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200170 |1.egf2 UW dofT sk B R 4 S FTHAAE o | EAEWAL T |Professor Chen-Ching Liu
5/07 (2. 88 UW dofpuie 2 & ¥ R o4k - # % Professor Jeng-Neng Hwang

I BRER TTHHLS EBERN - Professor Mark J. Damborg

4. 38 "EHhH ARG TBRBET -

5.4MEFTHRLEBREAER -

6. 6 EMOFETEBHSF -
2001/0 |1. ¥ B b= BEHRTFE - M HH AL E |Professor Chen-Ching Liu
5/08 2 BB A AR - e Professor Jacques Lawarree

1. 28 EHHEERBRERER Bonneville William A Mittelstadt, P.E.
200170 |9 gmmp P oz kBB ABE SN - (Power John M Haner, P.E.

3. A ELEBABSEZEESE - Administration Carsoq W Taylor, P.E.
500 |4 %4 120 AR TLRRH (BEA) Tzubui Lin, PE.

5, 52 B BPA M # & £ e 2 My -

LEx2DOE#H T T h ik, 2 1458 |£BE4RE  |Philip N. Overholt, PE.
200170 | .2 - (DOE) Lee H. Gebert, Officer

2. Eﬁf%DOE %@9[‘%%-@&%’#1?4’?’&“ Frank Y. Chen, PE.
5/10 |3 g2 DOE A # £ 4 £ B E W A& K8

HATH AR ©

| BB EREBHELAZAER - VP Profssor Arun G. Phadke
200170 |9 mrpast B A LS ER - Jaime De La Ree, Ph.D.

AR EREAL TSR AK, ZEE - Professor Yilu Liu
M1 Y 2mm R E 2 b RFERN -

5. 956 E T2 KBEEZREHR -

e EPRIESRER X BT HHENE |Eh5%A A |Ahmad Faruqui, Ph.D.
200170 |9 - (EPRI) Massoud Amin, D.Sc.

9. B EPRI L4545 5 T 2 0K 37, o Sound-Nan, Liu, P.E.
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3.1 # g4 K% (University of Washington )

Fuitkth RRBAELTHZ
X3 # % * Professor Chen-Ching Liu ($/484k)
Professor Jeng-Neng Hwang
Professor Mark J. Damborg
Professor Jacques Lawarree
Muuk - 356 Loew Box 352180
Seattle, Washington 98195-2180
E 3% 1 (206) 543-8590
1% & 1 (206) 616-8554
& T %4  liu@engr. washington. edu
B R
L. 2 B B4
ERBARZANZEBLNEREMNZBRE > 2L
HHE3EAN  EHRARIBRPRAGAL  EH 79 245 K
T H 4GB (tenure) # 3 45 % > 4538 NSF 4848 & 45t % 42 (NSF
Presidential Young Investigator Awards) ## 8 % - IEEE
Fellow 3 16 & » #AFlxmEHm03L 18 B » HIFIX X4 - 84
BEBHH D AR
BHAMRZFREEAL 19971999 8 1350 B £ F
1999~2001 ##5 1800~2100 & £ FHHF4 1100 E £ - B




A#FE 210 st BFHF 180 K324 ~80 M8 +-51
£k R 2025 it R A ¥ AR A EFH quarter 44 35
B3 22524 (TA) A8 130 @R ELe (RA &
RF) %% -

EEMAZENET 0 X2 HPASHIAE G AR EEIC
(Electric Energy Industrial Consortium) sAzkByA %334
AMFTH @2 AR > EEIC 2B # Bonneville Power
Administration » Puget Sound Energy ~ Seattle City Light ~
ConneXt * Snohomish PUD ~ ALSTOM ESCA A Tacoma Power -
EEIC SR din Xt B BALLFERAHELCHBHE &
o AR EESE - EEIC 4&£ 2000-2001 2 i A& & % 57500 %
Ao R XA RS L AR ARE (B 28) £
WEAEEGEE o

PISA A 32 B SN AR R L7 a8k — 18 APT (Advanced Power
Technologies Center) » sk & BA4e# 1997 &£ » @ m ey tk4EH
Arizona State, Iowa State & Virginia Tech, %4k 24 41 64 4B 8%
# ALSTOM ESCA ~ CESI (& K#1) ~ Mitsubishi Electric ( B &)
% LG Industrial Systems (##H ) -

APT BAT EHAT D AR ZEHE BV AT HEAB A
EPRI % #wE hn#i 4 %43t £ (Strategic Power
Infrastructure Defense, SPID) & K - sbat £ R 46#> 1999 & >
BEBANEET -

2. WRAE
(1), # B 48 K4 T 42 B4 Arizona State -~ Iowa State &



Virginia Tech = K% #47w a2 SPID & 4 %
B BAEBRBEREREGEITES BB, TH
o W —BHER XA RH - BHEITEF  EFEE -

(2). Blsasr %4z A A EEIC BB A SR LAREE N F o2
Ko UMEEAHZTHNABEERL  EMEARBEENR
2~ B AP REEL L HBAMWE fleld trip AR

sl g

). BEHA2HKCHAARGHEZ—E > CHRETRAE - &5
RBEBAZEARR > FRENABRAREZ L E
RORAEGHAAZBLEIRANBHZR R — AR
MENZES > UABRBENERENALKIAE -

(4).SPID & 1 544 4 sh4% Al Z B 2 444 * Reactive Layer ~

ﬁw

Coordinated Layer % Deliberated Layer @ & =/ 4%
FlZ Agents - i24& Agents 7 + &M KA VLA A
H£R ST HEAE o BT RAA R R AR E R EH
¥ T8 | (Hierarchical) = HF K A&KEH IR -

(5). BAAEHARASPID IHE-FZ22 e > FAELL
Agents X ER AR IR -

(6). SPID z A pA s brik B A MR AES) > HABPATHE R
BABAZALT) > ¥R BEX ALY SRR HRRE
NHRGHEZ EZEBHE

(7).SPID ¥ % #18 & £#4 > & Vulnerability Index & Hidden
Failure Analysis & Islanding Scheme > X &
Vulnerability Index & W2 &2 BT EHER LML

CBRMARLT > WERERBE-—EEEEHS > RETH



A2 EHF KX ; Islanding Scheme 23t E A FBER &£ - &
WM H AR S FE o B NEHFT R APT s B L F] A
(A

3. Wit mEH
(D.6T24 588 1298 R BEES > RETSHIWIHLAE
RZLER - BREEWNRREEEAARFETNHHALTE -

(D). BREENHHLAZIPR A ERERAAWTZRE
THBENEERELE S BB B EE o ghb o
AREAARZEETHRLATEHBARAT LIRS BITHAER
ARBZENGELRHGHE > B T29 R 21 EHFHRT > &
HHERFEETERZ B -

(3).SPID BAT I A BRARAFEHERE S ERBBIIAERD X
#oORBBRABEREMAE HSPIDETREY A
BRBRZARE M AME > £AHTH -

(D). EBRBRARLERATHNOEHERARHAERZIHFEL
#HoOBNHERSHELAFHEBZAER > SR+ SEFERN2
B RBRANERE BNZEN2NRAEMETNEFHER
2 X (BHEMRAEZS) BARE  BEELELLTEN
ZHEBRG -

B). ANHBZRERESHRZIANE > TR

PT 2 8 &5 R BEE 45 411

2

BEETRZFAE

R o F K4 A 29 .
(6). BNEASH T RATERE > BRAXRHFE  BETRHS

B2 EEwRAEHHYS TRAZLBEZRTR—BRE
A8 BEHOAUHEAEFREERER  RALZBEOMHBY
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3.2 Bonneville & 7/ % ¥ 5 (Bonneville Power

Administration)

%34 - Bonneville Power Administration (BPA)

&

at Vancouver , WA
(#uk) . http://www. bpa. gov
Ewm# % o 1. William A Mittelstadt
2. John M Haner

3. Carson W Taylor
4. Tzuhui Liu ( #/#%& )
22 3k : 5411 NE Highway 99
P.0.Box 491
Vancouver , WA 98666-0491
E 3% 0 (360) 418-8647
&% : (360) 418-8646
E - mail : 1. wmittelstadt@bpa. gov

ok

2. jmhaner@bpa. gov
3. cwtaylor@bpa. gov({8 A # 4k :cwtaylor@ieee. org)
ERGE a

1. BPA f4
BPA ( Bonneville Power Adminsrtation ) #& s 3L# 1937
F 0 CARY Bonneville K3 & £ ) oy — AR 4% > /£ 1940
-85 > BPA &y W G iR A B &4 F AWM ¥ .0y Grand Goulee K4 -
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B 1% BPA A B —BA A B AHIE > BARBNEBRNEN KL
1977 S22 BN BRI - BERD LAXEEH NG -

BPA X 3F 5- & 71 & oy % B 8 3L 3R T4y Lb 52 39T 84 29 18 9 #5 K35 A7
EA NS E G AR RE s ERA 4 > M BPA i
ABAAEFKF AL EHEA - L7 Bonneville AFAZBBENER
FHFEIRF - ASR BPARBRAREIL AN ESER #TLHE
BARAZ+TEFHxE-Z - BN WSCC (Western Systems Coordinating

Council ) E# 44 -

Bonneville Dam

S

HEMGS @ BPA A AR BILERYw 2 Z R
EWE > R-EEARRERNHRERGLAA4008) > ©THB
—EATHRENMTEGHEENMAFE G TIRBFE P - b4k - BPA
WMELARTRLEDHEWE > b w e K> HE > RE|RRE
H o Rk —#& & Pacific Intertie # &ILE] Ao o
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.
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BB AR FER LRV T EMGBPAEE > MmaA
FELOAEEHABEINRELTE HERALEEL - £ 5
NRFEERME BPARTHESSEEEZEEN N HLBEHEAERS
A EAFERFRFTERE A, § BB LNTANFE,
BPA I ERdF i X oo P41 BELEA—BARAEHHTAE -

BPA HHFUANARNE T REIMNCHRARTITEHLE
BRREE - REHEOEAL - EITERRROTEEN L4~
FATH ARERAFARBRES D) Bk AL %Mk BPA —
FRBBEELCLLIRARERBAAKFRLEN IR A4 - # A
doib - BPA £ E A WG ARE RIE 0 L RAF B ETEESF 0 BPA
EREFUARESEFEREAAA LS - BRI - BPA 28R % — 18
HMESOBME  TLBRBERRA - BN - ABBGERER
AFURESRLZ LA E - &b > BPA A 1980 F42 » BRI 4
et R HE—BHXHARR BRAEFARLR ) ARiT
15 4 » BPA & & &9 RE R A BBy E Al % 248 8 AL Bty » AL
GOOMW &9E 71 » & uAdR4% s 3 W (Spokane ) Fa i 47 % 7 (Boise) &)
REFER st -

G

. BPA &) sE 4R -
RN e & o BPA ¥ 4 A mo {1 = 2 3(FT
(1). The Power Business Line (PBL):
ABBHNEN T ERELBELARLICAFE AL BRE
BREE -HERFKER - BPALEHEEEL D BERAE T
¥ o ORI AIREBME

(2). The Transmission Business Line (TBL):
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AHPAEEE G EERIL > & Bonneville KA EEH
RamENEN 8B ACHDICHTEREHB/ETE M A
AR BILIE S ST EEHARE 300 BE Exbfoifig
# 24000 > EEH By mE T -

(3). The Energy Efficiency Group :
UM TN EZRGARA THHE - -LBARL
BHhABRETH AR SHEONESLER - e d TR
B WAL ABBRB A ENHEEESR
(4). Corporate:
FUMEZRAFTEFEIRBRGALW R ZABET - LT
HOIERBEFABERERBATLAREFET OER -

3. BPA mEEYBLEA K ¥R

MEEEOAY  THEERRKBANERA G SHES
By &M B BPA AR RAME@MER EREILZ — o bbb HF
ZHEFENEREE PHE BPA BAHANGRT AR FTEE
i E R - REBUDBAI R E o BIAMH BPA 2 A B RO
o MFR T RilegBE S 0 BAH EibRARZ ERIESE BPA- 4%
A~ M E ~ JEd BPA EHGHO AR A S BIF R R
TasotR4e ¥ T EUNE - 354 BPA ey R 2l N > ERAR DA

(D). #ed3m%:
REER/E > RUVEA X AFELALE By &
PEERTIFARB - B EROTEAFNREFHFALR
BPA wE @B e Z P THREFECTNRERFEHERE

15



&3 % & FERC ( Federal Energy Regulatory Commission ) 3t
PR EEREEB R TR A EAEBNNEERF R IR
A BRI RABESE -

(2). el F st 3% K.

% BPA MEEREF A 693 hn 0 BB B — B AL Ao o
R AARF R RA LR BRI ey Y - 1991 43|
1995 # > BPA HHF R B LR FHEMRA G —RETE L LR
g re AEA 2000 S WERELTLZEE LS
gt B G E KA T R AA IR R AR - MR R
BN - B xRS BEEXRBPAHAEE, ¢ BRE 3
FRANRS  EMBOARLEINNET LR BPASTY
Bk

(3). Bt A ey 2L

MEENFEOEY KRG EBUTHAEE T A 20bH A
fERA BAF R E C MEBUNTTRACMHE A E EREF - 2K
BB AE L 2R F AR AT 6 I vk K RAERS > MA R — sk ho TR
HoBEAPBPAFBEENER - XN THFR > ALEBLHE
it & A REE 1o 8] #L KA &K Fo BPA B F 0 38 £ 5% ds 4 BPA
1 808 ~ 222 ~ AR AR AT - B b BPA A 324 K AR
ROETE -ESR BAFEATHAEFSLORBET AL
5 MmEMHERAKRTHAEZ  @BPAEMRAFRERR
B o FrLA BPA /BB E R FAEAMRANETEELFRE
1% - Bk BTAEWH LGRS, BPA 2T tEBRUEYH
PLF

a "G E, HEEF EK(Customer Satisfaction ) °

16



b. #wFEHERM AL FHEENES(Increased Value ) »

c. ¥/ AR A E N H KA EH R ( Lowest-cost
Producer ) e

d. 8| #42 35 87542 4 ( Financial Integrity ) -

eARBH TN A RAMATHEE( SafedReliable ) -

f. ¥ 3F 435 E L( Environmental Investment ) -

g BPAS S K AT EHATEM UL LRSS A BE 0@ (High

Performance ) °

4. 3 PR BT
(). Ak 4wy Bl BPA 49 TBL( Transmission Business
Line ) » % BPA & i RN R EH EQ >  AENEE2AEN
FER  AARAUNRRENIATAENESE R ENEHK
MBERET AW ALGHE - 28 - E84E RIBHE
FriEz 4T e

(2).BPA &y Defense System, # _E#545#.2]( Planning studies )
2P TareyiEs ~ A ( Dispatching )&BEE - BHEAKEE
NAGE RBA R R ERF S - A RASC Remedial
Action Scheme ) H A ZE S35 MIERMMEE K ~ £ EHIAR
ER/EREZIBLARYEERIGxE#( islanding operation )
SEFRA0BE DOARETEH FREA HFEE -
(3).BPA =z WAMS( Wide Area Measurement Systems )&% % 12 &
PMU ( Phasor Measurement Unit )R &8 % 4t % B8P 8% ( real
time )M ETMHEEER - RHBE AN EEREZTUERE O

BB A # o ( model verification) e
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(4). & H 5453t E1( Defense System )z X & & & A% Willian A
Mittelstadt & Carson W. Taylor » &£&34 e &K > EPRE
FHE AR AR

(5).WAMS 5T & 2] 4 4./ reactive resource margin > 33 E A B
Bpef LA > AHNEEENRZARE RERE BT A B AL B
Ao BEEZREGEAES( B EdLmiating ) -

(6).BPA A W EFEA Fw - EHE P4 Vancouver, Washington *
gHE P Spokane e HEEHEE PR KE  E X EME
ARAEAERAE > TLRE G HE T HGREEHE  THE
FOEHFABA NG —EF > RHMATREL4%L > WA
HH#( Schedule ) > —fr & Fid > SIFEE F o H w4 o
gret 4 0 IR G Bhalh -

(7). B & BRE&BHF 42 1996 S8 T EE w1k > SELF F#IL
B MIELBOEE-FEZFREDRIER B PHR
ARBRRLESBMEZE > ARERHAREARRSHFAERER
BROLRELBBEHE -

(8). BATBPA S @ R EB A
a. fFREBA( nodels )ARZAREISMTE > 8T & 44

FHEFR -
b RAFEARZ A > o H M EX AL $REFHBELE -
C.MEBEH MMM B AL R EETHEF R MAARE -
(9).BPA R AR D BAHREE LHEE A ay a0 bl BPA fo £
ENHRRBEERRAGRBATAN  EFEANEE -
(10). 6 L BPA T A 6 1EM1% - BRTRIER D - & BB 2L
T3] > BPA BAERM T L S i g -



b. WA R
(D.EH4%ELBATHRRAEBE A FME LT HERHBE

BRUEMARTEBELTENLGHHERAREL « K> BRNAEREE
1999 £ 729 B 921 KB/ REER SLE > GO Ei
# e

(2).Z 2 -RERXEHNARPCEEFRE UHE-—HFHAE TR

(3.

(4).

(5).

B MABEHAEFSTA  RSERF-—HEFS B
BRI BRBRERE ARALTLAVERAANTERA
MERBBAR  BEERESRAR—HATHAE T -
R EwE4 BPA BEHERRAINPIRA B EANH
FEARE ARG EHITABEMSTRE > 2K & E 44 BPA £4
B 5 BB 2 AR A o

HArE it & WAMS » M RAS FEA AR BSEH R ERL
ABEATE R FH 0 T 1999 £ 729 & 921 K3 EAF3E -
& BiE ik vk PAS prfgrstE] - o WAMS m = PMU > R & #1473 42 48
Bs o BRERRELAY L EHRLEELEUENA &
By R AEE - AR -

A 1996 &5 £ m4)( deregulation )i » BA NG HELEE
B> SR R 3 R AP B R SR - T K 0 42 BPA 494%
BEANFAENEREN(1-3F AR R ROHE - RIENA
AREERER  ENEHATETY  TLHOBEAEMRE &£
BAEMERE ARRsHemfe ittt RHA T B
PR~ A BARFEE) S mEsEL(-3F) e Bl#E% s
THOBN LY, SR ERE RS E  £BEE 0 BR
AR HEE
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(6). 6 THEERAETRAS MM - ERRXKEENH T
WHEEBRENERLESE  AXRGELEFBUZE » T
MA@ EHEAMBELRFBE IR EEE T - sk
B EESIALEAEIE( HLERE )RLAREET
P54 A BB A1t Oy

(. BHATHHES THEFAFEEET - KRR TR &AM
HEREBMAE AR EHMERALLS 8 s
EWREHM  SHRTEPMAFIEE A LEXF > Mé TR
TR E AEYK 0 BARNRE > Lk HEeHEREGHEYS
BREREE o

(8).MZE6MTLEAGIL ) ST DI E BPA H5m - TR E
HR - wHhEmBEEERARE SETROKE -
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3.3 AE KR (DOE)

1. f§4r

BRBAAD AL LBRERI (DOE) sERKERHF AL
BB T e — B AT - #4A O0ffice of Power Technology (OPT) -
b=k 2 B dg Dr. Philip Overhalt 428k - #2848y £4 R. K. Dixon
% Deputy Assistant Secretary 7Rdi @4 LA EE - &=k
AFERABHFS R - AEBR M 1999 2K DOE oA X
FTHRERLEREFTENRBRAGZTRES MG > ERRILEH
w5 Ho4r o £ 8 8 (Consortium for Electricity Reliability
Technology Solutions, CERTS) @ Zaa&KeExERETF -

Lawrence Berkeley National Laboratory

Electric Power Group

¢

®

® (Oak Ridge National Laboratory

® Power Systems Engineering Research Center ( PSERC )
® Sandia National Laboratories

°

Pacific Northwest National Laboratory

1 PSERC #95% B ¥ E$147 DOE 3+ E&) Z R F -
® Cornell University
® [niversity of Illinois at Urbana-Champaign
® [niversity of Wisconsin-Madison
® [niversity of California-Berkeley
® VWashington State University
® (eorgia Institute of Technology

b B AE AL B AT AT AR AR E R TR E ) B 8
AT ERGHAR o OPT X REF AL T THBE B R FTIH
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BT BRT/AHEMERAAGHEMERESEAHE L
BT - REHEHEE RSB AT CHAOBRFRENTHER
TR EARERTERAR S ERERANEITHTIL

B R A4F

® [ndependent System Operators ( ISO)

® Federal Energy Regulatory Commission ( FERC)

® State Public Utility Commission ( PUCs)

® North American Electric Reliability Council ( NERC)
® Technology Manufactures and Suppliers

® Trade Associations

® fnergy Service Provides

OPT B ATAI A Bh &Y L EMM R T4 F ¢
Real-Time Grid Reliability Management
Reliability and Markets
Distributed Energy Resource Integration
Reliability Technology Issues and Needs Assessment
ERSEATEREEGMRELESTEB A
AR R FRIER N R B R RE R B EFE
BARERASL  T2oHEia EREFRELETA
REEH A GER T MEHE R BB
SEBAEIEERUR ERERANRELRA AN TRE
HRBERARZERTAREFETER
BAT AR RSO
BHANFERTA

¥ B AR AS 2 AE st 3T AE
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® jafx (pharos) ERIARZEMHTH
® VSCC % o dkx kL&

AT EERATHGMAL £ BRI HE L2 AW 28] R
PTG EAERBAERATHREZSE > TAEH B &8 T 54
FE B B R G R AR REBIRG T2 &3 -

AR ERGES Lo £ 8RR BT B AR B 240 B g
DAE - H AN E R LEF AR A ET LA T AR HA TR
NAE 4 (Minigrid) R EH B & (Power park) 898 AT UK EE
ABRZTEERSE » LIRS ELTE AT REELHENH -

ATEERMERERIFL EE2MESHOIE HAHHA
ST FEEGEER BRI FIF RERGELIEF B AT ST RAR
THEEAMERYGRET AL ERHEomA 1 BATPTHRE
“H 4488 %54 - ODEMEH LA E B4Z(object/mission) H
3T Rk (strategy) &4 F £ 47 % (lnplementation)

2. BEFR
® DOE #¢ 2001 & 2002 & Rt A LM AL E S A F 2R 8
Z > P4 TReal-time Grid Reliability Management ; % 4%
AR BERANEREE -
® DOE #fp7# &2 M5 FRIELK K FFH % E 4 AR F) approach
R b XA BRBERE LA -

O FUMIMALITEFEZBECUERTNASH2ITHRE LR
HAREEEBLZIBY  BEFENEA4TREXBUEME I A&
H5RRE -

@ LETHELLGBRTRE TR  THNIRAERILE



SRR GHKEFTHEERLEZRAE -
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3.4 4 E Rz KRS EH % (Virginia Tech)

X # % ¢ Professor Arun G.Phadke
Associate Professor Jaime De La Ree
Associate Professor Yilu Liu
3, xk  : The Bradley Department of Electrical Engineering
340 Whittemore Hall
Virginia Tech Blackbury, VA24061-0111
& : (054) 231-7029
1% (054) 231-4303
& T4 - agphadke@VTVMI. cc. vt. edu

o

L2 B B4 i A

VirginiaTech- E @ B AT AHI%6 & - SHRIBMARL2 L £
¥ Professor Phadke % 4 % A - Phadke #3# A BRI E /R A&
iz A E K12 %-+IEEE Fellow~IEEE Trans. on Power
Delivery $fl X sa F st KX R ERATHFELS  LHEAA
THMEEA R T @ ELEEFME - BA7 > VirginiaTech. T h @4
W EBRE » 4% & Power Systems Lab. - Power System
Protection Lab. ~ Energy Lab. -~ Faraday Lab. % - 5 3] /-84 F :
(1) Power Systems Lab.

BATEREA MR TRE P EMIITE ~ 28K
WEALBE THRERBREAEE - TG EFAETRANR
CAHACREBEERGE  TUETELEEHITH HBEERAR
BEHRFELAN - BT EN BRRFERA CPS B E - T UHATE

25



TN TNER T aE %k - Lab. NE # 4 PC~ Sun =
Ve 36 RAFF 3088 » &3 EMTP ~ EMTDC -~ Saber ~ Ansoft ~
ETMSP -« Matlab - Mathematica % » £ 3T H @A EAE R K
PG AT TR Y IR

(2) Power System Protection Lab.

FREHRANEEPE R UREE) 2008 T
COFER -ER -WFELBLIREE -

(3) Energy System Lab.

Energy System Lab. &4 EHEHRARELE - HETHA
— R B E4E £ P NASAUPL 2 & B B TH A4 5
TAREINRZA - 5 E M a5 A HP3561 Dynamic
Signal Analyzer ~ Norma D5235 AC/DC Power Analyzer % -

(4) Faraday Lab.

AERE X B KRG I L 14342 —ECPE3354 AidE A
4y Lab., Lab. A TRE S ERKMG TR A ELEORATF
B BT ERAL o b — KRB BMEAEHE > &
FRIGHEEAREEHEITEF - wEE R K Lab. 93808 -

2. RS AF
(1) VI EHh e # &R FEFEHELLBBERIEHE > BAE
MIBERERIZLGHBFT E > BB CHBUEN 4%
SHRENFHHENEE
(2) BBHKBEREYRERE N HZAR LR AWRARITE T
DARAE A FTAABB T RE -
(3) VPI e gE&amisiss (PMU) eyt AL/ LE R4 > £ =
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Ly m R F GPS base PMU - Adaptive Out-of-Step
Relaying ~ State Estimator by PMU % 3 45 -
(4) VirginiaTech. £ €424 AL EMER Y40 g
OB R REAMATE - BATA AV HAREELBITF -
4o Advanced Power Technology (Adaptive Relaying - 484k
FAIRIL 8 B AR~ AR o ) - sbdh 0 AEE A EPRI
X3y SPIDMARE BRNAREZNRBEZ— ZREZMHH
K2 A o
(b) VirginiaTech. ZAPT Bz — A E2BHEHREABRL » £ H
# g E NG F AR o EF 4R > Virginia Tech. B % 7
Bt @ g HARSLEZ BB AT -
(6) Prof. LiuA7#+/& ¢ PSIN & FNET EA549%5 4 4 » A5 2054
ENFURAAHRBE  FOHNHEANEITBEZEA -

3. Wt A

(D RBREHEYREAREIZRARSTUEA X3 - SHBITEERR
W FAEXHELAEHE > THEBEERAHEGZLEIHR
Fu -

(2) hoie PMU = #t R LR A~

Q) ZHEEAMEWBENGH/MELATBGAT -

(4) BB e FiF A ke % (o SPID AFBNERGAL)
NESCRARERAHILBLURAEA -

(0) BR T A LI AR EF & 2244 Dr. Phadke 895 %
@y 0 g4 Synchronized Phasor Measurement ~ Advanced

Protection Principle ~ Hidden Failure Analysis -+ Adaptive
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Relaying and Adaptive Remedial Action Schemes -

(6) 2EEELATUH EOANBBREN AR R RBHH -
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3.

1.

o & /1A% A (EPRD)

BN

T A# A7 (Electric Power Research Institute, EPRI)
R 2T 5 B eAlis KA AiE T h e R e MAN MR
BEBAMYIEDOTE - TRHMAIFCERET - BMA - 28
EATHAMAE > BATIRAAZE 1000 B4R &gy E - § 48
B o> 8] R 4m T IR - 280697 B R S @A E &) program
FRHBEMOT AR BATHEEE - RRRFAE ~ T
FENE] ~ RARNE -~ HBEEH - RRERLE - B4 HENE
# (IS0~ EAX G2 ~MmEXE - BELABITHE 28
#7245 %] EPRI 6951 7 Ak R 3R 4% R AT L 691, B - EPRI 48 3R {r
ABAeMB B AREAPM|RXESH AR AR &M - H5 EPRI &
Z7 30 B T RMAERT MBS - 6 E 8 %8 EPRI 3
18 programs > 4 AW E - BERERZIE -

shR B B4 Dr. Massoud Amin #94%c#FF @ ZRER T T 7] 4k
® EPRI 4/
® juilE A AM-BRBRFR 5
® RRMHAEEE
® o3 K AR N
® EPRI <73 At 50
® EPRI / DOD / CIN / SI program

AR AN EATIHEEREERGESRUEIARLBFEESE
S BN EEEEBIRA BTEETHETEMERTR
FRBWRAFENER HAEALNBERAL -—RAEE - MBS
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bz & RARIATEME > LT AHENE4

B LR ERTHERABZNER ZRBUTEN R R
PEBTRAET  BAA SRR BT 24 RRTHA ¥
TECMBFARVEABATROFNERERYMB  BEETE
PR BRI R SRR EREASRAATHABLAER AN

FHBERALTHOER THRETRITREERENSLE  £HR
TABRREN HE FANGMRR RS EE X E4ERT 8

AARE-CTEERBGRE BHEFIEELEHALPMET  ©
FRZmaEHA -

EPRTEET R Z s B 2B NERC TR ESFE LB €8 A
HERBRFGT EZNZREETH - ARTHEENIE = 544K
FXBERE  MPEREAHAGE - ERBIBMK - THER
ERGERATEERZIBERERL - BN EABERZTRTERE

O ERERBETIASWEFILL SEETERER
HMAERELIE  FRIFOEPFERTLER L THER
(Real-time Security Data Display ) 4 X 2% @ RE T2 T
NARERERZERRERMEMEE  UsHEANRLHAEE
BEGREEGZHE -

EPRI $2DOD E &) — 2Bl eyt £ .4 % Complex Interactive
Networks / System Initiative (CIN / S1)- &2 prigaysEs 5
DB AFRR (BEAHEB K-~ RARATH ) BE X8
MREE X HTHEXAREB LG - b EHERABUT - ¥
RAFZMFEES I BERLELEBEIBE 2 AdEy 24
THEES S EARBERENZHY TR  BHRGLSHEIEFT

FIRAEE R AIHE R E P ke T AT
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U Washington, Arizona st., lowa
st., Virginia Tech

BEREAFHUIHAAREFNT 4
Z B T AR AT

Purdue, U. Tennessee, Fisk U,
TVA, ComEd

CR R Sl

Harvard, UMass, Boston U, MIT,
Washington U.

BWRAEILRZALEH AR

Cornell, UC-Berleley, GWU,| ¥ 24 L FERRFELEL/ 24
[1linois, Washington st.,| #feREA% 54

Uwisconsin

CMU, RPI, UTAM, Minnesota,| AEmM BEMKZEABRKREALGEHE
I1linois ( Context dependent network

agents)

Cal Tech, MIT, Illinois, UC-SB,
UCLA, Standford

SRR R RABIE M B P
X Lo

N EEBRRANBSENFEERA 2 -

EPRI / DOD CIN / SI 3t &% 26 A K4 108 4 404% 5 f13%

tmE R BT P @& 2 http://www. epri. com/target ST. asp?

Program=83
I ERBANS

® U FEREARFLER  HHEACRBEBALSH o

® UAEAREBEREZARREEARMGZTH -

® R TARZEK -

® HEMEAARFUELZERRFR RS -

® it A RERREEMEE -

® i35 &M PR R ERAT T4



EPRI B aT# &4 8% AWML > sk F + Dr. Hung-Po
Chao #HAv M EH AT —BENRHTH > M TS THE

i 1G5 # o

2. EHRFRE:
® HHE N NARBAF A AN SS EPRI &4 K F 69 programs
U EHRMMZEN -
® THMHALELEAEN  RARAERARBEAHE SR 2

B EERRFTBHAMEHR

3

R GAER AR
MK BAZRERE -
® AHAETLESCETHGEMBH AN ATELEATEUEKEA

%38 P o HE OF AT 3 R 2 45 8K o



g~ MRETELE I

R EARERESHA T EAR AL B EEAR T GNE
MR E  SARAFATAY  2FERLNXBRBEERALRE
MAIAEERETRL BACERBRANEE:  BEARMAREFF
DI B  ARERF R IR RARY -
FBEAENHEAREA G EBRAMIBELARRE S BERIRRER
URNZE  TRAEABRBAZYONBRARRER  REERAETH
ERFHELS  BRABEERA B2 RABEEMNEEEY
RERS AARARTEAREIEER AARBAHAEZ
BARTREENRAAMNRBERTLELE o
ARRAREBRELENRESCARREH T EIHALL  H R —
BRESHGAFTIE - BA  TAWH A% ) 25— FE (Agent)
MAERXEZRAARBEREREZN @ ABIRLG T AT RELARE
B UBENMS,IZEY MEFEF-BEEBE  RATEE
B A ENEE (LARFEESE) e x¥wEn > 0@
O F B AR ARG B -
BN RARBBNNARBERENGEZ2%  EArdBHEME
RFAFHOANBEATHEE  KERAF G AW~ EEZ T AE
NARZZAN  BEHEANACHENGELZS §FEHNE
LHBRREFMA  CLRAERE LA R LG ER
UAAE S 2 B4 FT AR A8 8 2 34T o
 BBBEZATBRATNARGAR  EEBRETH L RLERIC
BEATBRANENHE  REERBEHEMXE - TH2ARE
NEFE NS MBS ARBLELEEIC AAAESE #H 0 s T
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DA ANB T NERE  UEERMNE Y REBNETABEZ S
¥ oAV EBASSHRGRE  BNAALES Y EREALHE
MENHMAEAEEF FAEATLHALELELE -
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TR ERCHHE B K SRR T R 8 AR S E ERA]
B o

figh o BHERHAHEGHELSLHZAR-FTERABELY
DC#2marel kAl SHRRERMD 245 - BRATA
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