R

i

M

L 12001/1/1

el
s 18 | B L i !

DL, .

Bk = Fi F%




PMU 725202

ke
o
©
O
™
x
QO
<

%

FEF

Bk



B Hdp £ & F ARk AL E

@

B FHE F:1 F%

16bit A/D B 4% & itk Bcdg & B i B~ fRik i o
ﬁob GPS efi i 4 5% fﬁra‘&%mkﬁﬁkﬁ”“ 2 % e
5 £ DSP 5 iZi%x 7 RIE A
ﬁ@ﬁRMBmTyﬁwm>ﬁ%ﬁﬁ%ﬁo
k= AR
B R ) 3R BE BRIEE T R B e sd i 0% 1 By
B ¥ TR WA ] R A 2
Poid sl i ik fofE R A B et (7 e o fe
e P 3 % mmﬁsw@*»%ﬂM%P%Twwmazﬁ%ﬂ :
X iEiTsinz AR R A e s (O0msik = = AP 4p £ By ) o
BN TR ch T sk 2 B B e/ § sedd
Feik s 2o YTEHTE R AP e

AN

(o]



o9 ARA

A

==

i1 mem

-—
—

GPS oPs i GPS | GPS$ oPs | GRS GP$

Sa N

1 i

- REREERT RERSER 2 PERESER RESER FEE BT B




PMU

I3
S
%

]

[
K unl
ty &l

N 7

345KV42 % /B &

®

S 53

2 FHE F



- R

DR & B Q

Web (e _

— GED

)

BB eS8
Bl B S
EERE A Fr7Et
SRS A
e

Email {84 [ERfE

BRI  FesmnmEEEDe

®
B FHE F:1 F%



= 0 i 40 £ Bk A

I PMU #1
Historical
SQL Phasor Data

Server SQL Agent
Phasor
Data Data I PMU #2
v Concentrator

Web Server

Tomcat
Real-time Data

B FHE F:1 F%



Web Browser

HTML

Java Applet

DL,

B HE F:l %

A

Tomcat

TCP/IP

Data Server




——

41 . = 1 - 2L s B S
P 151 ’)T%?ﬁjc* 7 =3 ’;‘\;P\ &

7 — d17 /AL e
XA AR @ g TR = 2R

. Java Plug-in (% & = 2
2. EMOS98 (& 47~ 2 4 JF & %)

3. TCP/IP%-#cik T 4% @ B 5 & & i
Eﬁ%&”i;fﬁ;%“*,-%— bk H:% :

"i;? j}"é‘ ?TF’H 5

B FHE F:1 F%



n.u ll Hie llll llll s
e ...m.:n lll ull

DL, ?

B FHE F:1 F%



[
=
i
W
)
O
)
o
x
o
<

&

e = Fuh ¥



PMU

ADX3060

ODX,

B FHE F:1 F%

LA 73R 2

B By ed2 TRTEET R kA
DYNAPRO ADXWEB

P g B- e ki ok
LR F I

REMCON

ADX 3060 #1

RN R
RSSO Y
AR E fR R rE sk
R T L AR

F AR B F ORI dy

AN R
R EP
AR E FE A

R TR AR

ADX 3060 #n

e 4D B T R P R

12



B FHE F:1 F%

:-' 1.. ‘1::' o = .- =
SfTEI{EE

REFCERESE

B AR (4 E BhEmn

o SR EG

13



SESEE . BERnTRT.

B HE F: F%

fEHEITHRTRR
[ intiadi-a
L. FETE R R G «

2. +1'ﬂ: EEHH?%“@‘E* 1. i-|: .

R ik

14



Data

Concentrator

HebCon

{Central PC)

Sends phasor data

once per second

PMU
Multiple Stations (1...IV)

At Remote Sites

Web Server

Servlet:

PhasorServer

Client PC
Query data
via

Intranet

Enable Web &

SOL Agent?

b4

SOQL Agent
HPTabledsent

FPhasor
Data

SQL Server

|ﬁ

Historical Phasor Data Files

A

............................ »
Dirvectly inserts imto HPD tables as the SQL agent malfunctions




‘ i 5f 48 = Phasor

m DIEEERNIN = 0 BRI ARGy A

(phasor i —{[& ) ilﬁtf_
4@%%%%%7 ﬂgﬁzﬁaﬁrz@;m

n 5k R R aﬁﬁugfﬁ)ﬁxet{ 4l

THT X\Q X COS (e + 9)
s iR (50 - AT

2T
COSop + SIN
T2 & T g COSeHITSING

DL, &

B FHE F:1 F%




10 2 P e ( time-tag ) BB S

mz\ Fg‘a //

m [ Ffo— {Iiafﬁbﬁiﬁﬁmﬁw? -FEZET N {E &R
(0,1,....N-1) ~ BAMAEE LG E K
M HIEEEE ADX3060L, R HHEIFE R~ &R
AL

Jﬁzﬁﬁ

H E B
— -

+ Lo

H

AGDL )
®

E = = %




Seq_No

I - X el - 86399% FinoKEL 0 R b AAROT G ApstefidB g -

GPS_Time

HAFRAELER ) BRE - /0 /0 B A ) 4o 2001/10/22 12:35:48 -

GPS_Status

BB E SEEBYCR A > A-24F > V-7 2 N-B s A F] o

V1 X 0

VLY 0

V2_X 0

V2.Y 0

V3 X 0

V3_Y 0

FREQ 0

ANGLE_0

PP

Lyt - BAPRER B Fopenfp R TR 2 F o H P
Vi §-4p ~ oAt T RA T in

V2% % = 4p ~ 4eBip TR T

V34 % =49 ~ 4cCAp 7 R & 70 o

FREQZ = #peh % sodg & >

ANGLEZ p T % & B o

2200 E 2 e A ] G-bitA B R A T

V1 X 19

V1.Y_19

V2 _X_19

V2. Y 19

V3 X_19

V3_Y_ 19

FREQ 19

ANGLE_19




ADX PMUWEB' & » 3=k

’a BE - Microsoft Internet Explorer

VAR

e oy 4E B AR RS BS Ay A 2%,

Copyright @ 2005 ADX Corp. All Rights Reserved.




K= AN

* ol B R A8

W oo
% 54 e 4p B ik

Tk &ﬁzﬁtﬁ{ﬁ

?@—'Jﬁ?{ 5 AR 2 AP R i

> @ ADX PMUWEB 4 552k % i 2

20
@ X@

Ex FE F1 5%



=l

ST PP

EE AL ¢ B

| O
EEDXERD
EHERE -
HRERE ) US| « BRESASES  SHEENSHERNENE
ﬁiiii» | F;ﬁ ;E; RAE BRI - I  RIEWE © A
H £ 1B 8 Ly —— & - FHEHER o
M = L BREBEEUEE 20 X
V) 5 5% 17 BEEWRF S K
EREEERE 10 SBAREE » FORIF |
7 o

GPS 417 2 13 & #1145

*}_ptr.] *da £ 28 R E AT { Multi_Line Electricity Powers )

—

B = TS - | EEETAARE  SHEEASHEBRIENE

IMINEH E—

T ——— i

B~ IREEHAR o

R —

—l mEE-aerE . s BENE - HEE
s o RS —
Gl  ESEERES —




B FHE F:1 F%

HT T

o E AL e B B G s AR 4 A AR % I
/ J= i

BT Bl ins 2= AR T 7 &2 & g g a3 e ©
] = S[v

Mg dent N T 5 B e TR BLE - Rspest & A B

U SBle NEHET e BT ER B E - JREpenrt & gL ART

— A oAk B BT A SRR Bla A T SRR
35 BE T B & BIER Y chrt % 4L IF s

22



14:30:01 A

la 2,030.278 1.
b 2,013.310
Ic 1,950.067 1

ADX EREFFIX

Vab RMS

Vbc RMS

Vca RMS
la RMS
Ib RMS

Ic RMS
P

w

Pf
Uf2
uUfo

Ang
Ang
Ang
Ang

Ang

Ang

A



24

®
B FHE F:1 F%



LK-FE—#E3vn

LT-2%

M2 LM M3 F3V3IP

M2 LM M3 F3V3IP 1 Hour
M2 LN M3 FYIP

M2 LM M3 FYIPQS

M2 LM N3 FYIPQS 1D
M2 LM M3 FYIPQS 1H
M2 LN M3 FYIPQS 30M
PR RE IR
SEIEPELL 10Min
HEILPELL 24H0urs
SEALPELLL 12 10Min

IT%I:E%Z\“ ]
RGERER

THERE 200
ALY
i s g3

o (=] ]

EH®

Y B

FHRERE - —E RIRERTERE

it
= | & @Jﬁ‘ {:}@%ﬁ .‘ %El T2 gum Eﬁ‘ x| e |2

AEEN  BIEER | CHEER | SHEENshE ST | SiEhEe |

EEEE [ AB AEIREIE [

BC IR EE [

CABREE

[ NZ#Z - [V: 345KV Bus#3, | Bi— % |

| 11:16:34

160

170

160

150

140-...........
-10 -9 -8

MW

[ 2T (v zmus, c xmLs )

11:16:33

5lll]-. ;

e
-10 9 -8

MW

| 5 omipe - v sEE=xe, | sEEEs

11:16:33

650

625

600

575

550

-10

MW

[4. oL sz -

11:16:33

50

25

-25

-50

-10

MW

| s onmR-1v w281 Pm=R)

11:16:33

-600

-850 g

-900

-950

A 000 -

(4

gl e

T T T T T T T T
A106:24 11:07:24  11:08:34  11:00:34 111034 11011034 11:12:39 0 11012334

‘?E:ltq:'ﬂ’-‘]ﬂ\irk 10Min

T T
111434 111534

105, x BHR

T
111624

ADX BREFFLIX




R ER 5
T P

B

B R ERD T S T iR R IR A
keSS -

26
®
B FHE F:1 F%



iea | RN EE

g2k 1hour

th LSRR Omin
hEFE 1hour

PEEm (3 )1 0min
th = (RERT B 4R) 1 0min
PEREERR

#_ 10rmin

#_ Thour

AEE 10rmin

REWE 1hour

L=10--1 I - AL N A PR N Y

-
=

RVReE L
gRTFiz
FZREPAL
TIE = e M

ol N AF R
FnL FE P
L Ap g

=10l x|

B o=y E0omm

(] EEE%” 2 ==

o 7

WREEERE = (T i ERRREERE

14:02:43 4L | =

|5 Tl s oMBER - (v PR ) vs IFE : LT - [V FHRILAR |

Degree

14:0Z:43 4

Degree

14:02:43 4

Degree

14:02:43 4

-10 9 -6 -7 -6 -5 -

Degree

[0, T : N3EE= - [V. 346KV BUS#1 | vo BE : LT SRR - [V: RIS |

14:0Z:43 4

y

e o
0 9 ' T 6 5 4 3

-2

-

0 Degree

ELE

b

EoIRE =T © BRE 10min

T T T T T T T T
13:52:43 13:83:43  13:5443 135542 138643 135743 135843 13:50:43

T
1400042

17, = 04

T
140143

T
14:02:43

ADX BEREFFIIX



14:35:21

=10l|

14:35:21

14:35.21

221.328

= I

245.06

eg

FdE.3Z

=

14:35:21

14:35:21

00:00:00

34646




2=
RE

ﬁﬁﬁt%?;é

A AR A

B4
L AE 5 #1000 X -

Y
P

EIRARE oD

2.

bm
M

g.al

R&
29

R S

%

~
el

"' f‘\
73)\ =

R R

F
FqEF: 5%

&



Tl ~ TR AR - ThAY  IRRIE -
IRRIER « TWEE - FREE - BRIk

Fofekhk  JREENEAE  AEEEERE - DhA - IREE -
RBIER - KGR

ODX,

B 2 Fo 3%



/2R ThA B - Microsoft Internet Explorer

L PRE_E=

¥ 143521

00

I

331.38

 oe | A_A.

rod]

0.404

[ 251

B o.094

B  3is.06 ma_)\.

346.32

o3 )

| 14:3521

L

00

I

N 14:35:21

| 00.00:00

l]ava Applet Window

DL,

B FHE F:1 F%




D&

B FHE F:1 F%

32



=V 24

24 ThAa R - Microsoft Internet Explorer

310 -
2925 -
275 -
2575 -
240 -
2225 -
205 -
1875 -

170-

Dtm ictwr-d

Tosc 0.584 I®%  o.0ss v, oP3 A_a

D(ml i Set(tvi
Ave

4
Demz 1 S«wud

410 -

390 -

370 -

350 -

330 -

310 -

270 -

250 -3

rmm./s(wm

375-

250 -

125 -

-125 -

250 -

Dc;vt B

33



=1o] x|

& az L w8 [ =5 Toomar| x| mm| 2] E%| 4 @A RS - A HEmE = BRsNEF 208

?géﬁ“ﬁ?ﬁ (N2:345KH Bus#l ve LT: Fég s rN2:345KH Bus#l we CL:REEfh—i |’N2:345KH Bus#l ws N3:345KV BUS#1 |
g :
Oy ¥: 345KV Bus#l =] 2 = 15:00:16 A
(Y ¥: 345KV Bus#? r‘l ﬁ*ﬂ E‘%
Y ¥: 60KV BUS
%i giﬁﬁ MNZ§ZEZ 345KV Bus#1 TEEE, LTEeE Famlity "EEE,
Oy 1: BFmlie
Ol: #——k
@ CILT FeiF
N R
Oy v: fRfELis
(3 1: TEHIE R
D [: g
Oy I: Rl
O 1 Eewisis
03 1: fEfELLie
(31 EEsiTie
o CIOM IS
Ohv: FEE=RT
Oy v: dk =i ’
O1: B—g 5@ 1 2007 [FEE00 e [T
Oy 1: BEE=RE :
0y 1: BEEPURS : 3 201832 [ 2308 3 294z [ 2422

O 1: &R F| 60.028 - F| 60.028 7

. !
Q1 sukaTim Window of Phase Angle between Two Feeders (W = <~ , W = -3}

Oy 1: ke s

vansmr | |
[V v: igis =
Oiv: EE—% e Degree

D [: “ﬁﬁ“ﬁﬁ - 14:50:16 A4:51:16 14:52:16 145316 14:54:16 14:55:16 145616 14:57 16 14:58:16 14:58:16 15:00:16

BEER D N3 R =AYV 45KV BUS#-.I 3 ADX BRE 3%

2| 201.185 | -120.0 2| 208.280 | 1220




A a‘?

L PT? HE | |@ 4 T THEHERR = BIEEARIE S SRR TR

| LC:#6ER— M ve LC:#oER 0l | LCA IS8l ve LC:F 1ol |

i = 144723 A E
[y BelersTim F.] 5‘ V I *ﬂ = ﬁ Ky iﬂ K ﬁfmns
O EE“%:E% A |450.885 962.152
° EE ?E:Ei.% LCR8le #63dat—2 il LCpeler #OEa—nfi] KW | 274541031  (272640.688
RES it K¥ar -49060.152 35598.570
R KVA 278890.094  [275153.250
%Egiﬁ g =i % 9R.4M 99.160
D=1l & T2 F3, 7 a0 He
: e . :
[y Al : /
¢ CILS FRlER
Oy L L .
INE A=Al : - J .' - :
Oy i—Eige 7 f v . R4 T o
O FEER C L \E CAgD B 7+ A&
DEEH%? et KW 1700.344
[y Euiz=p % 0619
o CILC BEE ar .
A ;l_i._i—-«j“\{ﬁu KVar 13461.562
REE= |
[y #6EE—2k |
[y #5358 kel 348.907 -120. 164.414 -120. ™
O3 = 349.809 -240. 164.376 -240. KWH [10.125
% EE“%;F;? 164.645 -191. 970.213
B igzzg 460.450 ’ 967.635
[ Ae—ps 457.870 70. 955.313
D #1 ﬂﬁ | B
ShE © LC FEISHIATE T SR ADX ERE=F13%

% 27.439
349.380 . 1656.512 . KVA 3736.844

Hour D005




B FHE F:1 F%

BT ¢ AR %5

b # & £ B eng L AR F

ERIE T F B R % L AR S
IESELENT § & & w2 enfe A % 1 AGF

lEf’/\ A %,:rﬁ;i ;": A @Zﬂﬁf@;}ﬁ#‘:

Y IR

T PR A - RE e L A A

WA TR AT 5 Bk EM %

36



e

_EL
B

i

= 1p)

(A, B, C

T 2
2
<

23
B,

,:_F2
;5
@ N

N
,(;-F,
|z 9

et S
e St

- 7 5 Fi
=

i
v R e

= N oy

37

&

X HE F2H %



UF2% =

ODX,

B FHE F:1 F%

QAT SR A

Max(Va—Vavg,Vb—-Vavg,Vc—Vavg)
Vavg

Navg= = F1E .

38



SRS RERREE
s | PR | EEEs |

seBh A ( Short-Term Trend Graph of Phase Angle )
— B ——— o e -

S AL B

.

EREEEEEE

@,Iﬁﬁ‘ﬂj TI_J:[; ) T_‘LI L e

vl

FE/ 5 R R R R — B 2R AF o




ODX,

B FHE F:1 F%

BT 1 A

g KAy RS
2N [l PR ) PO S
B R

i RIS LS
PRV T 20
B A P

40



£ 3P

7N

2 BEHIE _ Microsoft Intemet Explorer

i Al N e Y P O A s S ®
sREARA < grhErensn . Doy

TAIWAN POWER COMPANY

| RO | RREe (e e |

Eh AL » B

ERIEFRERLT

o

T -

G40

Sa0

a0

460

400

340

280

220

160

100

|
24:00:00

| I
00:00:00 12:00:00

£ =iEE B [0D:D0: 00 | &E 291.898 MW

BXFS/EER (DD:00:00 | BfEERR (24:00:00 | EREH SESIE=560 S4TM I ~ FE=264 075
- . 0

1] |1 234567 8 91011121314 151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 2004-01-24




=|0] x|
amgARa @mgr*ﬁ@*z@é%ﬂ’“

# TAIWAN POWER COMPANY ey T
| Bk | R | EEREw |
i [ == e = et 5% il

— 3T

sRAE . BEMETE

,5.855Hz @18:20:01.200 266

59.952Hz @ 18:33:40.800 BRI

“ EEEE
EIEE

o NEEEETE
= 2005 v e [03 7] 525 =g
46 B

|18 s [29 x5 |30 =5y

ar | 120 Tl oo 480 75

358

50.375Hz @ 18:29:09.300

342

EE

354

YT L e

330

I 0 0 T ] T ] T 1
18:37:30 18:32:30 18:37:30

EH EFERE R 158:33:55.750 #hE 349.037 KV

RARSZEIR [15:27:30 | MRTASME [18:37:30 | 88 [Boa(BE=350.026KY « S ME=747 L 16KV

' ) Bl H

il |IJ 10 12 11 16 18 20 22 24| 18:27:30




®
B FHE F:1 F%

43



5, t Internet Explorer

| | men || || B || mor || uen || 2

wisg | | EEE| A || e |

200441 H8H(EHwm) 2>XEHW/ELHE

1. 82 W-340KY Bus#t!, F 1R 0

TI31Ah

e .5_|
00 :00:00

B3 0.0 MY BERS O0:00:00

1
24:00:00

GRS | W




HEEA @

PIEEE -

FRE _AGZRZNEFE > THEA AT E EHMB

AfH

#iiR /i

HEFTUE L il = E:

45
®

20 EE F:1 5%

5



7N

2 hitp:#/10.10.10.2 - S3581 - Microsoft Internet Explorer

|| [ man | == | [ ma | o] 5umn | 20 | [orrmee | [a] 1o [wuee ] [mm] 20054 3A25A(EME) B EMENE

1. 52 7745 V-5201 18:29:29.200
G032

G54z @ 18:20:00.750

‘SQ.QSSIE‘IZ @ 18:33:44.6

.379Hz @ 18:29:08.850

kel ; i ; i ; ; ; .
155600 18:32:00 18:35 00
[ X:EFRA (T EEET ]

£9.582 H= 51 Y

© AR




23 5 ub#H N - Mictosoft Internet Explorer

2'[}'[}-’-1-{f—1 A48 CEH>) 24 -0 E8HENE
1. = V-345KY Bus#2, 1-E— &

2. BRI V-FERILAR, RIS
a0

:

—E ﬁn‘ v "%ﬁ&i X
! :i‘?(ﬁ',_;gf;, T
g v AR

=
A

=h
W
i

02084 @ 09:00:00

1
a0:00:00

12:‘00:00 ' 24:‘00:00 IJD'IDD'IJIJ
[ X:ER /T FER-TFaER GEF) |
TUF2% 6.457| % BHE 06:10:00

3 REV-IRE—R PE

12:‘00:00 I '
[ X:k50 ! TS FER-TFRER (d8F) |
TF2% 5.273 % B#f¥ 06:10:00

30 " : " " : : "

222 IR TR SO OO W

4. ¥ = W-345KY BUSH , -REWET LR
30

27

24 |

| i
00:00:00

TUF2%

"""" 33%@12 4ﬂﬂﬁ
12:‘00:00 I ' I 24:‘00:00 IJU:IUU:IJIJ : ' 12:‘00:00 I ' '
[ LB /T RFET-T T RER GEF) | [ X650 ! B FER-T T RER (H8F) |
z.338 % @¥RH 06:10:00 GRS | 4 TUF2% 3.435 % A¥S 0s:10:00

1
24:00:00

GPS | A




SHEEA -

w2 |[wa| =5 | (e | e | [7m| o0 [aee| [on)[Fa]jue]  200446A23A(EM =) 20hBEEENE

1.4 = V-345KY Bus#t2, HE— =1 2. 38 V- AR, - RERILAR 3. AL V-URLEER, HIRIEER
479, a

4rg 42

374, ! -0

324 14z 2604 \waj\
el P 18z (”'M

320 242

17e, <303

-3di Y B30
302 T vlj

442

B | -40z_)
oo ED i} ' 11 ‘DD 00 ! on ‘DD o ! 1% 60 0n ! ! 12 ‘DD an '

[ XK /L =HEEIEE ] [ KR LSRRI ] [ KRR | T =HEETI0E |
P2 304.361 W AR 09:34:00 P2 -196.85 WY BHE 02:34:00 B3 -639.055 W BHE D9:34:00

4. PEE V-, R 5 "mEV-PRE—, PR 6. fERF L V-RE—E, -RE—iE
1326 LTS E]

135 569.6 8 h St

FLl
a3 19 5, 416, J
735 -*‘\I[ IN 4605 396 MI

ki u
635 419.5, 376,

28 3605 366

135, 3185 336, I

Bk 2695 LllI ]AI ]’ 316 ﬂ
W

-16.5, 2195, 296, LJ

465 169.5 276

-fifi 5_| 1945 246,
| B B | B . ' d B
000000 24:00:00 00:00:00

C gzt " e aodnan R " zadom
[ HFRA T =HEERIE ] [ EFRA /1 =AERMINE ] [ R/ T =HEEHIE

P2 29.149 MY RFRY 09:34:00 GRS | 4 P2 467.530 Wi B 09:34:00 P3 343.852 MY R D9:34:00 GPS | L

7. RETE V- RAILRE, -PERILER 8. = \-345KY BUSR1, FRER ISR 9. fER V-cREE AR, 11 E iR E
46?_| 418.5, - 81,
417 N‘M 3065 hﬂ.‘d -102

|
367 I7E.5.

122,
37 356 5 " 142

267, | 1 336.5, 162,

7 3165 -181

2065 4] 202,

2785 -212
246 8, I <242,

1365 .Pl 'il 163
'y

-3 2185 : -282
00:60:00 ' ' ' ' 12:‘00 a0 ' ! ' ' 24:60:00 00:‘00 (] ' ' ! ' 12:60:00 ' ! ! ' 12 ‘00 a0 ' '

[ %:RERA /1 =3EEFINE ] [ X:B¥RA /1 =4EFHINEE | [ X:RERA / T =4EEHINE |
0.54 MY &5 09:34:00 GPS | & 368.627 W B 09:34:00 GFS | & P3 -197.449 M B 09:34:00 GPS | L

' 1 ! ' 1 ' 1
24:00:00 00:00:00 24:00:00




N 2004iE | HeH (E /A

1041

41

T T
000000 12:00:00

£ fEERThEE FEfE] O0:00:00 | &E 1006.912 MW
BHRS/CFR [0D:00:00 | :RASER (24:00:00 S48 E{E=1006 9120 W ~ &£ E=275 971 W

T
24:00:00

I
7 8 0 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31| 20040108 |




Tk I A 2

"3 ZZHETHA - Microsoft Internet Explorer

--------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

AGDE .
®

B FHE F:1 F%



fﬁﬁﬁ;}}aﬁ/} T -

& Damping Analysis

‘ S open “ B cale ‘ I Save ” & Print ” & Border “ &6 Restore ” V' BgColor ” # LineDot

# Oscillatory Data Producer # : . 1. Raw Data 2.3233 @ 2 Damping Analysis Results

DC Portion : 2.4E oA dt (ms) Sampling Interval
DC Begin Point: i e

|D 0 . Fd {Hz) Damped Natural Fregquency
p L H H . 0.999963

2. Filtered Data 0.0318 @ . Fn{Hz) Undamped Natural Frequency
i ' i : i ' ' ' ' 1.000413

AD Mode Amplitude in 1st Cycle
0635655

A1 Mode Amplitude in 2nd Cycle
3. Swing Frequency . . 0570447

DC End Point: :
400 0
DC Initial Value: :
2
DC Exponential:
-0

&5 &= 22
o
Folalbaobal

z

AC Portion G (1/s) Damping Constant
-0.188427

£ (%) Damping Ratio

-

AC Swing Frequency:
1.0 :
AC Initial Value: - : 2.999256
o || A-SwingAmpitude | | | 06857 @
AC Exponential:
-0.1885805

=
=)

=
T

=

G—w Plot Diagram

» &, Damping Constant -0.1885 @

-0.1%
-0.14
-0.16
-0.18

0.2

, B-Damping Ratio 2.9993 @

f(f,): Ajd.;- *eo:)‘r +A2ac *erxzr+jmf

where Al = DC hifial Value,
A2 = AC mitial Falue,
W = Swing Freguency.
wi = DO Bxponential,
w2 = AC Exponential.

5
O

2 =
-

=

1 1 1 1 1 1 1 1 [ [ 1
0.0z 1.5z 3.0z 4.5z 5.0z 7.5z a.0= 105 120 135z 150z




EE T R ,»aat;;r)afg\ﬁ

x|

B8 oom | ®E | 000 hA | B.ssa | @5 | A |

it =
RS || BNE || ER || BO || f7F || FUED || 2 | EE | | [EEE | | EEF | | G i &
%
E . . . . . . . . .
I B e e e
74 I R 4 55& [} 1,1 04: La.__u_s_u _______ I
T : : :
7 :
2.3
-2.4
-2
EXN
- ; : ; ; ' ; = . i .
11:04:08 : }:ﬁPeH ?411?8&? ] 11:04:48 11:04:08 : }{H-"f'Pe:E]1 ?41{28%& | 110448

8 oom | &E | oon A | 15 @5 i |

3. 11:04:19.700
10 , , , , , , , , :

! : ! ihaze ! I !
[ TEFRA / TAEE ]

11:04:08 110443

8 oom | ®E | 000 A | 5.9 | @5 | aa |

1. 11:04:18.700
17 : : . . . : : :

Eilﬂnﬁﬂﬁﬁ" ﬁ u_._naal_ai.m_u ............. __________

---------------------------------------------------------------------------------------------------------

L 2 S

] VYN o, qzaﬁ 1@. 11Ju4 19 suul ]
B ; .....................................................

i= 1 : 1

11:04:108 11:04:28 110443

[ LR f LA

9 oom | &E | o000 | A | 10279 @5 ik |




lﬁ*iF:}ﬁ'A\’}'??#

. =[0] x|
%= 2l EAmA (]

G Open |:_°| Calc H Save % Print E Border @ Restore BgCqur LlneI]ut
1 = = =
# Oscillatory Data Producer 4 | 1-RawData | 14645@  114s | Damping Analysis Results
“DC Portion : : " : : ] ] : dt (ms) Sampling Interval
50.0 |
DC Begin Point: |
|E| | Fdi{Hz) Damped Natural Frequency
oCEndport 067112 |
nd Paoint:
|EH:|E| | Fn{Hz) Undamped Natural Frequency
S 0.677632 |
nitial Value:
|E| 0 | AD Mode Ampliitude in 1st Cycle
D(':E o 13.455555 |
xponential:
| 00 | A1l Mode Amplitude in 2nd Cycle
: 2042008 |
~AC Portion G (1is) Damping Constant
AC Swing Freguency: |":"58881 4 |
Y Damping Ratio
1.0 | Ci
AC Initial Value: 13.820445 |
1.0 |
AC Exponential:
-0.1885805 |
; | S O—m Plot Diagram
= ———— 1_
5. Damping Constant | 05888 @  11.1s »
? : i : : : : : : '
f(f): J‘Hdc *Eﬂﬁz’f +J‘12ﬂc *Em2f+jmf
where Al = DC ifial Value,
A = AC mifial Falue,
W = Swing Freguency,
e = D Bxponential, : :
a2 = AC Exponential I:I.::Is 4.:35 S.IEIS 12I.Ds 1EI.EIS 2IIII.IZIS 24I.Ds 28I.Ds 32I.Ds SBI.EIS -’-UIII.IIIS




HAFIR T A 47— FoRliEA 17

& Damping Analysis

§& open ‘ B calc ‘ -l save ‘ &5 Print ‘ t Border | & Restore ‘ P BgColor ‘ = Lineﬂuﬂ
q 1. Raw Data |_ 25_751| @ ’m‘ Damping Analysis Results

dt (ms) Sampling Interval

3

[ )
=

50.0

(=
=3

Fd (Hz) Damped Hatural Frequency
. 0.802432

2_2- Fittered Data l]-9243| i€ | 12.05s Fn {Hz) Undamped Natural Frequency
i o o . 0.8044G67

1] Mode Amplitude in 15t Cycle
4597544

H H : _ A1 Mode Amplitude in 2nd Cycle
0.8024 & 12.05s 3592682

G (1is) Damping Constant
-0.359259

L (%) Damping Ratio
7107436

b
[x]

(=]
(=]

45075 @|  12.05s

O—@ Plot Diagram

-0.3593| @ 12.05s

71075 @ 12058




®
B FHE F:1 F%

A\

¥ g

=T ()

|Sampingtorval ms)  [s00 |

Damping Constant (1/s) =

Damping Ratio (%) ¢ | 7.107536

Raw Data

Filtered Data

Swing Frequency

Swing Amplitude

Damping Ratio

12.0s

14.0s

V4

16.0s

18.0s

v

95



Aﬂ %ﬁX.\Z ﬁ& A~r]

=} T-¥ MiEHE - Microsoft Internet Explozer EE&E

(s | || e ] 30 svm || shon| e | 200415246 CR M) du XY WLGs B

18 vE— TR HE— TR
17

REA T EHA
amw&<%

| LA TR &2
AT I
k) e

Ei?l SEZI ?j?1
[ T:RAEEI Oy { X: BRTEEEE (Obm) ]




20034E11H TH CRIA)  FEEE R W1 e

na-a0:e NEI0:0 100000 14;03:00 19:0630 200

00:008:90 [:00:00 OE30: 9 12:00:00 16:08:00 ;0030 24:00:00

P 5% IJ |:‘|'° #’% Sall LU L] AW EERE el B

LR R 8 .44 1.7 03:54:00 b.dd 10:22:00

L F] o = S P o
= Ay T }_ g

e
GIF,
JPG,

PNG.

(R B et
. ;l}liﬁl! u;--::tiq'.un

el

e B el

SRETIT @ 0 R0
R ban

_ ™ e e N e i -__..- ; A
®

B FHE F:1 F%




ODX,

B FHE F:1 F%



l"""'

1______.

TR ==

e

BREPOE YR
R

=10 x|

=
| EER T |

BEE L AR R AR

B2 I A 12

At « Ao

& # 5

55 5%

AL

i 8 FF

ik

i T AU =

) T AR R

B

M2

‘N2044A03.

2004-04-10

oo

36

B4 ¥ 22

Wik ZRE

BEEIREE F4

M2

‘N2044A03.

2004-04-10

oo

39

B IR 22

[l

EAEIEE F4

M2

‘N2044A?3.

2004-04-10

o7

35

13 8 B PR

345KY Bus#2

BSEBIR F2-TFFF

M2

‘N2044A?3.

2004-04-10

o

35

M2

345KV Bus#2

R P2

M2

‘N2044A?3.

2004-04-10

ov:

35

6 2 5

345KV Bus#2

S, O

N2

‘N2044A?3.

2004-04-10

ov:

35

pEEy ok

345KV Bus#2

EHEEE F2

M2

‘N2044A?3.

2004-04-10

o

35

sy ok

345KY Bus#?2

g 2

M2

‘N2044A?3.

2004-04-10

o7

35

R

345KY Bus#2

=g 2

M2

‘N2044A?5.

2004-04-10

ov:

S

13 8B R

345KV Bus#2

BSEBEIR F2-1FFF




Ill:{‘%}:,, | SEEB7)0)

.;.s.*' Talwan Power Company

ODX,

B FHE F:1 F%



L NN

e | el | i B4t | HiEeE | mmassus |

A | ABO3B301.532 | 2003-12-11 00:15:32.000 3451 BUS#1 Wr {SHESZE |{SHES=E F1-Va
A9 | AGD3B391.435 | 2003-12-12 09:14:35.000 45k BLIS#T Wt {Safs2E [SIR=8 F1-ve
A7 | ATO3AVIZ.349 | 2003-12-1319:23:49.000 Eimiaig {STRZEE [{SHRZ=E M1-EBF

54)# % — < SQLF R
4% k5 TR A 0 BT
UL E AR TR
A ERS WL FIE £
L i

¥

B




BESEHRE TR

E A BB e | Stk | s A | mEasdvs; |

[~AT ] A203B301.532 | 2003-12-11 00:15:32.000 =@ 345K BUSH Wr (SaRo=iE (53R F1-Va
A9 | AI03E391.435 | 200N12-12 09:14:35.000 (= 45K BUSHT Wit (ARl (Saks= F1-vVe
AT | ATO3AVUZ 349 | 2003-N\-1319:23:49.000 |5 F-EwiEAT {Saks=iE (SoRs=s F1-EF

e
[} ]| ) e () e |8 o

|Java Applet Windowr




“~ ~h -a»—

e A

't"lﬁlmlt'r_

| EiREE

e | ,
ﬁvﬂu‘ﬁ

= 5 "V.LVIPQF

ﬁﬁE%&-I&@EH&V,%

(5 = 0002501000 )
R iR Y+

#3 5 ERE

S L E e

14 -

u =
K
[ —

EadE W ¢

000025 I.:I 100 ]

. 1040

Bl -+00:

= Tau=efE

’

63



BAT 2k ey i VIPQRAR i o 0

e —— - .

W osavianac e BNEA




o TAIWAN POWER COMPANY

Ewea | TUERAR

-
IJ

T BEETSEE
| P

=1o] x|

B E Al i

EEp R L » BR-cH

|EE e |

| | R

HIEEERE -

HEHE®RAE
HEEFEFTIIFE

3 xfy i BF AR
e 48 F #r 5] 3&
£ ol Sl il ol

A B B

IRy B R G A - R ERIREER
(AEmRRIIAERE ) 284 -

BRI EREEERERREA -
ELFEGHIVERFAEENRBERERN - ZH#
BERNFER ( EEERE ) 284 -




’a BFELE - Microsoft Internet Explorer

&M EH e o B RE RS BIIQQF.

TAIWAN IMOWER COMPANY el o &ni ix

I | WO | IR liﬂ_ | 4t Imﬁ |

B e @it ¥%  (Accessory Software )

E— SR BREER B IR fIEAY EMOS 98 XS - A H BB EERY WEF ETHESTH
TAE » BAFTERTHARGRENZEZER - Gl -RAPHEZEZS —HEAFKE
Java Plug-in W] - =THE@E R ER IR P &LT RIS BaE *

EMOS 98 f2:\ T &) » BEMEE » ¥4 5 DISK],DI
BT Eox » A DISKL » BENE Setup ZEFRFH

2 B AT RO

B P 4 #%4%#F  (Client Environment )

- VEEFEEE . WAiremnnft Tetarmat Bounlara & 0 001 B R A Ll

®
B FHE F:1 F%



i
o+
SAU)
Em

L

S
N

2 %0 Dynapro

- m%-&'ﬁ

— %;EAQHU e5 oA BR m N A ' '
R ENREACE A 4 HE

— SRR ERAVER -
I EREAC 5%

— SR EIR B R EYE)
YE&C 5%

AN, 67

B FHE F:1 F%



HIHE R

B FHE F:1 F%

B

% © TY/MM/DD hh:

B8 |y

68



B % = B A7 el B 3 (eAR

N /%E\‘%[ ? 85 DBER Y- AL

Feederl

AGDE .
®

B FHE F:1 F%



JRTE S b AT eI b gk (AR

| i e R e EEID SR8 [P]
SBREAT =5 D]
TEZ 5 [ N A SEFSEMTT BERE 7]

B R =L E]

HRIERIBIEE

ERE SR (7]
AT R [A]

ATDL. "

B FHE F:1 F%



? 1 |01, BUSBAR1 Vr (KV)

BT REERE

RS S

. FEIET T A

NI h
®

B FHE F:1 F%



B % % a7 e b R e A

\$}’:I.A g BN EE 4% DynaPro - [FERE G2043061.154] g@
. J_j{ IKEF: jj = : : By B @ = i w419 477 »
Nl e ' — - |

H#3 5 EEE

ATDL ;
®

B FHE F:1 F%



SR A AR T Eii 74l ,f‘: S

m ¥ o BNS 35 & i R w% ’ %ﬁ'/a‘ftr%’
EMS = % Sk g 1535 % /?3 et B ETEEEr AR o
AL TR ARRENA 475 F i
R R S S
B R EX a;%wﬁﬁm/ oAt 4o
FETEET O B B R PE’mﬁ%JEL,Eb
2 %fﬂ*? B b o

TR T SRR G SuE I e 1Y R o

ODX,

B FHE F:1 F%

73



	投影片 1: 台電電網相量即時監測系統 功能簡介
	投影片 2: PMU 智慧型架構
	投影片 3: 同步相量電力監視系統特點
	投影片 4
	投影片 5
	投影片 6: 多層式電網監測系統架構
	投影片 7: 三相同步相量數據傳輸流程
	投影片 8: 三層式相量數據處理系統結構圖
	投影片 9: 網頁運行所需配件安裝內容
	投影片 10: 內容
	投影片 11
	投影片 12: PMU
	投影片 13: 動態事故記錄檔案回傳程序
	投影片 14: 穩態相量記錄數據回傳程序
	投影片 15: 大流量又穩定的相量數據傳輸系統
	投影片 16: 何謂相量  Phasor
	投影片 17: 相量時標﹙time-tag﹚與取樣資料的表示關係
	投影片 18: 穩態相量資料表基本內容
	投影片 19: ADX PMUWEB 登入網站
	投影片 20: 用戶端網頁功能簡介
	投影片 21: 瀏覽即時監視
	投影片 22: 瀏覽即時監視選項
	投影片 23: 瀏覽即時監視-單線電氣量
	投影片 24: 瀏覽即時監視-群線電氣量設定
	投影片 25: 瀏覽即時監視-群線電氣量
	投影片 26: 瀏覽即時監視-線間電氣量設定
	投影片 27: 瀏覽即時監視-線間電氣量
	投影片 28: 瀏覽即時監視-功角監視
	投影片 29: 功角監視及功角擺盪的示警功能
	投影片 30: 警報視窗的顯示內容
	投影片 31: 功角監視示警畫面
	投影片 32: 瀏覽即時監視-功角擺盪
	投影片 33: 功角擺盪的示警畫面
	投影片 34: 瀏覽即時監視-同步相量
	投影片 35: 瀏覽即時監視-功率耗損
	投影片 36: 瀏覽歷史趨勢選項
	投影片 37: 相量電力數據
	投影片 38: 負序不平衡因數公式
	投影片 39: 瀏覽歷史趨勢
	投影片 40: 瀏覽歷史趨勢
	投影片 41: 長期電力趨勢畫面
	投影片 42
	投影片 43: 多站電力-參數設置畫面
	投影片 44: 瀏覽單站電力畫面
	投影片 45: 圖形加註
	投影片 46: 瀏覽多站電力畫面 - 1
	投影片 47: 瀏覽多站電力畫面 - 2
	投影片 48
	投影片 49: 瀏覽功率總和 / 線路損耗畫面
	投影片 50: 瀏覽多站功角 / 多站頻差畫面
	投影片 51: 低頻振盪分析- 理論值分析
	投影片 52
	投影片 53
	投影片 54: 低頻振盪分析- 實測值分析
	投影片 55: 低頻振盪分析的報表格式
	投影片 56: 瀏覽X-Y 關係圖畫面
	投影片 57: 歷史趨勢圖列印圖面 – 範例
	投影片 58: 瀏覽故障文件
	投影片 59: 瀏覽故障文件
	投影片 60: 啟動動態事故觸發警示視窗
	投影片 61: 動態事故觸發警示視窗
	投影片 62: 瀏覽事故文件內容
	投影片 63: 台電龍崎站VIPQF 動態振盪曲線
	投影片 64: 雙龍站的動態VIPQF振盪曲線
	投影片 65: 參數設置
	投影片 66: 系統條件
	投影片 67: 動態數據處理系統  Dynapro
	投影片 68: 壓降手動分析的簡易操作程序
	投影片 69: 壓降手動分析的簡易操作程序
	投影片 70: 壓降手動分析的簡易操作程序
	投影片 71: 壓降手動分析的簡易操作程序
	投影片 72: 壓降手動分析的簡易操作程序
	投影片 73: 台電電網相量即時監測系統

