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PEY ARFAET A RPN UREART A KRBT R
*%%?ii’ﬁé_Qﬁﬁﬁvﬁﬂaﬁviﬁ${o
E Eﬂ + El PSEC(Power System Engl neeri ng Course)
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3.1.1.1 = FEEGRAR
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(- ) # (Synchronous machines)
fe b #3547 3 4F > d 12 &> Rassenlaer Polytech Ingtitute
(RPI) z Dr. Shepherd Salon ¢ f F 45 % > o *t e 8 1%
T ANRKETE A2 - ’\—L{;jv’%‘%i"&gm'é%“f@ﬂ,%j
AREF e b W E 2 L reiae 4 0 AR F AT L
A ~ #H #5538 (mathematical model )
(A) F # %42 4 (Introduction)
(B) = 4p & Silp b #8257 zuix = #2;% (Equivalent Circuits)
(C) & = @+ 5 2 ¢ 2z j%i > 427 (Park's Equation in Per
Unit)
(D) % »zm % (equivalent circuits)
B ~ »Tst & 7 (performance analysis)
(A)4E ik 1% & (Steady-state operation)
B)F # # 2 k 3+ & 2 f# (design and construction of
synchronous machine)
(C) = #p =§2 (three-phase short circuit)
(D) # T fi=#x Fs (unbalanced faults)
(E)éz -3 % (Saturation)
(F) e * >t 48 <& 2 i #-3] (Simulation Models in Stability
Constants)
(G) & iEe € 1w & (Eigenvauesand Eigenvectors)
(H)=x I+ 9 % i)%(subwnchronous resonance)
()i & 1 lfi? T2 2 4 X Ik (turbine generator torsional
resonance)
(D& + & W F 2 2 3 7% (electricad mechanica
Interaction)
(K)= + = 3 1% pr 2z # i 3= 4 (transient torques due to
torsional interaction)

(=)= * st ek (Transent stability )
T AR TREGA AR AR O FTFIE
fF Dr.WenchunZhu (4~ @2 2 ) f fdp & 48 L a9 I
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L %
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N Lt N

A~ 74 kg R {4 (Introduction to Power System
Stahility)

Br%4 AT REHFAENE T4 L2 %
(Understanding Power System Stability via Swing Equation
and Power-angle Relationship)

C- i pFT »c® 4 2 #4](Rea Power Control during
Steady-State)

D ~ %7 i 48 2 & (Transient Stability)

E~ %o 'J‘—%fr,é (Equal Area Criterion [EAC] )

F~ ¥ 25848 & 2 #2413 % (Controls Which Can Affect

TranS| ent Stabi lity)

~ R Bl REE S N AT 58k A2 BT 4R R (Multi-

machine System Transient Stabl li |ty Analysis Using Digital
Simulations)

N

(= )] 3548 TR & 47 A7 (Small Signal Stability Analysis)

P RBAR TR A AT AR %Jﬁ Dr. Juan J. Sanchez-Gasca
e R oY e e FE Al 225
faF > ABRPFRPELLIALST  HEZ T REHREEZ
LEVER 2SS A L L ENAE S C Lt RS T AT S
£ﬁ$§ﬁ’mﬁ "R fRE AR TR Z M A AT
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02 PR AR IRTREL 2B

A~ gz REAMH 4 (Introduction to Small Signal
Stahility Concept)

B~ = F# % %4 47 (Second Order System Analysis)

C -~ s+ (Linearization)

D ~ g ik Sui ik SifE T R 2 B (Effect of Excitation
Systems On Power System Stablllty)

E~fces 74 52— €3 E % #5 *h E(Introduction to Modal
Anaysis 1)

F~ e s 474 5% 2 #0412 % Bl (Introduction to Modal
Analysis 2)

(w)TRA 2 SEIELITE Tk 4 (Voltage Compensation &
FACTs)

RRAT O A LR Rk SR © dp ¥ Ronald L.
Hauth - Ronald fi 1979 & 4= & ++ PSEC %ﬁ_’ﬁ‘-i;» O AAE TR
FAPM K R E FAAS%Y s 0 PSEC R4 f 7 4 :P‘ri*
wip o F MR RAT A B R K SR R IR
o VWA AAEIEEZERITEAM o

A~ f §'4 % (Load Compensation)

Br~am iz~ ﬁ;ﬁ;ﬁ 4 (Unload Transmission Lines)

C~ 3 T4 itz $i T 4 (Transmission Line With Power Flow)
D ~ 4 ff #§ 4 (Introduction to Compensation)

E- % Rz A (Voltage Stability)

F~ I 848 i (Shunt Compensation)

G~ B T4 7 (Series Compensation)

H ~ # i & 227 4 & 22t B (Principles of Static Var
Compenwtors—SV C)

| ~ SE 4 2 o @] 7 % 2 (FACTS-Flexible AC Transmission Line)

3.1.1.2 5 = PRk
-+ & PSEC At s = PP EBAR L AT 5 1 vk Meniid
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i#@ & (Strategic Planning & Operatlon) FitgFe 2T 4
,J ‘,m@ﬂ;é SR O RREE S REARTEE R e e

s

(- )& # % siF @ (Power System Operation) k4%
Tk ‘m\%‘zﬁvfj_ o % William W. Price %+ £ 2 ¢
R RPRIAH =S f o ‘a%c;i#;\;iﬁ NEEFEE RS SN 2
ECELR
A~ A iR H] ¢ < @ 4 (Introduction to Course and
Energy Control Centers)
B~ # i % i 2 (Dynamic System Modeling)
C- % 4;‘1‘_ —;mJ g k2. B M 8 4 »t (Characteristics and
Performance of Control Systems)
Dt~ f 2 Rir4 % &30 #1(Inertia, Load and
Speed Control Governing Characteristics)
E~ &k &5 & 2 (Prime Mover Dynamic Models)
F~p®#AEFENTER #‘"%I (Automatic Generation Control)
E PR 2T 4 kst i & 45 (Long-Term Power System
Dynamics)
H 334 % "fu%a‘ﬁ(Power System Disturbances)
| ~ & 4k %k f8 7 % (Power System State Estimation)

TN

(Z)R 4 FnEE: % £ ‘& #7F)% (Power System Operations:
Economics) ik
T4 L ER é;—g_ F1% PAz > 4p $ Kim Arthur

Wirgau @+ £ = & i ;mmwf AR o ‘.,H(ﬁfg_ﬁ—g o

BE R 2 BHRIE TR AR R PR W ST S

WA, ¥ i & D N ﬁé B P g

EARVT R 2T > o

A~ 3 EisR 4 kiE 2 f§ 4 (Introduction)

B~ B kit B 2 s 2 ¥ (Open Access and its Impact)

C~ k4 %Rz & F4F 12 (Hydro Plant Characteristics)

R \
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D~ 44 ¢ Bz & f4F 12 (Thermal Plant Characteristics)

E~ 7352 7 4 % % (Interconnected Power System)

F - f‘:{‘_-"’ﬁ% A& #c % #-37% (Economic Dispatch Formulation)
G~& & H B F 2 # ¥ (Economic Dispatch Solution

Technr ques)

> %F % & %)% (Transmission Loss Consideration)

I . & i % 4 % (Optimal Power Flow)

Js p &8 T4 (Automat|c Generation Control)

K~ 3 B {5 & 4 & %2 i# #& (Operation of Interconnected
Power System)

(=)= E £ 53 (Utility Economics) k4%

o F ¥ & A (Utility Economics) e in WX F % Richard M.
Sigley % > Sigley 2 p 1972 £ 4= ** 4 B o 7 PSEC %4z ¢
T M ESY S 53R £ ¥ @ PSEC ARSI > B
e p 4B 290k 23 PSEC Az i yRH g2 T
Fig o o “ff‘. TS Mg TEA » T R i
‘\z./-ijaaﬁ

A (BRI K B384 ) (Introduction, Economic
Decisions, and Financial Mathematics)

B-pir#cg 2z 12 (% F#HF|2 & % i & )(Tool of Financial
I\/I athematics [ Serres Factors Equrval encel)

C-~F&=r ¢3RRI ¥ k2 fpkp d(Costof Capital,
Accountrng Prrnuplas Inflation, and Discount Rates)

D&% ¥ £ v Jc (Depreciation and Capital Recovery)

E~i- % jﬂr BH+4 &2 F &£ ® i (Further Depreciation
Considerations and Funds Flow)

Frdeid 3700 F F2» % B4 & f (Tax Depreciation,
Income Taxes, Property Tax)

G- ¥ e r» 24258 » L FH w2 AL F > % (Revenue
Equatl on, Comparison of Alternatives, MultlpIeAIternatrvas)
H 3@ cr 3 & #5282 FHap * b 5 (Revenue

Requrrement, Annual Cost, and Fixed Charge Rates)
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|~ E > 7 % &2 4 ¢ k2 B (Present Worth,
Unequal Lives and Inflation Effects)

Jr BERIE R 2 F £ w4t F(Discounted Cash Flow and
Rate of Return)

K~#* & g 2 2 @ 2% 48 ;% (Lease vs. Purchase and
Modeling I ssues)

L2 A2 &2 F £9c& A KA k%2 7 2 (Revenue
Requirement to Infinity, Decision Trees, Risk and
Uncertainty)

(z )8 T % ﬁi%l T 2. Wt H3] (Strategic Transmission and

Generation Planning ) 4%

A Ei%l”*’ 2 g R HAR 0 4p %i Gary A. Jordan %
Richard S. Szczepanski 32 %+ & = @ JRE A B > d 30344 =
#ﬁ 4’\*\1 =% R R S - S “‘];n 4 5 (NY|SO§-"J )
AR %Aw’iiéﬁﬁiﬁﬁﬂhNGD & kLzoig
T2 FE T RERDIS 6 5 Lg%k 0 R
;:’/‘«ugfé g sai & :Lkr'gtﬁﬁg\—“ ARNREIVE T - F
WftH % o Svi@H o & BiRfple 2 A2 iE (L% S #j\l 1
Bl p R ﬁm%dﬂ%ﬁé B4R kAR E T4
BRI A S BB LR MLl e d N B
FECSURVASEN K Rt Al S S 3 Bk

TR E R oo
A ~ f 4 (Introduction)
B~ # % ¥ 3.& (Generation Reliability)
C~ a7 it # 5 (LOLP)
D~ & & /R 2 18 # 47 5 (Emergency Operating Procedures)

AAOSN

E- 7 % &2 7 7 A& (Multi-Area Reliability)
F~ 4 & ¥ &3t (Production Simulation)

G~ 3 & 4= & p|(Dispatch Criteria)

H-~ % %32 3 & (Multi-Area Dispatch)

| ~ ¥ g el 5 2 & (Probabilistic Dispatch)
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f. §+f il (Load Forecasting)
K~ % kB2 23 (Generation Planning)
L - éi%l 7 #%(Transmission Planning)
M ~ p4323+ 5 (Financial Accounting)

()L g 323 % ] 2233 (Competitive Power Generation

Workshop ) 4%

i g S = S A %—’“ % Bill Palmer 2 Richard S.
Szczepanski = = F 4 L Rlchard AN PR &
i RO T IRBA ﬁ > Bill Palmer % % A{2#EixH B o
PRRNPZE ST F RO T2 P RlREE
S R R *%mw@ﬁ;ﬁ”*’ﬁéﬁﬁ’%ﬂ
x’mﬁ_ﬂ%ﬁ LT > PR EFMMEI AR OF TS
X 5> 4 &K1 iEp 2}’ jiﬁ%r:}ﬁﬁ- Fﬁ:%i’ﬁ.:};;x"f JE_,A‘ 35
3 FRPEEFR A Sl AR R E R}
IR R RS G AR & A A EE S
PABMETTRBEFITH o RF @RI BTFF om TR
Lot P2 a3 8 (p$FHEE) BRTFFRAE

=y )

HY«

N
“M

FoPFiE o pEEGERY o g F RS gk
A d s FE ?ﬁ;hkﬁfﬂ“nr?W?
A~ #5412 % (Introduction And Overview)
B-#wR1m- 0O- (£+4 £24x+4) (MEI101

Thermodynamic Basics)

C Z% Fis2 #5% (Steam Turbine Cycles)

D Z#F F#mie 5y £ (Steam Turbines And System
Considerations)

E-#iFmi(ABRED L EHFT) (GasTurbines, Cycles
And Operational Expectations)

F-Z# 22 #H2 £ % Rhpl % xk# (Stean Generation
Principles And Equipment)

G-~## k42 ¢ Raffe X % (Heat Reection Systems And
Power PIantAuxmarles)
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H ~ 47 78 % 4% = (Combined Cycles)

| ~ 77 % 2 (Cogeneration)

Js EE R AT (Project Cost Estimating)

K~ % B33 &&= % (Power Plant Project Economic
Evaluation)

L~ F FEis i = & (GasTurbine Maintenance Costs)

M-~v3dE—7&* & —7 &g (Reiability - Availability -
Maintainability)

N~ p = £ F® 2% 42 (Emission Issues)

O ~ ¥ »zip| 8 (Performance Testing)

P~ M2k 2t iE 2T 2 & # PR (Off Design Operation)

3.1.2 %@ |

Sd 4327 PSEC#feiy#¥ =24 % PSEC 3%
28 R4 B o 7 Schenectady B % 2 % = %1 3% - EPRI
;&Lenox&%@éi%]?ﬁﬂ’{ PR e AR O LY
iAo fs o
3121+ R 2P #8135

43 o2 Schenectady i w2 #F a1 3 %p v /4
BA2 B3 WAE 182 - > BTN RHE 273224
oo i 25 Ewoo Apg 40 BEIREL O R FPAG T2
EBZATH UERSFIBZFEHRBIPBeAENTE
GAHFALRASFERP T TP GERE LR B
IR ECR I AT

3 Ej =
B SBAed A SR P A0k A flig d 8000 ¥R
SR R g R ERNE RS 0 W
Fo K5 B R ALE 400GW - 2 ¢ Bk %
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Aipwmis e R ELEFFERNRE B RRET R
ﬁﬁ’ﬁmﬁﬁti 2 T ERE A R AR RRE c
Pt SRR 2 ERIFR

d 5 E RFCRR 4 wRITR T 0 T RZ 1 A R
oAk FREN TR g E ) v E B
MEORAFFTREIFFTROSATE - s
Bl FHSE > SFRBLIFFIRLPEFR 4 2
TR o
3122 ,&% R

Lenox 2z EPRI 3 @ﬁ%;‘:xzﬂ?{ ORI RAARY SRS LY )
Psfs o WHALEIF S BAEPN TR Y ) AT
ZABRFTREFARANE TR ET LFETIED 29 %S
sho S PR L Hrbd BRI A Aok
(= M TARE LA o B o A G 3 BRI %S
()ﬁ M A4 TRIPET RS -

(= )SFG%'%% WRF A o

(2)BRBT ~HF - FEFEBRELBLRAA T =T o
(I)eBERGEDPEEN RS -

(7 )R B %4 HRIRE T & o
(C)BLREET RS -

(MEILF ?@ﬁ]q’ﬁ’ % o

H)iﬁ R+ FRE -

(L)R 2R GBPIF &S -

% W7 * # 7 I=(Electric Power Research Institute, EPRI)
R A R AR TS M FREFAHE B 2
FLER T T & ks Bt § > & Lenox 2 EPRI
BRETELY e hAT ] BB
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R R LA Y w2 SFOF W ERE TR R R LR
W ﬁiﬁk‘g E'TJG\'-‘% o W T8 R ELRI Y Sd AT Y S
P4 BT R %‘%ﬁiﬁﬁ'tﬁ % PiERUELES 0 T ARE AR
BT HEBRA R EERTH

3123 == A AR ¢ < (New York Independent
System Operator, NY SO )

ey Aprdoezm b il gomp 19 E3
];":4 (New Yor k PNOYWRRAARE @ |k 5%
ZREOT A F L F4 B ane® > Bitdlitiehy 7
¥%m§%ﬂ§1*%%’&%%@%%ﬁ%iﬁg(FERC)
19 %6% 888B8RAML 28 ZT A A W1IERE
Wi L B g S22 9pa A7 v (New
York I ndependent PHystié&mz@per at or
PRt R NN F S ARy ot TER L
NEAFTRAEFTA LT L9V R S BT RDETRA

<

NYISO paid 222 B EFF ALl FF ¢ F

™o gE e ']':"“‘ﬁi%ﬁ\a%i =>4 AR o
TFEEATHT L El’ € Governancecommlttees) » LR (T
g g E{Eiﬁﬁ ¥#m24 i ¢ (Management

Committee) ~ ¥ &£ f ¢ (Operating Committee) % & % %
% B¢ (Busnessl$ue£Comm|ttee) x o

LoE ] ,i&t?\%;?%?% 2 LB B %ﬂsﬁi?ﬂs )y e
PFERH =% THE %Y S EY - HE ”—:‘éﬁ%\%‘réﬁfl Az
Friii o % BATN R g A BIEFR A P HTEIT §
FTAREEEETAAR I NYISO o = PRkl ge
PRA% > MY i o kR R R L R B AY
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RTO: Regional Transmission Organization
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NOPR : Notice of Proposed Rulemaking
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OASIS: Open Access Same-Time Information System
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UNITED STATES OFAM ERICA

FEDERAL ENERGY REGULATORY COMMISSION

18 CFR Part 35

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

Regional Transmission Organizations

(Issued December 20, 1999)

AGENCY: Federal Energy Regulatory Commission

ACTION: Fina Rule

SUMMARY: The Federa 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 atransmission entity must satisfy in order to be
considered an RTO. The Commission's goal is 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.]

(Z)# & RTO& £2 %k ﬂ%ﬁ&ﬂ

1 ~ B mEFE # i (fEép #4 R~ PDFE %% = 1)
First, the Commission establlshes minimum characteristics and
functions that an RTO must satisfy in the following areas:
Minimum Characteristics:

(1) Independence

(2) Scope and Regional Configuration

(3) Operationa Authority

(4) Short-term Reliability

Minimum Functions:

-29.-



(1) Tariff 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

2~ ({F#p &4 h> PODFfESRSES -1 - %2 -1 - F)
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

RTO's control; and

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

(=)888%5.4 2 & K(IEékp &4 B~ PDFAHZEHELF - F)
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.

(z)s &= rﬁ%?" FHFH LD S EELRARE
BL2ZRAR (8 AL R PDFHHZHESLT)
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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.

(7)889%5 4 2 & R(dEdkp fr 4 > PDFE M5 F - -
P)

Order No. 889 required that all public utilities establish or
participate in an Open Access Same-Time Information System
(OASIS) that meets certain specifications, and comply with
standards of conduct designed to prevent employees of a public
utility (or any employees of its affiliates) engaged in wholesale
power marketing functions from obtaining preferential access to
pertinent ransmission system information.
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