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B ¥ THRE BARL BHAR
2001/0 [1. A2 UW o i M F AR FEAME - |EHWMAET |Professor Chen-Ching Liu
5/07 |2. 088 UW tnigiig @A £ Re4k - & Professor Jeng-Neng Hwang

3. RR FEAH AR BHGR - Professor Mark J. Damborg

43R "EHSHAR ) LAMBHET -

5 £ERETm2z nBREANH -

b. 4T TS EBBATTE -
2001/0 1. E¥a bz ERma s - #REASRE |Professor Chen-Ching Lin
5/08 |2 @A & RBIEEH - 2 Professor Jacques Lawarree

LE2BTHALEARLALEH - Bonneville William A Mittelstadt, P.E.
2001/ 2. g mmE Pz KBRS R - |Power John M Haner, P.E.

LAY ABREELAEER - Administration |Carson W Taylor, P.E.
5/09 A SEETTIAFTLRAMER - (BPA) Tzuhui Liu, PE,

5. 68 BPA Mt X Hrp 2 444 -

1.xDOES "TEhifdin, 2 2458 |AAKE KRS [PhilipN. Overholt, PE.
2001/0 | 4. (DOE) Lee H. Gebert, Officer
s/j0 |2 DOE RBAHERindfraoris Frank Y. Chen, PE.

Mo
3. DOE ANXHLHEANTERAR
AT R - :

LR A AR2ZAR - VP Profssor Arun G, Phadke
200170 |2 sppest A A iRz WA - Jaime De La Ree, Ph.D.

SRR NERL THERAK  ZAR - Professor Yilu Liu
1 |4 gk 2 0 M AFEHR -

D.RESE IO XS T2RERN -

1. 8% R% EPRI & 5848 B X T st £ |EAS KA [Ahwad Farugui, Ph.D.
200170 ik 5 - (EPRI) Massoud Amin, D.Sc.

2.8 A EPRI L e O RN - Sound-Nan, Liu, P.E.
5/14 Theodore 1. Marston, VP

.MM ENTHAKNER -
4. #8 EPRI $fa2 Ti5 e R BHT -
S.7¥EETIARHELRERH -

Richard Lordan, PE.
Hung-Po Chao, Ph.D.
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3.1 # B4 K% (University of Washington )

S EBEEAETHRA
X H £  Professor Chen-Ching Liu ($]484%)
Professor Jeng-Neng Hwang
Professor Mark J. Damborg
Professor Jacques Lawarree
bk © 356 Loew Box 352180
Seattle, Washington 98195-2180
&3 2 (206) 543-8590
&% : (206) 616-8554
T T4 - liuGengr. washington. edu
WhLE -
IR i8Ny
ERMALENLARN DA EREN 2 BRE - 2L Y
AIZBA - BRARIESRTRASGLR £H 1O &H&HG &P
A& G (tenure) H4t 45 & » 158 NSF @ 4% £ o1 52 48 (NSF
Presidential Young Investigator Awards) %3 8 % - IEEE
Fellow % 16 & - fAflz HEWX 4 18 K > MPIZ 246 24
HERHAF B AR

TEHANSRZRET L 1997-1999 4 1350 ¥ £7x> &
1999~2001 =4, 1800~-2100 B £ +HEFH 1100 FET -
BET&HE 270 R4 544 180 M AFA 24 ~ 80 248

i)



TR E R 20-25 B EBELERE AR LEEFE quarter
HA 35 EHEHHEEL (TA) £22R 130 AR EBEKEEL
(RA&RF) &% -

AERAZEHEF > E2HPASIIAE A EEIC
(Electric Energy Industrial Consortium) uiiiRhK 22f2
ARFEH @2 HR » EEIC 2 8% & Bonneville Power
Administration -~ Puget Sound Energy - Seattle City Light -
ConneXt ~ Snohomish PUD - ALSTOM ESCA % Tacoma Power -
EEIC #- B M AMN LR - AR ERAREAMMRFE
g EALMEY - EEIC &£ 2000-2001 =g A4 % % 57500
Ar R Buafpdel AR L2E® (EH428)
2% MEREAMNFTHHRA L -

B4 2 3% A A K LR & — 18 APT (Advanced Power
Technologies Center) » b ¥ S R4e# 1997 & » ik EEH
Arizona State, lowa State % Virginia Tech, 24 ulébth s
@A ALSTOM ESCA ~ CESI (& A#]) ~ Mitsubishi Electric (A
A) B LG Industrial Systems (3B )-

APT B ATESATOEM R H > E PR AL & B H 3 R EPR]
XHHEHh A%t E (Strategic Power Infrastructure
Defense, SPID) &k » b3t MM 1990 £ - 8% B 470 %
£




2. R4

(). $BE AL EMAM S Arizona State ~ Iowa State &
ﬁmmMTmhiﬁK%Eﬁé$$zstﬁﬂ%%%%
MR BUERBERERTRTESL EFRBLITH
£ WA BERZAREH  BELETE BF2Y -

(2). Blsasr AR EEIC BBAEHFEALARFEANFRZH
Ko AEFEHSZETHARBELERES  EMSFRRATIR
Z—B AP REBYFEL - FHHAME field trip #FF R
RAFH R -

B EHAKCHAARAHEZ—RA > ERETRE &% -
RBRARZIEARR FAENAMAAREZ AR
B RALEHGHALIBCERADNBEABZE R —BBR
ABENSES  DERANERTNAAZIAEL -

(4).SPID & A1 544 44k B = /8 2 4% : Reactive Layer -
Coordinated Layer & Deliberated Layer ' it =& &4 K
F) Z Agents » 14k Agents £ A + RMBR A RARTLE
AR IEERE - SUTRAARTRAREBERRE
L Tpe g | (Hierarchical ) 2 F X A#HEaF X -

BG) AMAEREABRASPID LirE—F R 288 TRAESLSE
Agents Z €& H R IT R o



(6).SPID Z friafethit EA A BRBEZ SN > BAENALE
BRAMZAEN  HBERBBIAIFERBEMBHERR
Chragz g AdmA -

(7).SPID + % #18& ¥4 » B Vulnerability Index & Hidden
Failure Analysis & Islanding Scheme : £ ¢
Vulnerability Index AR s 2R EHFER L2 M
B BHERRT A ERERB—ERE S - R824
BsE 2 3t B & ; Islanding Scheme 23t EA2 5B & -
BHHRHERS FHR o AFANEE TR APT s RE4R
SR -

3. it HAEHR

(. 6CA2%# L8R TORVZ]IZFEFH RBEHHHLAE
Kzoo 2t - FBRBHRRAETUARREE A HKS
g\,:-: o

(D.BREENGHAKIAR  EERERZEMTZAR
TEEAREERSEAFSE > RABESRLEELSE - ot
AERAETRATYRBARAETLETRL M4 #TATL
AR BEAVRHAGHE  BE TR 2l EHFHRF » &
HERARETERZEY -



(3).SPID BAT/3 A MA R B ERTE - o 4 BB b5 845 46 K A
45 REBAAREREHAE 8 SPID s EREN -
ARBBAZARE  AZAME > EAHTH -

(D. ZEBRASTHRATHEAHERATH A ERZIUFBR
BoBINHRXENRELAEBZAR B+ EFRRS
¥ -REENEE  BRIEHIQARAMREAELHER
Z i34 (BHEARREEL) BFRRA  RFPLLETS
ZHEBRG -

G).BABKBERRESHRIANTE > TRARRTETRIARL
Bk e BAR APT 2 G A EFRAMNEE -

6). ARESAHETRBTERY  BBRFRHFE > BERAH
EHHERAR  EXoREHUHNTALAE LA —BARE
2% FOUHITIEBITHERR  RALSAESMERS
FHERRERWR  THRAREARABAN AR HR
% o
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3. 2 Bonneville § /7 & 32 5 (Bonneville Power

Administration)

%35 # 4 . Bonneville Power Administration (BPA)
at Vancouver , WA
(48sk) : http://www. bpa. gov
FHHE L -1, William A Mittelstadt
2. John M Haner

3. Carson W Taylor
4. Tzuhui Liu ( #]#8& )
Hh #k : 5411 NE Highway 99
P. 0. Box 491
Vancouver , WA 98666-0491
£ #% @ (360) 418-8647
1% & : (360) 418-8646
E - mail : 1. wmittelstadt@bpa. gov
2. jmhaner@bpa. gov
3. cwtaylor@bpa. gov({E A #84k :cwtaylor@ieee. org)

1. BPA f§f+
BPA ( Bonneville Power Adminsrtation ) #& % g3t #* 1937
# 0 BAR Bonneville KFEAT e — BEEFEME - A& 1940
#5F 0 BPA WG RAR B &4 8 BWMH F w4 Grand Goulee K34 -
Btk BPA B A—MBAABEABRE  BARANEABRHRIN 44
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£ 19T FRBNABRRYL > AARIAGARBTHRF -

Wﬁk%%ﬁﬂﬁﬁiﬁﬁﬁﬁ%%kﬁﬁ%29@%#$$
FEA NS ENS—BEMARBE OB TRMSE - A® BPA
EXBAEEFRGRLEHA - £ Bonneville KIFARBN £
BEFIRN - £45R BPA RELR®EL % EHLER BT
EBEARA=ZTE FEHHE o B ¥ WSCC (Western Systems
Coordinating Council ) E®% 4 -

Bonneville Dam

LEEMKETH BPA RALBBRLMEAYH T ZZ S HEY
T A-HAAAERRANGEABRAAHLT - ETHB
—~EETRENMTEF T ARG R ESLEEEL b - BPA
BEARTELIAWME > b A > B3l RINEAS
W EEe— & Pacific Intertie £ #®ILF| v -
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BILFHEG A AFER AU LT EYHBPAEE > mOA
FELAOAREABRTIREL TR - HERERHEEL - 55
AAEEMM BPARTHAESZABLEN N HLAHARE
LPFRERPARBRTRE A, §—EBALBLNENTFE,
BPAI ERIFR X0 P SR AER—BFREHH T -

BPA HEHFUARNA _THREIFECARARTIT RG24
HREBEE - REHEHEAS - EITERREAAREEN 2 4~
RITMARRRBARRENE ) BLREGS A HHK - BPA
—EARBBLRBEASLLBAARERBTLAKFRIN AN AL - %
Biogh BPA R E A VG EHE - 3t AF3E4Te5%4F  BPA
EFREAARSEJBRBAARLE - s8R BPA LARA— 8
BESOHME > CLARBEBRAR -~ BPRM - KieR B R
AFr Ll BAF S FE L HE - Bt BPA A 1980 Fie - Brfkinfl &
MERRLEF  EF—SEXIHAGR ERABBERR AK
i 15 &+ > BPA @S HAERAEBIER SR RN - BT
# 37 600MW 64 8 A7 - B A3 4% 32 7 33t W7 (Spokane ) ## & 47 % 1 (Boise)
MAEER e -

. BPARIZhEST R
k&5 BPA T o B £ 3579
(1). The Power Business Line (PBL):
ARENEN > TEZXELBLARLAT Y, REER
ERRY WERFAA - sbs BPALABREETL 15 AR
TE  RI5AREEM -
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(2). The Transmission Business Line (TBL):

AEPIERER & EMAEN% & Bonneville AL EEH
RAMBENAETHN 8GN I HELELELTEMMNAR
AEBLIE S FRTHFI A28 300 AL EHG
# 24000 > 2R EL e B TR -

(3). The Energy Efficiency Group :
ZUPNITERNTEZAHGHORAL BELFE - LEBER
BABBT I AR ENMERLTH -l TR0
MAHLIRMBRBEREFHBHEFER -

(4). Corporate:
BHMERA A REREREARLAT R - £+
G OEREFLERIFREIBITLOFEBEFGHRY -

3. BPA MESGOMBRAXH R

MEEXOMRY THAFRLRKAKGEEA G SRR
TREAEE ERBPAARRFABEGHESTFAEMZ— - b &
FZRBERABHREEPIE BPA> R AMOBSF - HORFTL
BHYH TR REUT OB E - HIFELHBPA A LB R
BE MR T LB RAHLOEBLERNEE BPA- &4
DEERA  BERTE - JFdh BPA ERAFH RN A B ZBHEAR
TRARELENERUAT Y BPA O RHERHUA > BAF N
B -
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(). #reg s ¥
RELRH  AREH AFELARE B &R
AR TRTIFHERE - BHRENTRERMBRFHF AL
B BPA R E@HTCHEATHEEFLCENRBRFEN
Fk - A H A% FERC ( Federal Energy Regulatory
Commission ) st/ HABRMBERBRFR  ELABEF e
RERFHEMEN  GPEXRAREE -

(2). ey F AWt 2 F K:

% BPA GEEFH Wi - CE LA — MR AH o -
B EFREEIARALA BRI gAY #1991 F 3]
1995 % > BPA B4 BRAARFTHI VAL —RETERXS
RAP G LEL  FAGA 2001 SR ENRETREE E
4 MBEHHBGEANBFELAAGBMARLER > LEM
BRREANEY - HP - BAGPERR BPA AEEF, &
AEFHEsANRG ERBaALEH 23 KT g BPA
BEHHAK -

(3). BAp bt e 8
METHEFENAS XA EIAREE LA HIBA
AERPEFHRFLY  HERARECHER R LRE
PEMMBELARERAMNAFTELERES AR %Ki
B > BER BPA BB ER - N TER EXHE
TG MEEAEANEANGARY L ¥ A BPA ¥ - 8 X
ER M BPAERIE  BE - BRAARANFEE - Bk BPA
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RERBAFBRGER - 2ASR  BAETHTHE %S

HABEA R > MERAGERARTFHREZ 12 BPA 17

FRFBREFRE > AT BPA 2 RABERFHEARARNGE

MR RER - Bob> AT ENHLERS, BPARET

18 B AR DR

a. BEMHELR, HREPF FK(Custoner Satisfaction ) -

bh. #wF XM ELH &S FH/A 9% % ( Increased
Value ) -

CERMAANEAN Rk HFH4 Mm% ( Lowest-cost
Producer ) -

d. i 2| R F A F 2 Financial Integrity ) -

e RFEA R LN RDMATHEAE( SafeReliable ) -

f. @45 RF 5/ #£383%48F L Environmental Investment ) o

S BPAMBRAFTEDITHERSEEL BB REL( High

Performance ) -

4 BHRRBERCH
(1. Kk £ B4 A BPA 49 TBL( Transmission Business

Line ) - % BPA FHSREREREM  HENSGENTT
NFARER > 28R RRENHAEENECA -2 BN
ARHBAET AN BHEAGHAE RE - EREN
ARBRET i

(2). BPA 89 Defense System, # E3%#9#2%/( Planning studies )

BlF T arehEsk - {A( Dispatching Y2328 A &
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EHABKB R BARIF2Z EXELIES %M RAS( Remedial
Action Scheme ) A MR G BARBREHE - F TR -
CER/BEZUANRNEERE 2 EH( islanding operation )
FREAGH LTAEABEPOER  FEAD HH2
8.

(3).BPA z WAMS( Wide Area Measurement Systems )22 B 12
£ PMU ( Phasor Measurement Unit )RER A% > A% bpad
( real time JAETHFAL  LBBBNETERBFUE
BBl o4 B E R A B ( model verification) -

(4). & wirst $]( Defense System )= &8 F A% Willian A
Mittelstadt & Carson W. Taylor » £&¥e & A * 1248
HEEEITE > S ASMW -

(5). WAMS T #] 4 4™ reactive resource margin > 24t &
ABBPEFAE > RGNS R EHZ AR E  FREMIFIHRAS
AT AREZRBEEARE2( BT hiuEslats
48 ) e

(6).BPA /4 HEEE ¥ £ WA + .4 4 Vancouver, Washington
BIHAE P4 Spokane - EXHE T CHKE » HEX R4
BREFEERAE TR AE P EKAEREER
FRFPOHEBABAAGE  —REF BREEHTL 4
WAL A YR ( Schedule ) —w A F@M > SIWEFH
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wir o BRI FIREEWE -

(7). BLRHBHEE - £ 1996 FHRTETHER > AEERET
Wb MRCHAERE-FEZFREIDNXAE  BR
PRRABRAZSBEZNE  ABRRHARRES 85
BHARBROREARRHER -

(8). B BPARBE T AR ERS
a. B RMX( nodels VRA%ME I LR BB TAKE
EHHEAA -
b. AABRZAE A EREZAI - RRBFHEK N
g o
CRBFUMBIME  wABERATTEERMBIHA
%o

(9).BPA R AE VY $AAEERE LA S ERIM A + LR BPA
AR EHFERASERES R IIREA N BAEN S

g ]

(10). 4 & BPA $HA &4k > BATRIERD > S ERBAZ
prigst#] > BPA EAEIR 43 5 AR i 8F -

5. M3 ik

(D). BHA2840LATHLARAKAEHE LT HEREY
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PRUEARBELTEHAGHHAEEL - Km r BRALERE
& 1999 £ 729 R 921 ABEMREEIHE r AHUEBHE
AL o

(2. %~ 2 -RFEBAXTHARATEEFRE U E—HAEF S

(3).

(4.

(5).

REW  NARBAETOTH  REEEF—AETS ¥
—HRA BRBRERE ARARRSFRRANLTER
ARESRAGAR RRBRABMFSR-—HFBAEHNARLF

LY
nS @

sbR 3y B4 BPA> MEHNEBRRMAINAAL—H > FAm#
RARF LREEIFIQBRERE 2R EETSH4 BPA 248 -
BEARBARZERT -

BATEEE & WANS » ™ RAS FEARAASHMAIE - XL
B ERFH® » 6Ty 1999 F 729 & 921 AETHEE - 32
HBE EEL % PAS prfiist &) 0 @ WAMS A2 PMU > B B AT 4
BREE  BREARBSAGSE  ARLTHRAKEMA
T R EE > A RS -

B 1996 5 & ¥#4)( deregulation Y& > THAIMFREHR
[+ SLF s FRBPERBMEH > THRABIL > {2 BPA 1535
HFAAENERA( -3 £ EAHNAROAE - RBAN
ERARTERBR ENEZET TR FLBHEAFPIAE
HBAMERRZ RREZHMZFEEIIFRHAE( B -
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BE5aE - e BAEE) ) mae(-3 &) #% > A
BETCHLANTE  RARERF S £BREH
BRARSHBRE

(6). 6 EHEARRFTRELFHIR R AREENHETSLEL
HELARBHNERLESHE L RHGTLEFBUZIE » o7
RABENEAMELRFRE T HEZFELT » Rk
#oOEEDHALBATE( B ERE )FRARRERES
HHRIARBE TR -

(D.ZRBEHHGES  ARBAFAELET - RRETAKLH
SR AAMAE  FEAFRAMERALSR KA
ERARLAH  EWMATENMIIRE  HALXFE > METR
T@EEHAR  BEHNEI EHAEK HEMReRY
HALEGHER -

(8). ME&BEEX AR 6 ETRBAITNFHEBPA BB > HRR
HR FOREEHRAHESEAROKET -
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33 £H iR (DOE)
1. 1

R EAFSNNIIR L RERF (DIE) e R R R B AR
BREMT & — Bt #% 0ffice of Power Technology (OPT) -
sk 2 M & Dr. Philip Overhalt %3k - % e =% R K Dixon
& Deputy Assistant Secretary @B RAHMN « &=k
AETRARBRAHEE  XBAREN 1999 £ 2 X DE BB R
TRERIERBITENRBA LI TREENME  ERRLE N
T 3 B #4#5 4 £ 5 8 (Consortium for Electricity Reliability
Technology Solutions, CERTS) : @it X 2K B4 T

® Lawrence Berkeley National Laboratory

® Electric Power Group

® (Dak Ridge National Laboratory

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

Pacific Northwest National Laboratory
i PSERC #9m B PEMATDOE T840 T ¢

® Cornell University
® University of Illinois at Urbana-Champaign
® University of Wisconsin-Madison

® University of California-Berkeley
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® Washington State University

® Georgia Institute of Technology

THAESRENEAOARIAEIRZETHIRE &
%%ﬁﬁ%ﬁ%ﬂ%°@T%i%&ﬁ%ﬁ%ﬁﬁ%ﬁﬁ%ﬁ%ﬁ
BB EY  BRTAMBRMFEKARRHEPERRGTARE
ABMBTEE - AN ENERRRRITEHFEHIHRENTHE
i@ﬂﬁﬁ%%ﬁﬁﬁf%&ﬁ%’ﬁﬁ%&ﬁﬁ%%i%é?ﬂ
5B LRS-

Independent System Operators ( 150D
Federal Energy Regulatory Commission ( FERC)
State Public Utility Commission ( PUCs)

Technology Manufactures and Suppliers

o
@
@
® North American Electric Reliability Council ( NERC)
®
® Trade Associations

®

Energy Service Provides
OPT BERTHI BB E B R LAEF ¢

Real-Time Grid Reliability Management
Reliability and Markets

Distributed Energy Resource Integration

Reliability Technology Issues and Needs Assessment
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AR ERATEREESAR LEETHEDS

® FIMAERRMTREREA - BR AR PRERERNGIEF
ERHEER LR - X2 oie - EREFRLHLE

® UETHAKRBRTNARKEARBTHE

® FRBEMRERUNZREANREAANTER

@ RERRAALERITAREFELER

B RAZRHKES

® BUGRERIA

® BRI AL ST IR

® ta{x (pharos) ERRR WS
® WSCC 4 #5582 Ak %7

ETREEATHEAREEL T EXBRHEALHBBRE LT
REGTHARERBEREAATEEZSHE » THEE &5
BAER BATTFFRAORT  RERETH2ZEL -

ESEATROESG L EERXBBRETHAE AN B3
BUAR G R XTRFLORABEANBARELAY AR HOHAE
BB E (Minigrid) &8 5 B & (Power park) e AT te &
ENRBEZTERRAEYE » LA R TF BT HEEE S -

ATREBENRAERRG L 2ERARSHLIL | FRH 50
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AHTEENEEZNBAHNFIARERGZ LIRS » BRI T TN
AT EERNE RN ERE o EHEoms 1 - 837 OPT
HREHE 44 BEESL - -0E HEFEAALAR
(object/mission) & 3T # % (strategy) * B # B T AT H %

(implementation) °

2. RUFA

® DOE # 2001 & 2002 FABRALMEEE  BHFRIHAR
B4 » &% 2t "Real-time Grid Reliability Management |
ZHRARKR BRBBENEREL -

® DOE #HrEgxmREFRAERLA FRAMEEMEFE approach
HR O b XEBMERTFE LA -

@ EHURIBALTRELZERUERENAKRITER > R
HARTC(a a2 FHAEALRATREZIAN#ES &
B -

® LETERBLCARTRE ' LA EHRARKRERLE
SCHAEMBHRFTREREXEZIAER -
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3.5 €h5 %AEPRID

1. Wrf

E A A (Electric Power Research Institute, EPRI)
i 27T & B—kEAMiE KARCEACAAREH &
RERBAMHYIEO T8 - T2HMRTHERERET - BH B
REATIHMMAE > BATRHERS 1000 BEREbHER - §
NAMATRAETREAD YN AL X EB/LHATEY
program > 5B BMEIE  THXE - THFFLAE - fBRR
o8 ~ TRNS] C RARANE) - AYUSEH - eRBEAELT - B
IR GEAEE (IS0 EAXLH2E - HELT - REQIfol A
B 5928 5T 043 2] EPRT 6957 22 sk R 4R % R 3547 L 49 1 B - EPR]
RFMP XA R AREABMAETHFELBARER L - 55
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