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3.1 T E N3 PSECHEE — ~ ZERER

HAARES ABRAKES T SBBEURIIRE MY
—EE > MBENGERBERE > BANARALZ Y
AR FE T F  BEBHEEE ARATHRENEASE
TRALES  ENBAAST  -HENENEGHRESL THH
THERERLEARES S  c WEBRBEANTANFHEELER
BRI —RRRARE EI A KR E TN F’\‘%%l
A%t T 23 BREBBRLAZFUEIHERGT 4o

TP LB TN RGN DAERKREEN A %4& &
Eéﬁ#’%’%é\ » WMAANE REYF RUEXFRFRA -
£ H

B 3 £ 8] 2 PSEC(Power System Engineering Course)
WA 1949 EHBBRMLES > CHEIHNRASKEY ZHE
Bl RN ERIBE S ELETY SR B ZIBART
B 1500 ik o XA ARTEAER LHARBENATNL
Wb 0 BRIk RS S wEHRE > AR BEESZ
5 BN RENARRREZLE - ZMERE > R
W 2L 4 7 449 99 Schenectady Zf % GE £ /1 & #36F] -
3. 1.1 32 R0
£ B4 28 Pk PSEC 944z - 4wy HA
MANER > BEAAKMBEERFwW AL R » AREBEFH
2RSSR - ZRBEXIRENET AR -
3.1. 1.1 PSEC # —pre#& 3242 (The second quarter)
—F 4 PSEC R F —MEREERA  ERENLHK
%28 ( Advanced Power Systems Topics ) » B3¢ &4} L35 F] &
M BEHhAGERETE - NHABEEEE M - ERMREA
BMRHAMEAKRETE ) ol
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(—)E) % # (Synchronous machines )
5] 25 ML 3R A2 £ 28 0 B9 4EHH Rassenlaer Polytech Institute
(RPI) z Dr. Shepherd Salon #(#% & H45% » &N F S #14
THAGREEAHZ— R ERIZ AN ERT
FRERE] SR ER R AT RN BT
A~ #23 X (mathematical model )
(M) E)F#ey#4 (Introduction)
B)=H &2 &% FAF#HxF%ERHEZKX (Equivalent
Circuits)
(O a3t Bk b 20 f 7 # X (Park’ s Equation in Per
Unit)
(D) % # 4% (equivalent circuits)
B ~ %t 4o #7 (performance analysis)
(A)#5 e E 22 (steady-state operation)
(B)E) # # 2 % 3t 2 & 4% (design and construction of
synchronous machine)
(C) =484 % (three-phase short circuit)
(D) AR F#5# & (unbalanced faults)
(E)#6 4032, % (Saturation)
(FHrR»™ &2 Ex#8 44 (Simulation Models in
Stability Constants)
(G)ERMEuTMRE F (Eigenvalues and Elgenvectors)
(H)=k */’“‘;f;—%/f%(subsynchronous resonance )
(I)i® 5 M 92 2 & # 2 37 /7 & 3k (turbine generator
torsional resonance)
DEHh MM E 2 LEHB (electrical mechanical
interaction)
K h X ZE R 2 % fi4r /) (transient torques due to
torsional interaction)

@Q%ﬁ%%%é% % (Transient stability )
SUBBLERE  ARBERTEQERIE
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&% Dr. Wenchun Zhu ( 5}‘:5‘(%1‘@1‘) BEHRY  AHLAETH
AMEFEREREELZ  BLEBEAYARERETHE LS
o REB NN ERECHEEE BAEBTE NS PSLF #2
ANBEE N LB TSR CEERIERE  ERE
A% R BB A4 B 5) PR & 2 PSLF #2 A 47448
DRBENRGZREGZAAELNRG  REAXEZELTE
NAGZHEG R HALBEEZRE JFEXTZHRTEH
ﬁuj:i
B AuiarEEN(Introduction to Power System
Stability)
B-EHAG4BEEAREG I RIALEN A%
(Understanding Power System Stability via Swing
Fquation and Power-angle Relationship)
~ FEEERE A A E 1 24 %] (Real Power Control during
Steady-State)
D~ % g2 4% % & (Transient Stability)
E - ﬁ?&ﬁ%*?%%ﬁk&(Equal Area Criterion [EAC]) )
F~sa8e sy B2 irdis(Controls Which Can
Affect Transient Stability)
G ERABMERT AT IRAKIYERETE
(Multi-machine System Transient Stability Analysis
Using Digital Simulations)

(Z) I 35% 4% € B o 4 3% #2 (Small Signal Stability
Analysis)
INEUER AR R A 34235 2 Dr. Juan J. Sanchez-Gasca
G Bna BRI ERE  REZFARSHEZESR
B FENERAHERBIEIN > RELERFHER
MR #EZ B FIAGRMIALRT T RS2 B8 R
BIAEER  HRILBFTHASERCEZSN  EMoH
E N & st B (PSS 5 Power System Stabilizer) » J& 4% & 35
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MEEERZAEBMNATERL - TERAETE 2868

A £1E3$i$¥h£¥f%*@i$* BEFBEZZEE

A~ hamesgigE EE A (Introduction to Small Signal
Stab111ty Concept)

B~ =P & #.4# (Second Order System Analysis)

C~ %M1t (Linearization)

I AGH AL EE2ZSY (Effect of Excitation

Systems On Power System Stability)

E ~ #8547 90 88— R AE B X MR (Introduction to
Modal Analysis 1)

FeBantna— ZHHrinE(Introduction to
Modal Analysis 2)

()E B AHE R BRI E A4 % (Voltage Compensation &
FACTs)

TRAEZAEE LR E A S E42 4552 Ronald L.
Hauth - Ronald & 1979 ## &7 PSEC 242384 4 i T
HAAB ERE > B ATHERY T > PSEC A& 8 7 AE M
Z’é%‘ﬂ;; ’ ;E Fﬁﬁ%@i*ﬁ"ﬁ&ﬁ i)L/)lL%A% BLERAE F%LXE?F%%I\
B AMUABEHBEERRZIEREAML -

A~ & #31E (Load Compensation)

B~ &#2E % Es(Unload Transmission Lines)

C~ HEHhHAR2H T4 (Transnission Line With Power
Flow)

D~ #1E 5 (Introduction to Compensation)

E~EREZHE (Voltage Stability)

F~ 3 %448 (Shunt Compensation)

G- #4418 (Series Compensation)

H~#38E Exish 24142 R A (Principles of Static Var
Compensators-SVC)

[~ B4 R E 4 8 (FACTS-Flexible AC Transmission

-8 -



Line)

3. 1. 1.2 PSEC % =My B3R A2

Z TS PSECEREZMFRRLIMAE | AR RE
g ak ( Strategic Planning & Operation ) » #3241 &3 T N
AHER - T ALEN A ZEFREFEEIR ol
T

(—)E H 4 #.E# (Power System Operation ) #H£2
T H % % IE A2 35 E % William W. Price 44 £/ &)

FERARFS AL B LR EREENEEZEAH B

wWAEE -

A~ 3R s RiEs o) (Introduction to Course and
Energy Control Centers)

B~ &% % #4848 (Dynamic System Modeling)

C~ & X 3= 4] & % 2 45 M 9 4 2% (Characteristics and
Performance of Control Systems)

D~ 1M~ &8 AR EEHE L HRS M (Inertia, Load and
Speed Control Governing Characteristics)

E~ &4 58 d i 4 (Prine Mover Dynamic Models)

F~ & &34 X 4 €4 (Automatic Generation Control)

G~ koM 2E N % 4% & 5 H (Long-Term Power System
Dynamics)

H~ 44 % 5 % %328 (Power System Disturbances)

[ ~ & H & s dk BEFa4& (Power System State Estimation)

(Z)EN 2488 £ F &3 H % (Power System Operations:
Economics ) 42
THA%ER  FEEFREFRE > 3 EE Kim Arthur
Wirgau 4447 & /> 8] fe RARFS B4 AL B » L3RRI A
BEEAZIEHRERE > LRBERARIEHBHE N 2 AN RE 4
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HTFZEREL > AERKEAT ARABEE N T IGage

BARRTHZIFET @ -

A~ A% EH 2 %E# 2 i/ (Introduction)

B ~ B 2% Bt 4 92 BA A 4% 2 8 % (Open Access and its Impact)

C~ kA ERZ L5455 M Hydro Plant Characteristics)

D~ kKh Bz &4 45 (Thermal Plant Characteristics)

E~ 584 2 EH % #(Interconnected Power System)

F o~ @538 #0424 { (Economic Dispatch Formulation)

G~ % @ E K # #f (Economic Dispatch Solution
Techniques)

H-#E48 &4 F R E(Transmission Loss Consideration)

[~ &42E AH#H#(Optimal Power Flow)

J~ B8 &% T4 (Automatic Generation Control)

K~ zawi#4Eh 4 4 2Es2(Operation of Interconnected
Power System)

(Z)/B F %43 (Utility Economics ) 342
o F ¥ &35 (Utility Economics ) » 45 ¥ % % Richard M.

Sigley & - Sigley £ & 1972 A& 741 % > 8] PSEC 342 F

BEAMELERE Y@M > L4 PSEC 32812 > B AT

BOAFENGBM4 s RWHPSEC 2 I W EMEE2 Ta

RG> BRERIARNBUBERRS BEAHEH

R ZIEHHE -

A~ 9 (BERRAMB#EH%E) (Introduction, Economic
Decisions, and Financial Mathematics)

B2t A (FEHEFZEFIHE) (Tool of
Financial Mathematics [ Series Factors,
Equivalencel)

C~&amA RN HELERRRBMAK L (Cost of
Capital, Accounting Principles, Inflation, and
Discount Rates)

D~ % sE 4wk (Depreciation and Capital Recovery)
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E~—FdrEEEFaE 24K (Further Depreciation
Considerations and Funds Flow)

F~ Aok dn s Rt B ¥ ABRAMEHB (Tax Depreciation,
Income Taxes, Property Tax)

G- ZBEUANTERA  IFELBRRZEIEHE (Revenue
Equation, Comparison of Alternatives, Multiple
Alternatives)

CBEUANER FERASEEBE T E A K FE (Revenue
Requirement, Annual Cost, and Fixed Charge Rates)

~IRAE 0 AFEMER SFIR AR LR % % (Present Worth,
Unequal Lives and Inflation Effects)

JNBBRBEALARERET 2L E (Discounted Cash Flow
and Rate of Return)

K~fam &8 8 & HE 13584 X (Lease vs. Purchase and
Modeling Issues)

B EE EHEASWE  ERE BEIR SR & 4 (Revenue
Requirement to Infinity, Decision Trees, Risk and
Uncertainty)

(m)EERAHEZ fRMRE (Strategic Transmission and
Generation Planning) ##2

S EREE 2 RSMAEFRE > 5854 Gary A. Jordan &
Richard S. Szczepanski 3144 E 2 S HIBBA R © A A
e ERE lﬂw #£5 FYHeyE N ANYISO T E)
/\ﬁ 223 Fﬂé\ﬂs XA AERSE NYISO EH 442
FHWRIE 73’" ReSRE T BHEA LLLE > FHEIEN
BHUBENBAE B ERPEA AN E  AHRBEEKX
B E G ASES &/ EkE T]Z.ﬁ&‘*{'iﬁi( A%~ AHTE
A BB EERMEEFERBWERL AERESFTEE
B ARE X R AR E &8 A3t E ﬁ%i& ERAE R
BiRERE Y HRELTHRAT>AS  LRALELEHY
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TRZEP XK -

A~ f-(Introduction)

B~ #& 5] 5% ¥ (Generation Reliability)

C~ #p & 7T 564 % (LOLP)

D% &% U T 2 & # £ 5 (Emergency Operating
Procedures)

E~ 2 &2 % EMulti-Area Reliability)

F~ 4 Z b8t (Production Simulation)

G~ HEH &R (Dispatch Criteria)

H- % &2 ¥ E Multi-Area Dispatch)

[~ # & # =% 23 (Probabilistic Dispatch)

J~ & #7582 (Load Forecasting)

K~ &7 B4 #,8] (Generation Planning)

L ~ #E #.2)(Transmission Planning)

M~ B+# & (Financial Accounting)

(B35 095 & 3 B #1335 ( Competitive Power Generation

Workshop ) ##2

AR Ea iR42 0 #5 § 3 A Bill Palmer & Richard S.
Szczepanski =41 E 77 43 o Richard Z @ E B 247 @ %
oo AR BN BREAE 0 Bill Palmer % %42 245 B
Bl BN B s FENIFAZEXT A3 888
REW o N EENEEREBEHRYT iRk T E
NE AR RGN BT BEMEETE NG LYo
R EZINNEARMEE  EREZGUBRAENLS
X BB ERLEHE N E RBRERIAMBAAER &
[NELIEARAR B Z A kR H (A R P B RE R MHBAEN)
AT ETRMAEHE 2R wARFHEE > MERE
Mo & NaseiB W (BEHHEE) BRAE T RAY
FaaeE AERAEY AN ESHEGEL TR AT
ShE o REZBEHREHY TR L -
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A~ 5B (Introduction And Overview)

B-#th g —O0— (AN EEXLAME (ME-101
Thermodynamic Basics)

Cr kA, B2 3453 (Stean Turbine Cycles)

D %A Béatika#F (Steanm Turbines And System
Considerations)

E~fBs# (Mgt Eseing) (Gas Turbines,
Cycles And Operational EXpectationS)

F-~f 8 EH2EERA A%H (Steam Generation
Pr1nc1ples And Equipment)

G~ 33k 4% R TRt (Heat Rejection Systems And
Power Plant Auxiliaries)

H- #4544 (Combined Cycles)

[~&&E#£LA (Cogeneration)

J~ 2%k k34 (Project Cost Estimating)

K~ & B3t &)@ 34 (Power Plant Project Economic
Evaluation)

L~ #8415 %A (Gas Turbine Maintenance Costs)

M~ % B — T4 B & — 7 4 1% % (Reliability -
Availability - Maintainability)

N~ B #T#kP93%28 (Emission Issues)

0 ~ &8 3 (Performance Testing)

P~ fEo kst 4540 T 2 &880 (0ff Design Operation)

(G & 4 B /x5 PSEC 3z Em B 4] &4 PSEC 2
f2% B #5403 Schenectady B & > % & #5 T.35 ~ EPRI
firfe Lenox 2 & BHEM R F o R EQBHILAEE F < 47
(R CE
3.1.2. 1l FE N BEHRITS

1 =
4227 Schenectady fE 25 EMT 54 B AR L
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RAZBEMBEB T2 — > THANBREHIR 273 2 E

o Ak ¥h#) 25 ek 0 A 40 EREG K O BERA 72
G rdEh UERAKESHADBEERAEEZRE -
VLG IXE AL BRI  BERAME ZHET A
2~ 3@ PR 2 S

BHENABIGINEANBNR  HFEHELTHE
ITHEZTL HELEBRERL ﬁ”z*’éﬁ X5 & A
5E ARSEHBERAR  SIBSHERAEY c AT
BEXESEELESHZE AL SECOERE 8000 R4
J:_E’J A EH a2 SRt EENHERE 900 B
B K F 4B AR 400GW 0 b i KB F3E 1359MW -
R LG X8 EHARVBHEEETHAE EY
o MENMRENNITEZAE > MEFled AahK
AR TR AL B TREN SR - HBEKRET SR
Fak > B EMEUFZPFATEEE C BERARTE T
AL A ma Bl T2 T RZ2HBE -

BN ERBRENEREREY > LFRZIGE LA
Eo BRI AREEREN "HIETE,, 9iTE > BE
FRE > BAMNBEHATHELR LAFE T —RBEAER
M Bk BEBETIHAHARZIBERE bk
] R3BAR ©

A

w

)mm

3.1.2.2 EPRI & BR#EH T F

Lenox Z EPRI BT R T ST » ZIEFR
?mﬁ,W%%%ﬁ’%ﬁmﬁ%%%m%#maﬁﬁﬁﬁ
ZXFEMRBABERBNE BEBELMRTEEZETRY
¥ ARG EEFHEHE R
(W ELB SRR BT oH T XN B L REAILE R ¢
(DM ELBEE A ERGAAT RS -
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(=)SF6 #L B2 R T By o
(WBBBEBE - FE - FRESEBREIGEERETRY -
(B)EBEHM RN ESHRT R -
() IEmEEE T BR A EBRBIET b o
(€)% ERPLTHRS -
(NERBERHTERY -
(LERBETERE -
(PEERLBRATRY -
£ R E R (Electric Power Research Institute,
EPRIDD ALz 47 AEEHHREAREZEMEFTERR
JER 2 FHE R L RBARMEBURESK FHE > 12 Lenox
Z EPRT & B AR ¥ o Z 3R EB B A0 % 35 41 4T -
LH RS EH R oz SF6 A MR E T30 25 B
HERMALMEHRL ATHARERATE AL T
B0 BB 353t 2 B AR B AR R B R E - LERER
RHET O R EAABEEETH

3.1.2.3 &3 x@E o (New York Independent
System Operator, NYISO)

B RAEF XA G AT A 1993 £
#E 717, (New York Power Pool » NYPP) 89 N\1B & & A%t
RBaYO TN FECH LI R NRYE  HBEHEREREF S
ey AR A AN ERBGHERE B €FERC)
1996 /-7 888 ~ 839 FFap 42 1% 0 e S 1997 F @ £
BBAEREBReRETH  RILEYHILHEE Fo (New
York Independent System Operator, NYISO ) SAERX B H 2 E 71
M - bR YN RNB L RMEFS A FTEMEL
HERSEREBEEAEA  NETFEANRNAERTHEY L RMH
FEAREERWMEREEESR -
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NYISO BEATH + AR EEF FALTARZIETFEE
B FECRBBBONENTH IR HELZRSTAEH -
% EL K TFTHAELEE S (Governance committees)  BLEAT
EHIER > BREELAEEEL B¢ (Management
Conmittee) ~ % % B & (Operating Committee) AR A ¥
3% % B4 (Business Issues Committee) % o

BIEF A B EREEETNRHITHTEFTREN > B
BHARAPRAEMRE ST CRA—FEENSoHERR TR
BRE AN ETE AL BTSN THNEE &
FEP RS B G A PIUE - 33 NYISO 69 7 5 A48 4% % 48 SR
o D#EHFZPoER REARBAESREHAEL P A
BARMZRE > BHFAEE T oa9Batt » NYISO g 4%
ANBELBR " 2aENTHHRH5E ) 8K H% -

3. L.IRFTNE

ME B FH R U RETES - S SEREANFEARRGEE
HHRENEH  BERAZREA LAY > g
AR RIGERTE R AR B RIE M BT IRHEE
4738 ~ TEMOBHERAEREHLETESE » HLAREE
HAENMBXBERATERGERTAHRE > BE Y
WIOEHNRERLE I BB EESN o 0 B
R e

MFBRNENFELE B EARAEOMEA » HEH
TRZIRIEUABAE ZF s BERTHAE T
NS RERS  RAEERETFEFRERE  BARE
Eee P2 AR BRARREIRR  THAEMEEEME -

WHANE B ERNENHERTE  YHAiTEEEREIE
B e 28 > R BABR EERERER BB HRFHAT
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@ FECERFAN  TREOEEEERAARE T LA
F 0 2| AR TN AL BN REEN R4
TZRAAUSG  BEBRRENALBERECEHRELR
A EHRAEEZENTR D WINTERRAL - o7
ARG EBRRMY > TREBRZRE  FRRAENTHA
AL T o EE N TG F IR A RES
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UNITED STATES OF AMERICA

FEDERAL ENERGY REGULATORY COMMISSION

18 CFR Part 3b

[Docket No. RM99-2-000; Order No. 2000 ]

Regional Transmission Organizations

(Issued December 20, 1999)

AGENCY: Federal Energy Regulatory Commission

ACTION: Final Rule

SUMMARY: The Federal Energy Regulatory Commission
(Commission) is amending its regulations under the
Federal Power Act (FPA) to advance the formation of
Regional Transmission Organizations (RTOs). The
regulations require that each public utility that owns,
operates, or controls facilities for the transmission
of electric energy in interstate commerce make certain
filings with respect to forming and participating in
an RTO. The Commission also codifies minimum
characteristics and functions that a transmission
entity must satisfy in order to be considered an RTO.
The Commission’s goal 1s to promote efficiency in
wholesale electricity markets and to ensure that
electricity consumers pay the lowest price possible for
reliable service.

EFFECTIVE DATE: This Final Rule will become effective
[on the 60th day after publication in the Federal
Register. ]

()% 4 RT0 £ Rz s RS A B

1~ ZIREEASE(EGA TS R X PDFHELKFENE)
First, the Commission establishes minimum
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characteristics and functions that an RTO must satisfy
in the following areas:

Minimum Characteristics:

(1) Independence

(2) Scope and Regional Configuration

(3) Operational Authority

(4) Short-term Reliability

Minimum Functions:

(DTariff Administration and Design

(2) Congestion Management

(3) Parallel Path Flow

(4) Ancillary Services

(5)0ASIS and Total Transmission Capability (TTC) and
Available Transmission Capability (ATC)

(6) Market Monitoring

(7) Planning and Expansion

(8) Interregional Coordination

O~ (Wskae4 B PP #EERFE AR —BL=R)
In the NOPR, we proposed minimum characteristics and
functions for a transmission entity to qualify as an
RTO. These characteristics and functions are designed
to ensure that any RTO will be independent and able to
provide reliable, non-discriminatory and efficiently
priced transmission service to support competitive
regional

bulk power markets. In the section that follows, we
discuss the four minimum characteristics for an RTO,
which are:

(1) independence from market participants;

(2) appropriate scope and regional configuration;
(3) possession of operational authority for all
transmission facilities under the
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RTO" s control: and

(4) exclusive authority to maintain short-ternm
reliability.

(=)888 k42 & K(WekaHLRXPIF L% E+8)
Accordingly, Order No. 888 required all public
utilities that own, control or operate facilities used
for transmitting electric energy in interstate
commerce to

(1) file open access non-discriminatory transmission
tariffs containing, at a minimum, the non-price terms
and conditions set forth in the Order, and

(2) functionally unbundle wholesale power services.

(w) g "THEETHTHHERTE > 2AFEREAL
EHAZER (FEBGLRXPFEEHTETR)
Under functional unbundling, the public utility must:
(1) take transmission services under the same tariff
of general applicability as do others;
(2) state separate rates for wholesale generation,
transmission, and ancillary services; and
(3) rely on the same electronic information network
that its transmission customers rely on to obtain
information about its transmission system when buying
or selling power.

(£)889 42 HRK(MWerA L A X PDF HEHIRE +—
ED)

Order No. 889 required that all public utilities

establish or participate in an Open Access Same-Time

Information System (0ASIS) that meets certain

specifications, and comply with standards of conduct

designed to prevent employees of a public utility (or
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any employees of its affiliates) engaged in wholesale
power marketing functions from obtaining preferential
access to pertinent ransmission system information.
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