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PSEC

(The first quarter)

Transmission Analysis & Planning
1. (Circuit Analysis Review)

Union College Ekram Hassib
KCL KVL

Laplace & Inverse Laplace

Z Inverse Z

2. Power System Analysis

Power System Energy
Consulting GEPSEC Joe Plewinski



Gauss- Seidal

Newton-Raphson

3. GE PSLF PSLF Seminar

Power System Energy
Consulting GEPSEC Brian Jacobsen

PSLF Positive Sequence Load Flow

PTI PSSE PSLF
PSSE PSLF DOS
GE PSLF
PTI
PSSE PSLF



4, Transmission Analysis and Pricing

Power System Energy
Consulting GEPSEC Ronald Hauth

PSLF

5. Surge Phenomena

Power System Energy
Consulting GEPSEC Liz Practico John Skliutas

(1) Transmission Line Equations &
Traveling Waves
(2) Behavior of Traveling

Waves at Junctions

(3) Complex
Terminals Line Bifurcation

(4) L attice Diagram

(5) Attenuation and Distortion of Traveling
Waves

(6) Lightning Performance of

Transmission lines — General Concepts

(7) Surge Arresters — Fundamentals

9



Application

(8)
(9)
(10)
(11)
(12)

System Grounding
Ferroresonance
Recovery Voltage
Switching Surge Control

Insulation Coordination

10



(The second quarter)

Advanced Power Systems Topics

1. Synchronous machines
Rassenlaer Polytech Institute RPI Dr. Shepherd
Salon
(1) Introduction
(2) Equivalent Circuits
(3) dq dg Transformation
(4) Park’s Equation in Per Unit
(5) Steady State Operation
(6) Design & Construction of Synchronous
Machines
(7) Saturation
(8) Simulation Models in Stability
Constants
2. Transient stability
GE PSEC Dr. Wenchun Zhu
GE PSLF

PSLF

11



(1) (Introduction to Power System
Stability)

(2)
(Understanding Power System Stability via Swing Equation

and Power-angle Relationship)

(3) (Real Power Control during Steady-
State)

(4) (Transient Stability)

(5) (Equal Area Criterion EAQC)

(6) (Controls Which Can Affect

Transient Stability)
(7) (Multi-
machine System Transient Stability Analysis Using Digital

Simulations)

12



(1) (High Speed Reclosing)

(2) (Single Pole Switching)

(3) (Dynamic Breaking)

(4) (Early Valve Actuation)

(5) (Series Capacitor Reinsertion)
(6) (Phase shifting)

GE PSLF

3. Small signal stability

Dr. Juan J. Sanchez-Gasca

(PSS Power System
Stabilizer)

13



4. Voltage Compensation &
FACTs

Ronald L. Hauth Ronald 1979 PSEC
PSEC

(1) (2) (3)

(1) (2)
(3)

(SvC
Static Var Compensation)
FACTS(Flexible AC Transmission System)

/
STATCON SVC TCSC
TCPR STATCON(Static Condenser):
TCSC

Thyristor-Controlled Series Capacitor

14



(The third quarter)
Strategic Planning & Operation

1. Power System Operation-Control

William W. Price GE PSEC

(1) (Introduction to Course and
Energy Control Centers)

(2) (Dynamic System Modeling)

(3) (Characteristics and

Performance of Control Systems)

(4) (Inertia  Load and
Speed Control Governing Characteristics)
(5) (Prime Mover Dynamic Models)
(6) (Automatic Generation Control)
(7) (Long-Term Power System
Dynamics)
(8) (Power System Disturbances)
(9) (Power System State Estimation)
/
/
+0.05% +5%
/ (Speed
Governor) (AGC Automatic Generation

Control) (EDC;Economic Dispatch Control)

15



(Load Shedding) (Generation
tripping)

2. Power System Operations

Economics

Kim Arthur Wirgau GE PSEC

(1) (Introduction)

(2) (Open Access and its Impact)
(3) (Hydro Plant Characteristics)

(4) (Thermal Plant Characteristics)

(5) (Interconnected Power System)

(6) (Economic Dispatch Formulation)

16



(7) (Economic Dispatch Solution

Techniques)

(8) (Transmission Loss Consideration)

(9) (Optimal Power Flow)

(10) (Automatic Generation Control)

(11) (Operation of Interconnected

Power System)

3. Utility Economics

Richard M. Sigley Sigley 1972
PSEC PSEC
PSEC

(1) (Introduction Economic
Decisions and Financial Mathematics)

(2) (Tool of Financial
Mathematics [ Series Factors Equivalence])

(3) (Cost of Capital
Accounting Principles Inflation and Discount Rates)

(4) (Depreciation and Capital Recovery)

(5) (Further Depreciation
Considerations and Funds Flow)

(6) (Tax Depreciation
Income Taxes Property Tax)

(7) (Revenue

Equation Comparison of Alternatives Multiple

17



Alternatives)
(8) (Revenue
Requirement Annual Cost and Fixed Charge Rates)
(9) (Present Worth
Unequal Lives and Inflation Effects)
(10) (Discounted Cash Flow
and Rate of Return)
(11) (Lease vs. Purchase and
Modeling Issues)
(12) (Revenue
Requirement to Infinity  Decision Trees Risk and

Uncertainty)

4. Strategic Transmission and

Generation Planning

Gary Jordan  Richard Szczepanski GE PSEC
PSLF
(1) (Overview of Electric Utility Market)
(2) (Generation Reliability)
(3) (Production Simulation)
(4) Dispatch Criteria
(5) Loss Of Load Probability LOLP
(6) Emergency Operating Procedures
(7) (Generation Planning)

(8) (Transmission Planning)

18



(9) (Load Forecasting)

(10) (Financial Accounting)
(11) PSLF Utility Business
Game

(Least Cost Planning)

(HVDC)

4. Competitive Power Generation

Bill Palmer  Richard S. Szczepanski
Richard Bill Palmer

IPP
GTPRO
|PP

19



(1) (Introduction And Overview)

(2) (ME-101
Thermodynamic Basics)

(3) (Steam Turbine Cycles)

(4) (Steam Turbines And System

Considerations)

(5) (Gas Turbines Cycles
And Operational Expectations)

(6) (Steam Generation Principles

And Equipment)

(7) (Heat Rejection Systems And
Power Plant Auxiliaries)

(8) (Combined Cycles)

(9) (Cogeneration)

(10) (Project Cost Estimating)

(11) (Power Plant Project Economic
Evaluation)

(12) (Gas Turbine Maintenance Costs)

(13) (Reliability - Availability
- Maintainability)

(14) (Emission Issues)

(15) (Performance Testing)

(16) (Off Design Operation)

20



(The fourth quarter)

Industrial & Distribution System Application

1. Rotating Machines
Dr. Sheppard Salon Dr. Salon
RPI Rensselaer Polytechnic
Institute
(1) (Magnetic Circuits)
(2) (MMFand Torque in Electric
M achines)
(3) (Fundamentals of Electric Motor
Control)
(4) (Direct Current Machines)
(5) (Synchronous Machines)
(6) (Induction Machines)
(7) (Brushless DC Motor Drives)
(8) (Power System lIssues With

Motor Starting)
(9) (Alternative Motor
Starting Equipment & Application Examples)

(10) (AC Motor Selection)
(11) (Special Purpose Machines)
(12) (Phase and Ground Faults)
Maxwell Faraday

Lenz

21



(1)
(2)
(3)
(4)
(5)

(6)

HVDC Transmission

Murray Eitzmann Murray Eitzmann

Seminar

I ntroduction
HVDC Application
Converter Operation

Converter Equation

GE PSEC

HVDC Control and System

Performance

System Integration

(1)
60HZ 50HZ (3)
AC (4)
(6) HVDC

(Inverter)

22

(2)

(5)

(Converter)



3. Power Electronics

Carl Wegner GE PSEC
Seminar
(1) Introduction
(2) Device Characteristics
(3) Harmonics Control and Protection
(4) Selected Utility
Applications — Phase Control
(5) Selected Utility PWM

Applications -BESS SSVR

4. Distribution Equipment & Applications
Paul Steciuk Walt Ros Paul Steciuk

Northeast Power Company

GE Walt Ros |lEC

|[EEE Member

(1) Voltage Regulation

(2) Distribution Systems Overcurrent
Protection

(3) An Overview of Power Quality

(4) Fundamental of Loss Evaluation

(5) Kilovar Supply and Capacitor
Application

(6) Fundamentals of Regulator

23



Application

(7) Reliability
( Y )
( ALY )
(Arrester)
(Fuse)
Sag 2
Spike
Swell
Interruption 2

Harmonic Distortion
Flicker

Noise

SVC STATCON

24



5. Protective Relaying

Mike Reichard Louie Powell GE PSEC
(PT) (CT)
CT
(1) (Instantaneous Relay)
(2) (The-Delay Overcurrent Relay)
(3) (Directional Relay)
(4) ( ) (Distance(Impedance)Relay)
(5) (Pilot Relay)
(1) Standardizing Bodies
(2) Instrument Transformers
(3) Relay Operating Principles
(4) Transformer and Bus Protection

(5) Line and Generator Protection

25



PSEC

Strategic
Transmission Analysis & Planning & Operation
Planning
Advanced Industrial
Power Systems Topics & Distribution System Application

Transmission Analysis &

Planning
1. (Circuit Analysis Review)
2. (Power System Analysis)
3.GE PSLF PSLF Seminar
4, (Transmission Analysis & Pricing)

5. Surge Phenomena

26



Advanced Power Systems Topics

1. Synchronous Machines

2. (Transient Stability)

3. Small Signal Stability

4, Voltage Compensation &
FACTs

Strategic Planning & Operation

1. Power System Operation-Control

2. Power System Operations:
Economics

3. Utility Economics

4, Strategic Transmission and
Generation Planning

5. Competitive Power Generation

27




(Industrial & Distribution
System Application)

Rotating Machines
HVDC Transmission

Power Electronics
Power Plant Control Interaction
(Distribution Equipment & Applications)

Protective Relaying

2000~2001 PSEC

5 9 5 1 24
1 2 1
5 9 5 2 24
0 2 1
5 10 3 2 23
0 2 1
5 10 3 1 22
0 2 1

28




GE

UNION Circuit Analysis
(Circuit Analysis Review) [COLLEG McGraw Hill, 1999
E
GE POWER SY STEM
(Power System Analysis) ANALYSIS, GRAINGER &
STEVENSON, McGraw Hill,
1994
GE PSLF GE NONE
PSLF Seminar
GE
(Transmission Analysis & NONE
Pricing)
Surge GE Surge
Phenomena Phenomena ,HILEMAN
Synchronous RPI Power System Stability and
M achines Control, KUNDUR, McGraw
Hill, 1994
GE Power System Stability and
(Transient Stability) Control, KUNDUR, McGraw
Hill, 1994
GE Power System Stability and
Small Signal Stability Control, KUNDUR, McGraw
Hill, 1994
GE
\Voltage NONE
Compensation & FACTs
GE POWER GENERATION
Power System OPERATION AND
Operation-Control CONTROL, Allen Wood
Bruce Wollenberg, WILEY-
INTERSCIENCE 2ed, 1996
GE L east-Cost Electric Utility

Power System

Planning, Harry Stall,

29




Operations. Economics

WILEY-
INTERSCIENCE ,1989

Utility| GE L east-Cost Electric Utility
Economics Planning, Harry Stoll,
WILEY-
INTERSCIENCE ,1989
GE
Strategic Transmission NONE
and Generation Planning
GE
Competitive Power NONE
Generation
Rotating RPI NONE
Machines
HVDC GE Power System Stability and
Transmission Control, KUNDUR, McGraw
Hill, 1994
Power GE NONE
Electronics
Power GE
Plant Control Interaction NONE
GE
(Distribution Equipment & NONE
Applications)
Protective GE Protective Relaying,

Relaying Protective
Relaying

Principles and
Applications,2™ ed.Blackburn

30




GE 1 5
PTI Schenectady 6
PTI E-mail

(1) GE TNA

TNA Transient Network Analyzer
GE Schenectady Building 5 Building 36
TNA
Analogue
PTI PSS/IE GE PSLF

(2) GE
SCHENECTADY BLDG. 273 25
40 72
Schenectady
| PP
BLDG. 273

Machine Repair Clean Room Bucket Assembly Bearings

Generator Wind Generator Armature Bars Coil Wind Large

31



Machinery  Rotor Turbine& Generator

ights of your steam turbine and generator tou

Bidg. 273 Bays

Bidg. 68

he difference in_efficiency, quality, reliability, quick deliv

8000
1359MW 400GW 90
GE R & D Center

32



3 EPRI

PSEC PSEC
EPRI M assachusetts Lenox
Schenectady Lenox EPRI
SF,
SF, SF,

Sk,

33
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4 NYISO

1990 FERC

1993 New York Power Pool NYPP

1997 NYPP FERC

New York Independent System
Operator NYISO

NYISO
Governance committees
NY SO stockholders
commercial stake
Management Committee
Operating Committee Business I ssues
Committee Guilderland Albany

NY1SO
NY1SO

NYI1SO
NYISO 10 775

high-voltage transmission line 800

35



35 636 MW 1999 7 6 30

311 MW 2000 29 000MW NYISO
NYISO 24 365
NYISO clearing house
NYISO
energy and
capacity NYISO
NYI1SO
coordinated markets ancillary
services commodity exchange
NYISO

clearing price
New York Power Pool NYPP

NYI1SO NYI1SO
A not-for-profit NY Corporation NYISO
SO ISO-New England PJM
Interconnection SO
IMO Hydro Quebec SO
25% 62% NYISO

|SO Crossroad mission

36



statement

¢

Generation Sources

30.%
19.8%
18.4%
18.3%
6.1%
5.8%

1.5%

Transmission Owner

System Restoration

37
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Load Serving Entity
NY SO
Power M arketer

take possession

Day-Ahead Market

bilateral contract 50%

40-50% 5% NYISO
ICAP Transmission Congestion
Contracts TCC’'S Reserves 10
10 30 Regulation
18% 35 636MW NYISO
1.5
1 800OMW 1 200MW 10
600MW 30

¢ 1996 25 287 MW

¢ 1997 28 700 MW

¢ 1998 28 166 MW

¢ 1999 30 311 MW

¢ 2000 30 200 MW 29 000 MW

NY1SO

38



NYI1SO ALBANY Schenectady
5 5 2
12

NYISO

39



[T » i ..m.um
e e R TP TR N

40



5 Glenham-Gilboa

SCHOHARIE Glenheam  GilboaTown
ALBANY 40
1040MW 1200MW
12 67%-
80% 345KV
Brown Mountain 49
12 2003ft 1995ft
Schoharie 11
533 2003ft 38ft

X 45ft

41



18
Francis Type

1969.7.12 1973.7.5 1973.12.17

28ft 1042ft shaft
460ft manifold 1915ft

42



Artist's rendering shows
wialer's journey throwugh
Brown Mountain. Each of
the project s four turbing-
generators can prodice
wip ro 200,000 kilowatts of

electriciry.

1400



©® N o o & w D P

6 PTI

PTI Power Technology Inc 1969

PSS/E(Power System Simulator for Engineering)

1976 PSS/E
PSSE
PSS/E
Power Flow
Open Access and Pricing
Optimal Power Flow Updated
Extended Term Dynamic Simulation
Balanced or Unbalanced Fault Analysis
Transfer Limit Analysis
Dynamic Simulation
Network Reduction
PSSE 20
PSS/E
PTI Mr. Feltes
PSS/E
Ry/X1 Xo/X4
Mr. Feltes
PTI



GE PSEC

PSEC
1963 1994 25 2000
6
2000 PSEC
10
TOSHIBA
PSEC

(Power System Energy Consulting)

45



PSEC

INTERNET

GE
(American On Line AOQOL)
27
30
PTI
PTI PSS/E
(1SO)
PSS/E PTI
PTI GE Schenectady

GE GE

46
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GE PSEC PSEC
PSEC
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