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YKA3AHVA ITO ITIPMUMEHEHWIO

3arpyska, aHa/aIu3 U CO3JaHue

OTYETOB II0 MOKAa3aTensIM
Ka4yeCTBa 9MEeKTPOIHEePIUn

YT06bl MOMbITaTLCS MOHATL NPO6SEMBI C SHEPronoTpebneHem

N KQYeCTBOM 3/IEKTPOIHEPTMM Ha OOBEKTE, HYXKHbI AAHHBIE.
/i3MepeHnsi — 3TO UCTOYHUK MEPBUYHBIX AAHHBIX, KOTOPblE
3aTeM HeobXoAMMO NMPEBPaTUTL B MPUIOAHYHO AJ1St AdSbHENLIErO
MCMOMb30BaHMs MHAOPMaLMIO. STOT MPOLIECC Ha3bIBAETCS
AHANIM30M M OTYETHOCTBIO. AHANIM3 3aK/TlOYaeTcsl B 0bpaboTke
UCXOAHBIX AAHHBIX M NMPeobpasoBaHWUM UX B UCTOPUIO COBBITUI,
CIYYMBLUMXCS B CETU 3MIEKTPOMUTAHUS UM HA ODbEKTE,

a MpoLecc Co3AaHNs OTYETOB — B NMPEBPALLEHUN UCTOPUK
COBbITUI B IOKYMEHT, Ha OCHOBaHWM KOTOPOr0 MOXHO

NPpUHNMATb MEpbI.
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YacTo KpaliHe BaXKHO, YTOOBI B pe3y/IbTaTe TAKOTO
aHa/m3a ObUIa [OTy4eHa MHOPMAIViA, IOHATHASA
IIPOKOMY KPYTY JIIOfieli, @ He TOTIbKO 9KCIIepTaM I10
SHEProNOTPeOIeHNIO WM KadeCTBY 37IeKTPOJHep-
ryn. OOBIYHO 33 KaXKIBIM 3aKa30M CTOUT HECKOTIBKO
3aJHTePECOBAHHBIX /UL, II09TOMY MH>KeHepbI 1 TeX-
HMKI JO/DKHBI YMeTh OOBACHUTD Pe3y/IbTaThl aHANIN3A
pasHbIMK criocobamu. Hampumep, eci 3aka3umnkoM
BBICTYIIaeT 9HEProCHAGKAIOMIast OPraHN3aLA, Y
KOTOPOJT €CTb >KaIo0bI OT IOTpebuTeIeit Ha epedon
B 9JIEKTPOCHAOXKEHIN, CKOpee BCETO, eil OYIyT HYKHBI
OBICTPBII YIPOILEHHBI OTBET 1 PelleHNe IPOO/IeMBl.

3aKasyuK, Momy4as 9Ty MHPOPMALVIO, MOXKET ybe-
IVTH TOTPEeONTENS B TOM, 9TO IIpobIeMa oOHapyskeHa
1 HaiigeHo peutenne. Chaefyromye MATb M1aroB MOMOTYT
YIPOCTUTD U aBTOMATU3MPOBATD IIPOLLECCHI AHAIN3A U
COCTaBJIEHNsI OTYETOB.

1. 3arpyska JaHHBIX

1151 3TOTO MOXKeT MOHA/J00UThCsT YCTAHOBKA COENY-
HeHus ¢ Ipubopom depes kabernb USB, Ethernet nn
6ecIIpOBOLIHYIO CeTb. B KauecTBe aIbTepHATUBBI JaHHbIE
MOJKHO HePerpysuTh My IOMOIY BHEIIHEro YCTPOit-
CTBa, TAaKOro Kak USB-HaKomuTeNb 1IN KapTa MaMaTi
SD. BapuaHTbI 3arpysKu JaHHBIX Yepe3 6eCIipoBOIHYI0
cetb 1 USB-HaKomuTe/b CYUTAIOTCS CaMbIMU Y00-
HBIMI U 00ecrieunBarouM 601blire TMOKOCTI IPYU
cbope IaHHBIX.

2. IIpoBepka 6a30BbIX JAHHBIX

B cocTaB 6a30BbIX JaHHBIX BXOJST:

® HayMeHOBaHNEe 00'beKTa, Ha KOTOPOM
OCYIIeCTBIISICS COOp JaHHbIX;

® KpaTKOe ONMCAHVe IPUYNMHDI I/ BHIITOTHEHUSA
U3MepeHNIL;

® jaHHbIe IPUOOPaA M HACTPOIIKYU PUOOPA, B TOM
YIIC/Te TaHHBIe TOKOBBIX IATYMKOB Y APYTUX
UCIIONIb3YEeMBIX IIPMHATJIEKHOCTEN;

® HACTPOJIKM U3MEPEHNIT, B YaCTHOCTMU:
— HOMMHA/IBHO€ HAIIPsDKEHNE U 9aCTOTa;
— TuI cxeMsl (OfHO- 1M TpexdasHasi,
TPEYTONIbHYUK WM 3BE371a);
— JaTa U BpeMs Haua/la JI OKOHYAHMsI CeaHca
M3MepeHNIIt;
- B])I6paHHI)Ie Iepmoabl pre,T_[HeHI/ISI MSMepeHMﬁ.
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Pucynok 1. CBogHas Tab/uija KaleH[apHOTO aHa/I13a S9HepronoTpebnenns, 0To6paxaeMas B
Fluke Energy Analyze Plus
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PucyHok 2. [TapameTpbl aHepronoTpebens 3a moHeseNnbHIK (110 JaHHbIM Prcynka 1)

3. Co3gaHue CBOJHBIX TaOMIIL JaHHbBIX

ITpocMoTpuTe faHHbBIE BO BPEMEHM, YTOOBI ONPEfe/INTh,
ABJIAIOTCA JIU TIO/Ty4€HHbIE Pe3y/IbTaThl XapaKTePHBIMMU.
ITpocras cBofHAs Tab/MUIIA Ka/IEHJAPHOTO aHA/IN3a,
HaIIpyMep Takas, Kak Ha PucyHke 1, MoxeT 6BICTPO
IPOVUIIOCTPUPOBATD AMHAMUKY SHEPrOHOTPebIeHNs
Ha 00'bexTe. [laHHbIE IJIs1 9TOTO IIPUMepPa B3SATHI C IIPEf-
MIPUATHA, IPOU3BOJALLETO IepEBAHHbBIE KapKachl. [1o
9TUM JTaHHBIM BUTHO, KaK HAYMMHAETCS U 3aKAaHIMBACTCS
Ka>KJIBIIl pabo4mii ieHb, a TakoKe KaK IajjaeT SHePromo-
TpebieHe B BBIXOJ{HbIE IHIA.

ITocrte momy4eHns: CBOAHBIX JAHHBIX MOXKHO TI€PeiTH
K C/IefiyIOleMy YPOBHIO ux fetanyusanym. Hanpuwmep,
0 TaHHBIM Ha PucyHke 1 BUEHO, 4TO caMoOe BBICOKOE
9HEpProIoTpebIeHne 3aMeYeHO B TOHEEeIbHIK, 1 MBI
MO)KeM B3I/IAHYTh UMEHHO Ha 9TOT AeHb Oojiee MOf-
pobro (PucyHok 2).

2 Fluke Corporation 3arpy3ka, AHa/IN3 ¥ CO3JJaHNe OTYETOB I10 I10KA3aTe/IAM KauyeCTBa 3/IEKTPOHEPIumn
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Overview: 10/16/2016 12:00:00 AM - 10/22/2016 12:00:00 AM

Limit Line
—————————————————— &ge Vanations AN e e e e e e e e e e e e e e e e e e i ———
S Limit = -10% / +10% of 230 V'
in = 4 37%
.92%
el = -16% / +10% of 230 V
L5T%
o = 9 7%
AN BN CN AN BN CN Count - 2
Voltage Varlations Unbalance
Frequency Voltage Harmanics [ENS0160) Events

Pucynok 3. CBojjHbIe JAHHbIE 110 KA4eCTBY 9/IEKTPOIHEPIII — ITO JeTa/IM3UPOBaHHAA NH(OpMALus,
coOpaHHasA Ha OfHOM IIPOCTOM Tpaduke

4. TloryyeHne CBOTHBIX JAHHBIX IO KA4eCTBY
anexrposneprun (PQ)

Ha Pucynke 3 nso6pakeHbl K/II0UeBble TI0Ka3aTenn
KadyecTBa 9/IeKTPO3HEPIMM 10 CPABHEHUIO C TIpefiBapy-
TeIbHO 3a[JaHHBIMU [/ HUX IOPOTOBBIMY 3HAUEHUAMU
(B manHOM cy4ae o TpeboBanmsiM EN50160). B
CTaHfapTe NMPeRYCMOTPEHO CPaBHEHME YaCTOTHI,
OTK/IOHEHUII HaNIPsKeHM A, FApMOHUK HalPsKeHNA,
pasbananca 1 cobbiTuit. YT06bI yUeCTh rapPMOHUKI,
JUIA KQXKIOV TapMOHMKH BIJIOTH [0 25-11 3aJjal0TCs
pasHbl€ ONYCTUMbIe YPOBHMU. JI/Isl FapMOHMK BbIlle
25-i1 TOPOTOBbI€ 3HAY€HMA HE YCTAHABIMBAIOTCS, TaK
KaK 00bIYHO VX aMIUINTY/A IPeHeOPeXXUTENBHO Masa.

I[Tpu aHa/M3e pacCMaTpUBAIOTCS TAKMe COOBITIS, KaK
[IPOBAJIbl, BHIOPOCHI HATIPSDKEHNs U [Iepebou B 9/1eK-
TPOCHAOKEHNUM, KOTOPbIE MOXKHO JIETKO IIPOCYUTATD
IUISI OLieHKN. 3ejIeHble CTOMOIbI Ha rpaduke — 3TO
Ppe3y/IbTaThl U3MEPEHUIT 11 OLIEHK) OTPOMHOTO MaccuBa
JAHHBIX. DTU CBOJHBIE JAHHbIE ABIAIOTCA MOLLHBIM
MHCTPYMEHTOM, ITO3BOJIIONINM IIOHATb COCTOSIHE
STIEKTPUYECKOV CUCTEMBI.

Ha Pucynke 3 BuaHO, 4To HampshkeHue Ha ¢dase A (L1)
IpUOIVDKAETCS K JIHNY [IPEBAPUTEIBHO 3aJaHHOTO
HOPOTOBOTO YpOBH:. Bojiee meTanbHO paccMOTpeTh
noBefieHne ¢aznoro Hanmpspkenns A (L1) MO>KHO Ha
rpaduke TeHeHIMIT HanpsDKeHus (PrcyHOK 4).

3 Fluke Corporation  3arpyska, aHa/u3 i CO3[aHIe OTYETOB 10 IIOKA3ATE/LAM KaueCTBa 71eKTPOIHEPIun
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E5 005 Voltage Variations

+ T + f t + ¥ t + T + {
m 10152016 12:00:00 AM 1071672016 12:00:00 AM  10/17/2016 12:00:00 AM  107118/2016 12:00:00 AM 104192016 12:00:00 AM 1072002016 12:00:00 AM 10V21/2016 12:00000 AM - 10v22/2016 12:00:00 AM
1 Volt Avg [V]AN 1 Vol Avg [V] BN B 1 Vot Avg [V] CN

PucyHok 4. Tenpenryy GpasHOro HaIPsDKEHUsT A

Ha rpaduke Ha Pricynke 4 n3o6pakeHbl TeHAEHIUN
HAIIPSDKEHNS 32 HEMeNI0,  TAKXKE JIMHUU [IOPOTOBBIX
3HadeHuit (MMHNMYM 1 MakcumyM). CornacHo rpaduky,
3HAYEHVISI HAIIPSDKEHVIST HAXOMSATCS B TIPeieNax JoIry-
CTUMOTO [{YAIIa30Ha, HO O/IM3KY K ITOPOTOBBIM Ka)K/bIil
JleHb B [IepBble Yachl MIOCTIE TIONYHOYN. B 910 Bpems
IaHHOe [IPefNpHATIe He paboTaeT, HarPy3Ky Ha COCef-
HIIX TIPEIPUATHUSX TAKKe BBIK/IFOYEHBI. DTO BBI3bIBAET
HOBbILIEHNE HATIPSDKEHVSL B CUCTEME, HO B IIPefeiax
pomyctumoro. Eciu 651 HapsDKeHNe MPeBBILIao I0po-
rOBOE 3HaYEHIIe, TOIZiA HY)XHO ObIIO ObI 0OpaTUTHCSA B
9HEPrOKOMITAHMIO JUIsl yCTpaHeHus Ipobiemsl. YacToe
IpEBBIIIEHNE HAIIPSDKEHNS MOXKET IOBPERUTH 060pyHo-
BaHIle, [I09TOMY JJaHHbIE O BpeMeHN, KOI/ja HaIIpsDKeHe
6071b1110€, MOITIV OBl IOMOYb SHEPTOKOMIIAHWN PEIINTD
9Ty nIpobiemy.

Ecmn BepHyThCA K PUCYHKY 3, TO MOXXHO YBUJIETD, YTO
Pe3y/IbTaThl APYIUX U3MEPEHNUI HaXOATCS B IIpefiesiax
IOIyCTUMBIX 3Ha4eHnil. Kpome Toro, nmpu Heob6xomm-
MOCTHU MOYXHO O3HAKOMMTBCA C JAHHBIMM TI0 KQXXJJOMY
3esreHOMY cTon6O1y. Hanpyumep, MO>KHO IpOCMOTpeThb
CIIMCOK COOBITHII U Jake IPOMUIN HANIPXKEHNUA BO
BpeMs cobbTuit (cM. Pucynok 5).

4 Fluke Corporation 3arpy3ka, AHa/IN3 ¥ CO3JJaHNe OTYETOB I10 I10KA3aTe/IAM KauyeCTBa 3/IEKTPOHEPIumn
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Duration n %Vnom
11 01772016 12:4130.760 AM Suvedll 3Bm 353456 53TRY 110:34% an High
1 071772016 1247130760 AM Swell 30em 353458 253TBV 10.34% an High
21 10/18/2016 1:26:44.150 AM Sl Tdm 179108 25367V 10.29% an High
F 10/18/2016 12644150 AM Swell Tm 179108 25367V 11026% AN High
31 072372016 S37:10.026 Fr Swell 42m 135048 25308V 10.03% AN High
3 W26 3710026 PV Swell 42m 135045 25308V 1003% AN High
a1 111/2016 120234859 AM Swell 2h 34m 27,9504 5379 11031% AN High
[ TVA72016 120234689 AM Swell 2h 34m 279505 BTN M031% AN High
&l TI/14/2016 T1:45:70.029 M Swell aBm 598475 : M074% AN High
[l 1171472016 11:45:70.029 PM Swell ABm 598475 10.74% AN High
7 11/14/2016 2:56:15.608 AM Swel] 3m 477275 1005% A High .
Event Graph
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Pricynok 5. Tabnuia u rpadyK HaIIpsKeHMA COOBITHI

5. OT4eTHI MO KAYeCTBY 3MEKTPOIHEPTUI

Kom061H1pys pasHble 9KpaHHbIE CTPAHUIIBL, MOXXHO
00DBACHUTD, KaK paboraeT 06bekT. [Ipy moMoru

I1O Fluke Energy Analyze Plus Mo>xHO j06aB/1s1TH

B 3aK/IaJIKN JII060e M300paXkeHe, a 3aTeM UCIIONTb30BaTh
ero fyis1 OGBICTPOro CO3AAHMsA OT4YeTa. VI300paxkeHus,
KOTOpbIe HaXOfIATCA B 3aK/IafIKaX, IOAB/IAIOTCA Ha
BKJ/IaIKe OTYETa, YTO MO3BOJIAET CO3/jaBaTh HOBbIE
OTYeThI 32 HECKOIbKO MUHYT IIPY IIOMOILY IPOCTO
onepaiyu neperackyuBanus ¢aiiion. Ipexye yem
OTIIPaBUTDb U300paXKeHIIe B 3aKIafIKIL, MOXKHO TOOABUTb
CBOM ITpYIMeYaHNsA Ha TpaduK, yKa3aB MHTEPeCyIoLie
touk. Ha PricyHke 6 nuso6pakeHa CTpaHMIIa BK/IATKI
OTYeTa CO CIIVICKOM 3aK/IafI0K, YacTb 13 KOTOPBIX yiKe
niepeHeceHa B 1107le oT4eTa. OTYeT MOXHO KCIIOp-
TMPOBATh B yOOHOM 1A TT0/Ib30BaTeNA hopmare 1
OTIIPAB/IATb 110 /IEKTPOHHOI IIOYTE 3aMHTEPECOBAH-
HBIM /IMI[aM B Bufe fokyMeHta PDF wm gaxe Microsoft
Word Ha cydaii, ecim oT4eT Hy>KHO JOIOTHUTENTbHO
HOJpPENAKTNPOBATD VM BHECTU B HETO 3aMeYaHMA.

5 Fluke Corporation  3arpyska, aHa/u3 i CO3[aH/e OTYETOB 10 IIOKA3ATE/LAM KaueCTBa 7eKTPOIHEPIun
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Pucynok 6. Crpannuiia oT4eTa ¢ 3aKIaKaMu

Crenys 9TUM IIPOCTBIM YKa3aHMAM, MOXXHO Ype3-
BBIYAITHO ObICTPO U 3G (EKTUBHO CO37aBaTh
npodeccnoHanbHbIe OTYETHI C CaMOil LIeHHOI MHPOP-
Manuert. 9To BBICBOOOXK/aeT BpeMs I/ pa3paboTKu
ITAHOB yCTpaHeHMA MpobyIeM B MecTe UX 0OHapyKe-
HJA WIY TI03BONIAET HOJePXKMBATh PabOTy CHCTEMBI
B TaKOM PeXIIMe, KOTOPBbIil yCTpauBaeT S9HEProKOMIIa-
HIIO V1 BCEX [PYTVX HOTpeOuTeet.

6 Fluke Corporation — 3arpyska, aHa/us i CO3/jaHMe OTYETOB 110 OKA3aTe/IAM KAauecTBa 3/IeKTPOIHePriy
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