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Phongphat Waraphok 2008: Database Development for Power Quality Analysis in
Central Area of Provincial Electricity Authority (PEA). Master of Engineering (Electrical
Engineering), Major Field: Electrical Engineering, Department of Electrical Engineering.

Thesis Advisor: Associate Professor Trin Saengsuwan, Ph.D. 152 pages.

The PEA has been planning to create a new type of power quality database for analysis
and assessment to follow up the EN 50160 standards. Basically, PEA’s power quality data to be
stored in the new database type are obtained from two types of PQ meter used in the central area
of Thailand. Such data include PQSecure database from Unipower meter type U902 and ION_Data

database from Power Measurement type ION7650.

In this thesis, the EN 50160 standard and related standards are first reviewd.Two types
of data structure of PQSecure and ION_Data database are studied. Also structure of PQView
database and original software are surveyed in parts of viewer and creating report.Then comparison
of the advantages and disadvantages of each existing database are considered to design PQPEA

database structure and develop PEA ASSESSMENT software.

The PQPEA database is a new database structure that are more flexible then the PQSecure
database type structure and can support other power quality types without a need of re-design on

database.

Finally the PEA ASSESSMENT software is developed to analyse the results, display
graphs and creating reports similar to the original software. In additional, automatic functions

are added to operate tasks fast and easy.

Student’s signature Thesis Advisor’s signature
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TunsaindesmsiGenggiaauussiunaznszud (Voltage and Current Waveform) figniiudin
A a v o a . A o ' . 9q 9 ' o Y
iR UA LAY (Votlage Dip) H30a012 4303 (Transient) §141maz lannsanszii 14
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191 ¥ON1319 A5V

1 CVTable asaautaznszua v

2 ENS50160 HarmonicsTable A1M1A3§1HUDI815U0TINA1Y EN 50160

3 ENS50160_ ValueTable AWIATFTIUVBIITIAUAIN EN 50160

4 EventTable migmIsiialnAs I

5 FrequencyTable ﬂ’nilﬁ

6  HarmonicsPhasell yuveensziaars wetinwlal sud 1-50
7 HarmonicsPhasel2 yuveenseIaars wetinwla sud 1-50
8  HarmonicsPhasel3 yuvesnszuaasueiinlas sudy 1-50

9 HarmonicsPhasel4 yuvesnIzuaasueiinlas sudy 1-50
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GRLaHT Foa519 AoFuUY
10  HarmonicsPhaseUl YUVBILTIR U Natinivlarl Sudy 1-50
11 HarmonicsPhaseU2 Yuve U TITuasuetinmla2 sud 1-50
12 HarmonicsPhaseU3 yuve I uasuetinmlas sud 1-50
13 HarmonicsPhaseU4 YuvLTIR U watinmlad Sudy 1-50
14 HarmonicsTHD HaIWANURAT DU IoTn
15  HarmonicsUI1 VUALTIRUIAZNTEUTaT No A a1 SUAY 1-50
16  HarmonicsUI2 VUALTIRUIAZNTZU AT No A a2 SUAY 1-50
17  HarmonicsUI3 VUALTIR LA NIZUT AT No A a3 SUFY 1-50
18  HarmonicsUl4 VNALTIFULANITUAT MR AW a4 SUFD 1-50
19  LanguageTable i 1Fuaana
20  LanguageTextTable ENUTTURINET 1T AR KA
21 License Fninmseuanaldnuveuniesnsieia
22 MeasureTable iwa:gﬁamﬂ%msaﬁmmzﬁ;ﬂﬁ@gq
23 PLTTable AT WU UTIE
24 PortTable FOININIFOURD
25 PowerHarmonics1 | ‘"qaﬁmﬁﬂwhl DUA 1-50
26  PowerHarmonics2 fdaasueiingla sudy 1-50
27 PowerHarmonics3 ﬁ15331§116ﬁﬂ&ﬂﬁ3 DUAY 1-50
28  PowerHarmonicsTotal wasmsISaasuetnmlaa 3 e Sugy 1-50
29 PowerTable ﬁwéﬁ"lﬂﬁw
30  PSTTable ATsvTiusIFunI T T ALY
31 RecTable Atudn
32 Registry nzou
33 ReportLimits MUAINA THAIUVDIT 1Y
34 Reports 51602109AT 18911
35 ReportTypes Uszanvessienu
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M319N 7 (99)

M Fon1319 MoFue
36 ReportValues AVOIT I
37 ReportValuesHarmonics i1ﬂﬁ$£§ﬂﬂ’i1&lﬂuﬁ'vﬂué’ﬂi'{ilflﬁﬂ
38 SagSwellTable usadud VgV (guaaw)
39 ScheduleTable AT I1UNT
40 SettingsTable s Usglajﬁ
41 SignallingTable dyaunu Aeufion
42 TransientTable ussduRuing (guaaw)
43 UserTable gliansldaugdoya
44 Vlicense ansmIoyIn
45  Weboptions swazRead MUy
46  WindowMeterTable WAANTUAAIND
47 WindowTable ¥l g

an : agat (2550)

MNMI 1N 7 mninsa ez doyanuniniias lihaiuuiasgiu EN 50160
(= = 1 2/' ~ ) o 9 £ 9 '
WU WNWEN 14 AT TNNIHY ﬂﬁ?i]1iﬂu1hl‘l]i’33~lﬂﬂ§1u€llﬂylﬁ PQPEA “ﬁivlﬂllﬂ AT
“CVTable” #1314 “EventTable” #1314 “FrequencyTable” #1314 “HarmonicsPhasel” $11314
“HarmonicsPhaseU” ©119 N “HarmonicTHD” #1319 “HarmonicUI” $115 N “MeasureTable”
191 “PowerTable” 1131 “PLTTable” ©115 1N “PSTTable” 11514 “PowerHarmonics” $113 19
1 { 3| a o o

“SagSwellTable” L1aZA1519 “TransientTable” dIun 33 m1mﬁmﬁmﬂu%’ayammmmu

a vAa o (% o 4 d‘ a 9 d‘ = 1
mﬁﬂgummmﬂ“lummwmwmLm PQSecureSQL WenswrHavestoyantunn lutaas

U

9
o v w A

M31auda ensafiruayadide SQL iemisisengdoya Usznouaie 76 yadidaaail
1) ANNDIgA :
SELECT StartTime, FMax FROM FrequencyTable

2) ANuddIga



SELECT StartTime, FMin FROM FrequencyTable
3) mmﬁm‘ﬁ'a :
SELECT StartTime, FAvg FROM FrequencyTable
4) ﬂigllﬁl‘ﬂuﬂﬁﬁq\iq@ :
SELECT StartTime, INMax FROM CVTable
5) ﬂiguﬁl‘ﬂuﬂﬁﬁﬁ;Tq@ :
SELECT StartTime, INMin FROM CVTable
6) ﬂizumﬂuﬂawmﬁ'a :
SELECT StartTime, INAvg FROM CVTable
7) Aszuala 1 gagea
SELECT StartTime, I1Max FROM CVTable
8) nyzuand 1 G‘iwqﬂ :
SELECT StartTime, [1Min FROM CVTable
9) nyzuanld 1 mde ;
SELECT StartTime, [1Avg FROM CVTable
10) nazuanle 2 qaga :
SELECT StartTime, I2Max FROM CVTable
1) nszuanla 2 §1qa -
SELECT StartTime, I2Min FROM CVTable
12) nszuenvla 2 mdo -
SELECT StartTime, [2Avg FROM CVTable
13) szuele 3 gaga
SELECT StartTime, I3Max FROM CVTable
14) nszuanle 3 é];"uqﬂ :
SELECT StartTime, I3Min FROM CVTable
15) nazuale 3 gaga :
SELECT StartTime, I3Avg FROM CVTable
16) m@asenounseuala 1:
SELECT StartTime, K 11 FROM HarmonicsTHD

v
4 a
17) masauanuieunseuaasuotnula 1 :

40



SELECT StartTime, THDF 11 FROM HarmonicsTHD
18) Adtlszneunszuamle 2 :

SELECT StartTime, K 12 FROM HarmonicsTHD
19) Nﬁ3’Jllﬂ’J"Ill!ﬁyﬂuﬂixllﬁ<§]1{u®ﬁﬂl1/‘1ﬁ 2:

SELECT StartTime, THDF 12 FROM HarmonicsTHD
20) Mmalszneunszuaila 3

SELECT StartTime, K 13 FROM HarmonicsTHD
21) Na5mmmgﬁyﬂuﬂimaaﬁuaﬁﬂwlﬁ 3:

SELECT StartTime, THDF I3 FROM HarmonicsTHD
22) wasawias Ifhlsng -

SELECT StartTime, STotAvg FROM PowerTable
23) wasuiaa lWihsueaiiu :

SELECT StartTime, QTotAvg FROM PowerTable
24) wasawias Infhass

SELECT StartTime, PTotAvg FROM PowerTable
25) uvlnmesinga ;

SELECT StartTime, PFTotAvg FROM PowerTable
26) uaeula 1 gage

SELECT StartTime, UlMax FROM CVTable
27) usadule 1 dga :

SELECT StartTime, UIMin FROM CVTable
28) usaduiler 1 nde :

SELECT StartTime, UlAvg FROM CVTable
29) ussAuIsHeInoUN DI 1 :

SELECT StartTime, THDEVEN U1 FROM HarmonicsTHD
30) Naimmmgﬁyﬂmmﬁuaﬁmﬁﬂw\lﬁ 1:

SELECT StartTime, THDF Ul FROM HarmonicsTHD
31) usesuasuetnsuNuAma 1 -

SELECT StartTime, THDODD U1 FROM HarmonicsTHD

32) usaauvla 2 gage



42

SELECT StartTime, U2Max FROM CVTable
33) usadle 2 dga -

SELECT StartTime, U2Min FROM CVTable
34) usaule 2 wde -

SELECT StartTime, U2Avg FROM CVTable
35) useAuaIswetnduNgIa 2 ;

SELECT StartTime, THDEVEN U2 FROM HarmonicsTHD
36) AT EULT IS Ua T DT e 2

SELECT StartTime, THDF U2 FROM HarmonicsTHD
37) usesumsuetnsusuAma 2 -

SELECT StartTime, THDODD U2 FROM HarmonicsTHD
38) usaaule 3 gage

SELECT StartTime, U3Max FROM CVTable
39) usadumla 3 f1qa :

SELECT StartTime, U3Min FROM CVTable
40) usadunle 3 mae -

SELECT StartTime, U3Avg FROM CVTable
41) usauasuensudugve 3 ;

SELECT StartTime, THDEVEN_ U3 FROM HarmonicsTHD
42) Was A NTIEUIS T Ua ot 3 -

SELECT StartTime, THDF U3 FROM HarmonicsTHD
43) usefuarueinsusumle 3 -

SELECT StartTime, THDODD U3 FROM HarmonicsTHD
44) nse lijauna -

SELECT StartTime, UB FROM CVTable
45) a33%% IWnsenTuseen a1 :

SELECT StartTime, PLT1 FROM PLTTable
46) asswii llnsznsugreduma 1 -

SELECT StartTime, PSTI FROM PSTTable

47) a35¥il InsznSuagreenula 2 ;
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SELECT StartTime, PLT2 FROM PLTTable
48) Azl Ilnsznsus el 2 -

SELECT StartTime, PST2 FROM PSTTable
49) as3%i Ilnsensureenvla 3

SELECT StartTime, PLT3 FROM PLTTable
50) assvitllnsznsuT S ua 3

SELECT StartTime, PST3 FROM PSTTable
51) usaaula 12 gage

SELECT StartTime, Ul12Max FROM CVTable
52) useAuUINe 12 G‘iwqﬂ :

SELECT StartTime, U12Min FROM CVTable
53) useAuIne 12 A -

SELECT StartTime, U12Avg FROM CVTable
54) usaaula 23 gage

SELECT StartTime, U23Max FROM CVTable
55) usadumle 23 dea -

SELECT StartTime, U23Min FROM CVTable
56) usaunle 23 mae -

SELECT StartTime, U23Avg FROM CVTable
57) usaaula 31 gage

SELECT StartTime, U31Max FROM CVTable
58) usaaumla 31 @‘%wqﬂ :

SELECT StartTime, U31Min FROM CVTable
59) usaunld 31 mae -

SELECT StartTime, U31Avg FROM CVTable
60) tiamaitgeduntlsalsau

SELECT Time, EventDatal AS Phase, EventData3 * 100 / EventData4 AS Voltage,
EventData2 AS Duration FROM EventTable
61) gﬂﬂﬁugu,ﬂﬁuMa 1 91NA1319 SagSwellTable :

SELECT StartTime, TrigPhase , UW2R , Ul FROM SagSwellTable



62) JUnduusIdUa 2 910A1519 SagSwellTable

SELECT StartTime, TrigPhase , UW2R , U2 FROM SagSwellTable
63) JUnRuuTIdUlA 3 910A1319 SagSwellTable

SELECT StartTime, TrigPhase , UW2R , U3 FROM SagSwellTable
64) gUAAUIT IR 4 910A1319 SagSwellTable :

SELECT StartTime, TrigPhase , UW2R , U4 FROM SagSwellTable
65) gﬂﬂﬁ'uﬂszumWﬁ 1 91NA13N SagSwellTable :

SELECT StartTime, TrigPhase , IW2R , I1 FROM SagSwellTable
66) gﬂﬂﬁuﬂimawlﬁ 2 91NA13 N SagSwellTable :

SELECT StartTime, TrigPhase , IW2R , I2 FROM SagSwellTable
67) gﬂﬂﬁuﬂimawlﬁ 3 91NM13 9 SagSwellTable :

SELECT StartTime, TrigPhase , IW2R , I3 FROM SagSwellTable
68) gUnRuNIEIAMA 4 910A1519 SagSwellTable:

SELECT StartTime, TrigPhase , IW2R , 14 FROM SagSwellTable
69) 3UAAuLTIdUa 1 910A1514 TransientTable

SELECT StartTime, TrigPhase , UW2R , Ul FROM TransientTable
70) 3UAAuUsIdUE 2 910A1514 TransientTable

SELECT StartTime, TrigPhase , UW2R , U2 FROM TransientTable
71) sunduusadula 3 910A1514 TransientTable

SELECT StartTime, TrigPhase , UW2R , U3 FROM TransientTable
72) sundunsadula 4 910A1519 TransientTable

SELECT StartTime, TrigPhase , UW2R , U4 FROM TransientTable
73) gﬂﬂﬁ'uﬂsmmMﬁ 1 9199115 TransientTable :

SELECT StartTime, TrigPhase , IW2R , I1 FROM TransientTable
74) gﬂﬂﬁ'uﬂsmmMﬁ 2 31NN TransientTable :

SELECT StartTime, TrigPhase , IW2R , I2 FROM TransientTable
75) gﬂﬂéuﬂimlﬁlﬂ/\lﬁ 3 919915 TransientTable :

SELECT StartTime, TrigPhase , IW2R , I3 FROM TransientTable
76) gﬂﬂéuﬂimlﬁlﬂ/\lﬁ 4 9119 N TransientTable:

SELECT StartTime, TrigPhase , IW2R , 14 FROM TransientTable
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4 o . o
ioth liszuanadae “Microsoft Query Analyzer” dnsalmaans lugiuny
o J o o A = 3| 9 9 @ (] A [l v 7
M3 UAZHAANTURIYAMTIN 1 D3 60 (TuToyauVVTOAN AIDINANA 14 dIUNAANT

oy A = I o S =
VDIYAAITIN 61 D3 76 Lﬂumeyjmmumwaﬂym AIVYNNINN 15

StartTime |Favag | Fviin | FMax

01/15/2008 6:50:00 AM | 50.004995 45.91999333: 50.06499838
ULy Loy A0Us FOULLULE AT UL U SSE30 ) 53, 305353000, aU, UDST33008
01/15/2008 7:10:00 AM | 50.024995 49,98499883 | 50.05499838
01/15/2008 7:20:00 AM | 50,0149958 43,91999333 50,0799983¢
01/15/2008 7:30:00 AM | 50.009995 45.32999333. 50. 13499887
01/15/2008 7:40:00 AM | 49,999995 49,94499333. 50.05499888
01/15/2008 7:50:00 AM | 50.034998 49.95999883. 50.05999838
01/15/2008 3:00:00 AM | 50,044998 43,95999333. 50, 10999887
01/15/2008 3:10:00 AM | 49,954995  45.39999333: 50. 10999887

MW 14 Mo ToyauuuToAN (Text) OnUse Tulazduaunsiion

M 15 @rededoyanuunmdnyel
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v 9

4 2 |us |oa
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'3 |oxF80TFS507F407F307F40. .. OxET0TFTO7FE0TETOTETOT. .. OxFLOTFSO0TFAOTFAOT... 0x0C000C0O00C
/& |0xEE0TEEQTEEOTEEOTEEQ ... |OXFl07F407F407F107F107... OxF10TF407F507F107... |0x0A000A000E
5 |0xD307D407D707D507D50. .. |0xDE0TDS07D50TDTIOTDENT. .. OxDS0TDE0TDA0TDE0T. .. |0x0B000B000E
'& |ox0308020802020308040... 0Dx09080708080808080708. .. 0x0308060805080608. .. |0x0E000B000C
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o { 1w a o w 1 {
4999 f1gA azmae Mt 50.00, 49.92 taz 50.06 185 AW drudoyaiiiuuuy
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amanyel (i 15) Wudldauliannsodhls 18w
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L4
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mauassaveya voyarlszinniazyuaualedyanyal
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| o 1
Pudnavgiu 16 Ao

“0x” JAWE1I 1,000 ONUTE
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pnunngszidion Imiludunudoya 250 e (4 Snuszunudoya 1 9) AsaauLaz

nszuatigluuu@entu lunmi 16 naaalszinndoya (Data Type) Y09 U1-U4 taz 11-U4 0

o @ 7 ] o 7 o 1y Y A @
Lﬂi!g‘]JLL’]J‘]Jﬂ1WﬁﬂHm (Image) 1“]1??1!7]8?]’)1“%']‘]]1“@] 16 hl‘lJG] ﬁﬂ’ii‘ﬂﬁ]@]ﬂl@y’ﬁ oI
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Colurnns:

=

kKey |ID M are Data Type |Sizel... MNullz: | Defaull

image

uz image 16 v
(e image 16 W
(HF! image 1E v
11 image 16 v
12 image 1E v
13 image 16 v

Ml 16 nanatiavosdoya (Muanwal) UI-U4 uaz 11-14 vuna 16 lugd

61l mys ATl 1 vosgudeya PQSecure

Amuald dgw (Scale) 115981 UW2R = 32.99831008 Hazdoya

Ul=
0x05080508050804080608070805080708F9074507730665065906570665066506B0066407D00
7D307E307E807EBO7ECO7F507F907F A07TFE07030806080508070809080C080C080F0810080
F0813081608150816081608170816081508160816081408130811080D0SOE0S0F080E0S0E080
D080AOS0DOSOEOSOF0811080F08....

Yoyaiinnwe1s 1,000 onvsz awnsoutala 250 ga (4 Snuszunudeya 1 4a)

“]gﬂﬁ 1:0508 = (05 +256*08) * UW2R =2053*32.99831008 = 67745.53 V
“]gﬂ‘ﬁ 2:0508 =(05+256*08) * UW2R =2053*32.99831008 = 67745.53 V
“]gﬂ‘ﬁ 3:0508 =(05+256*08) * UW2R =2053*32.99831008 = 67745.53 V
ﬂgﬂ“ﬁ 4 : 0408 = (04 +256*08) * UW2R =2052*32.99831008 = 67712.53 V

ﬂgﬂﬁ 200 : FO80 = (240 + 256*08) * UW2R = 20720*32.99831008 = 68042.52 V

dioi lUnanslgeuduaz Iddsnma 17
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9 o = )
"’Uaﬂmumwamﬂﬂmﬂﬂﬂ

9 [
v o A

3 a
1. WuiyuaeaInun

k4 9
2. awnsadadeyaluszuudihnssuaadu lanauy 1 wla Weszuw 2 monaz 3

k4
a8) wag 3 ma (ﬁﬂ'i%ll‘ﬂ 3 oy 4 a19)

A v o

3. %99 (Channel) IATYYIULIIAU 4 ¥OI AL IATYAIUNTEIA 5 ¥0I Taguaas

L4

] I a < o o '
BouiludassFIiuLas ited AN Tol

4. TImheanus lumaiudeya 10 waglud Snudeyavaz it luihay'1d

5. mydem sl ludunely (Modem), wosalandniwes (ANSI Optical Port),
115 Tnnoa Modbus Master, 115 Ilanoa Modbus RTU, 115 Ianea Modbus TCP, 11/5 Ianoa
DNP 3.00, 115 Ianoa ModemGate (modern to RS-485 gateway), 11/5 Innoa EtherGate
(Ethernet to RS-485 gateway)

6. 1¥uunasselil (Power Supply) 1 1ler 85-240 VAC , 47-63 1350 1130 110 —
330 VDC

7. ldamlddluanmwnadennigumngi -20°C §a 70°C
dﬁl % u
%

I~ { J
T 1daTuanmnadennlnnusuduintgade 90 %

*

ﬁﬁ’aﬁmummazﬁﬂﬂmwww

MInsI3AusIdY Nz tazaua Lﬁaamiwﬁﬂmé’ﬂymzﬂmmwﬁﬁa"l‘vh?h
1. usady — msalasunlasssduussdu (Voltage Regulation)
— U3 Q@TH&% (Undervoltage)
—> USIAUNY (Overvoltage)
—> U3 Qﬁu‘lajﬁu@a (Voltage Unbalance)
— UFIEUATUOIN (Harmonic Voltage)
— 159AUTOHUIN (Voltage Notching)
— u3aunIziion (Voltage Fluctuation)
2. nssug — ﬂizllﬁﬁﬁhﬂﬁﬂ (Harmonic Current)
3. AWA — mslaounainaud (Frequency Variation)

4. wsadutaznszua — Maaazndaanu 11 (Power and Energy Flow)
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=<

5. Sauseenldaeda 347 Tad

QU

=

% 4
6. Yanszueldgena 1,000 uowndls Taeldwdoulasnszue (Current Transformer)
(% A 9 [] a 4 a 4
7. Saanud 1aluag 50 135ad + 5 13505
8. 9NIIMIgudy I (Sampling Rate) 512 Samples / Cycle / Channel
9. AMNANYA (Resolution) : 16 U A/D Converter (512 Samples / Cycle)
10. ﬂamgﬂ&’m (Accuracy) : + (1.0 % of Reading + 0.5 % of Full Scale)
9 g Yo 3 A Y
11. vieulasnszuanldlanszumilursiinninnugndesnaid 1
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1) ANNDgIgA :

Where q.ID = ‘1"
2) ANuddIga

Where q.ID = 2’
3) ANUIMAY

Where q.ID = ‘3’

I

4) nszuailunangaga

Where q.ID = ‘4’



5) ﬂﬁzumﬂuﬂmﬁwgﬂ :
Where q.ID = ‘5’

6) nszuaiunarunae -
Where q.ID = ‘6’

7) nszuanla 1 gage :
Where q.ID =7’

8) nyzumla 1 éﬁqﬂ :
Where q.ID = ‘8’

9) nszuad 1 A -
Where q.ID =9’

10) n3zualer 2 gaga :
Where q.ID = ‘14’

11) nazuenia 2 dea -
Where q.ID =15’

12) nszuaiila 2 mae -
Where q.ID =16’

13) nazuale 3 gaga :
Where q.ID =17’

14) nazuanla 3 drqa -
Where q.ID =18’

15) nazuale 3 gga :
Where q.ID = ‘19’

16) masznounseuad 1
Where q.ID = ‘23’

17) Has A NTBUNIZIAe oA 1 ;
Where q.ID = 25°

18) malsenounseuae 2 :
Where q.ID = 28’

19) HAIMAMIRELATZ AT Uo TN a 2

Where q.ID = 30’



20) mdsznounseuad 3
Where q.ID = ‘33’

21) Was A NTBUNIZIAe o 3 ¢
Where q.ID = ‘35’

22) wasawias Iflsng -
Where q.ID = 58’

23) wasumae lihsueniiv ;
Where q.ID = ‘90’

24) wagumae uihesa
Where q.ID = ‘128’

25) ulpwes ma :
Where q.ID = ‘147’

26) usaeule 1 gage
Where q.ID = ‘218’

27) usadunle 1 d1ga :
Where q.ID = ‘219’

28) usadunle 1 930 -
Where q.ID = ‘220°

29) usaUEITURINSUNIRE 1 ;
Where q.ID = ‘221°

30) HasANITIEUIS T Ua T ol 1 -
Where q.ID = 224’

31) usasuasueiindusuamla 1 :
Where q.ID = 227’

32) useaule 2 gaga
Where q.ID = ‘230’

33) useaula 2 éﬁqﬂ :
Where q.ID = “231°

34) useaula 2 na

Where q.ID = ‘232’
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35) LLiQﬂU@WiMﬂUﬂ@uﬂﬂﬂLWﬁ 2:

Where q.ID = ‘233’

9
@ J a
36) HASINANNINIULTIAUEIT VO TN 2

Where q.ID = 236’
37) useuaueinsusuRme 2 -
Where q.ID = 239’
38) usaaule 3 gaga
Where q.ID = ‘242’
39) usadler 3 fga :
Where q.ID = ‘243’
40) usedunld 3 a0 -
Where q.ID = ‘244’
A1) usaugIsuRInsuN a3 :

Where q.ID = ‘245’

E
@ J a
42) HASINANNINIULSIAUEIT VOIS 3

Where q.ID = ‘248’

43) useduaiueiindusuamla 3 :
Where q.ID = 251°

44) useau lieuaa -
Where q.ID = ‘154’

45) a3l Ilnsensuvreenula 1:
Where q.ID = ‘314’

46) azswitInsz s uTeFula 1
Where q.ID = ‘480’

47) a3 Ilnsznsuvreenula 2 ;
Where q.ID = ‘378’

48) a3 Ilnse I uT Tl 2 -
Where q.ID = ‘379’

49) a33%% Ilnsensvase a3 :

Where q.ID = ‘443’
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50) as3wii IrlnssnsuTdunta 3 -

Where q.ID = ‘444’
51) usaaula 12 gage

Where q.ID = ‘165’
52) usaauvla 12 @‘%1@(@ :

Where q.ID = ‘166’
53) usedler 12 mde

Where q.ID =167’
54) uzaaule 23 gaga

Where q.ID = ‘171"
55) usadler 23 e

Where q.ID = ‘172’
56) usadler 23 nde

Where q.ID = ‘173’
57) usaaula 31 gage :

Where q.ID =174’
58) usedler 31 dega

Where q.ID = ‘175’
59) usadiler 31 de

Where q.ID =176’
60) tinsaiuTeaunlsliou ;

SELECT DISTINCT S1.TimestampSourceL T, S2.Fractionofasecond, S2.Quantity,
S1.Volt, S2.Duration, S2.ID FROM (SELECT DISTINCT ls.TimestampSourceLT,
Min(dL.[Value]) AS Volt FROM dbo.Source s INNER JOIN dbo.Namespace ns ON
s.NamespacelD = ns.ID INNER JOIN dbo.DataL.ogStamp Is ON s.ID = Is.SourcelD INNER
JOIN dbo.Datal.og dl ON Is.ID = dl.DataLogStampID INNER JOIN dbo.Quantity q ON
dl.QuantityID = q.ID WHERE q.ID = Quote39('285") OR ¢.ID = Quote39('349') OR q.ID =
Quote39('414") OR q.ID = Quote39('332') OR q.ID = Quote39('397") OR q.ID = Quote39('462")
Group by Is.TimestampSourceLT Having Min(dl.[Value]) > 0 ) S1 INNER JOIN(SELECT

DISTINCT s.name, s.ID,ls. TimestampSourceLT, ls.Fractionofasecond, q.Name AS Quantity,

60
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dl.[Value] AS FROM dbo.Source s INNER JOIN dbo.Namespace ns ON s.NamespacelD = ns.ID
INNER JOIN dbo.DatalLogStamp Is ON s.ID = Is.SourcelD INNER JOIN dbo.Datal.og dl ON
1s.ID = dl.DataLogStampID INNER dbo.Quantity ¢ ON dl.QuantityID = q.ID WHERE (q.ID =
Quote39(286') OR q.ID = Quote39('350") OR q.ID Quote39('415") OR q.ID = Quote39('333")
OR q.ID = Quote39('398') OR q.ID = Quote39('463")) S2 ON S1.TimestampSourceLT =
S2.TimestampSourceLT WHERE S1.Volt > Quote39('0") AND (S2.Duration > Quote39('0') )
61) guauus a1 ;

Where q.Name = ‘V1 Waveform’
62) gﬂﬂéuuﬂﬁumﬁ 2:

Where q.Name = V2 Waveform’
63) gﬂﬂﬁuuﬂﬁumﬁ 3:

Where q.Name = V3 Waveform’
64) JUnduusIdUla 4

Where q.Name = ‘V4 Waveform’
65) guladunszIala 1

Where q.Name = ‘I1 Waveform’
66) JunRunIzIaa 2 ;

Where q.Name = ‘12 Waveform’
67) gundunszIala 3 ;

Where q.Name = ‘I3 Waveform’
68) JundunIzIaa 4

Where q.Name = ‘14 Waveform’
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4 THD voltage v v EN 50160
5 Flicker PST,PLT v v EN 50160
6 Signaling voltage v v EN 50160
7 Harmonic voltages (order) 4 v EN 50160
8 Current v v -

9 Harmonic Current (order) v v -
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14 Event-Sag/Swell v v -
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Parameter

Supply voltage characteristics

according to EN 50160

Low voltage characteristics according to

EMC standard EN 50160

IEC 61000-2-2 Other parts
LV, MV: mean value of 2%
fundamental measured over 10 s
Power frequency | +1% (49.5 - 50.5 Hz) for 99.5%
of week -6%/+4% (47- 52 Hz)
for 100% of week
VoltageMagnitude | LV, MV: £10% for 95% of week, +10% applied for 15
variations mean 10 minutes rms values minutes
LV: 5% normal 10% infrequently | 3% normal 3% normal
Plt <1 for 95% of week 8% infrequently | 4% maximum
Rapid voltage MV: 4% normal 6% infrequently | Pst<1.0 Pst<1.0
changes Plt <1 for 95% of week Plt<0.8 Plt<0.65
(EN 61000-3-3)
3% (IEC 61000-2-12)
Majority: duration <1s, depth urban: 1 - 4 up to 30% for 10 ms
<60%. months up to 60% for 100 ms
Supply
Locally limited dips caused by (EN 61000-6-1, 6-2)
voltage dips

load switching on:

LV:10-50%, MV: 10 - 15%

up to 60% for 1 s
(EN 61000-6-2)

Short interruption

Of supply voltage

LV, MV: (up to 3 minutes)
few tens - few hundreds/year

Duration 70% of them < 1 s

95% reduction for 5 s

(EN 61000-6-1, 6-2)
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Parameter

Supply voltage characteristics

according to EN 50160

Low voltage characteristics according to

EMC standard EN 50160

IEC 61000-2-2

Other parts

Long interruption
Of supply voltage

Temporary, power

LV, MV: (longer than 3 minutes)
<10 - 50/year
LV:<1.5kV rms

MV: 1.7 Uc (solid or impedance

frequency earth)
overvoltages 2.0 Uc (unearthed or resonant
earth)
LV: generally < 6kV, +2 kV, line-to-earth
Transient Occasionally higher; rise time: +1 kV, line-to-line
overvoltages ms - us. 1.2/50(8/20) Tr/Th us
MV: not defined (EN 61000-6-1, 6-2)
LV, MV: up to 2% for 95% of 2% (IEC 61000-2-12)
Supply voltage
week, mean 10 minutes rms
unbalance

values,up to 3% in some locations

Harmonic voltage

LV, MV: see Table 2

6%-5th, 5%-7th,
3.5%-11th,
3%-13th,

THD <8%

5% 3rd, 6% 5th,

5% 7th, 1.5% 9th,
3.5% 11th, 3% 13th,
0.3% 15th, 2% 17th

(EN 61000-3-2)

Interharmonic

voltage

LV, MV: under consideration

31 : EN 50160 (1999)
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Odd harmonic
Even harmonics
Not multiples of 3 Multiples of 3
Relative Relative Relative
Order A Order A Order /1
voltage (%) voltage (%) voltage (%)
5 6 3 5 2 2
7 5 9 1.5 4 1
11 3.5 15 0.5 .24 0.5
13 3 21 0.5
17 2
19 1.5
23 1.5
25 1.5

31 : EN 50160 (1999)
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Magnitude 0-200 ms 200-400 ms 400-600 ms 600-800 ms > 800 ms

80-90% 18.0 2.8 1.2 0.5 2.1
70-80% 7.7 0.7 0.4 0.2 0.5
60-70% 3.9 0.6 0.2 0.1 0.2
50-60% 23 0.4 0.1 0.1 0.1
40-50% 1.4 0.2 0.1 0.1 0.1
30-40% 1.0 0.2 0.1 0.0 0.1
20-30% 0.4 0.1 0.1 0.0 0.1
10-20% 0.4 0.1 0.1 0.0 0.1
0-10% 1.0 0.3 0.1 0.0 2.1

#1311 : Bollen (2000)
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M15199 13 §29619MIAUIUANUHU U UUTIAUA WA UVU T LT

Magnitude 0-200 ms 200-400 ms  400-600 ms  600-800 ms > 800 ms

90% 49.9 13.9 8.4 6.1 52
80% 254 7.4 4.7 3.6 3.1
70% 15.8 5.5 3.6 29 2.6
60% 10.9 4.5 3.1 2.6 24
50% 8.0 3.8 2.9 2.5 23
40% 6.2 34 2.7 23 23
30% 4.9 3.1 2.6 23 2.2
20% 4.2 2.8 24 2.2 2.2
10% 35 2.5 2.2 2.1 2.1

1311 : Bollen (2000)
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131 : Kusko (2007)
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ION Data PQSecure
No PQView
Label QuantityID Label Table
1 V Freq Maximum Freq high 1 Fmax FrequencyTable
2 V Freq Minimum Freq low 2 Fmin FrequencyTable
3 V Freq Average Freq mean 3 FAvg FrequencyTable
4 I RMS N Maximum 14 high 4 INMax CVTable
5 I RMS N Minimum 14 low 5 INMin CVTable
6 I RMS N Average 14 mean 6 INAvg CVTable
7 I RMS A Maximum Iahigh 7 I1Max CVTable
8 I RMS A Minimum Talow 8 [1Min CVTable
9 I RMS A Average [ a mean 9 I1Avg CVTable
10 I RMS B Maximum Ib high 14 [2Max CVTable
11 I RMS B Minimum Iblow 15 12Min CVTable
12 I RMS B Average I b mean 16 12Avg CVTable
13 I RMS C Maximum I c high 17 [3Max CVTable
14 I RMS C Minimum Iclow 18 I3Min CVTable
15 I RMS C Average I ¢ mean 19 I3Avg CVTable
16 K Factor A Average I1 K Fac mean 23 K I1 HarmonicsTHD
17 I THD A Average 11 THD mean 25 THDF 11 HarmonicsTHD
18 K Factor B Average 12 K Fac mean 28 K 12 HarmonicsTHD
19 I THD B Average 12 THD mean 30 THDF 12 HarmonicsTHD
20 K Factor A Average 13 K Fac mean 33 K I3 HarmonicsTHD
21 I THD C Average I3 THD mean 35 THDF 13 HarmonicsTHD
22 S All Average kVA tot mean 58 STotAvg PowerTable
23 Q All Average kVAR tot mean 90 QTotAvg PowerTable
24 P All Average kW tot mean 128 PTotAvg PowerTable
25 PF Lag All Average PF lag mean 147 PFTotAvg PowerTable
26 PF Lead All Average PF lead mean 150 PFTotAvg PowerTable
27 V RMS A Maximum V1 high 218 UlMax CVTable
28 V RMS A Minimum V1 low 219 UlMin CVTable
29 V RMS A Average V1 mean 220 UlAvg CVTable




M15199 14 (919)

ION_Data PQSecure
No PQView
Label QuantityID Label Table

30 V TEHD A Average V1 TEHD mean 221 THDEVEN_U1 HarmonicsTHD
31 V THD A Average V1 THD mean 224 THDF U1 HarmonicsTHD
32 V TOHD A Average V1 TOHD mean 227 THDODD_ U1 HarmonicsTHD
33 V RMS B Maximum V2 high 230 U2Max CVTable

34 V RMS B Minimum V2 low 231 U2Min CVTable

35 V RMS B Average V2 mean 232 U2Avg CVTable

36 V TEHD B Average V2 TEHD mean 233 THDEVEN U2  HarmonicsTHD
37 V THD B Average V2 THD mean 236 THDF_U2 HarmonicsTHD
38 V TOHD B Average V2 TOHD mean 239 THDODD_U2 HarmonicsTHD
39 V RMS C Maximum V3 high 242 U3Max CVTable

40 V RMS C Minimum V3 low 243 U3Min CVTable

41 V RMS C Average V3 mean 244 U3Avg CVTable

42 V TEHD C Average V3 TEHD mean 245 THDEVEN U3 HarmonicsTHD
43 V THD C Average V3 THD mean 248 THDF U3 HarmonicsTHD
44 V TOHD C Average V3 TOHD mean 251 THDODD_U3 HarmonicsTHD
45 V Imbalance Average V unbal mean 154 UB CVTable

46 V Flicker Plt A V1-Flck Plt 314 PLT1 PLTTable

47 V Flicker Pst A V1-Flck Pst 480 PST1 PSTTable

48 V Flicker Plt B V2-Flck Plt 378 PLT2 PLTTable

49 V Flicker Pst B V2-Flck Pst 379 PST2 PSTTable

50 V Flicker Plt C V3-Flck Plt 443 PLT3 PLTTable

51 V Flicker Pst C V3-Flck Pst 444 PST3 PSTTable

52 VRMS AB Maximum V1l ab high 165 Ul2Max CVTable

53 V RMS AB Minimum V1l ab low 166 Ul12Min CVTable

54 V RMS AB Average V1l ab mean 167 Ul2Avg CVTable

55  V RMS BC Maximum V11 be high 171 U23Max CVTable

56  V RMS BC Minimum V1l be low 172 U23Min CVTable

57 V RMS BC Average V1l bc mean 173 U23Avg CVTable

58  V RMS CA Maximum VIl ca high 174 U31Max CVTable
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M15199 14 (919)

ION_Data PQSecure
No PQView
Label QuantityID Label Table
59  VRMS CA Minimum VIl ca low 175 U31Min CVTable
60 V RMS CA Average VII ca mean 176 U31Avg CVTable
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M990 15 Tasaadaasieazdenuodn1ing MeterTable

AL %mmwﬁ'eyja Usziandoya  vua ERVLEIGI
1 ID AutoNumber 8 ID number for Meter
2 MeterName Text 15 Property name
3 MeterSerialNo Text 30 Serial number
4 NominalFrequency Number 8 Nominal frequency
5 NominalVoltage Number 8 Nominal voltage
6 VoltageLevel Number 8 Voltage level
7 Postion Text 30 Position measuring
8 MeterType Text 30 U902 or ION7650
9 TypeofConnection Text 50 Type of connection
10 Information Text 15 Information
11 PTratio Number 8 PT ratio
12 CTratio Number 8 CT ratio

M990 16 1AT9as ez 1eazdeaupIn131d EventTable

AA Gf;amaeffau”a Usziandoya  ua ERLEIGIT
1 ID AutoNumber 8 ID number of Event
2 MeterID Number 8 ID number of Meter
3 StampTime DateTime 8 Date and Time
4 FractionOfASecond Double 8 Fraction of a section
5 Phase Number 8 Phase trigger
6 Voltage Number 8 Magnitude voltage
7 Duration Number 8 Time duration
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M3190 17 Tnsears1aazs1eazidenvo9n1319 DataLogTable

AA %mmmsﬁ'eyja Usziandoya  vuia ERNLEIGIT
1 ID AutoNumber 8 ID number of Datalog
2 MeterID Number 8 ID number of Meter
3 StampTime DateTime 8 Date and Time
4 DataType Text 12 Data type
5 DataValue Double 8 Data Value

M99 18 Taseadaazieazdenuodn1ild WaveformTable

AA Gf;amaeffau”a Usziandoya  wua ERLEIGI
1 ID AutoNumber 8 ID number of W/F
2 MeterID Number 8 ID number of Meter
3 StampTime DateTime 8 Date and Time
4 FractionOfASecond Text 12 Fraction of a section
5 DataType DataType 3 Data type
6 Multiples Number 8 Multiples Value
7 Samples OLE Object 0 Binary Waveform
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FractionOfASecond CTratio

DataType

Multiples

Samples

100

3 v o & J 1
J‘n‘Wﬁ 40 ﬂ??ﬂﬁﬂwu‘ﬁllﬂﬂﬁﬁﬂﬁﬂﬂquigﬂﬁ'l\iﬁ'ﬁ'l\i MeterTable HagA1INGn
o v A = 9 v A A v 1 o v w dy
?f'WiTlJ')‘ﬁﬂ']iLiﬂﬂﬂl'ﬁ]yjﬁ!ﬁﬁﬂu!ﬂﬁﬂ!ﬂﬁ A TUNIDYNYANTTIAIU

Select UTAVG from MeterTable M INNER JOIN Datal.ogTable D on M.ID =
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AT SQL ﬁ?ﬁiﬂﬂ"liﬁﬂﬂ‘lsl}’OHﬁe‘if'lﬂJf’JuﬂﬁﬂﬂﬁﬁN PQSecure

Select ULAVG From CVTable Where ...

Select THDF_U1 From THDHarmonics Where ...
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Select ULAVG From Datal.ogTable Where ...

Select THDF U1 From Datal.ogTable Where ...
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3.1 ANud (Frequency) 314724 3 A1

[
1 =

3.1.1 'FAvg : anuaniluauma

3.1.2 'FMax' : anudnilusaeaa

U Q

v
' o

3.1.3 'FMin': anwanilumidiga

3.2 usaau i (Voltage) $119u 18 A
3.2.1 'UlAve' : ugadu Ilifula A fdluaunde
3.2.2 'UIMax': us3su nldhuvler A fflusigagea

3.2.3 'UIMin' : usseu Ilfhua A fludrdrga
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3.2.4 'U2Ave : usagufhula B fiflusinge
3.2.5 'U2Max' : usesu e B fifludiqega
3.2.6 'U2Min' : usedu il B fiflusidiaa
3.2.7 'U3Avg' : usaau Inlhwle ¢ fflusminae
3.2.8 'U3Max' : n3sdu lelfhula ¢ Ausludrgaga
3.2.9 'U3Min' : usasu Wifhula ¢ ifludiga
32,10 'U12Avg - usasuliihwla AB fiilusuniae

3.2.11 'U12Max' : usedu il AB filusigage

v
o

3.2.12 'U12Min': usadu Tl AB fiflusidiga
3.2.13 'U23Ave : usadu e Be tiflusunge
3.2.14 'U23Max' : nsedu vfhula Be fidusigaga
3.2.15 'U23Min': usadu Tl Be Aidluardhga
3.2.16 'U31Ave' : usagullihla ca ifudundo
3.2.17 'U31Max: usadu lelfluler ca iifludigeqa

3.2.18 'U31Min' : usaau Il ca fdlumidiga

3.3 agzua Wi (Current) 114731 12 M
3.3.1 TlAve' : pszua il A adluaunde

3.3.2 TiMax' : nszua lWdwla A Widlusigega

v
o

333 TMin': nszue llflula A Afusdiga
3.3.4 T2Ave : nszualWihula B Aifludunie
33.5 TMax' : nazuaiilula B fiflumigage
33.6 T2Min': nszuer llflunler B fiusdiga
33.7 BAve : nszua llihla ¢ fifluaunde
33.8 BMax' : nszua ilwla ¢ fiflumgage
33.9 B3Min' : nszue llflula ¢ Aflusmdiga
3.3.10 'INAve : n3zua liifhula N Aiflusunde

3.3.11 'INMax' : nszud Ifula N Aiflumgega

'
' o

3.3.12 'INMin' : nszua lilifula N fidlusidiga
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3.4 ANUNEUFITUDUN (Harmonic Distortion) 31434 12 AN

3.5

3.6

3.7

3.4.1 "THDF U1': ar3ueinusesu lnihula A idluaunae

3.42 'THDF U2': 13 ueiinusadu lidula B nidluaunae

3.4.3 'THDF U3 : answetinusadu liihola ¢ adduswnde

3.4.4 'THDF 11': avsuetinnszua liilula A idlununae

3.4.5 'THDF 12': avsuetinnszua luilula B uluaunde

3.4.6 'THDF 13': ansuetinnszua luilula ¢ illuaunde

3.4.7 "THDEVEN U1":

3.4.8 '"THDEVEN U2':

3.4.9 'THDEVEN_U3'

3.4.10 'THDODD UTI":
3.4.11 'THDODD U2':

3.4.12 'THDODD U3':

[ 1

a ] [ Yy 1 {
grsueinussau Iiihsusuama A ndluaunge

a ] v W 1 i 1 {
grsueinussau Iiihsusuala B midlununae

U

[

a @ [ {2 1 {
- g5ueiinuseau Inihduguama ¢ ndluaunde

U

'
v A

a ] [ Yy 1 §
gsueinussau Iiihsusuama A ndluaunde

a ] v W { { < 1 {
gsueinussau Iiihsusuama B nidluaunas

arsueilinussau llihduduama ¢ nidluaunae

fda T (Power) $1191 3 A0

3.5.1 'PTotAvg' : Maa liihnduActive power 1n8e97a 3 iWa

v v 9
3.5.2 'QTotAvg': ﬁ1ﬁﬂ17\|ﬁ1ﬁl‘ﬂu Reactive power mage 3 ma

3.5.3 'STotAvg': ﬁ”lﬁﬂ‘l/\hﬂ?ﬁlﬂu Apparent power mage 3 ma

dlsznousias v (Power factor) $1u7U 1 M

v Y
3.6.1 'PFTotAvg' : M1lsznaumiaalvih maeia 3 wla

dlsznoumda v (Power factor) $112u 6 A1

=\ a 3 d' I v d'
3.7.1 'PST1' : a35%1 lnsenSuszezdumla A Midluaunae

= a 3 d' I 1 d'
3.7.2 'PST2' : a35%1 lnsensuszeyduma B niiluaunae

~ a z A J 1 ~
3.7.3 'PST3' : a35%1 lnsznsuszezdumla ¢ niluaunae

3.7.4 'PLTI': a355%0 Wnsznsuszezdumla A Rifluaumae

3.7.5 'PLT2' : 3594 Wnsznsuszezdumla B Mifluaunae

~ Aa 3 A d 1 =
3.7.6 'PLT3' : a53%% Wnsgnsuszezdusla ¢ niluaunde
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3.8 711529 K (K factor) 314U 3 1
3.8.1 'K_I1': é)szneu K e A nidluaunde
3.82 'K_12': élszneu K e B iiluaunae

3.8.3 'K 13': filszaeu K wla ¢ niluaunae

3.9 3UAAY (Waveform) $11491 8 1
3.9.1 'U1': pilnduns el A
3.92 02 : gUaAuuTEuva B
3.9.3 'U3': giladuussdula
3.9.4 U4 : gUaAuuTEula N
3.9.5 M : gilaAunszuala A
3.9.6 T2': gilAunszuala B

3.9.7 '13': 3UAdUATEUAEa C

Dp. D

3.9.8 '14': 3UpdunTZUma N
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4 s 2
iensaaoudoyalin1i1e DataLogTable Tngl¥aovldins Microsoft Access 921)

a o =
J1U0LIDYA ANNINN 48

MeterlD | StampTime | DataType | Datavalue
1 4712008 11:00:00 AM U1 Min F7014
1 441/2008 11:10:00 AR U1 Min 7B 45
1 4741/2008 11:20:00 AR U1 Min 78054
1 4142008 11:30:00 Akl LM Min 77930
1 4712008 11:40:00 AM U1 MWin 77936
1 441/2008 11:50:00 AR U1 Min 77973
1 272972008 5:00:00 PR U1 Awvy FITAB BET 1875
1 2M29/2008 5:10:00 Ph L1 Avg 7B725.4453125
1 2292008 5:20:00 PR U1 Ay 7861140625
1 272972008 5:30:00 PR U1 Ay FBE50. 205125
1 272972008 5:40:00 PR U1 Ay 78505234375
1 22942008 5:50:00 Ph L1 Avg 78421.84375
1 27292008 5:00:00 Ph U1 Avy 731606325125

Ml 48 Areddoyanuusaeliios 11a1519 DatalogTable
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iensaaoudoyaluniing MeterTable Taoldwanans Microsoft Access 124
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J1YaLIDYA ANNINN 49

| Meterhl| MeterS| MominalF | Maminalv|oltagel| BusBar | Lacation | TypeOfCannecti|

BGF 1 &0 115000) 115000 | Inc IONYES0 |3 Phase 4 Wire
BGP2 |2 500 115000115000 | Inhc2 IOM/BS0 |3 Phase 4 Wire
BGP3 |3 A0 115000115000 | Inhc3 IOM7BS0 |3 Phase 4 Wire
BGP4 4 500 115000115000 | Incd IOM7BE0 |3 Phase 4 Wire
BGFS 4 &0 115000 115000 | Inch IONYES0 |3 Phase 4 Wire
BGPE B 500 115000115000 | Inch IOM/BS0 |3 Phase 4 Wire

3 Y [l a J
MW 49 Aeg1edoyalines TUA1519 MeterTable
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ions9aeudoyalia1319 EventTable Taoldaoldias Microsoft Access 2]

2 o =
J1YaLYA ANNINN 50

| MeterlD | StampTime |FractionOf4| Phase | “oltage | Duration |
1 1/A/2005 10:27:12 A 0.46495721 1 5.2 0.09000000
1 1/41/2008 10:27:12 AM 0.46495721 2 9.2 0.01
1 11/2003 10:27:12 Ah 0.46495721 3 82 0.02
1 1/31/2008 9:57:35 P 0.125015881 3 55 0.329
1 1/31/2008 9:57:35 P 0.13500459 1 85 0.34500001
1 1/31/2008 9:57:35 PM 0.13500459 2 88 0.29399999
1 1431/2003 2:57:358 Ph 0.13500452 3 55 0.329
1 2A8/2008 2:32:10 AWM 0.08760354 1 2210000 0.023
1 2A8/2008 2:32:10 AWM 0.0876034 2 2210000 0.05000000
1 2A8/2008 2:32:10 AM 0.097565 1 2210000 0.029
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StarmpTime

47272008 1:35:44 PM
4272008 1:42:50 PM
SA272008 3:.02:16 PM
5A32008 B:43:16 PM
1102005 5:45:54 AM
11172008 5:06:30 AM
11162008 5:54:18 PM
12202008 1:51:32 FPM

2032005 1:20:11 PM

20972008 5:03:12 AM

| FractionOfASecond | DataType | Multiples | Samples
0 32.95953101| Long hinary data
0/ L 32.9953101| Long binary data
0L 32.99583101| Long binary data
0 32.95953101| Long hinary data
02 32.95953101| Long hinary data
0Lz 32.9953101| Long binary data
0Lz 32.99583101| Long binary data
oz 32.95953101| Long hinary data
02 32.95953101| Long hinary data
0Lz 32.99583101| Long binary data

Ml 51 Aedndoyazlaauluniste WaveformTable
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4.7 14y Date & Time Selection
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Ll
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1# 17172008 10:27:12 AM,
7@ 17172005 10:27:12 AM,
3¢ 1172008 10:27:12 AM,
4# 1172008 10:27:17 AM,
G# 17172008 10:27:13 AM,
B# 17172008 10:27:14 AM,
T# 143172008 9:57:37 PM,
B# 1/31/2008 9:57:37 PM,
¢ 21072005 §:41:26 AM,

104 241872008 2:32:09 Abd,
114 201872008 2:32:09 A,
12# 272472008 3:59:57 B,
13# 272472008 3:59:57 B,

1413

0.376006407499313
0.354973159817543
0.915444216251373
0.450574393040771
0.970463216304774
0.530528604954283
0.785142183303533
0.795105993747711
0.046406600E243225
0.958746258020401
0.997 442185878754
054365158081 0547
0.5536592006E8335
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Mo |Meter Narme | Stamp Time |Fraction of A SeconlehaseNo\Taqe(%ﬂDuration(5]|
1 1112008 102712 AM 0.46 1 920 008
2 |BGPO3 1/31/2008 95738 PM 013 3 3500 033
3 |BGPO3 2/18/2008 2:32:10 AM 0.09 1 2210 003
4 |BGPO3 2/24/2008 35957 PM 0.82 1 3410 02
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I RMS Voltage Variations Analysis Panel

=lolx|

Event  SagDensity Table | Cumulative Sag Tablel CBEMA Eurvel ITI Eurvel SEMI F-47 Euwel 20 Densltyl 30 Sag Eharll 30 Sag Density Eharlilﬂ
SAG DENSITY TABLE

<lc |1two2c 2to3dc dtodc 405 Stol0c |10ctol/d4s|1/dtol/2s|1/2t0ls(1to2s 2t05ﬂ

< 0.025(0.02-0.045|0.04-0.06=|0.06-0.06s | 0.08-0.705{0.10-0.205 |0.20-0.255 5-0.50s [0.50-1.0s [1.0-2.052.0-5:
85-903z |0 0 1] 1] 1] 0 1] 1 1] 1] 1]
80-85% |0 0 i] 1] 1] 0 1] 1] 1] 1]
75-80% |0 0 0 1] 1] 0 1] 0 1] 1] 1]
?0-75% |0 0 i] 1] 1] 0 1] 0 1] 1] 1]
BE-70% |0 0 0 0 0 0 0 0 0 0 0
B0-66% |0 0 0 0 0 0 0 0 0 0 0
55 -60% |0 0 0 0 0 0 0 0 0 0 0
50-56% |0 0 1] 1] 1] 0 1] 0 1] 1] 1]
45-50% |0 0 0 0 0 0 0 0 0 0 0
40-45% |0 0 0 1] 1] 0 1] 0 1] 1] 1]
35-40% |0 0 1] 1] 1] 0 0 1] 1] 1]
30-35%|0 0 1] 1] 1] 0 ¢ 0 1] 1] 1]
25-30% |0 0 0 1] 1] 0 0 1] 1] 1]
20-25% |0 1 i] 1] 1] 0 1] 0 1] 1] 1] =
ET o

o ol = = = U
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| 13| 12141542008 8:40:00 A 49,985  50.055 49.94| 283.7477 305.4701  256.5948 2769595 299.1344
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| 1 |  StampTime FractionOfAZecond Phase “oltage Duration
| 2 | 11/16/2008 5:54:18 P 0 4| 378.9406952 0.02
| 3 | 2/1/22/2008 1:51:32 P 0 4| 5709577637 0.02
| 4 | 3232008 1:20:11 PM ] 3| 18.45367332  0.129999995
| 5 | 42/9/2008 6:03:12 A 0 1) 73.4238831 0.189393953
| B | 52/19/2008 2:37:08 P 0 3| B3.48393519 0.049999997
| 7 | B3/M4/2008 5:03:25 P 0 3] 30.21097512 0.079999998
| B | 7 3/4/2008 5:03:52 P 0 3| 30.03809317  0.079999998
| 9 | B3/7/2008 10:46:20 Ah 0 1| 8633056134 0.039993999
| 10| 9/3/7/2008 10:47:43 A 0 1] 86.43244213  0.049999997
| 11| 10/ 3/31/2008 11:23:47 Ah 0 3| 88.21085648 0.039999999
| 12 |11 4/24/2008 6:42:08 PM ] 2| B7.89203704 0.049990997
| 13 | 12 4/27/2008 1:35:44 P 0 3| G1.7B408565 0.069393933
| 14 |13 4/27 /2008 1:42:50 P 0 2| B9.53159144 0.049999997
| 15 | 14 5/12/2008 3:02:16 P 0 2| B2.85621181 0.059999999
| 16 | 15/6/13/2008 6:43:16 Ph 0 3| 823791956 0.079999998
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Mame | Size
=10 _Data_archive LoA_O5_03_04_15_21.mdf 123,648 KB
=1 IOM_Data_archive_LCA_05_03_04_15_21 _log.Idf 1,536 KB
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. - PQSecureSQL PEA ASSESSMENT ﬂmﬂm’ﬁ'au
a1l 1YL
PQSecure LCA U LCA 1 (%)

1 StartTime 01/03/2551 01/03/2551  01/03/2551 -

2 EndTime 31/03/2551 31/03/2551  31/03/2551 -

3 Norm. V 66,400 V 66,400 V 66,400 V -

4 Norm. F 50 (330 50 (330 50 1330 -

5 Interval 10 U9 10 U9 10 WA -

6 F(100%) Min ~ 49.69 1350 49.691350F  49.70 1350 -

7 F(100%) Max  50.171330F  50.1713350%  50.18 1350 -

8 UB(95%) 0.16% 0.16% 11.75% 7243.75%
9 UB(100%) 0.39% 0.39% 15.77% 3943.59%
10 UL(95%)Min 6457749V 6457749V  67701.37V 4.84%
11 UI(95%)Max 6827350 V 6827350V 79945.67 V 17.10%
12 UL(100%)Min 6170684 V 61706.84 V. 62079.15V 0.60%
13 UI(100%) Max  69098.46 V 6909846V 81082.71V 17.34%
14 U2095%)Min  64940.67 V 64940.67V  64687.08 V 0.39%
15 U2(95%)Max 6843850 V 6843850V 68383.48 V 0.08%
16 U2(100%) Min  62234.81V 6223481V 6220631V 0.05%
17 U2(100%) Max  69263.45 V 6926345V  69247.93V 0.02%
18  U3(95%)Min  64973.67V 64973.67V  64609.81 V 0.56%
19 U3(95%)Max  68339.50 V 68339.50 V  68190.80 V 0.22%
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M31391 20 (919)

. - PQSecureSQL PEA ASSESSMENT ﬂamzﬂﬁau
a1ay Jgasoya
PQSecure LCA U LCA I (%)

20 U3(100%) Min 62399.8 V 62399.8 V 62200.92 V 0.32%
21 U3(100%) Max 69164.46 V 69164.46 V 69043.38 V 0.18%
22 PLT1(95%) 0.5 0.5 0.67 34.00%
23 PLT1(100%) 0.7 0.7 3.86 451.43%
24 PLT2(95%) 0.48 0.48 0.49 2.08%
25 PLT2(100%) 0.67 0.67 1.48 120.90%
26 PLT3(95%) 0.45 0.46 0.45 2.22%
27 PLT3(100%) 0.68 0.68 8.92 1211.76%
28 THDU1(95%) 2.08% 2.08% 5.73% 175.48%
29 THDU1(100%) 2.34% 2.34% 5.94% 153.85%
30 THDU2(95%) 1.34% 1.34% 1.38% 3.73%
31 THDU2(100%) 1.55% 1.55% 1.59% 2.58%
32 THDU3(95%) 1.96% 1.96% 1.98% 1.02%
33 THDU3(100%) 2.16% 2.16% 2.18% 0.93%
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M3o3a ION7650 ttaz PQSecure 191g Microsoft SQL Server

B Microsoft SOL Server
Microsoft SQL Server - Switch

2

8
% Import and Export Data
B profiler

@, Query Analyzer

8

k @ Books Online
~ Client Metwork Utility
[%] Configure SQL XML Support in IIS

. Server Metwork Utility
ﬁ) Service Manager

Enterprise Manager

Y A s
MWEUINA 1 (e Microsoft SQL Server 1aen Enterprise Manager

':m SQL Server Enterprise Manager - [Console RootMicrosoft S - | I:Ilﬂ
[%] File Acton Wew Tools Window Help _|E’|£|
¢ | AME XD B | RE|x| NG EES

D Console Root
E|-- Microsoft SQL Servers

El--ﬁ 5QL Server Group
Ela} {local) (Windows NT)

ER=
master
model
msdh
Morthwind
pubs
H- 4 tempdb
D Data Transformation Services

D Management
D Replication

D Security

D Support Services
D Meta Data Services

Databases 6 Items

master model

msdh Morthwind

pubs

tempdhb

~ A A A ¥ ' A )
MAUNUINN 2 1N Database INDLAANTIYTDITUVDY D (ﬂ@ulWMﬂ’]umﬂHﬁ)
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'Hi SQL Server Enterprise Manager - [Console Root)Microsoft SQL O] =|

[% File Ectiun View Tools Window Help _||5’|i|

¢ > | Efm AEN NI

I:l Conzole oot Databases & Items

=% Microsoft SQL Servers
Elﬁ S0L Server Group

=k a} (local) (Windows NT)
E| a master model

Mew Database.. |

All Tasks Backup Database...

:

I

E i Restore Database. ..
: =0

P » Attach Database...
E Mew Window from Here —
Import Data. ..
73D Refresh Export Data...
-CI M ExportList... =

727 R Hel Copy Database Wizard. ..
-0 St I

I =-{_7] Support Services

-

Meta Data Services

. A F) a, a
MWEUINA 3 1Ng U0y TnaidonITHNAA (Attach Database)

Attach Database - (local) x|

MOF file of database to attach:
ID:"-.D;’-‘«T;’-‘«BAS EWOM_Data_Archive_BGP_08 03 04 13 34n

Original File Nameis) |Cument Fileis) Location | ]
ION_Data_Archive_BGP_08... DADATABASEMON_Data_archive_BGP_08
ION_Data_Archive_BGP_08... DADATABASEMON_Data_Archive_BGP_08

- >
1 | 3

AMtach as: IBGF‘

Specify database owner: I PSecure_admin j

ok | cCancel | Hep |

A

MNHYWINT 4 1Heng udoyariia ION_Data 1azAelo 111 “BGP”



Attach Database - (local)

MDOF file of database to attach:
ID:"—-.D;’-‘-.T;’-‘-.E;’-‘-.S E\PQSecure mdf

Criginal File Mame(s)

|Cument File(s) Location
PQSecure mdf

DADATABASE\PQSecure mdf
DADATABASE\PQSecure_log. LDF

"
4 | %

Attach as: IF‘G Secure

PQSecure_log.LDF

Specify database owner:

I PQSecure_admin j

ok | Cancel | hep |

F

MWHUINA 5 1eNg UToYATTIA PQSecure.mdf 1azA¥0 I11i11 “PQSecure”

SQL Server Enterprise Manager

x|

- | ) Attaching database has completed successfully.

d‘ A A 9 o <
MNHUINN 6 HAAINALNDINNUVDY AT T
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Window Help

[% File Action View Tools

=10 x|
=181

e
B

NEr B ;GG

&= | HmEX2ER| 2@

I:l Conzole oot
=% Microsoft SQL Servers

El--ﬁ SOL Server Group

Ela} {ocal) (Windows NT)

&kl BGP

-2 Data Transformation Servic
-2 Management

-2 Replication -
« _ | LIJ

msdh

pubs

Morthwind PQSecure

tempdb

MHWINT 7 udaes1eFegudeyarnaunng uloya BGP 11az PQSecure
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POWER QUALITY REPORT

Site Name : Examplel
Production : Electronics & Control Part
Location : ION7650
Between Date : 12/31/2007 to 3/4/2008

= N
-
b
T~ lr
-
L

Electrical Engineering Department
Facultv of Engineering

KASETSART UNIVERSITY

A v
MNNUINN 8 Tiu'lﬂﬂﬁ'lﬂ\j']u
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HKASETSART UNIVERSITY

% sl
.::;51:-'- Ezampla

i
'

(o8]

ANALYSIS ACCRODING TO EN50160 STANDARD

Compatry:
Production :
Meter Type:
L ocation:

Type of Connection :

Analysis
Nominal V oltage

Nominal Frequency:

Start Diate :
EndDate :

SUMMAERY -
Eesulis

Power Frequency:
Voltage Vanations :
Flicker Serventy:
Harmorics Voltage:
Unbal anece :

Examplel

Electromics & Confrol Part
IONTA30

Incoming

3 Pha=e 4 Wire

EGPO3

115000 [V]

50 [Hz

12312007

342008

PASEED
PASSED
PASSED

PASSED
PASSED

= oA
MANUINN 9 ﬁwqmaqﬂuwum 1
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S KASETSART UNIVERSITY Pam 3
wnt  Ezamplai =
Power frequency

The nominal fFraquency of the supply woltaze shall be 30 Hz. Under nommal opemting
condibions the mean valse of the fundamental Fequenc v measved over 10z shallbe

in the rangz of 30H= +/- 1% dunne 89 3% ofa vear and 30 Hz +4%/ 6% during 1007
of the time.

Messured and caleculated vahoes

MNormiMpy | FaleMing ValueMay) | NarmMo: | Resulr
FoD 5% 485 5006 5018 505 BASSED
F{100%) 470 50106 5018 5210 BASSED

Mazzrad walues are within limit during 100.0% of tme.

Voltage Unbalance

Undar nommal operatine cond ibons, during sach penod of one wesle, 53% of the
10 mimst= mean rme values of the nesathve phase sequence componant of the
sepply vollage shall be within the ranse of ( to 2% of the positive phase sequence
componsnt. In some areas with parthy single phaz2 or two phase comectad

customersinstallations, vnbalances wp to about 3% at three-phase supply temminal occwr.

Meszured and caleulated valoes

Ve (Mo | Mo (M Result
TBD %) 046 20% PASEED
UB{100°%) 108 - -

Wesswad vahes ara within mit during 100 0% of tme.

= oA
MNNUINN 10 'i"lENTL!ﬁiq‘]JLLNLWI 2



149

AL KASETSART UNIVERSITY Dam 4
g™ Exzampisd

Voltage v ariation analysis
Under nommal opemting cond ihons excludine sitvations ansing from Gults or woltase
intermepbons, during sach period of ons weele 3% of the 10 mimrt=s mean rme valees
of the svpply voltaze shall be within the range of Un +/- 10%. Al 10 mimstes mean rme
wvalues shall be within the mnge Un+10% / -13%

Mesa=ured and caleulated values

Tl: MormMby | FaleeMin ValueMm) | Norm M) Reeuir
Tl AwgD5%) 5643764 §2102.32 §R102 32 T3036.95 BASSED
Tlawg 10088 [ 5643764 §R458.50 §o458 50 T30536.95 BAEBSED
Wesswad vahes ara within imis during 100 0% of tme.

U MormMby | FaledMin VausiMa) | NamiMax) Resule
Tlavg0i% 5643764 6221045 §821045 T3036.95 BAESED
Ui 100y | 5643784 Se200BR HI0DEE T3036.95 BAESED

hezzrad walues ara within limie during 100.0% of tme.

U3 MormiMpy | FaledMing FalueMay) | NormMo: | Result
T3 Awg05%) 5643764 6TOL5.18 Gro25.18 T3036.95 BASSED
TiAwg10:0Fa) | 5643764 H0110.58 ®11958 T3036.95 BASSED

Mezzrad walues are within it during 100.0% of tme.

= oA
MANUINN 11 'i"IENWuﬁiq‘]JLLNLWI 3
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ey KASETSART UNIVERSITY B
AN Ezampled

gt
Ln

F licker Severity analysis
Undar nommal opemating cond ihons, in any period of ons week the long term fheler
severity cavsed by wolare fuetvation shovl be PLT <= 1 for 93% of the tme.

Messured and caleulated vahoes

FLTL: Falue Mo Regulr
BLTID ) 017 10 PASEED
BLT100%%) 1086 10 -
Mazzrad walues ara within limit during 100.0% of tme.
FLTI: Falue MNowwn e | Resudt
BLTID ) 016 10 PASEED
BLT{100%4) 700 10 -
hessred vales ara within imit during 100 0% of tme.
PLT3: Falus Nowm M) Resulr
BLTIE ) 013 10 PASEED
BLT100%4) 6.21 10 -

hlesswred values ara within it during 100 0% of tme.

= oA
MANUINN 12 'i"IENWuﬁiq‘]JLLNLWI 4
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?,,;!-:i, KASETSART UNIVERSITY Doz §
% IOMTES0 Report =

Harmonics analysis
Under normal operafing condiions, during each period of cne week, 253%0 of the 10 munute
mezn rms values of each mdradual harmeonie voltaze shall be less than or equal to the valus
erven in the table. Resonances may cauze higher voliages for an individual harmomnie.
Meoreover, the THD of the supply voltage (mcluding all harmenics up to the order 407
shall be lezs than or egual to 3%

Harmomic No limit im & Unominal
10% §: 0.5 %% 10: 0.3 % 14:0.3 % 18: 0.3 % 2E03%
3 50% 7:50% 15:03% 1815 % 21-15%
£ 10% B:0.5% 16: 0.3 % 0:035% 2:-05%
5. 6.0 % o 15% 17:2.0% 21:03% 25 13%
Meazured and caleulated values
1 Faiue Normydec) Result
THD{B5%e) 5.73 B.0% PASEED
THD{10H3) 5.94 - -

Wlezsurad vaboes ars within lmits during 100.0% of tme.

2: Faiue Ny ddere) Result
THD(B5 %5} 1.38 B.0% PASEED
THD{10HA3) 158 - -

Mlezsur=d vaboes ars within lmits during 100.0% of dme.

3 Faive Norm ) Eesulr
THD{G ) 1.3 B.0% PASEED
THD{104%3) 218 - -

Mzzmured values ars within Limits during 100.0% of tme.

Individual failing harmonics
1 : 3
No failing Harmoaics Ho failing Harmpaics No failing Harmpmics

a oA
MNHUINN 13 iwqma;ﬂuwum 5
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