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CHUTIMA KEATSEWEE : POWER QUALITY DATA ANALYSIS AND
PRESENTATION. ADVISOR : CHAIYA CHAMCHOY, 275 pp.

This thesis focuses the analysis and presentation of power quality data for 115 kV and
22 kV systems. This proposed power quality data analysis is based on continuous measurement,
consisting of long duration variations, voltage unbalance, wave form distortion, voltage
fluctuations, and power frequency variations. All the analysis is based on EN 50160,
IEC 61000-2-12, IEEE 519, IEEE 1159, and Engineering Recommendation G5/4 standards.

The power quality data analysis and presentation is divided into three parts. The first part
concerns INPUT part, which can be done with maximum three measurements for the 115 kV
power system, and four measuremenis for the 22 kV system. In addition this part can select data
types, i.e. single data and comparative data, and select measurement period, consisting yearly,
quarterly, monthly, weekly, and daily or the exact date. The second part is ANALYSIS AND
PRESENTATION. Raw data will be retrieved from the SQL database and analyzed statistically,
and then compared with the defined standards. The results will be presented as Trend chart,
Histogram, Cumulative Line, Shading and ete. The final part is REPORT. The developed
program will save all pictures as bitmap file (*.bmp) in order to use those results for any further
analysis. This developed program can manage database effectively to minimize calculation time

and human resource utilization via SQL database and Delphi 7.
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1. IEC : International Electrotechnical Commission
] I
® IEC 61000 Series of Standards t11i900Mif1 [4-7]
- Electromagnetic Compatibility ( EMC )
- Contains 6 parts (General, Environment, Limits, Testing and measurement
techniques, Installation and mitigation guidelines and Generic standards)
2. EN : European Standard
® EN 50160 - 1999 : Voltage Characteristics of Electricity Supplied by Public
Distribution Systems [8]
l¥dmsy Lv Systems ( 1 kV.) Uag MV Systems (> 1kV.-35kV.)
3. IEEE : Institute of Electrical and Electronics Engineers
® [EEE 1159 - 1995 : IEEE Recommended Practiced on ~ Monitoring Electric
Power Quality. [9]
® [EEE 519 - 1992 : IEEE Recommended Practiced and Requirements for

Harmonic Control in Electrical Power Systems. [10]



4. Engineering Recommendation G5/4 — 2001 : Planning Levels for Harmonic Voltage
Distortion and The Connection of Non — Linear Equipment to Transmission Systems and

Distribution Networks in The United Kingdom. [11]
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EC @3 wunisingmsalutiman Wil (Electromagnetic  Phenomena)

3 ' o 2 = v
panitlu 6 Nqu [4] Aeswazdoalun13199 2.1 Uszneudie

A1519% 2.1 Principal phenomena causing electromagnetic disturbances as classified by the I[EC

1. Conducted low — frequency phenomena

Harmonics , Interharmonics

Signal systems ( power line carrier )

Voltage fluctuations

Voltage dips and interruptions

Voltage imbalance

Power — frequency variations

Induced low — frequency voltages

Conducted low — frequency phenomena

DC in AC networks

2. Radiated low — frequency phenomena

Magnetic fields

Electric fields

3. Conducted high — frequency phenomena

Induced continuous wave voltages or currents

Unidirectional transients

Oscillatory transients

Magnetic fields

Electric fields

4. Radiated high — frequency phenomena Electromagnetic fields
Continuous waves
Transients

5. Electrostatic discharge phenomena -

6. Nuclear electromagnetic phenomena -

=< a a o’dy 9 A 1 3 &
miﬂﬂyﬂummuwuﬁumumwwmim Conducted Phenomena iN14U By

Usingmssinfeadeslasaseiuguainliiwesszuudmiie i e 2.1

9 1
11A591U IEEE 1159 18117d21989 Conducted Phenomena 1vena I daiiu danaasluaizian

o 4 kY I 1 9
2.2 Tagdwun131nn138N19A1U Conducted Phenomena 0oniilu 7 ngu [9] Ysznaualg

= 4 .
1. NIUBIUA ( Transients )

v Y
2. msuilsnlaen1us19a718%u ( Short duration variations )

3. msudsilasulug9a1uIu ( Long duration variations )

4, l,l,‘idﬁuulﬂﬁilﬂa ( Voltage unbalance )

) Y
A a E P
5. gﬂﬂauwmﬁﬂu ( Waveform distortions )

6. MINTLNDNVDIUTIAL ( Voltage fluctuations )

7. msulsiasun1vesn U ( Power frequency variations )
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A1519% 2.2 ﬂ15§]1l!uﬂﬂi1ﬂ§]ﬂﬁmﬂ1\‘1$ﬁu Conducted Phenomena

Categories Typiccgrlltsé%ictral Typical duration Tyggg;xgggge
1 Transients
1.1 Impulsive
1.1.1 Nanosecond 5 ns rise <50 ns
1.1.2 Microsecond 1 Us rise 50 ns— 1 ms
1.1.3 Millisecond 0.1 ms rise > 1 ms
1.2 Oscillatory
1.2.1 Low frequency <5kHz 0.3 —-50ms 0—4pu
1.2.2 Medium frequency 5-500 kHz 20 Us 0-8pu
1.2.3 High frequency 0.5-5 MHz 5 Us 0—-4pu
2 Short duration variations
2.1 Instantaneous
2.1.1 Sag 0.5 —30 cycles 0.1-0.9 pu
2.1.2 Swell 0.5 — 30 cycles 1.1-1.8pu
2.2 Momentary
2.2.1 Interruption 0.5 cycles—3 s <0.1pu
2.2.2 Sag 30 cycles—3's 0.1-0.9 pu
2.2.3 Swell 30 cycles—3s 1.1-14pu
2.3 Temporary
2.3.1 Interruption 3s—1min <0.1pu
2.3.2 Sag 3s—1min 0.1-0.9 pu
2.3.3 Swell 3s—1min I.1-12pu
3. Long duration variations
3.1 Interruption, sustained > 1 min 0.0 pu
3.2 Undervoltages > 1 min 0.8—-0.9 pu
3.3 Overvoltages > 1 min —-12pu
4. Voltage imbalance Steady state 05-2%
5. Waveform distortion
5.1 DC offset Steady state 0-0.1%
5.2 Harmonics 0—100th H Steady state 0-20%
5.3 Interharmonics 0—-6kHz Steady state 0-2%
5.4 Notching Steady state
5.5 Noise Broad - band Steady state 0-1%
6. Voltage fluctuations <25Hz Intermittent 0.1-7%
7. Power frequency variations <10s




4 Y 0’.1’ 1 dy ) [ 1 [ 9
Usingmsaineaugunin liihng 7 nquilawnsoshwndangusaunuld
I
Wy 2 1520m Ao
o {a 2 & o o J ' s
1. dsngmssimedwquamldihimetwiuass q Teedwuniuudazimgnisol
Y = 4 A ' qg;l .
(Event) Usznouale nimudoua wazmsudsiasulusiaiardu (Voltage Dips,
Voltage Swells 118 Interruptions )
o H 2 -4 (] 1 4
2. Usingmssimeduguainliihninaduegiedeniios  (Continuous  Phenomena)
9 A [] [ (] A a dy
Usgnoudie msmlsulaeulurrwna, ussduliauga, suaauraiion, ms
A ” - . 4
nyzINENUeILTIAY wagmMsulsulasunivesnnun
) [ ~ < o @ o 9
AnSuaI91aN 2.2 umsiuunilszmnuagaadnyuziliingnisainieniy
L ¥ [l [ 4 { &Y
aaun il sglideyamemununin lihlszanninatiuedaeoniios M4 Temninu
1 1 [ 1 ] 1 % 1 4 a 1 [ YY)
DUILNTHAY AIDEIUTU A1 RMS UOILSIAULAZNIZUE, A1815NOUNLABLOUAY (Individual
v
[ 1 a 4 a
harmonic) UDULTIAULUASN TS, AANUAANIUFITUDUNT IV (Total harmonic distortion :
THD) ¥0dussauaznigid, u5iauliauaa (Voltage unbalance) t1azdoyavoeniansuas

v A I

o _ I~ 5 v
A1a93ueniin (Real and Reactive power) 1HuAu [12] Fedoyaniaaunanin i nsznnn

9

a K 1 i A dy Y & 9 A o a a a’dy u’j 9

INAVUBDYINADIUDIU %zgfﬂmﬂum@uﬁa‘n%mtﬁu@iuﬁﬂﬂmwu‘ﬁu HAZTINMUDYAVDI NI
A 1Y A 1 2 A o Y g A

nyzIeNYBILsIAY tazmsulsulasumuesnnud lu@ﬁﬁ]TﬂﬁTﬂJTSﬂuTNTGlGU!ﬂULLu'JTI'NLWf’J

a 4 9
nszviszuula

9 v
Joyaiuguiiaentsezaninmvesszuy i 1dun nszua (Current, 1)

EY)

£ g adg v o v =2 A o A
“]NL‘]JUﬂ'ﬁllﬁﬁsllﬂx‘lﬂlﬁﬂﬁﬁﬂuslu@]'JUW\lwﬂT, 1339U (Voltage, V) HNIYDI UIINTOANNAUN

v Y
Wuaung1¥inig lnavesdianaseuludasia il luditisgsiuanelugilar RMS aanse

o 1 Y o ~ % o w I
Amm v uaz I [2,13] 1dasaumsi 2.1 uagailsgneusiag (Power Factor, PF) 1iu

[ 1 1 [ 4' Y d' 4 A Y
ﬂ15’;@1ﬂmmﬂss]stmmWﬁmmLmﬂuuazﬂizumnu,mmmﬂgﬂﬂau”lmu NIDUTAINIY
J J @ S W < v oa.z’ qs: 1 g A
Haa Ny asznINusauLaz nszua luilsnsuves In lanidaiunsamdivazilufinves

o

fMaa 11959 (Real 30 Active Power, P)uazdlsznovudiaedalyianinidssuenil
(Reactive Power, Q) it uszuy fuas g4 Ivih FasdSueniiuanfsveudoves
g s Tihmse 8 i e didanss Towd uazdniide iihmaae sdnn
s lumeonvesinudadeuss Iaidumas lufhuFadou(Complex Power, S) Adauns

2.2 [14]

2.1




10
S=VI*=P+jQ= VeysXlays €00 + VigysXlgys SINO - 2.2)

aaunmvestias Iiihaulvarztsvenludnyazues “anuazeln
A . o o =
(Clean)” %50 “anuanidsn (Dirty)” ANuare1aveeiad i (Clean Power) na1de
o w { [ < J 4 4 { ] a Y o
Aae Idhatiussqunagnszuailugal land (Sinusoidal) 7'lufianwAaiion nazlinmsiiau
Aa Y 1 o w . a
awvnauazanudngnoenuuy 13 dauanvanidsnvesiias Ivdh (Dirty Power) vz0T110
=R o w d' Lﬂ' % = a dy A A )
famaaliihngladuveus sunaznszualinnuAaiisunselinstinuesnuonvowa
o A A Y @ a = s Y Yo
YOIUUTIAY, NTZUE H3ANNDRRenuUY Y gmisalnesIsunAuaziuypdaseldny
I T 3 A 4. o [
szun lihezidlunrassudenSodlumgmsalisuduiiiiuanigilid Clean Power nateriu

Dirty Power [3]
A d A N v A
2.2 fisnlsingmsamsmuaamnliihinadved oo

a 4 9 = dgl [l 1 A o
'Hfﬂllﬂlf)\‘lﬂiWﬂ{]fﬂﬁﬂﬁ/ﬂ\iﬂTHﬂil!fl1Whl“l/‘h§111/llﬂﬂ"llu'ﬂﬂWQﬁ@LU@Qﬂ%HHﬁH@

aunasgunenan i v [4-11, 13, 15-16] 1 asae

[y I (%

2.2.1 ussaulianqga (Voltage Unbalance) Ao Usngmssinussguaosszuuaiall

1 4 4

vualunaazmla liwiimu 0.5 - 2%) neyuabesuullnn 120 o wIemMaTUNT
d090619N3 DN 1hna1nAL liauaavuiaves lvaauaaziid viee1vdouussau la
9 td' 1 dl [ 3 = (% 1 d' (%] 1 A
augalagleaieunugagannaunasue s IAUNIa N AN UA AR A8AINE1I 130
Hewandlsgnsvuauings lugivesdasidiuvesaiuilsznouaiduay v, , vV, (Negative

T o w 4 1 1 o w

Sequence) w?amuﬂizﬂaumﬂug{uﬂ V, (Zero Sequence) aodulsznaudauLIn V., V,
(Positive Sequence) MIMUUANUANHUZVOITIAU IUANAA AMNTIINVOWIATIIV AAA

Tugnsni 2.3 ussduliauqaiinailignsal iu vomes nifeuaslvih To1gmsldan

9 A k) A A d?' Y] 1 9 [ (] ~
UDYAI LIUBDINAITUIDUNNAYU @1a@mwagauimuvluﬁuﬂameﬁlugﬂ‘w 2.2

{ Y o @ @ ]
G]’]i’l\?ﬁ 2.3 "UE]ﬂ'Wiuﬂﬂmaﬂﬂm3ﬂl@ﬂllﬁﬂﬂu1ﬂﬁﬂ@lﬁ

HIATITU
- EN 50160 - 1999 IEC 61000-2-12 : 2003 IEEE 1159 : 1995
dunls
4 Voltage Imbalance
S3) Voltage Unbalance Voltage Unbalance
( or Unbalance )
Hewnly N/P Sequence Ratio N/P Sequence Ratio N/P Sequence Ratio
VUIR (% ) <2 <2 <2




11

useau liaugamuiioues EN uaz IEC wldain aums 2.3

V
Voltage Unbalance = V—Nx100 % (2.3)
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2.5 uagann 2.6 (Jogiiuminaveia 2 nguianINu)

A1519N 2.5 Values of individual harmonic voltages at the supply-terminals for orders up to

25 given in percent of U, : Nominal voltage of the system. (U, < 1000V)

Odd harmonic Even harmonic
Non- Multiples of 3 Multiples of 3
Order , h Relative voltage
Order, h Relative voltage Order,h | Relative voltage

6 % B 5% . 2%
7 5% 9 1.5% 4 1%
11 3.5% I'S 0.5 % 6...24 0.5%
13 3% 21 0.5%
17 2%
19 1.5%
23 1.5%
25 1.5%

Note : No values are given for harmonics of order higher than 25 , as they are usually small, but largely

unpredictable due to resonance effects.

A1519% 2.6 Values of individual harmonic voltages at the supply-terminals for orders up to 25

given in percent of U, : Declares supply voltage. (1kV < U, < 35kV )

Odd harmonic Even harmonic
Non - Multiples of 3 Multiples of 3 Order . Relative voltage
Order ,h | Relative voltage Order ,h | Relative voltage
5 6% 3 5% 2 2%
7 5% 9 1.5% 4 1%
11 3.5% 15 0.5% 6...24 0.5%
13 3% 21 0.5%
17 2%
19 1.5%
23 1.5%
25 1.5%
’ Depending on the network design the value for the third harmonic order can be substantially lower.

Note : No values are given for harmonics of order higher than 25, as they are usually small, but largely

unpredictable due to resonance effects.
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A15190N 2.7 Compatibility levels for individual harmonic voltages in medium voltage networks.

Odd Harmonics Odd Harmonics )
Even Harmonics
Non - Multiples of 3 Multiples of 3
Harmonic Harmonic Harmonic
Order , h Order , h Order , h
voltage (% ) voltage (% ) voltage (% )

5 6 B 5 2 2

7 5] 9 S 4 1

11 3.3 15 0.4 6 0.5

13 3 21 0.3 8 0.5
17<h<49 |2.27%(17/h)-0.27| 21<h<45 0.2 10<h<50 | 0.25%(10/h) +0.25

1 [ < '
NA391U IEEE 519 - 1992 Llﬂﬂlliﬂﬂufl@ﬂlﬂu 3 nauy
- USIAU 120 V 89 69 kV (380 General Distribution Systems MUUAA
o w 3 J A o W 1 =
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381U Dispersed Generation — ti6i& Cogeneration A8 Tagmruamdne THD < 1.5 %
09/' J Aa o o U =
iuae v, <1.0% TNFITUDUNDUAVRLASA
] Y <3| '
A3 1 ER G 5/4 -2001 HuasIaueanu 4 [IGEY
- U3IAU 400 V Mruamiine THD < 5.0 % wmsua v, szdimuam
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5190z 1uA15190 2.11

A15N 2.8 Planning levels for harmonic voltages in 400 V systems.

Odd Harmonics Odd Harmonics )
) 5 Even Harmonics
Non - multiples of 3 Multiples of 3
Harmonic voltage Harmonic voltage Harmonic voltage
Order , h Order , h Order , h
(%) (%) (%)
5 4.0 3 4.0 2 1.6
7 4.0 9 1.2 4 1.0
11 3.0 18 0.3 6 0.5
13 ] 21 0.2 8 0.4
17 1.6 >21 0.2 10 0.4
19 1.2 12 0.2
23 1.2 > 12 0.2
25 0.7
>25 0.2 +0.5X25/h
The total harmonic distortion ( THD ) level is 5 %.

AN 2.9 Planning levels for harmonic voltages in 6.6 kV , 11 kV and 20 kV systems.

Odd Harmonics Odd Harmonics )
Even Harmonics
Non - multiples of 3 Multiples of 3
Harmonic voltage Harmonic voltage Harmonic voltage
Order , h Order , h Order , h
(%) (%) (%)
5 3.0 5 3.0 2 1.5
7 3.0 9 1.2 4 1.0
11 2.0 15 0.3 6 0.5
13 2.0 21 0.2 8 0.4
17 1.6 >21 0.2 10 0.4
19 1.2 12 0.2
23 1.2 >12 0.2
25 0.7
>25 0.2+ 0.5X25/h
The total harmonic distortion ( THD ) level is 4 %.




A5 190 2.10 Planning levels for harmonic voltages in systems > 20 kV and < 145 kV

Odd Harmonics Odd Harmonics )
) ) Even Harmonics
Non - multiples of 3 Multiples of 3
Harmonic voltage Harmonic voltage Harmonic voltage
Order , h Order , h Order , h
(%) (%) (%)
5 2.0 3 2.0 2 1.0
7 2.0 9 1.0 4 0.8
11 1.5 15 0.3 6 0.5
13 1§ 21 0.2 8 0.4
17 1.0 >21 0.2 10 0.4
19 1.0 12 0.2
23 0.7 > 12 0.2
25 0.7
>25 0.2 +0.5X25/h

The total harmonic distortion ( THD ) level is 3 %.

TN 2.11 Planning levels for harmonic voltages in 275 kV and 400 kV systems.

17

Odd Harmonics Odd Harmonics )
Even Harmonics
Non - multiples of 3 Multiples of 3
Harmonic voltage Harmonic voltage Harmonic voltage
Order , h Order , h Order , h
(%) (%) (%)
5 2.0 3 1.3 2 1.0
7 1.5 9 0.5 4 0.8
11 1.0 15 0.3 6 0.5
13 1.0 21 0.2 8 0.4
17 0.5 >21 0.2 10 0.4
19 0.5 12 0.2
23 0.5 >12 0.2
25 0.5
>25 0.2+ 0.3X25/h
The total harmonic distortion ( THD ) level is 3 %.

sduputazgAsInaNuanaaiY
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nIzuaaIsNeNNIZgNiuANIA13Im1ug1Jve3A1 TDD ( Total Demand Distortion ) Hazfil
o ' v W a A o 3 = =
TeAmAazouanTasAaNeunU I, ( Maximum Demand Load Current) Tuseu 1 1 Tasl
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= v A =3 A ' o w 4 a =< (R
51882108AALEAY 1UA15 19N 2.12 99913190 2.14 IﬂfJﬂﬁ]1ﬂﬂﬂ§$uﬁ’a1iuﬂuﬂi}$"uu6§ﬂﬂ

avesd 19 i lumenvesdasidiunszuadaivsaenszua Tnaagegalusoud 1. /1)

@15°19N 2.12  Current distortion limits for general distribution systems (120 V through 69 kV)

Maximum Harmonic Current Distortion in Percent of I,

Individual Harmonic Order ( Odd Harmonics )

I /1, <11 LI =7 1 A £ 15 23 W 2P <35 35<h TDD
<20 4.0 2.0 1.5 0.6 0.3 5.0
20 <50 7.0 8.3 a5 1.0 0.5 8.0
50 < 100 10.0 4.5 4.0 1.5 0.7 12.0
100 < 1000 12.0 e 5.0 2.0 1.0 15.0
> 1000 15.0 7.0 6.0 2.5 1.4 20.0

Even harmonics are limited to 25 % of the odd harmonic limits above.

Current distortions that result in a dc offset, e.g., half-wave converters, are not allowed.

T Al power generation equipment is limited to these values of current distortion, regardless of actual Iy, /1, .

where I, = maximum short-circuit current at PCC.

I, = maximum demand load current ( fundamental frequency component ) at PCC.

@159 2.13 Current distortion limits for general subtransmission systems ( 69 kV - 161 kV)

Maximum Harmonic Current Distortion in Percent of I,

Individual Harmonic Order ( Odd Harmonics )

I /1, <1 11<h<17 | 17<h<23 | 23<h<35 35<h TDD
<20 2.0 1.0 0.75 0.3 0.15 2.5
20 <50 3.5 1.75 1.25 0.5 0.25 4.0
50 < 100 5.0 2.25 2.0 0.75 0.35 6.0
100 < 1000 6.0 275 2.5 1.0 0.5 7.5
> 1000 7.5 3.5 3.0 1.25 0.7 10.0

Even harmonics are limited to 25 % of the odd harmonic limits above.

Current distortions that result in a dc offset, e.g., half-wave converters, are not allowed.

CAll power generation equipment is limited to these values of current distortion, regardless of actual Iy, /1;.

where I, = maximum short-circuit current at PCC.

I, = maximum demand load current ( fundamental frequency component ) at PCC.
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@15°19% 2.14 Current distortion limits for general transmission systems

(> 161 kV ), Dispersed generation and cogeneration.

Individual Harmonic Order ( Odd Harmonics )

L./1 <11 11<h<17 | 175h<23 | 23<h<35 35<h THD
<50 2.0 1.0 0.75 0.3 0.15 2.5
2 50 3.0 LS 1.15 0.45 0.22 3.75

Even harmonics are limited to 25 % of the odd harmonic limits above.

Current distortions that result in a dc offset, e.g., half-wave converters, are not allowed.

Al power generation equipment is limited to these values of current distortion, regardless of actual 1.,/ 1;.

where I, = maximum short-circuit current at PCC.

I, = maximum demand load current ( fundamental frequency component ) at PCC.
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@159 2.15 Maximum aggregate value of three phase convertor and ac regulator equipment,

which may be connected under stage 1.

Three Phase AC
Supply System Three Phase Convertors
Regulators
Voltage at The PCC
6 Pulse (kVA) 12 Pulse (kVA) 6 Pulse Thyristor
400 V 12 50 14




MTNN 2.16 Stage 1 Maximum permissible harmonic current emissions in amperes rms. for

aggregate loads and equipment rated > 16 A per phase

20

Harmonic | Emission | Harmonic | Emission | Harmonic | Emission Harmonic | Emission
Order:h | Current: I, | Order:h | Current:I, | Order:h | Current:I, | Order:h | Current:I,
2 28.9 14 9.1 26 1.1 38 0.8
3 48.1 15 1.4 27 0.5 39 0.4
4 9.0 16 1.8 28 1.0 40 0.7
5 28.9 17 13.6 29 3| 41 1.8
6 3.0 18 0.8 30 0.5 42 0.3
7 412 19 O8] 31 2.8 43 1.6
8 7.2 20 1.4 37) 0.9 44 0.7
9 9.6 21 0.7 33 0.4 45 0.3
10 5.8 22 189 34 0.8 46 0.6
11 39.4 23 78 35 % 47 1.4
12 1.2 24 0.6 36 0.4 48 0.3
13 27.8 25 4.0 37 28l 49 1.3

50 0.6

A15°19N 2.17 Maximum aggregate of convertor and regulator ratings.

Supply System Voltage at

Three Phase Convertors Ratings in kVA

Three Phase AC Regulators

Ratings in kVA
The PCC
6 Pulse 12 Pulse 6 Pulse Thyristor
6.6,11,20 and 22 kV 130 250% 150

| . . rd th th
characteristic harmonics, suchas 3,5 and 7 .

* This limit applies to 12 pulse devices, and to combinations of 6 pulse devices always operated as 12

pulse devices that employ careful control of the firing angles and the DC ripple so as to minimise non-
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=
M3 1N 2.18 Stage 2 Maximum permissible harmonic current emissions per customer in amperes, rms./ ph.

Harmonic PCC on 6.6,11 or PCCon 22 kV Harmonic PCC on 6.6,11 or PCCon 22 kV
Order 20 kV systems systems Order 20 kV systems systems

2 4.9 33 27 0.1 0.1
3 6.6 44 28 0.2 0.2
4 1.6 1.3 29 0.8 0.8
5 3.9 2.6 30 0.1 0.1
6 0.6 0.6 31 0.7 0.7
7 7.4 5.0 32 0.2 0.2
8 0.9 0.9 33 0.1 0.1
9 1.8 Ir's 34 0.2 02
10 1.4 1.4 35 0.6 0.6
11 6.3 4.7 36 0.1 0.1
12 0.2 0.2 B 0.5 0.5
13 53 4.0 38 0.2 0.2
14 0.5 0.5 39 0.1 0.1
15 0.3 0.3 40 0.2 0.2
16 0.4 0.4 41 0.4 0.4
17 33 %0 42 0.1 0.1
18 0.2 0.3 43 0.4 0.4
19 22 1.8 44 0.2 0.2
20 0.3 0.3 45 0.1 0.1
21 0.1 0.1 46 0.2 0.2
22 0.3 0.3 47 0.3 0.3
23 1.8 1.1 48 0.1 0.1
24 0.1 0.1 49 0.3 0.3
25 1.0 1.0 50 0.1 0.1
26 0.3 0.3

The 6.6, 11 or 20 kV column is relevant to final distribution systems ; the 22 kV column is relevant to

primary distribution systems.

With the exception of the third and fifth harmonic orders any two emission currents up to and including the
nineteenth order may exceed the limit values by 10% or 0.5 A, whichever is the greater. For harmonic orders
greater than the nineteenth any four emission currents may exceed the giver values by 10% or 0.1 A, whichever
is the greater.

These limits are based on the typical fault levels given in table 9 of ER G5/4 —2001.
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A1519% 2.19 Sub — harmonic and interharmonic emission limits
Sub — harmonic or interharmonic
<80 80 90 > 90 and < 500
frequency in Hz
Voltage distortion as % of the
0.2 0.2 0.5 0.5
fundamental

Note : Limits for particular interharmonic frequencies between 80 and 90 Hz may be interpolated linearly from

the limits given in table.
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31N 2.6 Ar0I1UTIRUNITUATAVNTOBVIN

to A-B. The width of the notches
s exaggerated and ringing is

omitted for clarity.

IEEE 519 - 1992 fMH1uaAA181nAv09508010 1UMeuUeInIuanvedseeu1n (Notch

Depth) tazuIANUN ( Notch Area ) aduaadluaisneil 2.20 wazgii 2.7

A15199 2.20 Low — voltage system classification and distortion limits

Special Application * General System Dedicated System+
Notch Depth 10 % 20 % 50 %
THD ( Voltage ) 3% 5% 10 %
Notch Area (A)" 16,400 22,800 36,500

Note : The value A for other than 480 V systems should be multiplied by V/480

* Special applications include hospitals and airports.

" A dedicated system is exclusively dedicated to the converter load.

" In volt-microseconds at rated voltage and current.
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% notch depth = div x 100

An=td =p sec - volts

3 1 2.7 Definition of Notch Depth and Notch Area

ER G 5/4— 2001 SMuaa181navedsesuin lUmeuyednIuanueessguin ( Notch

Depth ) 148% Notch Oscillation Depth @ataadlua1s19n 221 wazgiln 2.8

A1519% 2.21 %’af‘imuﬂﬂmﬁﬂymmm Voltage Notch

IR 19119

IA

Notch Depth (d) 15 % of nominal fundamental peak voltage

Notch Oscillation Depth < 10 % of nominal fundamental peak voltage

3 U 2.8 Explanatory diagram of Voltage Notching and Oscillation Depth.
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i EN 50160 - 1999 IEC 61000 Series IEEE 1159 —-1995
duly
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o idud (%) ok <3 NA
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AT EN 50160 IEC 61000-
318N LV MV MV (-2-12)
1. Long duration
variations
1.1 Supply voltage T+ 10% for 95% of |7 10% for 95% of week , *10%
variations week , 10 min rms. 10 min rms.
2. Voltage unbalance 2% for 95% of week , | 2% for 95 % of week , 10 2%

10 min rms. min rms.

3% in some locations 3% in some locations

3. Wavefrom

distortions
3.1 DC Components Under cons.
3.2 Harmonic voltage 6% 5" 6% 5" 6% 5"
5% 7" 5% 7" 5% 7"
3.5% 11" 35% 11" 3.5% 11"
3% 13" 3% 13" 3% 13"
THD < 8% THD < 8% THD < 8%
95% of week 95% of week
, 10 min rms. , 10 min rms.
3.3 Interharmonic Under cons. Under cons. Under cons.
3.4 Voltage notch = = -
3.5 Noise ( Mains 0.1 -0.5kHz: 9% 0.1 -0.5kHz: 9% 0.11 -3 kHz: 2-5%
signaling ) 1-10kHz: 5% 1-10kHz: 5% 3 —20 kHz : Under cons.
99% for a day , 99% for a day , 20-150 kHz : Under cons.
3/sec mean 3 sec mean
4. Voltage fluctuations 5% normal 4% normal 3%
10% infreq 6% infreq 8% infreq
P, <1 for 95% of week| P, <1 for 95% of week P, <1.0
P, <0.8
5. Frequency deviations| & 1% for 95% of week | T 1% for 95% of week +2% (X 1Hz)

-6% / +4% for 100% -6% / +4% for 100%
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Complex Fower Dlagr'am (MZ)

45,000 = PF=0.20
- FF =085
- PF=040
40,000 - PF=0.485
- PF=047
- FF =098
22 000 PF =099
]
= 24,000
i
16,000 -
5,000

LD

ﬂﬁ 3.7 MIUNTUDLUY Scatter dlagram Y94 Complex Power Diagram

[

wnglit 3.7 ifumsieauedoyaves srdelih AfimsuSeuioudoyady
6 1HDU LU $29 0 — 8,000 kKW 1A 8,000 — 16,000 kW Hdeyareannanie lill (unidu
HOURUIIANTII 8,000 — 16,000 kW) az 2153ii Inanzaa 16,000 — 24,000 kW uaziu1n
ﬁqﬂiuma 32,000 — 40,000 kW oz 6 1ieviian PE Aoudansd Av0g 13529 PF =

=
0.9 93 PF=0.95

Harmonic Order 5 - Phase A

Ya(Y)

|-;
[
[
L
w
-
=

“Fim)

15040

‘]Jﬁ 3.8 MIUUTUDLUY Scatter diagram "lJENﬂ'JNJﬁiJWHTJi ‘Vi’JNf’Jﬁll@‘L!ﬂ \'A 1 I
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{ I o Y] v o ! s a 9
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AUATEUE SUAUN 5 wla A & 9Ans293aseuy 22 kv Tuganar 30 Ju anglzainsa
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v v AA o o

1 4 a [ 4 a v W I [ ]
niwldnasuetinvenssduuazarsuetinuesnszuasuau lailusuduitioddy Tae'l
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a2 1du5lu aduinuaud 1
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A A <3 9y

iesnng udeyavinaligninisinudeyaoduaetiie191n3ans21939

9

b4
=KX o

3 [ dy tﬂ' = v @ d‘ Y 1 o
nariua 12 9aa5293a Tuiud 4 aondl i dafudwiennTsunsuiveTddhwaemsia
9 = o Y Ao aak o Y <
Wilasagannuning lasinaueveyanianunanuatglugduvumeadagaezilnmu
aisalseuieunsensulasuutlasvesnuansyaznisnaninliih dFanutazazan
dg’ = ) 9 1 v A ) [ 1% A
Ju swdamahmasgiunaugan i ldhwselumsaaduladmsumssvilganse

1 4
ud luilyrineguninIvihae I Tdsunsui Iddannvuuniilassadelsenoude 3 dou

v d' -
van 931N 4.1 a9l

L1l

41 a3 Uveya (Input)
A
4.2 AIUIATITHIAZUAAING ( Analysis & Output )
43 FIUNNWY ( Print)
End <

11 4.1 uwudsTnseadeldsunsumsinnzinasinaustoyananinlvih

4.1 @au3udoya (Input)

'Y

[l Y < 4 [
TuduSudeyaflumsuaastangly  (User) doamisgdeyaininiesia
° a4 A ) Y ! & o o Y A A o
Smaufmses ninamulathawazdesmsglugiuanla ssuiludeudonninumuniosia
! Sy 9 I o A =g ) S
nazgrandesgdeyaiilundniionsdoyaingudoya SQL  Database 1Nt wiluns

= ) 9 1 =] o a’j A 9 [ [ dy
Lﬁ’t)ﬂﬂ”lﬁl!%ﬁu@m@lﬂﬁiugﬂuﬂﬂ@NG] IﬂEJ?JLLW‘L!NQ%H@]@UiUﬂTﬁLﬁ@ﬂﬂJ@Hﬁ @N?}‘]J 4.2 A3

] I 1 F4
4.1.1 120n9HINATEITA (Quantity of Meter) 11149105z A VLTI UNTIATETA TUAAAS
Usznoudie 1n309TAToYAVE9TEUY 115 KV HAZTZUY 22 KV HI52AULTIAUDL

I 1 dyl =) A [ = = % Yy 1 a A A [ dy
L”]Juﬂﬁﬂxi‘lf’ﬂﬁﬁﬂiﬂlﬁ’é)ﬂ!ﬂi’EN’J@L“IJ?ﬂﬂlﬂﬂﬂﬂullﬂhlhlﬂuﬂlﬂiﬂﬁ ANU
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MABIMINONYNTOITATYAVBITZUD 115 kV 130 53UV 22 kV a1W150

=) Y o d‘
aﬂﬂhlﬂ UIU 1 AT

o—

Yy 9 A A o 9 [l = A Y]
D1RDINTLADNALATOIIAVDYAVDITS U 22 kV 2819087 ﬁ"li]']imaf]ﬂulﬂ

o 1Ta 4’ =) =) v
mmu"lumu 41A509 1ieuneuny

Y Y A A o 9 A A Y
ﬂW]’O\?ﬂﬁlﬁ@ﬂ@llﬂi?N’Jﬂ"l]’i]y,ﬁ"U?NfiglJiJ 115 kV 281087 mmamaaﬂllﬂ

o 1 a ci =) = v
mmu"lm,ﬂu 3 1A504 15sumeunu

Start User Input

‘ 4.1.1 ‘ Quantity of Meter

Meter 115 kV
(< 3 Meter)

Meter 22 kV

eter 22 or 115 K
( < 4 Meter) Rallo

(1 Meter)

Yes

v

YQSH 4.1.2 ‘ Quantity of Meter }<7Yes

‘ 4.1.3 ‘ Input Base voltage (kV) ‘

‘ 4.1.4 ‘ Choose Data

hoose Compare Data i ReMPR R R - 111)

Choose Single Data

Yes‘% 4.1.5 ‘ Choose Duration }<7Yes

Yes

Yes Yes Yes Yes
‘ h 4

Select Data }4 Yes
\
Yes
A 4

‘ 4.1.6 ‘ View Data

pecial (Choose Da; No 0
Y

es i Yes
‘ 4.2 ‘ Analysis & Output ‘

» End User Input /¢
A @ 3 1 o 9
JUN 4.2 uwudstuaeuluaiusuveya (Input )
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A A o Y9 Y Y A A o 99
4.1.2 a9nHNeavnIvdIN (Input Measure No.) t%ﬂ%‘ﬂ%ﬁﬂﬁlﬁ@ﬂﬁﬂmm“mﬂiﬂﬂﬁﬂﬁlﬂ

9
v A o

o d’ [ d‘ A 9 d! d’ d‘ Q’ 9
ﬂi‘UﬂWNGD']U'JULﬂifN'JﬂVILﬁfJﬂGlu"UfJ 4.1.1 ¥UATDIIANUNINUA 12 1ATDI LTUAU
o ' = A ] v YgY=R A a A o '
AL TUYLaY 2 e 13 L“Wf]clﬁﬁgﬂ'lﬂﬂﬂﬁjcl"lf FUNUINYASLIDYALATOIIALA

Y Yq ¥ ' A o ya o
ﬁ%?‘ii]’lﬁllaellslﬁPji“b'ﬁ’lil’]iﬂ‘ﬂi’l‘l]']’l 1’?11']Ell,ﬁ"ll!ﬂ5@\1'3@!&@]@’1514%’]5!@1"1]1@@@@\1 99

asrad e lvuvesaoil lihladie

4.1.3 ldawsaaud19da (Base Voltage) #150zdnaldamssiudedslunaaznunamy

4.14

A v p eaj Ldyl A A Y 1T Aa = ] Yo A
4.1.5 1a9n¥3913a1 (Choose Duration) mummmmaaﬂmﬂumu 13 LL‘UQUlﬂﬂQu

4.1.6 3

1o o J o o
Y Tuiidoamsguoya (View Data) laun Tuduns, 63013, w5, wyiaua,

Yy a o v o 1 a Y o
8198901031 Off - Peak 8031 TOU Uszd1i] voams IWihdrugiinia denldaail

inTediaidentazasudiuiwaiedialude 4.1.1 uay Yo 4.1.2 Tassmualdld
13 o o ] I
Autluuseaulail (Line Voltage n3e Line to Line Voltage) vl kv
A Y o (Y] d‘ w = (Y] oij dyl d‘ = 9 ]
RNV TYAdI M UIA09TAIAINY (Choose  Data) 1131137919819 1d0nA0 1]
a =~ A ¥ =9 o T
fu 11 mMsdenuuuveyanaeInsuaue tuuilv 2 Uszan

® uundoyaife (Single Data) Tunsosiadsanuvz lufimsulSeuiendoya

o uvudoyanlSeuiiion (Compare Data) lunsoeiafoaiu fnmualididen

JoyanlSovieunugaga luimu 7 Joya

9

9
[

® 5101 (Yearly) 1aonggagalaud 1 I aaiumsiongdoya Single Data taz

Compare Data CUAAINAMIDUNY
518 10537d (Quarterly) tanInase 3 thou aariuaen lunu 4 lasung Tag
A I A A
a5 aae iUy User Define 1150 1800 All Year
= A . 9 1 Aa =
31899 (Monthly) ta®nsUU Single Data Ta w13 (All Year, All Quarter)
Ty Compare Data 1@ 15iAu 7 iouTae@en User Define 1150 All Quarter
s199Ua¥  (Weekly) 1@0nuul Single Data 1@ 15tAu 13 (All Year, All
Quarter, All Month) Tupy Compare Data Ulijlﬁu / ﬁ’ﬂmﬁ I@Iﬁllﬁ@ﬂ User
Define “ri%"é) All Month
v A
51994 (Daily) teaanalugiaaal 1 71 w5 24 ¥ 139 ASHUIABALUL Single
Data 18 litpu 17 (All Year, All Quarter, All Month, All Week) (41U Compare

Data hlijlﬁu 77U Iﬂ‘c’l!ﬁﬂﬂ User Define ‘Vi%lf) All Week

v
= =

o v & aw A J= o s S o
® fPNMINNA (Total) AD 1ABNANNIUAWATUDINAY DY JUENT TINNTIUNYA

A o . A oA o Ay
L @aonNIcIU (Spec:1al) A9 LABNIRNWISIUNADINITR
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4.2 BWIATNHIAZUAAINA ( Analysis & Output)

A4 A gy ' A 99 9y ¥ A o '

Tudrutivzisududremsasnadousranandly ldimennndiusudoyan

Apams Idinauedeyauy Single Data 150411 Compare Data 118z 811141111 Compare Data
=\ A 1 A J A 1 A o 1 ) 1 =2 9
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[

v J csycs' o ) a 4 9y
le ADANUIINAITNUNUINININITIAUATIEH @Niﬂ 4.5 vl,ﬂl,tﬂ

U

- MeasureNo A9 HUAVIATOIIA

- StartTime A9 JU-11a1

- UlAvg Ao Aundguausanumld A (Voltage Phase A)

- U2Avg Ao ANRAUBILTIaUd B (Voltage Phase B)

- U3Avg Ao ANABUDIUT IR C (Voltage Phase C)

- TlAvg Ao ANRAEVDINTLUAINE A (Current Phase A)

- I2Avg Ao Aundevesnszuavla B (Current Phase B)

- I3Avg Ao ARAsveInseuad C (Current Phase C)

UB A fimmﬁu"lajﬁu@a (Voltage Unbalance)

MeasureMo | 5tat Time

[urawg [Uzaug. U3kwg I1éwg I26wg I3wg UB

2| 0140172004 00:10:00
2| 01/01/2004 00:20:00
2| 01/01/2004 00:30:00
2/ 0120172004 00:40:00
2| 0170172004 00:50:00
2| 01/01/2004 01:00:00
2| 01/01/2004 01:10:00
2| 01/01/2004 01:20:00
2| 01/01/2004 01:30:00
2| 01/01/2004 01:40:00
2| 0170172004 01:50:00
2| 01/01/2004 02:00:00

12265.5720129013 12348, 5365047455 13628.301672593655  118.115083506511 119.92628244853 115.852348327637 | 0.423993930388751
12248.9723910742 12935.3371310913 13619.1023492813 118.567637741566 | 119.92525244853 116.304836563232 | 0.42433333050051
12209.5720129013 12935.3371810913 13621.7020111084 118.567637 741965 119.92528244853 116.304836563292 0.423333330356791
12281.9706602097 12968, 3354302267 13654, 7003202438 117, 662541270256 119.020186977221 116.339800091982 | 0.42433333050051
12308.369307518 13001.3337333622 13687 6386253733 117.209393034600 119.020185977221 114.947251856327 |0.444333330053475
12288.5703220367 12981.53481385809  13667.839643838 116.304836563292 | 1111508350531 114.042155355017 | 0.433333330165234
12265.5720129013 | 12941.9368425184 13628, 30167259355 115.393800091982 117.203393034601 113.589607149363 0.444333950053475
12262.1716747284 12348 5365047455 13641.5003365837 116.304036563292  118.115083505311 114.434703620672 | 0.443333333341716
12275.3709353526 12968 2354302267 13661.2933820709 115.852348327637 117.662541270256 114.434703620672 | 0.443333333341716
12288.5703220367 12974.9351520538  13667.899643898 116.304836563292 117 662541270256 114.494703620672 | 0.444939990053475
12314.9683693451 13001, 3337333622 13634.2382912064 115.852348327637 117.662941270256 114.434703620672 0.444333350053475
12299.1693839635 | 12951.5348135303 13651.0983675522 114.9472518596327 116.757444733346 112.533607143363 | 0.444333330053475

{ { o o a 4
JUM 4.5 UNUNIWAI319 CVTable MIWININITAATIZH

v d dyd' o o a Jd v Y
2. PowerTable ADANUIINAITWNUNUINININITIAUATIEU @NE‘]J 4.6 ”lmm

MeasureNo A9 HUOIAULATOIIA
StartTime A9 TU-1IA1

PTotAvg  fo Aunasvednas luihsinludiuvessidalniega
(Total Real Power) N30 (Total Active Power )

QTotAvg fo Anndsvesias liihsinludiuvesiidelvihsuen
= .

9 (Total Reactive Power)

STotAvg Ao Auadsvess1as s ludiuvesiiasluihlsing

(Total Apparent Power)
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MeasureMo | StantTime PTatéwg |IJTot.-’-‘wg STothwg
20240142004 OF-20:00 4300798 1343939375 4300798
20240142004 07 30:00 | 44351979375 1343999375 44351979375
20240142004 07 40:00 4569597875 1343999375 4563597 875
20240142004 0F-50:00 483839775 1343939375 43727576875
20240142004 03:00:00 | 4972797 6875 2BE799.875 5107197625
20240142004 0310:00 | 5241597 5625 403199.8125 5241597 5625

20240142004 03:20.00 B37E997.5  EY1999.65Y5  BE10397.4375

2

2

2

2

2

02/01/2004 08:30:00 | 5510337 4375 E71333.6875  GH10337.4375
02/01/2004 08:40:00 | 5510397 4375 E71999.6875 BE44797.375
02/01,/2004 08:50:00 53759975 537599.75 55103974375
02/01/2004 03:00:00 | 9510397.4375 53753375 5510397.4375
02/01/2004 03:10:00 SE44737 375 EB¥1339.6875  BR44737.375

4 { o —o a 4
ﬁﬂﬁ 4.6 UWUNINAT1T1N PowerTable ﬁu1n1‘ﬂ1ﬂ15’3lﬂ513ﬂ

U

) o

A P U= = ¢ o !
3. FrequencyTable AoanunIna1s wHNhwiimsiasizd aegid 4.7 laun
- MeasureNo A9 HuE@VATOIIA
- StartTime A9 J4-11a1

A 1 d‘ d‘ o
= FAvg o AnnagvesnNuanad Iiih (Power Frequency)

teazureto JStartTime Fevwg |
a 2 01012004 50.0193938319653
] 2 01/01/2004 00:10:00 | 49.9799988528539
¥ 2 01/01/2004 00:20:00 | 49.9343388538658
n 2 01/01/42004 00:30:00 | 49.9649938837952
a 2 01/01/2004 00:40:00 | BO0.0349988816306
n 2 01407,/2004 005000 BO.014938882077E
n 2 01/01/2004 01:00:00 | 49.9999938824129
a 20140142004 00:10:00 | 49.3093385844246
n 2 01/01/2004 01:20:00 | 49.9999938824129
a 2 0140142004 01:30:00 | 49.9393338824129
o 2 01/01/2004 01:40:00 | 49.9949988825247
L 2 01/01/2004 01:50:00 | 50.0453338812953

{ { o o a o
3191 4.7 UWUAIMA1319 Frequency Table NN AN

4. PSTTable Apdniommsaiiminims sz aag 4.8 Taun

= MeasureNo ﬁi’) mnmasum"f'aﬁﬂ

= StartTime A Ju-11a1

- PSTI 7o ﬂ'wmmquuswm"lvxlﬂzw?mzﬂzﬁzu i@ A (Short Term
Flicker Severity - Phase A)

- PST2 70 ﬂ'wmma;uuiwm"lﬂmw?mwzé%u i@ B (Short Term
Flicker Severity - Phase B)

- PST3 fo ﬁwmmquuiwaq‘Mﬂzw?mzﬂzﬁzu tla C (Short Term

Flicker Severity - Phase C)
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Meazuretlo |StatTime PST1 PSTZ PST3
L 20140142004 0B02000023343721 0.332000015769154 | 0.352000016719103
a 20140142004 00:10:00 1.08400005748724  1.08200005133224 1 1.30000006174663
a 20140142004 00:20:00 | 0.3860000718334016  0.347000016421616 | 0.353000017051585
a 2 0140142004 00:30:00 | 0.486000023023761 0.363000017241575  0.353000017051585
a 2 01/01/2004 00:40:00 | 0.500000023748726 0.385000019296519  0.45500002161134
a 20140142004 00:50:00 0.51400002441369  0.341000016196637 | 0.293000013916753
a 2 0140142004 07:00:00 | 0.5159000024461187  0.332000015769154 | 0.293000013916753
2 0140142004 07:10:00 | 0.356000016909093 1 0.233000014201738 | 0.267000012651513
] 2010142004 01:20:00  0.431000020471402  0.309000014676712 | 0. 286000013534.71
] 20140142004 01:30:00  0.478000025703732  0.306000014486723 0.281000013346754
: 20140142004 01:40:00  0.377000017906539  0.29300001415424 1 0.243000011826365
a 2 01401/2004 01:50:00 | 0.515000024481167 | 0.321000015246682 | 0.26100012336835 |
A 4 A o o a d
5‘1J‘VI 4.8 UAUNINATT NN PSTTable NUINININITUATISH

U

o o Jd o

2
o J a J
5. HarmonicsTHD Aoauti91na1519iMimimsansizd aegil 4.9 Taun

MeasureNo A0 Hig1a s 843a

StartTime A9 TU-11@1

THDF Ul fo AanuAafioug a1 ueiing el A
(Total Harmonic Distortion - Voltage Phase A)

THDF U2 = A© nnuadioud e ueiing e adula B
(Total Harmonic Distortion - Voltage Phase B)

THDF U3 fo Mg a1 ueiing e saunla C
(Total Harmeonic Distortion - Voltage Phase C)

THDF I1 = Ao AR a a1 T U NI M veInTZIA e A
(Total Harmonic Distortion - Current Phase A)

THDF 2 Ao MANuAafeUg a0 NI WveIn Iz a B
(Total Harmonic Distortion - Current Phase B)

THDF I3 Ao ManuAamouduesueinImveanszuanla C

(Total Harmonic Distortion - Current Phase C)

Measurehlo

StartTime

| THDF_U1

[THDF_U2

|THDF_u3 |THDF_I1

[THDF_I2

THDF_I3

2
2
v
2
2
2
2
2
2
2
2
2

01/01/2004

01/01/2004 00:10:00
01/01/2004 00:20:00
01012004 00:30:00
01/01/2004 00:40:00
01/01/2004 00:50:00
01/01/2004 01:00:00
01012004 01:10:00
/012004 07:20:00
01/01/2004 01:20:00
01012004 07:40:00
01/01/2004 01:50:00

1.42333336503701
1.43493336732525
1.42493336680766
1.67499996256023
1.67439336256083
1.729939596133143
1.72499936144325
1.78433336010214

1.8393339583728
1.86999335842576
1.87439335203048
1.85333335342576

1.23433397105449 1.40333336848404 | 5.11333353555302
1.3139333704557 | 1.42339396803701  4.95933388313536
1.35493996971339 | 1.47933996631942 | 4.9343393296315
1.53499936563008 1.62939996334314 | 5. 2349338829236
1.54439336546656 1.64333336311963 1 5.1343338838527
1.6035933640137 | 1.72353936133149 | 5.15933358466501
1.60439396412545  1.7149999616667E | 5.12993920511205
1.65439336300787 1.75999996066093  5.5693338755002
1.70433396133025 1.73433935357862 | 5.93433386734241
1.72493996144325 | 1.91993995331983 | 5.91433336778345
1.74439396099621 | 1.8299939588728 5.8E439906230702
1.73433336121973 1.82433335320807 | 5.78433337063517

5.1343335838527
5.13493538522381
51549993847 7677
5.E5999907348914
569433957 270653
5.76933367103045
5.74439397158924
£.0E4399364436E9
£.39393955654885
£.38933905717237
£.29439385706061
£.32333385851347

{ { o o a J
517 4.9 UAUAINAI519 HarmonicsTHD N113181A15 A5 19

u

£.37333355733533
B.29433385523579
£.35933305734292
£.54333985359609
£.61433355214323
£.75333354890223
E.774399048566595

7.0343338427555

7.2833335370558
¥.29933303683228
7.34439303582646
7.233333538173329
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. o 4 YA o o a Jd o Y U
6. HarmonicsUI1 poduiatnmswiimiwihimsingizw aegy 4.10 Taun

MeasureNo A9 HINBAVATOIIA

StartTime A9 JU-12a1

HUL 1 fi® man5uatinueussdumla A Fundamental

D.

[

HU1 3 fia mansuatinveaussdumla A Suauf 3

D.

1 4 a @ v o
HU1 5 ﬁf] ﬂWﬁTﬂJﬁ)uﬂ"U@\‘uLS\iﬂuMﬁ A9dUAUN S

D.

1 4 a @ v o
HU1 7 ﬁ@ MasuatnvoIusIala A ouaun 7

[

1 4 a o v {
HUL 11 i Ma1sueinvoseauild A ouaud 11

[

U 4 a v o
HU1 13 ﬁ@ A@1suetnvoILsIA e A ouay

=).

13

D.

[

HUI 17 fie Mansueiinueausanumla A suaun 17

D.

[

1 J a Y o
HU1 19 ﬁ’t) AT NOUNVBIUTIAUINE A OUAVN 19

D.

[

J 4 a @ o
HU1 23 ﬁﬁ] AT UOUNVOIUTIAUN T A OUAVN 23
J 4 a [ v o {
HU1_25 filo Ara1suannuadtsiaume A suaun 25

HIL 1 fio Ma1sueninuednszuaa A Fundamental

.

[

1 J a @
HI1 3 ﬁ’ﬂ M Vo UNVBINTZILEIE A OUAVN 3

.

1 o a v W
HI1 5 ﬁ’ﬂ AT NOUNVBINT LU A OUAVN 5

.

J J a v W
HIT1 7 ﬁ’ﬁ] METNOUNVOINTZLENE A dUALN 7

[

HI1 11 Ao Me1suetinvesnssuala A sudui 11

[

HI1 13 flo Ma1suetinvenszuamla A Sudun 13

=).

[

HIl 17 fio Ma1suetinvednssiala A sudy

=D

17

[

HI1 19 fio Ma1suetinvesnsuala A sudy

=D.

19

.

(9

HI1 23 An Aasuetinveanszuamla A dusun 23

HI1 25 Ain Aasuetinueanszuamla A dusUn 25

MeasureNc| StartTime

HU1_1

HU1 3

HU1 B

W17 [HU111 [Hut 13117 Hut 19]HUT 23 [Hut_ 25 [Hit1[Hi 3]H »

20140172004 12295.5720123013 | 32.939309135437 | 164.331545677185 13003496 19270874 3270874
2/01/01/2004 00:10:00 12262.1716747254  32.998309135437 16433154567 7185 3083436 18270874 3270874
2| 01/01/2004 00:20:00 12255.5720129013 | 32.999309135437 171.591207504272 '3083496 19270874 3270874
210140172004 00:30:00 | 12262.1716747254 | 32.998309135437 197.983854812622 (3083436 18270874 3270874
20140172004 00:40:00 12283 5703220367 32.998309135437 137.983854812622 (3083436 13270574 2270374
2| 01/01/2004 00:50:00 1214968969345 32.999309135437 204.589516639709 3083496 36541748 3270874
210170172004 01:00:00 12301.7636456303 | 32.938309135437 204.583516639709 3083436 13270874 3541748
20140172004 01:10:00 12262.1716747204  32.998309135437 | 2111891784667 37 (3083436 13270874 3270874
20170172004 01:20:00 12268, 7713365555 32.998309135437 217.788040293004 13083496 16541748 3270874
2/ 01/01/2004 01:30:00 12281.9706602097 | 32.998309135437 217.788040293504 13083436 16041748 3270874
20140172004 01:40:00 12295.1699338638  32.999309135437 224.380502120372 13003496 36541748 1270874

U0 4.10 UHUNIMAIT19 HarmonicsUTT Mmniimsains iz

1

[ e R e T e e e e T e e e

1

[ R e T e T e e T e e Y e e

[ e R e T e e e TR e T e e e e

(1305511 109662 17t
(1 70256 109662 17t
(1305511 09662 17t
(1305511 103662 31.
(11346007 109662 17t
(1198946 109662 17t
(127637 {09662 17t
(156327 109662 31;
(127637 109662 57!
(1191982 103662 57!
0191362 103662 57 _



54

. o 4 YA o o a Jd o Y U
7. HarmonicsUI2 poduiatnmswiimiwihimsinge aegy 4.11 Taun

MeasureNo A9 HINBAVATOIIA

StartTime A9 JU-12a1

HU2_1 A9 ma5uatinueussdumla B Fundamental

]
v A

HU2_3 fia mansuatinvueaussdumla B dudud 3

[
~

1 4 a @ v W
HU2 5 ﬁf] ﬂWﬁTﬂJﬁ)uﬂ"U@\‘uLS\iﬂuMﬁ B ouaun 5

1 4 a @ v W {
HU2 7 fie A1815ueilnvouseauld B ouaui 7

[

1 4 a o v {
HU2 11 e a5 ueinvoseauild B ouauf 11

[

1 4 a @ v
HU2 13 ﬁ@ A@1suetNVoILsIAe B ouay

=)}

13

[

1 4 a @ v
HU2 17 ﬁ@ MasuetnvoILsIa e B ouay

=).

17

[

HU2_19 Aip Ma13uetinveaussaumla B suaui 19

).

D.

[

HU2 23 fia Ma1suedinveussaumle B suaui 23
1 4 a @ v W §
HU2 25 fie A1g15uunveassauvld B auaua 25

HI2 1 Ao Ma1suetinueanszuala B Fundamental

D.

[

HI2 3 Av Aa1suetinvednszuama B suaun 3

D.

HI2 5 An Aasuetinvednszuanla B duaun 5

J 4 a v W {
HI2_7 A Masueiinvednszueala B ouaui 7

D.

[

HI2 11 A Ma1suedinvesnszuala B duaun 11

[

HI2_13 fio Masuetinueanszuaea B Sudui 13

=D.

[

HI2 17 fio masuefinuesnssuala B sy

=

17

[

HI2_ 19 fio Ma1suetinueanssuale B sudy

=D.

19

.

(9

HI2 23 Aim a5 uetinveanszuamla A dusun 23

HI2 25 fim Aa1suedinveanseuamla B duaun 25

Measweld StaitTime HU2Z 1 HU2_3 HU2 & |Hu2_7|Hu2_1{Huz 13|Hu2 17|HU2 18[HUZ_23[HU2 25]HI2 HI2 3 [Hi2 »

2 10172004 129 371810913 3296309136437 150 301083650098 36437 27074 8270874 0 0] 0] OMBSI IR

| 2 DV/01/2004 D0-10:00 12955 1361665726 32 398309136437 15.391B83R60086 136437 270674 B270874. 0 0 0 012875 3683624623
| 2 DV/01/2004 00:20:00 12341.3368429134 | 32.99B209136437 164.001S4SE77IBE NO6437 270074 270674 0 0 D 12675 K032 lan
] 2 DV/O1/2004 DUL3000 12541 S368479184 32 998303136437 191 30010965536 136437 070674 070804 00 0 0 D 12675 368362788
| 2 01/01/2004 00:40:00 12974 9351520538 32.99B309136437 191 300190986536 1365437 J270674 8270874 0 0 D (41686 32386578
2 00/01/2004 D500 13007, 9334611893 32.998309136437 197 900604012620 E25204 T0BT4 270874 0] 0 0| D.41666 523865 708

| 2 DVOV/2004 DLO000 | 12986 134475708 32.398303136437 197 IBS6B41O620 G437 70674 B4T748. 0 0 0 070256 38362708
| 2 DV/01/2004 011000 12348 5385047455 32.99B309136437 204 RETEEIO709 36437 3641748 8270874 0 0 0 (03B%46 3563823127
| 2 DVO1/2004 12000 12955 1361665726 26, 3966473080456 211 109170466707 N3B437 564174807087 00 0 0 070256 366362752
| 2 DV/01/2004 013000 12974 3361620538 26 3936473083436 217 786340293084 B26244 BATM4BR270874. 0 0 0 034601 36832762
M 2 01/01/2004 014100 123615346130803 26.3906473063436 217.760640293004 625204 5417408270874 0 0 0 03MB013663625752

U0 411 UHUNIMAI519 HarmonicsUI2 M mniims sz
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. o 4 YA o o a Jd o Y U
8. HarmonicsUI3 Aoauiianasneiinihwniimsiasizd aegil 4.12 laun

MeasureNo A9 HINBAVATOIIA

StartTime A9 JU-12a1

HU3 1 A9 ma5uatinueaussdumle C Fundamental

]
v A

HU3 3 fia mansuatinvueaussdumla C dudu 3

[
~

1 4 a @ v W
HU3 5 ﬁf] ﬂWﬁTﬂJﬁ)uﬂ"U@\‘uLS\iﬂuMﬁ CouUaAuN 5

1 4 a @ v W {
HU3 7 i A1815uainvouseauild C suaui 7

[

1 4 a o v {
HU3 11 fio masueinueuseaumea C ouaui 11

[

1 4 a @ v
HU3 13 ﬁ@ A@suetnvoILs Il C ouay

=)}

13

[

1 4 a @ v
HU3 17 ﬁ@ mMasuetnvoIusIa e C ouay

=).

17

[

HU3_19 Aig Ma13uetinveaussaumle C dudun 19

).

D.

[

HU3 23 fi Ma13uetinveaussumle C suauh 23
1 4 a @ v W §
HU3_25 fle A1g15uunvosauvld C auaua 25

HI3 1 fio Ma1suetinueanszuaila C Fundamental

D.

[

HI3 3 Aa Aa1suetinvednszuala C duaun 3

D.

HI3 5 An Aasuetinvednszuanla C Sudun 5

J 4 a v W {
HI3 7 fi® ma1sueiinvednszueala C ouauh 7

D.

[

HI3 11 A9 Ma1suetinvesnszuala C duaun 11

[

HI3 13 fio Masuetinueanszuae C Sudui 13

=D.

[

HI3 17 fio ma1suetinuesnssuala C susu

=

17

[

HI3 19 fio Ma1suetinueanssuanle C sudy

=D.

19

D.

(9

HI3 23 fio Ma1suefinueanssuale C Suaud 23

HI3 25 fio Mansuefinueanssualea C Suaud 25

Measure 0| StartTirme

HU3 1

HU3 3 HUZ 5

[Hu3 7[HU3 11{HU3 13[HU3_17]HU3 19]HU3 23]HU3 25 [Hi3 1|Hi3 3[HI +

2 01/0n/2004

13615.1023492813 | 13.1993236541743 | 104, 790531153447 135437 3270874 8270874 0 0

2/01/01/2004 00:10:00 13634.9013347626 | 13.1993236541748 | 184.790531158447 135437 3270874 8270874
20140172004 00:20:00 13628.3016729355 | 13.1993236541748 | 191.390132905535 135437 3270074 8270474
20140172004 00:30:00 13628.3016729355 | 19.7983854812622 217, 788540293854 135437 3270874 8270874
20140172004 00:40:00 13661.2333820703 | 19.7989854812622 | 217.788540293004 135437 3270874 £270374
2| 01/01/2004 00:50:00 13694.2382312064 1 13.73090854012622 230.908163348059 135437 3270074 8270874
210140172004 01:00:00 13674.4393057251 19.7989854812622 | 230 985163348059 135437 3270874 8270874
2/ 01/01/2004 01:10:00| 13634.9013347626 | 19.7989854812622 | 230.980163348059 125437 3270874 8270874
210140172004 01:20:00° 13648.1006584167 | 19.7989854812622 | 237 57825775146 135437 3270874 8270874
2/01/01/2004 01:30:00° 13667.893643893 | 19.7989854812622 | 244.187487602234 135437 3270874 8270874
2| 0140172004 01:40:00 13674.4333057251 13.7309054012622 244.197487602234 135437 3270074 8270874

51 4.12 UHUNINAI519 HarmonicsUI3 Mimniimsimsig i

[ e R e T e e e e T e e e

[ R e T e T e e T e e Y e e

1

[ R e T e e e Y e R e e e

0191392 58382 375
(131382 58382 312
0191392 58382 375
(/31382 58382 375
020672 53382375
0185017 23065 123
(113708 2386523
(778053 52362123
(149363 B3382 T
(143363 h3362 71
043363 503627711
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ﬁ%ﬁmn’fmgaudazummmudazmsm (Consider Data for Each Row of Each

AN =K 9

Table) mammamﬂaﬂmﬂgm#’fauua{hmu 8 n31aluveo 4.2.1 uda ludivvea

u
9
[

dy A a Y 1 £ 9 1 dyd 1 =
uﬁaungiuwmsmwagaﬁlmmamm c}fwaga“lmma:Lmeﬂumsm‘U’aﬂm

9
A v @

9

9 1 ] A A @ 913 1 =< 9 9

doyalunaazadiwa tiesnnniedda ldaenimsasdoyann 10 w1 Auiudoya

NazinsanluudazunIaziyINIa1danunn 10 WINlunasa

o Y] d‘ a d # . 9 1 o o

mvuanwlsimednsizy (Define Variable to Analysis) mmgmmazﬂaauu“lunﬂ

{ @ J

M519NAILONNIAMTE 4.1.1 (9N IUADAVIUDI MeasureNo 1A StartTime) 929N

o ) [ A ) a d 1 1 & ~ YY) Y] 4

Wniruad e ldinszvaiaie aelil Falinsisesduduaedauiian
Y

del)unluugazaise gail

1. CVTable f1viua 7 dauls 1@un va, vb, Ve, Ia, Ib, Ic 4ag VUn

PowerTable 1A 3 Aa11)5 Ao Pt, Qt Ay St

N

3. FrequencyTable f1iua 1 Au1ls Ao Freq

4. PSTTable f1%uA 3 @20a)5 A® PSTa, PSTh 1@y PSTc Taethe 3 §aulsiias
awnsoii lmannuguussvesIWnznSuszezen (Long Term Flicker
Severity) f® PLTa, PLTb tiag PLTc AN 4.1 Fuumsnaan

Voltage Flickering 11iMo1U99 Short Time 1A 2 %2 113 Gail

4.1)

{ I~ 1 H Y] ] o

Taen i=1.23..12 1UA1PST NN329IA¥I0a1 2 %2 134

5. HarmonicsTHD Myiua 6 a2uils fe THDVa, THDVb, THDVe, THDIa,

Y Y
THDIb 182 THDIc §19SUMANUAANEUA LIS UOINTINYDINTLUAN 3
Y] 1o A 4 1 ) o I 1 a dy
wlaazdaluildamagvuasgiinmssianduainnuiaiieus 1y
. | A Y =R o U d'o 9 o

A3LUE (Total Current Distortion %39 TCD) tia1391i e a1 a1 11ing
a 4 d‘
MATIEH Tasaumsn 4.2

.

%TCD = X %TH DI (4.2)

|, max
TavA1 I,max 11]uA1 fundamental current qaqmﬁmﬁﬂuﬁq 3 ilaveelvian
6. HarmonicsUIl fviua 18 @auils fie HarVa 3, HarVa 5, HarVa 7, HarVa 11,
HarVa 13, HarVa 17, HarVa 19, HarVa 23, HarVa 25, Harla 3, Harla 5,

Harla 7, Harla 11, Harla 13, Harla 17, Harla 19, Harla 23, Harla 25



4.24

4.2.5

57

7. HarmonicsUI2 fviua 18 aauls A HarVb 3, HarVb 5, HarVb 7, HarVb 11,
HarVb_13, HarVb_17, HarVb 19, HarVb 23, HarVb 25, Harlb 3, Harlb 5,
Harlb 7, Harlb 11, Harlb 13, Harlb 17, Harlb 19, Harlb 23, Harlb 25

8. HarmonicsUI3 M¥ua 18 Aauls e HarVe 3, HarVe 5, HarVe 7,
HarVc 11, HarVc 13, HarVc 17, HarVc 19, HarVc 23, HarVc 25, Harlc 3,
Harlc 5, Harlc 7, Harlc 11, Harlc 13, Harlc 17, Harlca 19, Harlc 23,

Harlc 25

A520T0UANIINY 8 TU-13811W915801 (Check Voltage at Date-Time) T03yafi0z

o 9 a 4 o 1 qs.: 9 =1 1

W lglunisdnsignuaziaus lugluuuaieg "y szdeslinisasivasua
4 v

usanuvesdoyarug 11 lieglugaeiiiia Voltage Dip 1182 Voltage Swell Taaldein

[ a - [y A '
159RUB1999 (Base Voltage) Fuiluusagla (Line Voltage, V,, ) minng 14 1alu

Line
90 4.1.2 mdwra dwmsuTUsuns lasmvesiws sauiansaldidoglusg

k4 ] 1
85 % - 115 % $aUnYDUINAVRIAISIAUAIA (V) 19z liina Voltage Dip

Lower

Amua 139 85 % vousIALD 1D HaE VeuWwAYeIA I IAUGIda (V,, ) ez i
1AiR Voltage Swell fviua’l3 115 % v03u5991819949 deaumsn 4.3 — 4.4
VLine
V.= (i g5os) 4.3)
V3
VLine
Vipper = (1 x115%) (4.4)

NE

) o d a L 1 yd
1MIA199 31IN3IUAIZH (Bring Value to Analysis) 11331A512% Iuaaudiily
1 a aa o dy 1 c', —_— . 1 J o 7

NITUIAUBIFADHN AU mmf’m (Minimum: Min) ml,ﬂmmum“lﬂa% 5 (CP05)

[ ~ 1 S I P [ .

AUNAY (Average: Avg) AndosiEud lndn 95 (CP95) Mgdga (Maximum: Max)
o 9 )= = o [ dy

Ltazmuauﬂlam (Count) Tﬂﬁlmwaxmﬂﬂmiﬂm’gmmu

2 o ¥ [ @ 4 ~ Y o o Y
BUNUIvDYalaas AU 8 m‘JN‘w"lﬂmwuﬂﬂ’J!,!,ﬂma’ﬂu

Yy A

9y A a v A Y ] = v @ 1 J

90 423 ANTaIaGedoyalmi TasGesduauninaiosiga lumamn
! 0911 o "o U . 1 1 Y Y 4
Nga antudumdIge Aunde uazaigega Tuuaazanlsuionsduil

° Y A o o ' ° ' s 3o s
ﬁ?ﬂJTiﬂﬂWU?ﬂlvlﬂﬁ]1ﬂﬁ3Jﬂ1§1/] 4.5-4.7 a1y mumimmmmgﬂaimuﬂm

e

%

{ ' 7 7 ° 1 y g
#1 5 (CP0s) wagamlesidud lndn 95 (CP9s) c?fawwmmuwm%’agmﬁmﬂum%

AN UUDIARINATD AITUNTN 4.8 —4.9 LAazauMIN4.10—4.11 aua19U
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Xoin = X4 (4.5)
sum(X,, X,, Xy, ooy, Xy )
X = LRGN X (4.6)
k
Xmax = X k 4.7)
Position ., =k x 2 (4.8)
CP0O5 100 .
Xcpos = X positioncpss (4.9)
I 95
OB ti A RN I S (4.10)
100
X cpos = X positioncps (4.11)
Tagn X Ao dunlsudaznoduiionn 8 M1319 mMude 4.2.3
k Ao Swandeyandiaeninan
1,2, 3, ...,k Ao AwrtatoyaNiin 1T anFIHIUNTIS 890 UAVINAIT0Y

[ 1 4 v
e llmamniige Awaaan 1 dsdrgaie (k)

Y
a

asn a <Y an o 1 Y I aa A
ITNTUATIEHVDYANNADA Iﬂﬂﬂ’)llﬂﬂﬁllﬂﬁulﬂlﬂu TOANUIIU,

Y =

a o an a 4 a
M3AI1ZH Histogram LAZMIUINUIINNEADA, MIUATIZHUNUYIAATOYA ¥
I a AaAa 1 A a Y AN v o A 1
veilwysanaludiniagluazesuiggadeyan ldvinnisialuiied1eq
a L 1 y:g‘ a r'd
(Descriptive statistics) [12] M3ans1h udauiiilumsinsizidoyanguaimvdh
] rd a 4 ! <
Tudruvesdsingmsaiilszian Steady State Tesmisnszvdeyainiudoya
] 4 Y] a aa ] [ J 3 4 P
A1z 1M aNMITIana naae 1gautlosiFud Inan 95 (95" Percentile) 1130
9 d! ] d' A 1 [ d' A A L= :Jl o 1
CP95 vesdoyadFenon A geganeIviiiissd ufied [13, 211 Mniuvziiha
[ ¢ A [ 1 ]
cpos 1l lumsilssueununasiiionsnaouszaugunin ldiinegly

NAUALNATTIUHT DANNANNIATTIU AI91T197 4.1



y 4 9 a J
M3 4.1 esgun Ilsunsulslumsainsew
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IEC 61000 - ER G5/4-2002
AU EN 50160 IEEE 1159 | IEEE 519 (PL)
2-12 (PL)
Voltage level (kV) 22 22 0.12 - 69 22 115 22 & 115
1. Long duration variations
10% +10 % 10% - - -
- Supply voltage variations
2. Voltage unbalance 2% 2% 2% - - -
3. Wavefrom distortions B
<8% (CL)[<8% (CL) - <5% K25% <3%
- Harmonic voltage (THD)
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Phase Min CPO5S Avg CP95 Max  Count

Phase Min CPOS Avg CP95 Max  Count

A 271.9 317.2 493.4 637.6 656.6 1008
B 272.4 3131 495.2 640.3 653.0 1003

¢ 263.8 309.0 433.4 626.7 646.2 1008

A 235.3 305.4 457.4 640.8 313.6 1008
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Complex Power - Total Summary
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Power Frequency
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Short Term Flicker Severity - Total Summary

PST

Week 1, Feb 2004 -- Measure Mo 2———— —

Phase Min CPOS Avg CP95 Max Count|*1 ~

cWeek 1, Mar 2004 -- Measure MNo.2

Phase Min CPOS Avg CP95 Max  Count |+1 -

A 0277 0.356 0.440 0.536 0.943 1003 0
B 0.235 0.250 0.316 0.391 1.063 1003 1

¢ 0.213 0241 0.305 0.393 0.976 1008 ]

A 0272 0.350 0.434 0.537 1.301 1003 1
B 0233 0.243 0.314 0.395 1.266 1003 1

¢ 0.213 0.235 0.305 0.404 1.260 1008 2
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Total Harmonic Voltage Distortion (M1)
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Total Harmonic Current Distortion (M1)
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Week 1, Feb 2004 -- Measure MNo.2
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Week 1, Feb 2004 -- Measure MNo.3

Phase Min CPOS Avg CP93 Max Count %2 TP | ppase Min CPOS Avg CP95 Max Count 1% 2ll"1-05 7
% 70 % 70 ”0 1] PU % % 70 % 70 1] 1]

A 9622 96.64 97.69 98.61 99.03 1008 0 0
p 100.3 101.2 102.2 103.1 103.6 1003 0 0

¢ 106.5 106.9 105.0 109.0 109.4 1003 0
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A 96

B .
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Complex Power (KW, KWaR, kKva )

A 271.9 317.2 493.4 637.6 656.6 1003
B 272.4 318.1 495.2 640.3 658.0 1003

¢ 263.3 309.0 483.4 626.7 646.2 1003

A 5335 556.1 718.2 850.7 864.8 1003

B 5462 569.3 730.3 361.1 874.7 1008

¢ 529.0 553.9 715.0 345.3 859.8 1008
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Trend : Total Reactive Power ( Q) Trend : Total Apparent Power ( S )
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Complex Power Diagram (M1) Complex Power Diagram (M2)
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Frequency (Hz) Fregusncy ( Hz )
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Power quuency

Frequency (Count)
@
a
Cumulative Frequency (%)

EEES 49.82 4984 4986 4988 4989 49.92 49.94 49.96 4995 50 50.02 s0.04 50,06 s0.08
Fregquency (Hz 3

Power Frequc-ncy - Total Summary

Week 1, Feb 2004 -- Measure Ne.2—————— ; CWeek 1, Feb 2004 -- Measure Mo.3
Min CPOL Avg CP99 Max Count |' . T’ 7 | Min CPOL Avg P99 Max Count |2 )" 72 7
%o % % %
49.79 49.94 49.9% 50.03 50.09 1003 0 0 49.79 49.94 49.99 50.03 50.09 1003 0 0
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Short Term Flicker Severity - All 3 Phase
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Short Term Flicker Severity - Phase A
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Short Term Flicker Severity - Total Summary
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Week 1, Feb 2004 -- Measure No.2———— 1
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Phase Min CPOS Avg CP95 Max Count|»1 ~
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Long Term Flicker Severity - Phase C
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Long Term Flicker Severity - Phase B Long Term Flicker Severity - Phase C
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Week 1, Feb 2004 -- Measure Mo.2 Week 1, Feb 2004 -- Measure Mo.3
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Total Harmonic Current Distortion (M2) - Phase C
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Harmonic Order 5 - Phase C
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CPO05 of RMS Voltage Phase A | Measure No. 2 a01i lhThuau ( BNL ) Incoming 1 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 96.64 96.64 96.9 101.3 100.6 100.3 101.2 101.3 101.3 101.3 101.2 101.3

2548 | 101.4 101.3 101.2 101.3 101.3 101.1 101.2 101.1 101.1 100.9 101.1 101.1

2549 | 101 100.8 101.3 101.4 101.4 101.3 101.3 101.4 101.5 101.5 101.4 101.2
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CP95 of RMS Voltage Phase A Measure No. 2 ao1il Ivlfhihuwau (BNL ) Incoming 1 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 98.56 98.62 99.14 103.5 103.45 103.4 103.55 103.6 103.55 | 103.65 | 103.55 | 103.55
2548 103.55 103.5 103.66 | 103.55 | 103.92 | 103.66 | 104.02 103.7 103.76 | 103.81 103.7 103.55
2549 103.76 | 104.02 | 103.65 | 103.45 103.5 103.45 | 103.45 | 103.45 | 103.55 | 103.55 103.6 103.39
RMS Voltage - Phase A : Measure No. 2
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CP05 of RMS Voltage Phase B Measure No. 2 a01ii lhthuay ( BNL ) Incoming 1 - 22 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 101.2 101.2 101 101.3 100.3 100 101 101.2 101.2 101.2 101.1 101.3
2548 101.4 101.2 101.1 101.2 101.1 100.9 101.1 100.8 100.9 100.8 101 101.1
2549 101.1 100.7 101.3 101.4 101.3 101.3 101.4 101.4 101.7 101.5 101.5 101.5
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CP95 of RMS Voltage Phase B Measure No. ’kz | amiilWhdhueu (BNL ) Incoming 1 - 22 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 103.24 | 103.24 | 103.09 | 103.45 | 103.45 | 103.37 103.5 103.55 | 103.5 103.65 103.5 | 103.5
2548 103.55 | 103.45 | 103.55 103.5 103.71 | 103.55 | 103.81 103.6 | 103.65 | 103.76 | 103.65 | 103.6
2549 103.76 | 103.91 103.6 | 103.55 | 103.45 | 103.45 | 103.45 | 103.45 | 103.76 | 103.65 | 103.86 | 103.6
RMS Voltage - Phase B : Measure No. 2
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{ a 4 o 4 o
GﬂiNﬁ 6.6 Wﬁ'JLﬂi'l%Welgljﬂlluﬁ CP05 Y9311 RMS vousiau e C ﬂlﬂﬂlﬂgﬂﬂlﬂﬂiﬂﬂmﬂl 2

CPO05 of RMS Voltage Phase C Measure No. 2 ﬁmﬁ"lﬂﬁwﬂ'mmu(BNL)Incoming 1-22kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 106.9 107 106.6 101.5 100.6 100.3 101.3 101.5 101.4 101.4 101.3 101.5
2548 101.6 101.4 101.3 101.3 101.4 101.1 101.3 101.1 101.1 101.1 101.3 101.3
2549 101.4 101.1 101.5 101.6 101.5 101.5 101.5 101.5 102.5 101.8 101.8 101.6
RMS Voltage - Phase C : Measure No. 2
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M3190 6.7 HAAATIZHYOYA CPI5 YDIVLIA RMS Vo35 3eu tWd C younToiavuomy 2

CP95 of RMS Voltage Phase C Measure No. 2 a0 lvhihuay (BNL ) Incoming 1 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 108.96 | 109.06 | 109.01 | 103.66 103.6 | 103.55 | 103.76 | 103.81 | 103.76 | 104.02 | 103.76 | 103.71
2548 103.71 | 103.66 | 103.76 | 103.71 | 104.02 | 103.76 | 104.07 | 104.02 | 103.86 | 104.17 | 103.96 | 103.76
2549 104.07 | 104.28 | 103.86 | 103.91 103.6 103.65 | 103.65 | 103.76 | 104.59 | 104.43 | 104.74 | 104.12




139

RMS Voltage - Phase C : Measure No. 2
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CP95 of Voltage Unbalance Measure No. 2 aofl Ivlfhihuau (BNL ) Incoming 1 - 22 kv

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 0.389 0.264 0.284 0.294 0.294 0.299 0.289 0.269 0.259 0.609 0.249 | 0.247

2548 0.409 0.239 0.259 0.274 0.249 0.244 0.249 0.319 0.264 0.609 0.234 | 0.244

2549 0.279 0.284 0.259 0.599 0.234 0.234 0.219 0.609 0.709 0.694 0.709 | 0.664
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6.1.3  MINTUNONVDMIINY (Voltage Fluctuations) 1991¢)uaIM Long Term

Flicker Severity (PIt)
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CP95 of Plt Phase A Measure No. 2 ao1i lvhhuay ( BNL ) Incoming 1 - 22 kv

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 0.498 0.493 0.492 0.48 0.488 0.491 0.497 0.482 0.495 0.547 0.494 | 0.519

2548 0.538 0.525 0.521 0.515 0.506 0.498 0.521 0.51 0.514 0.52 0.505 | 0.497

2549 0.497 0.493 0.494 0.558 0.501 0.525 0.52 0.563 0.618 0.642 0.636 | 0.626

Long Term Flicker Severity ( Plt) - Phase A : Measure No. 2

0.7

Plt

0.3

0.2 1

0.1 1

et a2 o T i ey B pay o B e S e e I e e
N~ O s N o N N 0 o O o © W M © © O o o 9 o O o O 9O 9 o
DT U T T T A S A A A S A A A A S A S S G - - G A S
C 90 5 5 2L 5 D agg P Y C a9g 5 2SS Dag 2 Y9 e 9 g s 23 9 ag 29
S D T S S @ S © & o 2 & 5 S Q@ S © & O 2 T 5 S @ 5 @
S L =2 <352 200z UL =2<C<sAs 22 0n00za0su0L =2<=s»/s"2n 0=z

Month - Year

1 6.10 nswlunsuaasdoya CP9s vod Pltie A vounToIIanusRY 2

a d A [ [
2) !!ﬁﬂ\‘iwﬁﬂ1§3!ﬂ‘51$1"iﬂ1§ﬂ§$!ﬁf’)3~lﬂlf‘)ﬁ!!iﬂﬂu °lutfm Pit e B uuudua1519

VoA 9 A [ dy
azns g NUUBYA 36 LADU VD Ma B Al



{ a 4 { o
GﬂiNﬁ 6.10 Wﬁ?lﬂi'l%ﬂelsljﬂuuﬁ CP95 94 Plt 1l B m@ﬁlﬂ%@ﬂjﬂﬂhﬁlmﬂl 2

142

CP95 of Plt Phase B Measure No. 2 ao1fl Ivlfhfhuau (BNL ) Incoming 1 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.374 0.391 0.385 0.375 0.402 0.399 0.427 04 0.404 0.529 0.405 | 0.383
2548 0.442 0.449 0.425 0.434 0.42 0.401 0.429 0.419 0.412 0.446 0.393 | 0.347
2549 0.37 0.397 0.414 0.503 0.409 0.476 0.461 0.503 0.564 0.596 0.577 | 0.557
Long Term Flicker Severity ( Plt) - Phase B : Measure No. 2
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CP95 of Plt Phase C Measure No. 2 ao1il Ivlfhihiau (BNL ) Incoming 1 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 0.359 0.375 0.381 0.382 0.391 0.405 0.426 0.4 0.405 0.548 0.409 0.394
2548 0.448 0.434 0.445 0.42 0.408 0411 0.435 0.419 0.427 0.429 0.396 0.373
2549 0.378 0.401 0.419 0.518 0.405 0.466 0.47 0.524 0.578 0.611 0.59 0.539
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Long Term Flicker Severity ( PIt) - Phase C : Measure No. 2
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6.1.4  ANUAANEUAIHIIIUIHNITINVDWIIAU (Total Harmonic Voltage Distortion :
THDYV)
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CP95 of THDV Phase A Measure No. 2 ao1fl Ivlfhfhuau (BNL ) Incoming 1 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 2.029 1.309 1.114 1.454 1.369 18330 1.324 1.404 1.259 1.499 1.169 | 1.574
2548 1.884 1.059 1.064 1.374 1.124 0.994 1.104 1.359 1.094 1.219 1.044 | 1.319
2549 1.364 1.159 1.129 1.454 1.244 1.149 1.229 1.584 1.869 1.814 1.719 | 1.964
Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 2
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CP95 of THDYV Phase B Measure No. 2 a01ii lhthuay ( BNL ) Incoming 1 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 1.734 0.989 0.909 1.164 1.209 1.209 1.214 1.219 1.144 1.254 1.094 1.294
2548 1.604 0.969 0.959 1.169 0.934 0.799 0.864 1.064 0.859 0.944 0.834 1.089
2549 1.134 0.974 1.119 1.239 1.199 1.094 1.154 1.329 1.564 1.584 1.479 1.719
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Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 2

Voltage THD (% Vbase)
o
[

@ o
o
. |

U

0.2
0 - - 4
5555559000 0299%33398999eee2932g9g
c Qo = = > €05 D Qg > (8] c QO - = > £ S D a g > o c Qo = = > €S D Q9 > o
fS222£3°2882388823<8332832888383°52862¢23
Month - Year
1]& w 1 9 w d' [
JUN 6.15 NIIWUNAULAAITUDYA CPI5 Y9 THDV ING B UBUATOIIAWNIUAY 2

a d a 1 d a (Y]
3) !!ﬁﬂQNﬁfnﬁ’Jlﬂi1$ﬁﬂ31uﬂﬂ!ﬁﬂﬂﬁ}1u81iﬂi’)uﬂi’JN‘lli’N!ﬁQﬂ‘H (THDV)

L] 1 ! v J
wlar ¢ miadluasiaaznsvluna lideya 36 1Aow ve ild C Asil

v A P 4 g
A5 6.14 Nﬁ’l!ﬂi"Igﬂ‘lBlIﬂHﬁ CP95 404 THDV t¥ld C VYBUATOIIANNIBLAY 2

—
CP95 of THDV Phase C Measure;No. | (SRS aonil Ivlihahuau (BNL ) Incoming 1 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 1.949 1.139 0.899 1:329: 1.154 1.094 1.089 1.234 1.104 1.249 0.964 1.554
2548 1.819 0.884 0.864 1.384 1.024 0.854 0.954 1.239 0.979 1.059 0.934 1.249
2549 1.254 1.049 0.959 1.294 1.029 0.959 1.004 1.299 1.604 1.524 1.434 1.814
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Total Harmonic Voltage Distortion (THD) - 3 Phase : Measure No. 2
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6.2.1 VU1 RMS Y0590 Y (RMS Voltage)

a d [ 1g
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CPO05 of RMS Voltage Phase A Measure No. 3 ao1fl Il#hihuau (BNL ) Incoming 2 - 22 kv

Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year

2547 96.59 96.64 96.53 96.33 96.95 96.95 96.95 96.9 96.85 96.9 96.85 | 96.74

2548 96.27 96.07 96.01 96.07 95.96 96.01 96.07 96.01 95.81 95.55 95.7 96.01

2549 95.81 95.13 96.17 96.01 95.96 95.91 96.07 96.12 96.22 96.17 97.73 | 98.41
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RMS Voltage - Phase A : Measure No. 3
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CP95 of RMS Voltage Phase A Measure No. 3 aoil Inlfhihiau (BNL ) Incoming 2 - 22 kv
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 98.61 98.61 98.92 99.39 98.87 | 108.92 98.87 98.82 98.77 98.82 98.72 98.66
2548 | 9835 | 9835 | 9841 | 9835 | 98.46 | 9835 | 98.61 | 9835 | 983 | 9841 | 983 | 9825
2549 | 983 983 | 98.15 | 98.04 | 97.94 | 97.89 | 97.99 | 98.04 | 98.09 | 98.09 | 100.54 | 100.43
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maqm%ﬁwmmam 3

CP05 of RMS Voltage Phase B Measure No. 3 ao19l Ivlfhihuau (BNL ) Incoming 2 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 100.2 100.2 99.86 99.86 100.1 100.1 100.1 100.2 100.2 100.3 100.3 100.4
2548 100.6 100.6 100.6 100.8 100.8 100.9 101 101 100.8 100.6 100.8 101.3
2549 101 100.1 101.3 101.3 101.3 101.3 101.3 101.4 101.7 101.6 98.04 97.83
RMS Voltage - Phase B : Measure No. 3
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CP95 of RMS Voltage Phase B Measure No. 3 a01H lhthiay ( BNL ) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 102.35 | 102.25 | 102.35 | 103.08 | 102.25 | 102.15 102.15 | 102.15 | 102.25 | 102.41 | 102.35 | 102.41
2548 102.98 | 103.03 | 103.13 | 103.29 | 103.45 103.5 103.65 | 103.55 | 103.55 103.7 103.6 103.65
2549 103.65 103.6 103.34 | 103.39 | 103.39 | 103.34 | 103.34 103.5 103.81 | 103.76 | 102.04 | 109.86
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CPO05 of RMS Voltage Phase C Measure No. 3 et Ivdhthuau (BNL ) Incoming 2 - 22 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 107 107.1 106.7 106.6 107.2 107.3 107.3 107.3 107.3 107.3 107.1 107.1
2548 107 106.8 106.8 106.4 106.3 106.3 106.5 106.4 106.2 106 106 106.6
2549 106.5 105.5 106.9 107.1 107 107 106.9 106.6 107.7 107 108.1 108.2
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CP95 of RMS Voltage Phase C Measure No. 3 aoil ey (BNL ) Incoming 2 - 22 kV

Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year

2547 | 109.37 | 109.32 | 109.42 | 109.94 | 109.37 | 109.42 | 109.42 | 109.42 | 109.37 | 109.52 | 109.26 | 109.26

2548 | 109.37 | 109.37 | 109.47 | 109.32 | 109.11 | 109.11 | 109.26 | 109.26 | 109.11 | 109.32 | 109.11 | 109.11

2549 | 109.26 | 109.21 | 109.21 | 109.47 | 109.16 | 109.16 | 109.16 | 108.95 | 109.84 | 109.73 | 111.29 | 111.36

RMS Voltage - Phase C : Measure No. 3
112
1115 —
1114
a
£ 1105
>
£ 110 — L
)
£ 109.5 L
S
o 109 4
=
& 108.5 A
108 1 A L
107.5 +—A A HL B B
Y Y Y FFSSIISS999%399999%9999339%3%3%92%¢9
C O % = > £ 3 D Q B 2 0 £ O = = > £ 35 D a B 2 0 £ O = = > £ 35 D a s Z2 o
5932835336283 2822883°53332835¢8328335788:%38
Month - Year
d' 1 9J
QU
711 6.23 Aslunaaaoya CP95 YBIUUIA RMS Youtsaaumla C
v
A o
VDA T DIV NV 3
RMS Voltage - 3 Phase : Measure No. 3
¥
110
7 105 [ =1 | I e o e e e I T e e e e T e o e | I e I
@
o
>
& 100
[}
g
S 954
>
12}
s
% 904 (
SLF a  ne e e g o o mE e twme e st ap R wn maE o e wmms  wE U
FYSE T I T FTIYI TS TITISLITIEIFTIIITELTTITTITSEZReS st
C O = = > £ 5 DO o £ 2 0O € 0 = = > £ 5 D o £ 2 0o cC O = = > £ 353 D a =B =z o
8E22837°3382838288333§88288¢8228¢833338¢23
Month - Year

517 6.24 nslunauaasdioya CPOS YBIVLIA RMS Y0590 U 3 1Wld

ﬂlﬂﬂlﬂ?ﬂﬂ’iﬂWNWﬂlaﬂl 3



151

115

RMS Voltage - 3 Phase : Measure No. 3
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CP95 of Voltage Unbalance Measure No. 3 ao1il lvhihuau (BNL ) Incoming 2 - 22 kv
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.364 0.214 0.219 0.234 0.224 0.229 0.239 0.254 0.254 0.604 0.219 | 0.354
2548 0.439 0.219 0.209 0.269 0.224 0.209 0.224 0.304 0.219 0.599 0.209 | 0.269
2549 0.329 0.249 0.244 0.584 0.194 0.199 0.204 0.594 0.724 0.724 0.709 | 0.709
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Voltage Unbalance : Measure No. 3
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623  MINTUNONVDMIINY (Voltage Fluctuations) 19MW1zluaI¥ Long Term

Flicker Severity (PIt)
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CP95 of Plt Phase A Measure No. 3 ao1i lhThuau ( BNL ) Incoming 2 - 22 kv
Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year

2547 0.622 0.618 0.613 0.613 0.616 0.615 0.619 0.617 0.621 0.7 0:631 0.64

2548 0.667 0.651 0.653 0.647 0.639 0.635 0.667 0.648 0.646 0.651 0.649 | 0.656

2549 0.65 0.648 0.677 0.694 0.646 0.672 0.667 0.703 0.755 0.768 0.75 0.757
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Long Term Flicker Severity ( Plt) - Phase A : Measure No. 3

M13197 6.23 HaIAFIZHYEYA CP95 ¥4 Plt e B vounsosiavuieay 3

FFFFFFHFIFFTTFITII LR RILIIRLeIIeIIreseseees
c A %5 5 25 D»ap R Y9 Lo 55 2SS ODAB 2O C O 5E 23 DA 2 Q
fSP2<E£3°5280288p23<83°3286288¢22<8332852238
Month - Year
‘]Jd' ‘V\II Y w A o
3UN 6.27 N3 !.L‘I/NLLET@Q“IJE]H&CP95“UENPIH a A UBUATONIANNIYAY 3

2) sEAIWaMIINIZEIMInIzNaNYemsIay Tuaiu Pit e B utiuilumisi
[ Y
uazns v iiidoya 36 Mou vo d B Al

CP95 of Plt Phase B

Measure No.

E4
18§

aa1i Jhihuay (BNL ) Incoming 2 - 22 kv

Month Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.533 0.528 0.526 0.529 0.551 0.535 0.538 0.53 0.527 0.637 0.548 | 0.533
2548 0.567 0.545 0.54 0.543 0.546 0.527 0.563 0.546 0.533 0.552 0.533 0.54
2549 0.536 0.538 0.572 0.618 0.546 0.596 0.582 0.62 0.682 0.692 0.705 | 0.709
Long Term Flicker Severity ( Plt) - Phase B : Measure No. 3
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CP95 of Pt Phase C Measure No. 3 ao1il Ivlfhihuau (BNL ) Incoming 2 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 0.502 0.499 0.493 0.483 0.494 0.5 0.499 0.489 0.495 0.627 0.509 0.509
2548 0.537 0.513 0.513 0.521 0.511 0.505 0.581 0.59 0.588 0.595 0.593 0.629
2549 0.596 0.621 0.549 0.601 0.516 0.565 0.558 0.613 0.671 0.691 0.673 0.644
Long Term Flicker Severity ( PIt) - Phase C : Measure No. 3
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6.2.4  ANUAANEUMUIITUBNNITINVDWTIAY (Total Harmonic Voltage Distortion :

THDYV)

a ¢ a X [ a [
1) mewammsmwwmmwmﬁauﬁ'maﬁmunimmaausaﬂu (THDV)
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CP95 of THDV Phase A Measure No. 3 ao1fl Ivlihfhuau (BNL ) Incoming 2 - 22 kv

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.729 1.194 1.114 1.289 1.064 1.109 1.124 1.414 1.159 1.444 1.154 | 1.444

2548 1.589 1.024 1.084 1.359 1.094 1.034 1.129 1.319 1.134 1.209 1.164 | 1.454

2549 1.399 1.159 0.874 1.454 1.174 1.074 1.154 1.454 1.834 1.724 1.724 | 1.774

Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 3

)

Loy

o)
i

14 H m m - n o o

Voltage THD (% Vbase]
=
f

0.4 1

I R T T o R o r\‘y\ ~o~ oc‘oo‘oo © ® © © oc‘oo‘oo oo‘oo‘cn‘m‘m‘cn m‘m‘m‘m‘m‘m‘c‘:‘c‘:
Yy Y YT I Y IYSFGYSFYITITYSFSYGFSYSIYSIYSYSI IS YYSYYTFYIYSIYTEYGITTYTCTY
c Q = = > € 5 oD a9 > (5] c Q —]1 = > € 5 oD a9 > [&] c Q = = > € 5 oD a9 > (5]
5282833336288 8828337888888828332862¢838
Month - Year
‘]_IA w [ Y ‘V\I A @
3 N6.31 N31 LL‘VI\?LL?T@QGUQQQCP955U®Q THDV IN&d A U9ATDIIAHNIERY 3

¢ 1 d o
2) l!ﬁﬂﬂwﬁﬂ]ﬁ%!ﬂi"l%‘ﬁﬂ'J"Iilﬁﬂ!ﬁﬁluﬁaﬁ1!815N®ﬁﬂ533~1"119\1!!53ﬂ11! (THDYV)

[~ VoA 9 A @ dy
wla B nuatluasaagnsivling NUVDYA 36 1ADU VO e B Al



M13197 6.26 HAIATIZHYOYACPI5UDI THDV 1 B vounTodinnuomy 3

156

CP95 of THDV Phase B Measure No. 3 ao1fl Ivlfhihuau (BNL ) Incoming 2 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.544 0.989 0.919 1.114 0.929 0.954 0.964 1.254 0.984 1.159 0.939 1.184
2548 1.379 0.794 0.849 1.139 0.974 0.969 0.984 1.169 0.994 1.014 0.964 1.229
2549 1.154 0.974 0.799 1.209 0.959 0.864 0.909 1.174 1.509 1.439 1.684 1.834

Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 3
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CP95 of THDV Phase C Measure No. 3 a01i llfhthuau ( BNL ) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 1.619 0.989 0.924 1.119 0.919 0.949 0.974 1.244 1.014 1.289 1.019 1.274
2548 1.389 0.909 0.934 1.319 0.864 0.799 0.879 1.069 0.919 1.009 0.964 1.284
2549 1.259 0.994 0.699 1.309 0.924 0.874 0.929 1.229 1.619 1.489 1.289 1.379
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Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 3
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6.3.1  UYMIA RMS 193113301 (RMS Voltage)
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a d % 1 g
1) UadINaMITBAIITHIUIA RMS UBIUTIAY wa A vusduasraagns
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UM NUUDYA 36 1D VDY e A a9l

{ a J @ 4 @
A1519% 6.28 Nﬁ?tﬂinﬁsfl}ﬂll"ﬂ CP05 UOIRMS 91590 U tWer A GUfNLﬂ?@\‘]'JﬂWiﬂEILﬂ"U 4
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CPO05 of RMS Voltage Phase A Measure No. 4 ao19l Ivlfhihuau (BNL ) Incoming - 115 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 | 9273 | 9269 | 9269 | 9273 | 9239 | 9244 | 9244 | 9249 | 9259 | 8921 | 93.08 | 9343
2548 | 92.88 | 9293 | 93.03 | 99.89 | 99.84 | 100 | 1001 | 99 | 1001 | 978 | 100 | 100.1
2549 | 99.94 | 99.99 | 99.84 | 9795 | 99.84 | 9944 | 9974 | 97.46 | 9472 | 9532 | 95.12 | 95.12
RMS Voltage - Phase A : Measure No. 4
[ F m ™ M M ™ (i / — m
’ﬂ)\ m ™ —
2 [ ] | N . N NN | I
s ]
= 'm B PEEEEBERB 11
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CP95 of RMS Voltage Phase A Measure No. 4 a01f I thuau ( BNL ) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 94.92 94.92 95.12 95.17 94.82 94.62 94.67 94.77 94.77 95.07 95.42 97.75
2548 96.91 95.22 102.67 | 102.77 | 102.72 | 102.63 | 102.72 | 102.58 | 102.72 | 102.77 | 102.87 | 102.77
2549 102.77 | 102.58 | 102.67 | 102.87 102.9 102.7 102.9 102.72 | 99.99 102.72 | 102.63 | 102.38
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RMS Voltage (% Vbase)

RMS Voltage - Phase A : Measure No. 4
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Zadl]

CP05 of RMS Voltage Phase B Measure No. a01i lhthuay ( BNL ) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 93.83 93.58 93.53 93.78 93.28 93.43 93.38 93.48 93.63 91.64 94.23 94.23
2548 93.93 94.03 94.08 99.74 99.74 99.89 100 99.49 99.94 98.75 99.74 100
2549 99.89 99.89 99.84 98.95 99.84 99.54 99.79 98.7 96.26 96.81 96.66 | 96.71

102

RMS Voltage (% Vbase)

RMS Voltage - Phase B : Measure No. 4
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CP95 of RMS Voltage Phase B Measure No. 4 ao1il Ivlfhihuau (BNL ) Incoming - 115kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 96.16 95.92 96.06 96.36 95.92 DS .12 95.77 | 95.92 95.92 96.31 96.71 96.76
2548 96.46 96.51 | 102.43 | 102.72 | 102.67 | 102.58 | 102.72 | 102.53 | 102.58 | 102.63 | 102.67 | 102.67
2549 | 102.82 | 102.58 | 102.77 | 103.02 | 102.9 102.7 102.9 | 102.67 | 101.08 | 102.67 | 102.53 | 102.53
RMS Voltage - Phase B : Measure No. 4
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CPO05 of RMS Voltage Phase C Measure No. 4 a01f I thuau ( BNL ) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 95.27 95.12 95.17 95.32 94,92 95.02 95.07 95.12 95.22 93.33 95.72 93.23
2548 93.28 95.62 95.67 100 100 100.1 100.3 99.89 100.2 99.15 100 100.2
2549 99.99 100.1 100 99.25 99.99 99.74 99.94 99.05 97.01 97.46 97.36 97.36
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RMS Voltage - Phase C : Measure No. 4

RMS Voltage (% Vbase)
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CP95 of RMS Voltage Phase C | Measure No. -iﬂ aonil Ivldhahwau (BNL ) Incoming - 115 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 97.56 97.41 97.66 97.85 97.41 97.31 97.36 | 97.46 97.41 97.75 98.1 97.95
2548 97.85 98 102.77 | 102.87 | 102.92 | 102.77 | 102.87 | 102.72 | 102.77 | 102.82 | 102.87 | 102.77
2549 102.87 | 102.77 | 102.92 | 103.12 103 102.8 103 102.82 | 101.23 | 102.77 | 102.67 | 102.48

RMS Voltage - Phase C : Measure No. 4
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RMS Voltage - 3 Phase : Measure No. 4
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(Y] v ] I 1 A 9
u‘smu"luam;a (Voltage Unbalance) puatuasaznsung nyvoya 36

CP95 of Voltage Unbalance Measure No. 4 a01i lhThuau ( BNL ) Incoming - 115 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0914 0.874 0.884 0.864 0.894 0.894 0.904 0.894 0.889 1.374 0.834 -
2548 0.874 0.854 0.284 0.164 0.139 0.169 0.269 0.139 0.749 0.134 | 0.204
2549 0.244 0.179 0.139 0.634 0.109 0.114 0.139 0.614 0.824 0.814 0.819 | 0.819
Voltage Unbalance : Measure No. 4
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633 MINITLNNVPMIIAY (Voltage Fluctuations) 1931¢]uaIM Long Term

Flicker Severity (Plt)
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CP95 of Plt Phase A Measure No. 4 ao1fl Ivlfhfhuau (BNL ) Incoming - 115 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.508 0.499 0.494 0.516 0.509 0.499 0.503 0.497 0.506 0.7 0.503 0.507
2548 0.542 0.531 0.539 085358 0.506 0.474 0.513 0.531 0.49 0.526 0.522 0.53
2549 0.517 0.505 0.507 0.613 0.499 0.565 0.531 0.622 0.77 0.767 0.741 0.719
Long Term Flicker Severity ( Plt) - Phase A : Measure No. 4
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CP95 of Plt Phase B Measure No. 4 ao1fl Ivlfhfhuau (BNL ) Incoming - 115 kv
Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.373 0.357 0.358 0.376 0.394 0.396 0.384 0.368 0.376 0.657 0.396 | 0.368
2548 0.459 0.476 0.416 0.415 0.438 0.379 0.427 0.484 0.394 0.465 0.428 | 0.452
2549 0.428 0.437 0.429 0.576 0.4 0.552 0.45 0.596 0.725 0.737 0.706 | 0.664
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Long Term Flicker Severity ( Plt) - Phase B : Measure No. 4
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CP95 of Pt Phase C MeasureNo. | 4 aonil Inldhifan (BNL ) Incoming - 115 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 0.371 0.354 0.355 0.362 0.38 0.38 0.367 0.346 0.364 0.681 0.365 0.378
2548 0.432 0.408 0.4 0.4 0.396 0.361 0.393 0.442 0.405 0.433 0.429 0.472
2549 0.44 0.445 0.409 0.588 0.413 0.478 0.469 0.608 0.752 0.757 0.74 0.681

Long Term Flicker Severity ( Plt) - Phase C : Measure No. 4
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Long Term Flicker Severity ( PIt) - 3 Phase : Measure No. 4

0.9

0.8 —

0.7 1 N

0.6 1

05 ‘

o

0.4 4

oo {01 {01 {01 A (A | |||i|||||||||||| AL

0.2 I | Il LWL L

IIIII IIIIi IIIII'

0 g - |
~ oo | L ol b B ~ 0 W © O O 0 o © o O o o 9O 9O O O ()
vsr?.rﬁrsrﬁfsr<.r<.r'<?<r?.r*#?######?#?##%’######%#3
c o = = c S5 O o B cC O = =5 > c© 5 O a9 g cC O = 5 > € 5 O a5 >
59 85 3539 %838 83 8235328686538 3868066 3s5=z5398%83 ¢
S L =< s s < »n Oz a9 5w =< s » < n Oz a9~ u =< s~ I »w O =z A

Month - Year

4

110 6.47 nsnluvandasdoya CP95 o Plt 14 3 e veunTosTanueoay 4

MINYoyavDIA Plt iona1san wla A Tindiga e 0.474 aggege Av 0.77

v
s o

e B iAdiga Av 0.357 uazgaga Ao 0.737 la € Hadiga Ao 0.346 Hazgaga Ao 0.757
{ a :JI < g =W ' ' 1 A ' 3
WeNnsaNg 3 e 9z Iaegsznang 0.346-0.757 uazaasnlda A Targaniime 2

wannudsrandaiimndRosiui 3 mla dasideu no- 5.0.49 Ml Wi ueyh

cu d 1 1 A @ 1 4 A 1 a
0.7 NIUA PIt Tua19 36 maumagiummmmmgmﬂa lJl,lll,ﬂ‘l'! 1.0

63.4  ANUAATNEUMUIITNBHNTINVDINTINY (Total Harmonic Voltage Distortion :
THDYV)

a d a J d A o
1) !!ﬁﬂﬁwﬁﬂ1§3!ﬂi1°"ﬁﬂ'J13»]Nﬂ!ﬁﬂuﬁghua153»1?)1—!ﬂ§'33~l‘l]®\1!!§3ﬂ1! (THDYV)
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CP95 of THDV Phase A Measure No. 4 ao1fl Ivlfhihuau (BNL ) Incoming - 115kV

Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 2.419 2.229 2.099 2.229 2.174 2.174 2.174 2.284 | 2.189 2.269 2,129 | 2.194

2548 2.244 2.094 2.104 1.389 1.314 1.289 1.359 1.454 1.364 1.389 1.359 | 1.429

2549 1.429 1.389 1.324 1.514 1.439 1.374 1.449 1.614 1.834 1.799 1.719 | 1.819
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Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 4

Voltage THD (% Vbase)
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CP95 of THDV Phase B MeasureNo. | 4 aonil Ivlihahuau (BNL ) Incoming - 115 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 2.424 2.199 2.069 2.194 B30 2.134 2.119 2.259 2.144 2.219 2.129 | 2.289
2548 2.364 2.039 2.034 1.314 1.209 1.169 1.239 1.319 1.229 1.279 1.239 | 1.309
2549 1.309 1.264 1.194 1.414 1.294 1.254 1.299 1.474 1.694 1.644 1.559 | 1.659

Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 4
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a d a 1 J a (Y]
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CP95 of THDV Phase C Measure No. 4 a01f Ity ( BNL ) Incoming - 115 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 2.259 2.019 1.929 2.024 1.979 1.949 1.919 2.079 1.959 2.194 1.944 2.224
2548 2.404 1.919 1.909 1.354 1.259 1.204 1.274 1.399 1.299 1.359 1.274 1.359
2549 1.354 1.324 1.274 1.509 I.389 1.309 1.354 1.599 1.909 1.804 1.764 1.739
Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 4
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MNdoyavesn1 THDV Wolosan e A fiArdiga Ao 1.289% uazgage
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6.4 MAANzHYeyaTaIAVI ARSI TAINIAY 5
6.4.1 UM1IA RMS U9913901 (RMS Voltage)

Ji [y [~
1) UaaINansinsIzrivin RMS voauseau ila A nuailuaisraaznsii

1 Aay I v dy
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CPO05 of RMS Voltage Phase A Measure No. 5 ao1fi Ivihuiauniial (LCA) Incoming 1 - 22 kv

Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year

2547 99.39 99.65 99.65 99.6 99.65 99.6 99.6 99.65 99.6 99.65 99.65 99.6

2548 99.6 99.6 99.65 99.6 9955 99.6 99.7 99.65 99.65 99.6 99.6 99.55

2549 99.6 99.55 99.65 99.65 99.55 99.7 99.6 99.55 99.55 99.6 99.6 99.6

RMS Voltage - Phase A : Measure No. 5
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GﬂiNﬁ 6.42 Wﬁ?lﬂi'l%ﬂelsljﬂuuﬁ CP95 Y9311 RMS voausiaumd A ﬂlﬁ]ﬁlﬂ?ﬁ]\‘l’)ﬂ‘ﬂﬂWﬂm% 5
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CP95 of RMS Voltage Phase A Measure No. 5 aofl Ilfhuvauniial (LCA) Incoming 1 - 22 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 101.47 | 101.53 | 101.53 | 101.53 | 101.53 | 101.53 | 101.53 | 101.52 | 101.57 101.6 101.5 101.5
2548 101.52 | 101.52 | 101.63 | 101.57 | 101.57 | 101.57 | 101.57 | 101.52 | 101.57 | 101.57 | 101.57 | 101.57
2549 101.57 | 101.57 | 101.63 | 101.68 | 101.63 | 101.63 | 101.57 | 101.63 | 101.63 | 101.63 | 101.63 | 101.68
RMS Voltage - Phase A : Measure No. 5
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CP05 of RMS Voltage Phase B Measure No. 5 aofl lvihuvanaiial (LCA) Incoming 1 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 99.7 99.91 100 99.91 99.96 99.91 99.91 99.91 99.81 99.91 99.91 99.86
2548 99.91 99.86 99.86 99.86 99.81 99.81 99.91 99.86 99.86 99.86 99.86 | 99.86
2549 99.86 99.86 99.86 99.86 99.86 99.86 99.81 99.81 99.76 99.81 99.81 | 99.86
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RMS Voltage - Phase B : Measure No. 5
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CP95 of RMS Voltage Phase B | Measure No. 1 dnil llihuvaunifal (LCA) Incoming 1-22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 101.94 | 101.94 | 101.94 | 101.94 | 101.94 | 101.94 | 101.89 | 101.89 | 101.89 | 101.9 101.9 101.9
2548 101.99 | 101.94 | 101.99 | 101.99 | 101.89 | 101.89 | 101.94 | 101.89 | 101.89 | 101.94 | 101.94 | 101.94
2549 101.99 | 101.89 | 101.83 | 101.99 | 101.99 | 101.89 | 101.83 | 101.94 | 101.94 | 101.94 | 101.94 | 101.99
RMS Voltage - Phase B : Measure No. 5
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M13197 6.45 HAIATIZHYOYYA CPOS YBIVUIA RMS voussauld C vouniosinnuiomy 5
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CP05 of RMS Voltage Phase C Measure No. 5 aa1i Ihuranniial (LCA) Incoming 1 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 100 100.1 100.2 100.1 100.1 100.1 100.1 100.1 100.1 100.3 100.2 100.2
2548 100.2 100.1 100.1 100.1 100 100.1 100.2 100.1 100.1 100.1 100.1 100.1
2549 100.1 100.1 100.1 100.1 100.1 100.1 100 100 100 100.1 100.1 100.1
RMS Voltage - Phase C : Measure No. 5
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CP95 of RMS Voltage Phase C Measure No. 5 aoil Ilfhumauniial (LCA) Incoming 1 - 22 kV
Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 102.15 102.2 | 102.15 102.2 102.2 | 102.15 | 102.15 102.2 102.25 102.3 102.3 102.3
2548 102.25 | 102.25 102.3 102.3 102.15 102.2 102.2 102.2 102.2 102.25 | 102.25 | 102.25
2549 102.25 102.2 102.15 | 102.35 | 102.35 | 102.15 | 102.09 | 102.25 102.2 102.25 102.2 102.25
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91InYoya CPO5 LAz CP9S ¥04A1 RMS vos Ay ainsan md A a1
CP05 A1gA AD 99.39% LAZA1 CPIS A Ao 101.68% ld B A1 CPOS5 A1 A 99.7% Waz
A1 CP95 ggA AD 101.99% 1wld C Tifi1 CPO5 @1gfa Ao 100.% azA1 CPI5 g Av 102.35%
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6.4.2 !!‘Nﬂ‘lﬂﬁﬁuﬂﬁ (Voltage Unbalance) puatuasaaznsvung NnyIBYa 36
A 2 dy
DU ANU

y a <Y v (] 4 [
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CP95 of Voltage Unbalance Measure No. 5 aoi i umannatal (LCA) Incoming 1 - 22 kV

Month

Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year

2547 0.379 0.299 0.309 0.429 0.339 0.304 0.324 0.344 | 0.344 0.394 0.374 | 0.394

2548 0.399 0.339 0.319 0.459 0314 0.309 0.324 0.329 0.329 0.329 0.329 | 0.369

2549 0.369 0.329 0.284 0.449 0.359 0.289 0.299 0.319 0.279 0.309 0.279 | 0.314

Voltage Unbalance : Measure No. 5
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6.43  MINTLUNONVDIUTIAY (Voltage Fluctuations ) mnzluau Long Term

Flicker Severity (Plt)

d y (Y] [
1) HAAINAMIIATIZHNMINIZINaNVa I Tuau Pit e A 1 ailuasng

1 4
uaznswluna Niidoya 36 hou v e A fail

A1319N 6.48 HAIATIZH VYA CPI5 ¥4 Plt e A veanTasIanunaay 5

U

CP95 of Plt Phase A Measure No. 5 aondl Inlihunauniial (LCA) Incoming 1 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.474 0.456 0.463 0.462 0.476 0.461 0.451 0.461 0.482 0.451 0.434 | 0.502
2548 0.509 0.489 0.478 0.479 0.471 0.472 0.472 0.462 0.486 0.496 0.467 | 0.487
2549 0.466 0.456 0.42 0.454 0.445 0.482 0.478 0.451 0.478 0.469 0.457 0.479
Long Term Flicker Severity (Plt) - Phase A : Measure No. 5
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CP95 of Plt Phase B Measure No. 5 arondi Inlhuvauniial (LCA) Incoming 1 - 22 kV
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.445 0.437 0.448 0.434 0.47 0.442 0.429 0.442 0.466 0.435 0.41 0.487
2548 0.488 0.462 0.461 0.461 0.44 0.445 0.438 0.427 0.457 0.47 0.433 | 0.463
2549 0.439 0.427 0.371 0.44 0.451 0.454 0.454 0.422 0.442 0.44 0.43 0.462
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Long Term Flicker Severity ( Plt) - Phase B : Measure No. 5
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I .
CP95 of Plt Phase C Measure No. f ,ﬁ ao1i Ihurauniial (LCA) Incoming 1 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 0.453 0.43 0.445 0.431 0.456 0.439 0.424 0.437 0.453 0.427 0.403 0.479
2548 0.493 0.464 0.455 0.452 0.435 0.435 0.431 0.423 0.444 0.469 0.427 0.456
2549 0.43 0.424 0.367 0.425 0.415 0.447 0.449 0.416 0.436 0.432 0.425 0.461
Long Term Flicker Severity ( Plt) - Phase C : Measure No. 5
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Long Term Flicker Severity ( PIt) - 3 Phase : Measure No. 5
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6.44  ANUAANEUMUSITNONNITINVDIUTIAY (Total Harmonic Voltage Distortion :
THDYV)

a d a J d a (Y]
1) !!ﬂﬂQNaﬂ'lﬁ’J!ﬂﬁ]“’“r‘iﬂ'313»1Nﬂ!ﬁﬂuéhua15N9Nﬂ§'33~l‘1]®\1!!5\3ﬂ1! (THDYV)
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M13197 6.51 HAIATIZHYYA CPI5 ¥Dd THDV 1l A veuniosinniomy 5

CP95 of THDV Phase A Measure No. 5 aondl Inlfhunauniial (LCA) Incoming 1 -22 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.444 1.424 1.329 1.459 1.224 1.549 1.574 1.619 1.699 1.624 1.589 | 1.784

2548 1.819 1.619 1.509 1.754 1.529 1.544 1.654 1.609 1.704 1.544 1.599 | 1.729

2549 1.634 1.544 1.524 1.814 1.324 1.474 1.624 1.809 1.514 1.404 1.474 | 1.749
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Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 5
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a d a 1 J a (Y]
3) !!ﬂﬂ@Naﬂ]ﬁﬁ!ﬂﬁ]%ﬂﬂ'J1NWﬂ!ﬁﬂﬂa]uﬂ‘lﬁﬂlﬂuﬂﬁjﬁlﬂlﬂﬁlﬁﬂﬂu (THDV)
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M13797 6.53 HAIATIZHVOYA CPYS5 499 THDV e C vounIosianuiomy 5

CP95 of THDV Phase C Measure No. 5 ao1i Ihuranntial (LCA) Incoming 1 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 1.394 1.359 1.274 1.374 1.179 1.409 1.424 1.484 1.549 1.494 1.504 1.679
2548 1.729 1.534 1.474 1.694 1.559 1.574 1.679 1.619 1.689 1.514 1.554 1.674
2549 1.564 1.529 1.484 1.679 I.279 1.524 1.624 1.809 1.469 1.379 1.484 1.714
Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 5
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Total Harmonic Voltage Distortion (THD) - 3 Phase : Measure No. 5

Voltage THD (% Vbase)
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6.5.1  UMIA RMS ¥99113301 (RMS Voltage)

%) [y [~
1) UaaInan NI IzHiving RMS voauseau ila A nuailuaisraznsv
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CPO05 of RMS Voltage Phase A Measure No. 6 aonil lthuvawnifal (Lca) Incoming 2 - 22 kV

Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 99.6 99.81 99.76 99.76 99.76 99.81 99.76 99.76 99.76 99.81 99.76 | 99.81

2548 99.76 99.81 99.81 99.81 99.81 99.81 99.81 99.76 99.81 99.81 99.81 | 99.81

2549 99.81 99.81 99.81 99.81 99.86 99.81 99.81 99.81 99.81 99.81 99.81 | 99.81

RMS Voltage - Phase A : Measure No. 6
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CP95 of RMS Voltage Phase A Measure No. 6 aofl Ilfhuvauniial (LCA) Incoming 2 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 101.68 | 101.68 | 101.73 | 101.68 | 101.68 | 101.63 101.68 | 101.63 | 101.68 | 101.68 | 101.68 | 101.73
2548 101.73 | 101.68 | 101.73 101.73 101.73 | 101.73 101.73 101.78 | 101.78 | 101.78 | 101.83 101.78
2549 101.78 | 101.78 | 101.83 | 101.78 | 101.89 | 101.83 101.73 101.78 | 101.78 | 101.78 | 101.83 | 101.83
RMS Voltage - Phase A : Measure No. 6
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CPO05 of RMS Voltage Phase B Measure No. 6 aondl Inlfhunauniial (LCA) Incoming 2 - 22 kv
Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 99.7 99.86 99.81 99.86 99.86 99.91 99.86 99.86 99.86 99.96 99.91 99.91
2548 99.86 99.91 99.81 99.91 99.86 99.86 99.86 99.81 99.81 99.86 99.81 | 99.86
2549 99.81 99.81 99.76 99.76 99.7 99.7 99.76 99.76 99.7 99.76 99.7 99.7
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RMS Voltage (% Vbase)
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CP95 of RMS Voltage Phase B Measure No. I\6 | amii lWihuvauniial (LCA) Incoming 2 - 22 kV
o
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 101.94 | 101.89 | 101.89 | 101.89 | 101.89 | 101.84 | 101.89 | 101.83 | 101.94 | 101.94 | 101.94 | 101.94
2548 101.94 | 101.89 | 101.83 | 101.89 | 101.89 | 101.94 | 101.89 | 101.89 | 101.83 | 101.89 | 101.89 | 101.89
2549 101.89 | 101.83 | 101.78 | 101.83 | 101.99 | 101.78 | 101.78 | 101.83 | 101.83 | 101.83 | 101.83 | 101.89
RMS Voltage - Phase B : Measure No. 6
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CP05 of RMS Voltage Phase C Measure No. 6 ao1f Ivfhuauniial (LCA) Incoming 2 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 99.96 100 100 100 100 100.1 100 100.1 100.1 100.2 100.2 100.2
2548 100.1 100.1 100.1 100.1 100 100 100 100 100.1 100.1 100 100.1
2549 100 100 100 100 99.96 99.96 99.91 99.96 99.96 100 99.96 99.96
RMS Voltage - Phase C : Measure No. 6
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CP95 of RMS Voltage Phase C Measure No. 6 ao1i ihuvanntfal (LCA) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 102.15 | 102.05 | 102.09 | 102.09 | 102.09 | 101.99 | 102.99 | 102.04 | 102.15 | 102.25 102.2 102.2
2548 102.15 | 102.09 | 102.09 102.2 102.09 | 102.15 | 102.09 | 102.15 | 102.09 | 102.15 | 102.15 | 102.15
2549 102.15 | 102.09 | 102.04 | 102.09 102.2 101.99 | 101.94 | 101.99 | 102.04 | 102.09 | 102.04 | 102.99
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RMS Voltage - Phase C : Measure No. 6
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91InYoya CPO5 LAz CP9S ¥04A1 RMS vos Ay ainsan md A a1
CP05 A1gA A1D 99.6% WazA1 CP95 gaga Ao 10189% tvla B HA1 CPOS A1ga Av 99.7% LA
CP95 ¢agn D 101.99% wla C HiA1 CPO5 dige Av 99.91% WazA1 CPI5 g Av 102.99%
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6.5.2 u‘seﬂu"!uau@a (Voltage Unbalance) puatuasaaznsmung nyIBYA 36
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CP95 of Voltage Unbalance Measure No. 6 amit Idhuvanaital (LCA) Incoming 2 - 22 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 0.319 0.259 0.269 0.339 0.299 0.274 0.284 0314 | 0.344 0.379 0.374 | 0.364

2548 0.344 0.294 0.269 0.389 0.284 0.264 0.274 0.309 0.269 0.279 0.289 | 0.304

2549 0.299 0.299 0.259 0.344 0.254 0.259 0.234 0.239 0.254 0.259 0.209 | 0.269

Voltage Unbalance : Measure No. 6
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6.53  MINTLUNONVDIUTIAY (Voltage Fluctuations ) mnzluau Long Term
Flicker Severity (Plt)
a d d' (% U [
1) UAAINANITUAIITHNITINISINDNUDIULIIAY 1uaau PIt !V\Iﬁ A LL’U\?L“]JL!G]'I?N

1 4
uaznswluna Niidoya 36 hou v e A fail

M13190 6.61 HAIATIZHTYYA CPY5 U4 Plt Wla A veunTasTAmINaaY 6

CP95 of Plt Phase A Measure No. 6 aondl Inlihunauniial (LCA) Incoming 2 - 22 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 0.477 0.476 0.474 0.483 0.486 0.473 0.47 0.48 0.501 0.466 0.46 0.512

2548 0.516 0.504 0.509 0.504 0.496 0.497 0.499 0.496 0.504 0.494 0.48 0.501

2549 0.481 0.48 0.46 0.483 0.456 0.505 0.505 0.481 0.495 0.485 0.466 | 0.493

Long Term Flicker Severity (Plt) - Phase A : Measure No. 6
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M13197 6.62 HAINIIZH YA CPYS U4 Plt Wl B vpunseaiavutaiay 6

CP95 of Plt Phase B Measure No. 6 arondi Inlhuvauniial (LCA) Incoming 2 - 22 kV

Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 0.409 0.412 0.418 0.416 0.44 0.411 0.402 0.43 0.458 0.402 0.387 0.46

2548 0.456 0.453 0.45 0.451 0.423 0.425 0.429 0.422 0.428 0.432 0.397 | 0.431

2549 0.412 0411 0.36 0.42 0.393 0.445 0.463 0.415 0.416 0.416 0.4 0.426
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Long Term Flicker Severity ( Plt) - Phase B : Measure No. 6
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e
CP95 of Pt Phase C Measure No. | E?* aondi Ivlfhuauniial (LCA) Incoming 2 - 22 kv
Month
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Year
2547 0.407 0.409 0.412 0.406 0.426 0.409 0.406 0.424 0.447 0.395 0.382 0.458
2548 0.46 0.45 0.438 0.437 0.418 0.418 0418 0.412 0.412 0.427 0.388 0.423
2549 0.407 0.406 0.359 0.411 0.382 0.443 0.457 0.412 0.404 0.404 0.392 0.423
Long Term Flicker Severity ( Plt) - Phase C : Measure No. 6
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Long Term Flicker Severity ( Plt) - 3 Phase : Measure No. 6
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6.54 ANUAANEUMHSITNONNITINVDIUTIAY (Total Harmonic Voltage Distortion :
THDV)

a d a X d A o
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M13197 6.64 HAIATIZHYOYYA CPIS DY THDV 1l A vouAToIIanuIemy 6

CP95 of THDV Phase A Measure No. 6 aondl Irlfhunauniial (LCA) Incoming 2 - 22 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.319 1.194 1.199 1.304 1.309 1.114 1.089 1.084 1.129 1.109 1.199 | 1.284

2548 1.284 1.194 1.099 1.419 1.079 1.244 1.214 1.139 1.124 1.249 1.344 | 1.534

2549 1.434 1.154 1.179 1.694 1.229 1.069 1.174 1.269 1.309 1.364 1.254 | 1.724
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Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 6

2
1.8 1
- 1.6 7
1%
@
214
>
s 124 |
Q 14 K, |
T 1 |
= I
(]
j=2 |
8 |
= W
>
Lol
| | =
NN N NN NN ~N N N N ® 0 ® @ ©® © © ® ® ® o 9O o O
S Y Y Y YY Y Sttt Y Tl T T = L L S I )
c & 5 5 = £ 35 a 5 2 o Ee) = > c 3 a 5 =2 o6 c 4 =
3 5 5 5 3 3 = 5 S 3 8
EPEREIOTgOERAF iR ES 3028 S

Month - Year

Apr-49

May-49
Jun-49

o O [}
$$%%T ¥
5 2 a 5 2 9
S @ S o
L » O z2 Ao

711 6.82 namumaaasdoya CPOS voe THDV 1ld A vouniosinrueay 6

a d a 1 d a (Y]
2) !lﬁﬂQNﬁfﬂﬁ’Jlﬂi1$1’iﬂ313~lﬂﬂ!ﬁﬂu€]}1u81iﬂi’)uﬂi’JN‘lli’N!!iQﬂ‘u (THDV)

[ v éd 9 A (% 49]
wla B uiailuansiamaznavuna niveya 36 0oy vad e B Al

v A P 4 g
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CP95 of THDV Phase B MeasureNo. | 6 | amillilihunaunifal (LCA) Incoming 2 - 22 kv
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 1.274 1.094 1.114 17139 1.124 1.014 1.009 1.004 1.059 0.979 1.079 1.174
2548 1.184 1.099 1.004 1.324 1.024 1.179 1.119 1.014 1.019 1.154 1.239 | 1.424
2549 1.364 1.059 1.074 1.574 1.269 0.959 1.064 1.129 %930 1.279 1.159 | 1.564

Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 6
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a d a 1 J a (Y]
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CP95 of THDV Phase C Measure No. 6 ao1i Ihuanniial (LCA) Incoming 2 - 22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 1.259 1.009 1.074 1.139 1.114 1.039 1.039 1.064 1.099 1.064 1.134 1.194
2548 1.209 1.134 1.039 1.369 1.019 1.149 1.124 1.054 1.009 1.149 1.249 1.429
2549 1.339 1.069 1.079 #5990 1.229 0.994 1.124 I, 1150 1.224 1.259 1.129 1.604
Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 6
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Total Harmonic Voltage Distortion (THD) - 3 Phase : Measure No. 6
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6.6 MIAINTTHVLYATIADAVDUATVIIAVINENAY 7
6.6.1 UYUIA RMS ¥93115301 (RMS Voltage)

a d (% T g
1) UaadNanIIAAINLHIUIA RMS UBIIIAH wa A vusduasragns

1A 9 A [ dy
LU NUVDYA 36 1ADU VDN PG

M13197 6.67 HAIATIZHiYOYA CPOS UDIULIA RMS Uoaussaulda A vounseaianuieas 7

CP05 of RMS Voltage Phase A Measure No. 7 ao1i Iihuranaiial (LCA) Incoming - 115 kv

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec

Year

2547 100.5 100.4 100.4 100.3 100.2 100.5 100.3 100.5 100.3 99.44 99.74 100.5

2548 100.3 100.3 100.2 100.2 100.2 100 100.2 100.1 99.84 100.1 100 100.2

2549 99.89 99.64 100.4 100.3 101 101.2 100.8 100.8 100.4 100.5 100.4 100.5

RMS Voltage - Phase A : Measure No. 7
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CP95 of RMS Voltage Phase A Measure No. 7 aofl Ilfhuvauniial (LCA) Incoming - 115kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 103.02 | 102.58 | 102.58 | 102.58 | 102.82 | 102.67 | 102.63 | 102.82 | 102.77 | 101.88 | 102.77 | 102.77
2548 102.58 | 102.72 | 102.67 | 102.87 | 102.82 | 102.72 | 103.22 | 102.82 | 102.43 | 102.97 | 103.17 | 103.07
2549 102.77 | 103.22 | 103.37 | 103.37 103.5 103.8 103.8 104.02 | 103.62 | 103.47 | 103.47 | 103.52
RMS Voltage - Phase A : Measure No. 7
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CP05 of RMS Voltage Phase B Measure No. 7 ao1i ihuvanatfal (LCA) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 100.7 100.6 100.6 100.5 100.4 100.7 100.4 100.6 100.4 99.79 100 100.7
2548 100.5 100.5 100.4 100.3 100.3 100.2 100.3 100.3 100 100.3 100.2 100.4
2549 100 99.84 100.5 100.6 101.2 101.3 101 101 100.6 100.7 100.6 100.6
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RMS Voltage - Phase B : Measure No. 7

RMS Voltage (% Vbase)
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s o 8 2 T 3 S 0 N0 _alFcl o S 19 TS S 9 8 2 0 8 o 8 2 & 3

S =<5 Hpo0zags5Es<=s",22HpozaosEsI=sA"
Month - Year

Nov-49
Dec-49

71 6.88 namlumanandoya CPOS Yo9ULIA RMS vou53aY 1la B

VDUATBITANINYIAY 7

{ a J @ 4 [
ﬂ’]'i'l\‘]ﬁ 6.70 Wajlﬂi']gﬁ‘{llﬂialja CP95 Y03UU1A RMS vaut53a e B Gll'f)\uﬂ?f]\i'lﬂﬂw'lﬂlﬁéll 7

-‘!
CP95 of RMS Voltage Phase B Measure No. -ié

aonil Ilhumawniial (LCA) Incoming - 115 kV

Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct
Year

Nov Dec

2547 | 103.32 | 102.82 | 102.87 | 102.82 | 103.12 | 102.92 | 102.82 | 103.02 | 102.97 | 102.23

103.02 | 103.02

2548 | 102.92 | 103.02 | 102.92 | 103.17 | 103.02 | 102.97 | 103.47 | 103.07 | 102.72 | 103.27

103.47 | 103.42

2549 | 103.07 | 103.52 | 103.52 | 103.57 | 103.6 103.9 104.1 102.31 | 103.92 | 103.82

103.72 | 103.77

RMS Voltage - Phase B : Measure No. 7

RMS Voltage (% Vbase)
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a d % 1 g
3) HaeNNaN1IAUAITITHUYHIA RMS Y9Iy wa ¢ vusduasragns

1 Aay A [ dy
UM NUUDYA 36 1D VDY ma C Al

A a d @ 4 [
MINN 6.71 Nﬁ?tﬂﬁ?%ﬂ"fljﬂyﬂ CP05 U04¥UIA RMS Vot saumea C ﬂl@ﬁlﬂ?ﬂﬂ?ﬂWNWﬂla‘U 7

maqm%ﬁwmmam 7

CP05 of RMS Voltage Phase C Measure No. 7 a01i Ihunaunidal (LCA) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 | 1005 | 1004 | 1004 | 1003 | 1002 | 1004 | 1003 | 1005 | 1002 | 99.64 | 99.89 | 100.5
2548 | 1002 | 1002 | 1003 | 1002 | 100.1 | 100 | 1002 | 1002 | 100 | 1002 | 1002 | 100.4
2549 | 100 | 99.79 | 1006 | 1005 | 101 | 101.3 | 1009 | 101 | 1005 | 100.6 | 1005 | 100.5
RMS Voltage - Phase C : Measure No. 7
101.5
@ 101 —
g
g
&
[}
2
g | |
)
=
© —
5 S LY YT SS9 999983999939999%3333°9%3
S8 8528333382888 838333383858888333§8¢8%¢%
Month - Year
d’ 1 9 [
719 6.90 n3lunaAIvBYa CPOS YBIVUIA RMS V05 3aU tWla C

M13197 6.72 HANATIZHYOYA CPIS Y9IUUIA RMS Voaussauld C vounIosinnmemy 7

CP95 of RMS Voltage Phase C Measure No. 7 ao1i ihuvanatfal (LCA) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 102.87 | 102.53 | 102.48 | 102.48 | 102.77 | 102.58 | 102.48 | 102.72 | 102.63 | 101.93 | 102.67 | 102.67
2548 102.53 | 102.67 | 102.63 | 102.77 | 102.72 | 102.58 | 103.07 | 102.82 | 102.48 | 102.92 | 103.17 | 103.07
2549 102.82 | 103.32 | 103.47 | 103.42 103.6 103.9 103.8 104.07 | 103.67 | 103.52 | 103.52 | 103.47
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RMS Voltage - Phase C : Measure No. 7
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91InYoya CPO5 LAz CP9S ¥04A1 RMS vos Ay ainsan md A a1
CP05 M1gA A0 99.44% WazA1 CP95 gaga Ao 104.02% 1d B HA1 CPO5 @1ga Av 99.79%
1azA1 CP95 gaga AD 104.1% wld C i1 CPO5 @1qa Ap 99.64% WazA1 CPIS guea Ao

A 1 1

104.07% N5 3 d 921Tiu HA10g521I19 99.44 — 104.07% TaetiaIndifeeniu

u
9

= 9 A qu’ ~ 1 A A 1
LLEI%MLH’JIH?J?N‘V]‘]J?%?H’M 103% ‘VN‘L!i‘Ll“lf’N 36 IADU LUBATIVADUIINAT CPOS  Lag CPI9S

v o 1 1 @ a L 1 4 1 a 1 o
ﬂlﬂilliﬂﬂﬂﬂﬁ@gﬁlu%ﬂx‘l +5% ﬂl@ﬁlliﬁﬂufﬂl}N’éN G?Q@gslummmmmgmﬁa llmﬂu +10% 1 HUNU

(Y] v ] I v A 9
6.6.2 u‘saﬂu"luau@a (Voltage Unbalance) puatuasaznsmung nyIBYa 36

A 2 dy
DU ANU

y a <Y v (] 4 [
@ﬂiNﬁ 6.73 AR PR A NIV @PJ5 Gummmu‘luamqa ﬂl@ﬂ!ﬂ?ﬂ\i’)ﬂ‘ﬂhWﬂ!a"U 7

CP95 of Voltage Unbalance Measure No. 7 aoi i umannatal (LCA) Incoming - 115 kV

Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 0.274 0.209 0.209 0.279 0.209 0.214 0.209 0.199 0.204 0.199 0.204 | 0.239

2548 0.264 0.209 0.184 0.269 0.194 0.199 0.209 0.194 0.174 0.209 0.199 | 0.239

2549 0.259 0.199 0.159 0.239 0.194 0.184 0.194 0.209 0.209 0.194 0.179 | 0.234

Voltage Unbalance : Measure No. 7
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Voltage Unbalance (% Vn/Vp)
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6.63  MINTLUNONVDIUTIAY (Voltage Fluctuations ) mnzluau Long Term
Flicker Severity (Plt)
a d d' (% U [
1) UAAINANITUAIITHNITINISINDNUDIULIIAY 1uaau PIt !V\Iﬁ A LL’U\?L“]JL!G]'I?N

1 4
uaznswluna Niidoya 36 hou v e A fail

M13190 6.74 HAIATIZHYOYYA CPY5 U4 Pl Wla A vewnTesTamNaay 7

CP95 of Plt Phase A Measure No. 7 aodl lihuauniial (LCA) Incoming - 115 kv

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 0.545 0.54 0.538 0.529 0.546 0.534 0.525 0.542 0.56 0.521 0.515 | 0.583

2548 0.585 0.569 0.563 0.557 0.537 0.536 0.545 (0,525 0.567 0.582 0.53 0.561

2549 0.536 0.532 0.491 0.517 0.489 0.557 0.554 0.519 0.557 0.551 0.538 0.62

Long Term Flicker Severity (Plt) - Phase A : Measure No. 7
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Feb-48 [m
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Month - Year

511 6.95 namlunauanasdoya CP95 ve Plt e A vounsosiavunomy 3

d y (Y] [
2) uaIamMsINIITHMInszNeNv s u luau Pt wla B tajaduansna

v E4
uazns v Niideya 36 Hou v e B Al

M13197 6.75 HAINIIZH YA CPYS U4 Plt Wl B vounseaiavuiaiay 7

CP95 of Plt Phase B Measure No. 7 arondi Inlhuvauniial (LCA) Incoming - 115 kV

Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 0.502 0.504 0.507 0.49 0.516 0.5 0.485 0.51 0.532 0.483 0.472 | 0.551

2548 0.563 0.537 0.529 0.533 0.497 0.494 0.512 0.503 0.525 0.544 0.49 0.52

2549 0.505 0.498 0.432 0.499 0.454 0.535 0.537 0.492 0.525 0.522 0.52 0.584
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Long Term Flicker Severity ( Plt) - Phase B : Measure No. 7

0.7

1 6.96 nawlumueanoya CP9S vas Pl e B veuniosinvuiaay 3

3) gaaIRamInIzinsnszenuesay luaiu Pit e C uniadluasig

] E4
uaznswluvia ilidoya 36 Hou v e C Avil

A13197 6.76 MAIATIZHIOYA CPY5 ¥04 Plt Wl C vouaTosiaviueay 7

e
CP95 of Pt Phase C Measure No. | ,...fj aondi vlfhuauniial (LCA) Incoming - 115 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 0.489 0.478 0.483 0.477 0.49 0.489 0.474 0.492 0.507 0.466 0.459 0.533
2548 0.538 0.523 0.503 0.498 0.479 0.478 0.485 0.491 0.489 0.532 0.474 0.511
2549 0.499 0.492 0.434 0.471 0.449 0.51 0.507 0.48 0.506 0.513 0.506 0.567

0.6

Long Term Flicker Severity ( Plt) - Phase C : Measure No. 7
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Long Term Flicker Severity ( Plt) - 3 Phase : Measure No. 7
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719 6.98 nsluandasdoya CP95 o Plt 14 3 e veunTosianuieay 7

MINYoyavDaA Plt iona1gan wla A Tinidiga Ao 0.489 Laggege Av 0.62

e B liAdiga Av 0.432 tazgega Ao 0.584 1vla C HAdiga Ao 0.434 1azgaga Ao 0.567

> <

Won1smINg 3 e 9zariudn A1 Pt 19 3 vla A10835211919 0.432 — 0.62 aziea A Taga

1 o w (B 1 1 v ] LY 3 dyl 1 A
muna B uazile € mudiay Llﬁﬂﬂuuﬁﬁ%W‘lﬁﬁNﬂulllliﬂﬂuﬂ NaUA1 Plt 1Uw29 36 1AoU

@ 1 4 A 1A
ﬂﬁ@giulﬂm“ﬂﬂWﬂiﬂWUﬂ@ 1lmﬂu 1.0

a - ¢ a (Y]
6.6.4 ANUAANEUAHIITNONNITINVDIUTIAH (Total Harmonic Voltage Distortion :
THDV)

a d a X d a o
1) !!ﬁﬂQNﬁﬂ1§3!ﬂ51Z"r‘iﬂ'J13JNﬂ!ﬁﬂu@ghua1§N9uﬂ§?3~l‘ll®ﬂ!!§3ﬂ1! (THDYV)

Vg (R Y] A —
wa A uiiadluaisiaaznsmuna AlUeya 36 oy v tla A Al

M13190 6.77 HAIATIZHYOYA CPY5 UDY THDV 1l A vounToianuiomy 7

CP95 of THDV Phase A Measure No. 7 aonil Irlfhunauniial (LCA) Incoming - 115 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.954 1.804 1.784 1.944 1.794 1.774 1.769 1.759 1.749 1.739 1.884 | 1.954

2548 2.074 1.909 1.869 2.344 1.894 1.989 2.084 1.989 1.959 2.129 2.169 | 2.314

2549 2.264 2.049 2.009 2.539 2.119 2.014 2.104 2.134 2.119 2.179 2.079 | 2.449
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Total Harmonic Voltage Distortion (THD)

- Phase A : Measure No. 7

Voltage THD (% Vbase)
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a d a 1 d a (Y]
2) !lﬁﬂQNﬁfﬂﬁ’Jlﬂi1$1’iﬂ313~lﬂﬂ!ﬁﬂu€]}1u81iﬂi’)uﬂi’JN‘lli’N!!iQﬂ‘u (THDV)

[ v éd 9 A (% 49]
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A15197 6.78 Nﬁ’)mﬁ%ﬁ%’ﬂiﬂl}ﬁ CP95 499 THDV tild B VYBUATDIIANNIBLAY 7

[ r
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CP95 of THDV Phase B MeasureNo. | 7 | amillilfhunaunifal (LCA) Incoming - 115kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 1.239 1.109 1.099 1.194 1.104 1.084 1.094 1.064 1.054 1.044 1.184 | 1.234
2548 1.354 1.229 1.179 1.594 1.189 1.264 1.354 1.279 1.234 1.389 1.429 1.599
2549 1.529 1.314 1.274 1.749 1.414 1.299 1.364 1.384 1.384 1.454 1.354 1.714

Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 7
2

Voltage THD (% Vbase)
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a d a 1 J a (Y]
3) !!ﬂﬂ@Naﬂ‘lﬁ'J!ﬂﬁ‘l“’?‘iﬂ'J1NWﬂ!ﬁﬂﬂa]uﬂ‘lﬁﬂlﬂuﬂﬁjﬁlﬂlﬂﬁlﬁﬂﬂu (THDV)

1 I~/ [ d’d
wla ¢ vuailuesauaznalung Riidoy 18 36 1A0U Vo4 wla C mu

A13797 6.79 HANATIZHVOYA CPYS5 Y99 THDV e C vounIosiamnemy 7

CP95 of THDV Phase C Measure No. 7 ao1i Ihuranntial (LCA) Incoming - 115 kv

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec

Year

2547 1.894 1.749 1.729 1.919 1.739 1.734 1.724 1.714 1.714 1.709 1.804 1.854

2548 1.939 1.829 1.789 2.249 1.829 1.924 2.014 1.929 1.919 2.049 2.079 2.189

2549 2.119 1.974 1.909 2559 1.969 1.919 2.009 2.044 2.019 2.054 1.974 2.294

Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 7
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310 6.101 namlunianaasdioya CP95 voa THDV wla C veunTosianueay 7

Total Harmonic Voltage Distortion (THD) - 3 Phase : Measure No. 7
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1INYoyaveIA1 THDV Wonnsan e A Tmidige Ao 1.739% uazgaga

U

D 2.539% 1 B LA1d1ga Ao 1.044% uazgaga Ao 1.749% wazvla C Imdiga Av 1.709%

] 9

HAZFIgA Ao 2.359% efi1sanna 3 wlaaziiuhiiaegszning 1.044 — 2.539% ilaA uag

'
A A

A Y A @ Ao 1 Qg: qs;’ dy .
wac  umlndamesiu wld B Ua1d1na1e 2 e seunas 0.7% 19Hdo W15 Planning

A

Level ¥0952AU538U 115 kV A1 THDV 1 36 ifoudsaglunuaiuiasgiu fe Tumu 2.5 %

d aa 4 %
6.7 M3INNTHVOYAT DAV INTBITAKINEIAY 8
6.7.1 A RMS ¥8#35390% (RMS Voltage)

a d [ 1 g
1) UadNanIIUAINSHIUIA RMS UBIIIAH wa A vusduasragns

1A 9 A [ dy
LN NUVDYA 36 1D UBY e A a3l

{ a d @ 4 @
A15197 6.80 Nmma‘ww%ya CP05 U04YU1IA RMS Vo5 aa e A summ%ﬂmwmmaéu 8

CP05 of RMS Voltage Phase A Measure No. 8 ao1i Ihdainuae2 (PLV) Incoming 1 - 22 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 102.3 102.3 102.3 102.4 102.3 102.3 102.3 102.4 102.2 102.2 102.1 102.2

2548 102.2 102.2 102.2 102.2 102.3 102.3 102.3 102.3 102.4 102.3 102.2 | 102.2

2549 102.3 102.3 102.3 102.3 102.2 102.2 102.3 102.3 102.3 102.3 102.2 | 102.2

RMS Voltage - Phase A : Measure No. 8
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{ a 4 o { [
GﬂiNﬁ 6.81 Wﬁ?lﬂi'l%ﬂelsljﬂuuﬁ CP95 Y9311 RMS voausiaumd A ﬂlﬁ]ﬁlﬂ?ﬁ]\‘l’)ﬂ‘ﬂﬂWﬂmeU 8

VOIUATDIIANINBAY 8

CP95 of RMS Voltage Phase A Measure No. 8 aoil Ivlfhadnuas2 (PLV) Incoming 1 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 103.81 | 103.81 | 103.86 | 103.86 | 103.81 | 103.86 | 103.86 | 103.86 | 103.76 | 103.76 | 103.76 | 103.76
2548 103.7 103.7 | 103.76 | 103.7 | 103.81 | 103.76 | 103.86 | 103.86 | 103.91 | 103.76 | 103.7 | 103.76
2549 103.86 | 103.81 | 103.86 | 103.81 108%7 103.7 103.76 | 103.86 | 103.86 | 103.81 103.7 103.7
RMS Voltage - Phase A : Measure No. 8
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CP05 of RMS Voltage Phase B Measure No. 8 ao1i mhdaiauae2 (PLV) Incoming 1 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 101.8 101.8 101.7 101.8 102.3 102.3 102.4 102.4 102.3 102.2 101.8 101.5
2548 101.5 101.5 101.5 101.5 101.6 101.4 101.7 102.3 102.3 102.3 102.3 102.3
2549 102.4 102.4 102.3 102.4 102.3 102.3 102.4 102.4 102.5 102.5 102.4 102.4
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RMS Voltage - Phase B : Measure No. 8
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o
CP95 of RMS Voltage Phase B Measure No. -ifﬂ anii Ivihilaanuas2 (PLV) Incoming 1-22 kv

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec

Year

2547 | 103.45 | 103.39 | 103.45 103.6 | 103.91 | 103.91 | 103.96 | 103.96 | 103.91 | 103.91 | 103.7 | 103.13

2548 | 103.19 | 103.08 | 103.13 | 103.13 | 103.24 | 102.98 | 103.29 | 103.81 | 103.86 | 103.81 | 103.81 | 103.91

2549 | 103.91 | 103.86 | 103.86 | 103.86 | 103.86 | 103.76 | 103.91 | 103.96 | 104.02 | 104.02 | 103.91 | 103.91

RMS Voltage - Phase B : Measure No. 8
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CP05 of RMS Voltage Phase C Measure No. 8 ao1il Ivlfhianuas2 (PLV) Incoming 1 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 102.7 102.7 102.7 102.7 102.8 102.8 102.9 102.9 102.5 102.5 102.4 102.4
2548 102.4 102.5 102.5 102.5 102.5 102.7 102.6 102.7 102.9 102.5 102.4 102.5
2549 102.9 103 102.9 102.9 102.6 102.4 T2, 103 103 102.8 102.6 102.7
RMS Voltage - Phase C : Measure No. 8
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/il 1 9 [
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A13797 6.85 HANATIZHYOYA CPIS Y9IUUIA RMS Vs auld C vounIosinnmomy 8

CP95 of RMS Voltage Phase C Measure No. 8 an1f lfhUainuas2 (PLV) Incoming 1 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 104.28 | 104.28 | 104.28 | 104.28 | 104.33 | 104.38 104.43 | 104.43 | 104.22 | 104.07 | 104.02 | 103.96
2548 104.02 | 104.12 | 104.02 | 104.02 | 104.12 | 104.22 | 104.17 | 104.38 | 104.43 | 104.07 | 104.02 | 104.02
2549 104.48 | 104.54 | 104.48 | 104.43 | 104.17 | 104.02 | 104.43 | 104.59 | 104.59 | 104.59 | 104.17 | 104.17
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RMS Voltage (% Vbase)

RMS Voltage - Phase C : Measure No. 8
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RMS Voltage (% Vbase)

RMS Voltage - 3 Phase : Measure No. 8
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6.7.2 u‘;mu"!uauqa (Voltage Unbalance) puatuasaaznsvung nyIBYa 36
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DU ANU

4 a <Y v (] 4 [
@ﬂiNﬁ 6.86 AR FR A NIV €P95 ﬂlﬂﬂlliﬁﬂu]‘lﬂﬁmﬂa mmm%mwmmam 8

u

CP95 of Voltage Unbalance Measure No. 8 aoil lilaanuasz PLV) Incoming 1 - 22 kV
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.724 0.749 0.764 0.724 0.589 0.549 0.514 0.539 0.504 0.409 0.579 | 0.554
2548 0.654 0.739 0.624 0.629 0.714 0.774 0.599 0.499 0.509 0.499 0.289 | 0.329
2549 0.559 0.599 0.574 0.554 0.479 0.359 0.547 0.604 0.614 0.609 0.379 0.419
Voltage Unbalance : Measure No. 8
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673  MINTLUNONVDIUTIAY (Voltage Fluctuations ) mnzluau Long Term

Flicker Severity (Plt)

d y (Y] [
1) HAAINAMIIATIZHNMINIZINaNVa I Tuau Pit e A 1 ailuasng

1 4
uaznswluna Niidoya 36 hou v e A fail

M13190 6.87 HAIATIZHYYA CPI5 Y4 Plt e A veunsaeTarmneay 8

CP95 of Plt Phase A Measure No. 8 aofl IWlihiainuas2 (PLV) Incoming 1 -22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.983 1.039 1.028 1.054 1.039 0.931 0.993 1.012 0.978 0.842 0.685 0.804
2548 0.749 0.79 0.856 0.864 1.128 1.159 0.86 0.92 0.959 0.799 0.631 0.635
2549 0.815 0.795 0.83 0.866 0.835 0.654 0.832 0.91 0.891 0.856 0.827 0.734
Long Term Flicker Severity (Plt) - Phase A : Measure No. 8
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CP95 of Plt Phase B Measure No. 8 go1il Ivfhladnuaa2 (PLV) Incoming 1 - 22 kv
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.991 1.072 1.038 1.044 1.04 0.917 0.978 1.004 0.95 0.842 0.681 | 0.838
2548 0.781 0.789 0.874 0.86 1.117 1.136 0.874 0.895 0.914 0.787 0.621 | 0.629
2549 0.791 0.771 0.8 0.881 0.875 0.655 0.848 0.91 0.904 0.86 0.825 | 0.686
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Long Term Flicker Severity ( Plt) - Phase B : Measure No. 8
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Long Term Flicker Severity ( Plt) - 3 Phase : Measure No. 8
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6.74 ANVAANEUAIUIIITHOUNITINUDINTIAH (Total Harmonic Voltage Distortion :
THDV)

a d a 4 q a (Y]
1) !!ﬁﬂﬂﬂaﬂ1§3!ﬂi1$ﬂﬂ'J1NNﬂ!ﬁﬂua]u@n5N9Hﬂ5'33~16110\1!!§\?ﬂ1! (THDV)
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CP95 of THDV Phase A Measure No. 8 a1 Ivhdainuaez (PLV) Incoming 1-22 kv

Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year

2547 1.624 1.459 1.294 1.514 1.269 829 1.169 1.419 1.194 1.364 1.569 | 2.449

2548 2.854 1.464 1.309 1.504 1.249 1.234 1.379 1.304 1.364 1.269 1.019 | 1.489

2549 1.374 1.109 1.154 1.804 1.509 0.949 1.194 1.199 1.204 1.294 1.064 | 1.599
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Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 8
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CP95 of THDV Phase B Measure No. 8 aonil lihalainuaez (PLV) Incoming 1 - 22 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.494 1.314 1.134 1.334 1.064 0.964 1.004 1.259 1.029 1.209 1.504 | 2.409

2548 2.599 1.619 1.404 1.509 1.324 1.369 1.439 1.249 1.294 1.164 0949 | 1314

2549 1.264 0.964 1.004 1.664 1.274 0.864 1.119 1.169 1.174 1.264 1.069 | 1.364

Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 8
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CP95 of THDV Phase C Measure No. 8 ao1i lfhdainuas2 (PLV) Incoming 1-22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 1.639 1.479 1.289 1.509 1.264 1.159 1.129 1.439 1.179 1.369 1.504 | 2.474
2548 2.719 1.544 1.404 1.414 1.369 1.354 1.439 1.419 1.474 1.269 1.074 1.419
2549 1.434 1.119 1.184 1.669 I.329 0.974 1.264 1.324 1.334 1.404 1.159 1.529
Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 8
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Total Harmonic Voltage Distortion (THD) - 3 Phase : Measure No. 8
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6.8.1 UUIA RMS ¥93115301 (RMS Voltage)

a d (% T g
1) UadNanIIAAIETHIUIA RMS UBIIIAH wa A vusduasragns
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M13197 6.93 HAIATIZHiYYA CPOS YDIVLIA RMS UoausIaulda A vounseaianuieny 9

CP05 of RMS Voltage Phase A Measure No. 9 a1t WihUaauae2 (PLV) Incoming 2 - 22 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 102.3 102.3 102.4 102.4 102.4 102.3 102.4 102.4 102.3 102.3 102.3 | 102.3

2548 102.2 102.3 102.3 102.2 102.3 102.3 102.3 102.4 102.5 102.3 102 102.3

2549 102.4 102.4 102.4 102.4 102.2 102.2 102.3 102.4 102.4 102.3 102.3 | 1023

RMS Voltage - Phase A : Measure No. 9
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{ a 4 o { [
GﬂiNﬁ 6.94 Wﬁ?lﬂi'l%ﬂelsljﬂuuﬁ CP95 Y9311 RMS voausiaumd A ﬂlﬁ]ﬁlﬂ?ﬁ]\‘l’)ﬂ‘ﬂﬂWﬂmeU 9

V9IUATDIIANUBLAY 9

CP95 of RMS Voltage Phase A Measure No. 9 aoil Ivlfhadnuas2 (PLV) Incoming 2 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 103.81 | 103.81 | 103.91 | 103.91 | 103.86 | 103.91 | 103.91 | 103.91 | 103.86 | 103.81 | 103.81 | 103.81
2548 103.76 | 103.86 | 103.86 | 103.81 | 103.86 | 103.91 | 103.86 | 103.96 | 104.02 | 103.96 | 103.91 | 103.81
2549 103.91 | 103.86 | 103.96 | 103.86 | 103.7 103.7 103.86 | 103.91 | 103.96 | 103.91 | 103.81 | 103.81
RMS Voltage - Phase A : Measure No. 9
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a d [ L]
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CP05 of RMS Voltage Phase B Measure No. 9 ao1il hdaiauae2 (PLV) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 102.4 102.4 102.4 102.3 102.4 102.3 102.3 102.3 102.3 102.3 102.3 102.3
2548 102.2 102.3 102.3 102.3 102.3 102.3 102.2 102.3 102.3 102.3 102 102.3
2549 102.4 102.4 102.3 102.3 102.3 102.2 102.3 102.4 102.4 102.3 102.3 102.3
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RMS Voltage - Phase B : Measure No. 9

RMS Voltage (% Vbase)

VDUATBITANINYEAY 9

M50 6.96 HAIATIZ YA CPIS UDIVLIA RMS Uoausiauld B vouniosinnuiomy 9

-
CP95 of RMS Voltage Phase B Measure No. -ifﬂ anii Ivlihilaanuas2 (PLV) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 103.96 | 103.91 | 103.91 | 103.91 | 103.86 | 103.91 | 103.86 | 103.91 | 103.86 | 103.86 | 103.86 | 103.86
2548 103.86 | 103.91 | 103.86 | 103.86 | 103.91 | 103.91 | 103.81 | 103.86 | 103.91 | 103.96 | 103.7 | 103.86
2549 103.86 | 103.86 | 103.86 | 103.81 | 103.76 | 103.76 | 103.86 | 103.91 | 104.02 | 103.91 | 103.86 | 103.86

RMS Voltage - Phase B : Measure No. 9
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CP05 of RMS Voltage Phase C Measure No. 9 ao1il Ivlfhianuas2 (PLV) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 102.6 102.6 102.6 102.6 102.6 102.6 102.7 102.7 102.4 102.3 102.4 102.3
2548 | 1023 | 102.5 | 1024 | 1024 | 1025 | 1026 | 1025 | 1027 | 102.8 | 1024 | 102.1 | 1023
2549 102.8 102.9 102.9 102.8 102.5 102.3 102.6 102.9 103 102.6 102.5 102.5
RMS Voltage - Phase C : Measure No. 9
103.2
103
% 1028 0 [
a 81 m m
g i
: 1026 | =
% 102.4 -
g w2 HH-HHHH i Y
@ i
= 1w HHHHHH § i Y
101.8 A ?,
I
I B e e
5 35355359233 38382392322933923323%39
55 E5553 35558382853 3§5823353:32:553233538533%
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z:; 1 9 [
719 6.124 namlunauanstoya CPO5 ¥8AULIA RMS U831 3aU 1ler C

M13797 6.98 HANATIZHVOYA CPIS YBIVYUIA RMS Vo5 nuld C youniosinnuiomy 9

CP95 of RMS Voltage Phase C Measure No. 9 an1f lihUainuas2 (PLV) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 104.12 | 104.12 | 104.17 | 104.12 | 104.17 | 104.22 | 104.28 | 104.28 | 104.07 | 103.91 | 103.96 | 103.91
2548 103.96 | 104.12 | 104.02 | 104.07 | 104.17 | 104.22 | 104.07 | 104.33 | 104.43 | 104.33 | 103.91 | 103.91
2549 104.38 | 104.43 | 104.48 | 104.33 | 104.07 | 103.91 | 104.33 | 104.48 | 104.59 | 104.48 | 104.07 | 104.12
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RMS Voltage (% Vbase)

RMS Voltage - Phase C : Measure No. 9
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RMS Voltage - 3 Phase : Measure No. 9
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91InYoya CPO5 LAz CP9S ¥04A1 RMS vos Ay ainsan md A a1

CP05 #1gA AD 102% LazA1 CPI5 gaga Ao 104.02% wld B 1if1 CPOS d1ga Av 102% LA
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6.8.2 !!ix‘lﬂ‘lﬂﬁlﬁuﬂﬁ (Voltage Unbalance) puatuas ez nsmung nyIBYa 36
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GﬂiNﬁ 6.99 AR PR A NN @PJ5 ﬂlﬂﬂlliﬁﬂu]‘lﬂﬁm@la eumm%q’mwmmam 9

CP95 of Voltage Unbalance Measure No. 9 il lilaanuaz (PLV) Incoming 2 - 22 kV
Month

Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.379 0.319 0.304 0.329 0.329 0.329 0.364 0.379 0.359 0.239 0.264 | 0.259
2548 0.304 0.324 0.279 0.324 0.364 0.379 0.299 0.424 0.429 0.449 0.229 | 0.304
2549 0.494 0.534 0.514 0.479 0.379 0.289 0.494 0.529 0.539 0.534 0.324 | 0.349

Voltage Unbalance : Measure No. 9
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6.83  MINTLUNONVDINUTIAY (Voltage Fluctuations ) mnzluau Long Term

Flicker Severity (Plt)

d y (Y] [
1) HAAINAMIIATIZHNMINIZINaNVa I Tuau Pit e A 1 ailuasng

1 4
uaznswluna Niidoya 36 hou v e A fail

A13197 6.100 HAIIASIZHUOYA CPIS5 V09 Plt iWld A upuATBITANNIBIAY 9

CP95 of Plt Phase A Measure No. 9 aofl IWlihiainuas2 (PLV) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.98 1.012 0.987 0.993 0.984 0.933 1.003 1.029 0.991 0.89 0.815 | 0.909
2548 0.903 0.915 0.958 0.973 1.224 1.262 1.05 1.06 1.105 1.054 0.944 | 0.992
2549 1.051 1.065 1.065 1.086 0.966 0.977 1L 073 1.114 1.086 1.046 1.016 | 0.973

14

Long Term Flicker Severity (PIt) -

Phase A : Measure No. 9
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M137197 6.101 HAIAIIZHOYA CPIS Y04 Plt 1Wd B ¥0uAToinnu1omy 9

CP95 of Plt Phase B Measure No. 9 go1fl Ivfhladnuaa2 (PLV) Incoming 2 - 22 kV
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.946 1.007 0.965 0.994 0.976 0.889 0.967 0.996 0.945 0.835 0.665 0.82
2548 0.771 0.816 0.908 0.864 1.118 1.169 0.935 0.984 0.972 0.906 0.717 | 0.758
2549 0.883 0.87 0.893 0.991 0.987 0.779 0.966 1.038 1.025 0.984 0.946 | 0.806
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14

Long Term Flicker Severity ( Plt) - Phase B : Measure No. 9

319 6.130 nswlimandasdoya CP95 vea Plt 1d B voun3osianmnemy 9
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A13797 6.102 WaATIZV YA CP95 Y03 Plt tWle C vonTaIIAtINGI@Y 9

[ -

CP95 of PIt Phase C Measure No. | Eﬁ ao1i lihdanuasz (PLV) Incoming 2 - 22 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 0.957 0.994 0.964 0.986 0.987 0.907 0.977 0.999 0.943 0.876 0.7 0.844
2548 0.828 0.844 0.889 0.858 1.134 1.162 0.953 0.955 0.942 0.864 0.695 0.744
2549 0.883 0.865 0.915 0.969 0.951 0.76 0.932 0.991 0.979 0.955 0.925 0.776

14

Long Term Flicker Severity ( Plt) - Phase C : Measure No. 9
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Long Term Flicker Severity ( PIt) - 3 Phase : Measure No. 9
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6.8.4 ANUAANSUMUIITUONNTINVDINTIAY (Total Harmonic Voltage Distortion :

THDV)

a d a t d a o
1) !!ﬁﬂﬁNaﬂ'ﬁ’J!ﬂi]Z'ﬁﬂ313»1Nﬂ!ﬁﬂuéhua15N9Hﬂ‘§33~l‘1]®\1!!5@ﬂ1! (THDYV)
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13197 6.103 HAIASIZHTRYA CPIS Y94 THDV Wl A veuasesiamnamy 9

CP95 of THDV Phase A Measure No. 9 a1 hyainuae2 (PLV) Incoming 2 - 22 kV

Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year

2547 1.989 1.899 1.689 1.914 1.709 1.629 1.584 1.679 1.614 1.679 1.504 | 1.734

2548 1.859 1.349 1.334 1.614 1.504 1.254 1.164 1.354 1.364 1.224 0.904 | 1.614

2549 1.654 1.499 1.524 2.114 2.084 1.254 1.389 1.299 1.449 1.399 1.269 | 1.469
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Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 9

Voltage THD (% Vbase)
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CP95 of THDV Phase B MeasureNo. | 9 amillv#halaanuas2 (PLV) Incoming 2 - 22 kv
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 1.954 1.894 1.694 1.904 1.669 1.674 1.659 1.734 1.674 1.734 1.579 | 1.784
2548 1.839 1.409 1.404 1.659 1.644 1.304 1.204 1.499 1.409 1.314 0.954 | 1.579
2549 1.619 1.499 [E580) 2.164 2.199 1.334 1.439 1.329 %630 1.474 1.329 | 1.384

Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 9
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M13797 6.105 HAATITH YA CP9S Y93 THDV 1ld C vounTosiannemy 9

CP95 of THDV Phase C Measure No. 9 ao1i lfhdainuas2 (PLV) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 2.014 1.964 1.709 1.949 1.694 1.669 1.644 1.769 1.704 1.739 1.594 1.799
2548 1.944 1.439 1.439 1.709 1.629 1.354 1.244 1.514 1.499 1.324 0.969 1.649
2549 1.724 1.614 1.629 2.304 2.164 1.354 1.484 1.374 1.574 1.504 1.339 1.454

Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 9
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Total Harmonic Voltage Distortion (THD) - 3 Phase : Measure No. 9
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umlndimeeny  luszezna 36 1ADUA1 THDV mwum"lmm MIULWDNIITU Planning

Level Y095 AUN530U 22 kV A1 THDV §og lumasinasgiu Ao lanu 3 %

a d a Aana 4 (Y]
6.9 MIIANHiveyaFiadaveunIeITanIaay 10
6.9.1 UYMIA RMS U9H3901 (RMS Voltage)

Ji [y} [~
1) uaaINansInsIzrivn RMS vaauseau ila A nuailuaisraaznsv

T Aay A v dy
UM NUUDYA 36 1D VBN e A a3l

i a 0’ 9
A13199 6.106 Nﬁ’llﬂ51$ﬂ%}ﬂy‘ﬁ CP05 ¥93UUIA RMS UDIusiauna A

VYBUATOIIANNIBLAY 10

CP05 of RMS Voltage Phase A Measure No. 10 aoil Inlfhadnues2 (PLV) Incoming - 115 kV
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 97.95 97.56 98 97.8 97.7 98.05 97.85 97.61 98.15 98.75 98.9 98.65
2548 98.6 98.35 98.7 98.7 98.1 97.9 98.5 97.31 96.66 98.1 99.44 98.7
2549 96.61 96.21 96.41 96.51 97.46 98.45 97.96 96.51 - 96.16 99.79 99.39
RMS Voltage - Phase A : Measure No. 10
120
5 10095 o oo - o N - - = o _ o
! |
el | et ' -
e 60 |
©
= TN |
9]
2
20 H — — H = H H H = H H
e s E T s P 2983999 999999299329%3928¢
c SRR =Y BT ] c E 4 g 5 5 > S S 9 sz BN 4 S5 215 B 5 2 9
E3 835853238288 3888332§882388388838533288%¢8
Month - Year

517 6.137 namlunudasdoya CPOS ¥oIUUIA RMS Uoasian wla A

VBUATOIIANNBAY 10
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V9UATDIIANLIAY 10
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VoUATDIIANINBAY 10

CP95 of RMS Voltage Phase A Measure No. 10 aoil Ivlfhdanuas2 (PLV) Incoming - 115 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 101.88 | 101.03 | 101.43 | 101.58 | 101.28 | 101.23 | 101.38 | 101.13 | 101.73 | 102.23 | 102.13 | 102.58
2548 102.38 | 101.83 | 102.23 | 102.82 | 102.33 | 101.33 | 102.23 | 101.18 | 101.28 | 102.58 | 101.83 | 102.63
2549 100.94 | 100.69 | 100.29 | 101.53 | 101.68 | 102.13 | 101.73 | 100.69 - 101.78 | 102.28 | 102.43
RMS Voltage - Phase A : Measure No.
120
100 HI———m— N mu - N T T T
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a
g 1N HE N EEEENEENEN L] L
é IS N A EEENENS L] L
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x 0
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EEERE 40 EEY TS TEE A EEEREREEEEERE
C 9 5 5 2S5 35 2y 2 6 caxg 5 >xE S5 2oy 2o c a5 5 2>2E3c 2ey 2o
Sts=<23°38§0288¢=<23°>2230288¢2=<23°>230284
Month - Year
! 9 Y
711 6.138 AT MlunLaAIvoYya CP95 YBIVUIA RMS ¥ot5aau e A

a d [ [~/
2) HEANHNANIIUAIITHUYUIA RMS UBIIIAY wla B uyatuaisiazng i

1A 9 A [ dy
LU NUVDYA 36 1ADU VDY ma B Al

M13797 6.108 WAATIZHUDYA CPOS YBIVLIA RMS Uoatsssuwla B

VDUATOIIANNIBLAY 10

CP05 of RMS Voltage Phase B Measure No. 10 aoi lihdainuas2 (PLV) Incoming - 115 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 98.65 98.2 98.55 98.35 98.3 98.7 98.55 98.25 98.75 99.15 99.34 98.9
2548 99 98.8 99.05 99.2 98.6 98.5 98.95 98 97.31 98.9 99.79 99.1
2549 97.51 97.11 97.26 97.41 98.05 98.85 97.8 97.41 - 97.11 100.2 99.99
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RMS Voltage - Phase B : Measure No. 10
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Month - Year
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71

6.139 naungLARIEYA CPOS YOIULIA RMS Vo5 Iau e B

VYBUATOIIANNBIAY 10

M50 6.109 HAATIZHUDYA CPY5 Y8IUUIA RMS Yoausausla B

VoUATDIIANINE@Y 10

CP95 of RMS Voltage Phase B

\Z; L
Measure No. # aoil Ivlihanues2 (PLV) Incoming - 115 kV
1

Month
Jan Feb Mar

Year

Apr | May | Jun Jul Aug Sep Oct Nov Dec

2547 | 102.38 | 101.63 | 102.03

102.18 | 101.83 | 101.88 | 101.98 | 101.78 | 102.03 | 102.53 | 102.43 | 102.82

2548 | 102.72 | 102.23 | 102.58

103.12 | 102.72 | 101.88 | 102.63 | 101.83 | 101.83 | 102.97 | 102.18 | 102.92

2549 | 101.68 | 101.53 | 101.13

102.28 | 102.18 | 102.48 | 102.23 | 101.53 - 102.28 | 102.77 | 102.82

RMS Voltage - Phase B : Measure No. 10

RMS Voltage (% Vbase)

Jan-47
Feb-47
Mar-47
Apr-47
May-47
Jun-47
Jul-47
Aug-47
Sep-47

| i el o T - T - o N« o B ' JA . B« e S < BN o e B« o JRRY«'o MY« o M) Y« B=) N o) B o) B <> B« BN} [l «) B o) B o) W )}
TYIITITITYIIYTIITYIISYTISIITSYITY
a = = S 5 O a5 0 C O =5 = S 5 O a5 (s}
5 2 9 5 2 5 &5 > S S 2 5 & 2> S S 3
o 0o ®© o © 3 S o o 0 ® © c 3 = o o
Oz ~uUL=2<3""30p0za0uw=2<s3">"3n0za0a

Month - Year

19 6.140 nsmlunauaastioya CP95 YoV RMS Uoanss e B

VBUATOIIANUIBAY 10
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a d % 1 g
3) HaeNNaN1IAUAITITHUYHIA RMS Y9Iy wa ¢ vusduasragns

1 Aay A [ dy
UM NUUDYA 36 1D VDY ma C Al

A a J @
M131N 6.110 Nﬁﬂlﬂﬁ'lm’i'%}ﬂll"a CP05 U04UUIA RMS Voussaumnea C

VBUATOIIANNBIAY 10

VBUATOIIANNBLAY 10

{ a J @
A5 9N 6.111 Nﬁ’)iﬂﬁTZﬁeﬁ}ﬂﬂJ‘.a CP95 Y04¥UIA RMS Vo ssaume C

VBUATOIIANNLAY 10

CPO05 of RMS Voltage Phase C Measure No. 10 an1i lfhdainuas2 (PLV) Incoming - 115 kV
Month

Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 98.85 98.45 98.9 98.7 98.65 99 98.85 98.65 98.95 98.95 99.2 98.85
2548 98.9 98.75 98.95 99.15 98.7 98.6 99.05 98.6 97.9 99.15 99.69 98.95
2549 97.95 97.61 97.8 97.85 98.1 98.75 98.2 98 - 97.7 100.2 100.1

RMS Voltage - Phase C : Measure No. 10
120
o 10TE =T M F BEE B —ﬁ‘r IR SRR
S |
; 80 i. | N d
E 60 f o | E
SThRe R d At
2 40 i | H a g
- |
20 HHHHHH e = ,,,a,ﬂ,n HAAA A —
0 B i B | ‘HR

r\‘r\‘r\‘r\‘r\‘r\‘r\‘r\‘r\‘r\‘V\‘r\‘00‘oo‘oo‘co‘co‘w‘oo‘oc‘co‘oo‘BO‘oc‘m‘m‘m‘m‘m‘m‘m‘m‘m‘m‘m‘m

F Sy ¥y S IF¥FIYTTSFIFITFITSTSFTSFTIFITIYSFSYSFITISYFTSYIYIIYSTSYSGTYSY

5885285353528 888353288533338288888%3285323§8:23

Month - Year
d‘ 1 9 [
519 6.141 navlunaaaIvdya CPOS YBIYUIA RMS V031 53aU tWa C

CP95 of RMS Voltage Phase C Measure No. 10 aoi lihdainuas2 (PLV) Incoming - 115 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 102.18 | 101.53 | 102.08 | 102.03 | 101.88 | 101.88 | 101.93 | 101.83 | 101.83 | 102.23 | 102.13 | 102.53
2548 102.38 | 101.98 | 102.38 | 102.77 | 102.48 | 101.78 | 102.48 | 101.93 | 102.03 | 102.67 | 101.88 | 102.58
2549 101.53 | 101.63 | 101.38 | 102.13 | 101.88 | 102.23 | 102.13 | 101.58 - 102.18 | 102.48 | 102.63
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RMS Voltage (% Vbase)

RMS Voltage - Phase C : Measure No. 10
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31 6.142 pslunangasdoya CP93S YoIYUIA RMS Uoaissy wla C

YBUATDIIANNIBLAY 10

RMS Voltage - 3 Phase : Measure No. 10

120
100
I o
%/’ 60 -
E 40 1
g
20
0~ T r -
TN g g g 39 g 2933 9 2'2'g
s iiiiiGigigidiiiiitiiiiiiiiiiiiiiig
Month - Yeal
~ 1 9 [ 05/1
7109 6.143 A3 WlunaaavBya CPOS YBIVUIA RMS YDIULTIAUI 3 tWla
VoUATBIIANINEAY 10
RMS Voltage - 3 Phase : Measure No. 10
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91InYoya CPO5 LAz CP9S ¥04A1 RMS vos Ay ainsan md A a1
CP05 @1qA AD 96.16% 1AA1 CP5 gga Ao 102.28% wld B WAl CPOS @ga Av 97.11%
1azA1 CP95 gaga Av 103.12% la C §A1 CPO5S @A1gn Av 97.61% uazA1 CPIS quqa Ao

4 a 09: 3 v o g 1
102.77% WoNaTING 3 1ld 92U 139U 3 e IA10gse1ang 96.16 — 103.12% Taodl
Y Y Y 1
A lndiReanuns 3 wle aiilugag 35 @ou (n.0. 49 lifidoya) iloasrvdouaInaA1 CPOS
YY) 1 1 v 9 a 3 [l 4 " Aa
1az CP95 ¥ousIAUGI0glugIe £5 % YouTan01909 dedlunaaiuasgiune Tumnu

+10% AIBFUNL

U v ] I 1 A 9
6.9.2 usmu"luauqa (Voltage Unbalance) puatuasaaznsvung nyvoya 36

De

A [
DU ANY

{ a o o 1 4 o
GniNﬁ 6.112 Wﬁ’JLﬂi1$W"i’le]3J”ﬁ CP95 ﬂl@ﬂ!tiﬂﬂu]‘lﬂﬁuﬂﬁ maam%‘mmwmmam 10

CP95 of Voltage Unbalance Measure No. 10 aofl Ivlihianuas2 (PLV) Incoming - 115 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 0.399 0.349 0.369 0.364 0.374 0.384 0.414 0.439 0.419 0.234 0.264 | 0.234

2548 0.269 0.334 0.254 0.314 0.379 0.394 0.269 0.464 0.459 0.464 0.179 | 0.249

2549 0.509 0.559 0.544 0.529 0.399 0.249 0.509 0.554 - 0.594 0.269 | 0.309

Voltage Unbalance : Measure No. 10

oltage Unbalance (% Vn/Vp)

Mar-49 "
Apr-49 i
May-49 )
Jun-49 |

Jul-49 |
Aug-49 |
Sep-49 i
Oct-49 |
Nov-49 |
Dec-49 |
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nndeyavewssau liauga Wennsanlimdigs Ao 0.179% uazgega Ao
3 dy [} A A = S 1 d? ' A 1o ' 7
0.594% N9t 1ue19 35 1Aou (Aou n.o. 49 lulidoya) Tarvuashineiuadioglunuan

WATFIURIUA A TN 2%
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6.93  MINTLUNONVDIUTIAY (Voltage Fluctuations ) mnzluau Long Term

Flicker Severity (Plt)

d y (Y] [
1) HAAINAMIIATIZHNMINIZINaNVa I Tuau Pit e A 1 ailuasng

1 4
uaznswluna Niidoya 36 hou v e A fail

A1319M 6.113 HAINTIZHUOYA CPIS5 409 Plt iWd A ypunTeianuieay 10

CP95 of Plt Phase A Measure No. 10 aofl IWlihiainuaa2 (PLV) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 1.12 1.216 1.186 1.189 1.178 1.075 i 1% 1.185 1.165 1.001 0.784 | 0.975
2548 0.858 0.945 1.037 1.065 1.35 1.345 1 1.064 1.114 0.929 0.716 0.71
2549 0.953 0.914 0.959 1.014 0.977 0.745 1L 0SS 1.124 - 1.028 0.982 | 0.716

16

Long Term Flicker Severity (Plt) -

Phase A : Measure No. 10
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517 6.146 nslunandasdoya CP95 uoa Pltiler A vounsosiavueay 10

d y (Y] [
2) uaIWaMsINIITHMInszNeNvInsIaH luau Pt svla Bt aduansna

v E4
uazns v Niideya 36 Hou v e B Al

M13197 6.114 HAIASIZHOYA CPIS Y04 Plt 1Wld B y9uiAToainnuomy 10

CP95 of Plt Phase B Measure No. 10 go1fl Ivfhladnuaa2 (PLV) Incoming - 115 kV
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 1.113 1.201 1.169 1.172 1.196 1.079 1.168 1.196 1.146 1.003 0.73 0.962
2548 0.846 0.947 1.045 1.053 1.305 1.299 0.981 1.03 1.061 0.878 0.712 | 0.699
2549 0.941 0.905 0.955 1.019 1.046 0.739 1.029 1.083 - 0.998 0.957 | 0.664
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Long Term Flicker Severity ( Plt) - Phase B : Measure No. 10
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U7 6.147 nswlunauaasdoya CP95 uoa Plt ivla B

VBUATOIIANUIBAY 10

3) gaaIwamInIzinIsnszenes ey luaiu Pit e C uniadluasng

] E4
uazns Wi ilidoya 36 Hou va e C Avil

M13797 6.115 WaIAT IV doa CP95 Y94 Plt tWa C vounTasianINo@y 10

[ -

CP95 of PIt Phase C Measure No. | a’yj ao1i lihanuasz (PLV) Incoming - 115 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 1.082 1.149 1.125 1.158 1.141 1.053 1.127 1.16 1.113 0.978 0.734 0.926
2548 0.83 0.926 0.995 1.013 1.264 1:200 0.934 0.979 1.025 0.838 0.658 0.657
2549 0.891 0.883 0.921 0.964 0.922 0.692 0.972 1.035 0.961 0.935 0.656

Long Term Flicker Severity ( Plt) - Phase C : Measure No. 10

Month - Year

11 6.148 nsmluviandasdoya CP95 o Pltild C vounIoeiare@my 10
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Long Term Flicker Severity ( PIt) - 3 Phase : Measure No. 10
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710 6.149 nawlunanaasdionya CP95 voa Plt 114 3 1Wld veaaTosinnuieay 10

1InYoyavea Plt leiosan ld A Tfdiga Av 0.71 uazgaga Ao 1.35

e B iAdiga Av 0.664 azgaga Ao 1.305 Wla C HAd1ga Ao 0.656 Hazgaga Ao 1.299
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nula B wazia € mudan siatian Ple luse 3580w (n.o. 49 lifidoya) aziviudi i
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MNUA 22 1@9U NAT Pt UAUNUDUNUIATIIUNNTIHUA AD 1.0 uaﬂuumagimﬂmm

asg A Inda 1.0 wuniu uaraeaiedl 49 uua Tivanas

a - d a Y]
6.9.4 ANUAANEUAHIITNONNITINVDINTIAY (Total Harmonic Voltage Distortion :
THDV)

¢ 3 d o
1) !!ﬁﬂ\‘lwaﬂ1§3!ﬂi1$‘i’iﬂ?1Nﬁﬂ!ﬁﬂu(’gl"luﬁl15N9ﬁﬂi?3l°ll§)fi!!§\3ﬂu (THDV)

& VA Y A > T
wla A utiailuasazaslune NNUeYa 36 oY ¥ tla A Aeu

M13197 6.116 HAINTIZHUBYA CPIS Y99 THDV wlar A veunsesiamneay 10

CP95 of THDV Phase A Measure No. 10 ao1il Ivlihianuas2 (PLV) Incoming - 115 kV

Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.539 1.409 1.354 1.389 1.449 1.434 1.469 1.524 1.464 1.379 1.429 1| 1.449

2548 1.439 1.454 1.449 1.489 1.554 1.574 1.489 1.549 1.534 1.374 1.389 | 1.424

2549 1.499 1.529 1.469 1.524 1.499 1.384 1.404 1.399 - 1.414 1.354 | 1.404
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Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 10
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Voltage THD (% Vbase)

Month - Year

19 6.150 nswlumangasdoya CP9s vos THDV wla A vouniesiariuemy 10

a d a 1 d a (Y]
2) !!Z‘WNNﬁfﬂﬁ’Jlﬂi1$ﬂﬂ31uﬂﬂ!ﬁﬂﬂﬁ1u81iui’)uﬂi’JN‘lli’N!ﬁQﬂ‘H (THDV)

L] T { v &
wlar B niailuasanaznsinuns Miideya 36 1iou voa wla B dail

A5 6.117 WAAIASIZHTOYA CP95 UBe THDV wld B veunsesianutamy 10

g
=)
CP95 of THDV Phase B MeasureNo. | 10| aoilhiflnJasnuaz (PLV) Incoming - 115 kv

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.394 1.434 1.494 1.489 1.434 1.419 1.424 1.424 1.389 1.359 1.404 | 1.429

2548 1.424 1.339 1.404 1.409 1.414 WD 1.329 1.309 1.259 1.354 1.204 | 1.354

2549 1.354 1.219 1.229 1.324 1.329 1.284 1.254 1.194 - 1.339 1.374 | 1.474

Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 10
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a d a 1 J a (Y]
3) !!ﬂﬂ@ﬂaﬂ‘lﬁﬁ!ﬂﬁ‘l%ﬂﬂ'J'lNWﬂ!ﬁﬂﬂa]uﬂ‘lﬁﬂlﬂuﬂﬁ?ﬁlﬂlﬁﬁlﬁﬂﬂu (THDV)
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M13797 6.118 WAATIZH VYA CPY5 Y3 THDV 1l C vounIoianuneay 10

CP95 of THDV Phase C Measure No. 10 ao1i lhdainuas2 (PLV) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 1.284 1.329 1.194 1.199 1.149 1.144 1.179 1.144 1.119 1.084 1.164 1.184
2548 1.194 1.164 1°139 1.204 1.164 1.299 1.469 1.479 1.549 1.174 1.024 1.409
2549 1.439 1.219 1.224 1.484 1.079 1.029 1.344 1.324 - 1.254 1.149 1.274
Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 10
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Total Harmonic Voltage Distortion (THD) - 3 Phase : Measure No. 10
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1INYoyaveA1 THDV Wonnsan e A Tmdige Ao 1.354% uazgage
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v
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A9 1.574% wla B UAIG1gA A0 1.194% uazgaga Av 1.494% wazie C Uadiga Av 1.024%

a
] 9

HAZFIEA AD 1.549% o015 aNa 3 ila dziuiiAegsznang 1.024 — 1.574% vailile
#9138 Planning Level ¥995¢@ D150 115 kV A1 THDV Tu%24 35 idou(n.o. 49 lilidoya)

@ 1 d A 1 a
deoglunmaiinasgu fe Tunu 2.5 %

6.10 MsAAzHYeyaT ARV ARSI IAINEAY 11
6.10.1 VMR RMS U9H3591 (RMS Voltage)

a d (Y] 1 g
1) UadNanIsAAINTHIUIA RMS UBIIIAH wa A vusduasraagnsl

1 Aa 9 A [ dy
LU NUVDYA 36 1ADU VDY e A a3l

M13197 6.119 WAAATIZHUBYA CPOS YDIVLIA RMS Upausaaumla A

VYOUATOIIAYNIBLAY 11

CP05 of RMS Voltage Phase A Measure No. 1 aa1i W 159ug (RCN) Incoming 1 - 22 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 94.82 - = = 101.1 101.1 100.9 101 101.1 101.1 101.2 101.1
2548 101.1 101.1 101 101.1 101.1 101.1 101 100.9 100.8 100.8 100.7 100.8

2549 100.8 100.8 100.9 101 100.8 100.7 100.8 100.6 100.7 100.8 100.7 | 100.7

RMS Voltage - Phase A : Measure No. 11
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M50 6.120 HATNTIZHUDYA CPIS YBIUUIA RMS Yoausaaula A

vounToIArINeE@EY 11

CP95 of RMS Voltage Phase A Measure No. 11 ao1fl I Ts9ug (RCN) Incoming 1 - 22 kV
Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 96.74 - - 3 103.08 | 103.13 | 103.29 | 103.03 | 103.08 | 103.13 | 103.13 | 103.13

2548 | 103.08 | 103.08 | 102.98 | 103.08 | 103.19 | 103.03 | 103.03 | 102.98 | 102.82 | 102.82 | 102.77 | 102.77

2549 102.77 | 102.77 | 102.93 | 102.98 | 102.87 | 102.77 | 102.87 | 102.72 | 102.77 | 102.77 | 102.77 | 102.82

RMS Voltage - Phase A : Measure No. 11

120

100 fEE FRERERFNREERRNERENRE

80

60 -

40 7

20 A

RMS Voltage (% Vbase)
o
Jan-47 4‘ﬁ
i
'
=
=r==—
\
|
\
\
\
|
\
\
\
\
\
\
\
\
T

NN NN NN NNNNN®©®O®O®O OO 00 D0 RO DD DD DD DD

TY T YT Y GEY Y YRS ST AT T YSE S Y Y Y YYIYSSYSYTIYCY

2 £ 5 > 5 D ag 2 6O b x5 eSS Qa8 20 C 8 55 XSS Doy 20
T o =] 53 c o =] 3 o o =3 o

© T 5 S o S & & @ T S S @ S & 3 © T S S 0 S5 @

L =2<s» "2 nO0zanu=<ss5 223 n0za-nue=<s»5 I 9np 0 =znAa

Month - Year

1 6.155 nswluviandasdoya CP93S YBIVLIA RMS voansasn e A

VounIoIIavineE 11

a d [ [~
2) HAANHAN1IUAIITHUYUIA RMS UBINIIAY wla B uyautuaisiwazng i

1A 9 A [ dy
LU NUVDYA 36 1ADU VDY ma B Al

M13197 6.121 WAIATIZHUDYA CPOS YBIVLA RMS Uoatssauwla B

VBUATOIIANNIAY 11

CP05 of RMS Voltage Phase B Measure No. 11 aaii I 159Uz (RCN) Incoming 1 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 100.1 - - - 101.1 101.2 100.8 101.1 101.2 101.2 101.3 101.3

2548 101.3 101.3 101.1 101.2 101.2 101.2 101.2 101.1 101 101 100.9 101

2549 101 100.9 101 101.1 100.9 100.9 100.9 100.8 100.8 100.9 100.8 | 100.9
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RMS Voltage - Phase B : Measure No. 11
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I b
CP95 of RMS Voltage Phase B Measure No. | | amil Il 159Uz (RCN) Incoming 1-22 kv
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 102.15 - - - 103.19 | 103.19 | 103.03 | 103.19 | 103.24 | 103.29 | 103.34 | 103.39

2548 | 103.34 | 103.34 | 103.19 | 103.29 | 103.34 | 103.24 | 103.24 | 103.24 | 103.03 | 103.03 | 103.03 | 103.03

2549 | 103.03 | 102.93 | 103.03 | 103.24 | 103.08 | 102.93 | 103.08 | 102.93 | 102.93 | 102.93 | 102.93 | 103.03

RMS Voltage - Phase B : Measure No. 11
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CPO05 of RMS Voltage Phase C Measure No. 11 ao1i 1 159U (RCN) Incoming 1 - 22 kV
Month

Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 108.9 - o F 101.5 101.6 100.8 101.1 101.6 101.5 101.7 101.7
2548 101.3 101.6 101.2 101.5 101.2 101.4 101.5 101.4 101 101 100.8 | 100.9

2549 100.9 100.9 101 101.6 100.9 100.8 100.9 100.8 100.7 100.8 100.7 | 100.8

RMS Voltage - Phase C : Measure No. 11
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CP95 of RMS Voltage Phase C Measure No. 11 aadi I 159U (RCN) Incoming 1 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 | 111.03 - - - 10355 | 103.6 | 10334 | 103.55 | 103.65 | 103.7 | 103.76 | 103.7

2548 | 103.55 | 103.7 | 103.45 | 103.55 | 103.7 | 103.65 | 103.6 103.6 | 103.08 | 102.98 | 102.93 | 102.93

2549 | 102.93 | 102.87 | 103.24 | 103.65 | 103.24 | 102.87 | 103.03 | 102.82 | 102.82 | 102.87 | 102.82 | 102.82
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RMS Voltage - Phase C : Measure No. 11
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RMS Voltage - 3 Phase : Measure No. 11
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91InYoya CPO5 LAz CP9S ¥04A1 RMS vos Ay ainsan md A a1

CP05 @1qA AD 94.82% 1AA1 CPI5 guga A 103.29% wld B WAl CPOS @ga Av 100.1%

1azA1 CP95 gaga Av 103.39% la C HiA1 CPO5S @A1gn Av 100.7% uazA1 CPIS quqa Ao

111.03% 1ip913 81919 3 e az1i U s adunia 3 la Tiregsenang 94.82 — 103.12% Taodl
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6.10.2 amﬂu"!aiau@a (Voltage Unbalance) 1 uaisiaaznsmung ﬁﬁ%’m&a 36
A [ dy
DU ANY

{ a 4 o ] 4 @
GﬂiNﬁ 6.125 wmmﬂw%’ay’a CP95 ﬂJ@QLLi\‘lﬂuvliJ’ﬁiJﬂa mmm%qmwmmam 11

CP95 of Voltage Unbalance Measure No. 11 aonil 11l 1591z (RCN) Incoming 1 - 22 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.444 - - - 0.374 0.449 0.439 0.404 0.434 0.459 0.484 | 0.434

2548 0.414 0.449 0.429 0.469 0.439 0.419 0.419 0.424 0.379 0.199 0.139 | 0.214

2549 0.289 0.144 0.454 0.454 0.419 0.114 0.149 0.124 0.094 0.109 0.114 | 0.124

Voltage Unbalance : Measure No. 11
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1 1A nszl dy ' A a9 1w 1 P
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6.10.3 PMINTLINONVDINTIAYU (Voltage Fluctuations ) myngluaiu Long Term
Flicker Severity (Plt)
a d A o U [
1) HaAINaANIFUAIICHNITINISINONUDINITIAY 1uaau Pit e A LL‘]J\?LﬂUﬁ151\‘1

1 4
uaznswluna ildoya 36 AU v e A fail

i a 0’ 4 o
A1519% 6.126 Nﬁ’)iﬂﬂ%ﬂ“ﬁ}ﬂy‘ﬂ CP95 404 Plt 1l A vounTesIanuemy 11

CP95 of Plt Phase A Measure No. 11 w018 1 1591z (RCN) Incoming 1 - 22 kv
Month

Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.408 2 a - 0.518 0.553 0.528 0.474 0.525 0.555 0.545 | 0.505

2548 0.56 0.596 0.585 08V5 0.575 0.624 0.642 0.684 0.658 0.619 0.644 | 0.642

2549 0.643 0.631 0.704 0.652 0.634 0.635 0.637 0.651 0.666 0.656 0.66 0.599

Long Term Flicker Severity ( Plt) - Phase A : Measure No. 11
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CP95 of Plt Phase B Measure No. 11 aonil Il I59ug (RCN) Incoming 1 - 22 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.334 - - - 0.316 0.397 0.351 0.304 0.351 0.331 0.314 0.313
2548 0.394 0.454 0.345 0.364 0.428 0.463 0.544 0.57 0.566 0.53 0.558 0.545
2549 0.549 0.529 0.647 0.547 0.524 0.525 0.513 0.515 0.548 0.516 0.518 0.498
Long Term Flicker Severity ( PIt) - Phase B : Measure No. 11
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M13197 6.128 HAIIAT I TOYA CPIS 404 Plt iWld C vouATos iAoy 11

CP95 of Plt Phase C Measure No. 11 a0l I T59ug (RCN) Incoming 1 - 22 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 0.327 3 5 1 0.398 0.413 0.418 0.366 0.414 0.437 0.433 0.498
2548 0.432 0.47 0.455 0.432 0.471 0.521 0.559 0.597 0.589 0.558 0.562 0.556
2549 0.554 0.55 0.66 0.552 0.541 0.546 0.534 0.546 0.572 0.552 0.563 0.514
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Long Term Flicker Severity ( PIt) - Phase C : Measure No. 11
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6.10.4 ANNAANEUAIUIIINONNTINVDINTIAY (Total Harmonic Voltage Distortion :
THDYV)

¢ 1 ¢ o
1) !!ﬂﬂ\‘iwaﬂ1§3!ﬂ513‘}1?1?]111ﬁﬂ!ﬁﬂ‘l«!ﬁl"luﬁl"liﬂlﬂﬁﬂiﬁﬁﬂlﬁﬂlﬁﬁﬂu (THDYV)

g T Ay A o
wla A utiadluasaaznsuna NUeya 36 oY ¥ tla A A9l




M13197 6.129 HAIATIZHUBYA CPIS 499 THDV wlar A veunsesianmneay 11

244

CP95 of THDV Phase A Measure No. 11 aonil Il I59ug (RCN) Incoming 1 - 22 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 2.499 - - - 1.264 1.394 1.234 1.409 1.399 1.494 1.569 1.879
2548 2.059 1.544 1.459 1.929 1.494 1.429 1.479 1.459 1.334 1.464 1.419 | 2.054
2549 2.184 1.339 1.419 2.629 1.574 1.479 1.614 1.484 1.459 1.614 1.484 1.459
Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 11
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CP95 of THDV Phase B Measure No. 11 w018 11 15912 (RCN) Incoming 1 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 2.284 L b L 1.534 1.614 1.424 1.559 1.579 1.669 1.734 1.809
2548 1.849 1.714 1.644 1.829 1.639 1.569 1.659 1.624 1.564 1.559 1.569 1.829
2549 1.834 1.484 1.409 2.344 1.604 1.614 1.604 1.654 1.624 1.604 1.654 1.624
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Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 11
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M50 6.131 AR IZHTRYA CP9S ¥ae THDV wla C vounTesiavuneay 11

CP95 of THDV Phase C Measure No. 1 ao1i I 1591z (RCN) Incoming 1 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 2.494 - - - 1.444 1.549 1.409 1.629 1.659 1.724 1.864 1.994
2548 2.009 1.719 1.649 1.969 1.624 1.554 1.619 1.629 1.529 1.559 1.569 1.984
2549 2.079 1.449 1.474 2.739 1.689 1.644 1.719 1.694 1.614 1.719 1.694 1.614
Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 11
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Total Harmonic Voltage Distortion (THD) - 3 Phase : Measure No. 11
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6.11.1 VA RMS Y0139 Y (RMS Voltage)
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CPO05 of RMS Voltage Phase A Measure No. 12 aondl Il I59ug (RCN) Incoming 2 - 22 kv
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 101.6 - - - 101.6 101.6 101.4 101.6 101.6 101.5 101.6 101.7

2548 101.6 101.7 101.8 102 101.8 101.8 101.9 101.8 101.6 101.7 101.7 | 101.6

2549 101.6 101.7 101.7 101.8 101.7 101.7 101.8 101.7 101.8 101.6 101.4 | 101.3
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RMS Voltage - Phase A : Measure No. 12

RMS Voltage (% Vbase)
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CP95 of RMS Voltage Phase A Measure No. | _fl!' aonil Il 159ug (RCN) Incoming 2 - 22 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 103.96 - i r 103.86 | 103.81 103.76 | 103.81 | 103.81 | 103.81 | 103.76 | 104.02
2548 104.02 | 104.07 | 104.17 | 104.22 | 104.12 | 104.12 | 104.12 | 104.07 | 103.96 | 103.96 | 103.96 | 103.91
2549 103.96 | 103.96 | 104.02 | 104.22 | 104.17 | 104.12 | 104.22 | 104.22 | 104.17 | 103.96 | 103.81 | 103.55
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RMS Voltage - Phase A : Measure No. 12
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CP05 of RMS Voltage Phase B Measure No. 12 aa1i 1 159U (RCN) Incoming 2 - 22 kV
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 101.8 4 - = 101.6 101.6 101.5 101.7 101.7 101.6 101.7 101.6
2548 101.5 101.5 101.5 101.6 101.4 101.6 101.6 101.6 101.4 101.5 101.4 101.4
2549 101.4 101.4 101.5 101.6 101.5 101.5 101.6 101.5 101.5 101.5 101.4 101.3

RMS Voltage - Phase B : Measure No. 12
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CP95 of RMS Voltage Phase B Measure No. 12 aadi I 159U (RCN) Incoming 2 - 22 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 104.17 - - - 103.96 | 103.86 | 103.81 | 103.91 | 103.96 | 103.91 | 103.91 | 103.86
2548 103.76 | 103.81 | 103.86 | 103.96 | 103.81 | 103.91 | 103.91 | 103.86 | 103.76 | 103.76 | 103.76 103.7
2549 103.81 | 103.76 | 103.81 | 104.07 | 103.96 | 103.86 | 104.02 | 104.02 | 103.91 | 103.91 | 103.76 103.5
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RMS Voltage - Phase B : Measure No. 12
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ar
CP05 of RMS Voltage Phase C Measure No. ’ 1:?'_5‘: aondl Il T59ug (RCN) Incoming 2 - 22 kV

Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 102 5 = = 102 102 101.4 101.6 102.2 101.9 102.3 | 102.2

2548 101.8 102.1 101.7 102.2 101.8 102 102.3 102.2 101.6 101.6 101.6 | 101.6

2549 101.6 101.6 101.7 102.3 101.7 101.6 101.7 101.5 101.6 101.6 101.5 | 101.3

RMS Voltage - Phase C: Measure No. 12
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M50 6.137 HAIASIZHUBYA CPIS YBIUUIA RMS Yo s aula C
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CP95 of RMS Voltage Phase C Measure No. 12 a013 I 15912 (RCN) Incoming 2 - 22 kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 104.38 - - 3 104.33 | 104.33 | 103.96 | 104.38 | 104.43 | 104.43 | 104.38 | 104.43

2548 | 104.33 | 104.54 | 104.54 | 104.54 | 104.54 | 104.59 | 104.59 | 104.59 | 104.02 | 103.91 | 103.91 | 103.91

2549 | 103.96 | 103.91 | 104.07 | 104.8 | 104.38 | 103.96 | 104.12 | 104.07 | 103.96 | 104.02 | 103.86 | 103.55

RMS Voltage - Phase C : Measure No. 12
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RMS Voltage (% Vbase)
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CP95 of Voltage Unbalance Measure No. 12 aonil 11l 159ug (RCN) Incoming 2 - 22 kV
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.434 3 - 0.359 0.419 0.424 0.439 0.449 0.499 0.484 | 0.484
2548 0.404 0.449 0.439 0.459 0.474 0.484 0.494 0.509 0.464 0.204 0.194 0.259
2549 0.339 0.209 0.354 0.559 0.509 0.179 0.184 0.174 0.174 0.194 0.249 | 0.264
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Voltage Unbalance : Measure No. 12
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6.11.3 MINTLNONUBIUTINY (Voltage Fluctuations ) mngluaiu Long Term

Flicker Severity (Plt)

a d i [ [
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CP95 of Plt Phase A Measure No. 12 w018 11 15912 (RCN) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.505 3 0.509 0.523 0.448 0.488 0.5 0.525 0.556 | 0.571
2548 0.667 0.662 0.66 0.673 0.679 0.53 0.513 0.508 0.502 0.506 0.502 | 0.516
2549 0.501 0.516 0.505 0.53 0.519 0.502 0.49 0.503 0.547 0.514 0.503 | 0.477
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Long Term Flicker Severity ( Plt) - Phase A : Measure No. 12
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CP95 of Plt Phase B MeasureNo. | 12 ao1# 1 15912 (RCN) Incoming 2 - 22 kv
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.518 - - = 0.514 0.534 0.493 0.5 0.512 0.552 0.58 0.583
2548 0.666 0.654 0.644 0.657 0.651 0.509 0.505 0.513 0.501 0.477 0.466 | 0.481
2549 0.479 0.494 0.485 0.508 0.526 0.488 0.466 0.467 0.521 0.483 0.475 | 0.439

Long Term Flicker Severity ( Plt) - Phase B : Measure No. 12
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CP95 of Pt Phase C Measure No. 12 a019l Il Ts9ug (RCN) Incoming 2 - 22 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 0.534 - - 0.534 0.535 0.502 0.498 0.521 0.554 0.573 0.575
2548 0.635 0.649 0.651 0.655 0.645 0.511 0.505 0.517 0.497 0.466 0.46 0.476
2549 0.464 0.486 0.48 0.494 0.493 0.484 0.463 0.465 0.504 0.472 0.478 0.441
Long Term Flicker Severity ( PIt) - Phase C : Measure No. 12
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Long Term Flicker Severity ( PIt) - 3 Phase : Measure No. 12
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6.11.4 ANUAANYUAIHININOHNITINVDITIAY (Total Harmonic Voltage Distortion :
THDYV)

a d a X d a (Y]
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M13197 6.142 HAINSIZH UOYA CPYS 499 THDV wlar A veunsosiamneay 12

CP95 of THDV Phase A Measure No. 12 aonfi Il I5aug (RCN) Incoming 2 - 22 kv
Month

Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 1.974 3 = S 1.484 1.544 1.374 1.589 1.649 1.539 1.689 | 2.029

2548 1.994 1.659 1.449 2.074 1.449 1.224 1.369 1.289 1.174 1.284 1.089 | 1.349

2549 1.354 1.054 0.939 1.809 1.249 1.084 1.159 1.299 0.994 1.159 1.299 | 0.994

Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 12
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CP95 of THDV Phase B Measure No. 12 aonil Il I59ug (RCN) Incoming 2 - 22 kv
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 1.894 - - - 1.399 1.494 1.394 1.589 1.644 1.599 1.709 1.929
2548 1.994 1.684 1.504 1.994 1.419 1.269 1.419 1.344 1.219 1.289 1.114 1.299
2549 1.259 1.084 0.959 1.524 1.149 1.004 1.104 1.119 0.849 1.104 1.119 | 0.849

Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 12
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CP95 of THDV Phase C Measure No. 12 a019l Il T59ug (RCN) Incoming 2 - 22 kV
Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 2.054 8 L 1 1.564 1.624 1.484 1.719 1.784 1.689 1.834 2.084
2548 2.109 1.804 1.579 2.149 1.524 1.364 1.534 1.449 1.339 1.364 1.209 1.409
2549 1.409 1.224 1.084 1.739 1.249 1.094 1.169 1.194 0.974 1.169 1.194 0.974
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Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 12
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Total Harmonic Voltage Distortion (THD) - 3 Phase : Measure No. 12
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6.12.1 UM1A RMS V99115904 (RMS Voltage)
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CPO05 of RMS Voltage Phase A Measure No. 13 aonil Il I59ug (RCN) Incoming - 115 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 97.41 96.86 96.56 96.56 96.16 96.46 96.96 96.61 96.66 96.06 96.71 | 96.96
2548 96.46 96.01 96.46 96.01 95.92 95.8% 96.06 95.67 97.31 99.3 99.39 | 99.54
2549 99.44 99.3 98.85 5% 95.72 98.8 99.1 99.2 99.39 99.3 98.5 99.64
RMS Voltage - Phase A : Measure No. 13
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CP95 of RMS Voltage Phase A | Measure No. 13 a01# 1 1591 (RCN) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 100.69 99.54 | 102.53 | 102.48 99.64 99.25 | 102.48 | 102.38 | 99.34 | 101.88 | 99.89 | 100.44
2548 102.13 | 99.49 101.03 | 100.24 | 101.83 98.9 100.09 99.99 102.08 | 102.13 | 102.18 | 102.18
2549 102.33 | 101.93 | 101.88 | 99.79 101.98 | 101.98 | 102.08 | 102.43 | 102.33 | 102.38 | 102.08 | 102.28
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RMS Voltage (% Vbase)

RMS Voltage - Phase A : Measure No. 13
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CPO05 of RMS Voltage Phase B | MeasureNo. | 13 | aoillufhIsouz RCN) Incoming - 115kV
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 98.1 97.56 97.41 97.41 96.86 97.26 97.95 97.46 97.51 97.96 97.56 97.7
2548 97.11 97.01 97.36 96.71 96.71 96.41 96.76 96.36 97.9 99.05 98.95 | 99.25
2549 99.1 99 98.6 96.41 96.96 98.95 99.25 99.39 99.54 99.44 98.7 99.69

RMS Voltage (% Vbase)

RMS Voltage - Phase B : Measure No. 13

VYBUATBITANNIELAY 13
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CP95 of RMS Voltage Phase B Measure No. 13 ao1fl I Ts9ug (RCN) Incoming - 115 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec
Year
2547 101.43 | 100.34 | 102.53 | 102.58 | 100.44 | 100.09 | 102.38 | 102.33 | 100.29 | 101.93 | 100.84 | 101.13
2548 102.13 | 100.29 | 101.08 | 100.64 | 101.63 | 99.59 | 100.39 | 100.34 | 101.63 | 101.83 | 101.83 | 101.93
2549 102.03 | 101.68 | 101.63 | 100.79 | 102.13 | 102.13 | 102.28 | 102.53 | 102.48 | 102.58 | 102.28 | 102.38
RMS Voltage - Phase B : Measure No. 13
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CP05 of RMS Voltage Phase C Measure No. 13 ao1i I 159Uz (RCN) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 98.4 98.1 97.85 97.85 97.41 97.85 98.6 98.2 98.25 97.75 98.3 98.45
2548 97.75 97.9 98.25 97.56 97.66 97.36 97.85 97.56 98.9 99.59 99.49 | 99.69
2549 99.54 99.64 99.3 97.16 97.66 98.95 99.3 99.34 99.49 99.44 98.75 | 99.59
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RMS Voltage - Phase C : Measure No. 13
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I b
CP95 of RMS Voltage Phase C Measure No. ‘g aonil Il Tsaus RCN) Incoming - 115 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec

Year

2547 | 101.23 | 100.64 | 102.53 | 102.53 | 100.64 | 100.54 | 102.38 | 102.23 | 100.74 | 101.88 | 101.28 | 101.43

2548 | 102.08 | 100.89 | 101.38 | 100.98 | 101.78 | 100.29 | 100.98 | 100.98 | 102.23 | 102.28 | 102.33 | 102.28

2549 | 102.38 | 102.23 | 102.18 | 100.94 | 102.18 | 102.08 | 102.28 | 102.43 | 102.43 | 102.48 | 102.18 | 102.33

RMS Voltage - Phase C : Measure No. 13
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RMS Voltage - 3 Phase : Measure No. 13
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RMS Voltage - 3 Phase : Measure No. 13
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CP95 of Voltage Unbalance Measure No. 13 anil i Tsaue (RCN) Incoming - 115 kV
Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.454 0.469 0.499 0.484 0.469 0.559 0.564 0.549 0.554 0.584 0.564 | 0.559
2548 0.519 0.639 0.619 0.634 0.579 0.584 0.589 0.634 0.529 0.219 0.219 | 0.204
2549 0.259 0.304 0.319 0.664 0.624 0.139 0.149 0.144 0.134 0.149 0.144 | 0.199
Voltage Unbalance : Measure No. 13
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6.12.3 MINILUNONVDINUTIAY (Voltage Fluctuations ) wnzluau Long Term

Flicker Severity (Plt)
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CP95 of Plt Phase A Measure No. 13 aa1i I 159Uz (RCN) Incoming - 115 kV
Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.461 0.454 0.413 0.429 0.454 0.479 0.43 0.423 0.443 0.451 0.441 0.455
2548 0.491 0.529 0.474 0.48 0.467 0.457 0.475 0.468 0.461 0.438 0.428 | 0.438
2549 0.444 0.457 0.433 0.485 0.455 0.45 0.426 0.422 0.453 0.444 0.421 | 0.446
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Long Term Flicker Severity ( Plt) - Phase A : Measure No. 13

Month - Year
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CP95 of Plt Phase B Measure No. | ,:l??j ao1# 1 15912 (RCN) Incoming - 115 kv
Month

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Year
2547 0.422 0.366 0.337 0.327 0.384 0.38 0.356 0.321 0.357 0.366 0.328 | 0.321
2548 0.417 0.503 0.386 0.361 )3 0.363 0.367 0.399 0.339 0.362 0.302 | 0.325
2549 0.315 0.327 0.349 0.415 0.357 0.358 0.334 0.325 0.369 0.363 0.334 | 0.318

Long Term Flicker Severity ( Plt) - Phase B : Measure No. 13
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CP95 of Pt Phase C Measure No. 13 a019l Il Ts9ug (RCN) Incoming - 115 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec

Year

2547 0.352 0.358 0.337 0.321 0.346 0.367 0.335 0315 0.333 0.342 0.325 0.316

2548 0.403 0.465 0.41 0.344 0.348 0.373 0.354 0.345 0.343 0.343 0.298 0.329

2549 0.308 0.313 0.332 0.381 0.347 0.348 0.333 0.326 0.355 0.348 0.329 0.32

Long Term Flicker Severity ( PIt) - Phase C : Measure No. 13
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Long Term Flicker Severity ( Plt) - 3 Phase : Measure No. 13
0.6
05 M .
N f
0.4 I
o 0314
0.2 1
0.11
1]
1]
0 T I RN LSRR e B SR R LR T A T T
Slshs s AE E A58 sl dnd o5l 2l v 9202ic e 3 e Y33 & ¢
clalsx 3 5 9 a'® 2.0 c al=s5 5 c|5 2 ag > & c a9 =t 3 35 2 a 80> O
g o =3 Q c o =3 Q T o ] s
SPE2<E&E3°"FFos S ES"2FosgidISrscES~2Ho 28
Month - Year

] Y ]
719 6.200 namlunauaastioya CP95 Yo Plt 14 3 1l veunTosianuieay 13



266

v ' A A Ao A A
fl]’lﬂéll't’]u“ﬁ"ll’f]\iﬂ'l PIt tUDNVITIUN LT\IET A UG A AD 0.413 Llagqxiq@ 1)

a

0.529 1@ B Himdga Av 0.302 Hazgaga Av 0.503 wld C TaAdiga Ao 0.298 1Az gIga Ao

Q

{ o qs;l < J ' ' 4 1 ' q’.:’

0.465 WANMTWING 3 1ld 921HiuI HA1gI21319 0.298 — 0.529 Fuvla A HA1gInIINe 2
1 ' < 3 sl' 1 o ' '

wladszanm 0.1 wazla B isngeniwla ¢ dndos fatian it Tuaia 36 heu delineglu

J A 1 a
NURNIATFIUAD MU 1.0

a 1 d a (Y]
6.12.4 ANUAANSUMUIITUBHNTINDIWTIAU (Total Harmonic Voltage Distortion :
THDV)
1) HaAINaNIIIUATIZHANNAMNSHAIUIIINDHNTINVDINITIAY (THDV)

1 2
wla A njailugmsraagnslun fildoya 36 ifou voa tla A dail

M50 6.155 HAIIAFIZHURYA CPIS5 499 THDV wla A veunsesiamneay 13

CP95 of THDV Phase A Measure No. 13 amfl I Is9ug (RCN) Incoming - 115 kV

Month
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.734 1.439 1.474 1.574 1.419 1.414 1.474 1.494 1.424 1.449 1.419 | 1.579

2548 1.739 1.389 1.439 1.549 1.439 1.344 1.464 1.489 1.484 1.504 1.484 | 1.579

2549 1.679 1.514 1.504 1.764 1.569 1.514 1.574 1.664 1.534 1.584 1.529 | 1.864

Total Harmonic Voltage Distortion (THD) - Phase A : Measure No. 13
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M13197 6.156 HAINTIZHUBYA CPYS Y89 THDV wla B veunIeaianuieay 13

CP95 of THDV Phase B Measure No. 13 aonil Il I59ug (RCN) Incoming - 115 kV

Month
Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec

Year

2547 1.559 1.279 1.259 1.324 1.279 12220 1.274 1.304 1.254 1.289 1.284 | 1.434

2548 1.519 1.254 1.274 1.349 1.349 1.304 1.414 1.399 1.429 1.434 1.439 | 1.474

2549 1.509 1.429 1.409 1929 0.989 0.939 0.964 1.054 0.984 1.024 0.959 | 1.194

Total Harmonic Voltage Distortion (THD) - Phase B : Measure No. 13
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CP95 of THDV Phase C Measure No. 13 a019l Il Is9ug (RCN) Incoming - 115 kV

Month
Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov Dec
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Total Harmonic Voltage Distortion (THD) - Phase C : Measure No. 13

Voltage THD (% Vbase)
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