeseneHusa NamaT NpmMBeLeT K yAaNeHMI0 paHee COXPaHeHHbIX AaHHbIX ¢ SD
KapTbl NaMATU. A npeaoTBpaLLeHNA NOTEPU AaHHbIX, COXPaHWUTE AaHHbIE HA IOKA/IbHOM AUCKe
Bawero K.
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TokanbHas KoHHrypauna
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L_.!, EN 50160

“1 © Hanpsxenne
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23 @ TouKa M3MEPEHNA 2
& 89 Toua vanepenin s

38 @ TouKa nsMeperna 4

;&4’ SKenopT :'i’ WMunopT

=gl

P

KoHirrypaus aHanusaTopa

;! HacTpoikn aHansaTopa
# @ Touka H3MepeHHa 1
@ TouKa M3MEPEHHA 2
@ ¥ Toua vamepernn 3

& @ TouKa nsMepenna 4

25.0%

25.0%

~Pacnpeaenete NaMaTH AN ToHeK
Bcero: 1865.3 MB AoctynHo: 1865.3 MB

TouKka HsMepeHna

Ceooaro: 0.0 MB

Pacnpeaenetie namaTk

Todka 1

Touka 2

Todka 3

Touka 4

25.0% (466.3 | 1865.3 MB)
25.0% (466.3 | 1865.3 MB)
25.0% (466.3 | 1865.3 MB)
25.0% (466.3 | 1865.3 MB)

Puc. 27. OKHO pa3saeneHus NnamaTtn

7.2 KoH¢urypanus TOYKU U3MepeHHs

[na npocMoTpa Mepapxmyeckoro CNMcKa KOHPUrypaLmii TOYKM U3MEPEHUSA, HAXKMUTE KYPCOPOM Ha

KBaJpaTUK CO 3HAKOM «+» OKOJI0 BbIBPaHHOM TOUKMW.

CnMCcoK KOHPUrypauuii BbiIbpaHHOM TOYKU U3MEPEHUA:

e EN 50160 — KOHOUrypaLma aHaIM3aTopa 4NA perncTpaLmm nokasaresen KayecrTsa
3/IeKTPUYECKOM 3HepPrum B COOTBETCTBUE cO cTaHgapTom EN 50160;

e HanpsaxeHue — KOHOUIypauMa NapPamMeTPOB PErucTPaLmm, CBA3AHHbIX C HaNPAXKEHUEM;

e TOK— KoHOUrypauma napameTpoB PerncTpaumnm, CBAsaHHbIX C TOKOM;

e MowHocTb U JHeprua — KOHPUrypaLma NapameTpoB PErucTPaLUN MOLLHOCTU U SHEPTUK;

e [apMOHMKMN — KOHOUIYpaLMA NAapPaMeTPOB PErMcTpaL MM rAaPMOHMK.

7.2.1 O0OO6mMe yCTaHOBKH

JKpaH KOHOUIypaLMmn OCHOBHbIX NapaMeTPOB pPerncTpaumnm pasbuTt Ha HECKObKO rpynn:

® HOMWHA/IbHbIE NAapPaMETPbI CETH,

® TUN CETU,

L napameTpamun BKIKYEHNA N YCPEOHEHNA;

L Bbl60p TUMNa TOKON3IMEPUTENTbHbIX Kneu.l,eﬁ;

®  YCTAHOBKM TPaHCHOPMATOPOB TOKA U HAMPAKEHMS;

L Bbl60p AONO/THUTE/IbHbIX NapaMeTpoB N3mepeHunA.

A Takxe:

® pacnucaHue perucTpauui;
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L MMA TOYKN N3MEPEHNA,;

® rucrepesnc obHapyXKeHUs CobbITUN.

% Kondwurypauwa [1 =k
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Puc. 28. YcTaHOBKM TUNA CE€TU, HOMUHA/IbHbIX MAPAMETPOB CeTH, a TaKXKe TpaHCPOopMaTopoB.

HomuHanbHoe HanpsXeHue ceTU: Hanps»eHuna 110/1908B, 115/2008B, 220/380B, 230/4008B, 240/4158B,
400/690B (pa3Hoe/nnHelHOe, B 3aBUCMMOCTM OT BbIBPaHHOIO TUNa ceTn);

Yacrora cetn — 50 van 60ly,

Tun cetn — oaHoda3Han ABYXNPOBOAHAA, paclennéHHan ¢asa, TpexdasHan YeTbipexnpoBogHas,
oaHodasHan TPexnpoBoAHas (Mo cxeme KTPeyronbHUK»), TpexdasHas TpexnpoBoaHas (Nno cxeme
«TPeyrofibHUK»), TpexdasHasa TpexnpoBoaHas, TpexdasHas TpexnpoBogHas (no cxeme "3ses3na"); B none
nog HaMMeHOBaHMEM pPa3MeLLEeH PUCYHOK CO CXeMOW CoeANHEHWUIN s BbIOPAHHON ceTy;

Tun Knewen — yKasblBaeT TUMN TOKOBbIX KNeLen, NCNO/Ib30BaHHbIX B M3MepeHnsax. MoXKHO BbibpaTb
Knewm C-4, C-5, C-6 nnu knewm rmbkue F-1/F-2/F-3. [insa pernctpaumnm 6e3 Ncnosib3oBaHMsA TOKOBbIX
XapaKTepUCTUK yCTaHOBUTE NYHKT OTCYTCTBYIOT.

TpaHcdpopmaTop HanpsKeHUA — N03BOAET OnpeaenTb TPaHCHOPMATOP HAMPAMKEHNA, CIM TaKOBOM
ncnonb3ytoTca. HeobxoAnMmo ycTaHOBUTbL NEPBUYHOE HanpsaxeHue (ananasoH 1..999999B) 1 BTOpUYHOE,
KOTOPOE MOXHO BblbpaTb U3 CTaHAAPTHbIX 3Ha4YeHnin 100B, 110B, 115B, 120B. Mocne BKAIOYEHWA ONUMM
«TpaHchopmaTop HanpaKeHMA», none «HanpsarkeHne Un» CTaHOBUTCA HEAKTUBHbIM, @ HOBbIM
HOMWHANBbHbIM HANPAXEHNEM CTAHOBUTLCA 3HAYEHWE, YKa3aHHOE B NOJ1€ MEPBUYHOIO HAMPAXKEHMA.

TpaHcdopmaTop TOKa — NO3BOAAET ONpeaennTb TpaHcGopMaTopbl TOKA. JJuanasoH nsmepeHui
BblIOPaHHbIX TOKOM3MEPUTE/IbHBIX KNELLEN MOMXKHO PacLIMpPUTb, UCMOJb3YA BHELIHME TPaHCHOPMATOpbI
TOKa. [1epBUYHbIN TOK MOMKHO YCTaHOBUTb B Anana3oHe 1...99999A, a BTOPUYHbINM TOK - 1A nam 5A.
MNTOroBbIi AManasoH U3mepeHmsa NOKa3bIBAETCA Nog, CNMCKOM Bbibopa TMNA KNeLen.
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[ononHuTenbHble U3MepeHUsa — JOMNOJIHUTENbHbIE MapamMeTpPbl, KOTOpble aHanm3aTop byaer
pPerucTpmMpoBaTh NOC/e 3aMyCcKa U3MEPEHUA: TOK B HEMTPASIbHOM NPOBOAHMKE (MCNOb3YOTCA
yeTBepTbIE K/eLM, COOTBETCTBYIOLWLEro TMNA), Hanps:eHne N-PE (ans ceteli c pasgeneHHbimn N n PE
NpoBOAHMKaMM). B ciyyae ecnm gaHHble NapameTpbl He ByayT OTMeYeHbl, aHannsaTop He byaet
NPOBOAUTL UX PErncTpaumio.

MNepuogp, ycpeaHeHUA N3MepPEHNI — B AaHHOM M0/1€ BO3MOXHO YCTaHOBUTbL OAMH U3 C/ieyoLLNX
BPEeMEHHbIM NepmnoaoB ycpeaHEHUA N3MEPEHHbIX 3HaYeHWI: noaynepuoa, (CneunanbHbii Pexum, B
KOTOPOM MPOMUCXOANT PErNCTPALLIMA TONbKO HanpsarKeHusa 1 Toka), 200mc, 1c, 3¢, 5¢, 10c, 15¢, 30c, 1muH,
3MuH, 5MKH, 10muH, 15mnH, 30MuH, 60MuH, 120MKH.

BkAlOUeHMe permctpaummn— Bblbop AeNCTBUA A5 aKTUBALMK PerncTpaumnm:
HenocpeacteeHHOe BKAOYEHUE noc/ie HaxKaTtua KHonku Ctapt/Cron:

Moporosoe 3HaYeHne — NO JOCTUKEHMIO 334aHHOr0 MOPOroBOro 3HaYeHmA. Mocne HaXaTUA KNasuLwmn
CTAPT npunbop nepexoamuT B PEKUM aHaIN3a CETU U KOHTPOIA MOPOTOBbIX 3HAYEHUM, NO AOCTUKEHUIO
KOTOPOro 3anycKaeTca Npouecc perncrpaumu.

CornacHo pacnucaHuio — nocne Haskatua Crapt/Cton n3mepuTeib CPaBHUT aKkTyaslbHOE BPeMs C
nepuoaamu, yCTaHOB/IEHHbIMM B rpaduKe, U B COOTBETCTBUM C HUMM 3aNyCTUT U OCTAHOBUT
pernctpaumio.

BHumaHue

Ecnan nonb3osatenb BKAOUYMA HA 3aKnaake EN 50160 onuuio peructpaumm 8 COOTBETCTBUM CO
CTaHAAPTOM, Nepuoys ycpeaHeHUsa CTaHOBUTCA paBHbIM 10 mMHyTam M 610KMpyeTCca CNUCOK Bblbopa
nepuoAoB ycpeaHeHUA B OKHe KOHdUrypauum. Ytobbl U3MeHUTb YCTAaHOBKU ciegyeT CHavyana
BbIK/IOYUTb ONLUMUIO PErucTpaLmmn cornacHo cTaHaapry.

Perncrpauma cornacHo pacrnmcaHuio — yCTaHOBKa YeTbipex NepmonoBs perucTpaummn. Haxmure Knasmwy

L" ANA YCTAaHOBKW OaTbl U BpeMeHU Ha4vasla peructpaumn. Haxkmute Knasuuly U ONA YCTaHOBKMU
OaTbl U BpEMEHM OKOHYaHUA. Eciv Bpemsa OKOHYaHWUA He byaeT 3a4aH0o, aHanm3aTop byaeT Npoao/ixKaTh
pernctpaumio 4o octaHoBKM Knasuuen START/STOP Ha Kopnyce camoro aHanM3aTopa Wau noHOro
3ano/IHeHWA NamMATU. BpemeHHble MHTepBasibl He A0JIXKHbI HAKNa4bIBATbCA APYr Ha gpyra. Ona
npeaoTBpaLLeHmaA oWwMOOoK yCTaHaBNMBaNTe BpEMEHHbIE MHTEPBA/bl B XPOHO/I0TMYECKOM MOpPAAKeE.

MMmA TOUKM namepeHmnsa — noab3oBaTe/ib MOXKET NPUCBOUTb TOYKE U3MepeHna cobCcTBEeHHOE nma, OHO
MOeT MMEeTb MaKCMManbHO 32 3HaKa.

uctepesuc o6HapyKeHua cobbITUii — MCNoNb3yeTcA A41A OLEHKM NOPOroBbIX 3HAYEHUIA COObITUIA.
YcraHasnmeaetca B npegenax 0,0...10,0% c warom 0,5%. TUNMYHbIM 3HAYEHMEM TUCTepe3nca ABNAETCA
2%. NogpobHee B pasgene, NOCBALLEHHOM PerMcTpaLmmn cobbITUi.
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7.2.2 Koudurypanusa B coorBeTcTBHE cO cTaHzapToMm EN50160

Puc. 29. [lononHMUTENbHbIE YCTAHOBKM.

B neBoii 4acTv okHa Bbibepute NnyHKT EN 50160. Monb3oBaTento npeanaraetca Habop KoHOUrypaumi

ANA perucTpaummn napameTpoB KauecTBa 3/1EKTPUYECKOM 3HeprMm cornacHo ctaHgapty EN50160.

Mony4yeHHble AaHHble NO3BOAAOT A4OCTaTOYHO TOUHO OXapPaKTEPM30BaTh NapameTpbl U KpUTEPUN

KayecTBa 3/IeKTPUYECKOM SHEPTMM B Pacnpeae/INTe bHbIX CETAX HU3KOTO M CPEeAHEro HanpsaAsKeHus.

MpoJoNKNTENBHOCTb U3MEPEHUA cocTaBaAeT 7 AHEﬁ. Mepuopg ycpeaHeHUA ANA BCeX NapameTpos,

Kpome 4acCToTbl 1 A03bl d)nMKepa, coctasnsert 10 MWHYT, T.€. 33 BECb Nepunos Ha6}'ll-0[l,EHMFI ANnA KaxXgoro

napameTpa coxpaHaroTca 1008 3HaYeHUA. ITU 3HAUYEHUA UCNONb3YIOTCA AN OLEHKU B COOTBETCTBME C

YCTaHOB/NE€HHbIMU HOPMaMM KavecCTBa.

Tabn. 4 coaep»KUT aKkTyasbHble KpUTEpPUU nsmepeHuii cornacHo EN 50160 B ceTax HanpsxKeHMem 40

35KB. 3Ta KoHOUrypaLms ycTaHaBAMBAETCA Noc/ie Bbibopa ycTaHOBKM «CeTU HU3KOro U CpeaHero

HanpsaXXeHua».
OcHoBHOE
Mapametp Bpems Kputepuii
U3mMepeHus
Ona 95% 3amepoB OTKIOHEHWE OT HOMMUHAJIbHOTO
MN3meHeHMe HanpaxeHun 10 MukyT 3HAYEeHUA HanpPAXeHMA AONXKHO Haxo4MTbCA B
(RMS) npeaenax +10% Unom
Ona 100% 3amepoBs: —15%...+10% Unom
Ona 99,5% 3amepos oTKNOHEHWE AONKHO
HaxoauTbca B npegenax +1% fnom (gns 500y,
YacTtoTa 10 cekyHA
cooTBeTCTBeHHO 49,5...50,5lu)
Ona 100% 3amepoB.: —6%...+4% fnom (47...52Iw)
OnuntenbHas gosa davkepa 2 vyaca Onsa 95% 3amepoB NoKasaTesib 4A1Te/IbHOM 403bl
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dnmkepa Plt<1

KoadounumeHt
HECUMMETPUN HanpsarKeHuA

10 muHyT

Ona 95% 3amepoB KOapDMLMEHT HECUMMETPUMU NO
obpaTHOM NocneaoBaTeNIbHOCTM A0/MKEH ObITb < 2%

CymmapHbiii KoaddpuumeHT
rapMOHUYECKUX
cocTasaaowmx (THD)

10 muHyT

Ona 95% 3amepos THD ponHbl 6bITb < 8%

[apmoHuyeckue
COCTaBAAOLWME HAMPAXKEHUA

10 muHyT

Ona 95% 3amepoB ypOBEHb KaxKa0M U3 rapMOHMK
HanNPAXXeHUs OTHECEHHOM K OCHOBHOM CyMMapHOM
[O/IKEH BbITb MEHbLUE, YeM:

[apMOHWKa HenapHoro
pAaaa

FapMoHWKa napHoro
pAaaa

OTHOCUTENbHBIM
YpOBEeHb

2,0%

1,0%

0,5 %

OTHOCUTENbHBIN
YPOBEHb

50% 2
6,0 %
5,0 % 6..
24

Pag Pag

9 1,5%
11 3,5%
13 3,0%
15 0,5%
17 2,0%
19 1,5%
21 0,5%
23 1,5%
25 1,5%

Tabn. 5 coAepsKUT KPUTEPUM A8 «BbICOKOBOJ/IbTHBIX CETENY.

Mapametp

OcHoBHOe
Bpems
M3mepeHusa

Kpurtepui

OTK/N0HEeHWe HanpsaxeHus (RMS)

10 muHyT

CeTn HOMMHaNbHOro Hanpaxenusa 110kB:

Ona 95% 3amepoB OTK/IOHEHWE OT HOMUHANILHOTO 3HAYeHUsA
HanNpAXeHNAa A0NKHO HaxoanTbea B npegenax +10% U, om
CeTn HOMMHANbLHOrO HanpaxkeHma 220KB:

Ona 95% 3amepoB OTKNOHEHUE OT HOMUHANBLHOMO 3HaYeHUA
HaNpAXKeHUA [OMKHO HaxoanTbea B npegenax -10%...+5%
Unom

YacroTa

10 ceKkyHg,

Ona 99,5% 3amepoB OTKNOHEHWE OT HOMWHANIBHOTO
3HAYEHWA HANPAXKEHUA JOIKHO HAaXOAWUTLCA B Npeaenax
+1% f.om (408 50Ty, cooTBeTCTBEHHO 49,5...50,5TL1)

[na 100% 3amepoB.: —6%...+4% f,om (47...52TL)

[o3a pavkepa

2 yaca

[nsa 95% 3amepoBs NoKasaTeNb A4/UTeNbHasA 4033 pvKepa
P, <0,8

KoadpodumumneHT HecummeTpum
HanpsaXKeHus

10 muHyT

[ns 95% 3amepoB KO3PPULMEHT HECUMMETPUM MO
ob6paTHOM nocnenoBaTeIbHOCTM A0NKeEH bbiTh £ 1%

CymMmapHbI KoappuumeHT
rapMOHMYECKMX COCTaBAAIOLLMX

10 muHyT

[Ons 95% 3amepoB THD goKHbI 6bITb < 3%
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(THD)
Ons 95% 3amepoB ypOBEHb KaK40M 13 rapMOHMK
HanpPAXeHMA OTHECEHHOM K OCHOBHOM rapMOHMKE A0/IKEH
6bITb MeHbLUE, Yem:
FapmoHuKa HenapHoro
FapmoHuKa napHoro psaaa
paga
OTHOCUTENbHbIN OTHOCUTENbHbIN
Pap, Pap,
YpOBeHb YPOBEHb
3 2,0% 2 1,5%
5 2,0% 4 1,0%
7 2,0% >4 0,5%
lFapMoHUYecKkue coctasastowme 10 muyT 9 10%
HanpAaXKeHua 11 15%
13 1,5%
15 0,5%
17 1,0%
19 1,0%
21 0,5%
23 0,7 %
25 0,7%
>25 0,2+0,5-25/h %

Ana KoHPUrypauumn aHanmMsaTopa CornacHoO AaHHOMY CTaHAAPTY AOCTAaTOYHO YCTaHOBUTb HOMMHAJIbHOE
Hanpsa)eHWe 1 YacToTy CeTU, ONPeaeNnTb TUM CETU, a TaK¥Ke YCTaHOBUTb HEOBXOAMMbIN TUN
TOKOU3MEpPUTENbHbIX Kewen. Mpn HeobxoaMMOCTM YKa3aTb HOMMHaA/IbHblE 3HAYEHUSA
TpaHCHOPMATOPOB TOKA U HAMNPAKEHUSA.

[Janee nepeintn Ha 3aknagky EN50160 v ycTaHOBWUTb rafiouKy «Perncrtpaumnsa B COOTBETCTBUM CO
CTaHAAPTOM». ITO aKTUBUPYET KOHPUIYpaLMIO ANA PETUCTPALUM B COOTBETCTBUM CO CTaHAAPTOM, a
TaKKe 610KMpPYeT BO3MOXKHOCTb BHOCUTb M3MEHEHMA B KOHPUTypaLmio B perkmmax HanpskeHue, Tok,
MowHocTb 1 3Heprus, FAPMOHUKKU. YCTaHOBNEHHbIE paHee NapaMeTpbl B aHHbIX pexXumax He byayT
YYUTbIBATbCA aHAIN3ATOPOM.

B HUMKHEMN YacTu OKHa BblbepuTe A1a BbICOKOBONBLTHbIX MM HU3KOBOMLTHbIX CeTEN ByaeT
npou3BoaAUTLCA perncTpauus. MNosb3osaTesib MOXKET NPOCMOTPETb YCTAaHOB/IEHHbIE MO YMOAYaHUA
napameTpbl Ha 3aKnaaKax OcHoBHble, FapMOHUKKN 1 CobbITUSA. MpK HEOBXOANMOCTU MOXKHO BHECTHU
N3MEHEHMA N COXPAHUTb KOHDUTYpaLmIo.

M3meHeHne amnanTygHbIX 3HaYeHUN AnAa rapMoHU4YeCKnX CoCTaBIAOWMNX (3a|<nap,Ka « rapMOHMKM»)
BO3MOXXHa ABYMA cnocobamu:

BBecTn 3HayeHue B Ta61w|u,e noa pUCyHKoOM. AKTMBaumA AYENKM C HYXXHbIM HOMEPOM rapMOHUKN
ocywecrBnaeTca ,D,BOP‘IHbIM Ha*KaTMeM JIEBOMN KNaBULLUK MaHUNYNATOPaA «Mbllb».

[Baxapbl HaXKaTb Ha rpadUUECKOM OTOBPANKEHNN HYKHOM rapPMOHMKMK. Mocae 3aXKaTb NEBYIO KNaBuLy
MaHWNYAATOPa U ABUKEHUAMU BBEPX/BHU3 YCTaHOBUTb HEOBXOAMMbIN YPOBEHb.

BHumaHue.
YposeHb THD ¥ rapMOHUK yCTaHaBANBAETCA OTHOCUTE/IbHO OCHOBHOM COCTaBASAIOLLEA.
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Puc. 30. Pernctpauyma cornacHo EN 50160 — FapmoHuKu.
Ha 3aknagke CobbiTua:
MpoBan HanpsXeHUA He MOXKET BbITb YCTAHOB/IEH HUMKE, YEM NpepblBaHKE.

HomumnHanbHoe HanpAaXxXeHne NnpuHNmaeTca U3 nonAa HomwuHanbHoEe HanpAaxeHwne cetn B OCHOBHOM
pa3sgene KoHouUrypaumu.

OCLI,MI'I/'IOI'paMMbI 3aHMMAKOT OTHOCUTE/ZIbHO MHOIO MeCTa Ha KapTe NamMATU, YTO MOXKET BbI3BATb
CIMWLKOM 6bICTpoe 3ano/IHeHWE BblAeNeEHHOTO obbema ana YCTaHOBI'IEHHOVI TOYKUN n3mepeHunA.

MHd)OpMaLI,Mﬂ 0 cobbITUM COXpPaHAETCA aHAa/IN3aTOPOM Ha KapTe NaMATU B MOMEHT €ro 3aBepLlleHnA.

e Bpemsa Hayana cobbiTuA

e Bpemsa oKoHYaHuMA cobbiThA

e [loporosoe 3HayeHue

e [lpepenbHble 3HAYEHMA NApPaMeTPa BO BpemMsa AeiCcTBUA cobbITUS
e CpepHee 3HayeHMe NapameTpa BO BpeMs AeNCTBUA cObbITUA

B cnyvae ecam peructpaums npepsanacb B MOMEHT AeWCTBUA KaKoro-1mbo cobbitus, nHbopmaumsa o
HEeM TaKKe COXPaHAeTCA, 04HAKO TOr4a 3anuch BK/OYaET:

e Bpems Havana cobbITMA
e T[loporoBoe 3HayeHue

L I'Ipep,eanoe 3Ha4YeHMe NnapameTpa, 3aperncTtpnpoBaHHOE 40 MOMEHTA OCTAaHOBKU perncrtpaumn.

Ana ABYX NMNapaMeTpoB: HANPAXEHNA N CUIbl TOKA, MOXXHO BK/TIOYUTb pPerncTtpauynto ocumniorpamm B
MOMEHT Hayana U OKOHYaHMA cobbITUA. 3anncbiBatoTca 6 nepmnoaos CUrHana: 2 nepunoaa nepen
Ha4yasnomM un 4 nocne coBepLleHuna cobbITuA.
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7.2.3 Hamnps:xeHue

[aHHbIl pa3gen KoHPUrypaumm nmeet Ase 3aKnaakm: OCHOBHble NapameTpbl 1 JLONOAHUTENbHbIE
napametpbl.

7.2.3.1 OcHos8HbIe

Ha pucyHKke 33 noKasaHa 3aknagka ¢ OCHOBHbIMM napameTpamu. B 3aBUCMMOCTU OT YCTaHOBJIEHHOTO
TMMa CeTU, PerncTpaumns ocHoBbiBaeTcs Ha dasHoM (ogHodasHan, pacwenaeHHas (aByxdpasHas),
TpexdasHas YeTblpexnpoBoAHasn) AN TMHEMHOM HanpaxXeHu (TpexdasHan TpexnpoBoaHas).

BO3MOKHO yCcTaHOBKa perucTpaumm cpeaHero sHayeHuma (Cp), muHMMmanbHoro (MuH), MakcMmanbHoro
(MakKc), a Takxe mrHoseHHoro (Umn) 3HaueHuA HanpaxkeHus. Mone Bce no3sonsAeT Bblaenatb/ybupatb
BblAe/IeHNE Ha BCEX YeTbIpex 3HaYeHUAX.

[OnAa perncrtpaumm makCMManbHOTO ¥ MMHMMA/IbHOTO 3HAYEHMA HANPAXKEHUA B AONO/IHUTENIbHOM MNoe
yCTaHaB/AMBAETCA Nepuos pacyera: % nepuoga, nepuog, 200mc (10/12 nepuogos gns 50/600u), 1c
(50/60 nepuogos), 3 (150/180 nepuoaos) uam 5c (250/300 neproaos).

Pernctpauma ocumanorpamm Nocae Kaxaoro nepnoaa ycpeaHeHus — 3anucb B NamaATb TPEX NeprMoaos
HanNPAKeHUA Noc/Ne OKOHYaHWUA KaXKA0ro BPEMEHHOTO MHTEPBAA ycpegHeHWs (Hanpumep, Kaxaple 10
MUHYT).
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Puc. 31. OcHOBHbIe YCTaHOBKM A1 U3MEPEHWNI HaNpPAXKEHUS.
C npaBoOW CTOPOHbI PacnofioXKeH 610K KOHOUTypaLUKN perucTpaLmm cobbITUi.

AKTMBUpPYITE permMm Pernctpaumnmn cobbiTuit U yCTaHOBUTE NOPOroBble 3Ha4YeHna. BBoa Noporosbix
3HaYeHM BOSMOXKEH KaK B aBCO/IIOTHBIX, TaK U B OTHOCUTE/IbHBIX (HOMWHA/IbHOTO HAMPSXKEHWA CeTH)
3HaYeHwmAX.
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,ﬂ,OI'IyCTMMbIe Anana3oHbl:

e nepeHanpaxeHua: 0,0...4+20,0% c paspeweHmem 0,1%, NM60 B abBCONOTHbIX BE/IMYMHAX B TAKOM

*Ke ananasoHe;
e nposanbl: 0,0...-99,9% c paspelweHnem 0,1%, nMbo B aBCOMOTHbIX BEIMYMHAX;
e npepsbiBaHua: 0,0...-100,0% c paspewweHnem 0,1%, nmbo B abcontoTHbIX BeanunHax o 0,0B

(ypoBeHb NPOBasIOB HAMPAXKEHUA He MOKET bbiTb 60/1ee HU3KUM, YEM YPOBEHb NPepbIBaHMA).

[Ona TMnoB ceTei ¢ HeMTPaAbHbIM MPOBOAHMKOM BO3MOXKHA YCTAHOBKA NOPOroBOro 3Ha4eHusa gns
peructpauunm cobbituii ¢ uenu N-PE.

Mpu BbIBOpE abCONOTHBIX NN OTHOCUTENbHbLIX BEIMYMH NepepacyeT NPOMCXOANT aBTOMATUYECKM.

BHumaHue

Ecnn nonb3oBaTtesib NOC/e YCTAaHOBKU NOPOroBbiX 3HaUYeHU cobbITUiA U3MeHUT 3HaueHue
HOMMHANbHOrO HaNPAXXEeHUA CETU, YCTaHOB/IEHHbIE B OTHOCUTE/IbHbIX BE/IMYMHAX NOPOrosble
3HAYeHMA OCTAHYTCA Ha TOM }Ke YPOBHe.

AKTMBaLMA perkMma Pernctpaumm ocunanorpamm no3so/INT COXPaHATL 6 MepuroaoB ToKa U
HanpsAKeHUa 40 1 Nocne Havana cobbiTua.

7.2.3.2 JlonoaHumebHble

Ha Bknaake JononHUTeNbHble YCTaHaB/IMBAKOTCA cneayroume napamMeTpbl permcrtpaynnm:

®  4acToTa;

®  K03OPULMEHT NUKOBbLIX 3HAYEHWI;

o  daukep;

o  K03OPUUMEHT HECUMMETPUM U CUMMETPUYHbIE COCTaBASAIOLLUE.

[N Ka)kgoro U3 napameTpoB BO3MOXKHa YCTaHOBKa pPerncTpaumm MMHMMasbHbIX, CPEAHMX,
MaKCMMabHbIX UNN MTHOBEHHbIX 3HAYEHWUN.

B npaBoﬁ 4aCTU YCTaHAaB/IMBAOTCA NOPOroBble 3Ha4YeHNA ANAa perncrtpaumm cobbITHiA:

e yacroTa: 40...70ly, c paspeweHunem 0,01y, uam 0,1%. MNMpn 3TOM MUHUMaNbHOE 3HaYeHue
NMOPOroBOro 3HaYEHMs AOJIKHO ObITb MeHbLLE YCTAHOBEHHOr0 HOMWHAJIbHOTO 3HAYeHMA
YacTOTbl CETM, @ MAaKCMMA/IbHOE A0/KHO NPEBbILWATb €ro;

o  K03dPUUMEHT NMKoBbIX 3HaYeHui: 1,00...2,50, paspeweHune 0,01;

o  K03dPUUMEHT HecummeTpun no obpatHol nocnegosatenbHoctu: 0,0...20,0%, paspelueHme
0,1%;

e dnuKkep (pAuTenbHaA M KpaTKoBpemeHHas go3a): 0,0...20,0 c paspeweHmem 0,1.
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Puc. 32. lononHUTENbHbIE YCTAaHOBKM AN1A U3MEPEHUNIN HANPSAMXKEHUN.

7.24 Tok

BHumaHue
KoHdurypauma ToK JoCTynHA TONbKO NPU YCTaHOBKE O4HOro U3 BO3SMOMHbIX TUNOB
TOKOU3MEPUTEJbHDbIX KNeweil B OCHOBHOU KOHUrypaLum aHanmsartopa.

MapameTpbl peructpaunm:

e Peructpauuma cpeHeKBaapaTMYeckoro s3HayeHus (RMS) Toka;
e Bbibop neproaa ycpegHeHUa 4na MakCMManbHOIO U MMHMMAIbHOIO TOKOB;
e Peructpauma KoadpoduLMeHTa NMKOBbIX 3HAYEHUN;

e Peructpauma KoadpduumeHTa HECUMMETPUNU U CUMMETPUYHDBIX COCTABAAIOLMX.
B npaBoit YacTu yCTaHaB/IMBAOTCA NOPOroBble 3HAUYeHUA 419 PerncTpaumum cobbiTuit:

Ons pernctpaumnm cobbiTUiM NO TOKY YCTaHaB/IMBAETCA BEPXHAA N HUXKHSAA rpaHuLa cpabaTbiBaHMA.
[dnanasoH 3HayeHnit oT 0,0A 1O HOMMHAILHOTO 3HAYEHMA TOKA U3MEPUTE/bHBIX KNellen (Kneww, a
TaK)Ke BO3MOXKHble TOKOBble TpaHChopMaTopbl). MUHMMaNbHOE 3HaUYeHUE He MOKET BbITb 6o/bLIE, YEM
MaKCMMaibHOe 3HayeHue. [Ins ceTn C HEMTPaNblo MOXKHO YCTAaHOBUTb PA3/INYHbIE NOPOroBble 3HAYEeHUA
AnAa GasHbIX U HeMTPaNbHOro NPOBOAHUKOB.

KoadpduumeHT NMKOBbIX 3HAYEHWUI: ABA NOPOrOBbIX 3HAYEHUA A/1A BEPXHEN U HUMNKHEN TPaHULb
cpabaTbiBaHuMA. [lnanasoH 3HaveHui 1,00...5,00 c paspeweHunem 0,01.

KoapdUUMEHT HECUMMETPUU N CUMMETPUYHbBIE COCTaBAAOLME: OAHO NOPOroBoe 3HaYeHne (BepxHan
rpaHuua), AnanasoH 3HavyeHuit 0,0...20,0% c paspeweHuem 0,1%.
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Puc. 33. YcTaHOBKM ANA N3MepPeHUI TOKa.
7.2.5 MoWHOCTb U 3HEPrus

Pasgen koHurypaumm MoLWHOCTb U SHEPrua pasaeneH Ha Tpu BKAagKn: MOWHOCTD,
JdononHutenbHble, IHeprusa.

BHumaHue
KoHdurypauma MoLHOCTb U 3HepPrua A0CTYNHA TO/IbKO NPU YCTaHOBKE OAHOr0 U3 BO3MOXHbIX TUNOB
TOKOM3MepUTe/IbHbIX K/eLeil B OCHOBHOI KOH$UrypaLmum aHaausaropa.

7.2.5.1 MowHocmb
BO3MOKHa YCTaHOBKA PermcTpaLmm MMHMMaAbHbIX, MaKCUMasbHbIX, CPEAHUX U MTHOBEHHbIX 3HAaYEH UM
(aHaNOrMYHO KOHPUrypaLMM TOKOB U HANPANKEHWN).

MapameTpbl perncTpaunm:

o  AKTMBHAA MOLLHOCTb

e PeakTMBHaA MOLLHOCTb

e [lonHAsA MOLWHOCTb

e MoOLLHOCTb HEJIMHENHbIX UCKaXKEHW

[NAa Kaxaoro M3 napameTpoB BO3MOXKHA aKTUBALMA PeXnma perncrtpaymm cobbITUM: YCTaHOBKa
MUHUMA/NIbHOTO U MAaKCUMa/IbHOIo MOPOroBoro sHa4eHumA.

[nanasoH 3Ha4YeHui:

e  AKTMBHaa mowHocTb: 0,0...999,9 BT/kBT/MBT
e PeaKktmsHaa moluHocTb: 0...999,9 BAp/kBAp/MBAp
e [lonHaa mowHocTk: 0,0...999,9 BA/KBA/MBA

46




e MOUIHOCTb HEIMHEMHbIX UCKaxkeHui: 0,0...999,9 BAp/ kBAp/MBAp
Monb3oBaTeto A4OCTYMNHbI ABE METOAMKM pacyeTa PeakTUBHON MOLLHOCTU:

®  COrNacHo pekomeHgaumam ctaHgapta IEEE 1459-2000,
®  COrNacHoO CTaHJAPTHOMY MeToay.

Hannune aByx meTof0B pacyeTa peakTMBHOM MOLLHOCTM 06YyCN0BAEHO HEOAHO3HAYHOCTbIO
CTaHZapPTHOro MeToa pacyeTta cornacHo Teopun Budeanu. B ctaHaapTe IEEE 1459-2000
NnpeaycMoTPEeHO HECKOJ/IbKO BapUAHTOB pacyeTa MOLLHOCTU, YTO NO3BOIAET MNONYYNTb AOCTOBEPHbIE
pes3ynbTaTbl NPU aHaM3e HECMMMETPUYHbBIX CUCTEM CO 3HAUUTE/IbHBIMU UCKAXKEHMAMM NO TOKY U
ocuMANOrpaMMe HanpAKeHUA.

Mpu BbIbOpPE METOAMKM pacyeTa cornacHo ctaHaapTy IEEE-1459, B KauecTBe peakTUBHOM MOLLHOCTM
MPUHMMAETCA MOLLHOCTb OCHOBHOW rapMOHMKMN Q;, @ MOLLHOCTbIO FaPMOHUYECKUX UCKAXKEHWA
CYMTaAEeTCA MNOJIHAA MOLLHOCTb HEOCHOBHOM rapMOHWMKK Sy, eAMHNLA U3MepPeHNa KoTopown AsndeTca BA.

[nanasoHbl 3HaYEHMUIA:

P, Qg, S, D cornacHo metoauku Budeanu: 0,0...999,9BT, BAp, BA (1au KBT, KBAp, KBA nnm MBT1, MBAp,
MBA) c paspeweHuem 0,1BT, BAp, BA (nan kBT, KBAp, KBA nnu MBT, MBAp, MBA).

P, Qy, S, Sy cornacHo IEEE 1459: 0,0...999,9BT, BAp, BA (1nun KBT, KBAp, KBA nnn MBT, MBAp, MBA) c
pa3pelueHmem 0,1BT, BAp, BA (1au KBT, KBAp, KBA unu MBT, MBAp, MBA).
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Puc. 34. MowWHOCTb 1 DHeprua: 3aknagka MowHoCTb.

7.2.5.2 JlonosnHumenavHble

Ha Bknaake [lononHUTENbHbIE BO3MOXHA YCTaHOBKa AO0NO/THUTE/IbHbIX MNApPaMeTpOoB PETNCTpaLnmn,
CBA3aHHbIX C MOLWHOCTbHO!
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o  Ko3ddPpmumeHT MoLLHOCTU: MOPOroBble 3HaYeHUs yCTaHaBAUBatoTcA B gManasoHe 0,00...1,00 ¢
paspeweHnem 0,01;

e KoadpduumeHT casura das cos(p): Noporosble 3HaYEHUA YCTaHABAUBAKOTCA B AManasoHe

0,00...1,00 c paspewennem 0,01;

e tg(p): noporoBble 3Ha4YeHUA ycTaHaBAuBatoTca B AManasoHe 0,00...10,0 c paspeweHnem 0,01.

7.2.5.3 3JHepzus

Ha Bknagke dHeprua (Pyc. 36) BO3MOXKHa aKTUBALLMA PErMcTpaummn cobbiTUI C yKasaHMEM BEPXHEN U

HUXKHeN rpaHnLbl NOPOroBbIX 3HaAYEHUN.

[AnanasoHbl 3HaYEHMUIA:

dHeprua akTnBHas Ep: 0,0...999,9B1'y (KBT-4, MBT'u, IBT"4) unu 9,9TBT"u c paspelueHmrem 0,1 BTy (KBTu,

MBT-y, BTy, TBTu).

dHeprua peaktuBHas Eq: 0,0...999,99BAp-u (KBAp-4, MBAp-y4, FBAp-4) unn 9,9TBAp-4 ¢ paspelieHnem

0,1BAp-u (KBAp-y, MBAp-u, IBAp-u, TBAp-u),

dHeprua nonHas Eg: 0,0...999,9BA 'y (KBA'u, MBA-u, TBA-4) nnu 9,9TBA 'y c paspeweHnem 0,1 BA-y
(KBA-4y, MBA-u, TBA"u, TBAu).

[lna aKTUBHOW M PeaKTMBHOM 3HEPrMM aHaAN3aToP U3MEpPAET PasaesibHO ABe Be/IUYnHbI: noTpebnsemas

M reHepupyemasn. YCTaHOB/IEHHbIE NOPOroBble 3HaYeHUA AeNCTBUTENbHbI A5 06enX BENUYMH.

S Kondwrypauywa [1*

Mok ansHas KOHGHTypauHa

- ;)j HacTpofikn aHanHzaTopa
B {5 Touka HaMepenns 1

} L_é EN 50160

2 ";.;: Hanpsuerie

5 ﬁ Tor

S r——
B w] [ apMOHHKH

&l {'5 oMK HEMEPEHHA 2
2 (5 Touca vamepenn 3

Bl {'5 TouKa HEMEPEHHA 4

_'_ﬁ SrcnopT

5 WmnopT
s

& MowHocTe s ADNONHATENEHEIE | 2 IHepria |

Bee Mt o)

I r W

MowHoCTH PF

Mare

Hnan.

M oo
Mace = 1,00

osg

Bee M o

r r W

Make

M.

V¥ PerucTpauma cofieimuii
P . 0,00
Makc E 1,00

|
¥ Pernctpauma cobibimui ‘

rtog

Bre MyH p
r r W

Make

i,

¥ PerucTpauma cobbimhi

KoHGHMpaLHA sHanH3aTapa

- _‘_)j HacTpofikn aHaMEATOPS
{3 Touka HaMepeHra 1
5'5 TouKa H3HEPEHIRA 2
{5 TorKka HaMEPEHHA 3

g‘s ToMKa H3MEPEHHA 4

Puc. 35. MowWHOCTb 1 3Hepruna: 3aknagka JononHntensHo.
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S Kondwrypayma [1* EEE
NoKankHAA KOHEHMYpauHA | & MowHocTe | e AONONHATENEHEIE 2 3Heprig |

[ AKTHBEHAA 3HeprHA Ep

H [y HacTpofick aHankzaTopa
N [V PervcTpausa cofiemii

¥ Pervcrpauna
2 (5 1owcs worepenin 1 ? maxe o |

d - PeakTiBHan 3Hepria E
; S ENSO160 q
g

¥ PerncTpauma coBeimii
Y Hanpsxerme W Peructpauna

-y Make o0 BiAp4 ;I”
} ﬁ Tow ’rnunnan aneprus Es J

¥ PerncTpawA cobemii

2 (5 Touca vareperia 2
&l {'5 TouKa HaHEpEHHA 3

23 {‘5 TouKa M3MEPEHHA 4

W PerucTpaua

Mace 0,0 B 4| |

(43 FkenopT | _; 3 WnopT

KOHGHrYPaUHA aHanKaaTopa |

} _'..; HacTpofiku aHanzaTops
{5 Touka mamepenma 1
&5 o varepenn 2
{5 Toura mameperna 3

gs TouKa HaHEpEHHA 4

Puc. 36. MOLWWHOCTb 1 3HEpPrma: 3aknagKa dHeprma.
7.2.6 TapMOHMKHU

B BeTBM FAPMOHMKM NO/1b30BaTE/Ib MOXET HacTpanBaTb CNocob perncrpaumm u onpeaeneHuna cobbiTnii
raPMOHUK HaMpAXeHUA U TOKa, a TaKXKe APYrnx napamMmeTpoB, CBA3aHHbIX C HUMMN.

OHa pasgeneHa Ha gBe BKAagKu: OCHOBHbIe U [lonosaHUTeNbHbIe.

7.2.6.1 OcHoBHbIe

B BerHEVI 4aCTU OKHa YCTaHOBUTE KOH(I)MI'ypaLI,MEO ANA rapMoOHUYECKNX COCTaBAOWNX TOKA UK
HanpAaXxeHuA.

CymmapHbI KO3 PULMEHT rapMoHMYecKkmx coctasastowmx THD — nona MuH, Makc, Cp, Umn oTsevatoT
33 pPernucTpaumo MUHUMAAbHbIX, MAKCUManbHbIX, CPeAHUX U MITHOBEHHbIX 3HAYEHWUN COrNacHO
YCTaHOBNEHHOMY AMana3oHy ycpeaHeHuA.

B nNpaBoit YaCcTN OKHA BO3MOXHO aKTMBMPOBATb PEXUM PEerucTpaumm cobbiTnin. YcTaHOBUTE NOPOroBoe
3Ha4yeHue B ananasoHe 0,0...100,0% c paspewenmem 0,1% ana HanpaxkeHua n 0,0...200,0% c
paspeweHuem 0,1% ana Toka.

Mpenen aMnanTyAbl rApMOHUK — B 3TOM YacTW NO/Ib30BATE/b YCTAaHAB/MBAET Npefes/ibHble 3HaYeHUs
aMnNAMTYA rapMOHUYECKMX COCTaBAAIOLWMX. Bbibepute eAnHULY N3MEPEHMA U YCTaHOBUTE 3HAYeHUe gnn
Nto60 13 rapMoHMK oT 2-0i fo 50-0i1. YcTaHOBKa 3HAaYeHWUs BO3MOXKHA HECKONbKMMM cnocobamu:

o lllenkHuTe ABaXKAbl N1EBOM KNaBULLEA MAaHUMNYAATOPA «Mbllb» Ha 3HAYEHUM HEOBXOAMMOIA
rapMOHMKU U BBEAUTE HOBYIO BE/INUMHY.

e MOXHO BOCNO/1b30BaThCA KAaBMLWaMu Ha KnasmnaType: BJIEBO/BMPABO ansa sbibopa Homepa
rapMoHuKK, a Knasuwim BBEPX/BHW3 ana sbibopa 3HaveHus ¢ warom 0,5. Knasnwn PAGE UP

49



ysenmuut amnamtyay ao 100%. A PAGE DOWN po Hyna. Knasmwa HOME nepekntoyaeT Ha
BTOpYto rapmoHuKy, END Ha nocnegHtoto (50-t0).

° LLlenkHute NIeBOM KNaBuLlen MaHUNYNATOPA «MblWb» Ha 3Ha4YeHUU H806XOAMMOﬁ rapMOHUKN.

MepeBeaunTe Kypcop Ha rpaduK U1, yaepK1Bas NeBYIO KNaBULLY MAaHMNYAATOPA KMbIlWbY,
yBennybTe 3HaueHue, ABUran BBEPX, AN YMEHbLUMTE, ABUras BHUS.

[AnanasoH 3HaYeHni:

[Ana rapmoHunyeckmnx coctasnatowmx Hanpaxenma: 0,0...U ., ¢ paspeweHuem 0,1B, B npoueHTax
0,0...100,0% c pa3peweHnem 0,1%.

na rapmoHuyecknx coctasaatowmx Toka: 0,0...2xl,.m € paspewenmem 0,1A, B npoueHTax 0,0...200,0% c
paspeweHnem 0,1%.

% Kondurypayma [1*

=l0x
TokansHas KoHbHrypaua | W coroeree | V& fononvrenshiie |
52 T
- |._1’ HacTpoficn aHankzaTopa
KoHgHrypauwia ana  |Hanpaskenve v |
=] g;s ! Touka WaMepEHA 1
’ ? THD U
- g é EN 50160 ’7"352 p” |C7p Gz Lo | ¥ PermcTpauma cofisimhii Makc 10,0 %l
- ,‘}' Harpsimerie —AMNIATY,Aa FAPMOHUK
. @ Tox 'Eje p"" 'CVD s w”' | [¥  PervcTpauna cofibmii |
Y MpeAen aMNAKTY AbI FaPHMOHHK (0THOCHTENBHO OCHOBHOM FapMOHMKIA)
. t: MOLHOETE M 3HEPMHA 100
L)
B ﬁ Touca HaMepeHHA 2
2 g; To4KaE M3MEPEHHA 3 5
& g Touka HaMeperia 4
L:aj SKenapT L‘-\Ei MnopT
HKOHHIrYpALHA SHANHMEATOPA | 2 s
[R¥] E
;_j HacTpoikK aHanHsaTopa
2 5 Touca vamepena 1
] g; TouKa MEHEpEHIA 2 25
& g Touka HaMEpEHHA 3
23 @ TouKa M3MEPEHHA 4 i — THD U
olm |_| = = [ S = = —
2 4 & 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Eautiua H 3 4 5 6 7 8 a 10 11 12 13 14 15 16 17 18 19 20
K
I LI Mam:[%]l 2.0 24.1 Lo 118 05 6.3 0.5 1.5 0s 20,1 0.5 30 0.5 0.5 0.5 20 0.5 1.5 05
) | |
Puc. 37. OCHOBHble YCTaHOBKWU FaPMOHMUK.
7.2.6.2 JlonosiHumesibHbie

KoadpPpUUMeHT rapmoHMYECKUX NOTEPDL: aKTMBALLMA PEXKMMA PErucTpaLmMm cobbITUIA C YCTAaHOBKOM
NoporoBbIx 3Ha4YeHui B gnanasoHe 0,0...50,0 c pa3peweHmem 0,1.

Yron casura 4)83 mexay rapMmoHUYECKUMU COCTaBAAWMMMN TOKA U HANPAXEHNA: pernctpauma
MaKCMMa/ZIbHOIo, MMHMMa/IbHOToO, cpeaHero, MrHOBEHHOIO 3Ha4YeHUA ANA rApPMOHUK 1..50.

AKTMBHAA N peakTUBHAA MOLWHOCTb FAPMOHMUK: LMKAINYECKaa permcTpauma MOLLHOCTU rAPMOHUK 1...50.
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g‘s ToHKka HsHEpEHHA 1

{3 TouKa HaMEpEHHA 2
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Puc. 39. loNOAHNUTENbHbIE YCTAHOBKM FAPMOHMK.

7.2.7 KoHdurypanus «mno yMoT4aHUIO»

Mocne ycTaHOBKU NPUAONKEHMA, MPOUCXOAUT MMNOPT KOHPUIYpaLKit Mo YMONYAHUIO U3 aHaIM3aTopa.

e HanpsaxeHue

L Hal'lpﬂ)KEHME N TOK

e MouwHocTb

e MoOWHOCTb U FAPMOHUKMU.

HanparkeHue

HanpﬂmeHme N TOK

MowHoCcTb

MowHoCTb K
rapMOHUKHN

Hanpsa»keHue U

Hanpa»keHne U

Hanps»keHune U

Hanpsa»keHue U

KoadpodmumneHT nnKoBbIxX
3HayeHui U

KoadppumumnmeHT nnKoBbIX
3HayeHui U

KoadpoumumneHnt
NMUKOBbIX 3HaYeHnn U

KoadpounumeHt
NMUKOBbIX 3HaYeHnn U

YactoTa

YactoTa

YactoTa

YactoTa

KoadpounumeHt
HECUMMETPUUN U
CUMMETPUYHbBIE
coctasnawouwme U

KoadpopumumneHt
HECUMMETPUU U
CUMMETPUYHbBIE
coctasnawouwme U

KoadpoumumneHnt
HECUMMETPUUN U
CUMMETPUYHbIE
cocrasnawouwme U

KoadpounumeHt
HECUMMETPUUN U
CUMMETPUYHbIE
coctasnawouwme U

Tok |

Tok |

Tok |

KoadpdumumeHT nnKoBbIX
3HayeHwuw |

KoadpoumumneHnt
MUKOBbIX 3HaYeHW |

KoadpoumumeHt
MUKOBbIX 3HaYEHW |

KoadpopumumneHt

HECUMMETPUN U
CUMMETPUYHbBIE
cocTtasnawouwme |

KoadpoumumneHt

HECMMMETPUMN U
CUMMETPUYHbIE
cocrasasawouwme |

KoadpounuueHt

HECMMMETPUMU N
CUMMETPUYHbIE
cocrasasawouwme |
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MouwHoCTb aKTnBHana P

MowHoCTb aKTnBHana P

MouwHoCTb
peaktTuBHaa Q

MouwHOoCTb
peakTuBHaa Q

MouwHocTb nonHas S

MowHocTb nonHas S

MowHocTb
HeNNHEeNHbIX
UCKaxKeHun D

MowHocTb
HeNMHEeMNHbIX
UCKaxKeHu D

cos @

cos @

KoadoumumneHnt
MOLLHOCTH

KoadpoumumeHt
MOLLHOCTM

tg ¢

tg ¢

KoaddnumneHt
rapMOHMYECKNX
notepb

THD U

THD |

FapmoHukn U

FapmoHuku |

dnnkep P 1 Py

Perncrpauuns ans KoHoUrypaumuii «rno ymoi4aHuIo» ocyllecTsnseTca 6e3 coxpaHeHUs oCcuMANoOrpaMmm
nocne Kaxkgoro nepmoga ycpeaHeHus. 3anmncbiBatoTCA TO/IbKO CPeHUE 3HAYEeHMA NapaMeTpoB, a
onpeaeneHune cobbITUI BbIKIOYEHO. TUN ceTu: TpexdasHas TMMa «3Be34a» C HeMTpaabHbIM
NPOBOAHUKOM, a nepuog, ycpeaHeHua coctanseT 10 cekyHa,.

7.3 Bpemd 1 6€30NMaCHOCTD

HacTtpoitka napametpos BpemeHu n 6e3onacHOCTM LOCTyNHA B MeHi0 AHanusatop — Bpemsa m
6e3onacHoCTb.

Bpema nonb3oBaTtenda — gata U Bpemsa yCTaHOBJIEHHOE Nnoab3oBaTenem. [J1a coxpaHeHMA HacTpoeK B

o = ¥CTAHOEHTE

dHann3aTtope, Ha*XaTb KHOMKY _—

CuctemHoe BpemA — AaTta u BpemMs, COOTBETCTBYOLWMe ycTaHoBAeHHOMY Ha K. CoxpaHeHue B

| ¥CTAHOBMTE

dHa/n3aTope BbINO/IHAETCA Ha*XaTUeM Knasuin
Bpema aHanmnsatopa — TeKywme gata u Bpemsa aHaamsaTtopa.

AkTMBauma GyHKUMM BNOKMPOBKa KNaBmaTypbl No3BoaseT 3ab6/I0KUPOBaTh KNaBmnaTypy aHaamMsaTopa

Cpasy noc/e 3anycka pernctpaunn. na 4e610KMPOBKM KNaBnaTypbl HEO6XOAMMO BBECTU TPEX3HAUYHbIN
Ko4, UCMONb3yA KNaBmnaTypy aHanmsaTopa (aHanornyHo seogy PIN-koga). Ko 610KMPOBKM KnaBmaTypbl
1 PIN-Kog — aBe HesaBUcMMble KOMBMHALMK. [Ans usmeHeHus (MK peakTMpoBaHMA) Koga 6/10KMPOBKU

| ;\ MzMEHHTE
HaXXMuUTe Knasuly —

AKTMBauua CnAWero pexxuma oTK/IYaeT NoACBeTKy aucnaes yepes 10 cekyHa nocse Havyana
pernctpaumu. MNpouecc perncTpaumm o603HauYaeTca MUratoLLMmMm Toukamm (Kaxagple 10 cekyHa) Ha
Avcniee aHaMsaTopa.
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**ze  MSMEHHTE

HaxaTtne kKnasuwmn =

Bo3sie PIN-Kop aHanusaropa nossoaset nsmeHutb PIN-Koza

aHanwmsaTopa. Mo ymonuaHuio yctaHosneHo 000, Nonb30BaTe/lb MOXKET YCTaHOBUTb Sto6oe 3HaueHue oT
000 go 999.

% BpeMA 1 BE30NACHOCTB

X
—HarTa d BpeMA
BpemA NoNe30EaTENS: | D3.05.2011 10:48:13 ll ELJ:I ¥CTEHOEHTE
|'|"-‘|-=_f'-'_-|||
CHCTEMHOE EPEMA: ||:|3.|:|5.2|:|11 12:11:46 l-t'_') YCTaHOBMTE

Bpema aHanHzaTopa: | 03.05.2011 11:11:39

—HacTporkK bezonacHoCTH

r ENoKMpOERa ENAEHATYPEI Fm A GnoKHPoEKH KNaEMaTyYRE I.‘\' MEHMEHHTE

[ Cnawmi pestmg

PIM-£04 aHankzaTopa  (*=¢* HSMEHWTE

[ W

@ JaKpEITE

Puc. 40. YcTaHOBKa BpeMeHU 1 NapameTpoB 6e30MacHOCTM aHaamn3aTopa.

‘% Bpema v 6esonacHocTh

X

—Beeaute PIN-koa:

Hoebi PIN-Koa ese

MoateepanTe PIN-koa | oo

&4
M3MEHNTE x OTMEHHTE

Puc. 41. ameHeHune PIN-Koga (Koaa 6/10KMPOBKU KNaBUaTypbl).
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8 MWH3MepeHusd B pea/ibHOM BpeMeHU

AKTMBaUMA perkmma M3amepeHuit B peasibHOM BpeMeHM BO3MOXKHA NOCPEACTBaM HaXKaTuA Ha MKOHKe

!*- unn B meHo AHanusatop—>U3mepeHuna B peanbHOM BpemeHU. Ecin coegnHeHUA ¢ aHanM3aTopom

He bblno YCTaHOB/IEHO, TO NpeABapuUTeIbHO HEO6XO,CI,VIMO Npon3BecT CUHXPOHU3aUUIO C MNK (COI'J'IaCHO
4.2)

B faHHOM pexXmnme NpoCMoTpa eCTb pAa AONO/NTHUTE/IbHbIX BK/1aA40K!
OCU,MIUIOI'paMMbI - 0T06pa)KEHME TEKYWMX ocumnanorpamm HaI'IpFI)'KeHMﬁ 1N TOKOB

BpemeHHble rpaduKn— 0TobpaskeHne cpeaHeKBaAPaTUYECKMX 3HAYEHNI HaNPAXKEHUA 1 TOKOB Ha
BPEMEHHOW WKane

N3mepeHus — otobparkeHne MrHOBEHHOW BE/IMYMHBI U3MEPAEMBbIX NapaMeTpoB (PpasHble U CyMmmapHbie)

[Aunarpammbl — rpadmyeckoe npeacTaBieHNe CUMMETPUYHDBIX COCTABAAOLWMX HANPAKEHUA U TOKa,
OCHOBHOW rapMOHMUKH

FapMoOHUKHN — OT06pa)KEHME AMNANTYA NAPMOHUYECKUNX COCTAaBNAOWMNX, a TaKKe pAa COnyTCTBYHOWNX
napamMeTpoB ANA HanpAaXeHnAa n ToKa.

8.1 OcuwuiorpaMMsbl

Ha npuBeaeHHbIX OCLMAIOrPaMMax NPeACTaB/eHbl ABa Neproaa OCLLUINOTPAMM TOKA U HAMPAXKEHUSA C
NOCTOAHHbIM (MFHOBEHHbIM) 0BHOB/IEHUEM.

'« Vi3MepeHwA B peanbHoM Bpemenu: Touka usmepenua 1 - Hanpascenun ;Iglﬂ
éfﬂl QCLHANOrpahis | LB BpemMEHHEIE FpadkkKH | = WMamepeHra | 2 Anarpanel | 'w [apMOHKEH |
[V mmull | v =1L |
400 1.60 & -
300 1.20
200 0,50
_im 0,40 & L2
=8 0 000 &
= -100 0,40 ~
-200 -0.80
-300 -1.z20 & L3
-400 -1.60
0.0 4.0 8.0 12.0 1e.0 20,0 24.0 28.0 32.0 36.0 40,0
kel
¥ mmyLz | v =iz |
400 1.60
300 1.20
200 0,50
_im 040
= 0 0.00 g
= -100 040~
-200 -0.80
-300 -1.z20
-400 -1.60
0.0 4.0 8.0 12.0 16.0 20,0 24.0 28.0 32.0 36.0 40,0
k[l
W mmuL3 | v ==miL3 |
400 1.60
300 1.20
200 0,50
_im 040
= 0 0.00 g
= -100 -0.40 —
-200 -0.80
=300 -1.20
-400 -1.60
0.0 4.0 g.0 12,0 16.0 0.0 24.0 8.0 2.0 36.0 40,0
k]

Puc. 41. 3KpaH B pexXXnme CHYUTbIBaHNA TEKYLLUNX OaHHbIX - OCLLUNNIOTPaMMbl.
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B BerHeﬁ 4YaCTM OKHa Haxo4ATCcA NonA ANA akTuBauum OTO6pa)'KEHVIFI TOKa M HanpaXeHuA. Haxkas Ha
pacnosioXXeHHble PpAAOM KHOMNKN, BO3SMOXHO U3MEHUTDL LUBET Ka)K,CI,Oﬁ 13 ocumnanorpamm.

B npaBoli YacTU OKHA — KHOMKM 0TOBPaXKeHNs OCUMANOTPaMM Mo Heobxoanmbim ¢pasam. PesynbTtaTbl
KaxkgoM ¢asbl oTobparkaloTcsa Ha oTAeNbHOM rpaduKe.

BpemeHHas wkKana (ocb X) oTobparkaerca ucxoan ns BbIbpaHHOM HOMMHAbHOM YacToTbl ceTu (0-40mc
ans 50ru).

Ha neBol wkane Y 0T06pa)‘KaI-0TCFI 3Ha4YeHMA HanpAaXxXeHnA, Ha npaBoﬁ — 3Ha4YeHnA TOKa.
MaCLLITa6MpOBaHME LWKanbl NPONUCXOAUT aBTOMATUYECKHN, NCXOOA U3 BETNYUNHDBI USMEPAEMbIX
napameTpos. MaCLLITa6M|:)OBaHME YCTaHaB/IMBAETCA:

® CTaTU4ecCkwu, BerHMﬁ YPOBEHb WKa/bl I'lpVI6J'IM)-KeH K HOMWHA/IbHOMY 3HAYEHUIO HANPAXEHUA, K
MaKCMMa/ZIbHOMY ANaNa30HY YCTAaHOB/IEHHbIX B KOHd)VIpraLI,VIVI TOKOU3MEePUTE/IbHbIX Kﬂeu.l,eﬁ.

® JMHAMUYECKU (aBTOMaCLLITa6MpOBaHME); MaCLIJTa6MDOBaHMe nponssoauTcAa ncxoaa ns
MTHOBEHHbIX 3HAYEHUN n3mepAaembiX NapameTpos.

Bbibop TMNa macwTabnpoBaHuMsA AOCTYMNEH NOC/e HaXaTua NPaBoit KNaBULWKM MaHUNYAATOPA KMbILb» B
061aCcTV ocUMANOrPaMm. B KOHTEKCTHOM MeHI0 ycTaHaB/MBaeTcsa: ABToMaclTabnpoBaHme HanpaKeHus
n ABTomacwTtabmpoBaHue ToKa. [Mocne BbIXxoAa U3 NpPorpaMmbl aBToMaTUYecKoe MacluTabuposaHue
OTK/IlOYaeTcA.

Ecnv B KOHUrypaLmmn aHanM3aTopa He YCTaHOB/IEH TUM TOKOU3MEPUTE/bHbIX Kellein, OCLMAI0rPaMMbl
TOKa HEeaKTUBHbI.

8.2 BpemeHHble rpadpuku

B BerHEﬁ 4aCTW OKHa Haxo4ATcA NonAa ANnAa aktusauunm 0T06pa)KEHMFI TOKa U HanpA>xeHuA. Haxas Ha
pacnosioXXeHHble pAAOM KHOMKU, BO3SMOXXHO U3MEHUTb UBET KaXX40ro rpad)m(a.

B npaBoi YacTn OKHA — KHOMKM oTobpaxkeHus rpadukos no HeobxogMmbiMm dpasam. PesynbTaTbl Karkaon
¢dasbl oTobparkaloTCA OTAENbHO.

Hauvano BpEMEHHOﬁ LWKa/ibl COOTBETCTBYET BpeEMEHU BKIHOYEHNA peXMMA USMEPEHNA B pea/ibHOM
BpemeHu. MNpoaoKUTENbHOCTb WKasbl COCTaBAAET 60c. Mo ncreyeHumo atoro BpemMeHU, WKana
obHoBNsEeTCA C y4yeTom npouwleallero sBpemeHun.

O6HoBNEHME rPadUKOB NPOUCXOAUT HE3ABUCUMO, OTKPbITA AaHHAA BKAAAKA UK HeT (B poHOBOM
pexume).

AnA rpadurKoB AOCTYMHO CTaTUYECKOE U AUHAMMYECKoe MaclwTabuposaHue (aHanornyHo 8.1).
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'« M3MEPEHWA B pEaNnbHOM BpEMEHW: TONKa W3MepeHua 1 - HanpsseHus =0
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Puc. 42. Cxema 3Ha4YeHUI B pealbHOM BPEMEHM.

8.3 HsmepeHus

B cTronbuax nocnenoBaTeibHO CrpyNNMPOBaHbI MapamMeTpbl B HECKOJIbKMUX KaTeropumax:
Hanps»eHne — RMS 3HaueHne HanpsaxeHus U, noctosiHHan coctasaatowas Upc, YacToTa f;
Tok — RMS 3HauyeHue ToKa |, nocToAHHaA coctasaatowasn lpg;

MOLLHOCTb — aKTMBHAA MOLLHOCTb P, peakTnBHasa MowHOCTb Qg (COrNacHo Kaaccuyeckon metoamke)
NMb0o peakTMBHasA MOLHOCTb OCHOBHOW rapMOHUYecKoi cocTasnatolLelt (cornacHo IEEE 1459), nonHas
MOLLHOCTb S, MOLLHOCTb UCKaxKeHUa D (cornacHo Knaccuyeckol metoamke), iMbo nosiHas MOLLHOCTb
NCKaXKeHnAa (rapMoHMUYecknx notepsb) Sy (cornacHo IEEE 1459);

JHeprua — noTpebasemasn akTMBHanA sHeprua Ep,  reHepupyemas Ep, noTpebnseman peakTMBHas
sHeprus Eq, 1 reHepupyemas Eq. (cornacHo Knaccuyeckot metoamke unm IEEE 1459), nonHas aHeprus
Es;

KoaddpmumneHTbl — KoapdpuumeHT mowwHoctn PF, KoapdumumeHT casura ¢pas cosp, CyMMapHbIn
KO3pOULMEHT rapMOHMYECKMX cocTaBastowmx THD ana HanpsasKeHUs 1 Toka, KoapPUUMEHT NMMKOBbIX
3Ha4YeHUI HanpsaxeHUs CF HanpsaXeHMA U TOKA, KPaTKOBPEMEHHasA U ganTenbHas fo3a pankepa Py u Py;

KoadduumeHT HecuMmmeTpun — o0 HanpsKeHWI: Hynesas nocaegoBatenbHocTs Ug, npaman U; u
obpatHas U,, KoadpduumeHT HecummeTpun obpatHon nocneaosatenbHoctn U,/U;, KOsdduumeHT
HEeCMMMETPMU HyneBon nocneaosatenbHoctn Uy/U;; AN TOKOB: HyneBas nocienoBaTelbHOCTb ly,
npamas |, n 06patHas |, KoapdbuumeHT HecummeTpum obpaTHOW nocaesoBatensHocTH /1,
K03pPULMEHT HECMMMETPUN HyNeBOM nocnegosaTenbHocTn Uy/Us.
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% V3MepeHna B peanbHoOM BpeMeHy: TouKa W3Mepena 1 - Hanpaxenus =0l
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Puc. 43. ®a3oBble U CymMapHble 3Ha4YeHUA.

Ka)+<p,y|o rpynny MOXHO HeE3aBUCMMO OT APYIrnX BKIKOYUTb NN BbIKNTKOYNUTDL, @ TaKXKe USMEHUTbL LUBET

$OoHa ee KOIOHKM NPV MOMOLLM 3/1EMEHTOB B BEPXHEN YacTU 3aKNaKu.

Mpu NnepBom 3anycKke NPOrpammbl MOKa3bIBAIOTCA: HANPSAXKEHMA, TOKU, MOLLHOCTb, KO3GPULIMEHTDI.

3HayeHWA NapameTPOB BbICBEYMBAETCA B C/eAyIOLLIMX CTPOKAX:

L1-N — ¢asa L1 B cuctemax ¢ HelTpasbHbIM NPOBOAHUKOM N,

L2-N — ¢asa L2 B cuctemax ¢ HelTpasbHbIM NPOBOAHUKOM N,

L3-N — ¢a3a L3 B cuctemax c HeMTpanbHbIM NpoBoaHMKOM N,

PE-N — 3Ha4yeHMA napameTpoB B KaHase Hanpa*keHuna PE-N nau Tokosbim |y,

L1-L2 — ¢a3a L1 B cucTtemax 6e3 HeMTpPaibHOro NPOBOAHUKA (IMHEHbIE HAaNPsAXeHUs),
L2-L3 — ¢a3a L2 B cucTemax b6e3 HeMTPabHOIO NPOBOAHMKA (MHENHbIE HAaNPAXKeHNUs),
L3-L1 — pa3a L3 B cucTemax 6e3 HelTpPanbHOro NPOBOAHMKA (NMHENHbIe HanpPAXKeHMUs),
Obuwee 3HaYeHNe — CyMMApHOe 3HAYeHME CUCTEMBI.

Hanpumep, ana TtpexdasHon cetu C nNpoBOAHMKOM N 3HayYeHMA napameTpos
oTobparkatotca B cTpoKax L1-N, L2-N, L3-N. Ecam B8 KoHdurypauum aktMBuMpoBaHO
nsamepeHue HanpsakeHusa PE-N n/nnbo Toka |y B cTpoke PE-N BbiCBEUMBAIOTCA TaKxke
3HAaYeHMA NapamMeTpoB, KOTOpble B 3TOM C/lyyae paccyMTbiBatoTcsA. B cTpoke Obuwee
3HAYeHWe BbICBEYMBAOTCA CYMMAPHbIE 3HAa4YEHMA BCEN CUCTEMDI.

BHumaHue!

Mpun HEKOTOPbIX HACTPOIKaX CETM HEe BO3MOMKEH pacueT (MU3mepeHue) paga napameTtpos. Hanpumep, B

TpexdasHoit cucTeme TMNA «TPEYroNbHUK», HEBO3MOXHO paccuuTaTbh KoapduumeHT casura ¢as cosp
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MeXAY TOKOM U HanpsXKeHUeMm, T.K. U3MepeHHoe HanpsXeHue ABAAETCA JIMHeHbIM HanpsXXeHuem,
a U3MepeHHbI TOK ABNAeTCA (pa3HbIM TOKOM, KOTOPbIi AIBASIETCA CYMMAPHbIM TOKOM MO ABYM
dasam.

Ecnhun napameTp He paCcCinTaH, BMeCTO 3Ha4Y€HNA BbICBEYUBAETCA CUMBOJT «---»,

B HM}KHEN YacTM OKHA BO3MOXHa YCTaHOBKa cnocoba pacyeta CymmapHoro koadduumeHTa
rapMOHMYECKNX COCTABAAOLLNX OTHOCUTENbHO OCHOBHOM rapMOHMKM (THDE) unu
CpeaHeKkBagpaTtuyeckoro (RMS) sHaueHus (THDg).

Otobpaxkaemasn sHeprus: MNosHas sHeprus, pacciynMTaHHas aHaM3aTopPoM Wan JHeprua ceccmum —
3HauyeHuA byayT obHyNeHbl B MOMEHT Havyana U3MepuTeibHOM ceccuu.

3Ha4yeHuA 9HEPrnn aHann3aTopa O6HyIIFHOTCF|Z

e [Ipn U3MEHEHUMN KTOUKN U3MEPEHUAY;
e B Havane perncrpaumu;
e [locne BKNOYEHMA aHaM3aTopa (B MOMEHT Hayana aBToTecTa).

8.4 /unarpamMmsbl

Anarpammbl ncnonb3yoTca oA OTO6pa)KEHMF| OCHOBHbIX BEKTOPHbIX COCTaBNIAOWMNX HaNpAXeHUA U
TOKa, a TaKXe yrnos (ba3OBOFO caBura mexay CooTBeTCTBYHOWMMUM BEKTOPAMMN.

OKHO pa3sgeneHo Ha ABe YacTu: B NpaBoi — rpaduyeckoe oTobparkeHne pesynbTaToB U3MEPEHUS, B
NIeBOM — TabauMLa C YNC/TOBbIMU 3HAYEHUAMM:

U — amnnuTtyaa HanpsaxXeHnsa 0OCHOBHOM rapMOHUKM

oy — YTON MeK 4y OCHOBHOM COCTaBAAIOWLEN HAaMNPAXKEHMA N OCHOBHOW COCTaBAAIOLLEN HaNpAXeHNUn
nepsowt ¢asbl L1 (rpagyc)

| — aMmnAnTyAa TOKa OCHOBHOM rapMOHMKM

@, - YTOn MeXKay OCHOBHOW COCTaBAAOLEN TOKA M OCHOBHOW COCTaBAAIOLWEN TOKana nepson ¢gasbl L1
(rpaayc)

@y, — YroN Mmexay BEKTOpaMu HanpsixKeHUsa U ToKa (@y — ;) AN cOOTBETCTBYOWEN dasbl

Hap Tabanuei pacnonoKeHbl KHOMKM BbIK/AOYEHMWSA/BbIK/IOYEHMSA COOTBETCTBYIOLLMX NapameTpos, a
TaKXe U3MEHEHUA MX LIBETOBOI CXEMbI.

B 3aBMCMMOCTM OT BbIBPAHHOrO TMMNA CETU Ha AMarpaMme OTOBPAXKAIOTCA Pas3IMUHbIE MapaMeTpbl.

MacwTabupoBaHue Anarpammbl NPOU3BOAUTCA aBTOMATUUYECKN B 3aBUCMMOCTU OT M3MEPAEMbIX
napameTpoB.
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J% V3MepeHus B peansHoM BpeMeHu: TouKa smepenun 1 - Hanpsenua =0l =
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Puc. 44. inarpammbl.

B npaBoi1 4acTu pacrnosioxeHbl KHOMKK, NO3BOAIOLLIME Pa3BEePHYTL Anarpammy Ha 90° no
4acoBoOI/NPOTMB YACOBO CTPEIKM.

8.5 T'apMoHMKH

Ha 3aknagke NapMoOHMKN NpeacTaBaeHbl pe3ybTaTbl USMEPEHUA FAPMOHUYECKUX COCTaBAAIOLWMX
HaNpPAXEeHWUs, TOKa, aKTMBHOM U PEaKTUBHOM MOLLHOCTU, CYMMapPHbIii KO3GOUUNMEHT rapMOHUYECKNX
COCTaB/IAOLLMX HANPSXKEHUA U CU/bl TOKA, @ TaKKe KOIPDULMEHT FAPMOHUYECKUX NOTEpPb.

B LeHTpasIbHOM YaCTM Pacno/IoXeHa MMCTOrpaMmma aMnanTy, rapMOHUYECKMX COCTaBAAIOLLMX, HAUMHaA C
nocTonHHo coctasnatouei (DC) u ¢ 1-oit go 50-yio.

B HUKHEWN YaCcTN OKHA MOXKHO YCTaHOBMTb NapameTpbl U3amepeHus:

e HanpsaxeHue, TOK — Ha ructorpamme byayT OTpaxKaTbCA aMNIUTYAHbIE 3HAaYEHUA
rapMOHMYECKNX COCTaBAAIOLLNX HANPSAMKEHMA U CUAbI TOKA.

e MoLWHOCTb - Ha rMcTorpamme 6yayT oTpaXkaTbCs aMNAUTYAHblE 3HAaYE€HUA FaPMOHUYECKUX
COCTaBAOLMX AKTUBHOM U PEaKTUBHON MOLLHOCTU.

B 3aBncumocTtun ot Bbl6paHHbIX napamMmeTpoB U3aMepeHnNAa OCU TMCTOrPaMMbl 6yAYT onpeanenAaTtb
cneagyrouime BesIM4nHbL: Npn HanmeeHMe, ToK neBa ocb — AMNINTYAa HaNpAXeHUA, npaBad — CUbI
TOKa,; npu MoLWHOCTb 1eBasA OCb — aKTUBHAA MOLLHOCTb, NnpaBaA — peakKTuBHaA.

Mopa, I'MCTOI'pHMN\OI?I pacnonoxeHa Ta6/w|u,a CO 3Ha4YeHunaAMM cneayrouwmnx BeIMHNH:

®  CYMMapHbIN KO3GPULMEHT raPMOHUYECKUX COCTABAIOLLMX HAMPSAKEHUS U CU/Ibl TOKA
®  KO3QPUUMEHT rapMOHMYECKUX NOTePb (ToNbKO Ana Usmepenus: HanpaxkeHue, ToK)
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Ta6nv1u,a C YNCNOBbIMU 3HAYEHNAMU aMNANTY ], Ka)'K,EI,OVI rapMOHUKUN HanpAxXeHnAa n CUabl TOKa Nan

aKTUBHOM M peaKTUBHOM MOLLHOCTM, a TaKKe KoapduumeHT cagura $as - cos ¢ (Tonbko ans
M3mepeHus: MowHoCTDb).

% M3MepeHKsa B peanbHOM BpeMedd: Touka vsMepenya 1 - Hanpasenna
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Puc. 45. FTapmoOHUMKM Ha cxeme 2D.

TaK*Ke BO3MOXHa YCTaHOBKA eANHUL, U3MEePEHUA rAPMOHUYECKMUX COCTaBAAKOLWMX — abcontoTHble

eanHuupl [B], [A] unm B oTHoCUTENbHBLIX — [%].

Mpwn Bbl60pe OTHOCUTENIbHbLIX e AUHUL, USMEPEHNA aKTUBUPYETCA BO3MOXKHOCTb Bbl60pa MeTOoda pacyeTa

THD 1 rapMOHMK OTHOCUTENBHO:

e  OCHOBHOW rapMOHUKM

e CpeaHekBaapatnyeckoro (RMS) sHayeHus
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FapHOHHE

Puc. 46. DKpaH € MOLWHOCTAMWU FAPMOHMUK.

HakaB npaBoi KHOMKOM MaHUMNYIATOPa Mblllb Ha 06/1aCTU TMCTOrPaMMBbl, aKTUBUPYETCS

AO0NO/IHNTENNbHOE MEHIO!:

ABTOMaCI.LITaGMPOBaHMe Haﬂpﬂ)KEHMﬂ/TOKa nnn aKTMBHOﬁ/peaKTMBHOVI MOLWHOCTN — ABTOMATMYECKUM

BbIbOp MacwiTaba oceli.

ABTOMacwTabuposaHue He3aBUCMMO OT OCHOBHOIT rAPMOHMUKKN — aBTOMATUYECKMI BbIOOP MaciTaba,

AN TaPMOHMK HauyMHasa co BTopoi. MpeaHa3HaYeHo 418 HarNA4HOCTM OTOOParKeHMA aMNANTY A, BbICLLINX

rapPMOHMUK, T.K. OTHOCUTENIbHO BENTINYNHDI I'IepBOﬁ FAaPMOHUKN UMEKT HE3HAYUTE/IbHbIE BE/TUYUNHDI, cnabo

pPa3IM4YnNMbl Ha TUCTOrPaMMe.

B NpaBoOM HUKHEM YI/ly OKHa KHOMKa Bbibopa pexunma otobparkeHus ructorpammol 2D/3D. Mocne

aKTMBALMU rMcTOorpamma oTobpasutcsa B 06beMHOM pexkume. AKTUBMPYA pexrum «CBOBOAHbIM

NPOCMOTP» U yaAepXnBaa 1eBYIO KNnaBully, N0OABNAETCA BO3SMOXKHOCTb CBO60,EI,HOI'O BpalweHuna

rMCTOrpammbl, yAEPKMBasA NpaByto — MacluTabupoBaHue.
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Puc. 47. FapmoHuKu B pexkmme 3D.

9 AHaJ/IM3 JaHHbIX

®YHKUMA aHaNM3a AaHHbIX NO3BOIAET CYNTHIBATb COXPAHEHHbIE BO BPEMA PErUCTPALMMU AaHHbIE C
nocaeayroLWmnm otobparkeHmem ux B rpapuyeckom n TabamyHom suae.

[aHHble COXpaHeHHble Ha KapTe NamATU MOMKHO CYUTATb ABYMA cnocobamu:

e [ogkntounTb aHanmnsaTop K MK ¢ nomowbto USB Kabena nam becnposoaHoro nHtepdeica OR-1
(KapTa ycTaHoBNEHA B aHanM3aTope).

e  CyuTaTb AaHHble C KapTbl NamaTh SD, yCTaHOBMB ee B YCTPOMCTBO YTeHMe AaHHbIX (card-reader),
nogkntoyeHHoe K MK.

9.1 HMnopT AaHHBIX perucTpanuu

Fase
—

BbibepuTe B BepXHEM MeHI0 AHaNM3aTOP=>AHaNN3 JaHHbIX UAN HAXKMUTE HA UKOHKY B BEPXHEMN
YacTu OKHa nporpammsl. Ecin coegmHeHne ¢ aHaM3aTOPOM OTCYTCTBYET, MPOrpaMmma npeasioxRuT
YCTaHOBWTbL CoeAMHEHWe C aHannsatopom (n. 4.2)

L |
N .;.‘

BbibepuTe B BepXHEM MeHI0 AHanmn3aTop=>/laHHble C KapTbl SD MAM HAXKMUTE Ha UKOHKY =~ — B
BEPXHEW YacTM OKHa Nporpammbl. Mporpamma nNpousBeLeT NOMCK AOCTYNHbIX YCTPOMCTB M KapT NamsaTw.
MpY NONOXKUTENBHOM pPe3yabTaTe NOMCKA OTKPOETCA OKHO CO CMIMCKOM OBHapy»KeHHbIX YCTPOKCTB, B
KOTOPOM HeobxoaMMo BbIBpaTb HyKHOe.
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Mocne NoaKNOUYEHUA UCTOYHMKA AaHHbIX K MK, B nosBusLllemcsa oKkHe (Puc.48) BbibepuTe HeobXxoanMble
TOYKN U3MEPEHUI, faHHbIE KOTOPbIX XOTUTE CYMUTATb MU YCTAaHOBUTE raslouKy «BblibpaTb Bce», Ann
BblOOpa BCex TOYEK U3MePEHUSA. B npaBoi YacTh A1a KaxK40W TOUYKM NoKasaH 06bem 3ano/IHEHHOM
NamMATK B NPOLLEHTaX UM abCONOTHbBIX BEMUYMHAX (6alT).

YcTaHOBUTE rafioyky «Y4anuTb gaHHble Nocie MMnopTa» Ana yaaneHua AaHHbIX PermcTpaumnm ¢ KapThbl
namaTyn nocsae ux umnopta Ha MK. BoccTtaHOBAEHME AaHHbIX HAa KapTe AaHHbIX OyAeT HEBO3MOMXHbIM.

=
Touka H3IMEDEHHA OBBEM MCNONE30BSHHOM NaMATH
¥ Q‘_"j 1] 0%  12.00KE
C . D | 0% 0,005afT
- ™ 3 \ 0% 0,005a¢T
I~ ™ 4 \ 0% 0,005k
|7 BblsDaTb BCE I_ ¥AANMTE AAHHEIE NOCNE MMNOPTA

g | MMNopT AaHHED: [

Puc. 48. Bbibop AaHHbIX perncTpaymm 4aa umnopTa.
9.2 BbIGOp BpeMEeHHOI'0 HHTEepPBaJia AJis COCTaBJIeHHs OTYeTa

Ecav paHHble 6b1n NpaBuAbHO UMNOPTUPOBAHbI, OTKPOETCA OKHO COrsiiacHo Puc. 49,

B neBoii 4acTM OKHa Pacro/oMKeH CMMCOK MMMOPTUPOBAHHbIX TOYEK M3mepeHus. Npu Bbibope ToUKK
n3mepeHna oTobpakatoTca cieayollime AaHHble: HAMMEHOBaHNE TOYKM U3MEPEHUSA, BPEMA U AaTy
Hayana/oOKoHYaHWA BpeMEHHbIX MHTEPBaiax, Koraa aHaanM3aTop NPoBOANA PErUCTPALNIO.

[lBOMHOM KWK Ha MKOHKe Havana L‘ yCTaHaBAMBAET NOA3YHOK H Ha guarpamme B Hayano

perucTpauumn ana BbiI6paHHOM TOUKN; ABOMHOM KUK HAa MKOHKe OKOHYaHMA U yCTaHaB/MBaeT
nonsyHoKk O B KOHeL, Neproaa pernctpauun, BbI6paHHOM TOUKM.

B npaBoﬁ 4aCT OKHa npeacraB/ieHbl rpad)mqecr(me AnanasoHbl peI'VICTpaLI,Mﬁ AnAa BCexX USMepPUTEJIbHbIX
To4ek. Mpwn Bbl60pe OAHOﬁ N3 U3SMEePUTE/IbHbIX TOYEK, €€ LLBET MEHAETCA Ha KpaCHbIVI, a Knasuila
«AHaNM3 gaHHbIX» B HUXKHEM YaCTM OKHA CTaHOBMUTCA aKTUBHOIA.

Haz BpeMeHHbIMM LWKanamm oTobpaxkaeTcss HAMMEHOBaHME U3MEPUTENbHOM TOYKM, a TAK}Ke BapUaHT
pernctpauunun gaHHblx: cornacHo EN50160 nnun Monb3oBaTenbCcKuii.
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Hapg, rpadmuecknmm oTobpaxkeHUAMN BpeMeHHbIX MHTEPBA/IOB, PacnooXKeHbl TPU OKHa C AaTOW U

BpeMeEHEM Ha4dala UaMepeHnAa, OKOHYaHUA, a TaKKe o6u.|,a$| npoAO/TKUTE/IbHOCTb BCETO U3IMEPEHUA. B

BbliNagatowem CNMCKe BO3MOXKHO YKa3aTb CTaHAapTHbIﬁ WHTEpPBAn: 10 MUHYT, 1lyac, 1 geHb.

[Ons dopmmnpoBaHMA OTYETA M NPenCTaBNEHMNE COXPAHEHHbIX PE3YNbTAaTOB PErNCTPALLUN, HAKMUTE

KHOMKY «AHANM3 gaHHbIX» B HU)KHEWN YacTM OKHa.

ToMKa H3MEPEHHA

=

{Todka Hamepenma 1

HanpaseHHa |

LJ 2011.03.16 15:31:29

D 2011.03.16 16:04:05

oy
- E-‘. Touka HaMeperHa 2

Jent1jo3tie 15:3008 = |epema: 00:34:24 Bekn 7| |ent1joatie 16048 =
H o~

- :él:%uqr(a Wanmeperns -2 - (Monesosatens)

MHHY TS, CEKYHAA I
AHEMHE AaHHBI

Puc. 49. Bbibop BpeMeHHOro AnanasoHa

Ecnn HEO6XOAMMO Cd)OpMVIpOBaTb HECKOJIbKO OTYETOB Ha OCHOBE MMNOPTUPOBAHHbIX AaHHbIX,

npeaBapuUTeIbHO COXPaHUTE UX Ha IOKaIbHOM AucKe B popmate *.pgm701. s coxpaHeHUs AaHHbIX

BOCMO/Ib3YWTECh MKOHKOM B BEPXHEM MEHIO MW MYHKTOM MeHI0: ®ainn=>CoxpaHntb nam CoXpaHUTb KaK.

BHumaHue.

Mpwu coxpaHeHUM B aHaNM3aTope HOBOWU KOHGUIrypauum (HacCTPOMKKN TOUKU M3MepPeHUn) Bce paHee

COXpPaHEeHHbIle AdHHbIe YAJANATCA.

9.3 AHaJ/Iu3 JAaHHbIX

9.3.1 O6mee

an KOPPEKTHOM CHUTbIBAHUUN AaHHbIX, OTKPOETCA NMaBHOE€ OKHO MOAY/H0 aHa/In3a AaHHbIX (pVIC. 50)2

L 06u.|,ee — 3aKnagKa, 0T06pa>+<arou.|,aﬂ AaHHble OTAENbHbLIX TUMOB B BUAE TOYEK Ha BPEMEHHOﬁ

aunarpamme (M3mepenus, CobbiTna n Ocumnnorpammei).

L M3Mep8HWr'l - 0T06pa>+<eH|/|e BCeX COXPaHEHHbIE NapaMeTpbl COrNnacHO nepuoay ycpeaHeHunA

BUAe TOYEK Ha BpeMeHHOVI Avarpamme (Hanpfm(eHme, 4acCToTa, MOLWHOCTb U T.A.).

e CobbiTna — 0T06pa)'KEHI/Ie BCeX COXPaHEHHbIX cobbITUi Bnae TO4EK Ha BDEMeHHOVI avarpamme

(npoBanbl, NepeHanpAKeHUs n T.4,).
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Bbl60p COOTBETCTByPOLLI,Gﬁ 3aKnagKku npunBegeT K 0To6pa)+(eHmo Ta6l'IMLI,bI AaHHbIX B HUXKHEeMN YacTn OKHa.

Hap, BpeMeHHOW AMarpammoit npeacTaB/ieHbl gaHHble 0 Hayane, OKOHYaHWUM O/IUTeNbHOCTU
BbIBpaHHOro BpeMeHHOro MHTepBana.

f% AHanu3 panHbix (nonbsosaTens) [1* =|g|ﬂ
- |entijo3tie 153008 = |epema: 00:34:24 [ookn =] |2011f03,|’16 160428 =
y‘\?j Obiuee }_; H |

&=

VsHEREHHA

CofbITHA

—_
[ zmMepeHHa
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- [
;;“- . CofibiThA

00 3200 3h00 3600 3&:00  40:00 4200 4400 4&:00  45:00  S0:00 5200 5400 S&:00 5300 00:00  0Z:00 O
MMHYTE, CEKYHAS

-

U
=l
|71

HeT paHHbIX And npocMoTpa

BbibpaTtb cobbITVie VK OCLVNNOr PaMMy

Puc. 50 Bug obuiero okHa aHa/iM3a AaHHbIX.

Mcnonb3yto 3aknagry Obuiee MoXKHO BbICTPO MPOCMOTPETb OCLUANOrPAaMMbl U/MAK cobbiTUA. Mpu 3TOM
OTCYTCTBYET BO3MOYHOCTb MPOCMOTPA AaHHbIX M3MepeHus. [na oTobparkeHUs MHPOPMaLUN HaXKMUTe
NeBOV KNaBULWEN MaHUMNYATOPA «MbILb» Ha OAHOW M3 TOYEK Ha BPeMeHHOM guarpamme (puc.51).

B03MOXHO, 4TO rpadmK COBLITUIN OYEHb NYCTON M HA MaslOM UHTEPBAJIe BPEMEHM €CTb HECKO/IbKO TOYEK
HaNOMeHHbIX APYr Ha Apyra. HaxaTue feBol KNaBuLWKM Kypcopa Bbi30BET MHPOPMALLMIO O CAaMOM
paHHem cobbiTun. OgHOBPEMEHHO, Hag, BbIOPaHHOM TOYKOM NOABUTLCA MHPOPMALMA O KOINYECTBE
CObbITUI U OCLUANOTPAMM.

Bonblloe KomM4YecTBo cobbiTUi B OAHOVI TOYKE BbI3blBAET MNOAB/IEHNE 3aKNA40K Ha4, Fpad)MKOM.
OnucaHue 3aKNaaKkm COOTBETCTBYET cobbiTMio NMbo ocumnnnorpamme.

Bbl6paHHaﬂ ocumnnorpaMmma CobbITMA NOKa3bIBAETCA C HAaYabHOIO BpemeHu.

Monb3oBaTeNb MOXKeT UCNONb30BaTb NON3YHOK, paCHOﬂO)KEHHbIVI C neBoit CTOPOHbI OKHa AnA
M3MeHeHMA macluTaba BpEMeHHOﬁ LKanbl Bbl6paHHOI'O MUHTEpBAana.
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Puc. 51. O6Liee OKHO C MPOCMOTPOM OCLUINIONPAMM
9.3.2 HsmepeHus

Mpu BbIbOpE 3aKNaAKM M3MepeHMsa OTKPOETCA OKHO cornacHo Puc.52. B HUMKHe neBol YacTu
pacnonoKeH CIMCOK NapameTpOB U3MEPEHMA C BO3MOXKHOCTbIO aKTUBaLMN HEOBXOAMMBIX ANA
oTobparKeHus.

Ha gnarpamme oTo6parkatoTcs TOYKM COOTBETCTBYIOLME COXPAaHEHHbBIM M3MEPEHNAM. BO3MOXHO
coeaMHeHue ToUeK B IMHMIO NPu 60/IbLLIOM KONNYECTBE N3MEPEHMIA.

Moa AnarpaMmoit pacnonoxeHa Tabamua c CoOXpaHeHHbIMM AaHHbIMM 3a BbIGPaHHbI MHTEpBan
BPEMEHMW.

B 3aBMCMMOCTM OT TMNA BblbPaHHOM ceTh B Tabamue 6yayT 0TO6paXKaTbCA KOJIOHKU COOTBETCTBYHOLLME
OaHHbIM pervcTpauumn no Kaxaon us ¢as. Mcnonbsya nkoHku ¢as (L1,L2,L3 N)B npaBoit YacTu OKHa,
BO3MOXHO BK/IOYMUTb/BbIKNHOUYNTL AaHHbIe B Tabaumue no BbibpaHHbIM pasam.

Hakatne npaBoﬁ K1aBULWLN MaHUNYNATOPA Ha Ta6nmu,e AaHHbIX BbI3OBET AO0MNO/IHUTE/IbHOE MEHIO!:

e ABTONOAG0P WKMPUHBI CTONOLA

e BbibpaTb BCe — BblAENUTb BCE AaHHble TabaumLbl

e KonupoBaTb gaHHble B bydep obmeHa

e CpepHee — oTObparKeHWe CpeaHUX 3HAYEHNN

e MrHoBeHHoe (Mmn.) - oTobpaKkeHMe MIHOBEHHbIX 3HaYEHW
e  MuH - oTobparkeHne MUHUMA/IbHbIX 3HAYEHWIA

e MakKc - oTo6parkeHne MakCMMasbHbIX 3HaYeHWM

66



cras: 0007:45

2020.01.09 13:01:46 3 2010.01.05 1309:31 2
W rlecrony v
P 2 -
v
S Opdine ~ p
Cagstotwodd
= ’..u..................................
?-,;‘Pwv !’&..................................1

!"”.“...m?“..............................C

- v Tyonk syt U,

Idarzena e ’u.-’u..................................
ymetra U, {
!_..m..................................l

0 44000 46,000 4.000 50.000 52000 S4.000 56,000 53000 00000 02000 04.000 06.000 O3.000 10.000 12.000 14,000 4000 13.00
selands . milselunda

010

Okres uirednana | 1
7| Zamecz warysto = = Otwdrz w nowym okrse ‘ (e ‘ 2 3

¢ Coestolwodd £ = Czas |..) fL1[Mz) uLv) U L2V U NV ULV vy
7 Nepeoe U dred. dred, dred. dred, dred, dred.
¥ Pradl 91 2100109 130825047 2597 2354 248 0334 w57 4038
7 Wepdlcrymik szayu U, 1
= 392 201001.09130826.048 4997 2365 ns2 0361 wra 4040

Y Asymetia U, 1
s e PRt 393 00109 130827048 4997 2329 354 0.346 W 4033
J houl

- 34 W00109130828.048 1007 2369 265 0337 083 4057
v Hamoncre U, 1
7 199, Parometry da mocy, <080 395 NI00LINIS0SBN9 - 4997 250 260 0398 4072 4045
¥} MocP.Q,5,0 3065 201001.09130830.049 4997 2363 23%1 0.361 4081 4051
7/ Energaf Q.5
R umiotts Moo Foriericancyt 397 0100109130831050 <997 266 262 03% w080 4057
¥

Mar B mich B A

Puc. 52. OkHO N3mepeHuna

PyHKUMA «OTKPbITb B HOBOM OKHE» OTKPbIBAET KaKAabliA HOBbIM rpadpuk uamn Tabamuy 8 HOBOM
oTAEeNbHOM OKHe. Eciv gaHHas onuma He akTMBHA, AaHHble 0TODPA3ATCA B TOM YKe OKHeE.

PyHKUMA «nepunog oTobpaxkeHUa» No3BoAAET BblbpaTb BpEMEHHOW MHTEPBA, 338 KOTOPbIN AaHHble
b6yayT oTobparkaTbca B Tabauue: Kaxkaple 10 cekyHa, 10 MUHYT unm 2 Yaca.

Ecnu ayerika «Bpema» nmeet KpacHblh GOH, 3HAYUT, B 3a4aHHbIA MHTEpPBal BPEMEHW MPOU30LWIIO
Kakoe-n1Mbo cobbiTMe: NpoBas, NepeHanpsaKeHne, npepbiBaHne. ATOPUTM BblaeNeHUS TaKUX
BPEMEHHbIX MHTEPBANOB pernameHTUpoBaH ctaHaapTom PN-EN 61000-4-30. B pamKax BblaeneHHbIX
WHTEPBA/IOB BPEMEHMU, MO NPUYMHE NEPEYUCIEHHDBIX COOBITUIN, BO3MOXKHO NOABNEHNE HEKOPPEKTHbIX
pe3ynbTaToB pAfa 3aperncTpupoBaHHbIX MapameTpoB. NpuHATHE pelleHna 06 NCNONb30BaAHUM AaHHbIX
pe3y/ibTaToOB BO3/1araeTca Ha NoJib3oBaTesNs.

Mporpamma MmeeT BO3MOXKHOCTb MOCTPOEHMUA rPAadUKOB HECKONIbKUX BUAOB:

BpemeHHble rpaduKkmn — rpadprK 3aBUCMMOCTH 10600 M3 M3MEPEHHbIX NapaMeTPOoB OT BpeMeH!
(punc.53). Ana noctpoeHnn Heob6xoamMmo BbibpaTh cToNbew, «Bpemna», HaKas 1IeBON KnaBuLen
MaHMNYNATOPaA Ha WanKe 4aHHOro cToN6La, a TaKKe 0AUH/HECKONbKO CTON6LLOB C He06X0ANUMbIMM
napameTtpamu (puc.54).

FapMOHWKN — OTOBpaKeHNe aMNANTYAbl FTAPMOHUYECKMX cocTaBastowmx 1...50. JaHHasa ructorpamma
oTOb6paKkaeT gaHHble N0 BCEM rapMOHMKaM HE3aBUCMMO OT YKasaHHbIX CTON6U0B B Tabaumue nepeg,
nocrpoeHuem. lpyrue napametpsol, Takue Kak U, f, | u T.4. Ha gaHHOM TUne rpadmKoB 0603HaYaTbCA He

ByayT (puc.56)

CpeaHee, MMHMMaNbHOE, MaKCMMaibHOE 3HaYeHMA 3aNMCbIBAOTCA Ha KapTy NaMATU COracHo nepuoay
ycpeaHeHus, yCTaHOBAEHHOMY B KOHOMIypaLumn aHaamM3aTopa. HapyweHue 4aHHOIO anropmuTma
BO3MOMKHO B C/IeAYIOLLMX CAyYanX:
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e Pervcrtpauus gnutenbHoi 0osbl GamKepa P, npon3BoaMTCA KaXkapble 2 Yaca, T.e. eC/in B
KOHOUrypaLmMm YCTAaHOB/EH pexXum ycpeagHeHusa 10 MUHYT, TO HOBOe 3HayeHue Py byaet
COXPaHATLCS Kaxkabln 12-bii nepuoa.

e YactoTa — MHTEpBan perncTpaLmmn aHHOTO NapameTpa OCyLLecTBAAETCA KaxKable 10 cekyHA,.

e  AKTMBHAA U PeaKTMBHAA MOLLHOCTb - UHTEPBAN PErUCTPALMM AAaHHOIO NapameTpa
ocyuwecTeaneTca Kaxkable 10 ceKyHA B cooTBeTcTBME co cTaHaapTom EN 50160.
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Puc. 53. Bbibop AaHHbIX 418 NOCTpOeHUs rpaduka
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Puc. 54. OKHO BpemeHHoro rpaduka
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[na uccnefosaHna BpemeHHOro rpadMKa MOXKHO MCNO/b30BaTh ABa MapKepa, No3BOAAIOLME CHUTAT
3HayeHwue B Nt060I ToUKe. YCTaHOBUTb MapKep MOXKHO, 3aXKaB 1EBYIO KNaBULLIY MAaHUMYIATOPA MbILLb,
npeasapuTesibHO HaBeds Kypcop Ha MapKep. TakKe MOXKHO MCMONb30BaTb KNaBuLLIM BAeBO/BNPaBo Ha
KnaBuaType AN5 NepemMelLeHnn MmapKepa Nno BpeMeHHOM WKane uamn BBepx/BHM3 — A1 BbI6Opa HYKHOMo
rpaduka (Npm ycnoBumM NOCTPOEHNA 3aBUCMMOCTM OT HECKOJIbKMX NapamMeTpos).

B nieBoi YacT OKHa B nonsix 3HayeHmel n 3HayeHne2 6yayT oTobparkaTbCca 3HaYeHMA ANs
COOTBETCTBYHOLLEIO MapKepa, B Nosie PasHOCTb — pa3HOCTb 3HAaYEHUI MAPKepPOB.

B BepxHei YacTu yYKa3blBatOTCA BPeMA Hauyaia, OKOHUYaHKA, a TaKKe NPOAO/IKUTEIbHOCTb UCCeAyeMOro
WHTEpBana BpemeHMu.

B BerHEﬁ 4aCTU OKHa pa3melleHbl MKOHKK NCNOo1Ib3yeMbIX ON1A NOCTPOEHUA I'pad)MI-(OB napamMmeTpoBs.
Monb3osaTento npeaocrtaBnAeTCca BO3SMOXHOCTb BKﬂI-OLIMTb/BbIKIII-O‘-IVITb OTO6pa)'KEHVIe napameTpa, a
TaKXe USMEHUTDb LBET.

MacwTabuposaHue rpadmKos:

2| 2| P
L] ,ﬂ,nﬂ MaCLLITa6MpOBaHVIFI I'pad)VIKOB MOXXHO MCNO/1b30BaTb MKOHKHU of

2
& lnmm

MoA3yHOK. Mpu 3TOM A7 BEPTUKANbHOW MU FOPU30OHTaNbHOM LKa/bl MCMO/b3YIOTCA pasHble
MKOHKM (cneBa M cBepxy oT rpadurKoB).

e BOCM0/1b30BaTbCA KONECMKOM Ha MaHMNYAATOPE Mblllb. ECIM Kypcop pacnonoxeH 6anke K
BEPTUKaNbHOM 0cK — macluTabupoBaHue byaeT NPon3BOANTLCA NO BEPTUKANM, €CAN BanKe K
rOPM30HTa/IbHOM OCK — MO FOPU3OHTAN.

e 3akaB M yaepkuBas Knasuwy SHIFT Ha KnaBuaType M 1eBYHO KNaBULWY MaHUMYAATOPA Mbllb,
BblAENNTb ParmMeHT rpaduKka 4N yBemueHums.

Hasuraums:

® Mcnonb3oBaTb NO3YHKK, PACMON0MKEHHbIE CpaBa M BHU3Y rpaduKoB.
e 3axaB M yaepkuBas knasuwy Ctrl Ha KnaBuaType M NeBYIO KNABULLY MaHUMYAATOPA Mbilb, B
CBOHOAHOM peXkume nepemeLaTb rpaduKmM Ha aKpaHe.

]

e HaKaTb Ha MKOHKY ﬂ B O4HOM U3 yrioB rpadmka. OTKpoeTca HeboNbLIOE OKHO,
aybnupytowee obnactb rpadukos. Bonee TemMHbIN KBagpaT 0603HavaeT 061acTb Ha 3KpaHe B
macltabe.

Ha rpaduke moryt Haxoantbca He 6onee 12 ocumnnorpamm.

CoxpaHeHue n3ob6pakeHns rpadrKa Ha }KeCTKOM AMCKEe OCYLLECTBAAETCA MKOHKOM B BEPXHEN YacTu
3KpaHa MM COOTBETCTBYIOLLErO MYHKTa MeHI0. COXpaHWUTb rpadurK MoxKHO B popmaTax: jpg, png uam
Xpm. TaK e BO3MOKHO KonupoBsaHue rpaduka B bydep obmeHa nav neyatb Ha NpUHTEpe.

Monb3oBaTenb moxxet Cd)OpMVIpOBaTb ABa TUNa OTYETOB COrNnacHoO Bbl6paHHOMy UHTEPBAnNy:

e CornacHo PN-EN 50160
e [lonb3oBaTeNbCKUIN OTYET — OTYET B TaBAMYHOM BUAE Ha OCHOBE BblAe/IeHHbIX NapameTpoB.
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Puc. 56. N'pad1K rapmoHuK.
9.3.3 Co6bITHA

Mpumep 3aknaakm «CobbiTna» NpeacTaBaeH Ha pUcyHKe 57. B TabanyHoM YacTn NnpeacTaB/ieHbl Bce

3aperucTpupoBaHHble cobbiTusA, Aybanpytowmecs B rpapnuyeckom BUAE Ha gmMarpamme. B nesoi yactu

OKHa YyCTaHaB/AMBAKOTCA NapaMeTpbl ANa oTobparkeHun (Tunbl COObITUIA).

OTMEeTUTb — B AiaHHOM CTO16LLe OTMEYaKTCA COBLITMA N OCLMANOTPaMMbI (€CIM OHU BbIN COXPaHEHbI

npwu perucTpaunmn) ana AanbHelwen obpaboTku. LLlenkHnTe neBon KnaBuwen MaHUNyAaTopa KMblb»

-
Ha MKOHKe . BblbpaHHbIe CTPOKM OTMEYAOTCA MKOHKOW “‘

e Tun—Tun cobbiTUA

e cTo4YHUK — onpeaensetca dpasa, Ha KOTOpoit 6b110 3aPpUKCUpPOBaHO cobbiThE

e Havano/oKoH4yaHMe — gaTa U BpemMsa Ha4yana M OKOHYaHMA cobbiTuA

e [IpoAo/IKUTENbHOCTb — A/INTENBHOCTb COBbITUSA

e [lpeaenbHoe 3HaYeHNe — MakCMManbHaa/MUHUMaAbHAsA aMNANTyAa 3aperncTpupoBaHHOro
cobbiTns

e CpepgHee 3HayeHUe — cpeaHee 3HaYeHMe aMnInTyAbl 3aPErnMcTPUPOBAHHOIO CObbLITUA

e [loporosoe 3HayeHUe — NOpPoOroBoe 3HayeHune, NpesblleHne KOTOPOro NPMBENO K perncTpauum

[aHHOro cobbITuA

-
e OcuMNNOrpamMma — MKOHKa “ 03Ha4aeT Ha/IMyme CoXpaHeHHOM ocLMAIorpaMmbl ANA

[aHHOro cobbITuA. JBOMHOMN KAUK 1IEBOM K/aBULLIEA MAaHUNYIATOPA HA AaHHOM MKOHKE OTKPoeT

BbIOpPaHHYO OCLMIOTPaMMY.

B SONMEL Analiza 1.0 - [Analiza]

P Plik  Analizator Opcje  Pomoc e
L) i <
& LYy &
czas: 00:29:51

2010.01.11 10:53:14 &
[wytaczony -

r* P K s
Ogéine e
E

2010.01,11 11:23:05 |5

Lo
56:00 58:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
minuta : sekunda i
»
P punkt | Marker
%7 Raporty “ i wiykresy JD Otwérz w nowym oknie { & L1 “ & L2 “ & L3 ]
Przepigcia — (X i - -
Zapady Ty & Wartosc/czas Poczatek Koniec Czas trwania Ekstremum Prég Oscylogram *
P 3 Oscyl |
ey 3 Pemin ;| ooxem 20100111 10:53:33377 20100111 10:53:36.778 34005 1.554 kW 3.000 KW W
Prad
weplcaynnik szczytul| [ [|4 D« min. i 20100111 1055333377 20100111 10:53:42979 96025 1399 var 400.0 var
Wepdtczynrik szczytul |5 ¢ min, 1 20100111 10:53:33.377 20100111 10:53:49.781 164045 0.000 Hz 49.00 Hz
Caestotiinosé
MocP 6 Iyfl> maks. 1 2010011110:5333377 20100111 10:54:09.585 36,2085 3552% 5000 %
MocQ 7 1> maks. N 2010011110:5333377 20100111 10:56:10.846  37.4695 18384 10004 g_‘
Moc S
5 P> maks 20100141 1055333377 20100111 10:54:28.790 554135 2481 kW 5,000 kW
MocD
Wspdlezynnkmocy PE 40 s maks. 010011110:5333377 - 10,00 A t_‘
o —
Energia P - 11 I> maks. 010.01.11 10:53:; 77 = 10,00 A V‘V‘ , -
4 I | »
Analizator: --- §/Ni---  Status Rozlaczony

Puc. 57. Bug okHa «CobbITna»
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Ipaduyeckoe otobparkeHne BbIBPAHHOIO COBbLITUA aKTUBUPYETCA HaXKaTUEM UKOHKK «padukmny.
[ocTynHbl ABa NpeACcTaBAeHUA:

e 3HauyeHue/aNnTeNbHOCTb — YCTaHOBUTE MapKep Ha Heobxoaumoe cobbitue (paboTa ¢
MapKepamu cornacHo 9.3.2). B neBoit 4acTu OKHa B NoAAX «3HaYeHMely uam «3HaveHune 2»
oTob6pasmnTca TMN cobbITUA, ero aMNIMTYAa U NPOAOKUTENBHOCTb. [IBOMHOE HaXKaTue NeBoi
KNaBuULEN MaHUMNYAATOPA Ha TOYKE COBbITUA OTKPOET OKHO C OCLUANOTPAaMMON 1A [AHHOTO
cobbITMA (ecM OHO BbINO COXpPaHEHO)

e Ocumnnorpamma — OTKPbIBAaE€T OKHO C OCLMANOTPAaMMON A1A BbIBPAHHOTO cobbITuA.

e Hasurauma n macwTtabmpoBaHune Ana AaHHbIX FPadMKOB aHANOMMYHbI 3aKNaaKe «M3mepeHma»
(n.9.3.2)

3aknagKa «OTmeyeHHbIe» - 0TObpaXKeHMe TO/IbKO BblIOPAHHbIX COObLITUIA.

Ha Puc. 58 npuseaeH npumep ocumanorpammbl. K Kaxgomy cobbiTus coxpaHaTca ase
OCUMNNOrPaMMBbI (Ha4Yano M OKOHYaHMe cobbiTusA), Ha rpadmKke Havyano n OKoHYaHWe 0H603HaYEHb!
CEPbIMM YeTblpexyrosibHMKamu. B cnyyae KpaTkoBpemeHHOro cobbitus, rpaduk byaet HenpepbiBHbLIM.
Ecnu cobbiTne 6onee npogonkutenbHoe ana Havana u OKoHYaHUA ByayT coxpaHeHbl 2 nepuosa o u 4
nepuoaa nocne Hayana/OKoHYaHMA gna 6onee HarnagHOro NpeacTaBAeHMA NPOUCXOAALMX NPOLLECCOB.
MacwTtabnpoBaHMe NPOU3BOAMTCA aHANIOTMYHO OCTA/IbHBIM rpaduKam.
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e anol (1L /\”JM
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v (WA N v W
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[msekunda. uSekundal

A Sdwolc

Puc. 58. I'paduK c HayasIbHOM M KOHEYHOW OCLIUAIOrPAaMMOW
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B ool S

Plik  Edytuj
Her bl O
Poczatek [—uu ] [—ULz ] [—UL3 ] [—1L1 ] [—ILz ] [—IL3 ]
2010.01.08 13:02:21.282
Przedzial czasowy - == == -
s 4
Koniec ' 50,0 45,00 ~
2010.01.08 13:02:21,332 7 9

315.0 40.00
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210.0 /‘\\ /\/ ( /

o T X
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Puc. 59. YBenunyeHune pparmeHTa oCLUUAIOTPAMMbI

CobbITUA, yKasaHHble B TabnuMLe, MOXKHO NPeAcTaBUTb B BUAE oTYeTa. 1A 3TOr0 HaXXMUTE Ha MKOHKY
«OT4YeTbI»=>«[10N1b30BATENLCKUI OTYET»

[ Raport =l [
Plik  Edytuj
o bl O
Raport zdarzen

Typ Zrodio Poczatek Koniec Czas trwania Ekstremum Prég | |2
tgp = maks. L1 2010.01.09 18:32:55215 2010.01.09 18:33:08.415 13.200s 0.438 0.400

| THDRF » maks. L2 2010.01.09 18:32.55.215 — - - 20.00
Ioflq = maks. L1 2010.01.09 18:32.55215 — — — 5.000
tgp < min. L2 2010.01.09 18:32:55215 — - - 0.300

P = maks. L1 2010.01.09 18:32:552158 — — — 3000
cosp > maks. L2 2010.01.00 18:32:55215 — — — 0.950
tap = maks. L3 2010.01.09 18:32:56.015 2010.01.09 18:33:05.415 94005 0.426 0.400

PF > maks. L2 2010.01.09 18:32:56.215 2010.01.0918:32:56. 415 0.200s 0978 0.950

| THDRF = maks. L1 2010.01.09 18:33:05615 2010.01.0918:33:05.815 0.200s 20.09 20.00
tgp = maks. L3 2010.01.08 18:33:06.015 2010.01.09 18:33:08.215 2200s 0.432 0.400
Zapad L1 2010.01.09 18:33:08.085 2010.01.0918:33:08.235 01505 2237 2250

| THDRF = maks. L1 2010.01.09 18:33:08.415 2010.01.09 18:33.08 615 0.200s 20.29 20.00
tgp > maks. L1 2010.01.09 18:33:06 615 2010.01.09 18:33:30.020 21.404s 0.436 0.400
tap = maks. L3 2010.01.09 18:33:06.815 20100109 18:33119.417 106015 0.416 0.400

PF > maks. L2 2010.01.09 18:33:10615 2010.01.09 183317016 6.401s 0.969 0.950
Zapad L3 2010.01.09 18:33:19.397 2010.01.09 18:33119.547 01505 2248 2250

| THDRF = maks. L1 2010.01.0918:33:19617 2010.01.09 18:33:19.817 0.200s 20.06 20.00
tap = maks. L3 2010.01.0918:33:21.218 2010.01.0918:33:22.218 s 0.420 0.400
Zapad L3 2010.01.09 18:33:22158 2010.01.09 18:33:22308 0150s 2246 2250 [=

Puc. 60. Monb3oBaTeNbCKMIM OTYET NO COBLITUAM.
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10 JomosiHUTE/IbHBbIE BO3MOXXHOCTH IPOrpaMMbl

10.1 CraTyc aHa/1M3aTopa

CraTyc aHa/iM3aTopa MOXKHO NPOBEPUT B /11060 MOMEHT. BbiBOA, OKHa ¢ NnapameTpamm cTaTtyca
aHa/in3aTopa NPOU3BOANTCA C MOMOLLbIO MEHIO B BEPXHEN YacTu 3KkpaHa: AHanusatop — CraTyc. MNocne
BblbOpa AaHHOW ONUMKN NOABAAETCA OKHO C INaBHbIMK NapameTpamuM aHanusartopa (Tun, ctatyc, nuTaHue
W T.4.), KaK Ha Puc. 61.

X

THN aHanKzaTopa: POM-701

CEpHAHBIE HOMED! OB0123

_TaTyC aHanvzaTopa: PErMCcTpaumA ocTaHOENEHE
HoMER TOYER H3MEREHHA: 1

AocTyNHAA NaMATE ANA TOYEH H3MEDEHKA: 99,9%,

KonHYecTED coBEITHEA: 1]

YPOoEEHE SAPAAA AKKYHYNATORS! 3JapRaka

MCTOYHHE MM TAHKA: CETh

TeMnepaTypa: 35°C | 100°F

W JaKpEITE

Puc.61 Cratyc aHanun3aTopa

KosimuecTtBo cobbITnii paBHO KOMYECTBY 3aPErMCcTPMPOBaHHbIX CODObITUM B BbIDPAHHOM TOYKe
n3mepeHusa, cumTasn. MiameHeHMe HacTpoeK NMBOo BbiKNOYEHME aHaAn3aTopa OBHYNAET CYUETUNKMU.

10.2 Yaa/1ieHHbIe Ha4aJs10/OKOHYaHMe PerucTpanuy 4 BIGOP TOYKH
U3MepeHus

MporpammHoe obecneyeHune No3BOAAET 3aNyCcKaTb M OCTAHAB/IMBATbL PErUCTPALLMIO yaaneHHo. [aa aToro
HeobXxoAMMO BblbPaTb COOTBETCTBYIOLLMIA NYHKT B BepXHEM MeHI0: AHannsatop — Havano/OKoHuaHue.
Mocne BbiboOpa AaHHONM ONLMM NOABAAETCA HOBOE OKHO (Puc. 62) ¢ BbIGOPOM Hayana M OKOHYaHMA
peructpaumnn. Huske HaxoaAaTCA KHOMKK ana Bbibopa nosb3osaTtenem: Hayano/OKoHYaHWe/3aKpbITb.

BHumaHue
Ecan naer perucrpaums, UsmeHeHMe TOYKU U3MEePEeHUA He BOSMOXHO. U3MEeHUTb TOUKY U3mepeHun
MOXKHO TO/IbKO NOC/Ne OCTAaHOBKU perucTpauuu.
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» Kontponb _

_HBHBHOIOKOH‘-IBHHS PErHCTPaUrA K BblﬁOp TOYKH U3MEDEHHA

e e e e e oy

CTaTyc aHanmsaTopa:

To4Ka H3MEPEHMA:

1. HanpaxeH1a

' !

o E"_’ ol ~
. e b &
zv._..-cl Hauano ",“0 OKOHYaHNE @ 3aKpbITE

Puc. 62. YaaneHHbIn 3anyck M 0CTaHOBKA U3MEPEHWIN, USMEHEHWNE TOUKM U3MEPEHUS.
10.3 [lapamMeTpBI NpOrpaMMBel

Monb3oBaTeslb MOXKET USMEHUTL PAS HACTPOEK NMPOrPaMMHOr0o obecrneyeHms » C NOMOLLbIO MYHKTa B
MeHio: NapameTpbl — MapameTpbl nporpammbl (Ctrl+F).
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e Ao I AHcnned | 5% AHanusaTop I - OAHOBENEHHA I
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" 3asoackme

" | HacTpo#kK
[ Mcnonssosate rpatvyeckui yoropuTens (OpenGl) S P

[ OTEPBITE B NONHOIKPAHHDM PEMHME
)
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S, OTKPEITE

]

I ‘i COXpaHnTE
© % CoxpaHHMTE
s

@om

% CTMEHA

Puc. 63. ThaBHOe OKHO NapameTpoB Nporpammel.

Bce HacTpoIKM noaeieHbl Ha OTAe /IbHble rPynMbl, 0603HaYeHHbIE CNeLnanbHbIMU MKOHKaMW B BEPXHEN
YacTM OKHa:

e  OCHOBHble HACTPOMKK

e KoHdurypauus aHanmsaTtopa

e  M3mepeHwnAa B peasibHOM BpeMeEHMU
e HacTpoiiku uBeToB

e AHanu3 AaHHbIX

e HacTpoitku oTyeToB

Mocne BbIGOPa 0AHOM U3 HUX, B LLEHTPAIbHOM YaCTW OKHa NOSIBAAOTCA AONO/HUTENbHbIE HACTPOMKM,
KOTOpble TaKKe NoAeNeHbl Ha 3aKNaaKMN.

C I'IpaBOﬁ CTOPOHbI OKHA HaxXxo4ATCA KHOMKW ynpaBaeHUA HaCTPOﬁKaMMZ

e 3aBO/ACKME HACTPOMKM — BO3BPALLAET BCE HACTPOMKM «MO YMOAYAHMIO»

e  OTKpbITb — OTKPbITb $aitn HACTpOEK

e CoxpaHuTb/CoXpaHWUTb KaK — 3anNnCb HACTPOEK B daitn,

e OK-— coxpaHeHue BBeLEHHbIX MU3MEHEHUI (TOIbKO Ha NPOTAKEHMUM AaHHOW paboyeli ceccuu,
noc/ie 3aKpbITUA NPOrPaMmbl YCTAHOBKM OTMEHAIOTCA)

e OTMeHa — 3aKpbITUe OKHa H6e3 CoXpaHeHMA U3MEHEHWUA.

10.3.1 OcHOBHbIE HACTPOWKHU

A3bIK — BbIGOP A3bIKa MHTEpdeca nporpammbl
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Oncnneit — ycTaHOBKa BO3MOXHOCTM MCMOAb30BaTh rpaduyecknin yckoputens (OpenGL), a Takke
OTKpPbIBaTb OKHO MPOrpaMmbl B MOJIHOIKPAHHOM peXxnme.

AHanuszatop — Bblbop TMNa aHasm3aTopa. Mo ymonyaHuio PQM-701.

OB6HOBNEHMSA - MOYKHO BKIOYNTL/BbIKAHOUYNTL aBTOMATMYECKOe 06HOBIEHNE NPOrPaMMHOro
obecneyeHuns «Sonel Analysis» 1 NpoWwmMBKM aHann3aTopa. Mpu aKTUBHON PYHKLMKN aBTO-OOHOBAEHUN,
npunbop 6yaeT cBA3bIBAaTLCA C CEPBEPOM NPOU3BOANUTENA NOCAE KaXKAO0ro CTapTa NPorpamMmmbl.
Monb3oBaTenb 6yaeT NPOMHGOPMUPOBAH O AOCTYNHOCTM OOHOBNEHMA U CMOXKET NOATBEPAUTD NGO
OTNIOXWUTb 0BHOBNEHMA NPOTrPaAMMbI.

— o i
P Feic | O Aucnnei | 5% AHanuIaTop - DBHOENEHHA

" 3asoackHe

¥ Mpoeepka oBHOEREHHIA L .f HACTPOKH

v MpoEEpHTE BEpCHID M0 NPME0Pa NPH NoAKIHIHEHHH )
o OTKPEITE

'\. —
..
l I CoOxXpaHHTE

[

% COXpaHMTE

H Kak

E
ﬁ OTHEHA

Puc. 64. Hactpolika nporpammsl — o6HOBNEHME.
10.3.2 Kondurypanus aHajau3aTopa

[aHHaA onumA NO3BONAET YCTAHOBUTbL HACTPOMKM «MO YMONYAHUNIO», KOTOPble ByayT 3arpyxaTbca
BMeCTe C BK/IloYeHMeM nporpammebl. Bbibop onumm «M13 daitna» no3BoNAET 3arpy*KaTb HACTPOMKU «MO
ymonuyaHuio» us daina c pacwmperHmem *.settings. Ecnm nonbsosatens He yKasan cobctBeHHoro ¢aiina
C HacTpoMKkamu B none «lyTb K dpanny», nporpamma 6yaeT UCNo/ib30BaTb CTaHAAPTHbIN dann ¢
HaCTPOIMKaMM, COXPAHEHHbIMM B NarnkKe ¢ YCTaHOBAEHHOW NPOrpaMmoi.

Ecnun nonb3osatenb He Bbibpan onumio «M13 panna», byayT 3arpyeHbl 3aBOACKME HACTPOMKM.

Mocne Bbibopa onuun «M3 daina», a TakKe Bblbopa NyTH K daiay HacTpoek, HaxkmuTe « COXpaHUTb»
ON1A aKTUBaLMM BbIOPaHHbIX NapameTPos.
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10.3.3 U3MepeHus B pealbHOM BpeMeHU

[aHHble HacTponKkn (Puc.65) No3BONAIOT YKa3aTb LIBETA 3/IEMEHTOB U HACTPOMKU B PEXUME U3MEPEHUS
B peasibHOM BpemMeHW. Bce HAcTPOMKM noaeneHbl Ha 3aknaaku: Ocuunnorpammel, Mpaduk sBpemeHHOM
3aBucmmoctu, amepeHusa, inarpammol, FapMOHUKMU.

% NapaMeTpbi x|

@Ocumnnnrpammm | 1% Mpadhk BpeMeHHO SaEHCHMOCTH | = M3rEepeHHA | A Amarparina |l.gFaI:'MDHMKH S JaoackHe
¥\

—LlgeT - . HaCTPOAKH

L1 LZ L3

o

p
1. 3-.| OTEPEITE

Tow

£os @

Fo3dpHUMEHT FrapMOHHHECKHX NOTEPE

T 3PMOHHIEH SKTHEHOA MOLHOCTH _

L]
L]

-
/l ?I COXpaHHTE
"

iy
L8 CoxpaHnTe
FaK

[ &PMOHHIH PEAKTHEHOM MOLLHOCTH

PaH

CeTKa

O,

—BHAHMOCTE

L1 L2 L3
e | s = = Ad

CITHEHE

x |3

Puc. 65. HaCcTpoMKKu TEKYLLMX USMEPEHUIA.
10.3.4 HacTpolKu BIBeTOB

[laHHble HAaCTPOMKMN NO3BONSAOT USMEHUTb LBETA OTAE/bHbIX 3/IEMEHTOB NPOrpammbl. HacTpoku
nofesieHbl Ha ClieaylolLme 3aKNaaKu:

LiseTa rpadukos
OcHoBHble LBEeTa
LiBeTa usmepeHui
LiseTa cobbiTnin

10.3.5 AHa/IM3 JaHHBIX

3aknagKa «MounCK yCTPOMCTB» NO3BONAET BbIBPaTh YCTPOMCTBA (AMCKM), KOTOpble ByayT NPOonyLLEeHb! NpK
NoMCKe NOAKAIYEHHbIX 3a4anTepoB A1A CYMTbIBAHUA KapT NamaTh SD ¢ M3mepeHnamu.

10.3.6 HacTpoiiku oTYeTOB

B AaHHOM YacTW NPOrpaMmbl MOXKHO HaCTPOUTb AOMNOJHUTE/IbHbIE MO/A OTYETOB M3MEPEHUI. A TaKXkKe
YCTAHOBMTb NapameTpbl aKkcnopTa B CSV dopmar.
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10.4 baza aHa;1IM3aTOPOB

[ob6asneHune MM60 U3MEHEHME CMUCKA aHANN3aTOPOB MOXHO NPOU3BECTU B MYHKTE MEHI0 NapameTpbl
— ba3sa aHanusaTtopos (Puc. 66).

Mpu noncke aHanM3aTopoB ¢ 6ecnpoBoAHbIM MHTEPdENCOM, HallaeHbl byayT TONIbKO Te aHaAM3aTopbl,
KoTopble 6biAn BHECeHbI B BbilleyKa3aHHYo 6a3y aHanM3aTopoB. AHaAN3aToPbl C APYITMMU CEPUNHBIMMI
HOMepaMK He ByayT yKa3aHbl B CIMCKE HAaAEHHbIX aHa/IM3aTOPOB C MOMOLLbIO BecnpoBogHOM CBA3U
(He pacnpocTpaHaeTca USB nHTepdeiic).

Cronbel, «AsTo PIN» nHdopmmMpyeT, HY*KHO An Byaet BBoanTb Koa PIN-Kog nepes nepesayeit AaHHbIX.
Ecnu pgaHHOe nose HeakTUBHO, NONb30BaTeNb ByAeT BbIHYXAeH BBOAMTb PIN-KkoA.

[JonoNHUTENbHO, N0/Nb30BATE/Ib MOYKET aKTUBMPOBATb GYHKLMIO HAMOMUHAHMA O HEOBXOAMMOCTH
nepuogmyeckon nosepku npubopa. NMpomssoagmTenb yCTaHaBAMBAET NEPUOLNYHOCTb MOBEPKM —
Kaxkgple 12 mecAaues. TOYHOCTb U3MEPEHUIN MOXKET U3MEHATLCA U3-3a CTaPEHUA HEKOTOPbIX 3/1IEMEHTOB
npubopa.

[nsa Toro utobbl aKTMBMPOBATL AaHHYI QYHKLMIO, CieayeT BbibpaTb onumtio « HaNOMHUTb 06 UCTEYEH UM
CpoKa nosepku». Ecan aaHHaa GyHKUmMA BbiI6paHa, N0b30BaTe/lb UMEET BO3MOMHOCTb YCTaHOBUTb
cneaytowme onuuu: «Mepuoa AeNCTBUA» U « HAMOMHUTb 3a»:

Mepwop aelicteus (ycTaHaBAnBaeTca Ha 6, 12, 18 nnbo 24 mecaua) — onpeaensieT CPOK AelcTBuA
BblAAaHHOIO CBUAETE/IbCTBA O MOBEPKMU.

HanomHuTb 3a (HEAEJ'HO, ABe Headenu, MeCﬂLl,) — OonpenenaeT, 3a Kakoe BpemsAa Nosib3oBaTe b 6y,u,eT
onoseuweH o HEOGXOAMMOCTM I'IOBTOpHOl‘;1 NOBEPKN UIMepUTENA.

Cronbey, «[ata noBepkn» MHGOPMUPYET O AaTe NocneaHel nosepkun npubopa.

‘% basa aHanu3aTopos x|

—CEMAETENECTED O NOBEQKE

e n V¥ HanomHMTE 0f MCTEMEHMH CROKa NOBEPKM

* 5 8

o \/ Y

B o
JeACTEMTENEH 40! HanomHKTE 3a:
Yparlar |12 MECALEE LI Imecgu. j
TMN aHaNK3aTopa - CEpHHHEIA HOMEP fata noeepkH AsTo PIN? HanoMHMTE 0b oKoHYaHHK MprMEHEHKE

PoM-701 260041 2010.04,01 E ‘ METpoRorka COHZN
PoM-701 950123 2011.03.22 E ‘

o

—

—

@ SaKpEITE

Puc. 66. basa aHaan3aTopos.
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Haxatune Ha MKOHKY ((ﬂ'06aBVITb» no3BonAeT ﬂ,06aBVITb HOBbIM dHaNnN3aTop, Kak NOKAa3aHO HUXKe:

» Ba3a aHaNM3aTOPOE il

—HoBoe onkCcaHye aHanksaTopa:

=

-
THN aHanHzaTopa: ":‘-‘-J POM-701 -

CEPHAHEIA HOMER! I

Jata nosepkH: I 03.05.11 ﬂ

SAMETEHM: I

I'I:L'._:F‘.:‘JII
5 AafaenTe * CITHEHS

Puc. 67. lobaBneHune aHanusatopa B 6asy.

Mocne HaKaTuA MKOHKK «YO4anuTby», NOABAAETCA HOBOE OKHO, B KOTOPOM MOHO YAanuTb aHaansaTop
13 b6a3sbl:

» basa aHanvsaTopos ] ﬂ

Bel AEACTEMTENEHD XOTUTE YA ANUTE
HIMEPUTEND
PQM-701 960123
uz Bazbl aHanuzaTopoe?

YaanuTe * OTMEHHTE

Puc. 68. MoaTtsepkaeHWe yaaneHna aHanusaTtopa m3 6asbl.




10.5 OGHOBJIEHHE BEPCHUH MPOrPaMMHOI0 06ecrneYeHus: U NPOIIUBKU
aHaJIM3aTopa

MpoBepKa AOCTYNHOCTU HOBbIX OBHOBEHMI NPOU3BOANTLCA KaxKAbli pa3 NOC/e 3amnycka Nporpammol.
[daHHaa GyHKUMA MOXKeT BbITb BKAOYeHa\BbIKAOYEHa B HACTPOMKax nporpammbl (cm.nyHKT 10.3.1). Ecan
AaHHaA GYHKLMA He aKTMBHA, 0OHOBAEHWE MOXKHO MPOU3BECTU B PYHHOM PEXKMM C MOMOLLbIO ONLMN B
MeH10: «Momouwb» — «ObHOoBNEHUA». A npoBeseHMA 0OHOBEHMA HEOBXOANMO COeMHEHNE C CETbIO
MHTepHeT.

Ecnu nporpamma Hanget HOBYIO Bepcuto nporpammel «Sonel Analysis», nonb3oBaTeslb CMOXKET
noaTeepAnTb 06HOBAEHME Nporpammbl. Mocne BbIGOpa AOCTYMHbIX OGHOBNEHUI NPOUCXOAMUTD
yCTaHOBKa HeobxoaMMbix GpaiaioB 1 nepesarpyska Nporpammol.

Mporpamma TaK»Ke MOKEeT NPOBEPMUTL AOCTYNHOCTb HOBOWM BEPCUM NPOLLMBKM CaMOro aHaimM3atopa (aHr.
Firmware). O6HoOBNEHMe NPOLLIMBKK NPMOOPA MOXKHO NMPOU3BECTM TOIbKO NPU NOAKNOYEHHOM
aHanusartope Yepes nopT USB. Ecaun HoBas Bepcua NPOoLLMBKK MBO Nporpammbl A4OCTYMNHbI Ha cepBepe
npou3BoauTeNns, Nosb3osaTens UHGOPMUPYIOT O BEPCUU OBHOBAEHNIN U BHECEHHbIX U3MEHEHUAX.
Mocne noaTBepKAeHUA 0OHOBAEHMA NONb30BATE/IEM, YCTAHAB/IMBAKOTCA Heobxoammble dannbl. Mpubop
CaMOCTOATE/IbHO OTK/IIOYAET COeAMHEHME U NepesarpyKaeTca.

11 TexHUYecCcKHe XapaKTEPUCTUKU

TexHnyeckne xapaKTepucTMKn MmoryT 6bITb U3MEHEHbI U3roToBUTENEM 6E3 AONO/THUTENBbHOTO
yBeOAOMNEHUA.

YKa3aHHble 3Ha4YeHUs NOrPELHOCTEN MPUMEHMMbI TOJIbKO K PQM-701 6e3 A0N0NHUTEbHbIX
TpaHCcHOPMaTOPOB N TOKOU3IMEPUTEbHBIX KNELLEN.

CokpaleHus:

1. Ugms— M3MepPEHHOE 3HAYEHUE HANPAKEHUA NOCTOAHHOIO M NePeMEHHOr0 TOKa
(cpegHeKkBagpaTUUECKOE 3HAYEHME);

2. lgus-U3MepeHHOoe 3HaYeHMe CUJbl MOCTOSSHHOTO M NEePEeMEHHOTO0 TOKa (CcpeaHeKBagpaTMyeckoe
3HauyeHue);

3. Unom — HOMMHanbHOe 3HaYeHWE HANPAKEHNS, YCTAHOB/IEHHOE B aHanM3aTope. BO3MOKHbI
YCTaHOBKM HanpsaeHui n3 rpynnbi: 110/190 B, 115/200 B, 220/380 B, 230/400 B, 240/415 B,
400/690 B (mekdasHoe/ nnHeltHoe). Mpu Mcnonb3oBaHMKM TpaHchOPMaTOPOB, B aHanM3aTope
BO3MOYHa YCTaHOBKa HOMMHA/IbHOrO HaNpPAXeHUA (HanpAXKeHUA BTOPUUYHOM 06MOTKN) U3
rpynnbl: 100 B, 110 B, 115 B, 120 B. Takum 06pa3om BO3MOXKHA YCTaHOBKA HOMMHA/IbHOIO
HanpAa*keHuA B AnanasoHe ot 100 B go 690 B

4. Inom — HOMWHaNbHOE 3HaYeHWE Npeaena AnanasoHa U3MmepeHusa ansA TOKOBbIX Ppa3bemoB
aHanusatopa (Knewen);

5. K- KoadduumeHT maclutabHoro npeobpasoBaHMA BXOAHbIX 4151 TOKOBbIX Pa3beMoB
aHanmn3aTopa;

6. h—nopsakoBbIi HOMEp rapMOHUKY;

7. Uy hM3M — M3MepeHHoe 3HaYeHne cpeHeKBaapaTUYeCKoro 3Ha4YeHA rapMOHNYECKNX
COCTaBAAOWMNX HANPAKEHUS;
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8. IH, hU3M - U3MepeHHoe 3Ha4yeHne cpeaHeKkBaapaTn4eCckoro 3Ha4yeHnAa rapMoHn4YecKkmnx

COCTaBNIAOWNX CU/Ibl TOKA,

9. THDyu13Mm - U3SmepeHHoe 3HaYeHNne CyMMapPHOro Ko3pdumumeHTa rapMoHMUYECKMX COCTaBAAIOLLNX

HaNpAXeHuA,

10. THD, 13Mm - U3MepeHHOoe 3HaYeHME CYMMAPHOTro KoadpduumeHTa rapMoHMYECKUX COCTABAOLLNX

CW/bl TOKQ;

11. P(E,)u3m - usmepeHHOe 3Ha4YeHne aKTUBHON MOLLIHOCTU (aKTUBHOW 3Heprum);

12. Q(Eq)v3m - U3MepeHHOE 3HaYeHMe PeaKTMBHOM MOLHOCTM (PeaKTUBHOM aHeprum);

13. S(Es)u3m - uamepeHHOe 3HaYeHME NOJTHON MOLLHOCTU (MOTHOM 3Hepruu);

14. Pst u3m - U3MepeHHoe 3HaYeHMe KpaTKOBPeMeHHOM A03bl GANKepa;

15. PIt M3M - UI3MepeHHOoe 3HaYeHne ANUTeNbHOM A03bl GMKepa.

16. 5U — OTHOCUTE/IbHAA NOTrPeLWHOCTb U3MEPEHNA HANPAXKEHUA;

17. 51 — OTHOCUTE/IbHAA NOTrpeLwHOCTb NU3mMepeHUA CUbl TOKA;

18. 5p — AOoNo/IHUTENbHAA OTHOCUTE/IbHAA NOrpeWwHOCTb, CBA3aHHAA C USMeEpPEHNEM yrna casura

daza mexkay HanpsaKEHNEM U TOKOM

Anacos 20,68, = 100-(1— M) [%]

cos @

Anssin ¢ #0,8, =100+ (1— 22=29) o)

sin g

O rae @ —yron casura ¢pas Meskay HanpasKeHMem U TOKOM;

o Ag - abconoTHAA NOrPeLHOCTb U3MEPEHUSA Yraa caBura ¢as MesKay HanpasKeHUem U TOKOM.

11.1 Bxoambl

Pasbembl HanpAaxxeHna

Yumcno Bxonos

5(L1, L2, L3, N, PE - 4 usmepuTeibHbIX KaHana) rasibBaHUYECKU He
N30/ IMPOBAHHbIE

MaKkcmmanbHoe BXxogHoe

690Bgrwms
HanNpAXKeHue
lMnKoBoOe 3HaYeHne HanpaxKeHna | 1150B
AHanorosas nosoca

>12kly,

nponyckaHus (3a6)

TpaHcdopmaTops!

YcTaHaBAMBalOTCA NOJb30BaTeNIEM

BxoaHoe conpoTusneHme
n3mepuTenbHbIX pa3bemMoB

14MQ (6e3 yuyeTa 610Ka nuTaHus L1-N)

KoaddunumneHt ocnabnenus
cuHdasHoro curHana (KOCC)

>70a5 (50T W)

ToKoBble pa3bembl

Yucno eBxogos

4 (3 pasbl + HENTPab) raibBAHNYECKM HE N30/IMPOBaAHbI

MakcumanbHoe Bxoadllee

1BRMS
HanpAXKeHue
MnKoBoe 3HaueHne HanpaxeHna | 3,6B
AHanorosas nosaoca

>12kly,

nponyckanus (346)
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BxoaHoe con poTuBeHune

Knewwu: 100kOm
Mbkune knewwm: 12,4k0m

[Ounana3oH nsmepeHusa (6es
TpaHchopmaTopos)

Mbkue knewwm F-1/F-2/F-3: 1..3000A (10000A nukoBoe 3HaueHue)
Knewwm C-4, C-5: 1..1000A (3600A nnkoBoe 3HayYeHue)
Knewwm C-6: 0,01..10A (36A nMKoBOe 3HaueHue)

TpaHcdopmaTopsl

YCcTaHaBAMBAOTCA NO/b30BaTeNEM

KoadduumneHt ocnabnenus
CuH$pasHoro curHana (KOCC)

60456 (50rL)

Aunckpetnsauyma n yacbl RTC

ALLN (aHanoroso-uundpoBoi
npeobpasosBaTesib)

16-6UTHbIN

YacTtoTa gnckpeTtmsaumm

12,8Kly, ana 50y,
15,36Krly ana 600y,
OpHOBpEMEHHO Ha BCeX KaHanax

Konunyectso M3MepEHMl7I 3a

256
nepuoa,
Cuctema ¢asoBoit
aBTONOACTPOMKM YaCTOTblI 40..70ly,
(PANY)
KaHan ans cuctembl pasosomn
aBTONOACTPOMKM YaCTOTblI L1

(GAMNY)

Yacbl peanbHOro BpemeHu

+3,5ppm/°C makc (okos10 +9 cekyHa/mecAu)
B ananasoHe temnepatyp -20°C...+55°C

11.2 U3MmepaeMble mapaMeTphbl

HopmasbHble ycnoBums

HopmanbHaa Temnepartypa

23°Ct2°C

OTHOCUTEeNbHaA BNAXKHOCTb

40...60%

HecummeTpua HanpaxkeHnA

£ 0,1% ko3 PUUMeHT HecummeTpumn obpaTHOM Noces0BaATENbHOCTU

(TonbKo ana TpexdasHbix ceTelt)

3HayeHue BHeLWIHero
MarHMTHOro nons

< 40A/m (nocrosHHoe)

< 3A/m (nepemeHHoe) ans YactoTbl 50/600y,

MocTtoAaHHaA cocTasaaoLWwan
HanpAXeHnAa U ToKa

HyneBas

dopma curHana

CMHYCOMAa}'IbeIﬁ

YactoTa

500y, +£0,2% namn 60ly, £0,2%

HanparkeHue

JnanasoH n ycnosua

PaspeweHue

OcCHOBHas NorpeLwHocTb

Ugws (AC+DC)

10% U, om £ Urms £120% Unom
ana U,om 2 100B

0,01% Unom

10,1% Unom

KoadpounumeHt
MUKOBbIX 3HAYEHUI

1..10

(1...1,65 ana HanpsxeHus 690B)

ana Upws 2 10% Unom

0,01

+5%
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Tok

JnanasoH u ycnosuA

PaspeweHune

OcHoBHas NnorpeLwHoCTb

Bes knewen

0..1B (0..3,68,.,)

0,01% lyom

+0,1% l,om

+0,004:l,om (C yueTom
AONOMHUTENbHOM NOrpPeLHOCTY,
3aBUCALLEN OT NOJIOMKEHUA)

Knewu 2ubkue F-1/F-2/F-3

JononHnTenbHaa norpewHocTb
+1%

0..3000A .
(10 000A, ) 0,01% lhom (2% c yueTom LI,OI'IOﬂHVITveﬂbHOVI
MOrpeLHoCTH, 3aB1CALLEl OT
NoNOXeHus)
Knewu C-4
JononHutenbHaa NorpewHocTb
0,1..10A: + (3% + 0,1A)
Irws (AC+DC) 0..1000A . 10A: +3%
(3600A,.,) 0,01% lnom 50A: +1,5%
200A: £0,75%
1000..1200A: £0,5%
Knewu C-5
JononHutenbHaa NorpewHocTb
0..1000A 0,5..100A: < (1,5% + 1A)
(3600A,.,) 0,01% lyom 100..800A: £2,5%
800..1000A AC: £ 4%
800..1400A DC: £ 4%
Knewu C-6
JononHutenbHaa NOrpeLwHocTb
0..10A 0.01%1 0,01..0,1A: £ (3% + 1mA)
(36A,,) ’ o 0,1..1A: +2,5%
1..12A: +1%
KoadpoduumenT 1..10(1..3,6 ana lhom
I'IMK:)Ij)bIX 3HaYeHuM ana IR(MS 2 1% lhom ) 0,01 5%
YacToTa Jnanas3oH u ycnosua PaspeweHue OcHOBHasa NorpeLwHocTb
f 10..70rL 0,01r1 0,01y
10% Unom € Upms £ 120% Upom
FapMOHUKKU dnanas3oH n ycnosua | PaspelweHue ‘ OcCHOBHasA NoOrpeLHoCTb

FapmoHuKa (n)

DC, 1..50, rpynnupoBaHue: NoArpynnbl rapMOHUK (CybrapmoHMKK) cornacHo

PN-EN 61000-4-7

Amnauntyga Ugms

0..120% Upom

0,01% Unom

+0,05% Unom Npyt 1.B.<1% U, om
5% u.B. npn n.8.2 1% U,
(cornacHo PN-EN 61000-4-7 knacc
1)

AmMnantyaa lrms

B 3aBMcumocTtu ot

0,01% lnom

10,15% U,om Npy 1.B.<3% U om
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MCNOJIb30BaHHbIX +5% n.s. ecnm n.B.2 3% U, om
Kneuen (cmotpm (cornacHo PN-EN 61000-4-7 Knacc
XapPaKTEPUCTUKU lzps) )
Koaddnument
HEeNMHENHbIX
. 0,0...100,0%
nckaxenui (THD-R) 0,1% +5%
ana URMS > 1% Unom
Hanps»eHus (n =
2..50)
Koaddnument
He/IMHENHbIX 0,0...100,0%
. 0,1% 5%
nckaxkenui (THD-R) ANA lgpms = 1% lnom
TOKa (n = 2..50)
KoadpoduumeHt
oy 1,0..50,0
rapMOHUYECKNX 0,1 +10%
ana IRMS 1% Inom
nortepb
Yron casura ¢a3
-180°...+180° 0,1° +(n x 1°)
(HanpskeHue)
Yron casura ¢as (Tok) | -180°...+180° 0,1° +(n x 1°)
MOLLHOCTU rapMOHUK Ycnosua PaspelueHue OCHOBHaA NOrpeLHOoCTb
2 2 2
iJSUh 8% + 62 %
roe:
Oun — OCHOBHas
NOrpewHoCTb N3MepPEHUSA
aMNAUTYAbl TAPMOHUK
HanpsXKeHus,
AKTMBHaA n
80% Unom < Urms < 120% Uom 3aBuCUT OT O — OCHOBHas
peaKTUBHas
5% lhom < lrms < Thom Unom Y lnom NOrpeLHoCTb U3MepeHua
MOLLHOCTb raPMOHUK
AMMANTYAbl FAPMOHMK
TOKa,
Oph — OCHOBHaA
NOrpeLwwHoCcTb U3MepeHus
dasbl mexay
rapMoHMKamu
HanNPAXKeHUA 1 TOoKa
Ycnosua (gN8 MOLHOCTU U
MowHOCTb U 3Heprua 3Heprum Pa3spelwieHune OCHOBHaA NOrpelHoCcTb
80% Unom < Urms < 120% U,om)
1% Inom < IRMS< 5% Inom 0]42 + 6§h%
cosp=1 \]
MoLWHOCTb aKTUBHaA 5% lnom < lrms < lhom 3aBmcut ot Uyom . o2z + 82h .
DHeprmna akTMBHanA cosp=1 U lhom \/ p
2% loom < lams < 10% liom . fos2 + 5211%
cos =0,5 p

85




10% Inom < IRMS < Inom

+ 10,32 + ‘Sf)h%

cosg =0,5
2.% Inom < IRMS< 5% Inom . 1’252 + Séh%
sinp=1
5.% |nom < |RMS< Inom N 1’02 + 8?’}1%
sinp=1 \l
MowHocTb
5% lnom < lrms < 10% liom 3asucunt oT Upom 2
peaKkTMBHasA . + 11,252 + 82, %
sinp = 0,5 M lhom p
JHeprua peakTnBHasn
10% Inom < IRMS< Inom 2
. * 1,02 + 8 h%
sinp =0,5 p
1.0% |nom < |RMS< |nom N 1’252 + 82h%
sing = 0,25 p
MowHOCTb N0/IHaA 2% lhom < lrms < 5% lhom 3aBucuUT OoT 10,4%
DHeprmna noaHas 5% lnom < lams < lnom Unom Y lnom +0,2%
0..1
KoaddnumeHt
50% U, om < Urms < 120% U,om 0,01 10,03
molHocTtu (PF)
10% Inom < IRMS< Inom
0..1
KoadduumeHnT casura
50% U, om < Urms < 120% U,om 0,01 +0,03
¢das (cosdp/DPF)
10% Inom < IRMS< Inom
dnukep AunanasoH un ycnosua PaspelweHune OCHOBHaA NOrpeLHoCTb
P.: (10MuH.) 0,2..10
0,01 5%
P\ (2uaca) oA Upvs 2 80% Uom
HecummeTtpus OcHoBHas
Avanas3oH u ycnosua Pa3speweHue
(HanpsAXXeHue U TOK) NOrpeLHocTb
KoadpouumenT
i ) 0,0%...20,0% +0,15%
HECUMMETPUN NPAMON,
. . AN 80% U, om < Urms < 120% 0,1% (abcontoTHas
obpaTHOW 1 HyneBok
Unom MOrpeLIHOCTb)

nocnenoBate/sibHOCTH

11.3 PerucTpanus co6bITHI - CpeJHEKBagpaTUuieCKrue 3HaYeHUs
Hamnps>KeHUs U TOKa

HanpsxeHue Ugys
(nepeHanpskeHus, npoBanbl

1 npepbiBaHuUA)

Avanas3oH

paspeLieHue

OcHOBHas
NorpewHocTb

Urms(1/2)

0,0%...120,0% Upnom

0,01% Upom

10,2% Upom

Mpegenbl peructpaunm

nepuoaa).

YcTaHaBMBalOTCA NO/b30BaTeNEeM B NPOLLEHTaX IM60 B abCONOTHbIX
3HaYeHuAX. BoiABneHne cobbiTMA 0CHOBaHO Ha 3amepe Urwis(i/z) (1
nepuoa cpefHeKBaapaTUieckoe 3HadeHne, obHoBaAEMOe Kaxaple %

MpofonKnTenbHOCTb

YacCbl: MUHYTbI: CEKYHADbI,

7% nepuopaa

OaunH nepuog,

MUNNNCEKYHAObI

3anucb ocumnnnorpaMmmbl

2 nepuoga nepep cobbiTvem + 4 nepnoga nocne cobbiTvsa (Bcero 6
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nepuvonos) 256 nsmepeHuii 3a nepuos,

ToK lgms OcHOBHasA
Avanas3oH Pa3pelwieHue
(MMH., maKc.) NorpeLwHocTb
lrms(1/2) 0,0%...100,0% lnom 0,01% lnom 10,2% lhom

Mpegensl pernctpaymmn

nepuoaa).

YcTaHaBMBaOTCA NOJIb30BaTENEM B NPOLLeHTax IMbo B abCONOTHbIX
3HauYeHwuAX. BbiaBaeHWe cobbITUA OCHOBAHO Ha 3amepe Urwis(i/z) (1
nepuoa cpeaHeKBaapaTMieckoe 3HadeHne, o6HoBAAeMOe Kaxkable %

MpoJonXKnTenbHOCTb

4acbl: MUHYTbI: CEKYHAbI,
MWUNANCEKYHAbI

7 nepuoga OaunH nepuog,

3anucob ocumnnnorpaMmmsbl

2 nepuoga nepepg, cobbiTem + 4 nepuoga nocne cobbitnsa (Bcero 6
nepunoaos) 256 nsmepeHuii 3a nepuog,

11.4 Peructpanus cO6bITUM —- JONOJIHUTE/IbHbIE IApaMeTpPbl

Mapametp AvanasoH MeTopuKka onpeaeneHusn
40...70Ty, (B
npoueHTax N1Mbo Onpepenexune 6asmpyetcsa Ha 3amepe 10cek

YacroTa (MMH., MaKc.)

abCcoNOTHbIX

(cornacHo PN-EN 61000-4-30)

BE/IMUYMHAX)
KoadpdmumneHT NnKoBbIX 3HaUeHU
1,0...10,0 Ha ocHoBe 3Ha4yeHua 10/12-nepuoaa
HanpAXeHus (MMH., MaKc.)
KoadpdumumeHT NMKoBbIX 3HaYEHU I
1,0...10,0 Ha ocHoBe 3Ha4yeHua 10/12-nepuoaa
TOKa (MWH., Mmakc.)
KoaddpnumneHT HecummeTpmm
obpaTHOM NnocnenoBaTeNbHOCTH 0,0...20,0% Ha ocHoBe 3HavyeHus 10/12-nepuoaa
HanpaxXeHus (makc.)
KoapduumeHT HecummeTpun
obpaTHoW nocneaoBaTeNbHOCTU 0,0...20,0% Ha ocHoBe 3Ha4eHua 10/12-nepuoaa
TOKa (MmaKc.)
KpaTkoBpemeHHas fo3a ¢ankepa
0..20 Ha ocHoBe 10-MMHYTHOrO 3Ha4YeHUA
P: (makc.)
OnutenbHas posa davkepa Py
0..20 Ha ocHoBe 2 — 4yacoBoro 3Ha4yeHuA

(makc)

AKTUBHas MOLWHOCTb P (MUH.,
MaKc.)

B 3aBucumoctu ot
HaCTPOMKM

Ha ocHoBe 3Ha4eHna 10/12-nepuoaa
(Ana nonyyeHHoOWM M 3aTpayeHHOM MOLLHOCTH)

PeaKkTBHasa moLHOCTb Q (MUH.,
MaKc.)

B 3aBMCMMOCTM OT
HaCTPOMKM

Ha ocHoBe 3Ha4eHua 10/12-nepuoaa
(AnA nonyyeHHoOWM M 3aTpayeHHOW MOLLHOCTH)

MonHaa MoWHOCTb S (MUH., MaKc.)

B 3aBucumocTu ot
HACTPOMKM

Ha ocHoBe 3Ha4eHua 10/12-nepuoaa

MOLWHOCTb HENMHENHbIX
nckaxkennn D/HeocHoBHasn

B 3aBMcumocTtu ot

Ha ocHoBe 3Ha4eHua 10/12-nepuoaa

MOLLHOCTb Sy HaCTPOMKM
(MMH., maKc.)
KoadpoumumneHT mowHoctm PF 0..1 Ha ocHoBe 3Ha4eHua 10/12-nepuoaa
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(MWH., maKc.)

KoadodumumeHT peaktmBHom

MOLLHOCTU c0Ss®/DPF (MUH., 0.1 Ha ocHoBe 3Ha4eHua 10/12-nepuoaa
MaKc.)
tge (MWH., MaKc.) 0..10 Ha ocHoBe 3HavyeHus 10/12-nepuoaa

AKTMBHasA aHeprua Ep (MaKc.)

B 3aBMcumocTtu ot MpoBepKa Kaxable 10/12-nepuoaa (ans

HaCTPOMKM noTpebaeHHON 1 NnoaBeaeHHOM SHEPTUK)

PeakTmBHas aHeprua Eq (MmakKc.)

B 3aBmMcumocTtu ot Mposepka Kaxable 10/12-nepunoaa (ana

HaCTPOMNKM noTpebaeHHON 1 NnoaBeAeHHON SHepPrumn)

MonHas aHeprus Es (makc.)

B 3aBucumoctn ot
Mposepka Kaxaple 10/12-nepuoaa

HACTPOMKM
KoadPpuumeHT HennHenHbIx
nckaxkeHmin THD-F - HanpsxeHus 0...100% Ha ocHoBe 3Ha4eHua 10/12-nepuoaa
(makc.)
KoadpdumumneHT HeNinHeHbIX
0...200% Ha ocHoBe 3HaueHua 10/12-nepuoaa

nckaxkeHnint THD-F - ToK (maKc.)

AMNANUTYAbI FAPMOHMK
HanpsxeHua (Makc.)

Ha ocHoBe 3HayeHua 10/12-nepnopaa;
0..100%, nn6o / puos

HeszaBucmble Noporu Ana BCeX rapMoHUK B
abcontoTHO

AmanasoHe 2...50

AMNANTYAbl FAPMOHMK TOKA

Ha ocHoBe 3Ha4eHua 10/12-nepuoaa;
0...200% , nnbo
HesaBucmMmble Noporun a4na BCcex rapMoHUK B

(makc.) abcontoTHO
AnanasoHe 2...50
KoadPpnumneHT rapmoHmnYecKkmnx
1,0..50,0 Ha ocHoBe 3HaueHua 10/12-nepuoaa
notepb (Makc.)
Mcrepesuc onpepeneHms
. Avanas3oH MeTtoauka pacyerta
cob6biTui
[ns Kaxkaoro s napameTpoB PacCyMTaHO Kak
lmcrepesnc 0..10% c warom 0,5%

NPOUEHT 3Ha4YeHNA NOPOra makc.

11.5 Peructpanus

Peructpatop

Bpems ycpegHerns

200mc, 1c, 3¢, 5¢, 10c, 15¢, 30c, 1muH, 3MKH, 5MuKH, 10MuH, 15MuH,
30muH, 60MmnH, 120MKH.
CheumanbHbiil pexum: % neproga (3anmck Tonbko Ugwsiuya) M lrusiiz)”

MMH/MaKC ycpegHeHune gna

URMS

% nepuoga, nepuog, 200mc, 1c, 3¢, 5¢

MVIH/MaKC ycpegHeHune gna

IRMS

% nepnopga, nepuoga, 200mc, 1c, 3¢, 5¢ 3)

Pexum ocumnnorpada

Bo3MoOXKHOCTb 3anucu 3 nepnoaos oCUUNNIOTPAaMM aKTUBHbIX KaHanoB
nocne Kaxgoro nepnoaa ycpeaHeHuA

PexXunmbl 3anycka permcrpaumm

py4yHOM

nocsie NepBoro BbifABJEHHOro cobbITUA

COrNacHo rpaduKy BKAOYEHUA (YeTbipe YCTaHOBEHHbIX Nepunoaa
BpemeHH)
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4 He3aBMCUMbIE HaCTpOﬁKM nosib3oBaTend, yCtaHOBKa obnactm u

HacTpoiku nsmepeHums obbema KapTbl NAaMATU, BO3MOKHOCTb MCNONb30BaHMA BCEro obbema
NnamAaTun.

Bpems perunctpaumm 3aBMCUT OT KOHOUIYypauum

MamaTtb Kapta SD

Moaenb namatm JInHenHasn

BO3MOKHOCTb 61OKMPOBAHNA KNaBuaTypbl OoT
BesonacHocTb HeCaHKLUMOHMPOBAHHOIO A0CTyna, 610KMPOBKa CUMTbIBAHMA AAHHbIX C

nomouwbto PIN Koaa

(1) Bpems ycpeaHeHus meHblie 10c KpaTHO OCHOBHOW YacToTe CeTu:

200mc — 10/12 nepuoga, 1c — 50/60 nepuoga, 3c — 150/180 nepmoaa, 5¢ — 250/300 nepuoaa.

(2)  Urms(/2) ¥ lrms(1/2) ABNAIOTCA CpefHEKBAAPATUYHBIMU 3HaYeHNAMM 3a 1 nepuog c obHoBAEHNEM
Kaxkgble 2 nepuoaa

(3) Bpems ycpeaHeHUs KpaTHO OCHOBHOM YacToTe ceTu: 200mc — 10/12 nepuoaa, 1c — 50/60 nepuoaa,
3c—150/180 nepuopaa, 5¢—250/300 nepuoaa.

CpegHee | MuHumanbHoe | MakcumanbHoe | MrHoBeHHoe
3HauyeHue 3HauyeHue 3HaueHue 3HayeHue

Peructpupyembie napametpbl

CpefHeKBaapaTUYHOE 3HaYeHue
dasHoro/mexkdasHoro HanpsxeHus (B o . . .
3aBMCMMOCTM OT TMNa cuctembl) Ugps

CpenHeKBagpaTUYHOe 3Ha4YeHne
MexKba3HOro HanpsaKeHuaA (TONbKO
cuctema 3-dasHanA 3se3ga c N m 2-
dasHan) Urms

CpeaHeKkBaApaTUYHOE 3HaYeHUe ToKa

IRMS

YacroTa f . . . .

KoadpdumumneHT NMKoBbIX 3HaUYeHWU
Hanps»xeHusa CF U

KoadpdmumeHT NMKOBbIX 3HAaYEHUI TOKA
CF1

KoadduumeHTbl HecummeTpum
obpaTHoW 1 npamoi
noc/se0BaTeNbHOCTU, CUMMETPUS:
npaAmoi, o6paTHOM U HyeBOM
nocnenoBaTeNIbHOCTU (HanpaxeHue)
Uo, Uy, Uy, U, Uy

KoadodumumneHTol HecMummeTpum
obpaTHOW M NpsAMOlA
nocneaoBaTeIbHOCTU, CUMMETPUA: . ° ° .
npsmoii, 06paTHOM U HyNeBoM
nocnenosatenbHocTH (Tok) lg, Iy, 1y, ig, i>

®nukep Ps n Py . ° ° °

AKTMBHaa MoLHOCTb (noTpebnaemas u
noaseneHHasn) P, P.
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PeakTnBHas moLLHOCTb (noTpebasemas

n noaseaeHHan) Qq,, Q- / Qa., Qg * *
MonHasa mowHOCTb S ° °
MOLWHOCTb HEIMHEMHbIX UCKaXKEeHU

D/HeocHOBHaA MOLLHOCTb Sy ° °
KoadpodumumneHT mowHoctm PF ° °
KoaddpnumneHT peakTMBHON MOLLHOCTH

cosq/DPF ¢ *
tang ° .
AKTMBHaA aHeprua (notpebnsemasn u

noaseneHHasn) Ep,, Ep.

PeakTnBHas aHeprus (notpebnsemas u

noaseneHHasn) Eq., Eq.

MonHasa aHepruma Es

KoadpdumumeHT HeinHeHbIX

ncKkaxkeHnin THD-F HanpAxXeHuA * *
KoadpdmumneHT HennHenHbIX

nckaxkeHmin THD-F ToKa * *
AMNANTYAbl FAPMOHUK HaNPAXKeHNs

Upi---Unso * *
AMNANUTYAbI TAPMOHMK TOKA lys...lhso ° °
K-®aktop ° °
AKTMBHbIE MOLLHOCTU FAPMOHUK

(1...50) Ppy...Prso ° °
PeaKkTnBHbIE MOLLHOCTM FAPMOHUK

(1...50) Qu1...Quso ° °
Yrabl mexay rapmoHUKamu

HanpsaXKeHUA N ToKa P1...QPso * *

11.6 [lutranue u HarpesareJib

MutaHue

MCcTOYHUK NnTaHmA

BcTpoeHHbI nctouHnk nutanusa 100...690B AC,
NOAKNYEHHbIN K Bbixogaam L1 — N

MoTpebnseman MOLWHOCTb Makc. 30BA
ARKymynaTop Li-lon 6,9A4
Bpems paboTbl C aKKyMyNSTOPHbIM

> 5 yacos
nUTaHMeMm
Bpems 3apsaKkun akkymynaTopa (MoAHOCTbIO

8 yacos
pa3psAKeHHOro)
MoTpebnaemblii TOK C aKKyMyiATOpa B
perKMme BbIKIOYEHHOTO aHanM3aTopa <1mA
(oTcyTCcTBME CETEBOTO NUTAHUA)
Harpesatenb
Mopor TemnepaTypbl BKAOYEHUA +5°C
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HarpesartenA

MuTaHne HarpesaTensa

OT BCTPOEHHOTrO UCTOYHMKA NUTaHMA L1 — N

HomuHanbHaa MOLWHOCTb

Makc. 10BT

11.7 Tunsl ceTen

Tunbl 06cny>KMBaeMbIx ceTei

OaHodasHas gByxnNpoBoaHan

OpgHodasHan ¢ HelTpanbHbIM NpoBogHKUKoM (L1, N)

PacwennéHHasa ¢asa (split-
phase)

OByxdasHas ¢ HelTpanbHbIM NpoBogHUKoMm (L1, L2, N)

TpexdasHasn
yeTblpexnposoaHas ("'3se3na")

TpexdasHas TMna 38e34a C HelTpaabHbIM NpoBoAHNKOM (L1, L2, L3, N)

TpexdasHan TpexnpoBoAHas
("TpeyronbHuk")

TpexdasHas Tmna TpeyronbHuK (L1, L2, L3, N 3amKHyT c L3)

TpexdasHasa TpexnpoBoaHasn
("TpeyronbHuK" ApoHa)

TpexdasHas TMna TpeyrosbHuK (3axkmnmbl L1, L2, L3, N 3amKkHyT ¢ L3), ¢

ABYMA TOKOBbIMU KNelwamu

TpexdasHasa TpexnpoBoaHan
("3Be3pa")

TpexdasHas TMNa 38e34a HENTPaIbHOro NPOBOAHUKE (3aXMmbl L1, L2,

L3, N cBsA3aH ¢ L3)

TpexdasHan TpexnpoBoaHas
("3Be3pa" ApoHa)

TpexdasHan TMna 3se34a 6e3 HENTPaNbHOrO NPOBOAHUKA (3aXKMMbI
L1, L2, L3, N coeamHeH c L3), c AByMA TOKOBbIMM KNeLwamm

11.8 O6cay:xuBaeMble TOKOBBIE KJIeLH

Tunbl 06cnyKMBaeMbiX TOKOBbIX Knellen

F-1 Knewwm rubkne, gnuametp 120 cm, granasoH nsmepeHma 3000Agys
F-2 Knewwm rubkune, anametp 80cm, ananasoH namepeHuns 3000Agys
F-3 Knewwm rubkune, gnuametp 45cm, ananasoH nsmepenuns 3000Agys
C-4 Kneww nsmeputensHble, AC, ananasoH nsmepenus 1000Agys, 1MB/A
C-5 Knewwm nsmeputenbHble, AC/DC, ananasoH nsmepernua 1000Agys, IMB/A
c6 Knewm nsmeputenpHole, AC, 4na manbix TOKOB, AManasoH namepeHuna 10Agys,
1mB/10mB
11.9 UHTepeiic
Tun
® ra/bBaHW4ecKasa pa3sA3Ka
USB ®  MaKc. CKopocTb nepegauun: 921,6kbut/c
e coBmectum c USB 2.0
® BCTPOEHHbIN pagno moaynb 433MrL,
BecnposoaHoit ®  CBA3b OCYLLECTBAAETCA NPU MOMOLLM Pasamo npuemHmKa OR-1
®  MaKc. CKOpocTb nepegauu: 57,6 Kbut/c

11.10 Oxpyxarwiue yCcJa0BHUA U IpOYNe TeXHUYECKHe JaHHbIe

JononHutenbHble TEXHUYECKUE XapPaKTePUCTUKHU

[nanasoH pabounx TemnepaTyp

-20°C...+55°C
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[vanasoH TemnepaTyp XpaHeHus

-30°C...+60°C

BnaxKHoCTb

10...90% c BO3MOXHOW KOHAEeHcaLuueln

CreneHb 3aWMTbl KOpnyca
(cornacHo PN-EN 60529)

IP 65 (KpbllWKa 3aKpbITa)
IP 20 (KpbIWKa OTKPbITA)

Ycnosua noBepku

TemnepaTtypa oKpyxeHua: 23°C +2°C
BnaxkHocTtb: 40...60%

Pasmepbl 235x218 x 122mm
Macca OKONOo 2,1Kr
Oucnnen CseToaMoaHbIN, 4-X-3HauyHbIN AMcnnen

11.11 Be30naCHOCTH M 3JIEKTPOMAarHUTHasA COBMeCTUMOCThb

be3sonacHoctb 1 EMC

CooTBeTcTBME

PN-EN 61010-1

Kateropus besonacHocTu

[11 1000V/IV 600V, cornacHo PN-EN 61010-1

M3onauma

[BoiHan cornacHo PN-EN 61010-1 (KpbiWwKa 3aKpbiTa),
OpauHapHan cornacHo PN-EN 61010-1 (KpbiLwKa OTKpbITa)

3J'IEKTpOMa FTHNTHaA COBMECTUMOCTb

PN-EN 61326

YCTOMYMBOCTb K NOMEXaAM Ha
pagno4vactoTax

PN-EN 61000-4-3

CuHyconganbHaa mogynauma 80% AM, 1kly,
80...1000MTlu, 10B/m

1,4..2,0Tu, 3B/m

2,0...2,7TTu, 1B/m

YCTOMUYMBOCTb K 3NEKTPOCTAaTUHECKUM
paspagam

PN-EN 61000-4-2
Paspag 8 Bo3ayxe: 8KB
Pa3pnag KOHTaKTHbIN: 6KB

YCTOMUYMBOCTb K NPOBOAMMbIM
BO3MYLLLEHUAM, MHAYLIMPOBAHHbLIM
NofAMM PaAMOYaCTOTbI

PN-EN 61000-4-6
CuHycomnpganbHaa mogynauma 80% AM, 1kly,
0,15...80MTly, 10B

YCTOMUYMBOCTb K cepum BbICTPbIX
3NIEKTPUYECKMX NEPEXOAHbIX COCTOAHWM

PN-EN 61000-4-4
Amnautyga 2kB, 5kl

YCcTOM4MBOCTDb K mmMmnynabcCam

PN-EN 61000-4-5
AmnaunTyaa 1kB (L-L)

3MUCCUA N3TYYaEMbIX NOMEX
PaAMoYacToThl

PN-EN 61000-6-3
30...230MTI't, 30ab (uB/m) Ha paccTosiHuu 10m
230...1000MT 11, 3716 (uB/m) Ha paccrosaum 10m

dmucema NnpPoBOAMMBDBIX MOMEX

PN-EN 61000-6-3

YpOBHU 4719 KBAa3UMNKOBOIO AeTeKTopa:
0,15kly,...0,5MTu: 6646uB...560b51B
0,5Mrl'y,..5Mrlu: 56a61.B

5Mry, ...30MTy: 60abuB

11.12 HopMaTHUBHO-TeXHUYECKas AOKYMEeHTalusl

CraHAapTbl

MeToapl namepeHunAa

PN-EN 61000-4-30 Knacc S inbo knacc A (B 3aBUCMMOCTM OT
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napameTpa)
PN-EN 61000-4-30 Knacc S nnmbo knacc A (B 3aBMCMMOCTH OT
To4YyHOCTb U3MepeHna
napameTpa)
KayecTBo sHeprum PN-EN 50160
MwuraHue cBeTa PN-EN 61000-4-15
FapMOHUKKM PN-EN 61000-4-7
CraHgapT KavecTBa pa3paboTKa, NPOEKT 1 NPon3BOACTBO coriacHo I1ISO 9001

12 O6cayxkuBaHUe NpUGopa

BHumaHue A
B cnyyae HapyLweHusa NpaBuAa sKcnayaTauum o60pyao0BaHuUA, yCTaHOBAEHHbIX U3roTtoButenem, moxet
YXYALIMTbCA 3aLMTa, NPUMEHEHHaA B AaHHOM npubope

Kopnyc nsmepurtena MoxHO YANCTUTb MATKOM BnarKHoW daHenbto. Henb3a Mcnosib3oBaTb pacTBOPUTENN,
abpasuBHble YNCTALLME CpeacTBa (MOPOLLKKM, MACcTbl U TaK ganee).

INEeKTPOHHAnA CXxeMa U3MEPUTESNA HE HYXKAAETCA B YUACTKE, 3@ UCKIOYEHUEM THe3 [, NOAKMOUYEHUA
N3MepUTENbHbIX MPOBOAHMKOB.

N3mepuTenb, ynakoBaHHbIM B NOTPEOUTENBCKYIO M TPAHCNOPTHYIO Tapy, MOXKET TPAHCMOPTUPOBATLCA
NobbIM BUAOM TpaHCMNopPTa Ha Ntobble paccTosHuUA.

JonycKaeTcs YMCTKa rHesq, NoAKNOUYEHNS U3MEPUTENbHbIX MPOBOAHWUKOB C UCMO/Ib30BaHNEM
6e3BOPCUCTbIX TAMMOHOB.

Bce ocTanbHble paboTbl Mo 06CNyKMBAHMIO MPOBOAATCA TONIbKO B aBTOPU3NPOBAHHOM CEPBUCHOM
ueHTpe 000 «COH3/».

PemoHT npmnbopa ocyLLecTBAsSETCA TONbKO B aBTOPU30BAHHOM CEPBMUCHOM LiEHTpE.

13 YTUWIN3ALUA

N3mepuTenb, NpegHasHavyeHHbIN ANs yTUAM3aumm, caeayet nepegatb NpounssoauTento. B ciyyae
CaMOCTOATE/IbHOMN YyTUAN3aLUMM ee cneayeT NPpou3BoAMTb B COOTBETCTBUM C AeNCTBYIOWMMM NPaBOBbIMU
HOpMaMMu.

14 IIOBEPKA

AHannzatop PQM-701 B cooTBeTCTBUM € 3aKoHOM PP «06 obecneyeHnn eanHcTBa nsmepeHuii» (Cr.13)
noasaexuT nosepke. MNosepKa aHaNM3aTOPOB NPOBOAUTCA B COOTBETCTBMU C METOAMKON NOBEPKY,
cornacoBaHHol ¢ ®BY “POCTECT-MOCKBA”.

MescnoeepoyHsbiii uHmepean — 1 200.

MeToanKa NoBepKM AOCTYMHA AN1A 3arpy3Ku Ha canTe www.sonel.ru

METPOJIOTMYECKAA CNTYHKBA OO0 «COH3/T»

Ocyuwecrensaer nosepky CU SONEL n o6ecneunsaet 6ecnnatHyto aoctaBky CU B NoBepKy 1 U3 NoBepKu
3Kcnpecc NoYToM.

115583, MockBa, Kawmpckoe wocce, 65,

Ten./dakc +7(495) 287-43-53; E-mail: standart@sonel.ru, Internet: www.sonel.ru
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mailto:standart@sonel.ru
http://www.radiokron.ru/

15 CBEJEHUA Ob U3IOTOBUTEJIE

SONEL S.A., Poland, 58-100 Swidnica, ul. Wokulskiel'o 11
tel. (0-74) 858 38 78 (Dziat Handlowy)

fax (0-74) 858 38 08
e-mail: dh@sonel.pl
internet: www.sonel.pl

16 CBEAEHHUA O IIOCTABIIHUKE

000 «COH3/1», Poccma

115583, Mocksa, Kawupckoe wocce, 65
Ten./dakc +7(495) 287-43-53;

E-mail: info@sonel.ru,

Internet: www.sonel.ru

17 CBEJAEHHUA O CEPBUCHOM LHEHTPE

[apaHTUMHbBIN U NOCNerapaHTUMHBIN PEMOHT NPMBOpPa OCYLLLECTBAAIOT aBTOPU30BaHHble CepBUCHbIE
LeHTpbl. 06cnyRkuBaHmMem Monb3oBaTtenel B Poccum 3aHMmaeTca CepBUCHbIN LeHTp B I. MOCKBa,
pacno/ioXKeHHbIN No agpecy:

115583, MockBa, Kawwmnpckoe wocce, 65,

Ten./dakc +7(495) 287-43-53;

E-mail: info@sonel.ru

Internet: www.sonel.ru

CepBUCHbIi LeHTp KomnaHun COHIJ1 ocywecTBASIET rapaHTUIHBIN U He rapaHTUIHbIN peMoHT CU
SONEL n o6ecneunBaet 6ecnnatHyio aoctasky CU B peMOHT/ M3 peMOoHTa 3Kcnpecc NouToun.

18 CCbIJIKHU B UHTEPHET

Katanor npogykunm SONEL
http://www.sonel.ru/ru/products/

MeTposiorna n cepsuc
http://www.sonel.ru/ru/service/metrololical-service/

MosepKa npnbopos SONEL
http://www.sonel.ru/ru/service/calibrate/

PemoHT npnbopos SONEL
http://www.sonel.ru/ru/service/repair/

dneKTpousmepuTenbHas nabopaTtopus
http://www.sonel.ru/ru/electrical-type-laboratory/
®opym SONEL

http://forum.sonel.ru/

K/TYB SONEL
http://www.sonel.ru/ru/sonel-club/
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