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ABSTRACT

The time for this project is as long as three
years. The main job for this year is to discuss the
low-frequency oscillation situation of Taiwan
power system in year 2003 and 2006 and propose
appropriate advice and improvement methods.
Now the discussion of that portion of year 2003
has been completed and that of year 2006 is
expected to be finished until the end of this study
year. The software needed includes PSS/E of PTI
and SSSP of EPRI. If there is any kind of

equipment model that is required but not included
in the software package, the user-defined model
such as the exciter user-defined model must be
created. After solving al the modeling problems,
observe the low-frequency oscillation situation of
the system with and without power system
stabilizers (PSSs) between 0 and 3 Hz first. Then
use eigenvalues and right eigenvectors to
determine the oscillation modes and examine the
participation factors of those participating units
with power system stabilizers to see if it is
necessary to install PSSs on those participating
units. The above analysis results need to be
verified by time-domain analysis. If any oscillation
mode with damping ratio not larger than 0.05 is
discovered, solution will be addressed according to
the specific situation of each mode, involving the
decision of whether it’s necessary to install new
PSSs or not to make the dynamic stability of the
entire Tawan power system meet the
requirements.

Keywords : exciter, power system stabilizer,
dynamic stability
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# 31 92# xR 4 PSSP S i dy enit s g %

S BE e W H(Hz) et 4R T B RS g W5 RN
1 -0.486848  0.723054 0.1151 0.5585 control 1202(% %)
2 -0.527365  0.788634 0.1255 0.5559 control 1201/1202(% )
3 -0.386822  0.842404 0.1341 0.4173 control 1002(F% =)
4 -0.673344  0.897512 0.1428 0.6001 control 1201/1203(% *©)
5 -0.481218  0.968857 0.1542 0.4448 control 9204(% %)
6 -0.135626 _ 5.279589 0.8403 0.0257 interarea A L R i ks
7 -0.254412  6.834764 1.0878 0.0372 local FRE 2 oz
8 -0.312097  7.104716 1.1308 0.0439 local Pz oL 4
9 -0.349107 10.376945 1.6515 0.0336 local felo s
% 3:‘;;‘%» PEEPE OB PBHEIFRONAR%
K% F o E W (HZ)  rerot 3T S BN S-F 5
1 -0.344082  0.650300 0.1035 0.4677 control T11~714( /7 /E)
2 -0.486714  0.723099 0.1151 0.5584 control 1202(3 ©')
3 -0.527364  0.788651 0.1255 0.5559 control 1201/1202(% *©)
4 -0.378465  0.847694 0.1349 0.4077 control 1002(F% =)
5 -0.671130  0.906731 0.1443 0.5949 control 1201/1203(% *©')
6 -0.467765  0.966207 0.1537 0.4358 control 9204(% %)
7 -0.466948  1.126576 0.1793 0.3827 control T12(/7 )
8 -0.969615  1.338670 0.2131 0.5866 control 9411(4--)
9 -0.962132  1.799859 0.2865 0.4715 control T11~714(/ /E)
10 -0.355621  5.297071 0.8431 0.0670 interarea Pio B4 oA R P
11 -0.373804  6.837313 1.0883 0.0546 local FrE 4 e
12 -0.327967  7.099323 1.1299 0.0461 local Pz oL 4
13 -0.451759 10.343287 1.6462 0.0436 local el o

% 33 92 # & fi4r » 2NN PSS IR S g it A B %

KoL B #F(Hz) Rt FF RS g6 W5 RN
1 -0.486839  0.723099 0.1151 0.5585 control 1202(= *©)
2 -0.527369 0.788635 0.1255 0.5559 control 1201/1202(= **)
3 -0.391729 0.842708 0.1341 0.4215 control 1002(+% =)
4 -0.673836  0.897128 0.1428 0.6006 control 1201/1203(= **)
5 -0.480945 0.968723 0.1542 0.4447 control 9204( % %)
6 -0.971326  1.335474 0.2125 0.5882 control 9411( L)
7 -0.368595  5.295907 0.8429 0.0694 interarea i R e AR el i Y A
8 -0.348321 6.813610 1.0843 0.0511 local v/ E 4 o -
9 -0.331652  7.097109 1.1295 0.0467 local g ok 2

10 -0.451528 10.343266 1.6462 0.0436 |ocal e e ki

434 92& ¢ 3 4r PSS T S 4y chitA B &

o5 T #HFH) R ¥ s ERE S N 1

1 -0.385495  0.673512 0.1072 0.4968 control 1001/1002(#* =
2 -0.572120  0.700794 0.1115 0.6324 control 612/616(:& 7 )/531~538(* \)
3 -0.524291  0.841474 0.1339 0.5288 control 1001/1002(#* =
4 -0.625289  0.855345 0.1361 0.5902 control 1203(% %)
5 -0.849412  0.937688 0.1492 0.6714 control 1401(37)
6 -0.506099  0.987619 0.1572 0.4561 control 9204( % %)
7 -0.073437  5.434070 0.8649 0.0135 interarea e e AR e Bt 5 b i T
8 -0.250471  6.813972 1.0845 0.0367 local AP/ E 2 oF
9 -0.317695  7.093888 1.1290 0.0447 local My oL 2

10 -0.352768  7.396081 11771 0.0476 local 1103(* fh)e & s

11 -0.395981  7.951053 1.2654 0.0497 local i S

12 -0.365726 10.391083 1.6538 0.0352 local fod o ks



% 35 92.& ¢ 4o 0 2R PSS AR S sy A B %

Kot HcE W (HZ) e rot 3= T S BN S-F 5

1 -0.379139  0.679284 0.1081 0.4874 control 1001/1002(+ = )
2 -0.544438  0.685389 0.1091 0.6220 control 612/616(:L 7 )/531~538(¢ X)
3 -0.560283  0.846509 0.1347 0.5519 control 1001/1002(+ = )
4 -0.636857  0.857701 0.1365 0.5961 control 1203(% %)
5 -0.848650  0.936967 0.1491 0.6713 control 1401(3 i)
6 -0.502597  0.984848 0.1567 0.4546 control 9204(% %)
7 -0.970994  1.334249 0.2124 0.5884 control 9411(#--7)
8 -0.339341  5.484224 0.8728 0.0618 interarea Pio B4 oA R P
9 -0.392885  6.860437 1.0919 0.0572 local FTRIE A o

10 -0.333089  7.102036 1.1303 0.0468 local B oE 2

11 -0.393617  7.407889 1.1790 0.0531 local 1103(* k)& & &

12 -0.456093 10.364020 1.6495 0.0440 local oo it

% 36 92 # 4V A 4c PSS AR S ds ¥t A B &

¥t Pk Wk (H) e RS iR psE
1 -0.554568  0.647992 0.1031 0.6502 control 612/603/607(:1 T )
2 -0.908465 0.812741 0.1294 0.7453 control 841(%% 21’_\)/831(7?* L)
3 -0.390258  0.849332 0.1352 0.4175 control 1001/1002(+% =)
4 -0.559942  0.998453 0.1589 0.4891 control 9204( % %)
5 -0.160569  5.939562 0.9453 0.0270 interarea S b R S 5 N Y
6 -0.491572 11.554657 1.8390 0.0425 local 9412(f= )1

437 2&defiie » PSS(H § M IRIELD )T S g oA B %

¥ i W H(Hz) et /R R A
1 -0.547797 0.648588 0.1032 0.6452 control 612/603/607(:L T )
2 -0.907578  0.813348 0.1294 0.7447 control 841(4t, 28 )/831( % i)
3 -0.397058  0.849250 0.1352 0.4235 control 1001/1002(+% =)
4 -0.559469  0.998813 0.1590 0.4887 control 9204(% %)
5 -0.605767  5.925519 0.9431 0.1017 interarea ol e R
6 -0.518180 11.571450 1.8417 0.0447 local 9412(fr & )& -

% 38 92 Edmfiic » 2R PSS AR S sy A B %

B H it W (HZ) e rot 4R B BN S-F 5
1 -0.532400  0.630625 0.1004 0.6451 control 612/603/607(:L F)
2 -0.904600  0.813917 0.1295 0.7434 control 841(4€ 3 )/831(F 1)
3 -0.410751  0.712182 0.1133 0.4996 control 711~715(#” £)
4 -0.416829  0.715920 0.1139 0.5032 control T11~714( /" :£)
5 -0.368976  0.848249 0.1350 0.3989 control 1001/1002(+ = )
6 0.129665  0.939167 0.1495  -0.1368 control 711~715(# /E)
7 -0.547213  0.992054 0.1579 0.4830 control 9204(% %)
8 -0.606127  5.946437 0.9464 0.1014 interarea Pz IPi- o=
9 -0.518326 11.571571 1.8417 0.0447 local 9412(fr X )¢ 4 34

%39 92 & fmfide » PSS(F § U IR/ELS )BT 4 b5 S8R A i % (9411)

o5 T #HFH) R ¥ s B S N 1
1 -0.547651  0.648715 0.1032 0.6451 control 612/603/607(:1 7 )
2 -0.907582  0.813319 0.1294 0.7447 control 8417 #£)/831(F 1)
3 -0.397216  0.849253 0.1352 0.4237 control 1001/1002(+* = )
4 -0.559379  0.998583 0.1589 0.4887 control 9204( % %)
5 -0.943448  1.369737 0.2180 0.5672 control 9411(4- L)
6 -0.622883  5.920001 0.9422 0.1046 interarea I Rl S § A
7 -0.710203 11.613286 1.8483 0.0610 local M11(fe-T )e k5
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R A

PSS A 2R %2 Fl# | PSS B3 %2 Flic | PSS & 2R 582 Flic
v ¥ = 1.000 < ++ 1103 0.818
£ 4 0.413 v = 0.741
v i 0.352 RN 0.196
v i 0.339 v L4 0.141
R 0.275
v fox 0.253
S 0.170
A 4t PSS dv » 3R 4 PSS ‘v » 3R PSS
¥ 74 % (Hz) 0.8402 0.8428 0.8431
FE R b 0.0257 0.0694 0.0670
N &P P LN(PRES B
PSS A 2R %2 Fl#k | PSS B3 %2 Flic | PSS & 2R 582 Flic
v ¥ = 0.994 4 = 1.00
£ 4 0.421 < +% 1103  0.857
v % 0.328 v L4 0.229
v F i 0.324 s X 0.189
RTEY 0.259
S 0.241
v Fe L 0.234
A 4t PSS dv » 3R 4 PSS ‘v » 3R PSS
¥ 74 % (Hz) 0.8648 0.8728 0.8728
FE R bb 0.0135 0.0618 0.0618
92 & dm 4%k S(K A FTP /R K5 L e 9411 iB48)

PSS A 2R %2 Fl# | PSS B 3K %22 Flic | PSS ER 582 Fldc
v ¥ = 1.000 < ++ 1103  0.508
v % - 0.304 v = 0.452
v g 0.240 v B 0.095

Feo T 0.126
* 4v PSS dv » 384 PSS fv » > 3R PSS
¥& F4F 5 (H2) 0.9453 0.9431 0.9464
FE R b 0.0270 0.1017 0.1014
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