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This thesis emphasizes on the automatic classification of short duration voltage variation
event data which are recorded by power quality monitors in the 22 kV distribution system. The
rms voltage is computed and updated by the UNIPOWER PQSecure for each half cycle. The
considered conditions used in the classification of these events are the changes of the voltage and
current magnitude, duration, the recovery of voltage and current magnitude after a dip occurred,
cause and direction of fault, and 1 minute window size.

This thesis uses 3 steps to analyse and classify the events. In the first step, the events are
classified by cause and direction of fault which separated in 6 types, such as “Fault &
Downstream”, “Fault & Upstream”, “Interruption & Downstream™, “Interruption & Upstream”,
“Not Fault &NA.”, and “Not Group”™ In each event, the magnitude, duration, time interval
between shot, and cause and direction of fault are evaluated. This program is able to classify the
events with more than 80% satification of all evénts in 1 yéar. In‘the second step, the “Fault &
Downstream” events are analyzed in order to find out the pattern of the voltage and fault
development in each event. Thes¢ results are presented in statistic classification such as the
summary table of voltage and fault development. Finally, it is to calculate the statistic of fault
current from the results in step 2, such as ground fault, phase fault type 2L and 3L, phase fault
develop start from 1LG and 2LG. The results are used for preventing the severity occurred from
the short duration voltage variations event which caused by the fault development. This

developed program can handle huge database by using SQL-DB and Delphi7.
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M3 1N 2.1 ﬂizmmgazﬂmaﬂymzﬂﬁmﬂaummﬂmmw%\l%

Rise Time . . Disturbance
Category Duration Magnitude
Frequency Waveform

Transients Overvoltage

® [mpulse ns to ms rise time | <50 ns, >1 ms 0-10 pu /\1\/

® Oscillatory | 1kHzto I0MHz | <l us,>50 ms 0-6 pu N
Short Duration Variations

100% Voltage

® Interruptions Collapse 10 ms to 3 sec coollapse ¢ MWW_MNW

® Dips Power Frequency | 0.5to 50 cycles | 0.1t00.9 pu W}WWWLWW

® Swells Power Frequency | 0.5to 50 cycles | 1.1to 1.8 pu WWWWN
Long Duration Variations

. . 100% Volt

® [Interruptions Collapse 3 sec to 1 min c (;)Haf())s eage W——m

® Undervoltage | Power Frequency > 1 min 0.81t0 0.9 pu WMMNWWVW

® (Qvervoltage Power Frequency > 1 min 1.1to 1.2 pu Wﬂmumwuwm
Waveform Distortion

® Harmonics 0-10 th harmonic Continuous 0-25% /\J

® Notching Broad-band Continuous 0-10 % %
Voltage Imbalance Power Frequency Continuous <3% %‘

2.1 denumsulsulasulurisszaznaduveausaau

1 9
msutsiaenluyreseeziardu (Short duration voltage variations) [1-5] 7D

s a { 1Y 1 :// { 1 a 1
Usngmaaiitnanisnlsulasuvesseaurionsgumiiessaadu . Augeaaunauil
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Frvae (Instantaneous) %0 :J: (Momentary) 48 FINT1) (Temporary)
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Voltage Dips Ao  mMsfussauiivineanasdiniinussaulnamunasindmue
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U 90 % lugnnardu q udnaugming

A ~ v A T @ aa ’A o '
Voltage Swells 719 M3NUTIAUTVIATINNAWIAUUpANUABNNIIMUA 15U

k4

110 % Tuganandu q udinduganng

. A = o Ao 1 Y a A 3 S A g
Short Interruptions A& M3INUTIAULAAINIMTITULAAINAN LTI UEUENTOI] Y

4 a ] 3

qud Tasinalugiaiaidu 9

M350 Voltage Sag (IEEE 1159) u@g Voltage Dips (EN 50160 U@

IEC 61000 Series) NAMUHVIEAINNY [2] A9

(%

“a sag to 20 %” NUIWDI usIAuanataslloghazav 20 % vesmnisey Aegii 2.1

U

PUNAAAIUINA L ( % )
A ’
AALFIAUNIZ] (100 % )

Sag to 20 %

A 4 20 %

> 1980
JUN 2.1 ANUKNEURY Voltage Sags

a

. = [ 1 A [ 1A
“voltage dips 80 %~ vimgnwssuanmadloinminiszy Aty go % lilegn

% ~

FZAU 20 % VOIAINTLY A93UN 2.2

u

WUNAYBILIIA I %.)
A \
AUIIRLNTEY (100 % )

voltage dip
80 %

4 20 %

> 1981

31N 2.2 AMUNIIBUDI Voltage Dips
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mMsmruanadnyuzyesmsulslasuluyiesseznardunuiioinues

WRITIUAN 9 agarazideauandlumsen 2.2 - 2.4 [2-3]

A = =1 J .
M13°99 2.2 ManlFeumeunasguueelsngmsal Voltage Dips

AAIZIU
. IEC 61000 -2 —-1-2002 | EN 501601999 | IEEE 1159 —1995
s
¥o Voltage Dips Voltage Dips Voltage Sags
VU9 (pu.) 0.0-0.9 0.01-0.9 0.1-0.9
Jzaza ¥4 Cycle — few sec 10 ms — 1 min % Cycle — 1 min

A =~ L4
MINWN 2.3 ﬂﬁlﬂiﬁlﬂlﬁﬂ‘ﬂll'm'§§1u"ll@Qﬂi1ﬂ§]ﬂﬁﬂ! Voltage Swells

HIAIFTU

o IEC 61000 2 —1-2002 | EN 50160 —1999 | IEEE 1159 — 1995

gauls
¥o NA. Temporary Voltage Swells

Overvoltage

YUIA (pu.) NA. <1.7%* <2.0%** >1.1
Jzeazna NA. NA. 0.5 Cycle — 1 min
UYL * In systems with a solidly or impedance earthed neutral

** In isolated or resonant earthed systems

I~ 1 Ao [ [
Wy mualuszaunsaau 1 kV 99 35kV

Not Available (NA.) nene ligunsadanguiosainuiasgiu lildsmuald

. . _
M3 2.4 MIfFouneuesgIuUelsngnisal Short Intertuptions

AU
o IEC 61000 2—-1-2002 | EN50160—1999 | IEEE 1159 — 1995
gaunls
¥o Short Supply Interruptions | Short Interruptions Interruptions
YUIA (pu.) 0.0 <0.01 <0.1
JzaznMm <1 min < 3 min < 1 min
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131U 2.3 n daden (7) - (10) Wuwisilimesineanuises Voltage Swells W uaasla

Y

% [ v A
g 2.3 v Aail

(3

- =S
N

[ a I @ { 4 a
1) 1590181999 (Reference  Voltage: V) Huussdunszyiieldoradelums
o P A A a 1 =3 @ ] 3 A VA a I
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BNLY-18: Sags/Swells
RMS trend for sag/swell #591 at P1: 3/11/2546 3:41:32
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RMS trend for sag/swell #598 at P1: 3/11/2546 3:41:31
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BNL2-20: Sags/Swells

RMS trend for sag/swell #611 at P1: 3/11/2546 3:41:32
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O m— A m] v
11 12 13 14
; 600
ﬂ&&w e N S sl ot e e i 500
l A 400 _
Ll |2
i 200
1w
i 0
time
= 7 a . Ao . o
'g‘jﬂ‘ﬂ 2.22 HaNMANITUNINA Voltage Dips N 115 kv (Primary Delta) 9143 1 e
1 ya o o < [ =) G W Y 4 o
mwaiwumm BNL 2 — 20 (48 2) (RS UAYINUNVUNDT BNL 1 — 19 (LU 1)
BNLY-18: Sags/Swells
RMS trend for sag/swell #3161 at P1: 27/12/2547 18:57:27
7 \ Ul 5 U2 . u3 v ua
60000 ﬁ\k = - — _ = = = = = =
50000 - Xw_zf
40000 i
%30000 i
20000 i
10000 -
0 k¥ ¥ ¥ e | v i o | = = F = = = = = 2 —
0.0 0.5 1.0 15 20 25
Time
BNLY-18: Sags/Swells
RMS trend for sag/swell #3161 at P1: 27/12/2547 18:57:27
o A 0 v
11 12 13 14
i 1 5000
— |
' ' i 3000 §
+ 2000
? ? i 1000
‘ o o ‘ < S — — e A -2 SAmm| A — ] 0
0.0 0.5 1.0 15 20 25

time

5111 2.23 MedramgmIsifitia Voltage Dips AF4 115 kV (Primary Delta) §1u2u 2 wla

U



32

BNL1-19: Sags/Swells

RMS trend for sag/swell #3164 at P3: 27/12/2547 18:57:23
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BNLY-18: Sags/Swells

RMS trend for sag/swell #595 at P2: 16/11/2546 8:11:34
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BNL1-19: Sags/Swells

RMS trend for sag/swell #601 at P1: 16/11/2546 8:11:32
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BNL2-20: Sags/Swells

RMS trend for sag/swell #615 at P1: 16/11/2546 8:11:34
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PLV1-36: Sags/Swells

RMS trend for sag/swell #2696 at P3: 12/10/2547 15:05:41
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BNL1-19: Sags/Swells

RMS trend for sag/swell #1484 at P1: 5/5/2547 11:15:23
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LCA1-3L: Sags/Swells
RMS trend for sag/swell #1550 at P1: 31/5/2547 9:46:50
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RCN1-41: Sags/Swells
RMS trend for sag/swell #3068 at P1: 8/11/2547 10:36:21
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BNL1-19: Sags/Swells
RMS trend for sag/swell #1254 at P1: 29/3/2547 4:07:53
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RCN1-41: Sags/Swells

RMS trend for sag/swell #2527 at P1: 17/9/2547 18:26:07
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LCA1-31: Sags/Swells
RMS trend for sag/swell #425 at P2: 15/10/2546 4:38:54
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BNL2-20: Sags/Swells
RMS trend for sag/swell #1441 at P1: 23/4/2547 13:53:37
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LCA2-32: Sags/Swells
RMS trend for sag/swell #2728 at P1: 15/10/2547 16:21:46
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LCA2-32: Sags/Swells
RMS trend for sag/swell #1214 at P3: 1/3/2547 17:12:30
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RMS trend for sag/swell #6590 at P2: 25/10/2548 8:35:47

33-SST: Sags/Swells

. A L] v
Uil U2 u3 u4
e e e
200 £
175 £
150 +
125
% 100 £
75 £
50 £
25 £
o;\'\ i\' e | w | i - | i\'\ F - | - i\'\ |
0.0 0.5 1.0 15 20 25
Time
33-SST: Sags/Swells
RMS trend for sag/swell #6590 at P2: 25/10/2548 8:35:47
— A o v
11 12 13 14
A E
e —— S = = = = = = = E
‘ I W =3 7 =3 j 1:»
0.0 05 1.0 15 2.0 25
Time
33-SST: Current
Between 25/10/2548 8:30:00 and 25/10/2548 9:30:00
o A »
1250 11Avg 12Avg I13Avg
1000 4 d -
C x = A
750 -
< C [
= 50 L :
250 4 ;
8:30 9:00 9:30
Tue 25 Oct 2005 time

Wi

48

4000
3500
3000
2500 =
2000
1500
1000
500

2.47 #196191¥AN38l Large Induction Motor Starting Y93f 19 1WAz dunssdu 220 v



49

d‘ % v a0 \ [ (24 t4 v Y A
2.54 madasuszavveanssaunasaie msdsvundvesnsioudas msauvise

Yanvanvesgadunuilszgluszun

'
I A @ @

<3| @ { o @ o
Wumgniseiilszauusedu 2 szau aungiiildszauusequiinig
{ @ o A a EL 1 :/‘ 19 1
nasunlasldnnszaunssdusumnamamsal luuaagilariulilsliaumgn Voltage Dips
[ o [ A dy = [ A dg} =) A = I (%
Tagszauusaaurainsnlasuunlasiionnlvinansduivaurseanauien/seumnsuny
Y Y ' = = A o a’j 9/
FEAVUTIAUFIUI NuazInslasuu)asimmdune 3 wla vdeuilad 11522 kv v¥9ans

4 4
Tihdrugiininldimualii Step Changes Manua 17 Steps Ao AUA — 10 % D9 + 10 %

9
[ Y J

ULARY Step WTVMIAWINY 125 % (20 % / 16 = 1.25 %) H3edszust 160 V

Phase

@ ~ I [ [ [ o ] @ @ [ d?
9519 2.48 2] Wumsdsuszaunsaauluszuudiviing 22 kv Taslsuszaunsaguayuan

U

< - o o st !
12229.17V \lu 1288257V Umsilsuseaviunaily 12,882.57/ 12,229.17 = 1.05 111

A A v & e
UIDIWULLIIAUUU 5 lﬂ'ﬂﬂ"b’u@]

BNL1-19: Sags/Swells
RMS trend for sag/swell #1249 at P1: 28/2/2547 20:22:54
A

U1l U2 u3 U4
— Y g S T S i G S " R S "
150 g—g—g—a—#— & % N ———
10000
7500
> =
2 C
5000 -
2500
07:% i H i ; | wl ?"7 w | I | w | Iy |yl H = E | w | gy |
0.0 05 1.0 15 2.0 25
Duration [s]
BNL1-19: Sags/Swells
RMS trend for sag/swell #1249 at P1: 28/2/2547 20:22:54
o A [m] v
11 12 13 14 250
grf,.ﬁ, — g 400
=+ 350
= 300
= 250 5
= 200
= 150
= 100
= 50
o
0.0 05 1.0 15 2.0 25
time
BNL1-19: Sags/Swells
RMS trend for sag/swell #1249 at P1: 28/2/2547 20:22:54
L] A L] v
U1 u2 u3 4
14000
13500 /./’ﬂ - = m | = =
13000 L5 - s —
E | 4 thA kA
g0 ~—  ——
=) FA— A A & A | /._,,._/k/——‘—/
12000 L
11500 F I
11000 v v oo o B L by L
000 5 il
0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80
Time
U2=12,229.17 U2 =12,882.57

= v ¢ = > o A
5UN 2.48 G]’JE]EJNLWG!T‘I'ITEM‘"l]'lﬂﬂﬁLﬂﬂﬂuﬁgﬂﬂﬂlﬁlﬂlliﬂﬂu‘ﬂﬁﬂinﬂ

u



50

[ y 4 (Y] (Y] d
2.6 nanmsiinsesioTagamwivildasiadumemsel

nsevianunin e luianldaaawnganssuauninliihvesszuy

o =R t4 < A 1 A [ A
ﬂ"]il']ﬁﬂ‘ﬂu‘ﬂﬂlﬁﬂﬂ'ﬁﬂ!ﬂ'liﬁ‘]Jﬂ'J‘Lllf]_]uiﬂﬂauﬂ']ig]@Uﬁ'u@\iLLUU@@Lu@ﬂllagllﬂﬂqmﬁﬂlu@ﬁ

U

'
adAal

Tugdslszanina  lesninduitidelunmsesunongdnssuvessyuy Tumalfiad

Y o v Y ] odlywdsl 2K A A QQA'SIS) =1 ~
51]’8%TﬂﬂﬂTHWH’JfJﬂ’J"IiJﬁﬂV]GlGHUHTIﬂGlI@lJa iN‘L!fJﬂJGlGD'ﬂT]J'igﬁﬂTJNﬁLW@iﬁﬂl@yjﬁNﬂ’NNa&ﬂﬂﬂ

=2 o =~

[ ' o v d ] o
e Uszrdanulonnuii LLﬁ%DuﬂﬂLﬁﬂﬂiﬁmjﬁjﬂQTG N ANITUNDUNUUIINITNING

nuaad Houl5uigenmn q % 50U W50 1 5eU LMUNTUTUIAmNn 9 dyanagy [4-5]
@ 4 4 @

Tum5@3529901MANI58l Short duration voltage variations ¥9IAT0440 A

UNIPOWER  (PQSecure  Version 2B) ldsdimsiaai v, $1udu 4 sesdyaauaz
P
I 914U 4 Feadgynal SIWNIHUATIUIY 8 Wesdana voura A wla B tla C uaz N
H Y
MINBATINI Uy IM (Sampling Rate) 6.4 kHz ~ d1%5UANNDTZUY 50 Hz AT 114U
dyanugquasol (K) @UIumsquayanavednitssauazanssiavosaazilann o
4 ¥ 4 o 1 Yo =

A59501 9219 K = 128 @eamnsomud vV, uaz I [1-2] 1dasaumsi 2.4 uaz 2.5

ANAIAY

2.4

(2.5)

v A 1A

4 Y] o Y] 4 4 1 1Y
inTeelioinaziimstuiinmgmsaliioussauiiaununil £10 % veesza

v ¥ a 4 Yy Ay o ' S yd o Yy A a4 o Ao =
Lli\?ﬂu@’]\iﬂﬂ‘ﬂigu mﬁ]llaV]]lﬂﬂ1ﬂﬂ1i'Jﬂiuﬂqillﬁﬁgﬂiqqﬂﬁﬂ%ﬁqna'l(lﬁlﬂia\iﬂﬂ']ﬂuﬂuvlﬂ

U

] o 4 [ qszl IS
%}ayjaawuwmmmmmm?mmﬂimz 125 501U santlunm = 125991U x 1/50Hz

a = o £ A 1 Y o o
= 259U NNITATHIUNA ) ATITOU Iﬂil‘ﬂﬂ? RMS 1 @ ]lﬂﬁ]1ﬂﬂﬁ’3mﬂuma1

2 1

4
1/(2x50Hz) = 001 3u1i eativaz ladeyanm v uaz 1 Tundazvesdyaisveunas

A=

09.1’ A A A o 1< o 1 . A Ay 3 o
ﬂi\jﬂlﬂﬁ@\‘]ﬂ@’)ﬂﬂu‘ﬂﬂlﬂuglnuju 250G =1, 2, 3, ..., 250) HIBUUBDHAMNNUAITUIU

9 A v =K 9 1 qu 1 1 [ 1 I~ 1 A
250 U497 Tﬂ&1611aya‘w‘Uu°nﬂ”lﬂ114Lmazmwmxmawmﬁmumum uyseomiu 2 a1 Ao

v A

J a 4 L4
Yoyanounaan1sal (Pre-dip Values) tazdoyanaunamaniin (Post-dip Values)

. A ] Ao X ] v o 2 o A ~
1) Pre-dip Values A9 mauﬂawuum"lmm 5 99UUIN (ﬂlf’]lquﬁ?’l’lll'iﬂﬂﬂﬁl’)ﬂ 100
4

A v o K 1 1 I v 1 ~ [ = °| [ A
!ﬂi@ﬁjﬂﬂﬂﬂﬂﬂ?iullﬁﬁzﬂﬁﬂ) WuMNoUNVUIALTIAUILUAIAINI 0.90 pu. *IO

[ ~ 9}3 I ’q ¥ A ) =
NN 1.10 pu. m”lﬂml,ﬂmﬂmmmlwm'immmiu‘Lmﬂ



51

Y A

k4 v
2) Post-dip Values Ao dJoyafitiufinldnn 120 soudant (Joyaditauawaaii 11

U

=< 1

= ~ A [ @ 1 qaj I 1 [ ~ A A [ Y1 A
24 250 Maseviatuiina luuaazasy) Wumrasninimiosdonsrvsulaiunu
s o v
asntmual3
] 4 o < E {
lumsinudeyaniosiacuisanudoyalaninds 64 ivgnisainoud
1 o < ' o o o o 1 .
WHeANE AN (MieaNud UMWz ufina1 Voltage Dips/Voltage Swells ¥4
A A o dyd 2 Y o [ 9 =* 9 1 dy
nFealiodaiiie 4 MB) Fgimsasirviaguninlwihezdesdedeyamiaiiioanain
] ° A @ A A o o R Y
wihganuiweunaiosianniaeuietiliuiinaslugudoya
[V U 4 { 4 v W aa
N3ZUIUMS TUMIIANGUIANITE Voltage Dips Neutiosnuasiinazana

a 1 o J

a ¢ A o o Aaa o 9Jq £ J o Y o
ﬂ']ﬁLﬂﬂlﬁﬂﬂ']ﬁﬂ!'Vi3f)‘]_lfﬂfi]ﬂﬂu@ﬂﬁWﬁﬂ@Qﬂﬂﬁﬂﬂlﬂﬂlﬂisﬂqw FUYUANVTUNUTNWMTANY

% ad

o v 4 o a
anunnuldszrieaussonmvoszubuazany hvesginssivioszaugiiduiu 3503

=3 =) =

wﬁl%’uﬂﬂsﬁ’@ga"l,umiazﬂtjum@mmf A0 ¥93zeznANNA 19U 0.1 1WA 1T 15 U1N U
3 = ~ A a [ [} I a A oy [ qn:dy A 9
NTINDN 30 WA eNIsaannIshanuesgilnsaitlatadion Tudanugiunleslu
usasuszauliunald (@oril Wiheosnsoaietlon) uazszuvdaieliides 2089
11A5§1U IEC 61000 — 2 = 1 — 2002 EN 50160 — 1999 ag IEEE 1159 — 1995 34l¥nsou

[ = [ J a =2 Y Ay v Y 1 09.: A
FINUIAT 1 UIN [2, 6] Lﬂﬂlﬂm"ﬂiuﬂ'li‘Wﬁ]'liﬂﬂi]Qi’)iJ"’IJ’OiJ”aV]]’lﬂ%1ﬂﬂ'lii]ﬂgluﬂ'lilma$ﬂixﬁfl

9 '
a K J A

P ) 7 o Yy ¥ =2y Ao o ¥
mavuaeiiiodlumal 1 i e ldassaunusindmua 9 9du edeslivuaomitoya
1 Y 9
n1dnnmstalumsuaazaianaeiy Ao N1TA3190YNTUVDILTIAUANT WA UAILIAT

. . [ qszl 2 o Y Ay v [ 1 Qsll A a dg’ 1 A
(Time Series Event) #A101n1u39insudeyai ldanmsialudazassiinaduaeiiio
a3 4 [ 3 9 Y A A ]
Tunar 1 wn dusignisaiudazasy laglaniidavedlal 1 1N @ouiIugaeynINYed

[ ' qg: @ :JI % 4
UINAUANTITUAULIAN ﬁf] NITVIUNIT Time Aggregation muu“luwﬁﬁm@mimﬁ]zﬁ

o ) " ] A a . . 60sec - v
NUIUVDYADYNUDY 250 muawm"lumu 6,000 A1 (= 25011 X ) wuafalumsasie
2.5sec
Time Series Event tii& Time Aggregation Llﬁﬂﬂﬁigﬂ 2.49
. A0 ¥ -
tenai Tdoannisdalunaiandai 1= S1uam 250 na (RN |

doyai Tdnnmaialumadanian 2 =2 dwou 250 una :

IHAMTRIN 2

doyanldninmaialumadianima =2 §mu 250 una

L] L]
L2 -*
L] L]
- al Al ;j =t = -.':;
doyait Idninmatalumsdansai 10 2 w250 una IHANIIN 9

gﬂ 2.49 uunalumsa3 e Time Series Event ta Time Aggregation



ns31J:mm:i<‘51amnﬁwmnnmmﬂaawﬂmwuﬁmﬁw

9 A 9 A A v A [ a A Aa A
GUleJ"ﬂﬂulWMﬂLﬂifNilﬂ’Jﬂ Ao usIAUllseansma vV _) taznseualseansmg

ms

Y H
(1) fuld A wla B wla C wag N minmsiadoya 8 vosdynim asinan i ludo 2.6
F) o a A ] Y o @ 1 9
doyaussaulszansnaiunldlunszuaumsdwunlsziangluuoussdu daudoya

Aa A o 9 o 4 [ a’/‘
ﬂﬁ8!,Lﬁ'ﬂi$ﬁ‘l/l‘ﬁWaunlﬂﬂ)'sluﬂﬁ%‘U?MﬂWﬁ%HLUﬂﬂimﬂﬂzﬂLL‘]J?JGUENW’E)ﬁﬂ N INUUNN

9
v A

o [ PN o o [ PN 4
AUHAUATAWNUININANNNIZUIUMIT U UNGUAz A Inaead Al
3.1 nazwaumsdwuniszangluuunssau

msswuntlszmnglunuusduansadwun ldnngaudnyuzvesn v

rms

@ 1 Aa d 4 o
voua A wa B wazla Iﬂ8{16195}"1!1!1@L!‘i\iﬂullﬁx‘lf'NL’JﬁTVI!ﬂﬂlﬂulﬂgﬂﬂﬁﬂﬁluﬂWi%HLUﬂ
£ o @ 9) g [ 1 3 . I
G]Nﬁﬁﬂiﬂiﬂlluﬂzﬂllﬂﬂﬂl@\‘miﬁﬂu Iﬂfﬂ“lf “APULTIAUANTINTY (Dip Indexes)” Lﬂummm
= A ] dyl A Y a - ) [ @ o ] Qsll
1/]agw‘lﬁLW@‘]JQGIS’J'WIW\IﬁGlﬂ‘UNLﬂﬂ Voltage Dips sazunauolu “SHALTIAUANTINTU

] 9
(Dip Codey” NOLIUONADIULATINT ANVDS i 14 3 1ld TumMsuosanIue NN IuUeg

9 [ o’/’ 9 d' = = 9J ld' o Y a oA [ [ as/' .
mayjammummmﬂa "’Uf]ﬂ;]jﬁ“l/lL‘]JiEJ‘]JWIﬂﬂﬁﬂﬂﬂgﬂigﬂﬂﬂﬁﬂﬂlﬂﬂ’mu ANUU Pre-dip values

2 = 2

voaunaziladeseNszaumeIny Taensdsuaussnunla (Voltage Level Adjustment)

v

= % a =) o w o dy
HranTumMsNITUUTIIMNAIAY AN
(%) \ % . 9 Ao = Y 1 :JI
3.1.1 msUSummssamila (Voltage Level Adjustment) doyantiuiinlalunaaznass

Y o { o ' o o 9 9
cl‘]ﬁ’iaﬂﬂ'limﬁEJ’J“L!'MIEN"U@]Q’mN'IL!‘I’Taﬂﬂﬁ“VlNTumﬂﬁﬂiJ@uﬂﬁﬂﬂiZuﬁ (CT) LLﬁZ“HlIE]LL‘]Ja\‘l

C=

g 9 . . G . o Y Y ~ Y v a
133AU (VT) Y99¢) Main Distribution Breaker (MDB) mnveyan u%ﬂllﬂ‘]JNi]ﬂ’Jmﬂﬂﬂ’ﬂil

U

a [ 1 @ a J 1
AANDIAUDNTISUUIN (T ﬁﬁﬂllﬂﬁﬁﬂi%uﬁ wﬂauﬂmuimu ‘l"i?@mﬁfli"ll@ﬂé}MDB aIWA

J a o @ 1 @ )
Glﬁ'%yaﬂaumﬂm@;mﬁmmm Ma A wlaB waza C ﬁmumu‘imuummmumﬂ%um

v v K

y A A A o a P Yo A ¢ vq ¥y (A
Gh’ﬂﬂi@\ulﬂ ﬂﬂuﬂﬂﬂ“u@ﬁ%WﬂﬂJu']ﬂllﬁQﬂu!ﬂu&ﬂmcﬂﬂﬂ']ﬁu@h]ﬂ‘ﬂ\‘] 9 ﬂqﬂﬂimﬂlmgiﬂ‘lfdﬂ

]
1 [

] 1 Y
WonaonUszUUNazszuUEINIToiInuladetiotedwnd @red1easglin 3.1 agiiu
0

v
=

O ¥ A a o dy A A A o 1
) ﬂﬂ’limﬂﬂu‘ﬂﬂhlﬂlu@\iﬂ'lﬂﬂﬂ'luWﬂWﬁ’lﬂGU@\ﬁgﬂ‘UﬂTﬁ'JﬂuIﬂElﬂ!;ﬂﬁ'f]\ill'ﬁ)']ﬂlluﬁ'lil']ﬁﬂ

a

9 1 1A 1 4 . .. A [ 122
azmﬂ‘lmmllmmuﬂum@;mﬁm Short duration voltage variations Lummﬂwmuimu'lmm

I o o 1% ' v . .
manAMrue 3adesrimsUsunusadumla (Voltage Level Adjustment) ‘ll’f)\isflj’f]yja Pre-dip



53

{ Y Y 1 1Y 1 4
Values gantvinaussanvoauda A e B naziva C Buinaussduuana 1 9anuunnannan
A o 4 . 1 a
A8 muald (Percent Voltage Level Adjustment) (¥ 10U 5%

BNL1-19: Sags/Swells
RMS trend for sag/swell #1103 at P1: 28/1/2547 8:01:38

A

B — v

u2 u3 U4

[
=

N A A N A A N
e y 3 A A A A A

time

BNL1-19: Sags/Swells
RMS trend for sag/swell #1103 at P1: 28/1/2547 8:01:38

0 — A o v
1 12 13 14
——F B F———— ——:‘é‘f\—AW -~ 500

+- 400
4 300§
+- 200
+- 100

I e e e e e e S e e B e v B R ] 0

0.0 05 1.0 15 20 25

time

@ o

d‘ L] 9 ,:; d‘ QD o R d‘ a (%
?j‘]_]‘ﬂ 3.1 @IBINUBYANIATDIIANINTUUNNLUBDININAIIUAANAIAVDITEUUIA

v (Y] 1 g’l N | . 1 ] dyl a

3.1.2 Aa¥HUITIAUANYISaY (Dip Indexes) Lﬂu Dip Index ﬂlﬂﬁl!@la&ﬂﬁi%ﬂ\i%'}uﬂﬂ

Y A 9 9 o A A v o R 1 J as.ll Y o @ 9109: Y

Llﬁ\?ﬂu@]ﬂﬂlﬂﬁiﬂﬂ?\?ﬂ'lﬂﬂlﬂ%ﬁﬂlﬂ'lﬂlﬁ\W]uﬂ!ﬂi@ﬂﬁﬂﬂuﬂﬂﬂ’]uﬁagﬂiﬂ @.mmmﬂ%@ﬂw

A o o v =K 9 1 3 a A A o 1 0911 = oa.;l 7

!ﬂi@\?’)ﬂ‘ﬂ'lﬂ'li'ﬂu‘ﬂﬂﬂl@y’a‘lullﬁagﬂiﬂu'lu 2.50 UM YI991UIU 250 ATUU NNAUANITUN
¥ = o 7 Yq Y A A v & o

'ﬁi'l\iﬂ’)']llLfTEWi'Iﬂl!az!ﬂﬂﬂTimﬂQﬂﬂimﬂJ@Q@1%1Wﬂ!ﬂfﬂﬂﬂﬂﬂﬂi$ﬂﬂ FITEUVYIAININITD

) Y A A A A ~ v A
‘Vl'l\‘ﬂuvlﬂﬂﬁl'l\‘lﬂﬂﬁ LﬂJfJWﬁ]’lﬁﬂ!’lﬂ’lﬂﬂJ’lﬁﬁﬂ’luﬁWﬂﬁﬂlﬂu‘ﬂﬂﬂﬂJﬁ‘U f1® Standard ITIC 1996 iag
e o v o Jd 1 @ (]
Standard SEMI F47-0200 Gd]i\iﬂ'lﬁuﬂ“llﬂﬂﬂlﬂﬂ']ﬂﬂ'ﬂﬂﬁﬂwu’ﬁﬁﬁiﬁ'JT\TQJ“LH@!!J\?QH!L@%“U'JQUQ’I

~

{ a { ts o ll a [ ! . [l 1
mnangUnsalemnsoinmldedetnald aegiin 2.9 “vupves Voltage Dips 0dluag
= . 9 1 I~ (] ~ [ ~ [

0.70 - 0.90 pu. t1azdi Duration  108n31 1 50D (20ms)” Hugrenegluveuvan ludina

4 LA Y Y [l o { a [ s ]
niznugUnsaivesd ¥ iseusenuszuy Meod1eas i 3.2 Jensandumamsainli

Y = o 4 Jq ¥ A A 1T W ° Y A

adwanudemenvglnsaivesd 19 IFeuaenuszvunazszuuawsahiau laderilo
9619UNA A WI50R 1IN Dip Index VouAaZING Ao IndexV, IndexV, 1Az IndexV,.

2 = ~
14 3 n3dl dae3190 3.1



54

BNL1-19: Sags/Swells

RMS trend for sag/swell #1487 at P2: 22/5/2547 9:41:30
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RMS trend for sag/swell #1487 at P2: 22/5/2547 9:41:30
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® Percent Voltage Level Adjustment ﬁWﬁ!WJWﬁNﬁﬂ@Uﬂ’Ji@gﬂwﬁ’N
0% = 15% (AUTNAY fiD 5%)
[ d' d' [ ] 1 U Q' 9 A
® Avzone miimngauiilonndsedluaag 0% - 15% vesa H, (AuTuAY Ao
4 %)
A A dgl o a o’/’ 4
® Condition of Phase Fault miuimzauiflouiuiumsaadeszuunsg
Yaeszuudmhoudazuria (MGRANAD 1.5 putitoudium 1, )
1 i ! 3 1Y a QSII s
® Condition of Ground Fault MtmINgauNdouIUiUMIAAAITZUUNTIIA

YOUIZ VUM UIBLAAZUHL (ANTNAY fD 1.2 pultiiounium ;)

4.2 a3199UNINVDIMIIUANYIITUANIAT (Time Series Event)

o 9 Ay Y o 1 g A 1
Tagiideyan lavinnisTalunisuaazasag 2.5 sec ¥38 250 A1
9y
i

1 4

(= 1,2 3 .., 250) ©3edoyasiuiu 250 un7 WUTHIRDNUAWEIAUNATNNATUAIY

Quantity of Measurement
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4.3 m3dSumuseauilsz@nsna (Voltage Level Adjustment)

iedoya v, vewaazila fio ld A wla B wazild ¢ Hawananiumnu
AMN321y (Percent Voltage Level Adjustment) 13U 1iuE5% Avsimsdiuarlmi Taeisu

nnmdmuvesdeyauaazla (V.. V.. Vae) 1INU0YaAURAYO4 Pre-dip Values

avg,a® avg,b?

4 ' { ) ) 1 !
31U 5 AN Muaumsn 4.1 v unaitluninalg (PhaseRef) 1d2 1900 2 lanimae
USuandiviauaunisn 4.2 arudeulunldasrvasuindeaiinmsdsuaimsela
~ o = 9 o . a = A g
MUAUMIN 43 NNUUIUIIGNIIN Voltage Level Adjustment 3 3 n3al anvlaiiilu

PhaseRef @4a1319% 4.1 AL5IAU5ANENaHAIDINTAHIUMTI Voltage Level Adjustment

A o @
Woule A e B uazile C A8 Vi Vanesas B2 Vigoaga MWAALU
Vavg,a 7 (Val + Va2 + Va3 + Va4 + VaS )/5
Vavg,b =(Vbl +Vb2 +Vb3 +Vb4 +Vb5)/5 4.1)
Vavg,c - (Vcl + V02 + Vc3 + Vc4 + Vc5 )/5
PhaseRef = Median (Vavg’a 4 Vavg’b Vavge ) 4.2)
Vavea ™ Vaveb >(Voltage AdjustLevel X'V /100)
Vavg’b — Vavg,C > (Voltage Adjust Level X V.., /100) (4.3)
. A=V >(Voltage AdjustLevel X V_./100)
g.a avg,c e

M3199 4.1 M3 Voltage Level Adjustment auafiilu PhaseRef Tagfl i =1,2,3,..., 250

Maﬁzﬂuﬁmma ﬁli’)u"lsll Voltage Level Adjustment
A Vavg”a = PhaseRef V er Adigi = V.
VAfterAdj,bi =Vt (Vavg,a 3 Vavg,b)
VAfterAdj,ci = V,t (Vavg,a - Vavg,c)
B Vies = PhaseRef Viteragiain = Vai T V,, v~ Vay g’a)
VAﬁerAdj,bi = Vy
VAﬁerAdj,ci = Vit (Vavg,b - Vavg,c)
C Vige = PhaseRef Visengiai = YVai T v, ee ™ Vay g’a)
VAfterAdj,bi = Vyt (Vavg,c - Vavg,b)
VAﬁerAdj,ci =V,
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4.4 Voltage Normalization (V ;: V \Y

pwAi® 7 pu,Bi® Vpu,Ci)

WumsdSua v veaudazwlalifiilug pu Tasn1351i1 Normalization 1w

NV, A9auNIIN 4.4

ai bi

V.
_ ci
VPU,Ai - > Vpu,Bi - > Vpu,ci — 4.4)

ref ref ref

Tagi i =1,2,3,..,250
4.5 AVUNIIAUANTIIFY (Dip Indexes: IndexV , IndexV,, #az IndexV,)

Y '
4] 9%3An Voltage Dips Mtvlalating amnsamiuia Dip Index vodLaas

el Ao IndexV,, IndexV,, 18z IndexV,, Faditon ludams1an 3.1 Tagh i =1,2,3,...,250

4.6 STAUIIAUANT 19dU (Dip Code)

4

IS o { 1 Y @
WuswaNuswenaniuznmsauves vV weauld aunsaadesia

Dip Code, Gatiiouluaen1319ii 32 Taoh i =1,2.3,..., 250

4.7 Current Normalization (Ipu: Lo Loumio Lowero Ipu,Ni)

I [ J A A 1 1 @ A
Wumsdsumnszuadszansona ()  vowAazyoddanIu Ao ma A

ms

) A9AUNIN 4.5 4.6

ref

e B wla ¢ way N Widlua pu TawReusunszuadass @

— k=1
of T 5 4.5)
I — ai I — Ibi I _ Ici I _ Ini (4 6)
pu,Ai ’ pu,Bi ’ pu,Ci > pu,Ni !
ref,A ref,B ref,C ref,N

Taen i =1,2,3,...,250
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4.8 s¥iavloas (Fault Code)

[l aIl a S 1 Qa’/
lHissunansadnalathalagldanszuaveaiaua A ma B ma C
uaz N W9151152ne N Condition of Phase Fault 1182 Condition of Ground Fault @10159
9 a A ~ Yy Aa v 9 ] ~ & A
@374 Fault Code, Tagtiou laldnosan amiide 3.2 Assnei 3.4 — 3.6 diigduny
Y Y 1
Na1NA 16 JUuVY DuAUAITUABUMITIUN Fault Code A3 4.2

Qg)/ K A 1 d‘ a ,:; 4
NTUIINIITaNInaItnanslasuulasgluuvveaeadianig

s

[ £4 v ]
Mg MIWUNN Fault Code 110031 1 JUMDDAATUADITOINY WINFINIATNAVDI Fault

v
9/ ' 1

Code HUMUBINTT 10% YDIFINIA1NNA Voltage Dips luuaaz Dip Code HAZFINNIAINNA

E4
9 1

A 9 A dyd A a 421
Y94 Fault Code HHA1108AI1 0.04 ms 1¥111/a81 Fault Code 1113]U Fault Code MtAnvug Uy

[

AAVDAN



C Start of Step 4.8 )

@ NINEDY k=k+1

‘]Jﬁ 4.2 LLNHNQ"IJHG]’E)uﬂ”IﬁnLLuﬂ Fault Code ¥0LAQZ Dip Code

>
NOI[Check I . = Condl_? No Check Vi, pi =1.05pu.
1 I any 1 phase ?
Yes
- v Yes
Check I . 2 CondI s | Fault Code
pi P — : )
all 3phase ? acbg
Fault Code
Check 1. = CondI_ | Yes abxg | Yes| Check V_ . = 1.05pu. any 1Phase
pi P pu, p{ 9
any 2 phase ? xbcg and Vle oi = 0.95pu. any 2Phase ?
axcg No
No |_>@
Check I ; > Condl | Yes.LF ult@ode g |Check V= 1.05pu. any 2 Phase
any 1phase ? axxg and VDu oi S 0.95pu. any 1Phase ?
No xbxg ¢N0
XXCg ———
> ault Code
XXXE
Check Ipi > Conde Yes | Fault Code
all 3phase ? acbx
Fault Code
Check Ipi > Conde Yes abxx
any 2 phase ? xbex
axcx
Fault Code
Check Ipi > Conde Yes axxx
any 1phase ? xbxx
XXCX
h‘ No e
Fault Code Check 0.8 X (Ipu’ . Iref ) Ipu’Ai = Iref,A Yes | Fault Code |
X)-(XX andl pu,Ai oy Iref,A 1.2 X (Ipu,Ni — ref ,N : axxg
No
Check 0.8 X (I PN [ N) < Ipu Bi Lt Yes | Fault Code | |
and I]Ou Bi refB <1 2X(I Wi _lref,N)? xbxg
No
Check 0.8 X (Ip Ni e Iref N ) < Ipu,Ci = Iref,C Yes Fault Code
and Ly o Ly o<1 2X(I ugnie Lrenon) R
' No -
Fault Code Not Change
axxx xbxx
XXCX XXXE
|
P
Y
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MAS_2
Rectangle
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4.9 Time Aggregation

THTa19v091a1 1 WA 1APUNIUEADYNITUVOI Voltage  Dips 1052

s a 2 ~q Y s o & A 4 ¢
m@;mim‘wmmmmﬂiuﬂifmnm 1 mﬂmﬂum@;mimlmmu HUAD Glu‘ﬁmmsamim%

Ao Py ' a , 60sec
YUIUVOYADE DY 250 LD waz Ty 6,000 187 (= 250A1X

' 9

)
2.5sec

4.10 Voltage Dip Descriptor

I @ @ ' 9 A [
LﬂuﬂTﬁ‘VHﬁﬂBil!3EUE’NLL'i\1ﬂ‘Ll'J"ILL‘Ll’JIuiJﬂTSLﬂﬁﬂullﬂaQﬂli’)ﬂﬂllﬂﬂlliﬂﬂLl“ll]

] [} 1 { a { ;l a Jd [ 910/
2614 13 Taggunuaananisulasunilanivu Tasliwimesyielumsuardnyaus

] % dy
voumazila a9l

1))
2)
3)

4)
5)

6)

7)

[ ]
% =

Residual Voltage vadugazia (H,: H, H, H) HiQouluderumsi 3.1

Duration Y8duaiasiile (Durp: Dur,, Dur,, Dur,) ﬁﬁau'lmﬁmumiﬁ 3.2

Zonel of Duration YBIugasivla (Zonelp: Zonel , Zonel,, Zonel ) ﬁﬁ;au‘lmﬁn
aumsii 3.3

Voltage Fall Slope (dz1,: dz1,, dz1,, dz1)) fidou ludeaumsii 3.4

Zone2 of Duration Ydu@azina (Zone2p: Zone2 , Zone2,, Zone2) ﬁﬁ;au‘lmﬁn
ﬁllﬂﬁﬁ 35-3.6

Zone3 of Duration vVoduaazivla (Zone3: Zone3,, Zone3,, Zone3) fidouluds
ﬁllﬂ’l'iﬁ 3.7

Voltage Recover Slope (dz3,: dz3,, dz3,, dz3) Hidou luaseunisn 3.8
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o d
4.11 mmquazmamﬁwmudazm@mim (Cause and Direction of each event)

mﬂﬁffay’a Dip Code Voltage Dip Descriptor g Fault Code 510921069
JoulunaziimsTinsziande 3.3 aunsaszyaunquasduniaimsiiaeadvodas
Dip Code 18 <?dlﬁfl 6 ﬂij:jJ A® “Fault & Downstream” “Fault & Upstream” “Interruption &
Downstream” “Interruption & Upstream” “Not Fault & NA.” 11a¢ “Not Group W30 272 & 2277

k4 H
uHUAsIURUMITIUN A IR U B IUA Az M BiAAIA I3 4.3

( Start of Step 4.11 )

: Yes| Check V. . <0.10pu. JYes| Check V,, i = 1.05pu.
{ Uniam it & Do at least [ phase ? at least 1 phase ?

No
‘ No

{ Fault & Downstream

Yes Check Zone3 2 0.50 and

dz1 <—0.40 and 0 < dz3 <0.03 ?
No | No

[
-

{ Int tion & Upst Yes | If Fault Code equal to || _Yes| Check V. <0.10 pu.
TerThpTon petream XXXX at least 1 phase ?

No | No

Check I <10pu. and I , <20pu.?

# Non-Fault & NA. ‘

{ Interruption & Downstream ‘ -

If Fault Code equal to
(Choose 1 case)
{ Fault & Downstream }4 axxg abxg abxx acbg

xbxg xbcg xbcx  acbx
XXCg axcg axcx

Yes If Fault Code equal to

{ Fault & Upstream }4

MM &M

Can’t Classified
axxx xbxx

XXCX XXXg

.

>
End of Step 4.11

1 4
7UN4.3 urudsTuneuMITUNAUMgUATANUIVBWARE Dip Code
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4.12 msuilsulasuvesnszuavloasn

4 1 I~ 1 A o o 4
nszuavoaduiuilu 2 nqu Ao nszuansavead uaznszuamaoad
1 a ~ 4 [ I~ 1 = 1
nuams llihauginaaulsmsulsulasuvesnszuaroaduuailu 3 ngu (5 n3dl) laun
s o SAY 1A o ' o )

nszuansaead nszuamaeadn lulimsiannaemmzweaduuy 2L fULUY 3L tay
S [ oA A 9 @ & A [ J a @ dy
nyzualaneanninM AN UALIN 1LG N1 2LG Falvannan IUn1snasandil

d d

1 nszuansnavead (0, )
a 1 J 4 9 a 1 o 4

WnsanMnszuansNaneadgIganeInsanaInszuaniIaloaduenn

u'd' a . d‘ an 1 J 1 A [ 9
MAMIANINA Voltage Dips  NOMIADAUDIAINTZUTNIT1IANDAANNNINTENBAININTOY
Wedls HazaTINERUANTTOULYDI NGR 1181015 090aa 10 suani g 1Rua1osn

o Y A oy =3 £ I a .
1,000 A aupuanEMzmWIZY0s NGR lanse'ly  alunilanamsalfina Voltage dips

o 1 J J I~ @ J 9y
’ﬁ'lﬂJ'liﬂﬂ'lu’Jﬂ!'ﬂ1ﬂ1ﬂ§$tlﬁﬂi'l’3ﬂW@ﬁﬁq@EIGUJ'IHJL!G]')LL‘VIUﬂigllﬁ'ﬂﬁ'l’)@ﬂlﬂ{ml@ll“ﬁclu

So MY ~
LWﬂﬂ1§muuhlﬂﬂ1ﬂallﬂ13ﬂ 4.7

nf ,max :max(lnf,l ’Inf,Z’Inf,3’ ’Inf,j) (47)
{ o w ’a a . {o o a
Taen nf flo MAVVBUNANITUNINA Voltage Dips  NHIAINIITAN
v 4 4 Y] [}
A1N32UansNANoan (MAaIHIUNTZVIUNNS Time
Aggregation)
A o Y ¢ & 7 A .
i A9 TIUIUTDYAVDINANII AN UM ANTAUNAA Voltage Dips
AMaenngan
I A o ] ' o s & 7
1,2, 3 ] A9 AUNUITBYAAINIZUANTIIA IUIHANTANLAHNITAUN

v
A o w A 53

Y v
1N Voltage Dips NAEIHTM1 Auaa 1 dedrganie
d H v d v [y

2 nsznawlavleaniluiimsianndammeleaduuy 2L fuuuu 3L (1, , SV L, )

a 1 S (P} [ T ~ Jd &
nnsuunmzanszuaaoaan liimswauae nagiiduuuwoadiily

(9 Y a 1 J [~ o =1 [ Y] 4

wuu 20 Hunvy 3L (vNasandt weaauvy 3LG Wuneadgiliuu@eriunueaduny

A o W By ' s s =2 Y
3L) 11eaANBaRAINa1NANNTUITINNNPAANAINT ALY 1LG tazull 2LG 39AD9
o 1 { a g o 1 { A 4 Y [ [ 4 4
widwrusinaveadin dunusiinaveadtiogiisanamil i lsivesz 1810
PN (% a v 1 y 5
aouimamauaImaguazuuInilesiunasaIuaamsinamamIsinina1nil a9
[ o'n:z} o 9 v Y a 4 o o [
mnszuaanoadiaziinnldlszneunuTeyan1slnes ¥eITE VVUALATUIUNIA NS

A a o’dy 9 a a o’dy 1 oA [P= @ 1 4
ﬂlﬂﬂi"l’t‘)aﬁullﬂ Glu’J‘VIEJTL!Wu‘ﬁu‘ﬁ%ﬂw1$ﬂ1ﬂi$LLﬁLWﬁW’Oﬁﬁ‘I/IuliJiJﬂ'lﬁW@luW]@mWWV‘lﬂﬁ@
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4
g U 1

1Y 4 A A o A @ 9
U 2L nuLuy 3L Tﬂﬁmlaaﬁmﬁmuunmﬂanum‘ﬁmimmmmuﬂamﬂumgmumauﬂa

Tunilangmisinamlaibednssualagege luamamioudy deaumsf 48 -4.11

Ipfﬁ’max =max(l_,1,,I,.. ,Iaj) (4.8)
Do pmax = Max(ly Ty T 1) (4.9)
Ipf_c,max =max(I_,1,,I 5, ... ,ch) (4.10)
I maX(Iaf,max Lo max > Lef max ) (4.11)

{ o w A A . {o o a
Taeh pf a, pf b, pf ¢ A0 BIMUVDUNANITAUNNAA Voltage Dips  NHIAINITAN
[ T o 1 I
Anszuamlavead luimsianaedluneaduuy 2L #5e
uuy 3L voura A wla B waz wlaCc @wd1au (mas

AIUNTZUIUMNT Time Aggregation)

[

4 o 9 4 .dlo a
j A9 I TaYyaueI3iunNead (Fault Code) NHAINITU
J
lusigmaaitiv

o ' ! J
1, 2,3, o, o dAuivisdeyamnszuaiavesguuuoad (Fault Code)

v A

Ao 1 Qa’l To A =K o 9)
amasnnsanlutaazma Aum@In 1 NAIFANY

Ad o ] A A A Yo '
Mﬁmﬂum!mu%ya e LWﬁﬂMﬂWﬂﬁZl!ﬁlﬂ’lﬂUﬂW Ipf max uaﬂﬂmtmm

(- 4

A a ~ = o o ! A g o )
NNAA Ipfmax I\ ﬂ]aﬂ‘]ﬁﬂ!iﬂu @Max %']ﬂuuﬁ'lllTiﬂﬂ']u'Jﬂlﬂ'lﬂﬁgllﬁﬂ!ﬂuﬂ?llﬂumﬂu‘.ﬁ

9

7

1 P (P} (9] 1 9 9 1 % ~
anszuananeadn lilimsannde (I, 101, ) ldnndeya 4 A1 dsaumsi 4.12

pf 2L
- I(@Max —1)+ I(@Max) + I(@Max +1) + (@ Max +2)
Lo, M50l . = (4.12)
pf_ pf_ 4
Fe(4) —a Max

A Atagan i zianila
wnaroiitud mmudoo

Condition of Phase Fault X1

Pl

@ Max+2

—
o auadn o

Time

~ o 1 A a 1 Y A @ 9 4
JUN 44 dwmdsiinaan L, A1 nnwlaidudumuteyamgmsel
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Jdaa % v

d' d' Q' £ Y [
3) aszualavieadiiimsinnnaenzuAuIn 1ILG MU 2LG (1, AT, 100

a [ e'd'd 1 1 d‘Q’ 9 (%

NI URNIEAINssuaanoan N NS HAIUIADNITUANIN 1LG N1 2LG
A o ' ~ o ' & P 4 2 g
iesnineannsnanziimaianae lhiueadnlinnwsuusanuywiuuy  2LG

A =2 9 @ 3:: J 1 J

UV 2L LuUD 3LG WIouUD 3L aeariuuInelumsdsuassadonainszualanean
d‘ [} A a o 1 dy 031’ ==
omaunauazuumntlosnunioaanmanamamsasiainanil  Tasnsdoauuuiiizms

° A @ Y = t4 A a 1
aavudanuaunudeyaluviiangnisalnnannaninszuaagagaluaiy

@ L4

Yo T A a A o < A v o oA
W\Iﬁl llagalﬁ@]'ILLWU\jﬂlﬂﬂﬂT | uﬁﬂ]aﬂ‘ﬂmlﬂu @Max lﬁMGUﬂuﬂﬂﬂquwz

pf ,max pf ,max o

=1

1A 1 ] A A s A 9 [V
LLﬂW%Tﬁﬂnﬂ'Iﬂ3$LLﬁW‘Iﬁ'!,ﬂW1$GluGlj"N!ﬂaTWLﬂﬂzﬂLLUUwﬂﬁﬂﬂlﬁﬂﬂu ANTUNITN 4.8 —4.11

= a A 9 1 1 1w Y s A Y dy =
“Bﬁ‘ﬁiill“lﬂﬁl“ll’t‘)\W\Iﬂﬁ@ﬂﬂJﬂ1§WﬁJuWI’O?ﬂﬂﬁ3LLﬁﬂW]'Jq@VI'IEJ‘UfNE‘]J!LUUV\I’OﬁﬁWL?NG\HM%%N

'
a a

1 o 1 { @ J J 1 @
AN 5\1ﬁ”lll"lﬁﬂﬂ"lujmﬂ"lﬂﬁgllﬁﬁlﬂu@Ullﬂu%}ﬂﬂg‘aﬂwﬂigllﬁ!WﬁV\lﬂa@ﬂﬂulﬁllllﬂ"ﬁw{mu"l

! v Y Y 1 LD Y Y ~
Ao (Ipt;DlLG U IpfimLG) “lﬂmﬂﬁuaga 4 ANBUNU ANFUNITN 4.13
“ 4 I(@Max —3)+ I(@Max —2) + I(@Max —1) + 1(@ Max)
L piaM3®le porg = ) 4.13)
I (A)
A @Max
doyamnszuanla
vourlafiudlusumudoya
\ f
_@M_ﬂ\i __________ Iref,p
TT‘[ @l Max-2 1
1234 e @Max-3 e o o J
—
feudunisvesoya
Ti;le
31t 4.5 §wmiisiifa 1 A vinlaiiilugaumudoyamamsel
g . pf DILG pf D2LG S a
0 A 3 ' o | 1A aa o dy
ﬂ'lﬁu'llﬁuﬁ]ﬂ'lillﬂilﬂaﬁlu“ll'ENIﬂigllﬁ'ﬂ\iﬁ'lllﬂpru’l!ﬁuﬂlﬂuﬂ'lHNﬁﬂﬁ AU
1 . ' I B o s 1 ~
Ag9gA (Maximum:  Max) A1a/os1%ua 1nan 95 (CPIS) ANRAY (Average: Avg)

£ q

' sk Ia 1o .. . o ¢
ﬂuﬂﬂilcﬁuﬁul‘ﬂaﬂ 5 (CP05) AR (Minimum: Min) LHAZITUIUANITY (Amount of
=) =S o 2 dy
Event) IﬂﬂﬂiWﬂﬁm@ﬂﬂﬂTﬁﬂWH’]ﬂ!ﬂﬁu
A o 9 1 1 [ PPN v A 9 1
Lﬁ1]%1ﬂu1ﬂl@u”aﬂ1ﬂﬁgllﬁ1u!ma$ﬂQNLWﬂﬂ1imﬂWﬂ15m1N1%ﬂliEJ\‘]"UfJiJuﬂGlﬁll
~ o w v 9 = 1 ~ 09/’ o 1 4 4
Iﬂﬂliﬂ\iﬁ?ﬂﬂ%?ﬂﬂ"lﬂ@ﬂﬂi’!ﬂllﬂ‘ﬁ"lﬂTJJWﬂVIq@ fﬂ"lﬂu‘Ll‘?nu'Jﬂ!ﬂ?ﬂi&tﬁﬂﬁ?')ﬂﬂ'ﬂa@q\iq@
! ¢ s A ' s 7o ' ' 7
amnszuansnaoadnae Lla$ﬂ1ﬂ§$uﬁﬂ§13ﬂV\I'ﬂﬁ@@"l?!ﬂ 1“LL@a3ﬂq1J!Wﬂﬂ”liﬂ!ﬁnﬂﬁﬂ

° v A o w ' o ' s o I
ﬂTu@mUlQQTﬂﬁMﬂTiﬂ 4.14 -4.16 91UA1AU ﬁ'?ﬂﬂ?iﬂ'lu?mﬂ"llﬂﬂﬁlcb'u@]ll‘ﬂ'ﬂ“lfl 95 (CP95)
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J J 2 4 s Y o ] 9y A g o dyo 1 1 v 1
Lmzmgﬂeimuﬁ”lmm 5 (CP05) mwmumuwewmgmwmﬂum%mu,muwmmmﬂm’;

AAAUMITN 4.17 — 4.18 LAZAUNTN 4.19 —4.20 AUR AU

L min = Ley (4.14)
sum(Lp,, 1o, Teg, o 1)
Lt avg T (4.15)
k
If,max o~ Ifk (416)
A 95
Position pgs =k X —— (4.17)
100
Lt cpos = If,PositionCP95 (4.18)
., . 5
Position .pos =k X—— 4.19)
100
L cpos = If,PositionCPO5 (4.20)
o SnudeyavesnguiramsainmaIiITan

A o 1T 9 J L J S a 2
18 @umuwammmmmﬂamGluﬂqqumimmwmiqu

] ~ o w 1 9 d' 1 d' 09: K%
FuMsEesdnunnaAieoige ldmamnige aadaa
~ <R o Y
N 1 0992gANY

a { J { a 1
Ao siansulsalasusesnszuaneadnnasan laun
4 4
- nszuansNaloan
P (=} @ [ 4
- nyzuaanoadn limsnannasmmzWeadiy 2L
dd' 12 1) [ 4
-nazuamanoadn lulimsnannaemwzweantiuy 3L
e o P AA g
- nszuaanoaanimsNaIno NS UALN 1ILG

S o P AA g
- nyzuaaoaaniimsnane Nz uANIN 2LG
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o d
4.13 ﬁ%ﬁﬁﬂ‘li‘]@ﬂﬁﬂ?"lﬁ

Yy A

nnavinld fe Dip Code Voltage Dip Descriptor Fault Code Cause L0

v
Direction of each event @130 l¥awHiMatidwunRaILIMITUD Voltage Dips UDLAae

d o o . . o [~ 1
WMONITUHAIINNITNT Time Aggregation ﬁ’]ﬂJ’]ﬁﬂunﬁu@sﬁlﬂga!lU\uﬂu 33U ﬁ@ WaNT

o 1 4 . o a aa ..
NUUNUAALINANITU (Attribute Data  of Each Event) WaNI39UUMFIADA (Statistical

a aa 1 o
Categorical Data) uaz%’eyamﬁammmﬂszuﬁwaa@ (Statistical of Fault Current Data) Tag

= = o o &
UIYALIDIANITUUTUDAIU

1) wamii‘imunudazmcgnﬁni (Attribute Data of Each Event)

ﬁ1ﬁﬂﬂl@ﬁlﬁﬂﬂﬁﬂi’: Number of Voltage Dips (No.)
nmﬁﬁmﬁ@m@;mmfuﬁqﬁu@mhqé'?u: Start Time of Voltage Dips (dd/mm/yy)
SV ATIEUANT I Dip Code

U3 IR UANR D T I UANTIEL: Residual Voltage(%) voulea A1ld B uag
e C

\ - Prede

FINWIANNNALTIAUANYIITU: Duration of Dips (sec)

5282120152131 Shot: Interval of Shot (sec)

iﬁﬁWGQﬁ': Fault Code
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NN Shade J,Liaﬁ’uuazﬂizuaudazmmmf: Voltage and Current Shade
Diagram

miNﬁqﬂmm@uaw‘hmﬁdﬁgﬁﬂmaﬁ: Statistic of Cause and Direction of
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2) NaNISAMHNTITDN (Statistical Categorical Data)

M3 1HAMITUNFUUDWALINTUBIIAY: Dip Pattern

3N Ui uiamnIveans sdu: Statistic of Each Dip Pattern
o o 4

M3NHaMITMUNFUnUDWANIVeINead: Fault Pattern

o 4
msnaglluuniannnsveslead: Statistic of Each Fault Development
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3) ﬂ’j’egawaaammﬁmszuaﬂeaﬂ (Statistical of Fault Current Data)

4

Asziansaoadn: Ground Fault

o’d’ = [ 1 o
nrzuaaveadn lulimsWannaemmizweaduuy 2L :Phase Fault — 2L

u’d’ [(P=) @ 1 4
aszualavoadn luunmsiannasmmzoadiuy 3L :Phase Fault — 3L

S @ T AA g
nszuaaneadnUMSNAIUIADNTUANIIN ILG :Phase Fault Develop Start
from 1LG

S A o o AA g
nszuaanoadnuNIWALIADMTNAUIN 2LG : Phase Fault Develop Start

from 2L.G
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GﬂiNﬁ 5.2-n1 wam:imuumagmmazm@mimiuﬂqu “Fault & Downstream” Y93U$1937 BNL1-19

# |No. Start Time Start| Cause |Stream| Dip | |Dur|Fault| Dur |Interval|Va-pu.|Vb-pu.|Vec-pu.| Ia-A Ib-A Ic-A Ig-A
In* Code| |Dip|Code|Fault| *
% *

1| 2 | Wed,15/10/2003,01:36:55 | 11 Fault |Down|XXC I |xxcg| 1 0 | - - 0.79 | 633.57 | 342.58 |3767.46|4108.23
2 | 2 | Wed,15/10/2003,01:36:55 | 12 | Fault |Down|AXC 8 |xxcg| 8 0 0.88 | - 0.61 | 873.42 | 573.83 |4491.54|4946.81
3| 2 | Wed,15/10/2003,01:36:55 | 20 | Fault |Down|ABC| |97 |abcg| 29 0 0.25 | 0.28 | 0.32 {5197.97|5005.64 |4841.36|3615.41

abcx | 68 5120.13|4898.83|4627.31| 11.77
4| 2 | Wed,15/10/2003,01:36:55 | 117 | Fault |Down|XBX 1 |xbxx| 1 63 | - 0.28 | - 2647.41|2640.62| 314.97 | 11.31
5| 2 | Wed,15/10/2003,01:36:55 | 181 | Fault |Down|ABX| |31 |abxx| 31 0 0.54 | 041 | --—--- 4759.4514672.11| 291.89 | 175.59
6 | 2 | Wed,15/10/2003,01:36:55 | 212 | Fault |Down|XBX 1 |xbxx| 1 0 | -—- 041 | - 2653.29| 2654.2 | 104.09 | 64.71
17|17 | Tue,23/12/2003,15:49:29 | 11 Fault |Down |AXX| |[187|axxg| 187 0 0.86 | -—— | - 1254.92| 565.68 | 628.14 | 798.75
21|20 Sat,17/01/2004,07:19:23 | 11 Fault |Down|XBX| |12 |xbxg| 12 0 | - 0.86 | ----- 47246 |1113.27| 4444 | 778.38
25127 | Tue,23/03/2004,10:34:39 | 11 Fault |Down|AXX| [167|axxg| 167 | 66 086 | - | -—-- 1361.72| 824.99 | 828.16 | 710.95
28 | 28 | Mon,29/03/2004,04:07:53 | 11 Fault |Down|ABX 1 jabxx| 1 0 08 | 0.84 | ----- 2557.8 |12808.51| 752.59 | 13.12
29 | 28 | Mon,29/03/2004,04:07:53 | 12 | Fault |Down|ABC| | 64 |abcg| 64 0 0.28 | 0.27 | 0.27 |5439.18| 4759 |5498.01| 247.09
30 | 28 | Mon,29/03/2004,04:07:53 | 76 | Fault |Down |XXC 1 [xxcg| 1 0 | -1 —- 0.27 | 251.16 |1085.66| 857.58 | 171.52
34|32 | Wed,05/05/2004,11:15:23 | 11 Fault |Down|AXX| |125|axxg| 125 0 012 | - | - 1468.07| 772.5 | 824.99 | 861.2
40| 38 | Wed,07/07/2004,12:46:26 | 11 Fault |Down|AXX| |[102|axxg| 102 0 0.15 | - | - 1175.72| 771.59 | 763.9 | 582.43
41139 | Wed,07/07/2004,13:11:28 | 12 | Fault |Down|XBX| | 28 [xbxg| 28 0 | - 0.14 | - 927.72 |1582.56 | 844.46 | 870.25
46 | 42 | Fri,03/09/2004,06:53:16 | 11 Fault  |Down|AXX 5 axxg| 5 0 0.14 | - | - 1406.97| 734.94 | 744.89 | 902.38
49 | 44 | Tue,28/09/2004,06:30:40 | 11 Fault = |Down |XXC 3 |xxxx| 1 0 | - | - 0.53 | 648.05 | 659.36 | 813.23 | 339.41

xxcg| 2 664.79 | 707.33 |1125.94] 666.15
50 |46 | Sat,09/10/2004,05:54:57 | 11 Fault |Down|XXC 4 Ixxxx| 1 5 | | e 0.28 | 639.90 | 656.65 | 889.26 | 421.32

xxcg| 3 706.88 | 721.36 |1279.35] 790.60
51|46 | Sat,09/10/2004,05:54:57 | 20 | Fault |Down |XBX 3 |xbxg| 3 0 | -—- 031 | —-- 715.03 | 931.34 | 654.39 | 455.26
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GﬂiNﬁ 5.2-n2 wam:imuumagmmazm@mimiuﬂqu “Fault & Upstream” Y9dNIA®T BNL1-19

# [No. Start Time Start (Cause[Stream| Dip Dur | Fault| Dur [Interval* Va-pu.|Vb-pu.|Vc-pu.| Ia-A Ib-A Ic-A Ig-A
In* Code| |Dip*| Code [Fault*

8 | 6 | Mon,27/10/2003,18:03:45 | 10 |Fault| Up |[XXC 3 |xxxx| 3 0 | - | - 0.88 | 572.02 | 304.11 | 53491 | 10.41
9| 7| Mon,03/11/2003,03:41:31 | 12 |Fault| Up |AXX I |xxxx| 1 0 0.89 | - | ----- 125.36 | 289.63 | 268.81 | 9.96
10| 7 | Mon,03/11/2003,03:41:31 | 13 |Fault| Up [ABX 8 |xxxx| 8 0 0.85 | 0.85 | - 222.65 | 332.62 | 320.86 | 10.41
11{10| Sun,16/11/2003,08:11:32 | 11 |Fault| Up |XXC 1 |xxxx| 1 0 | - | —- 0.81 | 333.98 | 218.58 | 343.03 | 10.86
12110| Sun,16/11/2003,08:11:32 | 12 |Fault| Up [ABC 40 | xbex | 2 0 0.46 | 0.42 | 0.37 | 459.34 | 472.91 | 588.31 | 10.41

xxxx | 38 458.43 | 407.75 | 439.42 | 11.31
13/10| Sun,16/11/2003,08:11:32 | 52 |Fault| Up |XBX L |xxxx| 1 0, "W 042 | --—--- 213.15 | 216.32 | 20093 | 9.05
14]12] Sat,22/11/2003,06:00:54 | 11 |Fault| Up |XXC I xxxx| 1 0 | - | - 0.87 | 426.75 | 425.39 | 19595 | 9.96
15|12 Sat,22/11/2003,06:00:54 | 12 |Fault| Up |AXC 7 |xxxx| 7 0 0.87 | -—- 0.85 | 486.94 | 502.33 | 362.49 | 10.86
16|16| Mon,15/12/2003,12:38:03 | 11 |Fault| Up |XBX Tl | 1 0 | -——- 0.88 | --—--- 451.19 | 438.97 | 541.7 | 1131
18 (18| Sat,27/12/2003,08:54:08 12 |Fault| Up |AXX I xxxx| 1 0 0.89 | -—-—- | - 258.86 | 310.45 | 151.15 | 10.41
1918 | Sat,27/12/2003,08:54:08 13 |Fault| Up |AXC g sac o 0 0.86 | --—--- 0.87 | 309.54 | 366.11 | 188.71 | 10.86
20(18| Sat,27/12/2003,08:54:08 | 20 |Fault| Up |AXX | xxxx| 1 0 0.86 | - | ----- 338.05 | 364.3 | 229.44 | 10.41
22 (24| Wed,03/03/2004,04:50:48 | 11 |Fault| Up |XBC 12 | xxxx| 12 0 | - 0.86 | 0.85 | 544.87 | 383.76 | 501.42 | 10.41
23 (24| Wed,03/03/2004,04:50:48 | 23 |Fault| Up |XXC 6 |xxxx| 6 0 | -~——- | ——- 0.85 | 518.17 | 368.83 | 475.63 | 10.86
24125| Sun,07/03/2004,15:19:02 | 12 |Fault| Up |AXC 8 |xxxx| 8 0 0.87 | --—--- 0.84 | 476.53 | 512.28 | 219.49 | 10.41
31{30| Mon,03/05/2004,08:42:27 | 11 |Fault| Up |XXC I b=y il 0 | = | - 0.89 | 649.41 | 716.84 | 347.1 9.96
32|30 Mon,03/05/2004,08:42:27 | 12 |Fault| Up [AXC 10 {xxxx| 10 0 0.85 | --—--- 0.84 | 820.47 | 833.59 | 645.33 | 10.86
33|31| Tue,04/05/2004,16:43:15 | 11 |Fault] Up |AXX 4 |[xxxx| 4 0 0.84 | -——- | - 753.49 | 920.03 | 745.8 | 10.41
35(33| Fri, 14/05/2004,16:49:00 11 |Fault| Up |XXC 4 |xxxx| 4 0 | ~——- | ——- 0.87 | 920.03 | 811.42 | 783.36 | 10.41
36(35| Sun,06/06/2004,09:59:12 | 11 |Fault| Up |XXC 5 |xxxx| 5 0 | ——- | —- 0.88 | 641.26 | 514.55 | 539.89 | 10.86
37|36| Sun,13/06/2004,18:18:16 | 11 |Fault| Up [AXX 6 |xxxx| 6 122 | 0.84 | -—-—- | ----- 52541 | 611.84 | 464.31 | 11.31
38 /36| Sun,13/06/2004,18:18:16 | 139 |Fault| Up |XBX 9 |xxxx| 9 0o | - 0.82 | --—--- 493.28 | 527.22 | 631.76 | 10.41
39137| Fri,18/06/2004,14:48:47 11 |Fault] Up |XXC 4 |xxxx| 4 0 | === | — 0.88 | 915.51 | 734.94 | 754.4 | 10.41
42140| Sun,11/07/2004,10:02:58 | 11 |Fault| Up |AXX 4 |xxxx| 4 0 0.88| -—-—- | - 11.77 | 10.86 | 13.12 | 10.41
43140| Sun,11/07/2004,10:02:58 | 15 |Fault| Up |AXC 1 fxxxx| 1 0 0.88 | --=-- 0.9 10.86 | 10.41 | 13.12 9.96
44140| Sun,11/07/2004,10:02:58 | (16" |Fault| Up |ABC 75 | xxxx | 75 0 0.73 /+0:67 [10.52 | 12.22 | 11.77 | 13.58 | 11.31
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GﬂiNﬁ 5.2-n2 wam:imuumlfm”mmazmqmimiuﬂqu “Fault & Upstream” Y9dNIA®T BNL1-19 (919)

# [No. Start Time Start |CauselStream| Dip Dur | Fault| Dur |Interval*| Va-pu.|Vb-pu.|Vc-pu.| Ila-A Ib-A Ic-A Ig-A
In* Code| |Dip* Code [Fault*
45140| Sun,11/07/2004,10:02:58 | 91 |Fault| Up [XBX 4 |xxxx| 4 0 | - 0.67 | --—--- 11.31 11.31 | 13.12 | 11.31
47143 | Fri, 17/09/2004,18:26:06 11 |Fault| Up |AXX I |xxxx| 1 0 09 | - | - 826.81 | 891.97 | 660.27 | 10.41
48143 | Fri,17/09/2004,18:26:06 12 |Fault| Up [AXC 6 |xxxx| 6 0 0.89 | --—--- 0.89 | 865.27 | 934.97 | 698.28 | 10.86
52|47| Sat,09/10/2004,11:50:45 11 |Fault| Up |AXX W/ B oo Nl 0 09 | - | - 840.84 | 856.67 | 410.91 | 10.41
53147| Sat,09/10/2004,11:50:45 12 |Fault| Up |AXC 7 |xxxx| 7 0 0.87 | --—--- 0.87 | 883.37 | 961.21 | 594.2 | 11.31
54|48 | Fri,22/10/2004,10:06:59 11 |Fault| Up [XBX I |xxxx| 1 O, - 09 | -—--- 719.1 | 809.16 | 811.87 | 10.41
55|48 | Fri,22/10/2004,10:06:59 12 |Fault| Up [ABX 11 | xxxx| 11 0 0.89 | 0.88 | ----- 817.76 | 907.81 | 891.07 | 10.41
A3 A 5.2-n3 HAMSSUUNToYAUAAZINANIT D] IUAAN “Non-Fault & NA.” ¥93iin0s BNLI-19
# [No. Start Time Start (Cause[Stream| Dip |  |Dur|Fault| Dur [Interval*| Va-pu.|Vb-pu.|Vc-pu.| Ia-A Ib-A Ic-A Ig-A
In* Code bip* Code [Fault*
713 | Wed,15/10/2003,01:48:22 | 12 |Non-| NA. | XBX 7 |xbxx| 7 0 | - 0.85 | ----- 680.63 |1292.93| 926.82 8.6
Fault
26 (27| Tue,23/03/2004,10:34:39 | 244 |Non-| NA. |AXC 4 |axcx | 4 0 0.86 | ----- 0.85 | 1598.4 | 970.26 | 1850.02| 10.86
Fault
27(27| Tue,23/03/2004,10:34:39 | 248 |Non-| NA. | XXC|>| 2 |xxcx| 2 (R e 0.85 |1050.82| 906.91 | 1298.81| 10.41
Fault

A ) I A a 4 a J
f13°19N 5.2-n4 ﬁqﬂmm@;uaxmtmumm@ﬂaammnmai BNL1-19

Cause & Direction Amount of event % At event Number
Fault & Downstream 11 22.92 2 17 20 27 28 32 38 39 42 44 46
Fault & Upstream 18 37.5 6 7 10 12 16 18 24 25 30 31 33 35 36 37 40 43 47 48
Interruption & Downstream 0 0
Interruption & Upstream 0 0
Non-Fault & NA. 2 4.17 3 27
Not Group (?2?) 0 0
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{ o 1 L ' a 4
GﬂiNﬁ 5.2-U1 Naﬂﬁmmmel’fayjmmazmqmimiuﬂqu “Fault & Downstream” Y9dN$937 BNL2-20

# [No. Start Time Start(CauseStream| Dip | |Dur| Fault | Dur |Interval*|Va-pu.|Vb-pu./Vc-pu.| la-A Ib-A Ic-A Ig-A
In* Code| Dip* Code Fault*
318 | Sat08/11/2003,05:16:52 | 11 |Fault|Down|XBX 2 xbxg 4 0 | - 0.67 | - 577.9 3740.76]1108.29|4142.17
4|8 | Sat,08/11/2003,05:16:52 | 15 |Fault|Down|XBC 2 xbcg 2 0 | - 0.67 | 0.88 | 639.9 |3705.92|1076.61| 3916.8
518 | Sat,08/11/2003,05:16:52 | 17 |Fault|Down|ABC| | 38 | abcg Il 0 0.52 | 0.38 | 0.36 |1223.24|4524.13|5096.15|4923.73
xbcg 26 943.56 14506.93 |4038.54|2603.96
6| 8| Sat,08/11/2003,05:16:52 | 55 |Fault|Down|XXC 1 XXXX 1 64 | - | - 0.36 | 810.51 |1860.88| 929.53 | 931.34
718 | Sat,08/11/2003,05:16:52 | 120 |Fault| Down|AXC axcx 4 0 0.84 | ----- 0.81 |1888.94| 841.29 (2021.08| 22.17
XXCX 1 946.73 | 658.01 |1068.47| 13.12
8| 8| Sat,08/11/2003,05:16:52 | 125 |Fault|Down|XXC 1 XXCX 1 0, | -— | —- 0.81 | 969.81 | 622.25 [1078.42| 12.22
17|17| Sun,18/01/2004,14:10:33 | 10 [Fault|Down|XXC 3 xxex xxcg | 0 | - - 0.61 | 657.55|1170.74{1320.54| 8.60
2 1266.68 | 4065.69 | 3442.99 | 262.02
24124| Sun,07/03/2004,18:33:58 | 11 |Fault|Down|XBX 5 xbxg 5 0 | -—- 0.85 | -——- 611.84 [1325.51| 548.49 | 901.02
28129| Fri,23/04/2004,13:53:37 | 11 |Fault|Down|AXX]| |208| axxg | 208 0 0.85 | === | -=--- 1628.27] 997.42 [1063.49| 805.08
29129| Fri,23/04/2004,13:53:37 | 219 |Fault|Down|ABX|>| 32 | abxg 32 94 0.53 1 043 | --—--- 4558.52(3731.71|1411.05] 323.12
54141| Sat,31/07/2004,09:45:49 | 11 |Fault|Down|XBX 4 xbxg 4 0 | - 0.85 | ----- 234.42 |1 990.18 | 210.43 | 842.19
68148 | Wed,03/11/2004,21:17:10 | 11 |Fault|Down|AXX 3 axxg 3 0 0.84 | - | - 1649.99|1560.39|2218.39| 651.22
69149| Wed,10/11/2004,03:30:21 | 11 |Fault|Down|ABX 3 abxg 3 0 0.63 | 0.57 | - 4205.983966.58 |2812.14| 421.32
70|51| Sat,13/11/2004,02:38:14 | 11 |Fault|Down|XBX 1 xbxg 1 0 | - 0.82 | ----- 694.21 12579.52|2177.66| 291.89
71]151| Sat,13/11/2004,02:38:14 | 12 |Fault|Down|ABC 3 abcg 3 0 0.67 | 0.54 | 0.66 |3770.18/4090.58|3763.84| 297.78
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GﬂiNﬁ 5.2-92 Naﬂﬁmmmel’fayjmmazmqmimiuﬂqu “Fault & Upstream” UDdUIANDT BNL2-20

# No. Start Time Start| Cause [Stream| Dip | |Dur|Fault| Dur [Interval*|Va-pu.|Vb-pu.|Vc-pu.| la-A Ib-A Ic-A Ig-A
In* Code| |Dip* Code [Fault*
1|4 | Mon,27/10/2003,18:03:47 | 10 Fault Up [XXC 3 |xxxx| 3 0 | - | - 0.89 | 862.1 | 618.18 | 837.21 | 9.96
2 | 5| Mon,03/11/2003,03:41:32 | 12 Fault Up |ABX 8 |xxxx| 8 0 0.86 | 0.85 | -—-- 334.89 | 587.86 | 594.65 | 9.96
919 | Sun,16/11/2003,08:11:34 | 11 Fault Up |ABC| | 41 |xxxx| 41 0 0.44 | 043 | 0.35 | 691.95 | 759.38 | 775.67 | 10.86
11{12] Sat,22/11/2003,06:00:57 | 11 Fault Up [XXC 1 |xxxx| 1 0 | === | - 0.89 | 606.87 | 656.2 | 460.69 | 8.6
12{12| Sat,22/11/2003,06:00:57 | 12 Fault Up_ |AXC T | xxXX |07 0 0.88 | ----- 0.84 | 747.61 | 774.76 | 479.25 | 9.5
13[14| Sat,27/12/2003,08:54:12 | 13 Fault Up |AXX 1 |xxxx| |1 0 0.89 | - | —- 455.72 | 547.13 | 280.13 | 9.05
14[14| Sat,27/12/2003,08:54:12 | 14 Fault Up [AXC 6 |xxxx| 6 0 0.87 | ----- 0.88 | 505.95 | 604.6 | 332.62 | 9.5
15[14| Sat,27/12/2003,08:54:12 | 20 Fault Up |AXX 1 |xxxx| 1 0 0.87 | = | —- 559.35 1 607.32 1 396.89 | 9.5
16]15]| Wed,31/12/2003,10:17:03 | 13 Fault Up [XXC| |11 |xxxx| 11 0 | -——- | —- 09 | 292.8 | 268.36 | 285.56 | 9.5
18[22| Wed,03/03/2004,04:50:49 | 10 Fault Up [XXC 175 | 4 1 L e 0.89 | 725.89 | 429.47 | 693.3 9.5
19(22| Wed,03/03/2004,04:50:49 | 11 Fault Up [XBC| | 10 |xxxx| 10 0 | -—- 0.87 | 0.85 | 820.47 | 618.63 | 762.09 | 9.5
20(22| Wed,03/03/2004,04:50:49 | 21 Fault Up [XXC 9 |xxxx| 9 e 0.85 | 807.35 | 618.63 | 755.76 | 9.5
21(22| Wed,03/03/2004,04:50:49 | 32 Fault Up [ XXC 3 |xxxx| 3 0 | —- | 0.9 |795.13 | 605.06 | 738.11 | 9.05
22(23| Sun,07/03/2004,15:19:04 | 11 Fault Up [XXC 1 xxxx| 1 0 | |- 0.89 | 557.99 | 608.68 | 362.94 | 9.05
23123| Sun,07/03/2004,15:19:04 | 12 Fault Up |AXC 8 |xxxx| 8 0 0.87 | -—-- 0.83 | 758.02 | 760.73 | 469.29 | 9.5
25]28| Tue,20/04/2004,18:24:41 | 11 Fault Up [XXC S5 |xxxx| 5 0 | === | —- 0.88 [924.56 | 985.2 | 730.41 | 9.96
26|28 | Tue,20/04/2004,18:24:41 | 16 Fault Up |AXC 3 |xxxx| 3 0 0.89 | ----- 0.88 | 935.87 |1019.14| 725.89 | 9.5
27128 | Tue,20/04/2004,18:24:41 | 19 Fault Up [XXC 1 |xxxx| 1 0 | -—— | —- 0.88 | 988.36 |1023.66| 835.86 | 8.15
30{29| Fri,23/04/2004,13:53:41 | 345 |Interruption] Up [ABC|>|156 |xxxx| 156 0 0.05 | 0.03 | -0.03 | 128.98 | 175.14 | 115.85 | 10.86
31[{30| Mon,03/05/2004,08:42:27 | 12 Fault Up |AXC| | 11 |xxxx| 11 0 0.85 | ----- 0.83 | 847.62 | 909.17 | 719.1 | 9.96
32(31| Tue,04/05/2004,16:43:16 | 11 Fault Up |AXX 5 |xxxx| 5 0 0.85 | = | —- 691.95 | 890.16 | 71231 | 9.96
33(32| Fri,14/05/2004,16:49:02 | 10 Fault Up [XXC 5 |xxxx| 5 0 | - | - 0.84 | 802.37 | 775.22 | 714.12 | 9.96
34(34| Thu,03/06/2004,19:08:01 | 11 Fault Up [XXC 2 |xxxx| 2 0 | -——- | -—-- 0.9 |682.44 | 757.11 | 486.04 | 9.05
35(34| Thu,03/06/2004,19:08:01 | 13 Fault Up |AXC 6 |xxxx| 6 0 0.89 | ----- 0.88 | 713.22 | 795.13 | 559.35 | 9.96
36(34| Thu,03/06/2004,19:08:01 | 19 Fault Up |XXC{ | 15 |xxxx| 15 R e R 0.88 | 730.41 | 8164 | 6123 | 1041
37(35] Sun,06/06/2004,09:59:13 | 9 Fault Up [XXC 4 |xxxx| 4 0 | -z | - 0.86 | 602.79 | 479.25 | 500.07 | 9.96
38(35] Sun,06/06/2004,09:59:13 | 13 Fault Up |XBC 3 |xxxx| 3 0 | - 0.89 | 0.85 | 606.87 | 531.74 | 530.39 | 9.05
39(35] Sun,06/06/2004,09:59:13 | 16 Fault Up_ [XXC 1 xxxx| 1 0 | === | - 0.85 | 586.96 | 586.05 | 583.79 | 9.05
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GﬂiNﬁ 5.2-92 Naﬂﬁmuum’fay,mmazmsﬂmimeluﬂqu “Fault & Upstream” UY9341$193 BNL2-20 ($19)

# [No. StartTime Start| Cause |Stream| Dip | |Dur|Fault| Dur [[nterval®*Va-pu.[Vb-pu.[Vc-pu.| la-A Ib-A Ic-A Ig-A
In* Code| |Dip*|Code|Fault*

40(36| Sun,13/06/2004,18:18:17 | 12 Fault Up |AXX 1 |xxxx| 1 0 0.89 | - | - 409.56 | 573.83 | 44893 | 8.6
41[36| Sun,13/06/2004,18:18:17 | 13 Fault Up |AXC 5 |xxxx| 5 0 0.84 | -—- 0.88 | 464.31 | 640.36 | 445.76 | 9.5
42136| Sun,13/06/2004,18:18:17 | 18 Fault Up |AXX 1 |xxxx| 1 121 1084 | -— | —-- 530.84 | 634.02 | 527.22 | 9.05
43136| Sun,13/06/2004,18:18:17 | 140 Fault Up | XBX 4 |xxxx| 4 0 | - 0.82 | --—--- 416.34 | 447.57 | 63221 | 9.5
44136| Sun,13/06/2004,18:18:17 | 144 Fault Up. |[ABX 2 |xxxx| 2 0 0.89 | 0.81 | ----- 435.35 |1 451.64 | 647.14 | 9.96
45(36| Sun,13/06/2004,18:18:17 | 146 Fault Up |ABC 2 |xxxx| 2 0 0.89 | 0.81 | 0.9 |444.86 | 454.81 | 65439 | 9.5
46(36| Sun,13/06/2004,18:18:17 | 148 Fault Up |XBC 1 |xxxx| 1 0 | - 0.81 | 0.9 |484.23 |550.75 | 671.58 | 9.5
47(37| Fri,18/06/2004,14:48:49 | 8 Fault Up |XXC 4 |xxxx| 4 0 | -——- | —- 0.89 | 795.13 | 672.49 | 655.74 | 9.05
48(38| Sun,11/07/2004,10:02:59 | 13 Fault Up |[XXC 5 |xxxx| 5 | e B 0.89 | 836.31 | 896.5 | 658.01 | 9.5
4938 | Sun,11/07/2004,10:02:59 | 19 Fault Up [AXX 1 |xxxx| 1 0 09 | —— | —-- 786.53 1 912.79 | 647.6 | 9.05
50|38| Sun,11/07/2004,10:02:59 | 20 Fault Up |AXC| | 35 [xxxx| 35 0 0.87 | --—--- 0.87 | 845.36 | 966.64 | 681.09 | 9.96
51|38 Sun,11/07/2004,10:02:59 | 55 Fault Up [ABC| | 45 |axxx| 44 0 0.74 | 0.72 | 0.48 |1346.33|1160.79|1184.77| 9.50

xxxx| 1 1095.17]1149.02]1089.74| 9.05
52138 Sun,11/07/2004,10:02:59 | 100 Fault Up | XXC 1 |xxxx| |1 0 | - | - 0.48 [1061.23{1088.83{1050.36| 8.6
53140| Fri,23/07/2004,17:20:56 | 12 Fault Up |XXC 3 |xxxx| 3 0 | | - 0.88 | 694.66 | 727.7 | 47834 | 9.5
58|44 | Fri,17/09/2004,18:26:08 | 12 Fault Up |XXC 4 |xxxx| 4 0 | | - 0.87 | 704.62 | 769.33 | 553.92 | 9.05
59144 | Fri,17/09/2004,18:26:08 | 16 Fault Up |AXC 5 |xxxx| 5 0 0.89 | -—--- 0.86 | 729.96 | 801.46 | 583.34 | 9.5
60|44 | Fri,17/09/2004,18:26:08 | 21 Fault Up |XXC 1 |xxxx| 1 0 | ——- | —- 0.86 | 777.03 | 847.17 | 611.84 | 8.15
61]46| Sat,09/10/2004,11:50:46 | 11 Fault Up_ | XXC L |xxxx| 1 b o ---—- | ----- 0.88 | 716.38 | 762.54 | 409.56 | 8.15
62]46| Sat,09/10/2004,11:50:46 | 12 Fault Up |AXC 8 |xxxx| 8 155 | 0.87 | - 0.84 | 828.62 | 894.23 | 564.33 | 10.41
63]46| Sat,09/10/2004,11:50:46 | 175 Fault Up |XXC 6 |xxxx| 6 0 | - | - 0.88 | 801.46 | 843.55 | 556.63 | 9.5
64147| Fri,22/10/2004,10:07:02 | 11 Fault Up [AXX I xxxx| 1 0 0.89 | - | ----- 692.85 | 685.61 | 751.68 | 9.96
65]47| Fri,22/10/2004,10:07:02 | 12 Fault Up |ABX 2 |xxxx| 2 0 0.86 | 0.89 | ----- 673.39 | 735.39 | 753.49 | 9.5
66|47| Fri,22/10/2004,10:07:02 | 14 Fault Up |ABC| | 10 |xxxx| 10 0 0.85 | 0.88 | 0.89 | 729.51 | 781.55 | 808.7 | 9.05
67]47| Fri,22/10/2004,10:07:02 | 24 Fault Up [|AXX 2 |xxxx| 2 0 0.85 | == | - 906.91 | 952.61 [ 92591 | 8.6
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GﬂiNﬁ 5.2-93 Namﬁmuum’fay,mmazmcﬂmimiuﬂqn “Interruption & Upstream” UBINIADT BNL2-20

# [No. Start Time Start| Cause [Stream| Dip | |Dur|Fault| Dur [Interval*Va-pu.|Vb-pu./Vc-pu.| la-A Ib-A Ic-A Ig-A
In* Code| |Dip* Code [Fault*

30({29| Fri,23/04/2004,13:53:41 | 345 |Interruption] Up |[ABC|>|156 | xxxx| 156 0 0.05 | 0.03 | -0.03 | 128.98 | 175.14 | 115.85 | 10.86

A13197 5.2-94 wamstuunYeyaLAazianITal lungy “Non-Fault & NA.” ¥945iiA05 BNL2-20

# [No. Start Time Start| Cause |Stream| Dip | |Dur|Fault| Dur |Interval*{Va-pu.|Vb-pu.|Vc-pu.| la-A Ib-A Ic-A Ig-A
In* Code| Dip* CodeFault*

10{10| Sun,16/11/2003,08:20:55 | 11 | Non-Fault | NA. |XXC 8 |xxxx| 8 O e 0.88 | 418.61 | 392.36 | 335.79 | 10.41

55(42| Sat,31/07/2004,12:49:51 | 12 | Non-Fault | NA. [XBX 6 |xbxx| 6 244 | - 0.86 | -—--- 893.78 |1045.39| 536.72 | 9.05

56|42| Sat,31/07/2004,12:49:57 |262 | Non-Fault | NA. |ABX| | 4 |abxx| 4 0 0.88 | 0.86 | --—-- 1058.06]1068.92| 497.35 | 10.41

57142| Sat,31/07/2004,12:49:57 |266 | Non-Fault | NA. [XBX 1 |xbxx| 1 0 | -—- 0.86 | ----- 719.1 | 674.75 | 422.23 | 9.05

M13197 5.2-95 aglanrquazdwrisiinavloaduesiines BNL2-20

Cause & Direction Amount of event % At event Number
Fault & Downstream 8 15.38 8 17 24 29 41 48 49 51
Fault & Upstream 22 42.31 459 12 14 15 22 23 28 29 30 31 32 34 35 36 37 38 40 44 46 47
Interruption & Downstream 0 0
Interruption & Upstream 1 1.92 29
Non-Fault & NA. 2 3.85 10 42
Not Group (?2?) 0 0

89

68



90

o 4 Y ~ 3 A o a 4
Nﬁﬂﬁiﬂlmﬂmﬁ]ﬂ?ﬁmi]1ﬂﬂlﬁlial,a%@\1ﬁi11uul1/\lﬂ1ﬂﬂ 4 949714 MUIU 8 UINDT

o ' J 1 a J v {
N30 7UNANITMUNNGUIHANIIAUAIY Cause & Direction YDIUAALUIADIAINITNN 5.3

o ' t4 . . ' a J v
pazagUanuasnlumsSmunngugNsalnIy Cause & Direction UUAANINDIAY

v i\ Aa e v o
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A1519N 5.3 ﬁ's;‘ﬂWﬁﬂﬁml!uﬂﬂqm%ﬂﬂﬁm@ﬁJ Cause & Direction %ﬂﬂllﬁﬁ%ulﬂﬂiﬂqﬁmﬂ

manaaea T1)sunsy
H 5| £ TumamMsai mUMIAATIZH
o] o o '

f it gb A '§ (mmwmw@mmﬂuﬂquDipm
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Meter Code E o |l A - & @
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s EELS B2 vle [ v e
BNL 1-19 49 48 30 18 | 1|18 | - -2 | -
BNL 2-20 57 52 31 21 8 | 22 | - 2 | -
RCN 1-41 71 59 44 15 2419 1 4 | 2
RCN 2-24 31 28 27 6| 9 | - 6 | 1
LCA 1-31 66 60 56 4 2 34| 4 |11 | 2 |1
LCA 2-32 70 66 61 30 32 4 9 1 0
PLV 1-36 76 72 56 16 | 25|32 |0 2 |0
PLV 2-37 61 57 51 6 23 126 0| 6| 4]0
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MINN 5.4 ﬁqﬂmmmmmiumimuuﬂﬂqumamimmu Cause & Direction UDUAATUIADT
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Cause & Faults & Faults & Interruptions & Interruptions & Non-Faults & Total %
Direction Downstream Upstream Downstream Upstream NA. Specified
Meter
I* 2% B 1% 2% 3 1gs 2 8. Il 2% B I* 2% B 1% | 2% | 3% [(Ref.=2%)
Code
BNL 1-19| 11 11 11 18 18 18 - - 3 - : - 2 2 2 31| 31 | 31 [[100.00%
BNL 2-20| 8 8 8 22 22 22 3 = 3 | 1 1 2 2 2 33| 33 | 33 [[100.00%
RCN 1-41( 24 25 24 19 19 19 1 1 1 4 4 4 4 4 4 521 53|52 |98.11%
RCN 2-24( 16 15 15 9 10 9 F - — 4 4 4 6 7 6 35| 36 | 34 || 94.44%
LCA 1-31| 22 21 21 34 35 34 4 4 4 11 11 11 2 3 2 73| 74 | 72 || 97.30%
LCA 2-32| 30 29 29 32 33 32 4 4 4 9 9 9 1 1 1 76 | 76 | 75 || 98.68%
PLV 1-36| 25 24 22 32 33 32 = E = 8 8 8 2 1 1 67 | 66 | 63 || 95.45%
PLV 2-37| 23 22 22 26 27 26 = = = 6 6 6 4 4 4 59 159 | 58 || 98.31%
Total 159 | 155 | 152 192 | 197 | 192 9 9 9 43 43 43 23 24 22 (1425|428 418 97.66%
%Speciﬂedi 98.06% 97.46% 100.0% 100.0%, 91.67%
NUBIYI 1* '51mumqmm‘fmﬂiunsu?mswmﬁ’

° I I a cY
2% %WU’JULﬁﬂﬂﬁmﬂﬂﬁﬁﬁlzlﬂu ANITIZHAYNT)

° 7 o ]
3* Snumamsain Isunsuainsadumun lagndes (Specified)
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o J J
M319 5.5 a3Uman13911uN Fault Types YoU19N1391 1UNQY Fault & Downstream

Dip Types Single stage dips Multistage dips Total of
Meter Total Specified Total Specified | Fault & Downstream
BNL1-19 10 9 1 - 11
BNL2-20 6 4 2 - 8
RCN1-41 17 17 7 5 24
RCN2-24 5 4 11 9 16
LCA1-31 17 15 5 4 22
LCA2-32 Vi, 20 7 6 30
PLVI1-36 17 16 8 4 25
PLV2-37 10 7 13 10 23
Total of Dip Types 105 92 54 38 159
87.62% 70.37%
% Total of Meters 66.04% 57.86% 33.96% 23.90% || 100.00% | 81.76%
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521  M3awan s mun duuianNmMIve I a
JUnUUNs AUl 7 JUuUD Am AXX XBX XXC ABX XBC AXC uay
o ' Y A A Y ° A s A A o P
ABC 9106196191499 5.1.4 a0mtnuauiiy 2 dmes Av dwes BNLI — 19 (1Ud 1)
1ag BNL2 - 20 (meZ) HARIAIIRN 5.2.1 N 1A 5.2.1 U ud ey

o dJ d o {
. Nﬁﬂ]ﬁ%“mﬂﬁ’iﬂﬂﬁmﬂli’)ﬂﬁ!ﬂi’)‘i BNL1-19 Llﬁ'ﬂ\‘iﬂﬂﬁ"ﬁNﬁ 5.6-N

M50 5.6-n wamsSwungIiUURAINIT Vo UIT IR UV INeT BNLI-19

# |NO.| Amount of Shot Dip Code Ist 2nd | 3rd 4th | 5th | 6th
1|2 2 1P2P3P 1P /2P 1P/ [XXC |AXC |ABC [XBX/|ABX XBX/
2|17 1 1P/ AXX/

3120 1 1P/ XBX /

4127 1 1P/ AXX /

51|28 1 2P 3P 1P/ ABX |ABC [XXC/

6|32 1 1P/ AXX /

7|38 1 1P/ AXX /

8139 1 1P/ XBX /

9] 42 1 1P/ AXX /

10| 44 1 1P/ XXC/

11] 46 2 1P/ 1P/ XXC/ XBX/

V. wamsﬁumnmgmm‘immﬁmaf BNL2-20 L@A4AIR15 19 5.6-1

! o o o a J
@nﬁNﬁ 5.6-9 NﬁﬂWifﬂHLuﬂ?’ﬂLLUUWGMHTﬂWiﬂJ@QLLﬁ\‘]ﬂuﬂl@ﬁﬂm@i BNL2-20

# | NO. |Amount of Shot Dip Code Ist | 2nd | 3rd | 4th | 5th | 6th
1| 8 2 1P2P3P1P/2P 1P/ [XBX [XBC |ABC [XXC/AXC [XXC/
2| 17 1 1P/ XXC/

3| 24 1 1P/ XBX/

4| 29 1 1P 2P/ AXX |ABX/

5] 41 1 1P/ XBX/

6| 48 1 1P/ AXX /

7| 49 1 2P/ ABX /

8| 51 1 1P 3P/ XBX |ABC/
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522  asnagdsduuuiaanmsveusaau
Mnasamsswungduuuiannmsvesnssauludeon 5.2.1 b
M3 NagUFUnDURAIMS Vo TIAY UAAIAIUeN 5.2.2 0 uaz 5.2.2 9 AWaRL

o d a Y !
. Nﬁﬂ]ﬁ“ﬂ‘]!!uﬂ!'ﬁfﬂﬂ1§mm933~l!ﬂf‘)§ BNL1-19 LLﬁ@Nﬂ\i@’]ﬁ”ﬁﬁ 5.7-0

M3M 5.7-n aglglunuiannmsveanssiuueaiines BNLI-19

# | Amount of Shots | Amount of Event Percent (%) Type of Dips Development
1 1 8 72.73 1P/

2 1 It 9.09 2P 3P 1P/

3 2 1 9.09 IP2P3P 1P/2P 1P/

4 2 1 9.09 1P/ 1P/

o d d @ !
V. Waﬂ1§§]1!!uﬂ!ﬂ@n1§mm@ﬂﬁ!ﬂ@5 BNL2-20 llﬁﬂ\jﬂ\?ﬁ'ﬁ'mﬁ 5.7-9

{ o @ a o
Gﬂfﬂ\‘]ﬁ 5.7-9 t’fiq‘]Jg‘]JLlfU‘]JWGJ\I‘LHﬂWi"UEN!,LiQ@u“U'E]\HJm@i BNL2-20

# | Amount of Shots | Amount of Event Percent (%) Type of Dips Development
1 1 4 50 1P/

2 1 1 12.5 1P 2P/

3 1 1 12.5 2P/

4 1 1 12.5 1P 3P/

5 2 1 12.5 IP2P3P 1P /2P 1P/

vnnsnadetTdsunsuamisaaglnanissiuunglunuwauinisves
o =} :ll A o a 4 o J 4
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[ 9 v
nauveIMasuuasveans sy (Multistage dips / Single stage dips) 1ag31UIUATINNA

1 -4 1 a J o {
Glmmazmﬁmim (Shot) VDILAAZUINDT AT 19N 5.8
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{ [ 1Y 1 a 4
GﬂiNﬁ 5.8 G]'liNﬁ'iqﬂg‘]JLL’]J‘]J‘W@J‘Lﬂfﬂiﬂ]ﬁ]\illi\?ﬂuﬂlﬂ%magi\ﬂﬁ@i

Amount of Shots [ BNL |BNL [ RCN|RCN | LCA |LCA || PLV | PLV | Total % Total
1-19 | 2-20 || 1-41 | 2-24 || 1-31 | 2-32 || 1-36 | 2-37

1 (Single Stage-1P)| 8 4 8 3 13 | 17 || 14 | 7 74 146.54%|76.73%
I (Single Stage-2P)| - | 1 - |- - |1 - 2] 4 |252%
1 (Single Stage-3P)| - - - - - - - - = =
1 (Multistage) 1 2 4 11 3 6 6 11 44 |27.67%
2 (Single Stage) 1 - 4 1 1 1 1 1 10 | 6.29% |14.47%
2 (Multistage) 1 1 4 2 4 - 1 13 | 8.18%
3 (Single Stage) - : %) 1 g - - 4 | 2.52% | 6.29%
3 (Multistage) - - 1 - 1 1 2 1 6 |3.77%

3 (Single Stage) - - 1 - 1 = 1 - 3 | 1.89% | 2.52%

3 (Multistage) - - - - 1 - - - 1 |0.63%

Total 11 8 24 16 22 | 30 25 | 23 [ 159 [100.00%100.00%

1NAT390 5.8 Hgmaal “Fault & Downstream® $1143% 159 tgmal
mmaaa;ﬂwamsfﬁumﬂ”ls?fﬁwia"lﬂﬁy

1) 1 Shot aailudnou 76.73% RIRTS A, Single Stage Dips (461 Multistage Dips
® Single Stage Dips 113808iU 1P (46.54%) 2P (2.52%) Waz 3P (0.00%)
® Multistage Dips AAIDUTIUIU 27.67%

2) 2 Shot Al 1man 14.47% wriadly Single Stage Dips 1tay Multistage Dips
® Single Stage Dips AU IUIY 6.29%
® Multistage Dips AT 1Y 8.18%

3) 3 Shot AntluguIm 6.29% wiuily Single Stage Dips t46i¢ Multistage Dips
®  Single Stage Dips amtludiuau 2.52%
® Multistage Dips AAIIUTIUIN 3.77%

4) pnd 3shot  ~AmdudIuon 2.52% - wiwdlu  Single Stage Dips az
Multistage Dips
® Single Stage Dips Amtlus iy 1.89%

® Multistage Dips AAlu§ MU 0.63%
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N3t 5.2 nud memseidaulnejszme 76.73% 1 unun 1 Shot
Tﬂﬂmwwzmqmmfmﬂ Single Stage Dips - 1P (46.54%) uamﬂumqmmﬁfﬂm Single Stage
Dips - 2P fioutharies (2.52%) ualiifingn1eia1n Single Stage Dips - 3P 110491015981
dip Tuusavwla’lild dip wiow o futta 3 wler Taoudazmlaiiszoznaiafuganami
il Tsunsuiudumamsailudiudiiy Mulisage Dips uny Fl¥USnaumamsel
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v v A

dauma&;mmﬁfémmﬂmﬂa 111U 2 Shot (14.47%) 141U 3 Shot (6.29%) LA
WUDNIANIT 3 Shot (2.52%) ANAINY TN aNaLNA911IU Shot ¥1AAI1 3 Shot 1 Tenaina

o
HBYUIN

o % d
523 mswansswuniduuuiannmsvesean
= A
sUnuuveadil 11 §1luun Ao axxg xbxg xxcg abxg xbcg axcg abxx xbex
o ' Y A ~ 9 ° A S A a s
axcx abcg LAY abex  9INAI0819IUTON 5.1.4 A0 UTIUAUTIUIU 2 w0 AD RS
¥ [ 1 o W
BNLI -9 (10§ 1) ag BNL2 — 20 (108 2) taagaavon 5.2.3 nuag 5.2.3 ¥ auddy

N, WAMISWMUNHYNI3MVIRADS BNLI-19 1andfinieh 5.9-n

4 o [ 4 a 4
M0 5.9-n wamsdwmungduunemMIveseadvediimes BNLI-19

# | NO. | Amount of Shots Fault Code Ist 2nd 3rd 4th
1] 2 2 1LG3LG 3L /2L/ xxcg [abcg fabex / jabxx /
2| 17 1 1LG/ axxg /

3120 1 ILG/ xbxg /

4 | 27 1 1LG/ axxg /

51 28 1 3LG/ abcg /

6| 32 1 1LG/ axxg /

7| 38 1 1ILG/ axxg /

8| 39 1 1LG/ xbxg /

9] 42 1 1LG/ axxg /

10| 44 | ILG/ xxcg /

11| 46 2 1ILG/1LG/ xxcg/ xbxg/

o a d @ !
€. Nﬁﬂ1§%1!!ﬂﬂ!ﬁﬂﬂ1ﬁﬂi‘lﬁ)ﬁu!ﬂ®§ BNL2-20 LLﬁﬂ\iﬂ\iﬁ"ﬁNﬁ 5.9-9

4 o @ o a
A5 90 5.9-9 N?Iﬂ']'i‘ﬂWLL“IJﬂ?jTJLL‘]JUW@JHWﬂWﬁﬂJ@QW@a@H}@QNm@g BNL2-20

# | NO. | Amount of Shots Fault Code Ist | 2nd | 3rd | 4th | 5th | 6th
1| 8 2 BLG2LG/2L/ abcg xbcg /laxcx /

2| 17 1 1LG/ xxcg /

3| 24 1 1LG/ xbxg /

4| 29 1 1ILG 2LG/ axxg jabxg/

51 41 1 ILG/ xbxg /

6 | 48 1 1LG/ axxg /

7| 49 1 2LG/ abxg /

8 | 51 1 ILG 3LG/ xbxg fabcg /
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o @ J Y A o o
91na13 1AM IS wunglunuwannsvesead luven 5.2.3 11u1i
M5a g U URAIIMI VRSN UAAAIDN 5.2.4 0 uaz 5.2.4 ¥ AWERL

° d a d o !
. AANMINUUNHANTIUYIININD T BNL1-19 Llﬁﬂﬂﬂ\‘]@ni%iﬁ 5.10-D

A o o a J
13N 5.10-n ﬁiq‘IJ?J‘IJLL‘]J‘]JWGJJ‘LHﬂﬁﬂJi’NV\Ii’JﬁGI"U@QlJLW’)ﬁ BNL1-19

# | Amount of Shots| Amount of Events Percent (%) Type of Faults Development
1 1 8 72.73 1ILG/

2 1 I 9.09 3LG/

3 2 l 9.09 ILG3LG3L/2L/

4 2 1 9.09 ILG/1LG/

o d d @ !
V. Waﬂ1§§]1!!uﬂ!ﬂ@n1§mm@ﬂﬁ!ﬂ@5 BNL2-20 llﬁﬂ\jﬂ\?ﬁ'ﬁ'mﬁ 5.10-9

A o o A s
M1319% 5.10-v aggduunwannmsvesrleadveiines BNL2-20

# | Amount of Shots| Amount of Events Percent (%) Type of Faults Development
1 1 4 50.0 1ILG/

2 1 1 12.50 ILG2LG/

3 1 1 12.50 2LG/

4 1 1 12.50 1ILG 3LG/

5 2 1 12.50 3LG2LG/2L/

vnnisnadetldsunsuamisaagnanissiuunglunuwaninisves
o o’.ll o a J [ 4
Woaavesanil v 4 aoil S1uau 8 Tiwes Tasagiwamwgiuuviauinmsvesvlead
a 4 ~ a 9 [
(Fault / Fault Develop) ¥iaveavoas (Fault Type) g Tdsuasunnsan 1dun 1ILG 2LG
o 3 { a 1 4 1 a J o !
2L 3LG 3L uagdauasinaluuaazimegnisal (Shot) vouudazsines A9a15199 5.11-n

uag 5.11-
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A [ 4 1 a 4
MINN 5.11-n ﬁiq1J;s,ﬂl,nmwmumwmmﬂaamaumazmmm

Fault Type | BNL1-19 | BNL2-20 | RCNI1-41 RCN2-24 || LCA1-31 LCA2-32 PLV1-36 PLV2-37 [Total of FaultType Total
clolol=llelelel=llalelel=lalelal=sllelelel=l8lelelSlelelelSlelelel=l el o @ =& 4
slelslrnf|slslslralslslslrn|slslslalslslslnsSlslslralslslslrnf|slslslalsl &) || § s
N A A en|A|A|A| || A|A|A|A| 2| A Al A|A|A| | P|A|A| A A|A| | A|A|A|A| B| A | XA |4 2 -
—~ N[ Al =|N|en| Al =|N]|en| Al =] Al = N[en | Afl =N Al =|N|en | A=Al —] Q| en | AR N

ILGI 8|1 |-|-14-1-|-[194 2131|1121 |- (1171 |-|-f14]1|3|1|8|1|-|-)75]10| 6 | 3 [[94[59.12%]|74.21%
'%2LG----1----2--3----1--1---1---1---7 31010 (10[6.29%

= &2

?sagZL—-——-—--1-——1——-2-——2—--1-——1—--800085.03%

e

-E’3LG1----------------------—1---2---400042.52%

3L | - ---N-1-1-1-N-1-1-1-W0-1=0-0-0Lf=-120-={-=0-=1-1-{-1-1-1-{-1-1-{-4 2701 ]O0]2]|126%
c|ILGl-{1|-|-f2-|-1|-0f-12|-1-071-1-|-0-=1Li-={=0313[1|-[2]-|-|-0f3|-|1|-017] 7 | 2 | O [26[16.35%24.53%
lcd

gqaéZLG—--—-—--1-1—----—--1-—--1--—2—--40 1 1| 61(3.77%

= =

(O

%GEZL—----—--—--—-—----——-l--—--—21--220042.52%

S E

§g3LG—----1--1--—-—--—-——-—--—--—1---210031.89%

~ &

o=

TEL 3L - -t e e e e -0 0] 0] 0| 0]0.00%

Sum 9(2(0|07(1]0|0|f12]|8 3|1 (14{1|1|0|15/3|1[2(23|5(1]|0(20{1|3(1}f20/2(1]0(120|23 10| 4 |[157 98.74%
Not Group 0 0 0 0 1 1 0 0 2 2 1.26%
Total of Fault

11 8 24 16 22 30 25 23 159 159 100.00%

Downstream
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A [ 4 1 a 4
MINN 5.11-9 ﬁ:g1J;ﬂgm‘uwmumﬁﬁum‘vhammumammai

Fault Type BNL |BNL [RCN |RCN |LCA |LCA | PLV | PLV Total

1-19 | 2-20 | 1-41 | 2-24 | 1-31 | 2-32 | 1-36 | 2-37 || Event %

ILG 9 4 16 5 14 | 18 19 9 94 159.12%(74.21%)

= 2LG 0 1 2 3 1 1 1 1 10 [6.29%
= =
8. 2L 0 0 1 1 2 2 1 1 8 [5.03%
=
% 3LG 1 0 0 0 0 0 1 2 4 |2.52%
3L 0| 0 0 0 2 0| o | o 2 |1.26%
€ | ILG 1 2 7 1 7 2 | 4 26 [16.35%24.53%
I
=
&% | 2LG | 0 L0 2] 0| 1|0 |12 6 |3.77%
2-uz
= 22 [0 oo oo 03] 4 25%
‘E‘ —
afg 3LG 0 1 1 0 0 0 0 1 3 (1.89%
=
= 3L ol olololo]o]| o] o 0 |0.00%
Sum 1] 8 | 24116 |21 | 29| 25| 23 | 157 98.74%
Not Group 0| 0 01 0 1 1 0| 0 2 1.26%
Total of

11 8 24 16 22 30 25 23 159 100.00%
Fault Downstream

MINA15NN 5.11-n 1Az 5.11-y WU 11993l luNgw Fault & Downstream
$wan 159 mgmsel - Tsunswhigmnsautangudesveamamssisiuay 2 mamsel
[ dl [ 1 YA o 4 a ]
(1.26%) dawinlsunsuaunsodangu I@Ns 11U 157 1iamsal (98.74%) TasW1s L
[ 4 I 1 o dy
auguuuiannmsvesleadesnitiy 2 ngu Al
1) Fault Mhiaanae) Aadlusmau 118 mamsal (74.21%) Taoutisdesa
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Maximum Ground Current

[ Frequency (Times) —*— Cumulative Frequency (%)
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Frequency (Times)

Cumulative Frequency (%)

Current (A)

Meter Code | Minimum |  CP05 Average CP95 |Maximum| Amount of Event

BNL 1-19 4946.81 | 4946.81 | 4946.81 | 4946.81 | 4946.81 1
BNL 2-20 4923.73 | 4923.73 | 4923.73 | 4923.73 | 4923.73 1
RCN 1-41 6378.21 6378.21 | 6378.21 | 6378.21 6378.21 1
RCN 2-24 | 2577.72 | 2577.72 4372.4 7578.83 | 7578.83 15

LCA 1-31 4898.83 | 4898.83 | 5349.69 | 5800.54 | 5800.54
LCA 2-32 3400.9 3400.9 437091 | 4871.12 | 4871.12

PLV 1-36 1928.99 | 1928.99 | 4008.97 | 9930.61 | 9930.61 13
PLV 2-37 1049.35 1049.35 | 3739.71 | 7297.34 | 7297.34 16
Total 1049.35 1928.99 | 4188.11 | 7297.34 | 9930.61 53
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Maxdmum Ground Cwrrent

= Frequency (Times) —*— Cumulative Frequency (%)
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10 500 600 1000
Current (A)

Meter Code | Minimum | CP05 Average CP95 |Maximum| Amount of Event
BNL 1-19 247.09 247.09 744.62 902.38 902.38 10
BNL 2-20 262.02 262.02 619.02 901.02 901.02 7
RCN 1-41 152.51 152.51 632.17 910.08 925.46 22
RCN 2-24 - 1 9 - - -
LCA 1-31 166.31 166.31 658.60 846.83 846.83 16
LCA 2-32 404.46 404.46 690.55 852.49 852.49 22
PLV 1-36 582.66 582.66 727.68 947.52 947.52 11
PLV 2-37 175.36 175.36 534.10 777.82 777.82 6

Total 152.51 240.76 666.23 901.02 947.52 94
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Maximum Phase Current of Fault Type 2L

] hiax Phase Current
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Current (4}
Meter Code | Minimum CPO05 Average CP95 | Maximum | Amount of Event
RCN 1-41 5284.97 5284.97 5284.97 5284.97 5284.97 1
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Maximum Phase Current of Fault Type 2L
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Current (A}
Meter Code | Minimum | CP05 Average CP95 |Maximum| Amount of Event
LCA 1-31 4647.53 4647.53 4647.53 4647.53 4647.53 1
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Maximum Phase Current of Fault Type 2L
| [ ax Pha=e Current Cumulative Frequency |
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Current (A}
Meter Code | Minimum |  CP05 Average CP95 |Maximum| Amount of Event
LCA 2-32 4420.97 4420.97 4420.97 4420.97 4420.97 1
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Maxirnmum Phase Current of Fault Type 2L
1 Frequency (Times) —%— Cumulative Frequency (5)
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Current (A)
Meter Code | Minimum | CP0S Average CP95 |Maximum| Amount of Event

BNL 1-19 - - 3 c - -
BNL 2-20 - 7 3 N - -
RCN 1-41 5284.97 5284.97 5284.97 5284.97 5284.97 1
RCN 2-24 - F 3 \ - -
LCA 1-31 4647.53 4647.53 4647.53 4647.53 4647.53 1
LCA 2-32 | 4420.97 4420.97 4420.97 4420.97 4420.97 1
PLV 1-36 - F = 5 - -
PLV 2-37 - 1 s 3 - -
Total 4420.97 4420.97 4784.49 5284.97 5284.97 3
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Frequency (Times)
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Meter Code | Minimum CP05 Average CP95 | Maximum | Amount of Event
BNL 1-19 4971.81 4971.81 4971.81 4971.81 4971.81 1
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Current {A)

Meter Code | Minimum | CP05 Average CP95 |[Maximum| Amount of Event

LCA 1-31 5162.30 | 5162.30 | 5401.80 | 5641.30 | 5641.30 2
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Maximum Phase Current of Fault Type 3L
| [ b= Phage Current Cumulative Freguency |
E T A —100
I hee e e e e e e e a0 =
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5,000 5,500 5,000
Current {A)
Meter Code | Minimum CPO5 Average CP95 |Maximum |Amount of Event
PLV 1-36 5290.57 5290.57 5290.57 5290.57 5290.57 1
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Maximum Phase Current of Fault Type 3L

| [ Max Fhase Currert —8— Cumulative Frequency |
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Current {A)
Meter Code | Minimum |  CP05 Average CP95 | Maximum | Amount of Event
PLV 2-37 5058.64 5058.64 6178.7 7298.75 7298.75 2
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Maximum Phase Current of Fault Type 3L

B Frequency (Times) —#— Cumulative Frequency ()

5 —T 100 ~
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El

4000 5000 6000 7000 2000 o

Current (A)

Meter Code | Minimum | CP0S Average CP9S |Maximum | Amount of Event
BNL 1-19 4971.81 | 4971.81 | 4971.81 | 4971.81 | 4971.81 1
BNL 2-20 - ; P - - -
RCN 1-41 4 = - 3 - -
RCN 2-24 - 5 : - - -
LCA 1-31 5162.30 | 5162.30 | 5401.80 | 5641.30 | 5641.30 2
LCA 2-32 - - S - -
PLV 1-36 5290.57 | 5290.57 | 5290.57 | 5290.57 | 5290.57
PLV 2-37 5058.64 | 5058.64 6178.7 7298.75 | 7298.75
Total 4971.81 | 4971.81 | 5570.56 | 7298.75 | 7298.75 6
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Maximum Phase Current of Fault Develop start from 1LG

| I Max Phasze Current Cumulative Freguency |
10 f--mmmmm - : -1 000

N e e e e beoescocoeecie e oo o0 #

TE‘ g
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: E

3 2

E E

“ g

3

Current (A}
Minimum | CP05 Average CP95 |Maximum |Amount of Event

Non-NGR 2450.66 2450.66 2450.66 2450.66 2450.66 1
NGR - 4 Z \ - -
Total 2450.66 2450.66 2450.66 2450.66 2450.66 1
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79 5.10-1n msulsnlasuvesmnszummaoadnimaianndenisuaun 1LG

Y095 BNL 1-19

Mazimum Ground Current of Fault Develop start from 1LG

| [ Mae Ground Current —s— Cumulative Freguency |

100
a0 =
= a0 &
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= 60
5 E
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E 20 B
s
0 : 0
2,000 2,500 3,000
Current (A}
Minimum | CP05 Average CP95 |Maximum |Amount of Event
Non-NGR 2537.33 2537.33 2537.33 2537.33 2537.33 1
NGR - - - - - -
Total 2537.33 2537.33 2537.33 2537.33 2537.33 1
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Maximum Phase Current of Fault Develop start from 1LG
| I Max Phasze Current Cumulative Freguency |
] S —————————— - -1 000
e eoescoe ot oo o0 #
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: E
3 2
E E
“ g
3
Current (A}
Minimum | CP05 Average CP95 |Maximum |Amount of Event
Non-NGR - - - - - -
NGR 1626.57 1626.57 1626.57 1626.57 1626.57 1
Total 1626.57 1626.57 1626.57 1626.57 1626.57 1
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Mazximum Ground Current of Fault Develop start from 1LG

| [ Max Ground Current —s—— Cumulstive Freguency |

£
E oy
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: 0 3
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B 20 E
(10 3
o - - — 0
i &0 1,000
Current (&)
Minimum CPO05 Average CP95 . | Maximum | Amount of Event
Non-NGR c . 5 . - -
NGR 793.43 793.43 793.43 793.43 793.43 1
Total 793.43 793.43 793.43 793.43 793.43 1
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Maximum Phase Current of Fault Develop start from 1LG

| I ha Phaze Current

Cumulative Freguency |

LT u A — : =100
T beoescocoeecie e oo a0 =
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£ 4 a0 ®
o2 20
144 10 3
ol - 0
1,000 1,500 2,000
Current (A}
Minimum CP05 Average CP95 Maximum | Amount of Event
Non-NGR - 2 - - - -
NGR 1245.41 1245.41 1307.98 1370.54 1370.54
Total 1245.41 1245.41 1307.98 1370.54 1370.54
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Maximum Ground Current of Fault Develop start from 1LG

| [ max Ground Currerd —8— Cumulstive Freguenoy |

Frequency (Times)
o

-100

th m
[ |
Cumulative Frequency (%)

4
3 30
2 20
1 10
a : 0
o 500 1,000
Current (A}
Minimum CP05 Average CP95 Maximum | Amount of Event
Non-NGR i - - - - -
NGR 545.55 545.55 675.15 304.74 804.74 2
Total 545.55 545.55 675.15 804.74 804.74 2
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Maximum Phase Current of Fault Develop start from 1LG

| I Max Phasze Current Cumulative Freguency |

e S e, 00

7 z
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= g
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a]

2,000 2,500 3,000 3,500 4,000
Current (A}
Minimum CP05 Average CP95 Maximum | Amount of Event

Non-NGR 2337.98 2337.98 2970.33 3605.00 3605.00 7
NGR - 2 ; . - -
Total 2337.98 2337.98 2970.33 3605.00 3605.00 7

d' ~ ' I o T A4y
7% 5.10-4n msuilsnlasuvesmnszummaoadnimaianndenisuaun 1LG

YOININDS RCN 2-24

Maximum Ground Current of Fault Develop start from 1LG

| [ Mlax Ground Current —=— Cumulative Fregquency |

10
: £
£ :
=6
: < £
g ¢
g B
£, 5 | [ 7
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o b, : : 0
2,000 2,500 3,000 3,500 4,000
Current (A}
Minimum CPO05 Average CP95 Maximum | Amount of Event
Non-NGR' | 2464.13 2464.13 3103.32 3755.13 3755.13 7
NGR - - - - - -
Total 2464.13 2464.13 3103.32 3755.13 3755.13 7
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Frequency (Times)

Maximum Phase Current of Fault Develop start from 1LG

| I ha Phaze Current

Cumulative Freguency |

-------------------------  ELELETT T /AEEEEEEEEEEEE )]

-100

Curmulative Frequency (%)

Current (A}
Minimum CP05 Average CP95 Maximum | Amount of Event
Non-NGR - 2 - - - -
NGR 1544.60 1544.60 1544.60 1544.60 1544.60 1
Total 1544.60 1544.60 1544.60 1544.60 1544.60 1

d‘ = ' I o T A4y
7% 5.10-5n msuilsnlasuvesmnszummaoadnimaianndenisuaun 1LG
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Maximum Ground Current of Fault Develop start from 1LG

| [ Mae Ground Current —=— Cumulative Freguency |

Frequency (Times)
n

100

o m
o o
Cumulative Frequency (%)

500
Current (A}

Minimum

CP05

Average

CP95

Maximum

Amount of Event

Non-NGR

NGR

658.17

658.17

658.17

658.17

658.17

1

Total

658.17

658.17

658.17

658.17

658.17

1

U

YoIlnos LCA 1-31

A = ' 7 A A o T AA g
i“lh/] 5.10-5% fﬂiuﬂil‘ﬂﬁEJHGIJE]\‘lﬂ'IﬂﬁgllﬁﬂiTJﬂ‘V\l@ﬁ@W]llﬂﬁW@lqu’E]“VlLiiJ@Hiﬂﬂ 1LG



o d a J
6) AANIIVUMHANTIUYIINIADT LCA 2-32

123

Maximum Phase Current of Fault Develop start from 1LG

| N = Phasze Current

Cumulative Freguency |

LR R e e R D F100
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- 8 _______l.______JI ______________________________________ _80
E e A aas e EL 70 g
: EEEEEE T [, JI _______ do Locooooo :_ ______ [P LED iT'
Tl S T RS e eE SEEEEEt b0 =
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1000 2000 3,IZIIIZIIZI 4,0'00 S,D'DD E,IZIIIZIIZI ?,IZIIDD 3,000
Current (A)
Minimum CP05 Average CP95 Maximum | Amount of Event
Non-NGR 2344.06 2344.06 4800.13 7256.19 7256.19
NGR 1287.36 1287.36 1561.12 1967.17 1967.17
Total 1287.36 1287.36 2486.55 7256.19 7256.19 7
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Frequency {Tines)

Maximum Ground Current of Fault Develop start from LG

| [ Mlac Ground Current —8— Cumulstive Frequency |

10 F100
g a0 =
a 30 5
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4 ; ; 40 &
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f [ ! i i i fg £
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Current (A}

0 500 1,000,500 2000 (2,500 300073500 4,000

Minimum CPO05 Average CP95 Maximum | Amount of Event
Non-NGR' | 2174.21 2174.21 2945.88 3717.54 3717.54 2
NGR 390.89 390.89 540.00 680.80 680.80 5
Total 390.89 390.89 1227.4 3717.54 3717.54 7
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Maximum Phase Current of Fault Develop start from 1LG
| I Max Phasze Current Cumulative Freguency |
] S —————————— A -1 000
e beoeoetegioc e oo a0 =
7 g
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= g
g £
- E
a]
2,000 2,500 3,000
Current (A}
Minimum CP05 Average CP95 Maximum | Amount of Event
Non-NGR 2295.98 2295.98 2553.36 2810.75 2810.75 2
NGR - - - - - -
Total 2295.98 2295.98 2553.36 2810.75 2810.75 2

d‘ = ' I o T A4y
719 5.10-70 msulsnlasuvesmnszummaoadnimaianndenisuaun 1LG
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Maximum Ground Current of Fault Develop start from 1LG

| [ Mae Ground Current —=— Cumulative Freguency |

Frequency (Times)
n

100

oh oM
o o
Curmulative Frequency (%)

0 g -~ -9
2,000 2,500 3,000
Current (A}
Minimum CP0S Average CP95 Maximum | Amount of Event
Non-NGR " | 2275.46 2275.46 2458.61 2641.75 2641.75 2
NGR - - - - - -
Total 2275.46 2275.46 2458.61 2641.75 2641.75 2
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Maximum Phase Current of Fault Develop start from 1LG
| I Max Phasze Current Cumulative Freguency |
S S -1 000
g------- Eeocecct e e e ame S o o a0 =
7 - g
£ o §
= L =
= g
L i ey N
R S el iR
1000 1,500 2000 0 2500 3000 3500 4,000
Current (A}
Minimum CPO05 Average CP95 Maximum | Amount of Event
Non-NGR 2512.35 2512.35 3294.18 3754.74 3754.74 3
NGR 1762.82 1762.82 1762.82 1762.82 1762.82
Total 1762.82 1762.82 2911.34 3754.74 3754.74 4

d‘ = ' I o T A4y
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Mazimum Ground Current of Fault Develop start from 1LG

| [ e Ground Current —s— Cumulative Frequency |
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g a0 F
-E- B an 3
E 7 70§
E 5 60
B s N E
£ 4 40 &
3 30 B
L > E
ol Y C
0. - 500 1,008 1,500 2,000 2,500 3,000 3500 4,000
Current (A}
Minimum CP05 Average CP95 Maximum | Amount of Event
Non-NGR'" | 2421.84 2421.84 3237.13 3653.62 3653.62 3
NGR 676.00 676.00 676.00 676.00 676.00 1
Total 676.00 676.00 2596.85 3653.62 3653.62 4
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Maximum Phase Current of Fault Develop start from ILG 3
\_E
2
. B Frequency (Times) —#— Cumulative Frequency (%) P
]

E 10 = + r # s R = 100 g

i g " b b 80 g‘
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- 6 0o e

ﬁ a 0 ¥

g 2 0w 8
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=
2000 3000 4000 Sa00 6000 7000 8000 E
Current (A)
Meter Code | Minimum | CP05 Average CP95 |Maximum| Amount of Event

BNL 1-19 | 2450.66 | 2450.66 | 2450.66 | 2450.66 | 2450.66 1
BNL 2-20 - f - = - -
RCN 1-41 - 3 ; - - -
RCN 2-24 | 233798 | 233798 | 2970.33 | 3605.00 | 3605.00 7
LCA 1-31 - i = - - -
LCA 2-32 | 2344.06 | 2344.06 | 4800.13 | 7256.19 | 7256.19 2
PLV 1-36 229598 | 229598 | 2553.36 | 2810.75 | 2810.75 2
PLV 2-37 251235 | 2512.35 | 3294.18 | 3754.74 | 3754.74 3
Total 229598 | 229598 | 3188.83 | 7256.19 | 7256.19 15
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Madmum Ground Current of Fault Develop start from 1LG

B rie quency (Times) Cumulative Frequency (%) &

5 2

= 10 T - 150 &

& 2

ot - 100 &

g 2

= - 50 B
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B0 t 1 i - 0 5

2000 2500 3000 3500 4000 W

Cwrrent (A)
Meter Code | Minimum | CP05 Average CP9S |Maximum| Amount of Event

BNL 1-19 2537.33 2537.33 2537.33 256N 2537.33 1
BNL 2-20 - i E & - -
RCN 1-41 - 7 - 3 - -
RCN 2-24 2464.13 2464.13 3103.32 3755.13 3755.13 7
LCA 1-31 - 7 = 5 - -
LCA 2-32 2174.21 2174.21 2945.88 3717.54 3717.54 2
PLV 1-36 2275.46 | 2275.46 | 2458.61 2641.75 2641.75 2
PLV 2-37 2421.84 | 2421.84 3237.13 3653.62 3653.62 3
Total 2174.21 2174.21 2985.39 3755.13 3755.13 15
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19U 3 mnszuaninarleadedlugig 2,000 - 2,500 A $1uu 4 gmsal (26.67%)
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Maximum Phase Cwrrent of Fault Develop start from 1L.G

I Frequency (Times) —%— Cumulative Frequency (%) §,
2 &
T + + w0 g
R 2B 8 B
= =
il [ 1] =
= 4 a; =
= 2 w B
£ —_ | 0 E
2 500 1000 1500 2000 2300 5

Current (A)

Meter Code | Minimum | CP05 Average CP95 |Maximum| Amount of Event
BNL 1-19 - = - = - -
BNL 2-20 1626.57 1626.57 1626.57 1626.57 1626.57
RCN 1-41 1245.41 124541 1307.98 1370.54 1370.54 2
RCN 2-24 - - - - - -
LCA 1-31 1544.60 1544.60 1544.60 1544.60 1544.60 1
LCA 2-32 1287.36 1287.36 1561.12 1967.17 1967.17 5
PLV 1-36 - - - - - -
PLV 2-37 1762.82 1762.82 1762.82 1762.82 1762.82 1

Total 124541 1245.41 1535.55 1967.17 1967.17 10
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‘2 Sl
lunsainszuuAnaT NGR

~ ~ 1 A [ 1A A 9
517 5.11-2n asiwamsulsilasuvesmnszuavanloadninsnanneNsuALIN 1ILG

d‘ 1 d' 1 e’d‘d [y [ d‘
710 51120 wumswlsidasuvesainszuaaread numsiauiaen

v v k4 9
SuAuIN 1LG lunsainTzuuAafl NGR ¥09914 8 1191035 911w 10 1gnsal nszuame

4 o 19 1 { A 1 o @ 1
Woadgegavesroadnimsianasisudunn 1ILG luudazmagmsailinsnszaedieg

TU%29 1,000 — 2,000 A TasliAUFIaad MIN CP05 ‘AVG CP95 uay MAX U 124541

1,245.41 1,535.55 1,967.17 uag 1.967.17 A amdiwy- aauuud ldunmnssuaaroadni

E4
v A

MINAUIADNSUAUIIN 1LG NIZNUAIAII

'
o v A

o tdui 1 snszuaanloadogluaae 1,000 - 1,500 A Sruan 5 vgniaal (50.00%)

o &duii2 Anszuaavoadoglumig 1,500 - 2,000 A $119u 5 1ign15al (50.00%)
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Mavimum Ground Current of Fault Develop start from 1L G
N Fie quency (Times) Cumulative Frequency () ;-:r-
2 =
< 10 150
5 £
e T 100 &
= 5 -
e -, -p
5 508
£ =2
=0 { 0§
0 500 1000 1s00
Current (A)
Meter Code | Minimum | CP05 Average CP95 |Maximum| Amount of Event
BNL 1-19 - = - S - -
BNL 2-20 793.43 793.43 793.43 793.43 793.43
RCN 1-41 545.55 545.55 675.15 804.74 804.74 2
RCN 2-24 - F R S - -
LCA 1-31 658.17 658.17 658.17 658.17 658.17 1
LCA 2-32 390.89 390.89 540.00 680.80 680.80 5
PLV 1-36 - 7 i 3 - -
PLV 2-37 676.00 676.00 676.00 676.00 676.00 1
Total 390.89 390.89 617.79 804.74 804.74 10

A = U 4 S @ T A A Y
719 51129 agdwamsulsulasuvesmnssuansnaeadnimsiannaenisuaun

Y
a o

1LG JunsaiNszuianaaa NGR

d‘ 1 dl 1 4 o dd’
51051129 wunmsuwlsulasuvesainszuansaeas lunsanszuy

U

k4 [ v
Andy NGR voungmssitaoanunugili 5.11-2n #ldan 8 dmes $1uau 10 tmqnisal
nszuansnaveadgigavesoadnimsiandeiizudunn 1LG luudazimamssitiaig
N9 1,000 A TaelAuBaa®a MIN CPO5S  AVG  CP95 iag MAX 1ilu 390.89 390.89

617.79 804.74 LAy 80474 A eud1ay druuua ldunanszuansnasadnumIwaun

E4
=

AONITUAUIN 1LG NTLNTHITTA

[

e Hdui 1 mnszuaninavleadoglugag 500 - 1,000 A $11aU 8 tMaMTEL (80.00%)

[

o 1 1 4 S 1 o
o Ui 2 mnszuansnaneadodlugIz 0500 A $11IU 2 1MAMITEI (20.00%)
A = ~ 1 S A A @ oA A 9
WerlSeumeuainseuaanoaanimsiauiaensuauan 1LG
J ' aa 4 v A
(571 25 AN - 100%) F¥HINNTUNTVU Non-NGR (15 mManisal . 60.00%) NUNTUN

k4 1
STUDAART NGR (10 thgn1581 : 40.00%) WU $1UIUMAN158iv09n T8 NT2UU Non-NGR
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Ao ' A A & e & s ¥
U8 unnnI NI fiNTzUUAAAT NGR 5 1amIal (20.00%) Fanszudmlareadn ldain
ddy 1 % 1 d‘ a dgl dd‘ = | 1 =S 1
2 nyafiuananny Tasminszuaannatulunssifssuy Non-NGR  Ha1ganiiuas iz
[ Y 1 [ 1 4 o’d‘ Y 1 1 [ dd‘
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a1 d' a dg’ 1 S [ Y 1 dd‘
Non-NGR A nszuailiadngandi 1,000 A 1aziayanisnszatedinienn ualunsdin
a 3 1 4 Sq YA 1 ¢; 1 Y d'
FZUVAAAY NGR dunsanuauaInszuansnaead Iniia1d1na1 1,000 A 18 1ilesan
' Y v Y
5202NA1NTTVUAAAT NGR 110n1152021021M352UD Non-NGR 11 astiuansadsl 1
[l 1 a o SN @ A 9 4 9
M3ld NGR asaamananauinsvesdeadninaunmssuaunneaduuy 1ILG 14
H 1 3 Oy =) Aan r. & ° I~
Uszunm 20% (Mndoyaniiod) seauseadamaiiansoiillldlsznoududoyalums
o o a @ 1 ] A A oA A )
Ysuassmdlunaazszuulimmne auioaamanaiannnsvesloaanlaungTuAUIIN
ILG
d \] g v Al
535 nyzuavaroadniumsnannnenisuALN 2LG
o a 4 a Aan
wanmsnage Tsunsuvesanil ihdwou 8 fimes lAdoyaFeanaves
1 S A [V oA A Y S A a A 9 dy
mnszualaoadninisHanNae T uANIIN 2LG uazlarnainagUuuusudui
PINATUITOMIAU 0.04 ms T 4 UiA03 191099100IA035 BNL 1-19 BNL2-20 RCN 2-24
(= EL I A A o VoA A 9 o
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o d a J
1) AANIIVUMHANTIUYIINIADT RCN 1-41

Maximum Phase Current of Fault Develop  start from 2LG

| I Max Phasze Current Cumulative Freguency |
10 -100

9 -a0 &
e E0 3
ET 70§
E & 60 F
3 s 50 =
E 4 B
g3 30 B
ol i -20 E

0 o

2,000 2,500 3,000
Current (A}

Minimum CP05 Average CP95 Maximum | Amount of Event
Non-NGR - 2 - - - -
NGR 2651.48 2651.48 2651.48 2651.48 2651.48 1
Total 2651.48 2651.48 2651.48 2651.48 2651.48 1

~ ~ 1 S [ VoA A 9
719 5.12-1n msulsulasuvesnnszuamlareadninmsiannaensuaun 2LG

YDININDS RCN 1-41

Maximum Ground Current of Fault Develop start from 2LG
| [ Max Ground Current — 85— Cumulative Frequency |
Lo e P ———— . 00
gl T s e E
AT R / ----------------------------------------- an 3
E 7 e - - - 7 §
Syt A 60
Bs / --------------------------------------------- s0 E
T - TR 40 &
GH - - - e o e R 30§
Ez ----------------------------------------------------- 20 B
oV — 3 9
0 500 1,000
Current (&)
Minimum CP0S Average CP95 Maximum {Amount of Event
Non-NGR e - - - - -
NGR 285.90 285.90 285.90 285.90 285.90 1
Total 285.90 285.90 285.90 285.90 285.90 1
51l 5.12-19 manlsulasuvesanszuansnaveadiiimaianndeMFuAUNN 2LG

YpAINDF RCN 1-41
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Mazximum Phase Current of Fault Develop start from 2LG
| I tizx Phase Current Cutnulative Freguency |
1) peeesesEeaaaol : 100
o b e e S e EU
o (B} RS R e B o eSS S SR S B SRS | B0 g
e e o g
B Bg--mmmmfem e D LR LR PR LE0
[ e e e S e | &n E
§ gl A A R Lan &
31/ - SRR 0 B
E 2}- 4 RS g w
IS e — i C
o : 0
3,000 3,500 4,000
Current (4}
Minimum CP05 Average CP95 Maximum | Amount of Event
Non-NGR - - - - - -
NGR 3118.76 3118.76 3118.76 3118.76 3118.76 1
Total 3118.76 3118.76 3118.76 3118.76 3118.76 1

~ ~ 1 S [ T oA A 9
g‘]J‘Vl 5.12-2n msulsulasuvesmnszuamaneanninsiano NS NAUIN 2LG

YOININDS LCA 1-31

Maximum Ground Current of Fault Develop start from 2LG
| [ Ma Sround Current —— Cumulative Frequency |
10 ey P et —1IIIIZI'_‘
Gf--mmmmmmem i T Fan =
= 8 ----------'/--------------% ————————————————————————— a0 E
E o S— e ——————_ | - - - 70 B
R e R s LR 60
s | / ------------------------- 50 E
§ I . . ban B
B LT n B
E Y & 0
] PRy ]—|— ————————————————————————————————— Ho 3
0 - t o ©
0 500 1,000
Current (A}
Minimum CPO05 Average CP95 Maximum | Amount of Event
Non-NGR - - - - - -
NGR 345.35 345.35 345.35 345.35 345.35 1
Total 345.35 345.35 345.35 345.35 345.35 1

A = ' 7 A A o 1 AA g
51]1/] 5.12-2%9 fﬂiuﬂil‘ﬂﬁﬂuﬂlﬁ]ﬁﬂ'lﬂﬁgll’ﬁﬂiTJ@W\lE]ﬁ@I‘I/UJﬂﬁW@lqu’leLiiJﬁuinﬂ 2LG

U

YoIlnos LCA 1-31
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Maximum Phase Current of Fault Develop start from 2LG

| N M Phase Current Cumulative Frequency |
(08 reeeeEEEeaatE F100
] a0 =
& 8 a0
g 7 ol E
E B 60 %
o5 L
§ 4 a0 ¥
g3 30
o2 20 B
L — 10 3
0 t o
4,000 4500 5,000
Current (A}
Minimum CP0S Average CP95 | Maximum | Amount of Event
Non-NGR | 4291.43 4291.43 4291.43 4291.43 4291.43 1
NGR - - - - - -
Total 4291.43 4291.43 4291.43 4291.43 4291.43 1

~ ~ 1 A @ A A FY
719 5.12-3n msulsnlaguvesmnszuamlanoadnimsiannaenisuAun 2LG

YDA PLV 1-36

Maximum Ground Current of Fault Develop start from 2LG

| [ Mlane Ground Current —#— Cumulative Fregquency |

10 B T 00
g----m - e fom e a0 F
o / ----------------------------------------- lan 3
E R Fr—— R R B B A AR R 4 - = - - 70§
T e BEe 60
B5t----- / -------------------------------------------- 50 E
T e an g
o R R g
E S 0
1 10 3
0 : o
3,000 3,500 4,000
Current (A}
Minimum CP0S Average CP95 | Maximum | Amount of Event
Non-NGR' | 326542 3265.42 3265.42 3265.42 3265.42 1
NGR - - - - - -
Total 3265.42 3265.42 3265.42 3265.42 3265.42 1

U

YNNI PLV 1-36

A A U 4 S [ 1A A 9
517 5.12-3% MsulsilasuvseninszuansnansaaNIMINAIUINBNIT AL 2LG
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Maximum Phase Current of Fault Develop start from 2LG
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|-Max Phasze Current Cumulative Frequency |
F100
a0 =
= a0
= YD =
> N
5 40 @
g 30§
o« 20 E
H10 5
all
5,000
Current (A}
Minimum CP0S Average CP95 | Maximum | Amount of Event
Non-NGR | 4912.27 4912.27 4912.27 4912.27 4912.27 1
NGR - - - - - -
Total 4912.27 4912.27 4912.27 4912.27 4912.27 1

~ ~ 1 A @ A A FY
719 5.12-4n msutlsnlaguvesmnszuamlanoadnimsiannaeniTuAuIN 2LG

YDA PLV 2-37

Mazximum Ground Current of Fault Develop start from 2LG

| [ e Ground Current —=— Cumulative Frequency |

Frequency {Times)
o

-100

oM
o o
Cumulative Frequency (%)

0 ] =7 o
2,000 2500 3,000
Current (A}
Minimum CPO05 Average CP95 Maximum | Amount of Event
Non-NGR | 2889.95 2889.95 2889.95 2889.95 2889.95 1
NGR - - - - - -
Total 2889.95 2889.95 2889.95 2889.95 2889.95 1

U

UDININDT PLV 2-37

A = ' 7 A A o 1 AA g
51]1/] 5.12-4%9 fﬂiuﬂil‘ﬂﬁﬂuﬂlﬁ]ﬁﬂ'lﬂﬁgll’ﬁﬂiTJ@W\lE]ﬁ@I‘I/UJﬂﬁW@lqu’leLiiJﬁuinﬂ 2LG

nmanaaeu Tlsunsueauisaagdranmsudsldouvesninszuma

I A @ oA A 9 ~ Qa: ~ o a 4
V\I@ﬁ@]ﬂnﬂ1iwwu1ﬁ6ﬂlihﬁuiﬂﬂ 2LG eumﬁmu"lwﬂma 4 991U ITUIU 8 UINDT
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a d 1 oA [ 1 { A
TagTisunsuagnasanamzmgmsainnszuadmlaoadniimsimuisensuduan 2LG
s d' a a' 9 dy 1 A 1w ] 1
HazlirIeaMAagUuUVSVANUNINAIUTBINIAD 0.04 ms  utMsagUHamInTsuae
J ' J J S A A A A A a o
Woaduazanszuansanoaailu 2 n3al Ao NIUNTZVY Non-NGR HaznIdiNszuuAAAg
a qul ~ 9 A A
NGR  awanummmsanae NGR sz 13lumsed 2.9 Tasaginamsulsulasuves
1 4 [ { {
mnszuaaoaduaanazln 5.13-1n wag 5.13-19 wazagilwanmisulsnlasuves

1 J Jd v A o w
ﬂWﬂi&!ﬁﬂ'ﬂ'JﬂV‘lﬂaﬁﬂ\?gﬂﬂ 5.13-2n g 5.13-29 guaiay

Maximum Phase Current of Fault Develop start from ILG

— Frequency (Times) —— Cummlafive Frequency (%)

&

4 ’/ 80
3 31

60

f - —

L

100

40

f/"’-)
1 20

- ] T !

Frequency (Times)

Cummulative Frequency (%)

3500 4000 4500 5000 5500

Current (A)

Meter Code | Minimum CPO5 Average CP95 Maximum | Amount of Event
BNL 1-19 - 3 - - - -
BNL 2-20 3 = = = - -
RCN 1-41 5 = = = - -
RCN 2-24 - = = i - -
LCA 1-31 - - - - - -
LCA 2-32 - - - - - -
PLV 1-36 | 429143 4291.43 429143 4291.43 4291.43 1
PLV 2-37 | 4912.27 4912.27 4912.27 4912.27 4912.27

Total 4291.43 4291.43 4601.85 4912.27 4912.27 2

51l 5.1310 aguwansulsulasuvesamnisualanpadhiimsiauise

u

a4 g ad
N5uAUN 2LG TunsfiNse Uy Non-NGR

A J a 1 IS @ oA
‘gj.‘lhfl 5.13-1n wunmsudsiasuvesmnszuaadoananinmsiauinon
a A 3 a J o L4
gms?fumﬂ 2LG Gluﬂimﬁi%ﬂ‘ﬂ Non-NGR UD3INN 8 WIADT mﬁmmmu 2 HANITal nIsUd
’A A @ 1

J { A 1 1 %
aoadgegavesoaaniimsiannasMIuduan 2LG Tf1gand1 4,000 A LAZNIZIA7

TU%249 4.000-5,000 A FaTauilu 4.291.43 tay 491227 A Aadluaundemiiy 4,601.85 A
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Maximum Ground Current of Fault Develop start from 2LG

B Ficquency (Times) Cumwlative Frequency (%) 'E"

2 ST - 100 £
E 4 0 E
- 3 6 &
E 2 40 é
£ 1 n 2
SNl I , £
L=

2500 3000 3500 4000
Current (A)

Meter Code | Minimum CPO05 Average CP95 Maximum | Amount of Event
BNL 1-19 - - - - - -
BNL 2-20 - - - - - -
RCN 1-41 - - - - - -
RCN 2-24 - - - - - -
LCA 1-31 - - - - - -
LCA 2-32 - - - - - -
PLV 1-36 3265.42 3265.42 3265.42 3265.42 3265.42 1
PLV 2-37 2889.95 2889.95 2889.95 2889.95 2889.95 1

Total 2889.95 2889.95 3077.69 3265.42 3265.42 2

d' c{ 1 o a’d'd [} 1
7191 5.13-19 apdwamsutlsnlasuvesmnszuansnareadnumswandae

44 9 ad
N5UAUIIN 2LG TUPIAUNTZ UL Non-NGR

a; 1 d' v 4 L dd‘
519 5.13-19 wumsulsnlasuvesninszuansnaneas lunsaNTLUY

u

d A v o ~ ~ 9 a d A A o 4
Non-NGR ﬂl@ﬂlﬁﬂﬂﬁmlﬂﬂ’lﬂuﬂﬂgﬂﬂ 5.13-1n ‘Vlulﬂ%']ﬂ EUNDT WIWYITUIU 2 1WaNITU

4 s S o P o AA oy ' I
ﬂizllﬁﬂinﬂW@ﬁ@]tjﬂﬁ;ﬂm@ﬂ‘W@ﬂﬁ‘ﬂnﬂﬁW@JuW]’E]T]LiiJG]uinﬂ 2LG Glugmazmqmimumqq

1112,500 A 1aZNInIZea211%292,500 3,500 A~ Fadianilu 2,889.95 uag 326542 A

Aatluaundemifi 3,077.69 A
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Maxdmum Phase Current of Fault Develop start from 1L G

I Frequency (Times) —#— Cunmlative Frequency (%)

5 * + 100 g
j:g 4 / 80 g
S 3 60
g 2 ‘/'/ 40 E:':
? 1 20 5
2000 2500 3000 3500 4000
Current (A)

Meter Code | Minimum CP05 Average CP95 Maximum | Amount of Event
BNL 1-19 - P 3 - - -
BNL 2-20 - F - - - -
RCN 1-41 2651.48 2651.48 2651.48 2651.48 2651.48 1
RCN 2-24 - F = 5 - -
LCA 1-31 3118.76 3118.76 3118.76 3118.76 3118.76 1
LCA 2-32 - i & 3 - -
PLV 1-36 - 1 7 S - -
PLV 2-37 - - = 3 - -

Total 2651.48 2651.48 2885.12 3118.76 3118.76 2

5141 5.13-2n agumwamamlsnlasuvesminszuanlaeadiiimaiauise

44 g ad a 2
NSUAUNN 2LG TUNTUNTZULAAAT NGR

td' 1 t:' 1 c’tﬂ'd Iy [ td‘
717 5.13-2n wunmsudsulasuvesanssuamareadninmsiauiaen
A 9 ~A a oaj oa/’ a d A A o 4
FUAUDIN 2LG TUNIANTLVUAAAINGR Y0919 8 {3 WNeasI1UIU 2 11Han1sal nssud
4 &AL~ 1] A A 9 AT o 1 o
aeadgegavpavleaaninm e NiTuALIN 2LG UAIEIND1 3,500 A HAZNTLIEA
=

119749 2,500 — 3,500 A Fauanudu 2.651.48 uay 3.118.76 A aadluaupdemifiy

2,885(12 A
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Maximum Ground Current of Fault Develop start from 2L.G

I Frequency (Times) ¥— Cumulative Frequency (%) §
: — B
- b — 100 B
é 4 g0 %
= 4 60 &
g, =

s 2 40
: E- :
z 1 20 'E
k= 1 1 5
0 T T [} ]

0 500 1000 1500
Current (A)

Meter Code | Minimum CP05 Average CP95 Maximum | Amount of Event
BNL 1-19 - ¢ 3 S - -
BNL 2-20 - i - - - -
RCN 1-41 285.90 285.90 285.90 285.90 285.90 1
RCN 2-24 - 7 5 - - -
LCA 1-31 345.35 345.35 345.35 345.35 345.35 1
LCA 2-32 - 7 2 - - -
PLV 1-36 - 3 2 5 - -
PLV 2-37 - - 2 - - -

Total 285.90 285.90 315.63 345.35 345.35 2

L:' d‘ 1 J o'Lﬂ'd o ]
319 51329 agdwamsualsalasuvesminszuansareadniimsiannee
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a4 g ad
NSUAUNN 2LG TUNTUNTZUVAAAT NGR

= 1 d' 1 4 o dd'
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a u’/’ d 2 YY) ~ A 9 a d A A o 4
AARNI NGR ﬂlﬂﬂlﬁﬂﬂWimLﬂﬂ')ﬂuﬂUgﬂﬂ 5.13-29 Vlllﬂflnﬂ 8 WIMDT WIWIINTUIU 2 IHENITI
s s A ™ V. AA Yy ' PN
ﬂiZLLﬁﬂiT’Jﬂ‘V‘I@ﬁ@’Iq\ifzﬂsll’ﬂ\i%l@ﬁ@ﬂhﬂ]iWﬁluT@@ﬂﬁNﬁuﬁnﬂ 2LG Glmmazmqmimumm
1 @ 1 A A1 a &
N1 1,000 A Llﬁ$ﬂ1§ﬂi$ﬂ18ﬁﬁﬂlu%3\1 0-500A Fauanilu 285.90 A 1lag 34535 A Antlu

ANNAVNING 315.63 A
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. 1 1 (d' Y ddy 1 [ 1 d‘
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TaensaiNTL Uy Non-NGR UMNILUANINAVUGINIT 1,000 A UAIUNTUNTLUUAAAY NGR
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A o (Y A o 9 = [] Y1 Aa an [ dy

I nnuniurazlswaudesnn 39 luamnsaldausiadamartinagy

2 4

sudunineaduu 20G 14
o J o IS

fiog) mniiswaumgmsaiumiiesneszamisorh luldlsenouiludoyalu

1 4 a [ oAl a
lunaazszuumoaamsinanauimsvesload nlaurgisuduIN 2LG 19

Minimum | CP0S |Average| CP95 | Maximum | Amount [Remarks
of Event
5.3.1 [Non-NGR| 104935 [1928.99|4188.11 |7297.34| 9930.61 53 I
(Ground) NGR 152.51 | 240.76 | 665.58 | 901.02"| 947.52 94 I
5.3.2 (Fault-2L)| 4420.97 [4420.97|4784.49 |5284.97| 5284.97 3 I,
5.3.3 (Fault-3L)| 4971.81 |4971.81|5570.56 |7298.75| 7298.75 6 I,
5.3.4 |[Non-NGR| 229598 [2295.98|3188.83 |7256.19| 7256.19 15 I,
(Fault 2174.21 |2174.21|2985.39 |3755.13| 3755.13 15 I
Develop| NGR 1245.41 |1245.41| 1535.55 {1967.17| 1967.17 10 I,
-1LG) 390.89 |390.89 | 617.79 | 804.74 | 804.74 10 I
5.3.5 |[Non-NGR| 4291.43 |4291.43|4601.85 (4912.27| 4912.27 2 I,
(Fault 2889.95 [2889.95|3077.69 |3265.42| 3265.42 2 I
Develop| NGR 2651.48 12651.48|2885.12 |3118.76| 3118.76 2 I,
-2LG) 285.90 | 285.90 | 315.63 | 345.35 | 345.35 2 I
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In* Code| |Dip*|Code|Fault* pu. | pu. | pu.
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Lﬂumﬂmiﬂi“Faults& Downstream” 111 Single stage dips Gl,um@miaiﬁﬁuﬁ 12 w93
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# |No| Start Time [Start|Cause|Stream| Dip | |Dur|Fault| Dur [Interval*{ Va-|Vb-|Ve-| Ia-A | Ib-A | Ic-A | Ig-A
In* Code| [Dip|Code|Fault* pu. | pu. | pu.
*

26(12|Sun,16/11/2003,| 11 | Fault |Down |XXC 3 |xxcg| 3 0 |- 0.5 [589.22|281.48 |3701.84{3951.65
17:02:24

27|12 Sun,16/11/2003, | 14 | Fault [Down|XBC| |23 [xbcg| 23 36 |- 0.42(0.41[448.93 (3111.72|2147.79(1461.73
17:02:24

28|12 Sun,16/11/2003,| 73 | Non- | NA. |XXC 6 |xxcx| 6 0 || 0.85/951.26 | 845.36 [1380.72| 10.41
17:02:24 Fault
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I L4 do o 1
Lﬂumﬂmsm “Faults & Downstream” U1 Single stage dips Glmw;msmmﬂuﬁ 33 U
a 4 A a 4 a o
1905 LCA1-31 Taei3uina Dips (101981 Mon, 31/05/2004, 09:46:50 WHANTIULTIAUTING

4 1 A o <3 < a . o
asziouuInnI Avzone fdadeulvll fe 4% v Tdsunsusiwiluina Dips fiavua S
] v d a a . =~ ] d! = d‘
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It una Dips 31U 1 e nla A (Residual Voltage = 0.89 pu., Duration = 0.84 sec)
= o Y A
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# |No.| Start Time |Start|Cause|Stream| Dip Dur |Fault| Dur |Interval*| Va-|Vb-| Vc-| Ia-A | Ib-A | Ic-A | Ig-A
In* Code| [Dip*|Code|Fault* pu. | pu. | pu.
60 | 30 (Mon,31/05/2004,| 11 | Fault | Down [AXX 14 [xxxg| 68 9 10.87|---—-|---- 699.19|649.41 691.83(156.70
09:46:50 axxg 690.14|629.04 |642.05[158.39
61 |30 (Mon,31/05/2004,| 34 | Fault |Down |AXX 7 |axxg| 7 1 0.9 |-----|---- 676.56|590.58 [586.05[162.35
09:46:50
62 | 30 (Mon,31/05/2004,| 42 | Fault |Down |AXX 18 axxg| 18 18 |0.89 (|- 674.86|584.92(576.43(162.35
09:46:50
63 | 30 |Mon,31/05/2004,| 78 | Fault [ Down|AXX 3 |axxg| 3 7 0.89|-----|--—-- 668.64(562.29(550.41(166.31
09:46:50
64 | 30 |Mon,31/05/2004,| 88 | Fault [ Down|AXX 7 |axxg| 7 26 |0.89|---—-|----- 664.68 560.59|549.85(160.09
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wammmqmmﬁgﬂﬁ 234 WonnsnagenTUsunsunaasianseii n-34
Lﬂumqmiiﬁ “Faults & Downstream™ 1111) Single stage dips 1ulﬁﬂﬂ1iﬁﬁ1ﬁﬂﬁ 1 vedilmes
LCA2-32 TawiSuiia Dips {01181 Tue,21/10/2003, 14:43:04 Fafitanun 1929 TaoiAa Dips
U 2 e ’ﬁW\IﬁA (Residual Voltage =0.56 pu., Duration = 0.30 sec) LAY e C
(Residual Voltage = 0.64 pu., Duration = 0.30 sec) AN AN 2L fila A way wlac

Y9952UUN Non - NGR

A3 N-34 HaMsTwUndeyatnagli 234

# [No| Start Time |[Start Cause|Stream| Dip Dur |Fault| Dur [Interval*| Va-|Vb-|Vc-| Ia-A | Ib-A | Ic-A |Ig-A

. In* Code| |Dip*|Code|Fault* pu. | pu. | pu.
1|1 [Tue,21/10/2003,| 11 | Fault |Down |XXC 1 fxxex| 1 0 -] 0.87(2709.07| 875.11 |2993.61|41.86
14:43:04
2| 1 [Tue,21/10/2003,| 12 | Fault |Down |AXC| | 29 [axcx| 29 0 ]0.56|--—-- 0.64(3782.74|1437.41|4424.23| 68.45
14:43:04
3|1 [Tue,21/10/2003,| 41 | Fault |Down|AXX 1 |axxx| 1 0 ]0.56]-----|----- 1405.73|1178.89(1935.78|62.79

14:43:04
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I 4 Jdo o {
Lﬂumﬂmsm “Faults & Downstream” U1 Single stage dips Glmw;msmmﬂuﬁ 56 Y4

11995 RCN1-41 TAgi3uina Dips (1013871 Mon,08/11/2004,10:36:21 Gaiinanua 1 ¥4 lag

1NA Dips 914U 2 e N a A (Residual Voltage = 0.47 pu., Duration = 0.39 sec) tazing B

(Residual Voltage = 0.38 pu., Duration = 0.40 sec) #40aung1n 2L ftwlar A vagie B w09

52UUNY NGR

~ o 9 A
A1IWN N-35 WaﬂWi%T!LUﬂﬂlﬂHﬁﬂlﬂﬂzﬂﬂ 2.35

# |No Start Time  [Start) Cause [Stream| Dip Dur |Fault| Dur |Interval*| Va- | Vb-| Vc-| Ia-A | Ib-A | Ic-A | Ig-A
In* Code| [Dip*|Code[Fault* pu. | pu. | pu.
125| 56 {Mon,08/11/2004,| 11 | Fault |Down|[ABX 39 |abxx| 39 0 0.47{0.38|----- 4976.67|4549.47|738.56 | 43.9
10:36:21
126| 56 {Mon,08/11/2004,| 50 | Fault |[Down [XBX 1 [xbxx| 1 Dy, === 0.38|----- 2699 |2385.38|596.46|22.17
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waﬁummﬁgmimgﬂ‘n 2.36 Ilﬂ%Wﬂﬂ']'i“Wﬂﬁ’fJ‘UIﬂillﬂiﬂllﬁﬂﬁﬂ\Wﬂi’l\‘]“ﬂ N-36

I 4 { A 1 4 do @ {
(Humen150l “Faults & Downstream” 1111 Single stage dips fitnaaviilolumgmsaidaun

1 vouiimes LCA1-31 laeiSuiia Dips oia1  Wed, 15/10/2003, 04:38:28 LAz Wed,

15/10/2003, 04:38:54 ANAIAY FIUNINUA 3 F9  1ANI3 429 Haunaa1n 3L V0952V

Non - NGR Q4%

> dan1  1ha Dips 914U 3 e Mvler A (Residual Voltage = 0.01 pu., Duration =

0.20 -sec) e B (Residual Voltage = 0.01 pu.,-Duration = 0.19 sec) wazing C

(Residual Voltage =0.01 pu., Duration = 0.18 sec)

Y a @ 4 @
» 41302 40 Dips. 411 Multistage - Dips- 2103415 vaadead 2 5281 910 3L

dh 1L Mlina Dips “l/‘%’ﬂ 3le 171'!,1/\]?{ A (Residual Voltage =0.01 pu., Duration =
0.44 sec) Wd B (Residual Voltage = 0.01 pu., Duration = 0.30 sec) sazla C
(Residual Voltage =0.01 pu., Duration = 0.31 sec) Lﬁ@ﬂ@aﬁuwdaugﬂuaﬂﬂﬂ%ﬂ
A Dips 81U 1 e ‘ﬁl‘v\lﬁ A (Residual Voltage = 0.01 pu., Duration = 0.13 sec)

AUAAY
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> 4an3  1ha Dips 91434 3 wa e A (Residual Voltage = 0.01 pu., Duration =

0.14 sec) 1Wd B (Residual Voltage =0.01 pu., Duration
(Residual Voltage = 0.01 pu., Duration = 0.14 sec)

A o 9 A
139N N-36 Waﬂ'ﬁ%nluﬂﬂ]’ﬂyﬁﬂlﬂ\ﬁ'ﬂﬂ 2.36

0.15 sec) wazid C

#No| Start Time [Start| Cause [Stream| Dip Dur |Fault| Dur [Interval*| Va-|Vb-|Vec-| Ia-A | Ib-A | Ic-A | Ig-A
. In* Code| [Dip*|Code|Fault* pu. | pu. | pu.
1|1 |Wed,15/10/2003,| 11 | Fault |Down|ABX 2 |abxx| 2 0 ]0.59|0.49|----- 5098.52{4471.18| 438.97 | 440.67
04:38:28
2| 1|Wed,15/10/2003,| 13 | Inter- |Down|ABC 17 [abex| 17 0 ]0.01/0.01/0.01(5241.08/4416.31|516.47 | 592.27
04:38:28 ruption
3|1 (Wed,15/10/2003,| 30 | Fault |Down|AXC Iabod d gt 80 [0.01|----- 0.01]331.49(312.26|313.39| 49.22
04:38:28
4|1 |Wed,15/10/2003,{ 111 | Inter- |Down | ABC 30 |abxx| 1 0 ]0.01|0.01]0.01[4974.64/4841.70| 225.14 | 18.67
04:38:28 ruption| abex | 2 5955.54{5694.19| 400.51 | 302.08
abxg| 26 7141.21/4992.17| 336.58 |4707.63
axxg| |1 4319.01|274.92 [ 315.09 |4188.90
511 [Wed,15/10/2003,| 141 | Inter- |Down |[AXC 1 faxxg| 1 0 0.01]|----- 0.01]4565.08(244.94 | 285.11 (4474.57
04:38:28 ruption
6|1 |{Wed,15/10/2003,| 142 | Inter- | Down | AXX 13 |axxg| 13 106 {0.01|-----|----- 4915.24(1276.19| 270.96 [4898.83
04:38:28 ruption|
711 |Wed,15/10/2003,(261| Fault |Down|XBX 1 |xxxx| 1 U Tk 0.9 |----- 2158.66[2070.97| 132.94 1099.13
04:38:54
8| 1 [Wed,15/10/2003,(262| Inter- | Down|ABC 14 |abex | 13 0 ]0.01]0.01/0.01(5500.16[4804.93| 281.71 | 813.46
04:38:54 ruption axex | | 281.15|234.19|235.32| 65.05
SagfSwall af Meter: LCAT-T1
RS vond e sag/owell Bvent NoT abad 15710/ 200204:38 54
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d d' Y [ A
waﬁummq}mimgﬂ‘n 2.37 “lQQWﬂﬂ']'iVIﬂﬁ’fJ‘UTﬂillﬂiullﬁﬂﬁﬂ\‘]?‘ﬂi’l\ﬁq n-37

I J Jdo w {
Lﬂumq}mim “Faults & Downstream” 111 Single stage dips Gl,umsﬂmimamuﬁ 28 Uy

w5 BNLI-19 Taei3uiia Dips 191381 Mon, 29/03/2004, 04:07:53 Hainaviua 1 1539 lag

1A Dips 914U 3 e e A (Residual Voltage = 0.28 pu., Duration =

0.65 sec) wla B

(Residual Voltage = 0.27 pu., Duration = 0.65 sec) UaztWa C (Residual Voltage =0.27 pu.,

Duration = 0.65 sec) FINeUNAIN 3L Y0952 VUNL NGR

A ° Y A
AT NN N-37 Wﬁﬂ'lii]']!,l,uﬂ"llﬂuvﬂellﬂ\igﬂﬂ 2.37

# [No.| Start Time [Start{Cause [Stream| Dip Dur [Fault| Dur |Interval*| Va- [Vb-|Vc-| la-A | Ib-A | Ic-A | Ig-A
In* Code| . |Dip*|Code|Fault* pu. | pu: | pu:

28|28 [Mon,29/03/2004,| 11 | Fault |Down|ABX 1 |abxx| 1 0 0.8 |0.84|----- 2557.8 2808.51)752.59| 13.12
04:07:53

29|28 |Mon,29/03/2004,| 12 | Fault |Down|ABC 64 |abcg| 64 0 ]0.28]0.27|0.27|5439.18| 4759 |5498.0(247.09
04:07:53 1

30| 28 [Mon,29/03/2004,| 76 | Fault |Down | XXC 1 |xxcg| 1 [ e 0.27(251.16 (1085.66/857.58 | 171.52
04:07:53




170

Sag/Swall of Meter: BHLI-19
RMS rand for sag) swall Event b 28 &1 ban 2903/ 2004 14:07 53

Wnkage Prasa A, Fhass [, snd Phass C
== )

p_,_f__._....__...__

Viokage )
8

-

2000
Tima {eech

- -

Camrrd PFhasn A, Prasn B, aod Prasn o

50
5000 -
453 1%

00 -
T
3000
2500
2000
150
1,000

Curent |4

L 20m
Tietw [

31U 1.1-37 navlusANIASNIZUANAIIUNIZUIUNS Voltage Level Adjustment

Snn/Swall of Mater: BHL1-13

UnHage Phaan & Waltagn Phass ©
Ve " vt 0% |
10 - 1o |- -
o T it
=0 : A o
_m : A
£ + B ]
$ sl —" - A I
; ansf- ! a
ol 1]
# . a -
uil - ] m 1]
] 7 3 L - ] T ¥ 1 z
Tirvvs (] Thm (gesh { Tima {soch
el s & o Phasn B Cumrnnl Phase &2
|_—-. —n — Cordip — Candin |—|\. —n — arditp — Conain ] | e J—— — fondmp — Condig |
EE ] S50 £.80
5004 7% 4 Wy - oy .y P e e = b smood-leb
& 500 r—— - v . - & £00 r'—l 4x00 LR __1I
apn -8 ‘l . . B doon] P Eh | oo i
11.‘5& _Tz.am ES_S-‘M:
& Am ¥ e S
gz.m g:.ib] h g!‘.m
2 - 0 i i imapnsans ETi
1 0 vaood | R s sasd b
1,000 - 10 | - ST LI ) R R
0 ol £ o A
1 ) 1 ] 1 [
Tirrs fene) T fame) Tirm fenep

2 . \ ,
519 n.2-37 nslusanuaznszuaveannazila iy Horizontal

a



171

Snan/Swall of Moter BHLT-18

FHES vend fee ang) ewell Evesnt Mo 78 &t Man J9005 2004 0407 23
Wolayn Frusn A Campmnl Plasn
[=a__—nm Conde — Condtn |
w4 5
E o | [ gum | |-
E I"'"-': | T | |
g = | el 1 |
: i 1,00 - |
n J g ]
aom 10 2 m ; 10001 2000
Tirres fwec) Time {weck
Wiltage Fhase B Camiard Plrase B
—wn el (TR —® —r Conae — Conains |
W e s00 "
a0 1 i ———
= md 1 g | |
"9 | pam |
0
0 E-’-“‘ |
pic | 100 -8
% ] RN < - = L :
il ] 10080 pd s i il i i 2 0a0
Timse (8] Time {see)
Wokage Prase C Canvent Phase C
. el ) [* f Conlp  Corallg |
1m — — g — 5000 .
- 2 e F 22z A — L0
[ 5
0 3
Fa g
; @ 2w
0 100
@
QuD0n 1.000 edi L) f:m: 1000 2000
Thine (8a6) Tima {sech
d‘ % 1 Gl .
719 n.3-37 aamlussaunaznszuave g azvalunug Vertical
Sag/Swall of Moter: BHL1-19
F!M:-:v;m!lag@jmll I'VP\?HQ 8 m hden AR 2004 0407 L3
Wa
Wh
Vo
Im
Ik
e
Iri

oo

M W SO W N WK N0 T T D 15 e T X

517 1.4-37 7N Shade VOIUTIAULAZNTZUE

U
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nsuseay ns1lnseua 1 Shade 159AU HAZHNNW Shade NIUE

ﬂlﬁ)&!ﬁ@ﬂﬁﬂﬁﬂﬂiju “Faults & Downstream” ({11 Multistage dips

1nted 2.5 Higddediununnsallungy “Faults & Downstream” LU

Multistage dips A9 319 2.41 —2.44 lawanisnadon Tisunsuasil
i d' 4 [ A

wavouramsaiglil 241 ldvinmsnaaeuTdsunsundaininsan v-41

Wuvignsal “Faults & Downstream” lutignsaid1aui 29 vesiimes BNL 2-20 TaoiSuiia
¥ 1 Y
Dips onan Fri,23/04/2004, 13:53:37 FaNnanua 2 939 $rausmdunuy Multistage Dips
Iannmsvearlead 2 32ay 1AuUY 1LG Il A @lunuy 20 fla A uag B veaszuun
= ' 3 7 9 g A '
INGR ualdsunsurwdunoan 2 seay 100Uy 1LG 1Hunuy 2LG He9nnansie
asMsastaziiannaduou lviidivua’ld iilviae Dips  $uu 1 ola vl A
(Residual Voltage = 0.85 pu., Duration = 2.08 sec) Lﬁawaaﬁgﬂﬁmmgﬁﬂ Dips 31UU 2 il e
sla A (Residual Voltage = 0.53 pu., Duration = 0.32 sec) uazila B (Residual Voltage = 0.43
. 1 1 A <3| v A a ' A A .
pu., Duration = 0.32 sec) @IUFINN 2 uJu"l%lﬁmumﬂﬂmmmmanm Fri,23/04/2004,
a = A o @ : <3|

13:53:41 Taginamioyaiiin1ada Residual Voltage voula A e B uazila ¢ 1ilu

0.05 pu. 0.03 pu. a2 0.03 pu. MURIAY Uazl Duration WINNIN 1.56 sec

~ o ¥ =
AT NN V-41 Wﬁﬂﬁﬁﬂuuﬂﬂl@yﬁﬂl@ﬁgﬂ% 2.41

# [No.| Start Time [Start| Cause|Stream| Dip Dur (Fault| Dur |Interval*| Va- [Vb-|Vc-| Ia-A | Ib-A | Ic-A | Ig-A
In* Code| |Dip*|Code |[Fault* pu. | pu. | pu.

28| 29 [Fri,23/04/2004, | 11 | Fault [Down|AXX| |[208 [axxg| 208 0 0838 —% 1628.27| 997.42 [1063.49|805.08
13:53:37

29129 | Fri,23/04/2004, | 219 | Fault |Down |[ABX|>| 32 [abxg| 32 94 . 10.53]0.43|----- 4558.52(3731.71|1411.05|323.12
13:53:37

30| 29 | Fri,23/04/2004, | 345 |Interru| Up [ABC|>|156 [xxxx| 156 0 ]0.05/0.03]0.03(128.98| 175.14 | 115.85 | 10.86
13:53:41 ption
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wammmamﬁtﬁgﬂﬁ 242 1@ninnsnagenTlsunsuuanadanis1ad v-42
ifumiansal “Faults & Downstream” °1um@;m'mféwﬁuﬁ 37 weailod RCN1-41 Taoisuina
Dips 15{01981 Sat,24/07/2004,16:52:36 Fafitanua 1929w Multistage Dips 3
Wannmsvesead 2 s2dD 1InuuD 1LG fidla A Whunnn 20G fisla A vaz B vesszundi
1 NGR hlfina Dips 91UY 1 e ‘ﬁ!fl/\lﬁ A (Residual Voltage =0.21 pu., Duration =
0.10 sec) Lﬁev\laaﬁgﬂﬁwm!ﬁﬂ Dips $1124 2 Wl fla A (Residual Voltage = 0.21 pu.,

Duration = 0.01 sec) wazind B (Residual Voltage = 0.45 pu., Duration = 0.01 sec)

~ o Y A
A3 1N U-42 wamimuuﬂ%y‘ammgﬂﬂ 2.42

# |No.| Start Time [Starti Cause|Stream| Dip Dur |Fault| Dur [Interval*| Va-|Vb-|Vc-| Ia-A | Ib-A | Ic-A | Ig-A
In* Code| [Dip*|Code|Fault* pu. | pu. | pu.
68| 37 |Sat,24/07/2004,| 11 | Fault | Down |AXX 10 |axxg| 10 0 |0.21|-----|----- 2307.54{1568.53| 826.35 [648.05
16:52:36
69| 37 |Sat,24/07/2004,| 21 | Fault | Down [ABX 1 |abxg| 1 0 ]0.21|0.45|----- 3346.14(2450.55|1006.92 | 443.5
16:52:36
70| 37 |Sat,24/07/2004,| 22 | Fault |Down |XBX 1 |xbxg| 1 (05 W © 0.45|----- 2728.87(2171.78(1130.92|435.35
16:52:36
Sag/Swall of Moter: RCM1-4]
FiME vand foe 288 pwall Evienthia 37 &1 Sat 24107 (20041 6 5236
Wriksgn Phasa A, Phass i, sod Phass C
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Sang/Swall of Meter: REHT-41
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3UN .4-42 71N Shade VOITIAULANITZUA

¢ A v y A

waﬁummqmimgﬂ‘n 2.43 1@%1ﬂﬂ15ﬂﬂﬁflﬂTﬂillﬂiﬂlm’ﬂﬁﬂ\Wﬂi’l\ﬁ/] V-43
{luiansal “Faults & Downstream” Tumamsaiadui 62 veslimes LCA2-32 TaviTuiia
Dips (101987 Fri,15/10/2004,16:21:46 Ha0NInuA 1 39 5401 Multistage Dips 3]
ﬁWU’IﬂWiﬂlﬂ\‘]Wﬂaﬁ2 FZAY NNV 1LG ﬁﬂ/\lﬁ A L‘ﬂull‘ﬂ‘ﬂ 3L ﬂl@ﬂﬁ%ﬂ'ﬂﬁﬁ NGR ﬁ’lslﬁjlﬁﬂ

. e = ; . A s

Dips 912U 1 e Nl A (Residual Voltage = 0.13 pu., Duration = 0.36 sec) LlJE]WEJaGIQﬂ
Waruuna Dips 19 3 e Mwler A (Residual Voltage = 0.01 pu., Duration = 0.08 sec) tWa B
(Residual Voltage =0.01 pu., Duration = 0.08 sec) LaztWa C (Residual Voltage = 0.01 pu.,

Duration = 0.08 sec)

A o 9 A
AN U-43 Waﬂ'ﬁsﬂ'HLUﬂﬁUf]N“asllsz‘]JVl 2.43

# [No.| Start Time (Start| Cause [Stream| Dip Dur |Fault| Dur [Interval*| Va-|Vb-|Ve-| Ia-A | Ib-A | Ic-A | Ig-A
In* Code| [Dip*|Code|Fault* pu. | pu. | pu.

142( 62 |Fri,15/10/2004,| 11 | Fault |Down|XBX| | 36 [xbxg| 36 0 |- 0.13|----- 1543.19(1857.71| 599.06 |545.32
16:21:46

143| 62 |Fri,15/10/2004,| 47 | Fault [Down|ABX 2 |abxg| 2 0 0.4 10.13|----- 5891.05(4832.65(1203.78|314.52
16:21:46

144| 62 |Fri,15/10/2004,| 49 (Interru| Down|ABC 5 |abeg| 5 0 [0.01|0.01]0.01{5773.95| 4666.9 |1383.67(322.44
16:21:46 ption

145| 62 |Fri,15/10/2004,| 54 | Fault [Down|AXC 1 [xxxx| 1 0 (0.01]----- 0.01| 717.85|764.24 | 748.4 | 44.69
16:21:46
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d d' Yy [ A

wavourigmMsaizlil 2.44  IdanmsnaaenTisunsundanannsien v-44
vl “Faults & Downstream” TuimamMIsiadui 7 voaiimes RCN2-24 TawiTuiia
Dips 1391981 Sun,02/11/2003,17:38:36  #401aMuA 1 ¥4 15401 Multistage Dips 3
@ 4 [ ~ 3 ~A
Warmsveavoad 3 seay 1nuUY 1ILG wla ¢ Wuuuy 2L Mila B uazla € uazuuy
3L MUEIRY VOI5ZVUN None NGR 91 1#179 Dips $1149% 1 tla Ml C (Residual Voltage
= 0.46 pu., Duration = 0.10 sec) !HoWoadgniauuna Dips $1u2u 2 ld Awla B (Residual
Voltage = 0.29 pu., Duration = 0.05 sec) tazia C (Residual Voltage = 0.30 pu., Duration =
0.05 sec) taziiuAMUIULT VT Dips $1u2n 3 1Wa Ala A (Residual Voltage = 0.10 pu.,
Duration = 0.08 sec) wla B (Residual Voltage =0.12 pu., Duration = 0.08 sec) sazing C

(Residual Voltage = 0.15 pu., Duration = 0.08 sec) RET RN

A o 9 A
M1 WN U-44 Wﬁﬂ”lﬁﬂﬂluﬂﬂlﬂyja‘llﬂﬂzﬂﬂ 2.44

# [No.| Start Time [Start|Cause [Stream| Dip Dur |Fault| Dur |Interval*| Va- | Vb-| Ve-| Ia-A | Ib-A | Ic-A | Ig-A

In* Code| |Dip*|Code[Fault* pu. | pu. | pu.
15| 7 {Sun,02/11/2003,{ 11 | Fault [Down|XXC 10 |xxecg| 10 LR s Sl R 0.46|510.02 14726.41|4839.1 | 613.2
17:38:36
16| 7 [Sun,02/11/2003, 21 | Fault [Down|XBC 5 |xbeg| 5 0 |- 0.29]0.30(6366.45/4939.11{4371.16| 545.77
17:38:36

17| 7 (Sun,02/11/2003,| 26 | Fault [Down|ABC 8 |abcg| 8 0 0.10{0.12{0.15]6354.23| 5691.7 | 3374.2 |6102.61
17:38:36




Sag/Swall aof Meter: RCH2Z-24
RMS rand for sag) swall Event 1a.7 &1 Sun02/112000.17.38:36
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NANHIN A

nsuseay ns1lnseua W Shade H59AU HAZHNNW Shade NI

mmmqmmﬂumju “Faults & Upstream”

9 A =~ [ 1 o 1 A
1NUDN 2.5 ugﬂmamqmsﬂmimiuﬂqu “Faults &  Upstream” o

51U 221 -222, 310 2.24 nazgd 227 IdwamsnadeuTisunsuasil
d a Y o A
wavouramsaigli 2.21  lavinmsnaaeuTisunsundaninsien a-21
iThuvgnsel “Faults & Upstream”  lwvigmsaiaaui 7 vesiimes BNL1-19  TagiTuiia
1 1 4 v
Dips 1381381 Mon,03/11/2003,03:41:31 ¥alinaniua 1 ¥4 1 1¥ina Dips 9119u 2 e 9
wla A (Residual Voltage = 0.89 pu., Duration = 0.09 sec) pazla B (Residual Voltage =

0.85 pu., Duration = 0.09 sec)

= o Y A
M3 N A-21 Nﬂﬂ1§i]"llluﬂsll’€lial‘ﬁ"ll’f]\1§1]‘1/l 2.21

# |No.| Start Time |Start|Cause|Stream| Dip Dur |Fault| Dur |[nterval*| Va-|Vb-| Vc-| Ia-A | Ib-A | Ic-A | Ig-A
In* Code| [Dip*|Code|Fault* pu. | pu. | pu.
2 | Fault| Up |AXX I |xxxx| 1 0 ]0.89|----|---- 125.36|289.63|268.81| 9.96

—

9 | 7 |Mon,03/11/2003,
03:41:31
10| 7 [Mon,03/11/2003,
03:41:31

—_
w

Fault | Up [ABX 8 |xxxx| 8 0 0.85|0.85|-—-- 222.65|332.62(320.86| 10.41




Sag/Swall of Meter: BHLI-19
RMS rand foe sag) swall Event ba.7 &1 Man 031 1/200200%41:30
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d a 4 [ A
wmlmmﬁ]m'imgﬂ‘n 2.22 hlﬂﬂ']ﬂﬂ'ﬁﬂﬂﬁﬂllTﬂﬁllﬂﬁﬂllﬁﬂﬂﬂ\W]']ﬁ"l\‘]“l/l fn-22

'
v A

S G4 o a J A a . 4
Lﬂulﬁﬂﬂ1§ﬂ! “Faults & Up” Glutﬁ@!ﬂ’]'iﬂ!a’]ﬂﬂﬂ 5 YaNUIMBT BNL2-20 Tﬂﬁllﬁlllﬂﬂ Dips !ﬁﬂ

1981 Mon,03/11/2003,03:41:32  Galinavinua 1 %39 s 1¥iAa Dips 3119w 2 wler Auvlar A

(Residual Voltage = 0.86 pu., Duration = 0.08 sec) taztld B (Residual Voltage = 0.85 pu.,

Duration = 0.08 sec)

~ o 9 A
139N N-22 NaﬂWi%']!LL!ﬂ“UleJ“ﬁGU@QE'IJVI PP

# |No.| Start Time (Start|Cause Stream| Dip Dur |Fault| Dur |Interval*| Va- [Vb-|Vc-| Ia-A | Ib-A | Ic-A | Ig-A
In* Code| |Dip*|Code|Fault* pu. | pu. | pu.
2 | 5 [Mon,03/11/2003,| 12 | Fault| Up [ABX 8 [xxxx| 8 0 0.86(0.85|----- 334.89(587.86|594.65| 9.96
03:41:32
Sagfwall of Meter: BHL2-20
RiiS%end fea s ag) cwell Bvernt Mo S &t bon 03/ 1120020341 22
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=0 1 7 — V6=, o e | el %) |
104 . 3 3 I 3
102 -
100 f s e e e A g e R T g P S R e P ]
ol Rk L e
- 5 o hef
[ | |
Ba 1 |
- +—1 —_ = — - ——
2
o Y
a4
b
0.000 000 2000
Time ek
Comtr o Phase A, Phaso B, il Phasn ©
(tal ~ 3 T TS T
550 &
' - -I.&\ e e e B, e e T
& 1 l' :
T ] [ 4
T I
20 } A
20 ¥
200
1=
100
50
]
1 0000 T
Tirnm feech

319 7122 AR uLaZATSHaMAIHINNTZUIUMS Voltage Level Adjustment




187

San/Swall of Meter: BHL2-20
FME vend foe san) ewell Event Ma S et ban 00017/2003 08 475

Wnkagn Phasns A Wnkagn Prass B Wattags Phass ©
‘el 20 Wi e (] I W red (30%)
ol — : TR P ——— . 100 |- :
- -IU: " '__|[ w
- md- w-
_m _m _n
£ £ £
g . )
E 40- E 40 - 3 -
= £ ] E ]
- - an
i in 10
1 z i 2
Timee (85 Tima {soh
et P & Cumrrznl IMhase £
[—= — Condip — dondin_| | == [ — i — fondfp — Cond |
EE — Ml T e
0 R—— N e -
R - potsi] ... wand .
a0 R R . rim &y 0.
= \ N -4
a0 LS L T LR ol ‘I F X e b
250 ! jdsﬂ 450
[PCI L - S | am - e o
350 9 | i
300 { mf | R
1 -3 1 2 ' 2
T (awe] J Tienn (e | Timn jenc)
- ) X . )
?j‘ll‘l/l 1.2-22 nslussautaznszuavosuaazie 11 Horizontal
SanfSwall of Meter; BRL2-20
RME vandiee saniewel Euvent Mo S sl Mon 00102003 00 4157
Wukagn Fhuss A :’ & Campanl Phass A
— ¥ — e (308 —in — Condte — Condin_|
0 T e e !
2T SOVHINURINIE PONGR== P T
Ealdf £) oo
M .- - p —
wl '
oo 1000 ) ﬂ.m | = 2om
Tirme: (wee) Tinnes e
H;Hmﬂ Campend Muse B
T Y
0e T T — =
T e e _m :
. I. ( gl m.-/-“\“
£ || X —
; = L ' ]
IR P 4 E ]
Ll i} 1000 1) ] el i i} 1000 200w}
T [aae] ¥ Time (see)
wmn ) ‘ ’ Camreni Mhaae C '
Ve e (RIS 3 i Condp  Corelig |
108 - ¥ - = ’
oo .
Lo 2
0
i o
L 00
flecel 1.000 e QuDO 1.000 200}
Thmss (8a%) Tima (sac)

A Y ' .
3U7 7.3-22 asmluseauuaznszuaveuaazilalunug Vertical



188

Sang/Swall of Meter BHL2-200
FMES vand fee snny ewell Evest Mo S et Man 00077,/20008 0047 27

Vo

lalpre.a

I lpre.b

le-lpa.c

In-lpga.n

B 0 0 10 10 1% WD 350 e T W x

LIRS -

3N .4-22 91N Shade VoITIAULALNIZUA

wammmqmmﬂgﬂﬁ 224 ldnnnisnagenTlsunsunanidinis1af a-24
umamsal “Faults & Up” Tuimgmisaid duil 5 veadmes BNL2-20 Taei3uiiia Dips iilo
1381 Mon, 27/12/2004, 18:57:23 Faivonua 1929 ldiAe Dips 911U 3 e fila A
(Residual Voltage =0.89 pu., Duration = 0.25 sec) IWa B (Residual Voltage =0.88 pu.,

Duration = 0.28 sec) Lagila C (Residual Voltage = 0.72 pu., Duration = 0.29 sec)

AN A-24 waMISwunTeyavezli 2.24

# |No.| Start Time [Start| Cause Stream|- Dip Dur |Fault| Dur [Interval*| Va- | Vb-|Vc-| Ta-A | Ib-A | Ic-A | Ig-A
In* Code| |Dip*|Code|Fault* pu. | pu. | pu.

4 | 2 |Mon,27/12/2004,| 20 | Fault | Up |XBC 3 |xxxx| 3 0 |- 0.9 10.721934.06 | 552.56 [474.72| 10.86
18:57:23

5 | 2 [Mon,27/12/2004,| 23 | Fault| Up |ABC 25 |axxx| 25 0 ]0.89]0.88]0.72/946.28 | 585.6 |553.47| 10.86
18:57:23

6 | 2 |Mon,27/12/2004,| 48 | Fault | Up |XXC 1 |xxxx| 1 L e 0.72| 887.9 [696.92|704.16| 11.31
18:57:23
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wammmqmmﬁgﬂﬁ 2.27 I8onmsnaden Tsunsuaasianssd
5.6 27 1fumamsal “Faults & Up” lumamsaidduii 12 vesdimes BNLI-19 TaaiSuifa
Dips 1017871 Sun,16/11/2003,08:11:32 Fafivanua 1 929 A Dips Wa 3 ler fusler A
(Residual Voltage = 0.46 pu., Duration = 0.40 sec) !W& B (Residual Voltage = 0.42 pu.,

Duration = 0.41 sec) wazie C (Residual Voltage = 0.37 pu., Duration = 0.41 sec)

M15199 5.6 A-27 Hamsswundeyavesgli 2.27

# |No.| Start Time (Start|Cause Stream| Dip Dur |Fault| Dur |Interval*| Va- [Vb-|Vc-| Ia-A | Ib-A | Ic-A | Ig-A
In* Code| |Dip*|Code|Fault* pu. | pu. | pu.
11|10 |Sun,16/11/2003,| 11 | Fault | Up |XXC 1 |xxxx| 1 O -~ |- 0.81{333.98218.58(343.03| 10.86
08:11:32
12| 10 | Sun,16/11/2003, | 12 | Fault | Up |ABC 40 |xxex| 1 0 0.46(0.42]0.37|391.00 | 353.89|548.04| 10.41
08:11:32 xbex | 1 459.34|472.91(588.31| 9.05
xxxx| 38 458.431407.75(439.42| 11.31
13|10 |Sun,16/11/2003,| 52 | Fault | Up |XBX 1 [xxxx| 1 0 "5 0.42|----- 213.15|216.32{200.93| 9.05
08:11:32
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# |No.| Start Time [Start| Cause|Stream| Dip Dur (Fault| Dur [Interval*| Va- | Vb-|Vc-| la-A | Ib-A | Ic-A | Ig-A
In* Code| |Dip*|Code [Fault* pu. | pu. | pu.

86| 44 |Fri,17/09/2004,| 11 | Fault | Up [AXC 1 |xxxx| 1 0 |0.88]|--- 0.89(597.82| 605.96 | 547.13| 8.6
18:26:07

87| 44 |Fri,17/09/2004, | 12 | Fault | Up |ABC 14 |xxxx| 14 2 |0.85|0.86(0.86(653.48| 763 |710.95| 9.5
18:26:07

88|44 |Fri,17/09/2004,| 28 | Fault | Up [AXX| | 22 |xxxx| 22 0 |0.87|-—- |- 539.89|761.64 | 765.26 | 9.96
18:26:07

89| 44 |Fri,17/09/2004, | 50 | Fault | Up |AXC 1 |xxxx| 1 0 |0.78]--- 0.85/578.81| 748.97 | 514.09| 9.05
18:26:07

90| 44 | Fri,17/09/2004,| 51 (Interryy Up [ABC| |127 |xxxx 0 ]0.01|0.01(0.01|768.88|924.10 | 343.94| 9.50

18:26:07 ption Xbxx 736.30 [ 952.16 |352.99| 9.05

xxxx | 117 629.04 | 724.08 | 383.31| 10.41

xbex | 1 597.361282.52{902.38 | 9.50

91|44 |Fri, 17/09/2004, | 178 | Fault | Up |ABX 1 [abxx| 1 0 [0.01|0.01|----- 1253.56|1596.14| 946.28 | 9.96
18:26:07

92|44 |Fri, 17/09/2004, [ 179 | Fault | Up |XBX 7 |xbxx| 3 T 0.01|----- 1000.58/1010.09| 645.33 | 10.86

18:26:07 xxxx| 4 755.30| 724.98 | 526.77 | 10.86

93|44 |Fri, 17/09/2004, |261 | Fault | Up |XXC 5 |xXxxx TN | el 0.84|237.59269.72 1229.44 | 9.05
18:27:01

94|44 |Fri,17/09/2004, |280| Fault | Up |XXC Lol | 1 0N el 0.86|183.28 | 252.52 [ 199.12| 9.05
18:27:01

95|44 |Fri,17/09/2004, |281 | Fault | Up |AXC 10 |xxxx| 10 0 |0.74]----- 0.7 |204.55|316.78 | 117.66 | 9.05
18:27:01

96| 44 | Fri,17/09/2004, | 291 [Interruf Up |ABC| |[119|xxxx|117 1 0  [0.04/0.01]0.07| 13.12 | 10.86 | 11.31 | 9.96

18:27:01 ption axxx | 1 290.99 | 131.24 [ 222.65| 8.60

abcx 692.85 [1317.82]1467.16| 9.50

97| 44 | Fri,17/09/2004,|410 | Fault | Up [XBC 4 |xbex| 4 0 |- 0.01{0.07| 682.9 [1340.45{1463.99| 9.96
18:27:01

98| 44 | Fri,17/09/2004,|414| Fault | Up [XXC 15 [xxcx| 14 1 0 || 0.07|534.46 | 889.26 | 872.06| 9.96

18:27:01 XXXX 201.38 {361.13 |1360.23 | 9.96
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# |No.| Start Time [Start|Cause|Stream| Dip Dur |Fault| Dur [Interval*| Va- | Vb-| Vc-| Ta-A | Ib-A | Ic-A | Ig-A

In* Code| [Dip*|Code|Fault* pu. | pu. | pu.
32|24 |Thu,01/07/2004,| 11 | Fault | Up [ABX 1| xxxx| 1 0 10.89|0.85|----- 422.23|288.27|464.31| 9.5
19:43:50
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In* Code| [Dip*|Code|Fault* pu. | pu. | pu.
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