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1 Q: Please state your name and business address. 

2 A: My name is Michel Armand, and my business address is 3100 

3 Zinfandel Drive, Suite 600, Sacramento, California 95670. 

4 

5 

6 A: I am employed as Principal Executive Consultant by Resource 

7 Management International, Inc. ( "RMI" ) . 
8 

9 Q: Please describe your duties with RMI. 

Q: By whom are you employed and in what position? 

10 A: I am responsible for conducting transmission planning and 

11 operations studies f o r  RMI clients. These studies cover 

12 proposed generating plants and their associated transmission 

13 interconnections, actual system performance based on 

14 

15 

16 

17 

18 

19 Q: 

20 A: 

21 

22 

projected seasonal loading conditions, and the determination 

of potential operating constraints necessary to insure 

reliable operation of the bulk transmission system. 

QUALIFICATIONS AND EXPERIENCE 

Please summarize your educational background and experience. 

I graduated from the City College of the City University of 

New York in June 1968, with the degree of Bachelor of 

Engineering - Electrical. In June 1971, I graduated from 
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the Bernard Baruch College of the City University of New 

York with the degree of Master of Business Administration. 

In 1971, I attended the General Electric Company's one- 

year course in Advanced Power System Engineering, in 

Schenectady, New York. In 1978, I attended the one-month 

Public Utility Executive Program of the Graduate School of 

Business Administration of the University of Michigan. In 

1983, I attended the two-month Executive Program of the 

Colgate Darden Graduate School of Business Administration of 

the University of Virginia. 

Upon graduation, I was employed by the Consolidated 

Edison Company of New York. I was assigned to the 

Distribution Engineering, Station Design, and System 

Planning Departments. My permanent assignment was in the 

Transmission Planning Section of the System Planning 

Department. 

In April 1974, I was employed by Florida Power & Light 

Company (FPL) in the System Planning Department. In April 

1976, I was put in charge of the Reliability and System 

Security Section, responsible for testing and assessing the 

dynamic performance of the planned generation and 

transmission system, and for making recommendations based on 

our tests and assessments. In June 1984, I was transferred 

to the Power Supply Department as Manager of Technical 

Services responsible for daily analysis of system 
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1 performance, monitoring the adequacy of performance of 

2 transmission protective systems, and coordinating the 

3 protection and control settings of FPL's generation, 

4 transmission, and distribution systems. In May 1991, I 

5 became Director of Protection and Control Systems 

6 responsible for the design, engineering, installation, and 

I maintenance of all protections and control systems for the 

8 generation, transmission, and distribution systems of FPL. 

9 In October 1993, I took early retirement from FPL. 

10 From December 1994 to December 1996, I was employed as 

11 

12 Haiti. In 1997, I assumed my present position as Principal 

13 Executive Consultant with RMI. 

14 I am a registered professional engineer in the State of 

15 Florida, and I am a member of the Institute of Electrical 

16 and Electronic Engineers and a member of the Power 

17 Engineering Society. 

18 

19 Q: What is your experience in power plant engineering, 

20 construction, operations, permitting, and licensing? 

21 A: As Supervisor of Reliability and System Security, 

22 responsible for modeling the dynamic response of the 

23 system to disturbances, I was involved with the Power 

24 Plant Engineering Department in specifying the 

25 electrical parameters of new generators such as power 

Energy Consultant in the Office of the Prime Minister of 
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factor, short circuit ratio, high initial response 

exciter, power system stabilizer, generator step-up and 

auxiliary transformers, tap ratio coordination, and 

switchyard connections. 

power system stabilizers and modify relay protection 

schemes for existing high capacity generating units (600 

MW and above) on the FPL system. 

I also initiated studies to add 

I was heavily involved in the licensing of FPL's St. 

Lucie Unit No. 2, a nuclear unit. In this activity, I 

participated in the Final Safety Analysis Report for the 

unit's operating license and testified at the evidentiary 

hearing in Miami, in November 1979, on the issue of grid 

reliability. 

What is your experience in generation planning, transmission 

planning, transmission design, and load flow studies? 

In my professional work, the size and location of 

generation was always a given. My responsibility was 

the integration of the generators in the transmission 

grid for optimum delivery of the power under all 

postulated transmission outages. 

I have extensive professional experience in 

transmission planning. At Consolidated Edison of New York, 

I was responsible for transmission planning for the borough 

of Manhattan, representing at that time about 45 percent of 
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ConEd's total system demand. At FPL, I was responsible for 

transmission planning in Dade and Broward Counties, 

representing, at that time, about 60 percent of FPL's total 

system demand. 

transmission lines, studies initiated and conducted by me 

resulted in the partial transposition of the 500 kV 

transmission corridor on the East Coast of Florida. The 

deleterious effects of unbalanced, negative sequence 

currents on the generators along the corridor were 

While not involved in the physical design of 

considerably reduced. 

Load flow and transient stability studies were the 

principal tools used to assess the seasonal, yearly, and 

long-range performance of the Florida Grid. Such studies 

were conducted by me and by my section internally for FPL, 

and in participation with the Florida Electric Power 

Coordinating Group (FCG). Such tools were also used to 

update the Florida under-frequency load shedding program and 

to establish the various remedial action systems on FPL's 

system to mitigate loss of heavily loaded transmission 

20 corridors. 

21 

22 Q: Have you previously t e s t i f i e d  before regulatory author i t i e s  

23 or courts? 

24 A: I have testified before the Atomic Safety and Licensing 

25 Appeal Board of the u.S. Nuclear Regulatory Commission, in 
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an evidentiary hearing on the alleged inadequacy of electric 

power systems for St. Lucie Unit No. 2 .  

license was granted after it was clearly demonstrated that 

the planned transmission grid would provide adequate and 

reliable off-site power in an emergency. 

testified in court in an eminent domain proceeding for the 

condemnation of property for transmission line right-of -way. 

The operating 

I have also 

Are you a registered professional engineer? 

Yes. I am a registered 

of Florida. 

SUMMARY AND 

professional engineer in the State 

PURPOSE OF TESTIMONY 

What is the purpose of your testimony? 

I am testifying on behalf of the Utilities Commission of New 

Smyrna Beach, Florida ("UCNSB"), and Duke Energy New Smyrna 

Beach Power Company Ltd., LLP ("Duke New Smyrna"), the joint 

applicants for the Commission's determination of need for 

the New Smyrna Beach Project (or "the Project"). My 

testimony describes the transmission interconnection 

facilities that will connect the proposed power plant to the 

Smyrna Substation of the UCNSB and the downstream 

transmission facilities that will be constructed in 

conjunction with the New Smyrna Beach Project. 

also presents and describes the load flow analyses that RMI 

My testimony 
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conducted to evaluate the transmission impacts of the New 

Smyrna Beach Project under various power delivery scenarios. 

please summarize your testimony. 

The New Smyrna Beach Project will be connected to the Smyrna 

Substation of the Utilities Commission of New Smyrna Beach. 

This interconnection, together with associated downstream 

transmission upgrades, will enable power from the Project to 

be delivered to virtually any retail-service utility in 

Peninsular Florida under almost all conditions on the 

Florida transmission grid. The Project's output will not 

adversely affect any of the "constrained transmission paths" 

identified by the Florida Reliability Coordinating Council 

( "FRCC" ) . 

Are you sponsoring any exhibits to your testimony? 

Yes. I am sponsoring the following exhibits: 

MPA- 1 Qualifications of Michel P. Armand, P.E. 

MPA-2. Summary of Transmission Project Experience, 

Resource Management International, Inc.; 

MPA- 3 .  Transmission Interconnection Map for the New 

Smyrna Beach Power Project (Figure 12 in the 

Exhibits filed on August 19, 1998); 

New Smyrna Beach Power Project, Results of Power 

Flow Studies - 2001; and 
MPA-4 
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MPA- 5. New Smyrna Beach Power Project, Results of Power 

Flow Studies - 2004. 

MI'S ROLE IN THE NEW SMYRNA BEACH PROJECT 

Please describe Resource Management International and its 

business. 

Resource Management International, Inc. provides 

comprehensive consulting and engineering services to a wide 

range of clients, including the electric power industry. 

RMI provides consulting and engineering services on power 

system design, power plant design, and transmission and 

distribution system design and operations. 

What are your responsibilities with respect to the 

electrical power plant project that is the subject of this 

proceeding? 

RMI has been retained to evaluate the transmission 

impacts of the New Smyrna Beach Project's operation as a 

merchant power plant selling wholesale power to other 

utilities that provide retail electric service in 

Peninsular Florida. I have the primary responsibility 

f o r  conducting the studies by which we have analyzed the 

Project's transmission impacts. 
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Q: With what similar projects has M I  been involved, and in 

what capacity? 

A: RMI has conducted numerous evaluations of the load flow 

impacts of planned and proposed interconnections of 

generating units, including merchant power plants, with 

high-voltage transmission systems, including projects in 

Oregon, Minnesota, New York, Hawaii, Texas, California, and 

the ECAR Region. More detail regarding RMI's role in these 

projects is contained in Exhibit __ (MPA-2). 

TRANSMISSION INTERCONNECTION AND ASSOCIATED DOWNSTREAM 
TRANSMISSION FACILITIES FOR THE NEW SHPRNA BEACH PROJECT 

Q: Please describe the transmission facilities by which the New 

Sayrna Beach Project will be connected to the Florida 

transmission grid. 

A: The New Smyrna Beach Project will be connected to the 

existing Smyrna Substation (a 115 kV "breaker-and-a-half" 

substation) of the Utilities Commission of New Smyrna Beach, 

which will be expanded to accommodate an additional 

transmission circuit and three generator connections. The 

interconnection will include switchgear, circuit breakers, 

and related equipment appropriate for this type of 

interconnection. 

Q: Please describe any downstream transmission system upgrades 

that will be made in connection with the Project. 

9 
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1 

2 

3 

4 

5 1. Addition of a second 115 kV transmission circuit on the 

6 

A: In order to support the delivery of wholesale power from the 

Project to utilities providing retail service in Florida, 

the following additional downstream transmission upgrades 

are expected to be made: 

existing 115 kV Smyrna to Cassadaga transmission line; 

7 

8 

9 

10 

11 
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13 

14 

15 
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18 

19 

and 

2. Addition of a new 115 kV transmission line, 

approximately 7.5 miles in length, from the Cassadaga 

substation to the Lake Helen substation. 

Additionally, my analyses assume the completion of a 

project re-routing the existing Debary to Altamonte 230 kV 

transmission circuit and connecting that circuit to the 

Sanford 230 kV bus. This project is scheduled to be 

completed in 1998. A map showing the transmission 

interconnection and the transmission facilities in the New 

Smyrna Beach area is included here as Exhibit __ (MPA-3). 

TRANSMISSION SYSTEM IMPACTS OF THE NEW SMYRNA BEACH PROJECT 

20 Q: How did you and RMI evaluate the capability of the Mew 

21 Smyrna Beach Project to deliver wholesale power to other 

22 retail-service utilities in Florida? 

23 A: We evaluated the transmission system impacts of the Project 

2 4  

25 

by conducting power flow studies (also know as load flow 

studies or load flow analyses) in which we simulated the 

10 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

DIRECT TESTIMONY OF MICHEL P. ARMAND, P.E. 

power flows that would result from sales from the Project to 

other key utilities in Peninsular Florida. Our power flow 

studies utilized standard transmission modeling techniques 

and assumptions. Basically, as discussed in more detail 

below, we compared the simulated operations of the Florida 

transmission system with and without the Project's output 

"FPL" ) , 
Company 

and 

Seminole Electric Cooperative ( "Seminole" or "SEC" ) . 
We reviewed and utilized the following documents and 

reports in preparing our power flow studies. 

being delivered to Florida Power & Light Company 

Florida Power Corporation ( "FPC" ) , Tampa Electric 
( "TECO"), Jacksonville Electric Authority ( "JEA") 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Florida Reliability Coordinating Council ("FRCC"), 1997 
Ten Year Plan - State of Florida. 

Florida Public Service Commission, Review of Electric 

Utilitv 1996 Ten Year Site Plans. 

FPL's 1998 Ten Year Site Plan. 

Florida Municipal Power Authority, 1998 Ten Year Site 

Plan. 

Other Ten Year Site Plans prepared by other generating 

utilities in Florida. 

FRCC, 1997 Final Transmission Svstem Constraint Maps. 

FRCC, 1997 Transfer CaDabilitv Studv: FLA/SOU 

Interface, dated June 27, 1997. 

FRCC, 1999 Reliabilitv Studv, dated January 29, 1997. 
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What are the relevant import and export capabilities of the 

transmission interface between Peninsular Florida and the 

Southeastern Electric Reliability Council region? 

Peninsular Florida has the capability of importing 

approximately 3,600 MW of power from the SERC region, and 

the capability of exporting approximately 1,900 MW of power 

to the SERC region. 

transmission system in southern Georgia becomes constrained, 

on a first-order contingency basis, at lower loads than does 

Peninsular Florida. 

This difference exists because the 

Did you evaluate the Project's capability to deliver power 

outside Florida? 

No. I understand from Duke New Smyrna that Duke New 

Smyrna's intent is to sell wholesale power within Peninsular 

Florida, and accordingly, RMI was not asked to perform any 

power flow studies for sales outside Peninsular Florida. 

Please describe the power flow studies that you performed in 

conducting your evaluation. 

We studied seven load cases or scenarios. First, we 

conducted power flow studies for four cases in the year 

2001, as follows. 

1. The 2001. (base case) which includes power flows at the 

time of the projected Summer 2001 peak demand, with 

12 
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2. 

3. 

4. 

2,400 MW of power being imported from Georgia into 

Peninsular Florida. 

Case 2001-PI, representing projected Summer 2001 peak 

demand and in which imports were increased to 3,600 MW 

and FPL generation in the southern part of the 

Peninsula was decreased by 1,200 MW. 

Case 2001-60, in which loads in Florida and Georgia 

were scaled down to 60 percent of peak load levels and 

imports were maintained at 2,400 MW 

Case 2001-40, in which loads in Florida and Georgia 

were scaled down to 40 percent of peak load levels and 

imports were reduced to 1,500 MW. 

We also conducted power flow studies for three cases or 

scenarios in the year 2004, as listed below. The principal 

difference between the 2001 power flow studies and the 2004 

power flow studies is that the 2004 studies incorporate 

consideration of two repowering projects proposed by FPL for 

its existing Sanford and Ft. Myers steam generation plants. 

1. The 2004. (base case) which includes power flows at the 

time of the projected Summer 2004 peak demand, with 

2,400 MW of power being imported from Georgia into 

Peninsular Florida. 

2. Case 2004-PI, representing projected Summer 2004 peak 

demand and in which imports were increased to 3,600 MW 

and FPL generation in the southern part of the 

13 
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Peninsula was decreased by 1,200 MW. 

3. Case 2004-60, in which loads in Florida and Georgia 

were scaled down to 60 percent of peak load levels and 

imports were maintained at 2,400 MW. 

Under each load scenario, the sale of 500 MW from the 

New Smyrna Beach Power Project to FPL, FPC, TECO, JEA, and 

Seminole was simulated and the effects on the transmission 

system were evaluated. 

A more detailed description of the development of the 

cases is contained in the two volumes comprising the power 

flow studies, Exhibit - (MPA-4), which presents the 2001 
studies, and Exhibit ___ (MPA-5), which presents the 2004 

studies. 

What do your p o w e r  f l o w  s tud ies  s h o w  w i t h  respect to  t h e  

transmission impacts of p o w e r  sales f r o m  the P r o j e c t ?  

FNI's power flow studies show that under normal operating 

conditions, i.e., with no significant transmission line or 

generator outages, the Florida transmission system can 

accommodate delivery of 500 MW of power from the Project to 

FPL, FPC, TECO, JEA, or Seminole without any adverse effect, 

i.e., without causing any facilities to exceed their maximum 

rated capacity. 

The same result is obtained under almost all single- 

outage conditions analyzed. However, in the system summer 
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peak demand cases, a simulated outage of the Smyrna-to- 

Edgewater section of the Smyrna-to-Volusia 115 kV line 

causes the Smyrna-to-Taylor section of the same line to load 

slightly above 100 percent of its rated capacity for some 

sales scenarios. If necessary, this deficiency can be 

corrected easily by replacing a short segment of 

transmission line with higher-rated conductors. RMI's 

simulation analyses indicate that no transmission 

limitations are expected under any outage scenarios for the 

2001-60 and 2001-40 cases. However, all of the 2004 

analyses showed no overloads under any scenario. Upon 

investigation, it was determined that FPL's projected load 

for the area has been reduced by approximately 30 percent, 

alleviating any concern regarding transmission line 

overloading due to the Project's operation. 

Detailed descriptions of these ca.ses, and the 

simulation results, are presented in Exhibit - (MPA-4) 
and Exhibit- (MPA-5). 

24 

25 A: No. 

the results of your power flow studies? 
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1 Q: Does this conclude your direct testimony? 

2 A: Yes, it does. 

3 

4 

5 

16 
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MICHEL P. ARMAND 

Michel Armand is a professional electrical engineer with over 30 years of experience in 
utility transmission and distribution planning and engineering. He is particularly proficient 
in the areas of transmission reliability and network security, having performed numerous 
load flow, short-circuit and transient stability studies to justify system development plans, 
determine the need for system reinforcements or to identify operating limits. Over the past 
decade, Mr. Armand was instrumental in developing a system-wide breaker evaluation 
program and introducing an innovative methodology for assessing system-wide losses for 
Florida Power & Light Company. He also performed the first statistical analysis of the 
performance of the utility’s distribution system, leading to a process of continual 
improvement in system losses and a reduction in outages. In addition, Mr. Armand has 
testified before the Nuclear Regulatory Commission and various state courts in 
condemnation hearings. 

EDUCATION 

PROFESSIONAL 
HISTORY 

REPRESENTATIVE 
PROJECT 
EXPERIENCE 

M.B.A. - Engineering Management 
Baruch College of City University of New York 

B.E. - Electrical Engineering 
City College of City University of New York 

B.A. - Liberal Arts 
College St. Martial, Port-Au-Prince, Haiti 

Resource Management International, Inc. 
Manager, Transmission Planning 

Government of Haiti 
Energy Consultant, Prime Minister‘s Office 

Florida Power and Light Company 
Director, Protection and Control Systems 

Consolidated Edison Company of New York 
Senior Engineer 

Performed an independent assessment of Florida Power & Light 
Company’s energy reduction product offerings and determined 
their effectiveness in achieving the goals of the utility’s demand- 
side programs. Based on analysis, recommended a marketing 
approach based on the market potential for a specific program 
given the four very distinct weather regions of Florida. The 
analysis also provided valuable insight into the behavior of load 
during the state’s winter and summer seasons. As a result, the 
utility rescheduled pool pumps, an 800-MW load at the time, to 
different time slots to avoid the early morning peak in the winter 
and the late afternoon peak in the summer. 

As a project team member, conducted evaluations necessary to 
justify Florida Power & Light Company’s plans to construct two 



500-kV lines from the Georgia state line in the north to a point 310 
miles south. Wrote testimony in support of the economic and 
reliability benefits of the lines in proceedings of the Florida 
Transmission Line Siting Act before the state Public Service 
Commission. Performed technical studies to define the line 
parameters, the ancillary equipment, and the termination of 
various segments of the project. Given the considerable benefits 
of reducing oil consumption in favor of coal, the project was given 
accelerated depreciation privileges for ratemaking purposes. 

As a utility manager, developed a set of recommendations for 
preventing a blackout simiiar to one on May 17,1985 that put the 
Greater Miami-Ft. Lauderdale area in the dark for three hours. 
Recommended a computer program that monitors Florida Power 
& Light Company’s utility system for specific conditions and takes 
remedial action within a 15-20 second time window. The utility 
had incurred severe economic penalties up until the time this 
computer program was deployed and economic dispatch was 
resumed. The same computer-supervised program was replicated 
in another part of the utility system, providing additional economic 
benefit. 

As project manager, oversaw the definition, design, development, 
testing, and implementation of an automated system for evaluating 
the adequacy of transmission circuit breakers on the Florida Power 
& Light Company system. Coordinated the work of equipment 
specialists, computer programmers, and system planners to amve 
at a program that would consistently and accurately perform the 
numerous calculations required for determining system reliability. 
The program was instrumental in eliminating the serious potential 
for human errors associated with the manual methods previously 
used. The process of an annual evaluation provided the lead time 
needed to order and install system replacements in a coordinated 
fashion. 

As chief energy advisor, was responsible for developing and 
recommending options for restructuring Haiti’s state-owned utility 
in response to that government’s shrinking ability to fund the 
utility system. Evaluated various options that included: (1) 
restructuring the utility to operate as an independent commercial 
enterprise owned by the state; (2) contracting with a foreign entity 
to manage and operate the utility within a fixed time period; (3) 
leasing the utility’s assets and the franchise for a 25-30 year period 
with the assets plus additions reverting to the state at contract 
expiration; and (4) selling the utility outright to private local 
and/or foreign investors. Each option was evaluated based on 
economic, financial and political risk considerations and presented 
to the government of Haiti. Based on the analysis, recommended 
proceeding with the lease option to be preceded by a five-year 
management contract to increase the value of the assets and the 



lease. The Haitian parliament approved the approach and is 
developing a new regulatory framework to allow the state and the 
system operator to achieve their objectives. 

As lead investigator, directed an intensive three-month analysis of 
electric system losses to help Florida Power & Light Company 
make more informed economic decisions on system reinforcements. 
Collected extensive data and interviewed dozens of utility 
personnel. Determined the techniques used to measure system 
losses varied throughout the company, leading to capital 
investment decisions that were often based on crude assumptions. 
As a result, prepared a reference document in which every 
component of system losses and their various implications were 
addressed. Using this systematic approach, the utility is able to 
reduce system losses more cost-effectively. 

As project manager, was charged with researching, developing, 
and implementing a transmission outage database system for 
Florida Power & Light Company. The purpose was to collect 
information in such a way that it could be stored, analyzed, 
categorized, and used by all departments involved in the design, 
engineering, construction, and operation of the transmission 
system. The task involved the collection of valid requirements 
from all concerned parties, the resolution of conflicting demands, 
and the acquisition of senior management approval of a plan for 
collecting, analyzing, and categorizing data from the prior period 
of 1983 to 1987. The data not only proved invaluable to the 
system operators, transmission maintenance personnel, and 
transmission design and engineering staff, it had other unexpected 
results. The information was used to effectively show potential 
industrial customers the reliability of a particular transmission line, 
relied on in court proceedings addressing power quality issues, 
and used in regulatory hearings dealing with the need for new 
transmission comdors. 

As department supervisor, was responsible for testing and 
assessing the dynamic performance of the planned generation and 
transmission system for Florida Power & Light Company. 
Presented testimony on the ability of the system to support the 
addition of a second nuclear unit at St. Lucie Power Station in 
hearings before the Atomic Safety and Licensing Appeal Board of 
the Nuclear Regulatory Commission. Successfully demonstrated 
the adequacy of the transmission grid, leading to approval of the 
operating license. 

As project manager, conducted an examination of options available 
to Florida Power & Light Company to determine final disposition 
of the utility’s questionable power generation assets. The assets 
could be kept in use, put into long-term reserve, shut down, 
retired, or sold. Taking into account the various interests of the 
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operating groups, recommendation was made to choose the long- 
term reserve shutdown as the most attractive option financially, 
based on considerations of capacity addition and system adequacy 
and reliability. 

Institute of Electric and Electronic Engineers 
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Klamath Falls Project - Oregon - RMI conducted a n  evaluation of the impacts and 
benefits to the region's 500-kV and 230-kV transmission system associated with the 
interconnection of a proposed 500 MW cogeneration facility with the system in 
Southern Oregon. In assessing these effects and benefits, RMI performed pre- and 
post-project studies modeling both normal and contingency conditions. These studies 
utilized power flow, post-transient, and transient stabihty study methodologies and 
revealed that the project provided voltage support to the system and potentially 
increased transfer capability. 

Proposed Power Project in the €CAR Area - RMI conducted preliminary evaluations 
of interconnecting proposed generating facilities (ranging from 200 to 800 MW in size) 
to the transmission system at four sites in the Virginia-West Virginia-Kentucky area 
and delivering the project output to customers in Virginia, the northeastern United 
States, or the Southeastern United States. The evaluations addressed: (i) pre- and post- 
project transmission system performance under both normal and contingency 
conditions for the "as planned" system in the 2004 period; (ii) pre- and post-project 
transmission system performance with key proposed facilities not in service; and (iii) 
rates for transmission service over the transmission facilities of major utilities in the 
area. 

Combustion Turbine Siting - Minnesota - RMI performed a preliminary siting study 
relative to the potential development of a 125-MW combustion turbine project 
connected to the system of Northern States Power in Minnesota. RMI identified 
potential sites with proximity to natural gas pipelines and transmission facilities 
taking into account the location of wetlands and areas which are attainment and non- 
attainment with respect to SOX and NOx emissions. RMI then used information on 
potential site locations in powerflow analyses of the NSP system without the 
combustion turbine project and with the project interconnected at various points on 
the utility's 115-kV and 345-kV system. 

Proposed Power Project - N e w  York - RMI conducted powerflow studies of the 
system in upper New York to assess the relative merits of the installation of local 
generation or the development of reinforcements to the transmission system. The 
results of these studies were subsequently used in developing information regarding 
reliability and power quality issues facing a municipal electric in the area which is 
presently served via a radial system with a history of poor reliability. 

Proposed Power Project - Hawaii - RMI provided transmission planning services 
relative to the interconnection of a potential power project with the system of the 
Hawaii Electric Light Company (HELCO) which serves the island of Hawaii. In doing 
so, evaluated (1) the facilities required to properly interconnect the new generating 
facility to the HELCO transmission system; (2) the system reinforcements, if any, 
required due to the addition of proposed new generating fachties by HELCO or by 
the developer; (3) the effects on HELCO's system losses for different resource 
development plans; and (4) the reasonableness of HELCO's cost estimates associated 
with the interconnection facilities and system reinforcements for the different plans. 

Proposed Merchant Plants- Texas - RMl has conducted assessments regarding the 
interconnection of merchant plants with the interconnected 345/138-kV system in 
northeastern Texas and in southern Texas. Those in northeastern Texas were 
conducted to identlfy potential interconnection points for 500-1000 MW of new 
generation facilities while those in southern Texas were conducted to identify 
potential interconnection points for 200-400 MW of new generation in the Brownsville 
area. Both studies addressed system impacts associated with such generation and 
included. included conducting both base case and N-1 outage studies on the pre-and 



post-generating project system. 

High Desert Power Project - RMI has been involved in the siting and licensing aspects 
of the High Desert Power Project (located near Victorville, California) since the 
project's inception. Specific activities have included: (i) performing the initial 
evaluations of potential contractual transmission paths between the proposed power 
project and potential municipal customers in southern California and the effects which 
the proposed project would have on the interconnected transmission system in 
southern California; (ii) performing more specific technical analyses and developing 
cost estimates which served as the basis for the "transmission/interconnection" 
portions of the Application for Certification (AFC); (iii) working with the project 
proponents in responding to questions raised by CEC staff and an intervener; and (iv) 
working with the project proponents in review of SCE's activities relative to a project 
interconnection study. 

Merchant Plant Development in Los Angeles Area - RMI provided technical and 
analytical services to a project developer considering the development of merchant 
facilities at sites within the Los Angeles area. Activities undertaken by RMI included: 
(i) reviewing the relationship of the proposed sites to the existing transmission system; 
(ii) obtaining, reviewing, and updating powerflow base cases and assessing pre- 
"project" transmission capacity; (iii) developing "site specific" base cases and assessing 
post-"project" transmission capacity; and (iv) developing information which 
differentiated the sites. 

Expansion ofExisfing Q F  Sites - RMI performed a screening level evaluation of the 
potential for adding natural gas-fired generation at several power project sites in 
central and northern California owned by an IPP. The projects evaluated are fueled by 
biomass (wood waste) or coal and range in size hom approximately 20 MW to 35 MW 
and are interconnected with the low voltage transmission systems of Pacific Gas & 
Electric or Southern California Edison. As part of this evaluation, RMI: (i) assessed if 
there was sufficient capacity in the existing transmission facilities to deliver both 
existing and potential new capacity from each site into the main grid; and (ii) 
identified and developed preliminary cost estimates for the additional transmission 
facilities that might be required to interconnect each expanded project site with the 
main gnd. 

Merchant Plant Developnent in San Francisco Bay Area - RMI provided technical 
and analytical services to a project developer considering the development of 
merchant facilities at sites within the greater San Francisco Bay Area and the potential 
acquisition of certain generating facilities in the Area. Specific activities undertaken 
by RMI included (i) developing information on capacity and energy requirements for 
various portions of the Area (e.g., the City and County of San Francisco); (ii) 
idenhfying and quantifying transmission constraints on identified transmission paths 
into and within the Area; (iii) assessing the degree to which the addition of generation 
would mitigate transmission constraints; and (iv) assessing the addition of new 
generation at both existing and greenfield plant sites on the fringes of the Bay Area. 

Characterization of California Electric Supply and Transmission Infrastructure - RMl 
developed a report for a major project developer which addressed various aspects of 
the electric power industry including: (i) the Power Exchange (WEPEX) and the 
Independent System Operator (ISO) organizations and market structures; (ii) the 
identification of existing in-state generation and other sources of supply and the key 
attributes of each that would affect its market placement; (iii) current load forecasts 
and the need for new generation; (iv) the electric transmission system and evolving 
operating rules for it; and (v) the natural gas bulk transmission system and its future 



outlook and the gas supply resources (and their costs) available to the different 
pipeline systems. 

Market Price Projectionsfor California and Southern NevadrJWestern Arizona - RMI 
utilized the General Electric Multi-Area Production Simulahon (“MAPS”) model to 
develop projections of market clearing prices in California. Specific activities included: 
(i) acquiring a MAPS data set for the entire Western Systems Coordinating Council 
(“WSCC”) and updating/expanding the model’s transmission, generation, and fuel 
price assumptions to reflect latest available information; (ii) incorporating specific 
assumptions about future resources, fuel prices, and markets; (iii) developing data 
such that the operation of the transmission systems mimicked the postage stamp tariff 
structures of the Independent System Operator; and (iv) performing numerous 
simulations under several resource plans and hydroelectric availability conditions to 
develop market price forecasts and estimates of revenues and total costs for key 
resources. 
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CONFIDENTIAL 

July 2,1998 

Mr. Peter J. Ledig 
Managing Director 
Duke Energy Power Services, Inc. 
5400 Westheimer Court 
Houston,"X 77251 

Subject: Transmission System Analysis in Support of 
Duke Energy New Smyrna Beach Power Company 

Dear Peter: 

Endosed are four copies of the subject report prepared in accordance with our 
agreement with Duke Energy Power Services. The study was re-mn to accommodate 
the change in transmission configuration: a new 115kV circuit from Cassadaga to 
Lake Helen in place of the second 115kV circuit from Cassadaga to Detlona East. 

The starting point for the analysis was supposed to be the powerflow base case, which 
we obtained from the Florida Muniapal Power Agency. The electronic copy we 
received exhibited serious modeling flaws, and it became obvious that unless we were 
a member of the Florida Reliability Coordinating Council (FRCC), we would not have 
the means to thoroughly validate the model. After several frustrating attempts, we 
decided to obtain the 2001 Florida Electric Power Coordinating Group (FCG) model 
submitted to FERC in 1996. This model, after extensive testing, revealed itself to be a 
much better representation of the Florida transmission system. This is the model we 
used and which we believe to be accurate. This was confirmed, as the study 
progressed, when we received a copy of the FRCC 1999 Reliability Study and 
reviewed the 1998 Ten-Year Plan documents of the major utilities in Florida. 

Therefore, the powerflow studies discussed in the enclosed report evaluated: 
k Pre- and post-project transmission system performance for the year 2001 when 

the Florida system experiences peak loading conditions and imports 3,600 M W  
of power from Georgia. 

> Pre- and post-project transmission system performance for the year 2001 when 
the Florida system is at peak load and imports 2,400 h4W from Georgia. 

31M) LWFANDEL L h n ,  Sum 600. SAUIAMEWO, CA 95670-6026 
P.O. Box 15516. SACRA~QNTO, CA 95852-1516 

(916) 852-1300 . FAX (916) 852-1073 . m.rmi inc .com 
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P Pre- and post-project transmission system performance for the year 2001 when 
the Florida system is loaded to 60% of summer peak load and imports 2,400 
MW from Georgia. This load level is considered the average loading of the 
Florida system. 

P Pre- and post-project transmission system performance for the year 2001 when 
the Florida system is experiencing 40% of summer peak load and imports 1,500 
MW from Georgia. This load level is considered the minimum loading which 
occurs in the early morning hours in the spring. 

Based on the studies discussed in the enclosed report, it appears that: 
1. The proposed 500 MW project at New Smyma Beach can reliably deliver its 

output into the Florida Transmission System. 
2. The dispatch of generation at Florida Power Corporation's Debary plant has an 

impact on the distribution of the plant output at peak load conditions. 
3. At average load conditions, 60% of summer peak, the output of the plant more 

evenly distributes itself on the transmission systems of Florida Power & Light 
and Florida Power Corporation. 

We look forward to discussing the enclosed report with you and your counsel, Scheff 
Wright, at your convenience. In the interim, please call me at (916) 852-1300 should 
you have any questions on the enclosed. 

Sincerely, 

Michel P. Armand 
Manager 

Enclosures 
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DUKE ENERGY NEW SMYRNA BEACH POWER COMPANY LTD., L.L.P. 
PROPOSED 500 MW FLORIDA GENERATING FACILITY 

RESULTS OF POWER FLOW STUDIES - 2001 

EXECUTIVE SUMMARY 

Duke Energy New Smyrna Beach Power Company Ltd., L.L.P. is proposing to build a 
500 MW merchant plant in Florida in a joint venture with the Utilities Commission, 
City of New Smyrna Beach, Florida. The facility will be sited adjacent to the City’s 
Smyrna Substation in Volusia County, Florida, and is scheduled to begin commercial 
operation by the summer of 2001. Duke Energy New Smyrna Beach Power Company 
Ltd., L.L.P. retained Resource Management International, Inc. (RMI) to assist them in 
evaluating the interconnection of the proposed project with the Florida Transmission 
network. 

In providing this support, RMI performed a series of preliminary power flow studies 
evaluating: 

b Summer 2001 transmission system performance at peak load, importing 3,600 
MW from the Southern Company, with and without the project. 

b Summer 2001 transmission system performance at peak load, importing 2,400 
MW from the Southern Company, with and without the project. 

b Summer 2001 transmission system performance at an average 60% of peak 
load, importing 2,400 MW from the Southern Company, with and without the 
project. 

> Summer 2001 transmission system performance at valley, 40% of summer 
peak, load condition importing 1,500 MW from the Southern Company, with 
and without the project. 

To determine the ability of the project to deliver its output over the Florida 
transmission system, it was agreed that the total plant output will be scheduled 
alternatively to Florida Power and Light Company (FPL), Florida Power Corporation 
(FPC), Tampa Electric Company (TEC), Jacksonville Electric Authority UEA), and 
Seminole Electric Cooperative (SEC). Each of these dispatch scenarios were modeled 
and tested with the four base cases. 
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EXECUTIVE SUMMARY 

It was also assumed, based on information received from the Utilities Commission, 
City of New Smyma Beach, that the transmission configuration around the plant 
would be reinforced as follows: 

1. Addition of a second Smyma to Cassadaga 115-kV transmission circuit; 

2. Addition of a new Cassadaga to Lake Helen 115-kV transmission circuit; and 

3. Existing Debary to Altamonte 230-kV transmission circuit rerouted and 
connected to the Sanford 230-kV bus. 

These transmission additions were modeled in all the power flow cases. 

In summary, these studies (which are summarized in Table IS1 and discussed in 
detail in Sections 1 and 2)  show that for the conditions modeled: 

1. None of the lines in the vicinity of the proposed Duke project were overloaded 
in the twenty-four base cases which were developed for these studies, and 
which model system normal conditions. 

2. During the summer 2001 peak load period, loss of the Smyma-Edgewater 
section of the Smyma to Volusia 115-kV circuit No. 2 causes the Smyma-Taylor 
section of the Smyma to Volusia 115-kV circuit No. 1 to overload for al l  
dispatch scenarios, when importing 3,600 MW from Georgia. 

3. During the summer 2001 peak load period, when importing 2,400 h4W from 
Georgia, loss of the Smyma-Edgewater section of the Smyma to Volusia 115- 
kV circuit No. 2 overloads the Smyma-Taylor section of the Smyrna to Volusia 
115-kV circuit No. 1. The highest overload occurs when the plant output is 
scheduled to Seminole. This same Smyma-Taylor line section is also 
overloaded for loss of one of the two Cassadaga to Smyma 115-kV circuits. 

4. At loading levels of sixty percent and forty percent modeled in the study, no 
overload is noticed for a l l  the contingencies simulated and for all dispatch 
scenarios. This is essentially the result of generation dispatched at FPC's 
Tumer and Debary plants. At lower load levels, there is no unit dispatched at 
Tumer and only 108 Mw is dispatched at Debary. At peak load, Debary 
carries 610 MW and Turner 58 MW, which increases the initial flow on the 
Smyma to Volusia two 115-kV circuits and results in one circuit overloading 
under certain outage conditions. 
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EXECUTIVE SUMMARY 

Therefore, based on the preliminary studies discussed in this report, it appears that: 

1. 

2. 

500 MW can be reliably sited at the Smyrna Substation of the Utilities 
Commission, City of New Smyma Beach with the proposed transmission 
reinforcements. 

The output of the plant minus the portion reserved for New Smyma Beach, can 
be delivered without imposing undue burden on the Florida Transmission 
system under most dispersed dispatch scenarios. 

As discussed in Section 2 (Results of Powerflow Studies), each of the cases 
summarized in Table E S l  were used as a starting point in evaluating system 
performance under both normal and single facility-line or generator-(N-1) outage 
conditions. Comparison of pre- and post-project power flows over key lines in the 
proximity of the project shows that at peak most of the plant output, 55.4% flows over 
the two Smyrna to Volusia transmission circuits, while the two Smyma to Cassadaga 
transmission drcuits carry a lower, 33.4%, percentage. The remainder is absorbed by 
loads in the City of New Smyrna Beach. At lower load levels, when Turner plant is 
not dispatched and the output of Debary plant is reduced, the projected plant output 
is more evenly distributed between FPL (49.0%) and FPC (41.5%). 

Documents reviewed and utilized by RMI during these studies included: 

b The Florida Reliability Coordinating Council (FRCC) ”1997 Ten Year Plan - 
State of Florida” prepared in early 1997. 

b The Florida Public Service Commission “Review of Electric Utility 1996 Ten 
Year Site Plans” 

b FPL’s ”1998 Ten Year Plant Site Plan” 

> FMPA’s “1998 Ten Year Site Plan” 

> The ”Ten Year Site Plans” prepared by the other generating utilities in Florida 

b FRCC’s ”1997 Final Transmission System Constraint Maps” 

> FRCC‘s ”1997 Transfer Capability Study: FLA/SOU Interface 

b FRCC‘s ”1999 Reliability Study” 

The powerflow base cases used in these studies were based on the 2001 summer peak 
case filed with FERC by the Florida Coordinating Group (FCG) in the spring of 1996. 
The FCG case was reviewed and modified as necessary to represent both the existing 
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EXECUTIVE SUMMARY 

and planned utility generation anticipated to be on-line in 2001 based on information 
in the documents referenced above. The original case was also updated to reflect 
approximately 95 percent of the amount of firm non-utility generation capacity 
anticipated to be on-he in 2001. The resultant 2001 summer peak case (case 2001) 
was then used to derive the other cases: 2001-PI, 2001-60, and 2001-40. 

Case 2001-PI was obtained by increasing import from George to 3,600 MW and 
reducing FPL generation in the south end by approximately 1,200 MW. All loads 
were maintained at peak load. 

Case 2001-60 was obtained by scaling loads in Florida and Georgia to represent 60% of 
peak load level. Generation in Florida was redispatched for each control area. 
Generation in Georgia was scaled down. Import was maintained at 2,400 MW. 

Case 20014 was derived by scaling loads in Florida and Georgia to represent 40% of 
peak load level. Generation in Florida was redispatched for each control area. 
Generation in Georgia was scaled down. Import from Georgia was reduced to 1,500 
MW and interchange schedules were modified. 
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POWERFLOW BASE 

( 

I 
EI”C 

Ft. Pierce/Vero Beach 
Gainsville 
Homestead 
Jacksonville 
Key West 
Kissimmee 1/ 
Lake Worth 
New Smyma Beach 

- 
- 

FMPP 2/ 
Seminole 
City of Starke 
Tallahassee 
Tampa Electric 

SECTION 1 CASE DEVELOPMENT 

Load (MW) Generation 0 ’ 
17,107 15,350 
7,092 7,918 
255 164 
382 393 
57 15 

2,247 2,549 
114 49 
235 335 
83 57 
83 20 
1,183 1,932 
2,430 1,6: 
16 6 
497 471 
3,298 3,494 

As noted in the Executive Summary, the powerflow base cases used in these studies 
were based on the 2001 summer peak case filed with FERC by the Florida Electric 
Power Coordinating Group (FCG) in the spring of 1996. This powerflow case 
represented the system in peninsular Florida as consisting of fifteen control areas with 
a combined load of slightly over 36,000 MW and with approximately 34,400 MW of 
generation (both utility and non-utility) as being on-line. Imports into Florida from 
Georgia were approximately 2,400 MW and Florida system losses were approximately 
740 MW. The fifteen control areas and the load and generation represented in each, 
are summarized in Table 1-1. 
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POWERFLOW BASE CASE DEVELOPMENT 

control area. MI is aware that Kissimmee has become a member of the FMPP and of 
the current FMPA I D 0  pool changes taking place, which separate Fort Pierce’s and 
Vero Beach’s operations. Knowing that these I D 0  arrangements are still being 
sutdied and are likely to result in further changes, RMI assumed that Fort Pierce and 
Vero Beach would continue to operate as a mini-pool, and that Kissimmee would 
operate its own control area in the studies performed for Duke Energy Services. The 
same control areas were identically replicated in the latest FRCC transmission study: 
1999 Reliability Study. 

RMI is also aware of the fact that loads on the system in Florida tend to be higher in 
the winter than in the summer. However, because the peak winter load periods tend 
to be of relatively short duration compared to those during the summer, it is believed 
that studies of summer conditions are more appropriate in the preliminary types of 
studies conducted for Duke Energy Services. 

The FCG case was carefully reviewed and the data on generation resources was 
compared to information contained in the FRCC’s 1997 Ten Year Plan - State of Florida 
(Plan), and the other documents referenced in the Executive Summary. Data on the 
transmission system was also carefully reviewed and appropriate adjustments made. 

1. The maximum capaaty available (the “Pmax”) for each utility generating unit 
in-service as of January 1,1997, was set equal to the ”summer net capability.” 

2. Utility generating units were added based on information in the Plan such that 
the data base represented generation anticipated to be available as of the 
summer of 2001. One of the units added was a 120 MW Fh4PA combustion 
turbine at Cane island denoted in the Plan as being in service in June 2001. 

3. A list of non-utility generators modeled in the FCG case was developed and 
compared to the information relative to the firm capaaty from such resources 
presented in the Plan. Efforts were made to replicate, as closely as possible, the 
information in the Plan. The final result was a data set that modeled a total of 
2,395 MW of firm non-utility generation in peninsular Florida (the Plan shows 
that total of non-utility generation in peninsular Florida would be 2,416 Mw as 
of January 1,1997, and 2,531 MW as of January 1,1999). 

4. The transmission system around the Smyma 115 kV Substation, belonging to 
the Utilities Commission, City of New Smyma Beach, was found to be 
substantially different than the actual system configuration. A new 230/115- 
kV substation belonging to Florida Power and Light was modeled at a site 
named Sugarmill north of the Smyrna Substation. Extensive transmission 

specifically: 
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reconfiguration was also modeled. Upon research, it was concluded that such 
substation, although represented in the case, was not reported in any public 
document by FP&L for the period extending to the year 2007. Therefore, the 
transmission system around Smyma substation was restored to present day 
configuration. 

The result of these efforts was a new base case (Case 2001) with the load and resource 
characteristics summarized in Table 1-2. This new case was modified to reflect the 
proposed 5OOMW plant connected at the Smyrna Substation and the additional 
transmission as proposed by the Utilities Commission, City of Smyrna Beach. 

1. The addition of a second 115-kV transmission circuit between Smyrna 
Substation and the Cassadaga Substation of Florida Power Corporation. 

2. The addition of a new 115-kV transmission circuit between the Cassadaga and 
Lake Helen Substations of Florida Power Corporation. 

3. The rerouting of the existing 230-kV transmission circuit between Debary 
generating station and Altamonte Substation of Florida Power Corporation 
into the Sanford generating station 23O-kV switchyard of Florida Power and 
Light. The result is a new Debary-Sanford 230-kV circuit and a new Sanford- 
Altamonte 230-kV circuit. 

specifically: 

The 2001. base case, modified with the proposed plant and the added transmission 
reinforcement, was then used to develop the peak import case, representing a 3,600 
MW of import from Georgia. This was accomplished by increasing generation in 
Georgia by slightly over 1,200 MW, and decreasing FP&L generation at Turkey Point 
by approximately 770 MW and at Port Everglades by approximately 410 Mw. The 
FP&L swing generator (at Cape Canaveral) adjusted to provide the slight amounts of 
additional capacity required. The resultant case was denoted Case 2001-PI (peak 
import). 
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TABLE 1-2: CASE 2001 - FLORIDA PENINSULAR LOADS AND RESOURCES 

1/ “Ready (reserves)” consists of capadtv that is not in operation but which would be a W l e  
to serve load upon startup. 

Does not include 14 MW of diesels at Turkey Point 

Does not include 5 MW of diesels at h e n  

2/ Aspercentof load 

3/ 
4/ 
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The 2001. base case, representing peak load level and 2,400 MW Of import from 
Georgia, was modified to represent loading conditions of 60% of peak. This load level 
is considered average loading for the Florida system, and represents a considerable 
portion of the load duration curve for Florida. Therefore, this load level has always 
been the benchmark of all transmission assessment studies by powerflow or by 
transient stability conducted by the Florida Electric Power Coordinating Group, the 
predecessor of the FRCC. To achieve such reduction, the load in each control area was 
scaled down to sixty percent. The total generation required for each area was 
calculated by adding load plus generation plus interchange and then re-dispatching 
each area by the removal of appropriate generating units to achieve total required 
generation. The only exception was Area 10, New Smyma Beach, where the total 
generation was removed. The resultant case was denoted 2001-60. 

The 2001. base case, representing peak load level and 2,400 MW of import from 
Georgia, was modified to represent loading conditions of 40% of peak and a 1,500 MW 
of import from Georgia. This minimum load level, usually called valley load, is 
experienced in the spring time and is considered in most FRCC analysis of the Florida 
transmission system. The concern of valley load is high voltage on the transmission 
system necessitating removal of most shunt capaators, activation of available shunt 
reactors and ultimately in the extreme, removal of high-voltage transmission drcuits. 
The great majority of shunt capacitors were removed due to high voltage, but no 
transmission line was removed and the new case denoted 2001-40. 

The dispatch for FPL, modeled after the FRCC 1999 Reliability Study of January 29, 
1997, shows one St. Lucie Nuclear out on refueling, both Manatee units at full output 
(presumably on Orimulsion) and the combined cycle units at Martin Plant shut down. 
With only the nuclear units at Turkey Point, the Lauderdale combined cycle at full 
output, the only way to model sale of 500 MW to FPL in case 20014a. was to reduce 
one Manatee unit output by 500 MW. Similarly, the dispatch for FPC modeled after 
the same FRCC 1999 Reliability Study requires the reduction of output for the two 
Crystal River fossil uNts on line as modeled in case 20014b. 
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I Table II 

Monitored Branches 

C.u W.1 kV1  W1s2 kV2 
z o o i - P ~ l  SNPIANT 230 SYLVAN 230 
2wl-PC1 SYLVAN 230 NLCUGWD 230 
2001-PI-1 INDRN 230 STANTON 230 
mO1-PI-1 SILVRSP 230 SlLVSPN 230 
m1-PI.1 SlLVRSP 230 SlLVSPN P O  
2001-PI-1 RDPINR 230 CURRYFD 230 
2001-PC1 JUNEAU-W 130 GANMHl 138 
2001-PI-1 NSESMMI 115 C * s s * D M  115 
2w1.PI-1 NS&SMYR 115 EWEWATR 115 
mO1-PI-1 W W Y R  115 TAVLOR 115 
2w1-PI-, WB-SMYR 115 NSBARP 115 
2w1-PI-1 NSBSMYR 115 NSB-FELD 115 
mOl-PCI S N P M T  115 TURNER 115 
2wl-PCl  PASADENA 115 IOST-WM 115 
2001-PI-1 MCHlGAN 115 WEY 115 
20Ol.PI-1 MlCHlGAN 115 GRWT 115 
2001-PI-1 PERSHIM 115 GRANT 115 
2001-PI-1 AMERICA 115 K N E Y  115 

2w1-PI-1 AZALEA 115 B E N N m  115 
ZMII-PI-1 FLORMTP 69 INVERNTP 69 
2001-PI-1 ALACHTP 69 H f f i H S W  69 
2wl-PI-1 PASADENA 230 PASADEW 115 
2001-PI-1 SUWANNEE 230 SUWANNEE 115 
2001-PC1 SUWANNEE 230 SUWANNEE 115 
2w1-PILI ECLRWTR 230 ECLRWTR 115 
2w1-PI-1 INDRIV 230 IND RIV 115 
2wI-PI-1 URQO 230 LARQOA 69 
2w1-PI-1 WELD 230 YIELDNW 69 
2001-PCl CLMTEST 234 CLMTEST 69 
2001-PC1 WINDERME 234 WINDERME 69 
2001-PC1 RIVERS 230 RIVER-S 69 
2001-PC1 ELEVENW 230 R N E K E  69 
2001-PC1 JUNEAU-E 13d JUNEAUE 69 

2 w w i . t  JASPER 115 w w c m  115 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Var i i s  NSB 500 MW Generation Alternatives 
I 1ooX Load B u .  CUS i 

~ 0 1 . ~ i . 2  

2001.~i.2 
2001-PI-2 

All Flows above 

SN PIAN 230 s n v m  230 

.ND R,V no STANTON no 
SYLVAN 230 NLONGWD no 

2001-PI.2 
2001-PI.2 
2001-PI.2 
2001-PI-2 
2001-PI-2 
2001-PI-2 
2001-PI-2 
2W1-PI.2 

~~ 

SILVRSP 230 SlLVSPN 230 
SILVRSP 230 SlLVSpN 230 
R D P H R  230 CURRY FD 230 
JUNEAU-W 138 GANNON 130 
NSESMYR 115 CASSADAG 115 
NSBSMYR 115 EWEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 

2001-PI-2 
2001-PI-2 
2001-PI-2 
2001-PI.2 
2001-PI-2 
2001-PI-2 
2001-PI-2 
2001-PI.2 
2001-PI-2 
2001-PI-2 
2001-PI-2 
2001-PI.2 
2001-PI-2 
2001-PI-2 
2001-PI-2 
2001-PI-2 
2001-PI-2 
2001-PI.2 
2001-PI-2 
2001-PI.2 

TURNER 115 

lULM 115 
MlCHlGAN 115 GRANT 115 
PERSHIN3 115 GRANT 115 
AMERICA 115 K A L M  115 
JASPER 115 WQWCHR 115 
AZALEA 115 E E N N m  115 
FLORALTP 69 INVERNTP 69 
U A C H T P  69 HIGHSPG 69 
PASADEM 230 PASADEM 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
IND RIV 230 IND RIV 115 
URGO 230 LIRGOA 69 
SHELL! 230 SHELDNW 69 
CLMT EST 230 CLMT EST 69 
WINDERME 230 WINDERME 69 
RIVER-S 230 RIVER3 69 
ELEVENW 230 ELNEN-E 69 
JUNEAU-E 138 JUNEAU-E 69 
JASPER 115 JASPER 69 

- 
E 
I 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
'. 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
11 
2 
2 
1( 
11 
11 
2 
1 
1 
1' 
2 
2 
2 
11 
2 
1 
1 

11 
1( 
1 
2 
1' 
1' 
1' 
1' 
2 
1' 
2 
2 
2 
2 
2 
2 
1 
2 
11 
2 
2 
1, 
1, 
1, 
2 

- 

- 
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Table II 

case Bus1 kV1 
~101.~1-3 SNPLANT M 
Mol-PI-3 S K V A N  230 
2wI.PI-3 IND RIV 230 
ZW1-PC3 SILVRSP 230 
2001-PC3 SILVRSP M 
Mol-PI-3 RIOPINR 230 
200l-PW JUNEAUW 138 
2001-PI0 NSBSMYR 115 
2001-Pk3 NSBSMYR 115 
2w1-PI-3 NSBSMYR 115 
2001-PI-3 USB-SMYR 115 
2w1-PI-3 NSBSMYR 115 
2Wl-PC3 S N P W  115 
M o l - P l 3  PASADENA 115 
Mo l -P I4  MICHh3W 115 
2W1-PI4 MlCHffiAN 115 
2w1-PI3 PERSHIM I15  

Comparison of Line & Transformer Rows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 1- LMd B W  W.. i 

Bus2 kV2 
snvm 230 
NLONGWD 230 
STANTON 230 
SILVSPN 230 
SILVSPN 230 
CURRY FD 230 
GANNON 1m 
CASSADffi 115 
EDGEWATR 115 
TAYLOR 115 
NSBARP 115 
NSBFELD 115 
TURNER 115 
WST-WM 115 
MLM 115 
GRANT 115 
GRANT 115 

All F!nm above 

2W1-PI-3 
2W1-PI-3 
Mol-PI-3 
2w1-PI-3 
2w1-PI-3 
2w1-PI4 
WO~-P I .~  

L U C H T P  69 HIOHSPG 69 
PASADBU 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR M ECLRWTR 115 
IN0 R N  230 INDRN 115 
LARGO 230 LARGOA 69 

115 
WGflChPL 115 
BENNETT $15 

230 
230 
230 
230 

2w1-PI-3 E L N E N W  230 
2w1-PI-3 JUNEAU-E 138 
2w1-PI-3 JASPER 115 
2001-PU SNPLANT 230 
2w1-PI-4 S n V A N  230 
2Wl -P Id  IND RIV 230 
2WI.PU SILVRSP 230 
2Wl .PU SILVRSP 230 
2Wl -P I4  RIO PlNR 230 
2W1-PI4 JUNEAU-W 138 
2 W I - P U  NSBSMYR 115 
2001-PU NSBSMYR 115 
2001-PI4 NSBSMYR 115 
2001-PI4 NSBSMYR 115 
2001-PI4 NSBSMYR 115 
2Wl.PU S N P W  115 
2001-PI4 PASADDVI 115 
2001-PI4 MlCHKiAN 115 
2001-PI4 MlCHffiAN 115 
2001-PI4 PERSHIM 115 
2001-PI4 AMERICA 115 
2001-PU JASPER 115 
2001-PI-4 *ULW 115 
2001-PI4 FLOPNTP 69 
2001-PU AUCHTP 69 
2001-PI4 PASADENA 230 
2001-PI4 SUWANNEE 230 
2001-PI-4 SUWANNEE 230 
2001-PI4 ECLRWTR 230 

2001~PId LARGO 230 
2001-PI-4 SHELD 230 
2001-PlU CLMTEST 230 
2001-PI4 WINDERME 230 
2001-PI4 RIVER-S 230 
2001-PI4 ELEVENW 230 
2001-PI4 JUNEAU-E 138 
2001.PId JASPER 135 

moi.Pi-4 IND RIV 230 

SHELDNW 69 
CLMTEST 69 
WINDERME 69 
RIVER-S 69 
ELEVEKE 69 
JUNEAU-E 
M P E R  69 
SYLVAN 230 
NLONGWD 230 
STANTON 230 
SILVSPN 230 
SILVSPN 230 
CURRY FD 230 
GANNON 1 s  
CASADAG 115 
EDGEWATR 115 
TAYLOR 115 
NSBARP 115 
NSBFELD 115 
TURNER 115 
WST-DUM 115 
KMM 115 
GRANT 115 
GRANT 135 
MLN 175 
WOHTCHPL 115 
BENNETT 115 
INVERNTP 69 
HIGHSPG 69 
PASADEW 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 

U R G O A  69 
SHELC-NW 69 
CLMTEST 69 
WINDERME 69 
RIVER-S 69 
E L N E K E  69 
JUNEAU-E 69 
JASPER 69 

IND RIV 115 

- 
:M 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 

- v.' 
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1 
11 
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2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
IO 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
IS 
2 

- 
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I Table II 

kV1 
230 
230 
230 

&01.Pl4 SUVRSP 230 
2001-Pl4 SLVRSP 230 
2001-PM R M P H R  230 
2001-PI4 JUNEAUW 138 
2001-Pld NSbSMYR 115 
2001.PI-6 NSBSMYR 115 
2W1-PC5 W Y R  115 
2W1-PC5 NSB-SMYR 115 
2Wl.PI-5 NSBSMYR 115 
2Wl.Pl-5 SNPLANT 115 
2001-PC5 PASADENA 115 
2001-PM MICHIOAN 115 
2001-PI-5 M l C H W  115 

2001-PL5 WERICA 115 
2001-PI-6 JASPER 115 
2W1Pk5 IUUEA 115 
2WI.PI-6 FLORILTP 69 
2001-PI5 U C H T P  69 
2WI.PI.5 PASADEN4 230 
2001-PI4 SUWANNEE 230 
2001-PI4 SUWANNEE Po 
mo1.PI.5 ECLRWTR 230 
2001-PM H O R N  230 
mOl-PI-6 U R I O  230 
2W14?-5 SHELD 230 
2W1-PC5 CLMTEST 230 
2W1.PC5 WINDERME 230 

230 
230 
138 
115 
230 

m01-PIS SYLVAN 230 
2001-PI4 IND RIV 230 
2001-PIS SILVRSP 230 
2001-PM SILVRSP 230 
2001.PM A I 0  PlNR 230 
2001.PI4 JUNEAUW 138 
2Wl -PU NSBSMYR 115 

2001-PI4 NSBSMYR 115 
m01-PI4 N S S M Y R  115 
2001.PM N S S M Y R  115 
2001-PI4 S N M  115 
2001-PI4 PASADEN4 115 
2001-Pl4 MlCHKlAN 115 
2001-PI4 MICHIQAN 115 
2001-PIS PERSHIM3 115 
2001-Pl6 AMERICA 115 
2001.Pl4 JASPER 115 
2001-PM AZALEA 115 
2001-PI4 FLORUTP 69 
2001.P14 U C H T P  Bo 
2001-PI4 PASADENA 230 
2001.PlS SUWANNEE 230 
2001-PI4 SUWANNEE 230 
2001-PI6 ECLRWTR 230 
2001-PI-6 IND RIV 230 

moi-pid PERSWW 715 

2001.~16 NSBSMYR 115 

Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 100% Load B u .  C u e  i 

Bus2 kV2 
SYLVAN 230 
NLONOWD 230 
STANTON 230 
SlLVSpN 230 
SLVSFW 230 
CURRYFD 230 
W 138 
C A S S M M  115 
EDQEWATR 115 
TAYLOR 115 
NSBARP 115 
N S F E L D  115 
NRNER 115 
4OST.WM 115 
KMM 115 
GRANT 115 

WEY 115 
WOHTCHFI 115 
0 E N N m  115 
INVERMP Bo 
HIOHSPG 69 
PASADEW 115 
SUWANNEE 115 
SUWANNEE 115 
E C L W R  115 
INDRN 115 
U W O A  69 
WELD-NW 69 
CLMTEST 69 
WINDERME 69 
RNERS 69 
ELEVEUE 69 
JUNEAU-E 69 
JASPER 69 
SYLVAN 230 
NLONGWD 230 
STANTON 230 
SILVSFW 230 
SlLVSpN 2M 
CURRY FD 230 
QANNON 138 
CASSADAG 115 

TAYLOR 115 
N S A R P  115 
NSBFELD 115 
NRNER 115 
40ST-WM 115 
KALEV 115 
GRANT 115 
GWWT 115 
KMM 115 
WGNCHPL I15 
BENNETT I15  
INVERNTP Bo 
HIGHSPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
IND RIV 115 

GRANT 116 

EDGEWATR 115 

AH Flows above 1 

Monitored Branches I 

2001.Pl6 U R G O  230 U f f i O A  69 
2001.P16 ShELD 2'30 ShELDNW 69 I 1  2001-PI6 CLMl EST 230 C A T  EST Bo 

E L N E K E  

- n - 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
M 
I 
I 
1 
2 
2 
2 
6 
2 
I 
I 
0 
0 
1 
2 
1 
1 
1 
1 
2 
1 
2 
2 
2 
2 
2 
2 
I1 
2 
IS 
2 
2 
16 
I6 
I6 

1 
1 
I 1  
2 
2 
2 
I5 
2 
1 
1 
ID 
10 
1 
2 
I1  
I 1  
I 1  
I, 
2 
I1  
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 

- 

2 

- 
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Table II 

C g .  
ZW1-PC7 
2001.PI.7 
2001-PC7 
2001-PI-7 
2001-PI-7 
2001.PI-7 
2001.PI-7 
2001.PI-7 
2001.PI-7 

2001-PI-7 
2001-PC7 

m o i - ~ ~ i  

Comparison of Line 8 Transformer Flows 
Following N-1 Distubances 

for Various NSB 500 MW Generation Alternatives 
I 100% L M d  B U .  W.. i 

&el  k V 1  Bus2 kV2 
S N P U M  230 SYLVAN 230 
SYLVAN WO NLONGWD 230 
INDRIV 230 STANTON 230 
SILVRSP WO SILVSPN 230 
SILVRSP 230 SILVSPN 230 
ROPVJR PO CURRYFD 230 
JUNEAU-W 138 U N O N  138 
NSBSMYR 115 CASSADM 115 
NSBSMYR 115 EWEWATR 115 

NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 

NSBSMYR 115 mnom 115 

All Fbm above 

2001-PI.7 
2001.PI-7 
2001.PI-7 
2001.PI-7 
2001.PI-7 
2001-PI-7 

2001-PC7 
2001-PI.7 
2001-PI-7 
2001.PI.7 

2001.~1-7 

SN PLANT 
PASADENA 
MICHIGAN 
MIWIGAN 
PEASHIM 
AMERICA 

AZUEA 
R O R I L T P  
ALACH TP 
PASADENA 

uspm 

115 
115 
115 
115 
115 

~~ 

TURNER 115 
IOSTOJM 115 
KILM 115 
GRANT 115 
G M  116 ~ ~~ 

115 
115 
115 
W 
W 
2M 

2001.PI.7 SUWANME 230 
2001-PI-7 SUWANNEE 230 
ZW1.PI-7 ECLRWTR 230 
2001-PC7 INDRIV WO 
2001.PI-7 LARGO WO 
2001.PI-7 SHELD WO 
2001.PI-7 C L M E S T  WO 
2001-PI-) WINDERME WO 
2001.PI.7 R1VER.S 230 
2001-PI-7 ELEVENW 230 
2001-PI.7 JUNEAU-E 138 

JASPER 115 NGHTCIlR !I5 
AZALEA 115 B ~ N E T T  115 
FLORMTP 69 NVERhlP 89 

KAlM 115 
WQHTCHPL 115 
BENNETT 115 
INVERNTP W 
HffiHSPG Bo 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
E C L R W R  115 
INDRIV 115 
LARGOA W 
SHELDNW 69 
CLMTEST 69 
WINDERME Bo 
RIVER-S 69 
ELEVEWE 63 
JUNEAU-E Bo 

[-pia[T~ zoo1-pia PASADENA 69 230 ~ I G H S P G  PASADENA i5 115 

2001-~1a SUWANNEE no SUWANNEE 115 
moi-pia ECLRWTR no ECLRWTR 115 

~ O O I - P I ~  LARGO no LARGOA 
2 0 0 1 - ~ 1 a  SHELO 230 WELO-NW 69 
z w i - p i a  CLMT EST 230 CLMT EST 69 
zoo1-pia WINDERME 230 WINDERME 69 

2001.~i-8 JUNEAU-E 138 JUNEAU-E 69 

2001-PI-8 SUWANNEE 230 SUWANNEE 115 

2001-PI4 IND RIV 230 IND RIV 

2001-PI4 RIVER-S 230 RIVER-S 
2001-PI-8 R E V E N W  230 ELEVEKE 69 

2001.PM JASPER 115 JASPER 69 

aoi-pIa 

2001-Pld 
2001.P.a 

2001-Pd 
2 w l . P i d  
2001.Pd 
2001.P4 
20OI.P.a 
ZWI-PI4 
2001-Pla 
2001-PLC 

2ooi.p.a 

* 
1 
1 
I 
1 
2 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
I 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
2 
I 
1 
I 
1 
I 
I 
1 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
I 
I 
I 
I 
I 
I 

! 
SYLVAN 230 NLWOWD no 

SILVRSP 230 SILVSPN 230 
IhDRIV 230 STANTOh 230 

SILVRSP 230 SILVSPN 230 
R O P l h R  230 CURRY FD 230 
JLhEALLW 138 GANMh 138 
N S B Y V R  115 CASSADAG 115 
NSBSMYR 115 EOGEWAlR I 1 5  
hSBSMYR 115 TAVLOR 115 
NSBSMVR 115 hSBARP 115 
NSBSMYR 115 NSBFELD 115 

2001.P.dShPLANl I15 lURhER (I5 
PASADENA 115 MST.OLM 1t5  

- 
v' 
1 
1 

11 
2 
2 
2 

16 
2 
I 
1 
IC 
1c 
I 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
18 
2 
2 
16 
16 
16 
2 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 

I O  
I O  
I 
2 
I1 
I1  
11 
I 1  
2 
I 1  
2 
2 
2 
2 
2 
2 
I 1  
2 
16 
2 
2 
1, 
1, 
I ,  
2 

- 

- 
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I Table II 

2001-PI-9 SlLVR SP 
2001-PI4 SILVR SP 
2W1.PW RIO PlNR 
Mol-PI4 JUNEAUW 
2001-PI-9 N S S W R  
m l + W  NSSSMYR 
Mol-PW NSSSMVR 
Mo1-PL9 N S B W R  
2001-PI4 NSBSMYR 
2001-PI4 SN PUNT 
2001-PI4 PASADENA 
Mol-PI-9 M l C H W  
Mo1.PCO M l C H W  
Mo1.PW PERSHNO 
2001-PI4 AMERICA 
2001-PW JASPER 
2001-PI-9 AZALEA 
2001-PI-9 FLORALTP 
2001.PI-9 MACH TP 
2001-PC9 PASADENA 
zW1-PI-9 SUWANNEE 
2001-PI-$ SUWANNEE 
2001-PI-0 ECLRWTR 
Mol-PI-9 INDRN 
Mol.PC9 LAROO 
Mo1.PW SHELD 
Mol-PLS CLMT EST 
2~1.~1.9 WINDERME PO IWINDERME 69 

Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 1- Lord B l u  -0 i 

230 
230 
1% 
115 
115 
115 
115 
115 
115 
115 
116 
115 
115 
115 
115 
115 
69 
69 
230 
230 
230 
230 

230 
230 
230 

All Rows above : 

SILVSPN 230 
CIMRYFD 230 
QANW 138 
c m m  115 
EWEWATR 115 
TAnOR 115 
NSBARP 115 
NSB-FELD 115 
TURNER 115 
MOST-CUM 115 
KUM 115 
GRANT 115 
G R I M  115 
KNM 115 
WGHTCHR 115 
BENNETT 115 
INYERNTP 69 
H W S W  69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 

2 3 0 l N D R l V  115 
LAROOA 69 
SHELDNW 69 
CLMTEST 69 

N W W D  230 

RIVER-S 230 RIVER.5 69 
ELEVENW 230 E L M K E  69 
JLNEAUE 130 ANEAUE 69 

230 
230 
230 
230 
230 
138 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
69 
69 
230 
230 
230 
230 
230 
no 
230 
230 
230 
230 
230 
138 
115 - 

NLONGWD ma 
STANTON 230 
SHVSPN 230 
SILVSPN 230 
CURRYFD 230 
QANNON 138 
CIsS*D*o 115 
EWEWATR 115 
TAYLOR 115 
W A R P  115 
NSBFELD 115 
TURNER 115 
MOST-CUM 115 
KNM 115 
GRANT 115 
Q W T  115 
K N M  115 
WGHTCHPL 115 
ENNETT 115 
INVERMP 69 
HIGHSPQ 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
U R G O A  59 
SHELDNW 69 
CLMTEST 69 
WINDERME 69 
RIVER-S 69 
ELEVEKE 69 
JUNEAU-E 59 
JASPER 89 

! 

! 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

- 
.I 

I 
1 
2 
2 
2 
6 
2 
1 
1 
10 
IO 
1 
2 
I 1  
I1  
II 
I1 
2 
I1 
2 
2 
2 
2 
2 
2 
11 
2 
15 
2 
2 
16 
16 
16 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 

10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
11 
2 
2 
11 
11 
11 
2 

- 

- 

- 

e 
Y 2001-Pll 
SI 10 
F R  - mmm - 

UMo1-PII 
SI 10 
FPC 

P.rFMll - 



Table II 
Comparison of Line &Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I IWU L08d B n e  Caw i 

~~ ~ ~ ~~ ... 
ZW1-PI-1 NSBSMYR 115 
ZW1-PI-1 NSSMYR 115 
ZW1-PI-1 NSBSMYU 115 
ZW1.PI-1 NSBSMYR 115 
ZW1-PI-llNSBSMYU 115 
2001-PI-11SNPLANT 115 
ZW1~PL l lP ISM)MI  115 
2001.PI-11MlCHICIAN 115 
2001-PI-llMlCHlCUN 115 
2001-PI-1lPERSWM 115 
2001.PI-llAMERICA 115 
ZW1.PI-llJASPER 115 
ZWl-PI-llALUEA 115 
2001-PI-11FLORALTP 69 

ZW1-PI-11PASADENA 230 

2WI-PCllSUWANNEE 230 
2W1-PClIECLRWTR 230 
2001-PCll IND R N  230 
ZWI-PCl U W O  230 
2001-PI-1 WELD 230 

2001-PI-1 WNDERME 230 
230 
230 
138 
115 

m o 1 - P i . i i u c ~ ~ ~  69 

ZW~.PI.~~SUWANNEE no 

2 0 0 1 . ~ ~ 1  CLMTEST no 

230 
I m o i - P I - i l s n v m  no 

230 

All Flows above 

~~~ 

CASSADM 115 
EOGEWATR 115 
TAnOR 115 
NSBARP 115 
NSBFELO 115 
NRNER 115 
4OST-WM 115 
KNEY 115 
QRLNT 115 
QW 115 
KNM 115 
WHlCHPL 115 
BENNETT 115 
YYVERNTP 69 

PASADENA 115 

SUWANNEE 115 
ECLRWTR 115 
HDRIV 115 
U W O A  69 
SHELDNW 69 

WINDERME 69 
RIVER4 69 
ELEVEKE 69 
JUNEAU-E 69 
JASPER Bo 

HK~HSPG m 

UIWANNEE 115 

CWEST 69 

snvm no 
NLONGWD no 
STANTON 230 

Monitored Branches I 

I2UOl-PI-lkLVRSP 230 ISILVSFN 230 
SLVRSP no SLVSPN 290 
RIOPlhR 230 CURRY FD 230 
JUNUU-W 123 I QANNCU 130 

1201 .PI-I j JASPER 
2001-PC1 SN PLANT 

115 BENhEll 115 
69 N V E R ~ T P  69 
60 r(G11SPG 60 

SHELDNW 69 
CLMT EST 

- n 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
‘u 
1 
1 
I1 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
I1  
I 1  
I1 
I1  
2 
I1  
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 

- 

- 



Monitored Branchss I 
,m 
1 
1 
11 
2 
2 
2 
16 

200I.PbI S h f i A N T  SnVAPl 
mO1.Ph1 S n V A N  230 N L O M W D  

C p u  2w1-F 
Buu 

No N58 Gel 
P.IF.I* 

.. . 
2wl-PI-1 INDRIV 230 
2w1-PI-1 SILVRSP 230 
2w1-PI-1 SILVRSP 230 
2w1-PI-13 RK) PlNR 230 
2w l -P I - l I  JUNEAUW 138 
2Wl-PI-l?NSBSMYR 115 
ZWl-PI-l?NSBSMYR 115 
2wl.PI-l iNSBSMYR 115 
2Wl-PI-l?NSBSMVR 115 
ZWl.PI-11NSBSMYR 115 
2wI-PI-l:SNPUNT 115 
WOl-PI-1: PASADENA 115 
2Wl-Pk13MCHaAN 115 
WUl.PI-12MlCHKjAN 115 
zOO1.PI-11 PERSHIM 115 
2wl.PI-I:AMERICA 115 
2wl-PI-13JASPER 115 

- 
kV 2 - 

230 
230 
230 
230 
PO 
230 
138 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
Bo 
Bo 
115 
115 
115 
115 
115 
Bo 
Bo 
Bo 
Bo 
Bo 
69 
Bo 
69 
230 
230 
230 
230 
230 
230 
138 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
Bo 
69 
115 
115 
115 
115 
115 
Bo 
69 
Bo 
69 
69 
69 
69 
69 

- 

- 

STANTON 
SILVSPN 
SlLVSPN 
CURRY FD 
G A N W  
CASSADM 
EDGEWATR 
TAYLOR 
NSSARP 
NSBFELD 
NRNER 
MOST-DUM 
KNM 
O M  
O M  
((ALEY 
WGWCHPL 

&?NE4 I16 BENNETT 
FLORATP 63 INVEUNTP 
AUCHTP 63 H W S P Q  

PASADEW 230 P A S M D U  
SLWANNEE 230 SLWAhNEE 
SLWANNEE no YWANNEE 

- 
:hi 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 

- 

- 

2 
1 
1 

10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
15 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 

10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 

16 

P a p  7 01 18 



I Table II 
Comparison of Line &Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I All nom above 

Monitored Branches 

CURRYFD 230 

W H T C H R  115 
BEhNETl 115 

W C H l P  W hOHSPG 69 
PASADEhL, 234 PASADENA 115 
SUWANNEE 230 Y I W A N M E  115 

SlrVRSP 230 S,LVSPh 230 
RIOPNR 230 CURRVFD 230 
.LINEAUW 138 W N O N  138 
~ .. ~- .. .. .~ 
NSBSMYR 115 CASSAOAG 115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NS0SMYR 115 NSEARP 115 
NSBSMYR 115 NSBFELD 115 
S N M  115 TURNER 115 
PASADENA 115 4 S T - W M  115 
MICHIGAN 115 KUEY 115 
MICHIGAN 115 G W T  115 
PERSHIM 115 G W T  115 
AMERICA 115 K N E V  115 
JASPER 115 WGHTCHPL 115 
AZALEA 115 0ENhm 115 
FLOFULTP 69 hVEW'iTP 69 
U C H T P  69 r tGHSPG 68 
PASADENA 230 P A S M U I  115 
SbWANNEE 230 S-WANNEE 115 
SLWANNEE 230 SrWANhEE 815 
ECLRWTR 230 ECLRWTR 115 
I h D R N  230 h D R V  1 1 5  
LARGO 230 A R G O A  69 
S M L D  230 SdELDhW 69 
CLMT EST 230 CLMTEST 69 
WlhlDERME 230 WlhDERME 69 
R8VER.S 230 RVEWS 69 ~ 

2001 PI-1 E L N E N W  230 E L N E K E  69 
2001+%1 JUNEAU-E 138 N N E A U E  69 
2001-PI-1 JASPER 115 JASPER 69 

- 
K i  
I 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
I. 

I 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
11 
2 
2 
16 
16 
16 
2 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 

11 
1( 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
1' 
2 
11 
2 
2 
11 
11 
11 
2 

- 

- 

- 



Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 

I 1- LMd B U .  UI. i 

2 ~ t . ~ i . i i  

~WI-PI-I~JASPER 
2ooi.pt.iaAuLE* 

I All Fbrm above ' 

2W1-PI-17SILVRSP m SILVSF?4 wo 

2wl-PI-lIJUNE*U-W 138 W N O N  1M 
2Wl-PI-11NSBSMYR 115 CASSAOM 115 
2Wl-PI- l iNSBSMYR 115 EWEWATR 115 
2w1-PI-1iNSBSMYR 115 TAYLOR 115 
2Wl.PI-liNSBSMYR 115 NSBARP 115 
2Wl-PI-l;NSBSMYR 115 N S B F R D  115 
ZWl.Pl- l?SNPlurT 115 TURNER 115 
2001-PI-1;PASADENA 115 40ST.WM 115 
2wl-PI-17MlCHffiAh 115 WlLM 115 
200l-PI-17MICHIGAN 115 O M  115 
2001-PI-1iPERSHlNG 115 GRANT 115 
2Wl-PI-llAMERICA 115 K N E Y  115 

Am PINR no CURRY FD m 

116 m w c n P L  115 
11s BENNE~T 115 

Monitored Branches 

2001-PI-1 SN PLANT SYLVAN 
2001.~i.1 snv.ui NLONOWD 230 
2001-PI-1 IN0 RIV 230 STANTON WO 
2w1-PI-1 SILVRSP 230 SlLVSFU 

2OOl.PI-1 ELEVENW 230 
2001-PI-1 JUNEAU-E 138 
2001.PI-1 JASPER 115 

ELEVEKE 69 
JUNEAWE 69 
JASPER 69 

INVERNW 69 
HffirtSPG 69 

XIOI.P#-l$.ASPER 115 WQI.(ICHR 115 
115 0ENNETl 115 
69 ihVERhTP 69 
69 h G H S P G  69 

PASADENA WO PASADENA 115 
SUWANNEE WO SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
INDRIV 230 IND RIV 115 
LARGO 230 LAROOA 69 

CLMT EST 69 

R1VER.S 69 

- ;n 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 

- 
E 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
18 
2 

- 

- 
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FPC 
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I Table ll 
Comparison of Line &Transformer Rows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 1ooX Load B u .  Cam 1 
All Flows above 

I IS  E N N E T T  115 
69 (NVERNTP 69 
60 HOhSPG 69 ~~~ ~~ 

2w1-PI-2 PASADENA 230 PASADEM 116 
2001-PI.2 SUWANNEE 230 SUWANNEE 115 
2001-PI.2 SUWANNEE 230 SUWANNEE I15 

~ - P l i R l "  2001-PI-2 ECLRWTR 230 6. ~1 ECLRWTR RIV II; 115 

2001-PI-2 VIRGO 230 U R G O A  
2001.PI.2 SHELD 230 SHELLLNW 89 
2001.PI-2 CLMT EST 230 CLMT EST 69 
2001-PI.2 WINDERME 230 WINDERME 69 
2001-PI.2 R1VER.S 230 RIVER-S 
2001-PI.2 ELEVENW 230 ELEVEN-E 69 
mol-PI-2 JUNEAU-E 138 JUNEAU-E 69 
2001.PI.2 JASPER 115 JASPER 

a 
I 
I 
I 
I 
2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
1 
I 
1 
2 
I 
1 
I 
1 
1 
1 
1 
1 
1 

1 
1 
I 
1 
2 
1 
I 
I 
1 
1 
I 
I 
1 
1 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
I 
1 

! 

! 

- 
!! 
1 
1 
I I  
2 
2 
2 
IS 
2 
1 
1 
IO 
IO 
1 
2 
II 
I t  
II 
I 1  
2 
I 1  
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
18 
16 
2 
1 
1 

11 
2 
2 
2 
I6 
2 
1 
1 
IO 
IO 
I 
2 
I 1  
11 
11 
I 1  
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 

- 

- 
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Table II 
Comparison of Line & Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

1W% L M d  B U .  c.U 1 

~~ ~ 

2001-PC2 
m1-PI -2  

2301-PIN 
2301-PI.2 
2001-PI.2 

All flows above 

I N D R N  
SYLVAN 

SILVRSP 230 1 
SILVRSP 230 2 
R D  PlNR 230 ~ ~ ~ ~ ~~ 1 

Monitored Branches I 

2001-PIZ1JUNEAUW 138 QANNON 138 
2001-PI-21NSBSMYR 115 CASSADAG 115 
2001.PI-21NSBSMYR 115 EDGWATR 115 
2001-PC21NSBSMVR 115 T A n O R  11s 
2001.PIZlNSBSMYR 115 NSBARP 115 
2001-PI-21NSBSMYR 115 NSSFELD 115 
2001-PI-21SNPUNT 115 TWINER 115 
200I-PIZ PASADENA 115 IOST-DUM 115 
2001-PI-2 MICHIGAN 115 WEY 115 
2001-PI-2 MICHIQAN 115 GRANT 115 
2001-PI-2 PERSHIM 115 GRANT 115 
2001-PI-2 AMERICA 115 WEY 115 

115 BENNETT 115 

€9 HIGHSPG 69 

moi-pi%z JASPER 11s WGHTCHR 115 

69 INVERNTP BO 

C u u  I Bus1 k V 1 I  Bus2 k V 2 I c l O  
2WI-PI-21SNFiANl 230 ISYLVAN 230 I 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 
20Ol.PI.2 mu 
2001.PI-2 FLORILTP I 1  2001.PI.2 U A C H  TP 

2001.PI.2 E-EVEh W 230 
2001.PI.2 JrNEA--E 138 
2001-PI.2 .ASPER 115 

SlLVSPN 230 
SILVSPN 230 
CLRRVFD 230 

ELNEh-E 60 1 
.LNUU.E 60 1 
ASPER 60 1 

~ . P I . Z ~ J A S P E R  :; i;;;~ g i ; 
2001.P..2 SN R A N T  
2001.PI.2 SYLVAN N L O M W D  230 
20OI.PI-2 .NO RIV 230 STAMCU 230 
2001-PI- SILVRSP 230 SILV SFU M 

JUNEIUW 1?4  GANMN 138 I 
N S B W V R  115 CASSADAG 115 1 
NSBSMVR 115 E D O W A I R  115 1 
hSBSMYR 115 TAVIOR 1'5 1 
N S B W Y R  115 hSB.ARP 115 1 
NSESMVR 11s NSB-FELD 115 1 
SNPLANT 115 TURNER 115 1 
PASADENA 115 IOST-DUM 115 1 
MICHIGAN 115 WEY 115 1 
MICHIGAN 115 GRANT 115 1 
P E R S H M  115 GRANT 115 1 
AMERICA 115 KNEY 1 
JASPER 
MALEA 115 BENNETT 115 1 

115 (WGHTCHPL ::: I 1 

ECLRWTR 230 ECLRWTR 115 1 
IND RIV 230 IND RIV 115 1 
LARGO 230 LAFGDA 69 1 
SHELD 230 SHELDNW 69 1 
CLMT EST 230 CLMTEST 69 1 
WINDERME 230 WINDERME 69 1 
R1VER.S 230 RIVER-5 69 1 

- 
!E 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
1s 
16 
16 
2 
1 
1 
11 
2 
2 
2 
1s 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
18 
2 
2 
16 
16 
1s 
2 

- 

- 

.u zw1.P 
8.u 

P.run 



Table II 
Comparison of Line & Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Ahematies 

I lDoy Laad B n o  Caw i 

2 ~ 1 . ~ 1 - 2  
2001.~1-2 
2001-PI-2 
2001-P1.2 
2001.PI-2 
2001-PI-2 
2001-PI4 
2001-PI-2 
2001-PI-2 
2w1-PI-2 
2001-PI-2 
2001-PI-2 

I All f l o w  above 

SKVRSP no SILVSFU 230 
SILVRSP no SILVSPN no 
R O P H R  23(1 CURRYFD 230 
JUNEAU-W 136 WNW 138 
NSBSMYR 115 CASSADAQ 115 
NSB-SMYR I15 EWEWATR 115 
NSBSMYR 115 TAVLOR 115 
NSBSMVR 115 NSBARP 115 
NSB-SMYR 115 N S B F E D  115 
S N P U M  115 TURNER 115 
PASADOYA 115 IOST-DUM 115 
WCHKUN 115 KALW 115 

2001-PI-Z.MlCHW 115 G R A M  115 

Monitored Branches I 

2001-PI-2 IND RIV 

2001-PI-21PERSHM 115 
2001-PI-2IWERICA 115 
2001-PI-Z:JASPER 115 
2001-PI-2:AZALEA 115 
2001-PI-2?FLORMTP 69 
ZW1-Pl-Z:ALACHTP 69 
2001-PI-21PASMENA 230 

2001-PI-2ISUWANNEE 230 
2001-PI-2:ECLRWTR 230 

2001-PI-2!URGO 230 
ZWI-PIQ?SHELD 230 

~W~-PI-~TSUWANNEE no 

2001.~1-2: IND RN no 

~ I - P I - ~ ? C L M T E S T  no 
2001.~1-21 WINDERME no 
~~O~.P I -~?RNER-S no 
ZW1-PI-2?nEVENW 230 
2001-PI-23JUNEAU-E 130 

GRAM 116 
KALM 115 
WGHTCHR 115 
BENNETT 115 
HVERNTP 69 
HffiHSW 68 
PASADENA 115 

SUWANNEE 115 
E C L M R  115 

LARQOA 69 
SHELO-NW 69 

SUWANNEE 115 

IND RN 115 

CLMTEST w 
WINDERME 69 
RIVERS 69 
ELEVEKE 69 
JUNEAU-E SS 

2001.~1.2 INDRIV no 
~ I - P . Z  SILVRSP no 
200~.P-21Sl.vRsP 230 
mO1-P .2d R O  PlhR 230 
2w1.PI-24 J b h W W  138 
2Wl.PI.2dNSBSMYR 115 
2WI.PI-2dNYFSMYR 115 

20OI-PC2dNSBSUVR 115 
2001.P1-2dNS0SMvR 115 
2 0 0 1 ~ P I - 2 ~ S h P L A M  t15 
2001-P-2 PASADENA 115 
mot.p.2 Mcnuw 115 
2OOI.PI.2 MCHffiAN I35 
2001.P-ZPERSHlM 115 
moi.p.2 WERCA 13s 

~ ~ . P I - ~ ~ N S B S M Y R  115 

20OI.P-2 JASPER I15 WGmChPL 115 
2OOI .PI .2AULU 115 B D \ h m  115 I 1  2OOl .PI -2  FLORUTP 69 .hVERNTP 69 

STANTON no 
SILVSPN no 
S l l V s R I  230 
CURRY FO 230 
GAhMN 138 
CASSADAG 115 
EDGEWATR 115 

h S B M l P  ?I5 
hSBFELD 115 
TURhER 115 
MST.IXIM 115 
W M  115 
G W  115 
G W  ? $ 5  
M.EY 115 

mnom 115 

ALACHTP 69 
PASADENA no 
SUWANNEE 230 
SUWANNEE no 
ECLRWTR 230 
INDRIV 230 
A R G O  230 Aff iOA 69 
ShELD 2'30 ShE-DhW 69 
CLMTEST no C-UTEST SQ 

HIGHSPG 69 
PASADENA 11s 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 

2001.PI-2 WINDERME 2'30 WINDERME 68 
~ - P I - 2 / R l V E R S  ,O I R k I ~ S -  
2001-PI.2 ELEVEN W 230 ELEVENE 
200-PI-2 JUNEAU-E 136 JUNEAU-E 
2001-PI-2 JASPER 115 JASPER 69 

- 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 

10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
18 
16 
2 
1 
1 
11 
2 
2 
2 
16 
2 
i 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 

- 

- 



I Table II 
Comparison of Line & Transformer Flows 

Following N-1 Disturbances 
tor Various NSB 500 MW Generation Aitematiies 

r looX LMd B U S  C U a  i 
All Flows above 

Monitored Branches 

2001-PI-2 WINDERME 230 
~ . P L 2 / R I V E R S  [i 
2001-PI.2 ELEVEN W 
2001-PI-2 JUNEAU-E 138 
2001-PI-2 JASPER 

WELDNW 
CLMT EST 
WINDERME 
RIVER4 
E L N E K E  
JUNEAU-E 

- 
kV 2 - 

230 
230 
230 
230 
230 
230 
138 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
69 
69 
115 
115 
115 
115 
115 
69 
69 
Bo 
69 
69 
69 
69 
69 
230 
230 
230 
230 
230 
no 
138 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
69 
69 
115 
115 
115 
115 
115 
69 
69 
69 
69 
69 
69 
69 
69 

- 

- 

- 
hl 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
I? 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
1f 
1f 
1f 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 

1c 
1C 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
l f  
2 
2 
l€ 
1f 
1€ 
2 

- 

- 



I 

C- 
m1-PIZISN 
2Wl.PIZISYLVAN 
2001-PI.21 
2W1-PI-21 

2w1-PI-21 
ZGQl-PI-21 
2001-PI-21 
hM1-PI-21 
m1-PI-21 
2W1-PI-21 
mi-PI-21 
XQ1-PC2 

Comparison of Line & Transformer Rows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Ahernatives 

BU.1 kV1 0Y.2 kV2 
PLANT 230 SYLVAN 230 

230 NLONGWD 230 
IND RIV 230 STANTDN 230 
SlLVR SP 230 SILVSPN 230 

2W1.PI-215lLVRSP 230 SILVSPN 230 
2W1-PI-21RKIPlNR 230 CURRY FD 230 

WNEAUW 
NSBSMYR 
NSBSMYR 
NSsSMYR 
NSSSMYR 
NSSMYR 
SN RAhlT 
PWAOENA 

I loofc LMd B W  h i 

1% 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 

I All Flows above 

GANNON 138 
CASSADAG 115 
EDGEWATR 115 
TAYLOR 115 
NSBARP 115 
NSBFELD 115 
NRNER 115 
U)ST-WM 115 
KMM 115 
GRANT 115 
G W  115 

2W1-PC2 
m1-PI-2 
2001-PI-2 
XQt.PL2 
2001-PI-2 
m1-PI-2 
m i -P I -2  
2.20-PI-2 
2WI-PCZ 
2W1-PC2 
m i -P I -2  

2031-PIQ 
2001-PI-2 

MlCHaAN 
MlCHlGAN 
PERSHIHJ 
MERICA 
JASPER 
U N E A  
FLORUTP 
MACHTP 69 HlGHSPG 69 
PASADENA 230 PASADEW 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 

2WI-PI.ZECLRWTR 230 ECLRWTR 115 
IND RIV 230 IN0 RIV 115 
LAR30 230 U R 3 0 A  69 

115 KALM 115 
115 WGHTCHPL 115 
115 BENNETT 115 
Bo IWERNTP 69 

2001-PI-2 FLORUTP 69 
2001.P1.2 AJACHTP 69 
2001-PI.2 PASADENA 230 
2001.PI.2 SUWANNEE 230 
2001.PI.2 SUWANNEE 230 
2001-PI-2 1 ECLRWTR 230 

CLMTEST 69 

RIVER-S 69 

~~ ~ 

INVERNTP 69 
HHjHSPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 

SYLVAN 

CISSADAG 115 
EDGEWATR 115 
T A n O R  115 

115 NSBARP 115 
115 NSBFELD 115 
115 TURNER 115 
115 WST-WM 115 
115 KALEY 115 
115 GRANT 115 
115 GRANT 115 

NAERICA 115 KMM 115 
JASPER 115 WGHTCHPL 115 
U N E A  115 BENNETT 115 

2001-PI-2 WINDERME 230 WINDERME 69 

2001-PI-2 ELEVEN W ELEVEKE 
2001.PI-2 JUNEAU.€ 138 JUNEAU-E 
2W1-PI.2 JASPER 115 JASPER 

F : : : : { Z Z R Y  i; 

- 
!? 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
I 1  
2 
16 
2 
2 
16 
16 
16 
2 

- 

- 

UUI 2001-P 
sen 10 
FPC 

P.IS.R 
- 

P.g. 1401 18 



Table II 
Comparison oi Line &Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Ahematives 

I 100% L M d  B U .  k i 
All Fbm above 

Monitored Branches pF-pZ- 
20Ol.PI- S N P M  

SILVSPN 

CURRYFD 230 
CUNNON 

TLRNER 115 

KUN 
2001-PI- MIWDAN 115 GRANT 115 

I m 1 . P I - d P E R S H I M  115 10: 115 
115 

69 INVERNTP 69 
69 HlQHSPQ 69 
230 PASADEW 115 
230 SUWANNEE I15 
230 SUWANNEE 115 
230 ECLRWTR 115 
230 I N D R N  115 
Po UROOA 69 
230 SHELDNW 69 
230 CLMTEST 69 
230 WINDERME 69 
230 RIVERS 69 
230 ELEVEN4 69 
138 JUNEAU-E 69 

- 
% 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 

- 

- 

- 
\rr 

1 
1 

11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 

- 

- 

- 
yu 2001-P 

5.110 
JEA 

P.mR 

Pa@ 15 ol 18 



Comparison of Line & Transformer Mows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Atematives 
I looU Load B w  Case 1 

Ail Flows above 

Monitored Bnnohes 

Cae I Bus1 kV1 Bus2 kVi  
2w1-PI-3 S N W T  230 SVLVAN 230 
2wl-PI4 SnVAN a0 NLMQWD 230 
2wl-PIJ INDRIV 230 STANTON 230 
2Wl-PI.31SLVRSP P O  SILVSPN 230 
2w1-PI-31SKVRSP 230 SLVSPN 230 

2w1-PMIJUNEAUW 138 GANNON 138 
x.al-PIJlNsB.SMyR 115 CASSADAG 115 
2Wl-PIJlNSBSMYR 115 EWEWATR 115 
2w1-PI-31NsBsMVR 115 TAVLOR 115 
2w1-PMINSSMVR 115 NsB.*RP 115 
2w1-PI-3lNSBSMVR 115 USaFELD 115 
2001-PI-3lSNRANT 115 TURNER 115 
2001-PIOIP*S*DENA 115 .OST-CUM 115 
2001-PI-31MlCHlOAN 115 WLM 115 
2001-PI-31MlCHMAN 115 G R L M  115 
2w1-PI-31PERSHlNO 115 G R L M  115 
ZWI-PI-31*MERICA 115 KNM 115 
2001-PIJlJASPER 115 WGHTCHR 115 
2001-PI-31AZALEA 115 ENNETT 115 

2Wl-PI-31ALACHTP 69 HIGH SPQ 69 
2001-PI-31PASMENA 230 PASADENA 115 
2w1-PI-31SUWANNEE 230 WWANNEE 115 
2Wl-PI-31SUWANNEE 230 WWANNEE 116 
2Wl-PI-31ECLRWTR P O  E C L M R  115 
2wl-PL31IND RIV 230 INDRN 115 
ZWl-PI-31UWO 230 U W O A  gS 
2001.PI-31SHELD P O  WELD-NW 69 
2w1-PI-3 CLMTEST P O  CLMTEST 69 
2001.PI-3 WINDERME P O  WINDERME 69 
2001.PI-3 RIVER-S P O  RIVER-S 69 
2001-PI-3 ELEVENW 230 aWENE 69 
2001-PIO JUNW-E 138 WNEAUE 69 

~ I - P M ~ R I O P I N R  m CVRRYFD 230 

~~O~-PI.~IFLORILTP 69 INVERNTP m 

- 
5 
1 
1 
1 
1 
2 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
I 
1 
I 
1 - 

- 
n 
1 
1 
I1 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
I 1  
2 
I1 
2 
2 
2 
2 
2 
2 
I1 
2 
I 8  
2 
2 
I6  
I6  
I 6  
2 
I 
1 
11 
2 
2 
2 
I 6  
2 
1 
1 
10 
10 
1 
2 
I1 
11 
I1  
11 
2 
I1 
2 
2 
2 
2 
2 
2 
I 1  
2 
16 
2 
2 
I6 
16 
I6 
2 

- 

- 



Table II 
Comparison of Line 8. Transformer flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 100% LMd BU. W.. i 

Case I Bus1 kV1 
2001-PIO9SNPUNT 230 
2001-PMZSYLVAN PO 
2001-PM?IND RIV P O  

2001-PF3ZSILVRSP 230 
2001-PMZ RM PlNR 230 

2001-PUZNSBSMYR 115 
2001-PMZNSBSMYR 115 
2001-PM?NSBSMYR 115 
2WI-PMZNSBSMVR 115 
2001-PWNSBSMYR 115 
2001-PIO?ylPUNT 115 
2001-PMZP*S*DOV* 115 
2Wt-PIO3MlCHKUN 115 
2001-PU:MlCHKUN 115 
ZW-PMZPERSWNQ 116 
2001-PM3AMERICA 115 
2Wl-PIXJASPER 115 
2001-PM3AZUU 115 

mi-~m SILVRSP 230 

~OI-PM: JUNUUW 138 

All F l o w  above 

Bus2 kV2 
SYLVAN PO 
NLONGWD 230 
STAMON PO 

SILVSPN PO 
CURRY FD BO 

CAS3ADAG 115 
EDGEWATR 115 
TAXOR 115 
NSBARP 115 
NSBFELD 115 
TURNER 115 
40ST-WM 115 
MLEY 115 
GRANT 115 
GRANT 115 
KILN 115 
WGHTCHR 115 
B E N N m  115 

SILVSPN no 

MNNON 13a 

zW1-PI0 ELEVENW 230 
2W1-PI4 JUNEAU-E 138 
2001-PI-3 JASPER 115 

20OI-P.3 SnELD 230 SeELDhW 69 
2001-P-3 CLMl EST CLMTEST 69 
2001 P.3 WINDERME 230 WihDERME 69 

120O!.P..~RlVER.S I RVER-S 69 ~~ ~~ 

ELEVEKE 69 
JUNEAU-E 69 
JASPER 69 

- :u 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 

- 
fi 
1 
1 

11 
2 
2 
2 
11 
2 
1 
1 

1C 
1C 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
11 
2 
2 
11 
11 
11 
2 
1 
1 
11 
2 
2 
2 
11 
2 
1 
1 

1( 
I (  
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
11 
2 
2 
11 
1i 
1i 
2 

- 

- 

U.2001-P 
5 1  10 
FPL 

p.wm 

Pago 1701 18 



Table I1 
Comparison of Line &Transformer Flows 

Following N-I Disturbances 
for Various NSB 500 MW Generation Alternatives 

I IWY L M d  B U .  C U .  1 

Monitored Branches 

Mo1.Pl.3 S N W T  

2001-PI4 N O  RIV ST- 
200i.PI-3 SYLVAN N L O M W D  230 

2 0 0 1 . ~ ~ 9  sILVRSP 230 SILVSPN 230 
2001.~1-i SeVRSP 230 SILVSPN P O  
XIOI.PI- RlOPHR 230 CURRYFD PO 

115 W A R P  115 
115 I NSBFELD 115 

PERSHIM 115 GR*M 115 
AMERICA 115 KILM 115 
USPER 115 I WGHTCHR 115 

115 BENNETl 115 
69 INVERMP eo 
69 HWjHSPG W 
PO PASADENA 115 
230 SUWANNEE 115 
230 SUWANNEE 115 
230 ECLRWTR 115 

~ I . P , . ~ R I V E R . S  E ~E$E& ; 
~ I - P I J  SNM no snvui  no 

mOl.PC ELEVENW 
2001.PI.3 JUNEAJ-E JUNEAUE 
2001-P-3 JASPER 115 JASPER 

I&l-PI-3$SnVAN 230 1NLONClWD PO 
moi.PI.3 .NO RIV 230 STANTW no 
200t.P.3 S L V R S P  SLVSPN 230 

2001-PI-3 RID PlhR 
ImO1.P!-3{SllVRSP E 1 S.LVSPN CJRRVFD 230 230 

CLMTEST 69 
WINDERME 89 
RIVER-s 69 
ELEVEKE 69 
JUNEAU-E 69 

E 

, 
! 
I 
I 
I 
I 
I 
I 
I 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 
'08 - 
1 
1 
1 

2 
2 
2 

2 
1 
1 
IO 
IO  
1 
2 
I 1  
11 
11 
I 1  
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 

2 
2 

16 

i e  

i e  
i e  
le  
2 
1 
1 
11 
2 
2 
2 
1E 
2 
1 
1 
10 
IC 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
1E 
2 
2 
1E 
16 
1f 
2 

- 

- 





RESULTS OF 
SECTION 2 POWERFLOW STUDIES 

As discussed in Section 1, twenty-four powerflow base cases (Summarized in Table 2- 
1) were developed in order to evaluate the effects of the proposed 500 h4W plant on 
the performance of the Florida system. Each of the cases summarized in Table 2-1 
were used as a starting point in evaluating system performance under normal 
conditions by comparing pre- and post-project powerflows over key lines in the 
proximity of the plant and over certain lines monitored in past FCG transmission 
assessment studies. 

In addition, a number of single line or generator outages (N-1) were simulated on all 
of the base cases to assess performance under other than normal conditions. RMI also 
checked flows over twelve of the thirteen constrained transmission paths discussed in 
the FRCC 1997 Final Transmission System Constraint Maps. Table 2-2 is a list of the 
single outages simulated on each of the twenty-four base cases. Table 2-3 is tabulation 
of the FRCC constrained paths and the transmission circuits affected. Constrained 
paths #15 and #I6 are the Stanton-Rio Pinar 230-kV line. Because the studies 
performed represent summer season peak load conditions and, therefore, power 
transfers from Georgia to Florida, Constraint #I3 (which deals with flows from Florida 
to Georgia) was not checked. Appendix V is a s m a r y  of total constrained path 
flows in graph form, representing the p re  and post-project performance for the 24 
bases cases. 

The contingenaes listed in Table 2-2 represent a broad array of outages throughout 
the Florida system designed to test any negative impact this new plant may have. 
Those outages are similar to those selected for FRCC transmission assessment studies. 
Some were not expected to be impacted by the new plant. Others could potentially be 
influenced by whether the output was scheduled to the different receiving parties. In 
all cases, the most pessimistic conditions were modeled. 

The circuits monitored as shown in Table 2-4 represent transmission lines that showed 
a tendency to experience loading problems in an earlier 1989 FCG study of the ”1999 
Long-Range Bulk Transmission Study.” Those overloaded lines were localized 
phenomenons which seem to have since been corrected as we wil l  see later in the 
discussion. 

2-1 
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RESULTS OF PO-OW STUDIES 

\lumber 
5 

6 

7 

8 
9 

10 

11 

12 

13 
14 

TABLE 2-3 
LIST OF CONSTRAINED PATHS IN FLORIDA 

PathName 
LakeTarpon- 
Sheldon 
Central-South East 

CentralSouth 

NorthwestCentrd 
Broolaidge-South 

NortheastCentral 

Sylvan-North 
Longwood 
Georgia-Florida 

Florida-Georgia 
Crystal River-South 

Const. I Constrained 

I Indian River 
16 I Indian River-Cape ._ I w a v e d  
17 I StantonCentrd _. I Florida 

Transmission Lines Involved 
Three Lake Tarpon-Sheldon: 23O-kV lines. 

Poinsett-Martin & Poinsett-Midway: 500-kV Lines 
Malabar-Midway & Malabar-Emerson: 

23O-kV Lines 
Malabar-West: 138-kV Line 
Ruskin-Manatee: BC-kV Line 
Big Bend-Manatee: 230-kV Line 
Big Bend-Rusk %kV Line 
2 Silver Spring North-Silver Springs: 2 3 0 4 ~ ~  Line 
Brookridge-Lake Tarpon: 500-kV Line 
Brookridge-Brooksvile West: 230-kV Line 
Brookridge-Hudson: 230-kV L i e  
Duval-Poinsett & Rice-Poinsett: 500-kV Lines 
Putnam-Volusia & Burnel-Volusia: W k V  Lines 
Sylvan-North Longwood: 230-kV Line 

Hatch-Duval & Thalman-Dud 5WkV Line 
Pine Grove-Sunannee & Kingsland-Yulee: 

South Bainbridge-Tallahassee (sub 20): 230-kV Line 
Callaway-Port St. Joe: 230-kV Line 
Pine Grove-Jasper, Tarver-Jasper: 115-kV Line 
Scholtz-Woodruff: 115-kV Line 
Twin LakeSuwannee P1: 115-kV Line 
Same as 12 (flows reversed) 
Crystal River-Brookridge: 500-kV Line 
CR Plant-Brookridge: 230-kV Line 
CR Plant-Cryst RE: 230-kV Line 
Cape Canaveral-Indian River: 230-kV Line 

230-kV Line 

Indian River-Cape Canaveral: 230-kV Line 

Stanton-Rio Pinar: 230-kV Line 

2-4 



RESULTS OF P O ~ W  STUDIES 

- 
Case 

2001-P1-1 
2001-P1-1 
2001-P1-1 
2001-P1-1 
2001 -Pld 
2001 -PI-l 
2001-PI-1 
2001-PI-1 
2001-PI-1 
2001-P1-1 
2001-P1-1 
2001-PI-1 
2001 -P1-1 
2001-P1-1 
2001-P1-1 
2001-P1-1 
2001-P1-1 
2001-PI-1 
2001-PI-1 
2001-PI-1 
2001-PI-1 
2001-P1-1 
2001-PI-1 
2001-P1-1 
2001-P1-1 
2001-P1-1 
2001 -Pl-l 
2001-P1-1 
2001 -PI-1 
2001-P1-1 
2001-PI-1 
2001-PI-1 
2001-P1-1 
2001 -PI-l 
2001-PI-1 - 

TABLE 2-4 
MONITORED BRANCHES 

Bus 1 kV 1 
SN PLANT 
SYLVAN 
I N D  RIV 
SlLVR SP 
SILVR SP 
RIO PINR 
JUNEAU-W 
NSB-SMYR 
NSB-SMYR 
NSB-SMYR 
NSB-SMYR 
NSB-SMYR 
SN PLANT 
PASADENA 
MICHIGAN 
MICHIGAN 
PERSHING 
AMERICAN 
JASPER 
AZALEA 
FLORALTP 
ALACH TP 
PASADENA 
SUWANNEE 
SUWANNEE 
E CLRWTR 
IND RIV 
LARGO 
SHELD 
CLMT EST 
WINDERME 
RIVER-S 
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RESULTS OF PO-OW STUDIES 

z m  - PI CASES 
The result of these cases, representing summer peak loading in Florida and Peak 
import of 3 ~ ) o  from Georgia, are summarized in Appendix 1, Which Presents 
infomation about the lines monitored, the specific outage, and the five &Patch 
scenarios: the plant output respectively delivered to FPL, FPC, TEC, JEA, and SEC. 

The analysis reveals that for the simulated outage of one Smyma to Cassadaga 115-kV 
circuit, the Smyrna to Taylor Section of the Smyma to Volusia NO. 1, 115-kV Circuit, 
loads to 100% of its rating when the output of the plant is delivered to Seminole. 

Similarly, for the simulated outage of the Smyrna to Edgewater section of the S m p  
to Volusia NO. 2 115-kV circuit, the Smyma to Taylor Section of the Smyma to VOlUsh 
No. 1 115-kV -it is loaded above 100% for all dispatch scenarios. The Configuration 
between Volusia Substation and Smyma Substation is described in Figure 2-1, which 
presents the various line sections, their impedance values, and their MVA ratings. 
The loading of the substations supplied by each circuit is shown in Table 2-5. From 
OUT analysis of the result of this simulation, it appears that the overload on the Smyma 
to Taylor section can be remedied by upgrading the section rating to 254 MVA if 
desired. However, the probability of failure of the line section between Smyma and 
Edgewater must be carefully evaluated before such action is contemplated. 

Redispatching was not considered a viable option since most units in Florida were on 
line at peak load. The redispatch to allow the import from Georgia to reach 3,600 MW 
was achieved by decreasing FPL generation at Turkey Point by approximately 770 
Mw, and at Port Everglades by approximately 440 MW. All generating stations 
around the proposed 500 h4W project, Putnam, Debary, Sanford, Cape Canaveral, 
Stmton, and Indian River were at or near maximum dispatch level. Only FPC Turner 
plant, next to D e b q ,  seems to have available capacity. However, dispatching more 
generation at Turner Plant would only increase the loading of the Smyma to Volusia 
115-kV circuits. It appears that, if the concern is the loss of the Smyrna to Edgewater 
section of the Smyrna to Volusia 115-kV circuit No. 2 at time of system peak, the 
output of the plant may have to be curtailed from peak value. This is not expected to 
be a common occurrence. 

The strength of the network north of the plant causes a greater portion of its output to 
flow over the circuits between Smyrna and Volusia Substations, and a smaller portion 
to be delivered over the Smyrna to Cassadaga 115-kV circuits. The distribution of 
flows over the various lines emanating from Smyma Substation for the various 
dispatch scenarios are shown in Appendix I-A. 
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RESULTS OF POWPRFLOW STUDIES 

2001. CASES 
The result of these cases representing summer peak loading in Florida and an import 
of 2,400 h4VJ from Georgia are summarized in Appendix 11, which presents 
information about the lines monitored, the specific outage, and the five dispatch 
scenarios: the plant output respectively delivered to FPL, FPC, TEC, JEA, and SEC. 

The analysis reveals that for the simulated outage of one Smyrna to Cassadaga 115-kV 
circuit, the Smyma to Taylor section of the Smyrna to Volusia No. 1 115-kV circuit, 
exceeded its rating when the plant output is delivered to TECO, JEA, or SEC. 

For the simulated outage of the Smyrna to Edgewater section of the Smyma to Volusia 
No. 2 115-kV circuit, the Smyma to Taylor section of the Smyrna to Volusia No. 1, 
115-kV *it is loaded above 100% of its rating for all dispatch scenarios. That same 
line section operates at its maximum rating when the plant output is delivered to 
Seminole under other simulated outages. 

Appendix 11-A shows the distribution of flows over the various lines emanating from 
Smyma Substation for the various dispatch scenarios. 

2001-60 CASES 
The result of these cases representing 60% of summer peak loading condition in 
Florida, and an import of 2,400 MW from Georgia are summarized in Appendix 111, 
which present information about the lines monitored, the specific outage and the five 
dispatch scenarios: the plant ouput respectively delivered to FPL, FPC, TEC, ]EA, and 
SEC. 

Review of the distribution of line flows around the plant, Appendix 111-A, reveals a 
more even distribution of plant output between the lines going to FPL and FPC. The 
Smyrna to Volusia circuits carry approximately 49% of plant output, while the Smyrna 
to Cassadaga circuits carry about 41% of plant output. The decreased loading of the 
Smyma to Volusia circuit No. 1 makes it less prone to overload under simulated 
outages. The difference resides in the dispatch of generation around the proposed 
plant. 

At peak load, cases 2001. and 2001-PI, all the generators in Central East Florida were 
on line at Sanford, Cape Canaveral, Debary, Turner, Indian River, and Stanton. Most 
units were at their peak rating. The result was a tendency of the proposed plant 
output to flow toward Volusia and the FPL 230-kV system. At 60% load level, with 
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RESULTS OF POwERnOW STUDIES 

less generation on line in the Central East Area, more of the plant output is going over 
the Smyma to Cassadaga circuits and less over the Smyrna to Volusia Circuits. 

The analysis reveals that for all the scenarios and all contingencies, no monitored line 
reached its maximum rating. Since 60% load level is representative of average loading 
of the Florida system, it appears the proposed plant can be dispatched most of the 
time. 

2001-40 CASES 
The result of these cases representing valley load conditions in Florida, 40% of 
summer peak load, and import of 1,500 MW shows that no simulated contingency 
causes any monitored line to exceed its rating. While the total piant output was 
dispatched in the five scenarios; realistically, less than maximum output would be 
needed. The Eastern interconnection is notorious for overgenerating in this season 
due to minimum loading requirements on the big coal units north of the Florida 
border. Scheduling 1,500 MW from Georgia may aggravate the project dispatch 
priority. Therefore, there is no expected transmission limitation at 40% load level to 
the full dispatch of the plant output. The results are summarized in Appendix IV.. 

Appendix IV-A shows the distribution of flows over the various lines coming out of 
the proposed plant. The distribution of flows is more evenly divided between FPL 
(48.5%) and FPC (45.8%). This is due to the reduced level of generation around the 
proposed plant. The reduced loading of the Smyrna to Volusia No. 1 circuit makes it 
less susceptible to overload under spedfic outages as was the case in the peak load 
and peak import cases. 
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TABLE 2-5 
SUBSTATION LOADS BY CIRCUIT 

Substation P Load QLoad I 
Circuit No. 1 

willow 46.70 
Port Orange 83.00 
Taylor 38.50 

Total 168.20 56.60 

15.70 

Total 69.60 23.80 

Circuit No. 2 
Edgewater 45.50 
Spruce 24.10 
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FIGURE 2-1 

VOLUSIA SUBSTATION 

Circuit No. 2 

239 MVA x = ,0618 

SPRUCE 

201 M V P  
x = ,0776 

EDGEWATER 

201 MVI 
X = .W! 

Cicuit No. 1 

239 MVA 
x = ,0555 

WILLOW 

201 MVA 
x- ,014.5 

PORT ORANGE 

254 MVA 
x = .0100 

TAYLOR 

201 MVA 
X = ,0398 

SMYRNA SUBSTATION 
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Table I 
Comparison of Line &Transformer flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 100% Load BUU CWe i 

2001.1 
2001-1 

All nom abovr 

Monitored Branches 

S N P U N T  230 S n V A N  230 
SYLVAN 230 NLONGWD 230 

2001-1 
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2001-1 
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Mol-1 
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ZW1-1 
200-1  
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Mol-1 
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JUNEAU-W 138 W N O N  138 
NSBSMYR 115 CASSADAG 115 
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NSBSMYR 115 NSBFELD 115 
%PLANT 115 TURNER 115 
PASADENA 115 40ST.WM 115 
MICHIGAN 115 KNM 115 
MCHIGAN I15 GRANT 115 
PERSHIN3 115 GRANT 115 
AMERICA 115 KMM 115 
JASPER 115 W Q M C H R  115 
AZALEA 135 EENNRT 115 
FLORALTP 69 IMERNTP 69 
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Table I 
Comparison of Line &Transformer Flows 

Following N-I Disturbances 
for Various NSB 500 MW Generation Alternatives 

I lW% LMd B U .  i 

2001-3 
2w1-3 
zW1-3 
2w1.3 
2w1.3 
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20014 
20014 
20016 
2001-5 
20014 
20014 
200-5 
2001-5 
2001.5 
W41-5 
2001-5 
2001-5 
2001016 
20014 
2001-5 
20014 
2001-5 
20016 
2001.5 
2001-5 
2001.5 
20014 

20016 
20016 
20016 
2001% 
20016 

20014 

mot6 
mots 
20016 
20016 
20016 
20016 
20016 
20016 
20016 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Akematives 
I 1WY Load Easa CII i 

PASADENA 115 MST-WM 115 
MlCHKjAN 115 KALM 115 
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Table I 
Comparison of Line &Transformer flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 300% LMd E W  C-0 i 

2001-7 
2001-7 
2001-7 
2001-7 
2001-7 
2001-7 
2001.7 
2001-7 
2001-7 
2001-7 
2001.7 
2001-7 
2001-7 
2001-7 
2001-7 
2001-7 
2001.7 
2001-7 
2001-7 
2001-7 
2001-7 
2001-7 
2001.7 

INDRIV 230 STANTON WO 
SKVRSP 230 SILVSPN WO 
SKVRSP 230 SILVSPN 230 
RIOPlNR 230 CURRYFD 230 
JUNEAUW 130 GINNON 138 
NSBSMYR 115 CASSADAG 115 
NSBSMVR 115 EDGEWATR 115 
N S S M Y R  115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
S N P U N T  115 TURNER 115 
PASADENA 115 MST-WM 116 
MICHIGAN 115 M M  115 
MICHIGAN 115 GRANT 115 
PERSHlKi 115 GRANT 115 
MERICA 115 M M  115 
JASPER 115 WGHTCHPL 115 
AZALEA 115 B E N N m  115 
FLORILTP Bo INVERNTP Bo 
A U C H T P  69 HIGHSPG 69 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 

INDRIV 115 
U R O O A  69 
S H a D N W  69 

20015 
2001-8 
20015 
20015 
20015 
2001-8 
2001.8 
2001-8 
20015 
20015 
20015 
20015 
20015 
20015 

2001.8 
2001-8 
2001-8 
20015 
20015 
20015 
20015 
20015 
20015 
20014 
20015 

mol-8 

/200?.7 2  RIVER-s ; ~RIVER.S 
20001.7 ELEVENW ELNENE 
20Ol.7 JUNEAJ.E JUNEA4l.E 
2001.7 JASPER 115 JASPER 
20015 SNRN 230 SYLVAh WO ~ 

SYLVAN 230 NLONGWO 230 
IN0 RIV 230 STANTON 230 
SILVRSP 230 SKVSPN 230 
SILVRSP WO SILVSPN 230 
ROPlNR 230 CURRYFD 230 
JUNEAU-W 138 W N O N  130 
NSBSMYR 115 CASSADAG 115 
NSBSMYR 115 EDGEWATR 115 
NSB-SMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
SNPLANT 115 TURNER 115 
PASADENA 115 MST-WM 115 
MICHffiAN 115 K A L M  115 

PERSHING 115 GRANT 115 
AMERICA 115 K A L M  115 
JASPER 115 WHTCHPL 115 
AZALEA 115 BENNETT 115 
FLORALTP Bo INVERNTP 69 
ALACHTP 69 HffiHSPG 69 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
INDRIV 230 IN0 RIV 115 

MICHIGAN 115 GRANT 115 

SHELDNW 69 
CLMTEST 69 

l_l4 liiy.~.~ ~ z; / R I V E ~ S  ; 
20015 E L N E N W  ELEVEN-E 
2001-8 JUNEAU-E 138 JUNEAU-E 
20015 JASPER 115 JASPER 

:I 
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Table I 
Comparison of Line & Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 1WX Load B u .  C u .  i 

Mo1.9 

2001-9 
2001-9 
2w1-9 
2w1-9 
2001-9 
m1-9 
2001-9 
2001-9 
2001.9 
2001-9 
2W1-9 
2001.9 
2001-9 
2001-10 
2w1.10 
2001-10 
2001-10 
2001-10 
2001-10 
2001-10 
2001-10 
2001-10 
2w1-10 
2001-10 

m1.9 

I All Flows above 

M R U T P  69 INVERNTP 

PASADENA 230 PASADEM 
SUWANNEE 230 SUWANNEE 
SUWANNEE 230 SUWANNEE 
ECLRWTR 230 ECLRWTR 
IND RN WO N D  RIV 
urn0 
WELD 
CLMTEST 
WINDERME ~~ ~~ ~ 

RIVER-S 230 RNER.S 
ELEVENW WO ELEVEKE 
JUNEMI-E 130 JUNEAUE 
JASPER 115 JASPER 
SNPLANT 234 SYLVAN 
SYLVAN 234 NLONGWD 
INDRN 230 STANTCU 
SILVRSP 230 SILVSPN 
SILVRSP 234 SILVSPN 
ROPINR 234 CURRY FD 
JUNEAUW 131) QANNON 
NSBSMYR 115 CASSADAG 
NS0SMYR 115 ECGEWATR 
NSBSMYR 115 TAYLOR 
NSBSMYR 115 NSBARP 

MACHTP BO niwsm 

Monbred Branches I 

230 LAFGOA 
230 SHELDNW 
230 CLMTEST 
230 WINDERME 

NALM 

- 
kV 2 - 
230 
230 
230 
wo 
230 
uo 
130 
115 
115 
115 
115 
11s 
115 
115 
115 
115 
115 
115 
115 
115 
69 
69 
115 
115 
115 
115 
115 
69 
69 
69 
69 
69 
69 
69 
69 
230 
230 
no 
230 
230 
230 
138 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
69 
69 
115 
115 
115 
115 
115 
69 
69 
69 
69 
69 
89 
69 
69 

- 

- 
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1 
1 
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1 
1 
1 
1 
1 
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1 
1 
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I Table I 

Case 
2001.11 
200141 
WO1.11 
2001-11 

2001.11 
2001-11 
2001-11 
WOl-11 
aM1-11 
zW1-11 
2001-11 
2W1-11 
2001.11 
2001-11 
2001-11 
2001-11 
2001-11 
2001.11 
WO1.11 
2001.11 

Comparison of Line &Transformer flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
L loo.* LMd I).uC... i 

S u i 1  kV1 Bus2 W i  
SNPLANl 230 SYLVAN 230 
SYLVAN 230 NLONOWD 230 
INDRIV 230 STANTON 230 
SlLVR SP 230 SILVSPN 230 

W01-11SlLVRSP 230 SILVSPN 230 
ROPINR 230 CURRYFD 230 
JUNEAUW 138 QANNON 138 
NSBSMYR 115 USSADAQ 115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 W A R P  115 
NSBSLlYR 115 NSBFELD 115 
SNRANT 115 TURNER 115 
PASADENA 115 IOST-KIM 115 
MlCHlGAN 115 KALEY 115 
MlCHUjW 115 GRAM 115 
PERSHIM 115 GRANT 115 
AMERICA 115 W E Y  115 
JASPER 115 WOHRXPL 115 
AZALEA 115 BENNETT 115 
FLOPNTP 69 NVERNTP 69 

All F l o w  above 

Monitored Branches 

WO1.11 SUWANNEE 230 
2001.11 ECLRWTR 230 
2001-11INDRN 230 
WO1-11 LAffiO 230 
2001.11 WELD 230 
wo1-11 CLMTEST 230 
WO1-11 WINDERME 230 
2001.11 RIVER-S 230 
2001-11 ELEVEN W 230 
WO1-11 JUNEAUE 138 
2001-11 JASPER 115 
2001-12 S N M  230 

WO1-12 INDRIV 230 
2001-12 SNVRSP 230 
2001-12 SNVRSP 230 
2001-12 ROPINR 230 
WO1-12 JUNEAU-W 138 
2031-12 NSBSMYR 115 
2001.12 NSBSMVR 115 

2001-12 snvw 230 

~~ ~~ ~ 

SUWANNEE 115 
ECLRWTR 115 
HDRlV  115 
LAROOA 69 
SHELDNW 69 
CLMTEST 69 
WINDERME 69 
RIVERS 69 
E L N E K E  Bo 
JUNEAUE 69 
JASPER 69 
SYLVAN 230 

STANTON 230 
SILVSPN 230 
SlLVSPN 230 
CURRY FD 230 
GANNON 138 
CASSADAO 115 
EDGEWATR 115 

NLONOWD 230 

69 k l G n S W  69 
230 PASADEW I15 
230 SUWANNEE 115 

2001.12 
2001.12 
2001-12 
2001-12 
2001.12 
2001-12 
2001-12 
2001-12 
2001.12 
2001.12 
2001-12 
2001-12 
2001-12 
2001-12 
2001-12 

PASADENA 115 4OST.WM 115 
MICHOAN 115 KALEY 115 
MICHOAN 115 GRANT 115 
PERSHIM 115 GPANT 115 
AMERICA 115 M L M  115 
JASPER 115 WGHTCHPL 115 
AZALEA 115 BENNETT 115 
F L O W T P  69 INVERMP 69 
AUCHTP 69 HIGHSPG 69 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
IN0 RIV 230 IND RIV 115 
LARGO 230 LARDOA 69 

hS0ARP 115 
NSBFELD 115 

2001.12 
2001-12 
2001.12 

.. ~~ 

ELEVENW 230 ELEVEKE 69 
JUNEAU-E 138 JUNEAU.E 69 
JASPER 115 JASPER 69 

2001.12 IS-ELD 230 SnELDhW 69 
zW1.12 CLMTEST 230 CLMTEST 60 
2001.12 WlhDERME 230 WihDERME 69 
200l.12 RIVER.S 230 RIVER-5 6s 
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Table I 

2001-13 
2w1.13 
2001-13 
2001-13 
2001-13 
2001-13 
2001-13 
2w1.13 
2001-13 
2w1-13 
2001-13 
2w1.13 

Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 100% Load B U .  Case i 

~~ ~ . . . . . . -. . -.. 
SILVRSP 230 SILVSPN 230 
SILVRSP 230 SILVSPN 230 
RIOPlNR 230 CURRYFD P O  
JUNEAUW 138 MNNON 138 
NSBSMYR 115 CASSADAG 115 
NSBSMYR 115 EWEWATR 115 
NSBSMYR 115 TAVLOR 115 
NSBSMYR 115 NSBARP 115 
N S B W Y R  115 NSBFELD 115 
SNPLANT 115 NRNER 115 
PASADENA 115 40ST-CUM 115 
MICHKIW 115 KALM 115 

AN Flows abow 

Monitored Branches 

2001.13 *uL& 115 
2w1.13 FLORALTP 69 
2w1.13 MACHTP 63 
2001.13 PASADEM 230 
2001-13 SUWAMEE 230 
ZWl-13 SUWAMEE PO 
2w1-13 ECLRWTR 230 
2w1-13 INDRN 230 
2w1-13 LAROO 230 

ZW1-13 CLMTEST 230 
2w1-13 WINDERME 230 
ZW1-13 RIVER-S 230 
2w1.13 ELEVENW 230 

2w1-13 JASPER 115 
2w1-14 SNPLANT 230 
2w1.14 SYLVAN 230 
2001.14 INDRIV 230 
2001.14 SILVRSP 230 
2001.14 SILVRSP 230 

2001-14 JUNEAUW 138 
2001-14 NSBSMYR 115 
2001-14 NSBSMYR 115 
2001.14 NSBSMYR 115 
2001-14 NSBWYR 115 
2001-14 NSBSMYR 115 
2001-14 S N M  115 
2001.14 PASADENA 115 
2001-14 MICHIGAN 115 
2001-14 MICHIGAN 115 
2001-14 PERSHIM 115 
2001-14 AMERICA 115 
2wl-14 JASPER 115 
2001-14 U U E A  115 
2001-14 FLORALTP 69 
2001-14 ALACHTP Bo 
2001.14 PASADENA 230 
2001-14 SUWANNEE 230 
2001-14 SUWANNEE 230 

m1-13 WELO 230 

2001.13 JUNEAUE 138 

2001.14 R ~ P I N R  BO 

2001.13 S N P U N T  SYLVAN 
2001-13 S n V A h  h L O f f i W D  no 
2001.13 INDRIV 230 S T U T o * l  230 

GRANT 115 
GWNT 115 
KALM 115 
WHTCHPL 115 
BENNETT 115 
INVERNTP 69 
HKIHWG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRN 115 
U R I O A  69 

CLMTEST 69 
WINDERME 69 
RIVER-S 69 
ELEVEKE 69 

JASPER 69 
SYLVAN 230 
NLONGWD 230 
STANTON 230 
SHVSPN 230 
SHVSPN 230 

MNNW 138 
CASSADAG 115 
EDGEWATR 116 
TAYLOR 115 
NSBARP 115 
WBFELD 115 
NRNER 115 
40ST-WM 115 
KALM 115 
GRANT 115 
ORANT 115 
WLEY 115 
W K T C H R  115 
BENNETT 115 
INVERNTP Bo 
HKIHSPG 69 
PASADENI 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 

SHELDNW m 

JUNEAU-E 69 

CURRYFD PO 

2001.14 
2001.l4 
2001-14 
2001-14 
2001-14 
2w1-14 
2w1.14 

- r 
1 
1 
1 
2 
2 
2 
11 
2 
1 
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1( 
I (  
1 
2 
11 
11 
I 1  
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2 
11 
2 
2 
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2 
2 
2 
11 
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2 
16 
I 6  
I6  
2 
1 
1 
11 
2 
2 
2 
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1 
1 
10 
IO 
1 
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I1 
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1 

2 
2 
2 
2 
2 
2 
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2 
6 
2 
2 
6 
6 
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18 

- 
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SHELD 230 SHELDNW 69 
CLMTEST 230 CLMTEST 69 
WINDERME 230 WINDERME 69 
RIVER-S 230 RIVER-S 69 
E L N E N W  230 ELEVEKE 69 
JUNEAU-E 1 u I  JUNEAU-E 69 
JASPER 115 JASPER 69 



I Table I 

2001-15 
2001-15 
2001-15 
2001-15 
2001-15 
2001-15 
2001-15 

2001-15 
2001.15 
2001-15 
2001-15 

m01-15 

Comparison of Line 8. Transformer Flows 
Following N-I Disturbances 

for Various NSB 500 MW Generation Alternatives 
I looX Load B u a  WU i 

snvm no NLONGWD 230 
INDRN 230 STANTON 230 
SILVRSP 230 SILVSPN 230 
SlLVR SP 230 SlLVSpN 230 
RIOPINR 230 CURRY FD 230 
JUNEAUW 138 GANNON 138 
NSBSMYR 115 CASSADAG 115 

NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
SNPUNT 115 TURNER 115 

NSSMYR 115 EDQEWATR 115 

All Flows above 

115 
115 

.~~ . .~ . 115 
2001-15 PERSHIM 115 
2001-15 AMERICA 115 
2001-15 JASPER 115 
2wl-15 U N E A  115 
2001-15 FLORUTP W 
2001-15 ALACHTP W 
2w1-15 PASADENA 230 
2w1-15 SUWANNEE 230 
2w1-15 SUWANNEE 230 
2001-15 ECLRWTR 230 
2001-15INDRIV 230 
2wl-15 UWO 230 
2001-15 WELD 230 
2001-15 CLMTEST 230 
2001-15 WINDERME 230 
2001-15 R1VER.S 230 
2w1-15 E L N E N W  230 
2001-15 JUNEAUE 138 

Monitorad Branches I 

WST-DUM 115 
KALEY 115 
GRANT 115 
GRANT 115 
MLM 115 
WGMCHPL 115 
BENNETT 115 
INVERNTP Bo 
HIGHSPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
U W O A  W 
WELDNW 6S 
CLMTEST 69 
WINDERME W 
RIVER-S Bo 
ELEVEUE W 
JUNEAU-E W 

C - 1  0U.1 k V 1 I  0US2 kV: 
2001-15 ISNPUNT 230 ISYLVAN 230 

2001.16 
x101.16 

S h P U N T  230 SYLVAN 230 
SYLVAN 230 N.OhGWD 230 

2001.16 
2001-16 
2001-16 
2001.16 
2001-16 
2001-16 
2001-16 
2001-16 
2001-16 
2001.16 
2001.16 
2001-16 
2001-16 
2001-16 
2001-16 
2001-16 
2001-16 
2001.16 
2001-16 
2001.16 
2001-16 
2001-16 

INDRIV 230 STANTON 230 
SLVRSP 230 SlLVSpN 230 
SLVRSP 230 SlLVSpN 230 ~~~ ~. . ~~ ... ~~ ~ 

RIOPINR 230 CURRYFD 230 
JUNEAUW 138 GANNON 138 
N S S M Y R  115 CASSADAG 115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
N S S M Y R  115 NSBFELD 115 
SNPLAM 115 TURNER 115 
PASADENA 115 4OST-WM 115 
MICHffiAN 115 KALM 115 
MlCHffiAN 115 GRANT 115 
PERSHING 115 G W  115 
AMERICA 115 KALEY 115 
JASPER 115 WGWCHPL 115 
AZALEA 115 BENNETT 115 
FLORUTP Bo INVERNTP 69 
AUCHTP W HffiHSPG 69 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
IND RIV 230 INDRIV 115 
LARGO 230 VIROOA 6s 
WELD 230 WELD-NW 69 
CLMTEST 230 CLMTEST 69 

20C1.16 NNDERME 230 WlhDERME 69 
/aOl.!6lRVER.S ;'; 1RVEU:S 
2001.16 E.EVENW ELEVEhE 
2001.16 JLNEAUE 138 J-hEAJ.E 
200'.16 .ASPER 115 .ASPER 69 
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1 
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Table I 
Comparison of Line &Transformer Rows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I looX Laad B l u  CMO i 

2w1-17 
2wl-17 
2001-17 
2001 17 
mO1.17 
mO1-17 
2001-17 
2W1-17 
2Wl-17 
2w1-17 
2w1.17 

I All Flows abcve 100% of En 
1 CUY2001 

SYLVAN 230 NLONOWO 
HDRIV 230 STANTON 
SILVRSP 230 SILVSPN 
SILVRSP 230 SILVSPN 
RIOPHR 230 CURRY FD 
JUNEAWW 1% W N O N  
NSBSMYR 115 CASSADAG 
NSBSMYR 115 EWEWATR 
NSE-SMYR 115 TAYLOR 
NSBSNYR 115 NSaARP 
NSBSMYR 115 NSBFELO 

Monitored Branches I 

2w1-17 
mO1-17 
2001.17 
2001.17 

2001.17 
2001-17 
2001-17 
2001.17 
2001-17HDRIV 
2001-17 
2w1-17 
2W1-17 
2W1.17 
2001-17 
2001-17 
2w1-17 
2Wl-17 
2001-18 
2001-18 
2w1-18 
2001-18 
2W1-lB 
2001.18 
2001.18 
2Wl-18 
2001-18 
2001-18 
2001-18 
2001.111 
2001-18 
2001.18 
2001-18 
2001.18 
2001-18 

2001.17 

AMERICA 115 K N E Y  115 
JASPER 115 WOhTCHR 115 
AZALEA 115 E W N m  115 
FLORALTP 69 IWERNTP 69 

PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 W A N N E E  115 
ECLEWTR 230 ECLRWTR 115 

230 INDRIV 115 
LAW20 230 U W O A  89 
SHELD 230 SHELC-NW 69 
CLMTEST 230 CLMTEST Bo 
WINDERME 230 WINDERME 69 
RIVER-S 230 RIVERS 69 
ELEVENW 230 ELEVEWE 69 
JUNEMJ-E 138 JUNEAWE 89 
JASPER 115 JASPER 69 
SNPUNT 230 SYLVAN 230 
SYLVAN 230 NLONGWD 230 
INORIV 230 STANTON 230 
SILVRSP 230 SILVSPN 230 
SILVRSP 230 SlLVSpN 230 
RDPINR 230 CURRY FD 230 
JUNEAUW 138 GANNON 13B 
NSSSMYR 115 CASSADAG 115 
NSBSMYR 115 EDGEWATR 115 
NSSSMYR 115 TAYLOR 115 
NSBSMYR 115 N S A R P  115 
NSB-SMYR 115 NSBFELD ~ 115 
SNPUNT 115 TURNER 115 
PASADENA 115 IOST-WM 115 
MICHIGAN 115 KALEY 115 
MlCHKjAN 115 GRANT 115 
PERSMM 115 G A * M  115 

115 KUEY 115 

UACHTP Bo HIGHSPG 69 

- 
kV 2 - 

230 
230 
230 
230 
230 
230 
138 
115 
115 
115 
115 
115 

SNPUNT 115 TURNER 115 
PASADENA 115 I IOST.WH 115 
M I M W  ?15 LALEY I I 5  
MIWy3AN 115 GRINT 115 
PERSHIM I1S G W  115 

xlOl.l8 AMERCA 
mOl.l8 JASPER 

2 W l - l B  FLORALTP 

AARGO no IARGOA 69 
SHELO no SHE-DNW w 
CLMTEST no C-MTEST 60 

RIVER-S 
ELEVEWE 

- :n - 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

#4z No NSE 0.1 

1 1  
2 
2 
2 
18 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
1 1  
2 
1 1  
2 
2 
2 
2 
2 
2 
11 
2 
18 
2 
2 
1s 
16 
16 
2 
1 
1 
1 1  
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
1 1  
1 1  
1 1  
1 1  
2 
1 1  
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 



Table I 

~. _. 
2001-19 S N M  115 NRNER 115 
2001-19 PASADENA 115 40ST-WM 115 
2001.19 MICHKIAN 115 KNM 115 
2W1.19 M l M W  115 GPANT 115 
2001-19 PERSWffi 115 G W N l  115 
2001-10 AMERICA 115 KALM 115 
2w1-19 JASPER 115 WGHTCHR 115 
2001.19 U N E A  115 BENNETT 115 
2001.19 FLORMTP gS INVERNTP 69 
2001.19 UACHTP 69 HffiHSPG 69 
2001-19 PASADENA 230 PASADENA 115 
2001-19 SUWANNEE 230 SUWAWJEE 115 
2001-19 SUWANME 230 SUWAMIEE 115 
2001-19 ECLRWTR 230 ECLRWTR 115 
2001-10 INDRIV 230 INDRIV 115 
2001-19 U R I O  a0 LARIOA 69 
2001.19 WELD 230 SHELDNW 89 
2001.10 CLMTEST 230 CLMTEST 69 
2001.19 WINDERME 230 WINDERME 69 
2001-19 RIVER-S 230 RIVER-S 69 

2001-19 JUNEAU-€ 130 JUNEAU-€ 69 
2001.19 JASPER 115 JASPER 69 
2001.20 S N P M  234 SnVAN 230 
2001-20 SnVAN 234 NLONGWD 230 
2001.20 INDRIV 230 STANTON 230 
2001-20 SILVRSP 230 SILVSPN 230 
2001-20 SILVRSP 230 SILVSPN 230 

2001-20 JUNEAU-W 1311 W N W  138 
2001.20 NSBSMYR 115 CASSAQAG 115 
2001.20 NSBSHYR 115 EOGEWATR 115 

2001.20 NSBSMYR 115 N S A R P  115 
2001-20 NSBSMYR 115 NSBFELD 115 
2001-20 S N W  115 NRNER 115 
2001.20 PASADENA 115 4OST-DUM 115 
2001-20 MICHIGAN 115 KNEY 115 
2001-20 MICHIGAN 115 GRANT 115 
2001-20 PERSHlffi 115 G R I M  115 
2001-20 AMERICA 115 KMEY 115 

2 ~ 1 . 1 9  ELEVENW 230 ELEVEKE m 

2001.20 RIOPINR 230 CURRY FD 230 

2001.20 NSSMYR 115 mnoR 115 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
1ooX Lmd B u .  UI. I i 

t All Flow abov1 

Monitored Branches 

NLONGWD 230 
S T M W  
SlLV SPN 
SlLV SFW 

2W1-19 NSBSMYR 115 EDGEWATR 115 
2001-19 NSBSMYR TAROR 115 

)2001-19 /NOkSMYR ::: 1 NSBARP 115 
2001-19 NSBSHYR 115 NSeFELO (1 

E 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
I , 

- m 
1 
1 

1 
2 
2 
2 
11 
2 
1 
1 

11 
11 
1 
2 
1 '  
1 '  
1'  
1, 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
1€ 
2 
2 
1€ 
1€ 
16 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
I 1  
I 1  
I1 
I 1  
2 
I1 
2 
2 
2 
2 
2 
2 
I1 
2 
I6 
2 
2 
16 
11 
11 
2 

- 

- 



Table I 
Comparison of Line & Transformer Flows 

Following N-I Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 

I 1- LMd B W  CCU i 

CSW BUS1 kV1 U S 2  kV2 
2OO1-21 SAPLAM 230 SYLVAN Po 
2901.21 SYLVAN Po NLOEXlWD 230 
2001-21 INDRIV 230 STAMON 230 
2001-21 SILVRSP 230 SILVSW Po 
2001.21 SILVRSP Po SRVSPN Po 

2OO1-21 w N E * U W  138 GANlWd 138 
2001-21 NSBSMYR 115 CASSADAQ 115 
200191 NSsSMYR 115 EDQEWATR 115 
2001.21 NSBSMYR 115 TAYLOR 115 
2001-21 NSBSMYR 115 NSBARP 115 
2001-21 N S S M Y R  115 NSBFELD ilS 
2001-21 SNPLANT 115 TURNER 115 
2001-21 PASADENA 115 U)ST.WM 115 
2OO1-21 MICHmAN 115 WEY 115 

2001.21 R ~ P I N R  no CURRY FO PO 

2001.21 MICHIQAN 115 ORAM 115 
2001.21 PERSHIM 115 QRANT 11s 

All flows above 

Monitored Branches 

2001-22 
2001-22 
200142 
2001-22 
2001-22 

Mol-22  
2001.22 
2001-22 
M01-22 
2001-22 
MOI-22 
2001-22 
2301.22 
M 0 1 9 2  
2201.22 

2001.22 

~~ 

NSBSMYR 115 NSB-ARP 115 
NS0SMYR 115 NSB-FELO 115 
S N M  116 TURNER 115 
PASADENA 115 U)ST.WM 115 
MICHmAN 115 WEY 115 

PERSHIM I15 QRANT 115 
AMERICA 115 W W  11s 
JASPER 115 WOMCHPL 115 
&%LEA 115 BENNETT 115 
FLORUTP 69 INVERNTP 63 
N A C H T P  69 HKiHSPQ 80 
PASADENA 230 P W M W  115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 

MICIMAN 115 GRANT 115 

2001-22 SYLVAN 230 
2001.22 HD RIV no 
2001-22 SILVRSP no 
2001.22 R D P M R  PO ICURRYFD 230 
2001-22 SILVRSP 230 

2001.22 “UNEAUW 138 QANhahl 138 
mo1.n NSB-SMVR C*sSADAG 115 

12001.22IhSB-WYR iii 1 EWEWATR TAYLOR 115 115 
20OI.22 hS0SMVR 

I hDRV 230 IhDRIV 115 
LLRGO 230 A f f i O A  69 
WELD no SnE.nNw es 

E L N E K E  

- 
E! 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
!E 

1 
1 

11 
2 
2 
2 
111 
2 
1 
1 
10 
10 
1 
2 
11 
11 
1i 
11 
2 
11 
2 
2 
2 
2 
2 
2 
1 1  
2 
16 
2 
2 
16 
15 
16 
2 
1 
1 
1 1  
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
1 1  
1 1  
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 

16 
11 
2 

- 

le 

- 



I Table I 

2001.23 
2001.23 
2001.23 
2001.23 
2001-23 

Comparison of Line 8. Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 100% LMd BU. C U .  1 

MICMOAN 115 KALM 
MICHIGAN 115 GRANT 
PERSHINO 115 GRANT 
AUER.CA 115 UrM 
&PER 115 WOHTCW? 

t All Flows abovf 

2001-23 
2001-23 
200.23 
2001.23 
2001.23 
2001-23 
2001-23 
2w1-23 
200193 
2001-23 
2w1.23 
2001-23 

Monitored Branches I 

AZUEA 115 BENNETT 
FLORALTP 69 NVERNTP 
N A C H T P  69 HIGHSW 
PASADENA 230 PASADENA 
SUWANNEE 230 WWANNEE 
SUWANNEE 230 SUWANNEE 
ECLRWTR 230 ECLRWTR 
IND RIV 230 IND RIV 
LAffiO 234 LAffiOA 
SHELD 230 W E L D N W  
CLMT EST zu) CLMT EST 
WINDERME 230 WINDERME 

2001-23 S N R A h T  230 SYLVAN 
2WI.23 SYLVAN 230 NLOhGWD 
2001-23 IND RIV 230 STAhToN 
2001.23 SLVRSP 230 SILVSFU 
2001-23 SILVRSP 230 SlLVSFU 
2001.23 ROPlNR 230 CLRRYFD 
ZW1.23 JUhEAJW I38 GANNoh 
2001.23 hSBSMYR 115 CASS*DAG 
2001.23 hSBSMYR 115 EDGEWATR 
2001.23 NSBSMYR I t 5  T A n O R  
2001.23 NSBSMYR 115 NSBARP 
2001.23 hSBSMVR 115 NSBFELD 
2001.23 SNPLWT I15 TURhER 
2001.23 PASADENA 115 40ST.DLM 

~~~ . 
2001.24 
2001-24 
2001.24 
2w1-24 
2001-24 
2001-24 
2001-24 

2001-24 
2001.24 
2W1.24 
2001-24 
2001-24 
2001-24 

2001.24 

~~ ~ .~. ~ ~ ~ ~ 

SYLVAN 230 NLONGWD 
!NO R1V 72.0 STANTON 
SILVRSP 230 SILVSPN 
SILVRSP 230 SILVSPN 
RIOPINR 230 CURRY FD 
JUNEAU-W 138 GANNON 
NSBSMYR 115 CASSADAG 

NSB-SMVR 115 TAYLOR 
NSBSMYR 115 W A R P  
NSBSMYR 115 N S F a D  
SNFIANT 115 TURNER 
PASADENA 115 4OST.DUM 
MICHIGAN 115 KALM 

NSBSMYR 11s EDGEWATR 

r 1 . 2 3  /RlVER.S lyz 
2001.23 ELEVEN W 
2001.23 JUNE&-E NhEAL.E 
2Wl.23 JASPER 
2001.24 S N R A ~ T  no s n v m  

MlCnffiAN 115 GRANT 
PERSHINO 115 GRANT 
AMERICA 115 I WEY 

12001 24 IJASPER 17s IWG~~CHPL 
195 BENhETT 

- 
kV 2 - 

230 
230 
230 
230 
230 
230 
138 
11s 
11s 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
69 
63 
115 
115 
115 
115 
115 

69 
69 
69 
69 
69 
69 
60 
230 
230 
230 
zu) 

230 
230 
138 
115 
115 
115 
115 
11s 
115 
115 
I15 
11s 
115 
115 
115 
115 
69 
69 
11s 
115 
11s 
115 
115 
69 
69 
69 
69 
69 
69 
69 
69 

69 

- 

- 

- 
Ln 

1 
1 

11 
2 
2 
2 
11 
2 
I 
1 

11 
1c 
1 
2 
11 
11 
11 
11 
2 
1 1  
2 
2 
2 
2 
2 
2 
11 
2 
1f 
2 
2 
1f 
1f 
I f  
2 
1 
1 

11 
2 
2 
2 
1f 
2 
1 
1 
1C 
1C 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
I f  
2 
2 
16 
16 
15 
2 

- 

- 

case 20011 
sol 10 
FPL 

p0m14 

P * g  1 2 6  I8 



Table I 
Comparison of Line &Transformer Flows 

Following N-I Disturbances 
for V a h s  NSB 500 MW Generation Ahnatives 

I 1- Laad EM0 C U .  i 

C p u  
2001-25 
2001-25 
2001.25 
2001-25 
2001.25 
2001-25 
2001-25 
2001.25 
2W1.25 
2001-25 
2001-25 
2001-25 
2001-25 
2001-25 
2Wl-25 
2001-25 
2W1.25 
2W1-25 
2001-25 
2001.25 
2001.25 

c All Fbm above 

Bus1 hV1 Bus2 kV2 
SNFlN'iT 230 SYLVAN 230 
SYLVAN 230 N L W W D  230 
INDRIV 230 STANTON 230 
SILVRSP 230 SILVSPN 230 
SILVRSP 230 SILVSPN 230 
RIOPINR 230 CURRY FD 230 
JUNEAUW 138 W N O N  138 
NSBSMYR 115 CASSADAG 115 
N S S M Y R  115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
S N M  115 TURNER 116 
PASADENA 115 4OST-WM 115 
MICHIGAN 115 KNEY 115 
MICHIGAN 115 GRANT 115 
PERSHIM 115 GRANT 115 
AMERICA 115 K N E Y  115 
JASPER 115 WGHTCHR 115 
&?MEA 115 BENNETT 115 
FLORALTP 69 INVERNTP 69 

2001-25 
2001-25 
2001.25 
2001.25 
2001.25 
2001-25 
2001.25 
2001-25 
2001-25 
2001.25 
2001.28 
200126 
2001-26 
2001-26 
2001.26 
2001.26 
2001-28 
2001-26 
2001-26 
2001-26 

2001.25 U C H I P  69 HIGHSPG 69 
2001.25 PASADEM 230 PASADEM 115 
2001.25 SUWANNEE 230 SUWANNEE 115 I I  2001.25 SUWANNEE 230 I SUWANNEE I15 ~~ ~ ~~ 

ECLRWTR 230 E C L R W R  115 
INDRN 230 IN0 RN 115 
U f f i O  230 LARiOA 69 
WELD 230 WELD-NW 69 
CLMTEST 230 CLMTEST 69 
WINDERME 230 WINDERME 69 
RIVER4 230 RIVER4 69 
ELEVENW 230 ELEVEKE 69 
JUNEAU-E 138 WNEAUE 69 
JASPER 115 JASPER 69 
SNPLANT 230 SYLVAN 230 
SYLVAN 230 N L W W D  230 
INDRIV 230 STANTON 230 
SILVRSP 230 SlLVSpN 230 
SILVRSP 230 SILVSPN 230 
RIOPINR 230 CURRY FD 230 
JUNEAUW 1% W N O N  138 
NSBSMYR 115 CASSADAG 115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 

2001.26 
2Q01.26 
2001-26 
2001-26 
2001-26 
2001-26 
2001-26 
2001-26 
2001-26 
2001-26 

2001.26 NSBSMVR 115 NSBARP 2t5 
2001.26 NSBSMVR NSBFELD 115 

laOl.26 /%PLANT ::: 1 NRNER I 1 5  
2001.26 PASADENA 115 40ST.DUM 115 

MlCHffiAN 115 KNEY 115 
MlCHffiAN 115 GRANT 115 
PERSHIM 115 GRANT 115 
AMERICA 115 K U E Y  115 
JASPER 115 WGHTCHPL 116 
A Z U E I  115 B M N m  115 
FLORALTP 69 INVERNTP 69 
ALACHTP 69 HffiHSPG 69 
PASADENA 230 PASMEN4 115 
SUWANNEE 230 SUWANNEE 115 

2001-26 
2001-26 
2W1-26 

SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 E C L R W R  115 
IN0 RIV 230 IN0 RIV (15 

ELEVENW 230 EL64EKE 69 
JUNEAU-E 138 JUNEAU-E 69 
JASPER 115 JASPER 69 

2001.26 ShELD 230 'WELDNW 8S 
2041.26 C.MT EST CLMTESI 69 
2001.26 WNDERME 230 WINDERME 69 

1m01.26 lR1YlR.S 1: I $R.VER.S 69 

- 
E 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
I 

L 

L 

- 
E 
1 
1 

11 
2 
2 
2 

I €  
2 
1 
1 
IC 
1c 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
1€ 
2 
2 
1€ 
1€ 
1€ 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 

10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
1 1  
2 
18 
2 
2 
16 
16 
16 
2 

- 

- 

sou 10 
FPL 

P.1S.N 
- 
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I Table I 

C u .  
2001-27 
2001-27 
2001-27 
2001-27 
2001.27 
2001.27 
2001.27 
2001-27 

2001-27 
2001-27 
2001-27 
2001-27 

2001.21 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
r 10mCLwd E w  Casa J 

BUS 1 k V 1  Bus2 kV: 
SNPLANT 230 S n V A N  230 
SYLVAN 230 NLCUGWD 230 
I N D R N  230 STANTON 230 
SUVRSP 230 SUVSPN 230 
SILVRSP 230 S h V S W  230 
RIOPINR 230 CURRY FD 230 
JUNEAUW 1% GANNON 138 
N S B W R  115 CASSADAG 115 

WB-SMYR 115 TAYIOR 115 
NSBSMYU 115 NSBARP 115 
W - S M Y R  115 NSBFELD 115 
S N W  115 N R N E R  115 

NSBSMYU 115 EDGEWATR 115 

c All Flow above 

Monitored 

115 
115 
115 
115 
115 
115 
115 
69 
69 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
138 
115 
230 
230 
230 
230 
230 

~~ 230 
2001-28 JUNEAU-W 138 
2001-28 NSBSMYR 115 
2001-28 NSBSMYR 115 
2001.28 NSBSMYR 115 

2001-28 NSBSMYR 115 
2001-28 SNPLANT 115 
2001-28 PASADENA 115 
2001-28 MICHIGAN 115 

2001.28 NSBSMYR 115 

Branches 

WST-WM 115 
M L E Y  115 
GRANT 115 
GRANT 115 
KALEY 115 
WHTCHPL 115 
BENNETT 115 
INVERNTP 69 
HIGHSPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
LAROOA 69 
YlELDNW 69 
CLMTEST 
WNDERME 69 
RIVER-S 69 
ELEVEKE 69 
JUNEAUE 69 
JASPER 69 
SYLVAN 230 
NLONGWD 230 
STANTON no 
S l L V S W  230 
S l L V S W  no 
CURRYFD 230 
GANNMl 138 
CASSADAG 115 
EDGEWATR 115 
TAYLOR 115 

NSBFELD 115 
TURNER 115 
WST-WM 115 
K N E V  115 

NSBARP 115 

2001-27 
2001-27 
2001-27 
2001.27 
2001.27 
2001.27 

PASADENA 
M l C H W  
MICHKUN 
PERSHIM 
AMERICA 
JASPER 

2001-27 
2001-27 
2001-27 
2001-27 
2001-27 
2001-27 
2001-27 

MICHffiAN 115 G W N l  115 
PER5HlW 115 GRANT 115 
AMERICA 115 K N M  115 

SUWANNEE 
SUWANNEE 
ECLRWTR 
IN0 RIV 
URGO 
SHELD 
CLHTEST 

2001.28 
2001-28 
2001.28 
2001.28 
2001.28 

SUWANNEE 230 SLWANhEE !I5 
SLWANNEE 230 S-WANhEE I t 5  
EC.RWTR 230 ECLRWTR 115 

SYLVAN 
NO RIV 

SLVR SP 
SLVRSP 
RIOPNR 

ShELD 230 SrlELDNW 69 
C.MTES1 230 C-MTESI 69 
WINDERUE a0 LNNDERME 69 

2001-28 
2001.28 
2001-28 
2001-28 
2001-28 

RIVER-S 

JASPER 115 WGHlCHPL 115 
AZALEA 115 BENNETT 115 
FLORUTP 69 INVERNTP 89 
M A C H T P  69 HIGHSPG 69 
PASADENPI 230 PASADENA 115 

- 
E 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Table I 

CY. 
2001.29 
2001-29 
2W1-29 
2001.29 
2001-29 
2001-29 
2001-29 
2001-29 
2W1-29 
2001-29 
2001-29 
2W1-29 
2001.29 
2001-29 
2001-29 
Mo1.29 
2001.29 
2001-29 

2001-29 
2001-29 
2001-29 
2001-29 
2001-29 
2001-29 
2W1.29 
2001-29 

2 ~ 1 . 2 9  

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 3- L08d B U .  h i 

Bus1 kV1 Bus2 
SNPUNT 230 SYLVAN 
SYLVAN 230 NLONGWD 
INDRIV 230 STANTW 
SILVRSP 230 SlLVSPN 
SILVRSP 230 SILVSPN 
RIOPINR 230 CURRY FD 
JUNEAUW 138 GANNON 
NSBSMYR 115 C A S A D M  
NSBSMYR 115 EDGEWATR 
NSSSMYR 115 TAYLOR 
NSBSMYR 115 W A R P  
NSSSMYR 115 NSSFELD 
S N M  115 TURNER 
PASADENA 115 4OST-WM 
MICHIGAN 115 K I L N  
MICHIGAN 115 GRANT 
PERSHIM 115 GRAM 
AMERICA 115 MLM 

-E4 115 BENNETT 
FLORALTP S9 HMRNTP 
ALACHTP 69 HKiHSW 
PASADEN* 230 PASADENA 
SUWANNEE 230 SUWANNEE 
SUWANNEE 230 SUWANNEE 
ECLRWTR 230 ECLRWTR 
IND R N  230 1ND RIV 

JASPER 115 mmcnm 

230 LAROOA 

All Flows ebove 

Monitored Branches 

230 
230 
230 
230 
230 
138 
115 
230 
230 
230 
230 
230 
230 
138 
115 
115 

2001-30 NSBSMYR 115 I I  2001.30 NSBSMYR 115 

SHELD-Nw 
CLMTEST 
WINDERME 
RNER-S 
ELEVEKE 
NNEAUE 
JASPER 
SYLVAN 
NLONOWD 
S T M W  
SlLVSpN 
SlLVSpN 
CURRYFD 
GANNON 
CASSAMG 
EDGEWATR 
TAYLOR 
NSBARP 

- 
kV 

230 
230 
230 
230 
230 
230 
138 
115 
115 
115 
115 
115 
115 
115 
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115 
89 
69 
115 
115 
115 
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69 
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69 
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Table I 

mol-31 SHVRSP 230 SILVSPN 230 
200101 SILVRSP 230 SHVSPN 230 
2001-31 RlOPHR 230 CURRY FD 230 

200141 NSBSMYR 115 CASSMAQ 115 
2001.31 NSBSMYR 115 EDGEWATR 115 
200131 NSBSMYR 115 TAYLOR 115 
2001-31 NSBSMYR 115 W A R P  115 
2001-31 NSBSMYR 115 W F E L O  115 
2001-31 S A W  115 TURNER 115 
2001-31 PASADENA 115 40ST-WM 115 
200131 MICHIGAN 115 KNEY 115 
200101 MICHIGAN 115 GRANT 115 
2001.31 PERSHIM3 115 GRANT 115 
2001-31 AMERICA 115 KNEY 115 
200131 JASPER 115 WOHTCHR 115 
2001-31 -EA 115 SENNm 115 
2001.31 ROPNTP 69 IWERNTP 69 

2001.31 JUNEAUW 130 CUNNON 130 

Comparison of Line & Transformer flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Aiternatives 

I 1WX Load Bru C u e  i 

2001.32 
2001-32 
2001-32 
2001-32 
200102 
2001-32 
2001-32 
2001-32 
200102 

All Flows at"sJf 

MonBred Branches 

MICHIGAN 115 KNEY 115 
MICHIGAN 115 GRANT 115 
PERSHIM3 115 GRANT 115 
AMERICA 115 KNEY 115 
JASPER 115 WOHTCHPL 115 
AZALEA 115 B E N N m  115 
FLOPNTP 69 INVERNTP 69 
ALACHTP 69 HIGHSPG 69 
PASADENA 230 PASADENA 115 

200141 S N W T  SYLVAN 
WO13l SnVAN 230 NLON(IWD 230 
2001.31 INDRIV 230 SlAhTOh 230 

230 
230 
230 
230 

2001-32 U f f i O  230 
2001-32 SHELO 230 
2001-32 CLMTEST 230 
2001-32 WINDERME 230 
2001-32 RIVER-S 230 
2001-32 ELNENW 230 
2001-32 JUNEAU-E 136 
XQ-32 JASPER 115 

SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
U R C O A  69 
SHELDNW 69 
CLMTEST 69 
WINDERME 69 
RIVER-S 69 
ELEVEKE 69 
JUNEAU-E 69 
JASPER 69 

AlACdTP 63 hGHSP-3 69 
PASADENA 230 PASADEN4 915 
SUWANNEE 230 SLWANNEF j 3 S  

200141 SUWANNEE 230 SUWANNEE 115 
1 1  2001-31 

230 i3 1 ECLRWTR RIV ~~ [RIV ECLRWTR -- 115 

200131 LAW0 230 U W O A  
2001-31 SHELD SHELC-NW 69 
2001-31 CLMTEST 230 CLMTEST 69 
2001-31 WNOERME 230 WNDERME 69 
200101 RIVER4 230 R1VER.S 
200191 aEVENW 230 ELEVEKE 69 
200131 JUNEAUE 130 JUNEAUE 69 
2001-31 JASPER 115 JASPER 

2001-32 SYLVAN 230 NLONOWD 230 
200152 INDRN 230 ST*MON 230 
200102 SILVRSP 230 SILVSPN 224 

mot-32 SNWT a0 snvm 230 

2001.32 SILVRSP 230 SlLVSPh 230 
l200l.32iRlOPViR ;: I CURRVFD 230 
2w1.32 JUNEAUW 138 CANNON 138 
2001.32 NSBSMYR CAS?ADAG 115 

~~ . 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 I TAYLOR 115 

t 
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Table I 
Comparison of Line 8 Transformer Rows 

Following N-1 Disturbances 
for Valious NSB 500 MW Generation AIematives 

I 100% LMd 6 . U  WI. J 

C a  BUS1 kV1 SUO2 k V i  
2001.33 S N M  230 SYLVAN 230 
200143 SYLVAN 230 N L M W D  230 
2001.33 INDRIV 230 ST*NToN 230 
2001-33 SILVRSP 230 SILVSPN 230 

2001-33 RDPINR 230 CURRYFD 230 
2001-33 N W U - W  138 MNNON 133 
200193 NSBSMYR 11s CISSADAG 115 
2001-33 N S S M Y R  115 EWEWATR 115 
200143 NSSSMYR 115 TAVIOR 115 
200133 NSSSMYR 115 NSBARP 115 
2001.33 NSSSMYR 115 NSBFELD 115 
200133 S N W  115 TURNER 115 
2001.33 PASADENA 115 IOST-WM 115 
200133 MICHIGAN 115 KMEV 115 
2001-33 MICHKIAN 115 GRANT 115 
2001-33 PERSHlffi 115 GRANT 115 
2001-33 AMERICA 115 KMM 115 
2001-33 JASPER 115 WGHTCHPL 115 
2001-33 =EA 115 BENNEl l  115 
2001-33 FLOPNTP Bo INVERNTP 6s 
200153 MACHTP 69 HKIHSPQ Bo 
W0103 PASADENA 230 PASADENA 115 
2001-33 SUWANNEE PO SUWANNEE 115 
W01-33 SUWANNEE 230 SUWANKE 115 
200103 ECLRWTR 230 ECLRWTR 115 
2001-33 IN0 RIV 230 IND R N  115 
2001-33 LARGO 230 LAROOA 60 
200143 WELD 230 SHELC-NW 69 
200133 CLMTEST 230 CLMTEST Bo 

200133 RIVER-S 230 RIVER-S 69 
2001.33 ELEVENW 230 E L N E K E  Bo 
2001-33 JUNEAUE 138 JUMAU-E Bo 

2001-31 SNPLANT 230 SYLVAN 230 
2001-34 SYLVAN 230 N L W W D  230 
2001-34 INDRIV 230 STANTON 230 
2001-34 SILVRSP 230 SILVSPN 230 
200144 SILVRSP 230 SILVSPN 230 

2001-31 JUNEAU.W 138 W W N  133 
2001-34 NSBSMYR 115 CASSADAG 115 
200144 NSBSMYR 115 EDGEWATR 115 
2001-34 NSBSMYR 115 TAYLOR 115 
2001-34 NSBSMYR 115 N S A R P  115 
2001.34 NSBSMYR 115 NSBFELD 115 
200144 S N R A M  115 TURNER 115 
2001.34 PASADENA 115 IOST-WM 115 
200144 MICHKIAN 115 KALEY 115 
2001-34 MICHKIAN 115 GRANT 115 
2001-34 PERSHIM 115 G W T  115 
2001-34 AMERICA 115 KMM 115 
2001-34 JASPER 115 WGHTCHPL 115 

2001.33 SILVRSP 230 snvsm 230 

2001.33 WINDERME 230 WNDERME 69 

2001.33 JASPER 115 JASPER 69 

moi-34 R ~ P I N R  230 CURRY FD 230 

All Flom above 

Monitored &anshes 

2 0 0 1 . 3 4 ' A D ~ E A  115 B E h h m  115 
2001-34 FLOPNTP Bo INMRNTP 69 I 2001-34 IAlACn 1 P  Bo lklOh SPO 60 

12001-34 I h D k l V  

- 
:w 
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Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I lW%Load 0 - C w  i 

All Flows above 

Monitored Branches I 
SVLVAh 
NLONGWD 230 
STANTON 

2001-35 SlLVRSP 230 SKVSPN 230 
2001-35 SlLVRSP 230 SILVSPN 230 
2001-35 ROPlNR 230 CURRYFD 230 
2001-35 JUNEAUW 138 W N O N  138 
200145 NSBSMYR 115 CASSADAG 115 
2001-35 NSBSMYR 115 ECGEWATR 115 
2001-35 NSBSMYR 115 TAYLOR 115 
2001-35 NSBSMYR 115 NSBARP 115 
2001-35 NSBSMYR 115 NSBFELD 115 
2001-35 S N W  116 TURNER 115 
2001-35 P A S A D N  115 IOST-WM 115 
2001-35 MlCHGW 115 KALM 115 
2001.35 M l C H K M  115 GRANT 115 
2001-35 PERSHING 115 GRANT 115 
2001-35 AMERICA 115 K N M  115 
200155 JASPER 115 WOHTCHPI 115 
200105 AZALEA 115 B E W m  115 
2001-35 FLOPALTP 69 INVERNTP 69 

ALACHTP 60 hlGhSPG 69 
PASADENA no PASADEM 115 
SLWANhEE 230 SUWANNEE 115 ~~ 

2001-35 SUWANNEE 230 SUWANNEE 115 
200145 ECLRWTR 230 ECLRWTR 115 
200145WDRIV 230 INDRIV 115 
2001-35 UffiO 230 LAffiOA 69 
2001-35 WELD 230 SHELDNW 69 
200106 CLMTEST 230 CLMTEST 69 
200145 WINDERME 230 WINDERME 69 
200135 RIVER-S 230 RIVER-S 69 
200145 ELEVENW 230 ELEVEKE 69 
2001-35 JUNEAUE 138 JUNEAUE 69 
2001.35 JASPER 115 JASPER 69 
2001.36 SNPLANT 230 SYLVAN 230 
2001.36 SYLVAN 230 NLONGWD 230 
2001.36 INDRIV 230 STUITON 230 
200136 SlLVRSP 230 SILVSPN 230 
2001-36 SlLVRSP 230 SILVSPN 230 
2001-36 ROPlNR 230 CURRVFD 230 
2001-36 JUNEAUW 138 GWNNON 138 
2001-36 NSBSMYR 115 CASSADAG 115 
2001-36 NSBSMYR 115 EDGEWATR 115 
2001-36 N S S M Y R  115 TAVIOR 115 
2001-36 NSBSMYR 115 NSBARP 115 
2001.36 NSBSMYR 115 N S B F n D  115 
2001-36 SNPLANT 115 TURNER 115 
2001-36 PASADENA 115 IOST-WM 115 
2001-36 MICHOW 115 WEY 115 
2001.36 MlCHlOAN 115 GRANT 115 
2001-36 PERSHIM 115 GRANT 115 
2001-36 AMERICA 115 KALEY 115 
2001.36 JASPER 115 WGHTCHPI 115 
2001.36 AULEA 115 BENNETT 115 

FLORMTP 69 INVERNTP 69 
AUCHTP 69 AIGMSSPG 69 
PASADEM r ~ o  PASADENA 115 ~ ~~ ~~ ~~~ ~ ~ ~~~ ~ i&.& SUWANNEE no ISUWANNEE 11; 

2001-36 SUWANNEE 230 
2001.36 ECLRWTR 230 
2001-36 IN0 RIV 230 
2001-36 VIRGO 230 
2001.36 WELD 230 
2001.36 CLMTEST 230 
2001-36 WINDERME 230 
2001-36 RIVER-S 230 

2001.36 JUNEAU-E 138 
115 

2001-36 ELEVEN w 230 

- 12001-36 IJASPER 

SUWANNEE 
E CLRWTR 
IND RIV 

SHELBNW 
CLMT EST 
WINDERME 
RIVER-S 
ELWEKE 
JUNEAU-E 

115 
115 
115 
69 
69 
69 
69 
69 
69 
69 
69 - 

- 5 
1 
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1 
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1 
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1 
1 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- vu 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 

- 

- 



APPENDIX 11-A 



I 

.
-
.
.
I
d

 

a
i

 
i

n
 i
u
 

o
a

 
3
.
 u

.
 

J
$

 
L

I$
 

>
- 

111- 

L
 

L
 

?F 
n

.
 

H
N

 
Z

N
 

x
m
 

W
 
II 

u
.

 
O
f
 

5m
 

n
- r
 

U
Y

 

J111 
o

m
 

2 



I 
I 

I 

VI 
: '5- 
'ZE+ 

z 

-
r
 

>
- 

I
n
 

,8 
>: 

VI 

?' 
i '29+ 
'96h- 

2
 

I. 

I 
I 

I 
I 

I 
I 

I 
I 

I 



I 
I 

1 
I 

I 
I 

I 
I 

I 
I 

a
J

 
U
C
 

;Y 

,- 3: 
3
.
 u

.
 

J
Y

 
L

IU
 

0
-

 



I 

NSP-SMYR - - 5501 

i 

- 

- 

- 

I 

- 
0 , 

-0OMH - 
5518 1.000 

S M Y l  
5517 1.000 

TnY'LOR 1 1 5 . 0  
sa* ' I .OOO - 

-135.6 917 P ORANGE 
c*-. * 1.003 1 q S . 3  t 2001 C .  sav  

P m l s  - - O . O O O +  MW 

9 m l s  - 0.0003 MVGR 



-
r
 

U 
I

>
 

a 
r

r
 

re
4
 

0
-
 

0
0
 

0
0
 

.. 
0
0
 

> 6 @
m

 
I 

:a f!! 3
.
 

W
r

 

Ilf
 

a
m
 

I 
I 

I 
I 

I 
I 

I 
I 

I 



I 

NSP-SMYR - 
550 I 

I 

I I 

N 

I I I I I -1 

L - - - - - - rzo, "OLUSIA 
1.022 117.6 

619 SUGRMIL - - - - - - - - - - -, 
1 . 0 1 -  116.6 

C SADAG (16. I 
2*l2 1. 

-s*. 6 2 W I S  DELTONA 
-26. 9 1 . 0 1 5  l I b . 7  

-76.2 2Wl7 L I  HELEN 
-33. I 1.016 116.8 

NSB-SnTH 
5502 

-5.3 
-0.3 - . . I 22.91 

- . 1.000 22.89 
1 6  NSI-SWOP 

- 1 . 9  

-32. * 550) NSB-ARP 

B - CtRP 
5503 

. .998 22.9s - 
. SMY t 
5517 

iOOMH - 
5518 1.000 

-so. 7 737 SPRUCE 
-20.2 1.007 1 1 5 . 8  

TAYLOR 

917 P ORANGE 
5B.I ==%A=- 

- 1  3 8 . 0  
-99.1 1.006 115.7 2 0 0 t e .  sav 

P m ¶ S  0.000'4 M W  

9 m l s  -0.0036 MVPlR 



APPENDIX I11 



Monitored Branches 

C u .  Sua1 kV1 Bus2 kV2 
m o w 0 1  SNPL*NT PO SYLVAN 230 
2W1601 SYLVAN 230 NLONGWD 230 
2001601 INDRIV 230 STANTON 230 
2 0 0 1 ~ 0 1  SlLVRSP 230 SlLVSpN 230 
200142-1 SlLVRSP 230 SLVSPN 230 
2001601 ROPINR 230 CURRYFO 230 
200140.1 JUNEAU-W 130 GANNON 116 
2W180.1 NSBSMYR 115 CASSADAQ 115 
200160.1 NSBSMYR 115 EOGEWATR 115 
20016C-1 NSBSMYR 116 TAYLOR 115 
2w1401 NSBSMVR 115 NSBARP 115 
20016C-1 W S M Y R  115 NSBF€LD 115 
2001601 SNPUNT 115 TWINER 115 
2001601 PASADENA 115 IOST-WM 115 
2001401 MMIEIAN 115 KNN 115 
mO1601 MICHIGM 115 GRANT 115 
2001401 PERSHM 115 GRANT 115 
2001601 AMERICA 115 KALN 115 
2001601 .USPER 115 WGHTCHPL 115 
zW160.l AZALEA 11s B E N N m  115 
2001Bo-1 FLORALTP 69 WVEYERNTP 69 
2001601 ALACHTP 69 HffiHSPG 69 
2001801 PASADENA 230 PASADEN4 115 
2001601 SUWANME 230 SUWANNEE 115 
2w1601  SUWANNEE 230 SUWANNEE 115 

INDRIV 115 
LAWOA 69 
WELDNW 69 
CLMTEST 69 
WINDERME 69 
RIVER-S 69 
ELWEUE 69 
JUNEMJ-E 69 
JASPER 69 
SYLVAN 230 
NLONGWD 230 
STANTON 230 
SILVSPN 230 
SILVSPN 230 
CURRYFD 230 
WNW 138 
WSSADAG 115 
EDGEWATR 115 
TAYLOR 115 
NSBARP 115 
NSBFELO 115 
TURNER 115 
IOST-WM 115 
)ULM 115 
GRANT 115 
GRANT 115 
KNEY 115 
WGHTCHPL 115 
BENNETT 115 
INVERNTP 69 
HGHSPG 69 
PGADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
URGOA 69 
SnELDNW 69 
CLMTEST 69 
WINDERME 69 
RIVER-S 66 
€LEVEKE 69 

200160-2 JUNEAU-E 138 JUNEAU-€ 69 
2001602 JASPER 115 JASPER 69 

2001601 ECLRWTR 230 ECLRWTR 115 

Comparison of Line 8, Transformer flows 
Following N-1 Distuhances 

for Various NSB 500 MW Generation Alternatives 
r M)W Load B u .  Case 1 

’ 

1 All Flows above 1 

2001-1 IND RIV 230 
200140.1 LAROO 230 
2001Qo1 WELD 230 
2 w l 6 0 1  CLMTEST 230 
200180.1 WINDERME 230 
2001601 R1VER.S 230 
2001601 ELEVENW 230 
200I6C-1 J U N W E  138 
mOl.601 JASPER 115 
ZwlbO-2 SNPUNT 230 
mOlBD2 SYLVAN 230 
200160.2 INDRIV 230 
2W1-602 SlLVRSP 230 
2001602 SILVRSP 230 
2001602 RIOPINR 230 
2001602 J W U W  136 
200160-2 NSE-SMYR 115 
2001602 NSBSMYR 115 
2001602 NSE-SMYR 115 
2001602 NSBSMYR 115 
2001602 NSBSMYR 115 
2WlSC-2 SNPUNT 115 
2001.602 PASADENA 115 
2OoT60-2 MCHIGUll 115 

200160-2 PERSHIM 115 
200160-2 AMERICA 115 
2001-602 JASPER 115 
2001602 ALILEA 115 

2001602 AUCHTP 69 
2001602 PASADENA 230 
2001802 SUWANNEE 230 
200140-2 SUWANNEE 230 
2001602 ECLRWTR 230 
200160-2 IN0 RIV 230 
2001602 LARGO 230 
2001602 SHELD 230 
200160-2 CLMTEST 230 
2001-6QZ WlNDERME 230 

2001602 ELEVEN W 230 

moi-s02 MICHIGAN 115 

200160-2 FLOFULTP 69 

200160.2 RIVER-s no 

1 
1 

2 
1 

1 

1 

1 
1 

z 
1 
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Table VI1 
Comparison of Line & Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 60% L08d B W  QI i 

Monitored Branches - 
C u .  BU.1 kV 1 Bus2 kV2 

2001603 S N W  230 S n V A N  230 
2001603 SYLVAN 230 NLONGWD 230 
2001603 INDRIV 230 STANTMl 230 
2001803 SHVRSP 230 SILVSPN 230 
2001603 SLVRSP 230 SILVSPN 230 
2001803 ROPlNR 230 CVRRVFD 230 
2001803 JUNEAUW 1% C U N M  lM 
2001803 NSBSMYR 116 CASSADAQ 115 
2001603 NSESMYR 115 EWEWATR 115 
2001603 USBSMYR 115 TAVLOR 115 
2001603 NSBSMYR 115 NSBARP 115 
2001803 WBSMYR 115 NSBFELD 115 
2001603 SNPUNT 115 TURNER 115 
2001603 PASADEN4 115 IOST-WM 115 
2001603 M I W W  I16 KNEY 115 
2001803 MlCHyuN 116 GWUlT 115 
2001603 PERSMM 116 GRANT 115 
2001603 AMERICA 116 KNEY 115 

2001803 A7ALEA 115 BENNETT 115 
2001803 FLORUTP 69 INMRNTP 69 

2001603 JASPER 115 WGHTCHR 115 

All flows above ' 

2001603 
2001603 

2001603 
2W1804 
XK)lbM 
2001604 
2001dM 
2001604 
2001604 

2001604 
2001604 
2001604 
2001604 
2001-604 
2001604 
2001604 
200160-4 
2001604 

~ I B M  

m 0 1 - s ~ ~  

RIVER4 230 RIVER-S 69 
a E V E N W  230 Q M K E  69 

JASPER 115 JASPER Bo 
SNPUNT 230 S n V A N  230 
SYLVAN 230 N L W W D  230 
INDRIV 230 STANTON 230 
SILVRSP 230 SlLVSPN no 
SILVRSP 230 SILVSFU 230 
RDPINR 230 CURRYFD 230 

NSBSMYR 115 CASSADM 115 
NSB-SMYR 115 EWEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 113 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
S N W  115 TURNER 115 
PASADEN4 115 IOST-CUM 115 
MICHIQW 11s WEY 115 
MlCHlGAN 115 GRANT 115 

JUNEAUE i3n JUNEAUE 

JUNEAUW 1311 WANON 1311 

ShELDNW 69 
C M E S T  Bo 

2001604 
2001604 

2001604 
2001604 
200'604 

2ooi604 

x I O I 6 C . 4  
2001604 
2001604 
200160.4 

*LALEA 113 BENNETT 115 
F.0RNTP 69 IhVERNTP Bo 

PASADEM 230 PASADENA 115 
SUWAhhEE 230 SUWANhEE 115 
SrWAhhEE 230 SUWAhhEE 115 

6 u c n T ~  69 HIGHSFO 69 

LAROO 230 A R G O A  69 
SHELO 230 ShELDhW 69 
C.MTES1 230 CLMTEST 69 
WNDERME 230 WlhDERME 69 

PERSHIM 115 GRINT 115 
AMERICA 115 W E Y  115 
JASPER 115 WGHTCHR 115 

- 
:I( 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
I 
1 
1 
1 
1 
1 
I 

- 

- 

- 

- rr. 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
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2 
16 
2 
2 
16 
16 
16 
2 

- 

- 
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I Table VI1 

- !2! 

1 
1 
11 
2 
2 
2 
15 
2 
1 
1 
10 
10 
1 
2 
I1 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
18 
16 
2 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 

1( 
2 

- 

ir 

- 

Comparison of Line & Transformer flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I MK Load B ~ Y  Case i 

C u .  b e  1 kV1 Bus2 kV2 
moi-s06 SNRANT 230 snvm 230 
2001405 S n V A N  230 NLOffiWD 230 
2001405 INDRIV 230 STANTON 230 
2001405 SILVRSP 230 SbVSFN 230 
2001805 SILVRSP 230 SlLVSPN 230 
2001405 R D P H R  230 CURRYFD 230 
2001805 J W U W  130 GANNON 138 
2001805 NSBSMYR 115 CASSADAQ 115 
2001405 NSBSMYR 115 EDGEWATR 115 
2001805 NSBSMYR 115 TAYLOR 115 
2001405 NSBSMYR 115 NSB-ARP 115 
2001605 NSBSMYR 115 NSBFELD 115 
2001805 SNPUNT 115 TURNER 115 
2001605 PASADENA 115 4OST-WM 115 
2001405 MlCHKM 115 W E Y  115 
2001405 MlCHKjW 115 QRANT 115 

2001405 AMERICA 115 WEY 115 
2001805 JASPER 115 WGHTCHPL 115 
2001805 AULEA 115 SENNEll 115 
2001805 FLORUTP 69 INVERNTP 69 
2001405 N A C H T P  69 HlGHSPG BO 
2001b05 PASADENA 230 PASADLW 115 
2001405 SUWANNEE 230 SUWANNEE 115 
2w1-605 SUWANNEE 230 SUWANNEE 115 
2001405 ECLRWTR P O  E C L M R  115 
2001805 INDRIV 230 INDRIV 115 
2001805 LAW0 230 LAROOA 69 

2001805 CLMTEST 230 CLMTEST 69 
2001805 WIhUERME 230 WINDERME 69 
2001405 RIVERS 230 RIVER-S 69 
2001805 ELEVENW 230 ELWEUE 69 

2001ao.s PERSH~NQ 115 GW 115 

m o ~ o s  WELD wa smnw BO 

138 

All Flows above. 

Monitored Branches 

230 
2001406 SILVRSP 230 
2001606 SILVRSP 230 SILVSPN 230 
2001406 RIOPINR 2.30 CURRYFD 230 
2001406 JUNEAU-W 138 GANNON 138 
2001-606 NSBSMYR 115 CASSADAQ 115 
2001806 NSBSMYR 115 EOGEWATR 115 
2001806 NSBSMYR 115 TAYLOR 115 
2001806 NSBSMYR 115 W A R P  115 
2001408 NSBSMYR 115 NSBFELD 115 
2001-80-6 SNFUNT 115 TURNER 115 
2001806 PASADENA 115 W0ST-W 115 
2001406 MICHIGAN 115 WILD' 115 
200160-6 MICHIQAN 115 QR*M 115 
200160-6 PERSHlffi 115 ORANT 115 
2001606 AMERICA 115 MLEY 115 
200160-6 *PER 115 WQHTCHPL 115 
2w160-6 AULEA 115 0ENNETT 115 
200160-8 FLORUTP 69 INVERNTP 69 

IUNEAU-E BO 

U C H T P  68 H.GnSW 69 
PASADENA 230 PASADENA 115 
WWANNEE 730 SUWANIIEE l l 5  

YIELC-NW 69 

- 
:hl 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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1 
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1 
1 
i 
1 
1 

1 

- 

- 
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1 Table VI1 

Monitored Branches 

C M 9  EUS 1 kV 1 BY82 kV 
2001607 SNPUNT 230 SYLVAN WO 
2001607 SYLVAN 230 NLONGWD WO 
2001607 INDRN 230 STANTON WO 
2001807 SILVRSP 230 SLVSPN 230 
2001607 SILVRSP 230 SLVSPN 230 
2001607 RIOPNR 230 CURRYFD WO 
Zoo1607 JuNaU-W 134 OANNDN 138 
2001607 NSBSMYR 115 CASSADffi 115 
2001607 NSSMYR 115 EDGEWATR 115 
Zoo1607 NSBSMYR 115 TAYLOR 115 
20016S7 NSSMYR 115 NSBARP 115 
2001607 NSBSMYR 115 NSBFELD 115 
2001607 SNPLANT I15 TURNER 115 
2001607 PASADENI 115 IOST-WM 115 
2001607 MlCHYiAN 115 KALM I15 
2001607 MlCHKUN 115 GRANT 115 
2001607 PERSHlffi 115 GRANT I15 
2001607 AMERICA 115 K U M  115 
2001607 JASPER 115 WOHTCHPL 115 
2w160.7 W E 4  115 B€NNEI? 115 
2001607 FLOWLTP 69 INVERNTP Bo 
2001607 MACHTP 68 HIGHSPG 69 
2001.607 PASADWA 230 PASADENA 115 
2001607 SUWANNEE WO SUWANNEE 115 
2001607 SUWINME 230 SUWANNEE 115 
2001607 ECLRWTR 230 ECLRWTR 115 
2001807 INDRN 230 INDRIV 115 
2001607 URGO 230 U R G O A  Bo 

2001607 CLYTEST 230 CLMTEST a 
2001607 WINDERME 230 WINDERME 69 
2001807 R1VER.S 230 RIVER-S 69 
2001807 ELNENW '230 ELNEKE 69 
2001607 JUNEAU-E 134 JUNEAU-E 69 
2001607 JASPER 115 JASPER a 

2001608 SYLVAN 230 NLONOWD 230 
2001608 INDRIV 230 STANTON 2M 
2001%08 SILVRSP 2-30 SlLVSPN Po 
2001608 SILVRSP 230 SlLVSPN 230 
200160-8 RIOPlNR 230 CURRYFD 550 
2001.608 JUNEAUW 138 W N O N  138 
2001.608 NSBSMYR 115 CMSADffi 115 
2001608 NSBSMYR 115 EDGEWATR 115 
2001608 NSSMYR 115 TAYLOR 115 
2001608 NSE-SMYR 115 N S A R P  115 
2001608 NSBSMYR 115 NSBFELD 115 
2001.608 SNPLANT 115 TURNER 115 
2001608 PASADENA 115 IOST.WM 115 
2001608 MIDIO*N 115 KUEY 115 
2001608 MICHIGIN 115 GRANT 115 
2001608 PERSHlffi 115 GRANT 115 

2001607 WELD 230 SHELDNW a 

mo1+08 SNPUNT 230 snvm 230 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I WhLMdd8...- 1 

1 All Flows above 

115 

ALAChTP 69 hlGkSPG 69 
PASADDU 230 PASADEM 115 
SUWANEIEE no S I I W A ~ ~ F F  S I R  

i 
1 
1 
1 
1 
2 
I 
I 
I 
1 
1 
1 
1 
1 
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I 
1 
1 
I 
1 
1 
1 
1 
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2 
I 
1 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
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Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 

I 60% Load B u .  Can i 

C W  

2001609 

2001€&9 
200140-9 
200140-9 
200140-9 
ZwI40-9 

2 w l b o P  
2001609 
200140-9 

2001609 

mi4o.s 

2 0 0 1 6 ~  

zwi-sng 
ami4ns 

20016ns 
moi6n9 

2oOi4ns 

2001-sn9 

200140-9 

mi.eno 

2001409 
2001609 

20016D9 
20(11400 
2001609 
2W18D9 
2001404 
MD140-9 
2001609 

All flows above 

Monitored Branches 

Bus1 kV1 Bus2 kV2 
SNRINT M snvm no 

INDRIV M STAMON PO 
SYLVAN PO NLONGWD 230 

SKVRSP 230 SHVSFU PO 
SILVRSP 230 SILVSFN 230 
R O P H R  230 CURRVFD 230 
JUNEAU-W 138 W O N  138 
NSSSMYR 115 CASSADAG 115 

NSSSMYR 115 TAYLOR 115 
NSBSkna 115 NSBARP 115 
NSLFSMYR 115 NSBFELD 115 

NSBSUYR 115 EWEWATR 115 

SNRINT 115 NWER 11s 
PASMDYL 115 ~OST-WM 11s 

MICHWN 115 GRANT 115 
PERSHM 11s QWT 115 

JASPER 115 WGHTCHPL 115 

ALACHTP 69 HYU~SPQ 69 

MlCHlMN 115 KALEY 115 

AJAERICA 115 KALEY 115 

=EA 115 BENNETT 115 
FLORALTP 69 NVERNTP 69 

PASADEN4 230 PASADENA 115 
W W A N N E  P O  SUWANNEE 115 
SUWANNEE 230 SLIWANNEE 115 
ECLRWTR M ECLRWTR 115 
HORN M M O R N  115 
LAW0 230 LARDOA Bo 
SHELD no WELD-NW 69 

mibnio 

z ~ 0 1 6 0 1 0  
mo16nio 

20016010 

20016010 

2 0 0 1 6 0 1 O S N M  

20016010 
20016n10 

SILVRSP 230 SILVSPN PO 

JUNEAUW 136 QANNON 138 
NSBSMYR 115 CMSADAG 115 

W P H R  M CURRYFQ 230 

M018010NSBSMYR 115 EOGEWATR 115 
NSBSMYR 115 TAYLOR 115 

20016010NSBSMYR 115 NS0ARP 115 
20016010NS&SMYR 115 NSEFnD 115 

115 NRNER 115 
2001401OP*SADEN4 115 4OST-WM 115 

MlCHGAN 115 MLEV 115 

2001601OPERSHING 115 GRANT 115 
MICHWN 115 ORANT 115 

20016010 AMERICA 115 115 
200160io JASPER 115 I i  moi6nioAzALm 11s 

moi6n1o 
mo1-6n~o 
xloi.sn1o 
mo16n1ouRoo 
20016n10 

mo16n1o 
2(10160-10 

~200i601O~FLORALTP 69 IINVERNTP 69 

SUWANNEE 230 SUWANNEE 115 
ECLRWTR no ECLRWTR 115 
IND RN no INDRIV 115 

no LAFGOA 69 
WELD no WELDNW eo 

WINDERME no WINDERME 6s 
CLMTEST 230 CLMTEST W 

69 hlGH5PG 69 
no PASADENA 115 
230 I SVWANhEF 37s 

RVER-S 230 RIV€R.S 69 
ELEVENW 230 ELEVENE 69 
JUNEAU-E 138 .IUMAU.F 50 

- 
,ld 

1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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1 
2 
1 
1 
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1 
1 
1 

- 
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2 
1 
1 
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Table VI1 

CL.. &Is1 N 1  &Is2 h v 2  
2 0 O l d O l l  SNPUNT 234 SYLVAN 230 
20016011 S n V A N  230 h.OMiWD 230 
200160t l  INDRW 230 STANTON no 
20016011 SUVRSP 230 SLVSPN 230 
moi6nit SILMSP no SLVSPN 230 

mo16nii R ~ P I N R  no CURRYFD 230 
20016011 NNEAUW 138 QANNON 138 
midnii NSBSMYR 115 CASSADAG 115  

motdnii NSSUYR 116  T A n o u  1 1 5  
m0?6011 NSSSMVR 115 ~ S B A R P  1 0  

mo16c-11 %PUNT 115 TURNER 11s 
m016nii PASADENA 115 ~OST.DLM 115 

20016011 WCHW 115 GRANT 115 

20016019 hSBSMYR 1t5 EDGEWATR 115 

20016011 NSSMYR I15 hSBFELD 115 

2 0 0 1 6 ~ 1 1  HCHW 115 ~ U L M  115 

2 0 0 1 6 0 l l  PERSNNO I15 G W h T  115 
20016011  WERICA 115 K U M  I15 
20016011 "ASPER 115 W h T C h P L  ! I 5  
m O l 6 0 1 1  AZALEA 115 B E h N m  115 
20016011 FLORkTP 69 IWERhTP 69 
2 0 0 1 6 0 l l  AlACrlTP 69 hGMSPG 69 
X x ) I 6 0 I I  PASADENA 230 PASADENA 115 
2 0 0 l 6 0 1 l  W A N N E E  230 SUWAhhlEE 115 
aw160?- SUWUMEE no SJWUME 115 
mi~ni1 Ecimvm no EC.RWTR 115 
2 0 O l 6 0 1 1  IhDRIV 230 h D R N  115 
2 0 0 1 6 0 1 1 L A 4 1 0  230 lAR3OA 69 

Comparison of Line 8 Transformer Flows 
Following N-1 Dishrrbances 

for Various NSB 500 MW Generation Alternatives 
I MK Load B u n  Cas. i 

20014012 S~LVRSP no s i i v ~ ~ ~  no 
200~ .3012  S.VRSP no SILVSPN 230 
20016012 R a ~ m  230 CJRRYFD no 
mo16012 .JNUU-W 138 GANWN 138 

20015012 WBSMYR 115  EDGEWATR 115 
2 0 0 1 6 0 1 2 ~ ~ ~ ~ ~ ~ ~  t i s  w n o R  I15 
2 0 0 ~ 0 1 2  NSYYR 115 NSARP 115 

~ O O ? S O I Z  PASADEM 115 UIST.DUM 115 

2 0 o i 6 n 1 2  MCWAN 115 GRANT 1,s 
20086012 P E R S ~ N S  115 GRMT 115 

20016012 JASPER 11s W G ~ C H P L  115 

20016012 h S B Y Y R  115 CASSADAG 115 

20016012 hSBSMYR 115 hSBFELD t15 
20016012SNPLbNT 135 TURhER 115 

20015012 MCWGAN 115 K U M  125 

20016012 AMERICA 115 **LEY 115 

2001~60I2 AZALEA 115 B E N h m  115 
x)o1.6012 FLORALTP 69 
m o i 6 n i 2  A.ACHTP 60 
200160.12 PASADEM 115 
20016012 SJWAhNEE 115 
200160.'2 S-WAhNEE 1 1 5  
m o ? . s n w  EC.RWTR 115 
2001.60.12 IN0 R N  ?35  
m o i . s n i 2  LARGO 69 
m o i 6 0 i 2  snEm 69 
20015012 CLMT EST 69 
20016012 WINDERME 69 
20016012 R.VER.S 69 
20016012 ELEVEN w 69 
20016012 lLhEAL.E 69 

69 m o i 6 n ? 2  ASPER - 

I All Flow above 

Monbred Baanchss 
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r Table VI1 
Comparison of Line & Transformer Rows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

r 60% Load B U e  QN I 

C u .  
20016013SNPUkT 
20014013SnVAN 
20016013 
20016013 
20016013SILVRSP 
20016013 

?w16013 
20016013 

20014013 
?M)16013SNPuNT 
20016013 
20014013HICHII*N 
20016013 
20016013 
20016013MlER lW 
20016013 

t All Rows above 

Monitored Branches 

m.1 . V I  m.2 
230 SYLVAN 
230 hLONGWD 

IND R N  230 STMITON 
SlLVR SP 230 SlLV SPN 

230 SILVSPN 
RIO PNR 230 CLRRV FD 

?M)?6013JUNEILbW 138 MNIhl 
2 0 0 1 6 0 1 3 N S B W R  115 CASSADAG 

NSBSUVR 115 EWEWATR 
N S B W R  115 TAnOR 

hSBSUYR 115 N S F E r D  

P W E N A  115 Y)ST.OH 

MICHGAN 1-5 GRANT 
PEWHILO 115 GRANT 

JASPER 115 WOHTCHFI 

20016013HSBSHYR I15 N S A R P  

It5 TURNER 

115 U N M  

I15 UNEY 

I15 
(19 

(19 

~ 230 
20016013 SUWANNEE 230 
20016013 SUWAMEE 230 
20016013ECLRWTR 230 
20016013 H O R N  230 
20016013UR.O 230 

2 W 1 6 0 1 3 C M E S T  230 
20016013 WINDERHE 230 

2 0 0 1 6 0 1 3 E L M N W  230 
2 0 0 1 6 0 1 3 J J h E I b E  138 
20016013ASPER 115 
20016014SNpuHT 230 
2WI6014SYLVAN 230 
20016014 N D R N  230 

20016014 SILVRSP 230 
2001MI14 R O  PlNR M 
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230 
230 

CLMT EST 230 
WINDEWE 230 
RIVERS 230 

20016024 
mO16O24INDRN 
20014024 
m 0 1 4 0 2 4 S h V R S P  
mO160.24ROPUR 
mOl.6024 
200l-602d 
20016024 

200140.24 
20Ol-W-24 
m0160-24 
2 0 0 l 4 0 2 1  
~ 1 0 ~ 6 0 2 4  
X I O ~ ~ ~ ~ ~ J A S P E R  
2001602dAULEA 

200?-6024*UCI(TP 

NOI.6024 
21016024 

20Ol.60.24 
mOL6S24 

SYLVAN 230 N L U G W O  PO 
230 S T M C U  230 

SILVRSP 230 SLVSPN 230 
230 SILVSPN 230 
230 CURRVFD 230 

JUNEAbW 130 M N N O N  138 
NSB-SMVR I15 CASADAG ! I 5  
N S S M Y R  116 EDGEWATR I15 

20014024hSBSMVR 115 I A n O R  115 
2 0 O l 4 0 2 4 N S S M V R  115 NSB-ARP 115 
WOl4024NSB-WVR I15 NSB-FELD I t 5  
2 0 0 l 6 0 2 l s N F l A N l  115 TURNER 115 

PASADEM 115 4 n s T - w u  !IS 
M l C n O U l  115 K N E V  115 
khcnffim 115 GRANT 115 
PERSHIM I15 O W 1  I15 
AJAERICA (15 **LEV 115 

115 M m c w L  115 
115 B E h N m  t l 5  

2001~6C-2~FLORALTP 68 INVERNTP 69 
60 hffiHSPG 69 

20OI60-24PASAOEhA 230 PASADENI 115 
SJWAhNEE 230 SLWANNEE 125  
SUWANNEE 230 SUWAhhEE 115 

20016024EC.RWTR 230 ECLRWlR 115 
!hD RIV 230 I h 0 R . V  115 
Uff iO  230 I U f f i O A  69 

2001.6024 ?HELD 230 SrlELDNW 69 
w u 6 0 2 ~  c.ur EST C L M l E S l  69 
2001-6024 WiNDERHE WhOERME 69 

12001.6021RlVER.S E I RIVER.5 69 
20016024 
2001-6024 
20016024JASPER 

.~ .. 
ELEVENW 230 E L N E K E  68 
JUNEAU.€ I38 JUNEAU-E 60 

115 JASPER 68 
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Comparison of Line 8 Transformer Rows 
Follodng N-I Disturbances 

for Various NSB 500 MW Generation Alternatives 
I Boy Load 0 w  Cat. i 

20016026 
200ldDU 
200lSC-25 
mi-so.25 

20018025 
20018025AMERICA 
20016025 
20016025*ULEA 
20016025 
2 0 0 1 6 0 2 5 U C H T P  
2001-6025 
20018026 

20016025 
M o 1 6 0 2 5 U R Q O  

I 

Table VI1 

115 
NSBSMYR 115 NSBARP 
NSBSMYR 115 NSBFELD 
S N M  115 TURNER 
p*s*nEw 11s MST.WM 

20016025MlWKWN 115 KALM 
2Wl6025MlWaAN I15 GRANT 

PERSHIM 115 GRANT 

JASPER I15 WGMCHPL 

FLORALTP 69 HVERNTP 

PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 

20016045SUWANN€E 230 SUWANNEE 115 

INDRN 230 HDRIV 115 

I15 KALEY 

I15 BENNETT 

69 HffiHSPG 69 

~ I B D ~ ~ E C L R W T R  no ECLWR 115 

230 LAffiOA 69 

All Fbws above 

~ 

20016026 
20016026 
20016026 

20Ol6026 
20016026 
Mol6026 
20018026 
MOl6026SNPLANT 
20016026 
20016026MlCHKiiW 
20016026 
2001-6026 
2001-6028 
MOldC-26 
20016026 
200160.26 
200160.26 
20016025 
20016026 
2001-6026 
m016026 

Monitored Branches I 

~~ ~ ~~~ ~. ~~ ~ ... 
SILVRSP 2% SILVSPN 230 
ROPWR 230 CURRVFD 230 
JUNEAU-W 138 GANNON 138 

20016026NSBSMYR 115 C M A D A G  115 
NSBSMYR 115 EWEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR I15 NSBARP 115 
NSBSMYR 115 NSBFELD 115 

115 TURNER 115 
PASADENA 115 MST-DUM 115 

115 KALM 115 
MICHIGAN 115 GRANT 115 
PERSHINO 115 G R A M  I15 
AMERICA 115 KMM 115 
JASPER 115 WGHTCHR 115 
W E A  I15 BENNETT 115 
FLORMTP 69 INVERNTP 69 
ALACHTP 69 HIGHSPG 68 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR no ECLRWTR 115 

NLONGWD 230 
STAMON 
SILVSPN 
SlLV SPN 
CURRYFD 230 
GANNON 
CASSADAG 115 
EDGEWATR 115 
TAYLOR 115 

115 
115 
115 
115 
115 
115 
115 
115 
115 
I15 
69 

20016025HELD 2% SHELDNW 69 

200I40-25 WINDERME 230 WINDERME 89 
~ 2 0 O I 6 0 . ~ R N E P S  1 1 RNER-S 69 

200lm-25 C U T E S T  CLMTEST 69 

230 E L M K E  69 
138 I JUNEAUE 69 

~ 6 0 2 5 i J A S P E R  /$!E ;;12 
MOlm-26 Sh w 
20016026 snvm hLONGWD 230 
200160.28 I h D R N  STAhTON 230 
20016026 SILVRSP 230 SILVSph 230 
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Table VI1 

2W160-27 
20016021 

Z W l d 0 2 7  
200160.27 

Comparison of Line & Transformer Flows 
Following N-I Disturbances 

for Various NSB 500 MW Generation Aiternatives 

I 6% LDId 0- Caw i 

~. . ~~ ~ 

SILVRSP 230 SlLVSPN 230 
RWPINR 230 CURRYFD 230 

20016027JUNEAUW 1Zd WNON I38 
NSBSMYR 115 CASADf f i  115 
NSBSMYR I15 EWEWATR 115 

2 0 0 1 6 0 2 7 W S M Y R  115 TAYLOR 115 
2001-6027NSBSMYR 115 NSBARP 115 

IUI Flows above 

Monitored Branches 

_. . 
20016027ECLRWTR WO ECLRWTR I15 
20016027 IND RN 230 MD RN 115 
2 0 0 1 6 0 2 7 U W O  WO U W O A  69 
2 0 0 1 6 0 2 7 W E L D  WO SHELC-NW 69 
20016027 CLMTEST PO CLMTEST 69 
20016027 WINDERME WO WINDERME 69 

20016027 ELEVENW 230 ELEVEWE 69 
20016027 JUNEAU-E 1% JVNEAU-E 69 
20016027JASPER 115 JASPER W 
2 0 0 1 6 0 2 8 S N P U N T  WO SYLVAN 230 
20016028SYLVAN 230 N L W W D  230 
20016028 IND RIV WO STANTMY PO 
20016028 SILVRSP 230 SILVSPN 230 

20016028 RW PlNR 230 CURRY FD 230 
20016028 JUNEAUW 138 W N O N  136 
20016028NSBSMYR 115 CASSADAG 115 
20016028 NSB-SMYR 115 EWEWATR 115 
20016028NSLSMYR I15 TAYLOR 115 
2001602BNSS-SMYR 115 NSBARP 115 
20016028 NSBSMYR 115 NSB-FELD 115 
xI016O.28 SNPLANT 115 TURNER 115 
20016028 PASADENA 116 UIST-DUM 115 
20016028 MICHIGAN 115 MLEY 115 
20016028MlCHMAN 115 GRANl  I15 
20016028PERSHlf f i  115 G W  115 
2001-6028 AMERICA 115 W E Y  115 
ZOO16028 JASPER 115 WGHTCHPL 115 
20016028AuLEA 115 BENNETT 115 
20016028FLOPAlTP 69 NVERNTP Bo 
200160-28 AIACHTP 69 HIGHSPG 69 
20016028 PASADENA 230 PASADEN4 115 
20016028 SUWANNEE no SUWANNEE 115 
20016028 SUWANNEE 230 115 
2001-6028 E CLRWTR 230 115 
2001.60-28 IND RIV no 115 
200160-28 LARGO 230 69 
2001-6028 SHELD WO 69 
2001-60-28 CLMT EST 230 69 
20016C-28 WINDERME 230 69 

20016&27 RIVER-s no RIVER-s 69 

2 ~ 1 6 0 ~ 1  SUVRSP no SILVSPN no 

20016028 RIVER-s no 69 
2001-6028 ELEVEN W 230 Bo 
20016028 JUNEAU-E 138 69 

69 - 200160-28 JASPER 115 

20016027 SN PUNT SYLVAN 
20016027 SYLVAN 
20016027 IND RIV STANTON 
20016027 SILVRSP 230 SILVSPN 230 

INLONGWD 230 

20016027hSBSMYR 115 NSBFELD 115 
~ ~ I ~ ~ z ~ / s N F w ~  20026027 PASADENA 115 INRNER MST.DUM 115 115 

20016027 M l C h M N  KALW 115 

20016027 MlCHlCiAN 115 GRANT 115 
1 2 0 0 1 6 0 2 ~ P E R S M M  115 l G L T  11, 

W O l 6 0 2 7 U C H T P  69 klGHSPG 69 
2001~60.2?PASADENA 230 PASADENA 115 
20016027 SUWANNEE 230 SLWAhhEE I 1 5  I I  200160.27 SJWANNEE WO I SUW*lhIEE 115 

SUWANNEE 
E CLRWTR 
IND RN 

WELD-NW 
CLMT EST 
WINDERME 
RIVER4 
ELEVEWE 
JUNEAU-E 
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Table VI1 

mo16o.a 
m 1 6 n w  
m16na 

mibnw 
2W16C-W 
200160-W 

m 1 6 n w  
m i % n w  

moi%na 
m16na 

m 1 6 n w m P E R  
2 o o i ~ n a ~ z u ~ ~  

m 1 6 n w  
m16na 
mibnw 

m16C-W 

ZW16028AMERICA 

20016029 

mt%&W 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I BOX Load 8.1. Qu i 

SILVRSP no SILVSPN 
SILVRSP 230 SILVSFN 
RIO PHR no CURRY FD 

m 1 6 n w ~ u ~ E A U - w  138 WON 

NSSMYR 116 EDGEWATR 
m 0 1 6 0 4 9 N S S M Y R  115 CASSADAG 

N S S M Y R  115 TAYLOR 
NSESMYR 115 NSB-ARP 

m i % n a N S B - r n ~ R  115 NSFELD 
SNFIANT 115 TURNER 
PASADENA 115 ~ S T . W M  

MICHIGAN 115 GRANT 
PERSHIM 115 GRANT 

MICHIGAN 115 K U M  

115 KN.M 
115 WGMCHPI 
116 BENNETT 

m i 6 n w m o w . ~ ~  m WERNTP 

PASADENA 230 PASADENA 
SUWANNEE 230 SUWANNEE 
SUWANNEE 230 SUWANNEE 

m i 6 n w ~ c ~ R m ~  PO ECLWR 

NACHTP 59 HOHSPG 

IND RIV 230 IND RIV 

All Flow above 

miana 
mi6028 

mi-snw 
200160.29 
m016030SNPLANT 
m16030SYLVAN 
mi6n3o 
m16c-m 
2oo16nm 
mi6030 
moianm 
mo16nm 
mi%n3o 

moi6nm 
mo16n3o 
mo16n3o 
moi6nm 

moidnm 
moi6nx) 
w o i . 6 n w m ~ ~ i c ~  
20016030 
m o i b n 3 o A u I m  

m1.6030 
2001-6n30 
m1bo.w 
200160.30 

20016030 
2001.6030 

20016030 

20016030 
W1-6030 

20016030 

Monitored Branches I 

WNDERME 230 WINDERME 
RIVER-s 230 RNER-s 

JUNEAU-E 1 3  JUNEAU-E 
200140WELEVENW 230 ELNEKE 

JASPER 115 JASPER 
230 SYLVAN 
230 NLONGWD 

IND RIV a0 STANTON 
SILVRSP 230 SILVSPN 
SILVRSP 230 SILVSPN 
Rm PINR 230 CURRY FD 
JUNEAU-w 138 GANNON 
NSBSMYR 115 CASSADAG 
NSBSMYR 11s EDGEWATR 

NSBSMYR 115 NSBARP 
NSBSMYR 115 NSBFELD 
SN RANT 115 TURNER 
PASADSLA 115 UIST.WM 

~ ~ O ~ ~ ~ ~ M I C H G A N  115 KUM 
MICHIGAN 115 GFMT 
PERSHING 11s GRWT 

115 KNM 
JASPER 115 WHTCHPL 

115 BENNEI-T 

NSBSMYR 115 TAnOR 

FLORALTP 59 INVERNTP 
ALACHTP 69 HKWSPG 
PASADENA 230 PASADENA 
SUWANNEE no SUWANNEE 
SUWANNEE 230 SUWANNEE 
E CLRWTR 230 E CLRWTR 

LARGO 230 LAROOA 
SHELD 230 SHELDNW 

IND RIV 230 IND RIV 

mi60.a SN R * ~ T  SnVAN 
20016028 SYLVAN N LONOWD 
200160W IND R N  no SIANTON 

200160~30 ELEVENW 230 ELEVEKE 
200160.30 JUNEAU-E 138 JUNEAU-E 
200160-30 JASPER 115 JASPER 
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kV 2 - 
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r Table VI1 

C- Bus1 k V 1  
20016031SNpLANT 230 
20016031 SYLVAN 230 
20016031 INDRIV 230 
20016031 SILVRSP 230 
20016031 SILVRSP 230 
20018031 RIOPINR 230 
20016031 JUNEAUW 138 
20016031 N-R 115 
20016031 NS0SMYR 115 
20016031 NSBSMYR 115 
20016031 NSBSMYR 115 
20016031 NSBSMYR 115 
20016031 SNPUNT 116 
200160.31 PkSADEN4 115 
20016031 MICHIGAN 115 
20016031 MlCHlOAN 115 
20016031 PERSHIM 115 
20016031 AMERICA 115 
20016031 JASPER 115 
20016031 ADLEA 115 
20016031 FLORALTP 69 
20016031 N A C H T P  Bo 
20016031 PASADEN4 230 
20016031 SUWANNEE 230 
20016031 SUWANNEE 230 
20016031 ECLRWTR 230 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 80% LMd Bu. CU. i 

Bus2 kV2 
SYLVAN 230 
NLONQWD 230 
ST*MON 230 
SILVSFU 230 
SILVSFU 230 
CURRY FD 230 
GANNON 138 
CASSADAG 115 
EDGEWATR 115 
TAVLOR 115 
NSBARP 115 
N S B F B D  115 
T U N E R  115 
IOST-WM 115 
KAlM 115 
G W T  115 
G W T  115 
K4LEY 115 
WUhTCHR 115 
BENNETT 115 
INVERNTP 69 
HIGHSPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 

41 h w s  above 

2 0 0 1 6 0 3 2 S N P L A h l  
20016032SYLVAN 
20016032 
20016032SLVRSP 
200I6032 
20016032 

2 0 0 ~ 6 0 ~ ~  
20016032 
20016032 

20016032 
20016032 
20016032 
mol 6032 
2001 6032 
20OldOY 
Z-JO16032 
X ~ O ? ~ O ~ * U L U  
mol 6032 
m 0 1 6 0 3 2 i A C h T P  
20016032 

230 . . . -.. 
230 hLONQWD 230 

INDRIV 230 S T W O N  '230 
230 SILVSFU 230 

SLVRSP 230 SILVSPN no 
RIOPINR 230 CURRVFD 230 

200160.32JUhUL-W 138 GAhNON 130 

NSBSMYR 115 EDGEWATR 115 
NSBSMVR 115 TAYLOR 115 

20016032NSBSMVR ?I5 NSBARP 115 
20016032NSBSMVR 115 N S B F B D  115 

S N R A N T  115 TURNER 115 
PASADEM I15 40Sl.oLM 115 
MICHIGAN 115 KAlM 115 
MlChlOAN 115 G R I M  115 
PERSHIM 115 G R I M  115 
AMERICA ?I5 MLM 1 I5 
JASPER 115 WGHTCnR 115 

NSBSMVR 115 CASSAOAG 115 

115 BENNETT 115 
FLORNTP 69 ~NVERMP w 

60 r(lGdSF5 W 
PASADENA 230 PASADENA 115 

JVNEAUE 

SYLVAN 230 

200160-%lSUNAhhEE 230 SLWANNEE 115 
200160Y'SUWAhhEE 230 SLWAhNEE 115 I 2 9 0 1 5 0 3 2 h O R l V  230 h O B V  115 
ZOOISO.V'EC~RWTR no ECLRWTR 1-5  

[&-3Z[-ffiO 2001.60-32 SHELO ![ [-ffiOA SHELDNW i- 69 

2001-60-32 CLMT EST CLMT EST 
MO160-32 WINDERME 230 WINDERME 69 
20016C-32 RIVER-S RIVER-S 
200160-32 ELEVEN W 230 ELNEKE 
200160-32 JUNEAU-E 138 JUNEAUE 
20016032 JASPER 115 JASPER 69 
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1 
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11 
2 
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I Table VI1 

C g .  
m 1 6 0 3 3 S N P U N T  
2W16033SYLVAN 
m16C-33 
20016033 
2W16033SlLVRSP 
20016033RK)PYYR 

20016033 

2wl.6033 

20016033 
20016033AMEREA 
Z W 1 6 0 U J A S P E R  
20016033*ULEA 

Comparison of Line 8 Transformer flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 60% LO8d B W  Cam i 

B u ~  1 kV 1 m.2 kV; 
234 SYLVAN 230 
230 NLONGWD 230 

INDRIV 230 STANTON 230 
SILVRSP 230 SlLVSFN 230 

230 SlLVSFN 230 
224 CURRYFD 230 

2W160UJUNEAUW 1- MNNON 138 
20014033NSBSMYR 115 CASSADAQ 115 

NSBSMYR 115 EWEWATR 115 
2M116033NSBSMMI 115 TAYLOR 115 
20016033NSESHM( 115 NSBARP 115 
20016031USB-YAYR 116 NSFELO 115 
20(116033SNFIANT 115 TLRNER 115 

PASADENA 115 UJST.DUM 115 
ZW16033MlCHKlAN 115 KALFT 115 
20016033MICHWN 115 G R w 7  115 

PERSHIM 115 GRANT 115 
115 KALEY 115 
115 WQHTCHR 115 
115 BENNETT 115 

2001€&33FLORUTP Bo WERNTP 69 

I All Flows above ' 

20016033AUCHTP 

20016033 
zW16033LARGO 

69 HKIHSPG 69 
200160UPASADENA 224 PASADENA 115 
m16033SWANNEE 224 SWANNEE 115 
~ 1 6 0 3 3 S W A N N E E  230 SWANNEE 115 
aM16OUECLRWTR Pg ECLRWTR 115 

INDRN 224 AIDRIV 115 
PO Uff iOA W 

.. ~ 

2W16034SlLVRSP 
2w160.34 
20016034 
20016034 

20016034 
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Table VI1 

230 STANTON 230 
Po SLVSFU 230 

200180.35 ROPlNR 230 CURRYFD 230 
20016035JUNEAU-W 136 QANNOU 138 
20016035NSB-SMYR 115 CASSADAG 115 
20018D35NSB-SMYR 115 EDGEWATR 115 
20018035NSBSMYR 115 TAYLOR 115 
2W18D35NSB-SMYR 115 N S A R P  115 
20016035NSB-SMYR 115 NSB-FELD 115 

ZWlbC-35 PASADENA 115 40ST-WM 115 
20016035MIWBAN 115 KALM 115 
2W16035MlCHKiAN 115 GRANT 115 
2 0 0 1 6 0 3 5 P E R S M M  115 GRANT 115 
20016035 AMERICA 115 KALM 115 
2W16035JASPER 115 WHTCHPL 115 
2001603SAULEA 115 BENNETT 115 
20016035 FLORALTP 69 INVERNlP 69 
ZW16035ALACHTP 69 HIGHSPG 69 
20016035 PASADENA 230 PASADENA 115 
20016035 SUWANNEE 230 SUWANNEE 115 
20018D35SUWANNEE 230 W A N N E E  115 
20016035ECLRWTR 230 ECLRWTR 115 
20016035 I N D R N  230 NDRIV 115 
20016035UWO 230 L A W O A  69 
20018D35SHELD 230 WELC-NW 69 
2W18035CLMTEST 230 CLMTEST 69 
20016035 WINDERME 230 WINDERME 69 
2W160-35 RIVER-S 230 RIVER-S 69 
20016035 ELEVENW 230 ELEVEKE 69 

26116035JASPER 115 JASPER 69 
2W18036SNPUNT 230 S n V A N  230 
20016036SYLVAN 230 N L O K j W D  230 
20016038 INDRIV 230 STANTON 230 
20016036 SILVRSP 230 SILVSFW 230 
20016036SlLVRSP 230 SILVSFW 230 
20016036 ROPINR 230 CURRYFD 230 
20016036 JUNEAU-W 138 W N O N  136 
20016036NSE-SMYR 115 CASSADAG 115 
20016036 NSBSMYR 115 EDGEWATR 115 
20016036NSBSMYR 115 TAYLOR 115 
MO16036NSBSMYR 115 NSE-AFP 115 
20016036 NSBSMYR 115 NSBFELD 115 
2 0 0 1 6 0 3 6 S N M  115 TURNER 115 
200160.36 PASADENA 115 40ST-WM 115 
2001-6038 MICHIGAN 115 KALEY 115 
2001-6036 MICHBAN 115 GRANT 115 
2001-6036 PERSHING 115 GRANT 115 
2001-6036 AMERICA 115 KMM 115 
20016036 JASPER 115 WOHTCHPL 115 
20016036lvMEA 115 B E N N m  115 
20016038 FLORALTP 69 INVERNTP 69 
20016036 MACHTP 69 HIGHSPG 69 
20016036PASADENA 230 PASADENA 115 
20016036 SUWANNEE 230 SUWANNEE 115 
200160.36 SUWANNEE 230 SUWANNEE 115 
2001~6036 ECLRWTR 230 ECLRWTR 115 

m1awswwT 11s TURNER 115 

~O~~MSJUNEAU.E 13a JIJNEAUE 69 

SHELBNW 69 

Comparison of Line &Transformer flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 60% LMd 8.U Ur i c All flows above 
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Table Vlll 

2001401 
2 0 0 1 4 1  
2 0 0 1 4 1  
2 0 0 1 4 1  
2 0 0 1 4 1  
Mol401 
2 0 0 1 4 1  
20014-1 
2 0 0 1 4 1  
2001401 
2 0 0 1 4 1  
2w1401 

Comparison of Line &Transformer Flows 
Following N-I Disturbances 

for Various NSB 500 MW Generation Aiternatives 
I 40% LMd B r U  aU i 

JUNEAUW 130 QANNON 138 
NSBSMYR 115 CASSADAG 115 
NSBSMYR 115 EWEWATR 115 
NSBSMVR 115 TAROR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
SNPLANT 115 TURNER 115 
PASADENA 115 4OST.DUM 115 
MlCHlGAN 115 KUEY 115 
MICHlGbN 115 G W N T  115 
PERSHIN3 115 G W N T  115 
WERICA 115 KMEY 115 

All Flow above 1 

2001401 
2 0 0 1 4 1  
2001401 
2 0 0 1 4 1  
2 0 0 1 4 0 l I N D R I V  
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2001401 
2 0 0 1 4 1  
2 0 0 1 4 1  
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20014&1 
2001401 
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M o l - 0 2  
2001-4C-2 
2001-4C-2 
2 W 1 4 2  
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Table Vlll 
Comparison of Line &Transformer Rows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 40% Load B u n  ass 1 

Monbred Branches 

SYLVAN 
kV2 CM 

230 1 
230 1 
230 1 
230 1 
230 2 
230 1 
138 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
69 1 
6 9 1  
115 1 
115 1 
115 2 
115 1 
115 1 
69 1 

6 9 1  
69 1 
69 1 
69 1 
69 1 
69 1 
230 1 
230 1 
230 1 
no 1 
no 2 
no 1 
138 1 
115 1 
115 1 
I15 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 1 
115 I 
115 1 
115 1 
69 1 

2001404 AUCHTP 59 HIGHSPG 69 1 
200140-4 PASADEN4 230 PASADENA 115 1 
200140-4 SUWANNEE 230 SUWANNEE 115 1 
200140-4 SUWANNEE 230 SUWANNEE 115 2 
2001-40-4 ECLAWTR 230 ECLRWTR 115 1 

115 1 
6 9 1  
69 1 

~ _. 69 1 
200140-4 WINDERME 230 WINDERME 69 1 
200140-4 RIVER-S 230 R1VER.S 69 1 
2001-40-4 ELEVENW 230 ELEVEN-E 69 1 
2001.40-4 JUNEAWE 138 JUNEAU-E 69 1 
2001-40-4 JASPER 115 JASPER 69 1 

6 9 1  

STANTON 
SlLV SPN 
SlLV SPN 

2001403 RDPINR 230 CURRYFD 
2001403 JUNEAUW 1311 QANMN 
2001403 NSESMYR 115 CASSAOAG 
2001403 NSBSMYR 115 EDGEWATR 
2001403 NSBSMYR 115 TAYLOR 
2W140-3 NSBSMYR 115 NSEARP 
200140-3 NSBSMYR 115 NSEFELD 

SNPUNT 115 TURNER 
PASADENA 115 U)ST-DUM 
MICHKUN 115 KNEY 

200140-3 INDRIV 230 INDRN 
2W140-3 URQO 230 U R I O A  
200140.3 SHELO 230 SHELDNW 
2001403 CLMTEST 230 CLMTEST 
2001403 WINDERME 230 WINDERME 
2001403 R1VER.S 230 RIVER-S 
2001403 ELEVENW 230 ELEVEKE 
200140-3 JUNEWE 138 JUNEAU-E 

NLOffiWD 
STANTON 

200140-4 R D  PlNR 230 CURRY FD 
2001404 JUNEAUW 138 GANNON 
200140-4 NSBSMYR 115 CASSADAG 
2001.40-4 NSESMYR 115 EDGEWATR 
200140-4 NSBSMYU 115 TAYLOR 
2001404 NSBSMYR 115 NSEARP 
2001404 NSBSMYR 115 NSEFELD 
2001404 SNRANT 115 NRNER 
MO140-4 PASADENA 115 40ST-DUM 
200140-4 MICHIGAN 115 KALEY 
200140-4 MICHIGAN 115 G M  
200140-4 PERSHlffi 115 GRANT 
200140-4 AMERICA 115 KALEY 
200140-4 JASPER 115 WGHTCHPL 
2W140-4 U L E A  115 B E N N m  
2001404 FLORALTP 69 INVERNTP 

SHELDNW 
CLMT EST 
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Table Vlll 
Comparison of Line B Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 40% Load B W  Cam i 

C p u  Bus1 kV1 Bus2 k V 2  
2 0 0 1 4 5  S N W  230 SYLVAN 230 
2 0 0 1 4 5  SYLVAN 230 NLONQWD 230 
2 0 0 1 4 5  INDRIV 230 STINTON 230 
2 0 0 1 4 5  SILVRSP 230 SILVSPN 230 
2 0 0 1 4 5  SHVRSP 230 SILVSPN 230 
2 0 0 1 4 5  ROPINR 230 CURRYFD 230 
2001.40.5 JUNEAU-W 134 GANNON 138 
2 0 0 1 4 5  NSBSMYR 115 ChSSADAQ 115 
2 0 0 1 4 5  NSBSMYR 115 EWEWATR 115 
2 0 0 1 4 5  NSBSMYR 115 TAYLOR 115 
2 0 0 1 4 5  NSBSMYR 115 NSB-ARP 115 
2 0 0 1 4 5  NSBSMYR 115 NSB-FELD 115 
2 0 0 1 4 5  S N W T  115 TURNER 115 
2 0 0 1 4 5  PASADENA 115 WST-WM 115 
2 0 0 1 4 5  MICHIGAN 115 KALM 115 
2 0 0 1 4 5  M l W W  115 GRANT 115 
2 0 0 1 4 5  PERSHIM 115 GRANT 115 
2 0 0 1 4 5  AMERICA 115 UNEY 115 
2 0 0 1 4 5  M P E R  115 WQMCHPL 115 
2 0 0 1 4 5  =EA 115 BENNETT 115 
2 0 0 1 4 5  FLOPALTP 69 INVERNTP 69 
2 0 0 1 4 5  ALACHTP 69 HIQHSPG 69 
2 0 0 1 4 5  PASADENA 230 PASADENA 115 
2 0 0 1 4 5  SUWANNEE 230 SWANNEE 115 
2 0 0 1 4 5  SUWANNEE 230 SUWANNEE 115 
2 0 0 1 4 5  ECLRWTR 230 ECLRWTR 115 
2 0 0 1 4 5  INDRIV 230 INDRN 115 
2 0 0 1 4 5  U W O  230 U W O A  69 
2 0 0 1 4 5  SHELO 230 WELDNW Bo 
2 0 0 1 4 5  CLMTEST 230 CLMTEST 69 
2 0 0 1 4 5  WINDERME 230 WINDERME 69 
2 0 0 1 4 5  RIVERS 230 RIVER-S 69 

2 0 0 1 4 5  JUNEAUE 134 JUNEAUE 69 
2 0 0 1 4 5  JASPER 115 JASPER 69 
2001-40.6 SNPLANT 230 SYLVAN 230 
20014M SVLVAN 230 NLONGWD 230 
2001dO-6 INDRIV 230 STANTON 230 
20014M SHVRSP 230 SILVSPN 230 
2001406 SILVRSP 230 SILVSPN 230 
20014C-6 RWPINR 230 CURRYFD 230 
2 0 0 1 4 6  JUNEAU-W 138 W N O N  138 
200146 NSBSMYR 115 CASSADAG 115 
2 0 0 1 4 6  NSBSMYR 115 EWEWATR 115 
2 0 0 1 4 6  NSB-SMYR 115 TAYLOR 115 
2 0 0 1 4 6  NSBSMYR 115 NSB-ARP 115 
2 0 0 1 4 6  NSBSMYR 115 NSBFELD 115 
2 0 0 1 4 6  S N W T  115 TUANER 115 
2 0 0 1 4 6  PASADENA 115 4OST-WM 115 
2 0 0 1 4 6  MICHGAN 115 KALEY 115 
2 0 0 1 4 6  MlCHlGAN 115 GRANT 115 
2 0 0 1 4 6  PERSHIM 115 GRANT 115 
2 0 0 1 4 6  AMERICA 115 KALEY 115 
2001406 JASPER 115 WQMCHR 115 
2001dO-6 U A l E A  115 BENNETT 115 
2001406 FLOPALTP 68 INVERNTP 69 
2 0 0 1 4 6  ALACHTP 69 HIGHSPG 69 

~ ~ 1 4 s  ELEVENW 230 ELEVEKE 69 

2001.406 PASADENA no PASADENA 115 

All Flows above 1 
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Table Vlll 

Cp. 
2 w 1 4 ?  

2wIdC-? 
2001dC-7 
2 0 0 1 4 ?  
2 w 1 4 ?  
2 0 0 1 4 1  
XQ14C-1 
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Table Vlll 

C u .  Bus1 kV1 Bus2 kV 
2w140.9 SNPUNT WO SYLVAN 230 

mO149 INDRIV WO STANTON WO 
2 0 0 1 4 9  SILVRSP 230 SILVSFU 230 
2 w 1 4 9  SILVRSP 230 SlLVSW WO 
2 0 0 1 4 9  RIOPINR 230 CURRYFD 230 

2 0 0 1 4 9  NSBSMYR 115 CASSADAG 115 
2 0 0 1 4 9  NSBSMYR 115 EWEWATR 115 
20014C-9 NSBSMYR 115 TAYLOR 115 
2 0 0 1 4 9  NSBSMYR 115 NSBARP 115 
m 1 4 9  NSB-SMYR 115 NSBFaD 115 
2 0 0 1 4 9  =PUNT 115 TURNER 115 
2 w 1 4 9  PASADENA I15 40ST.DUM 115 
2001409 MICHIGAN 115 KNEY 115 
2 0 0 1 4 9  M I C H W  115 GRANT 115 
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2 w 1 4 1 0  RIOPINR 230 CURRYFD WO 
2w1dO-10 JUNEAU-W 138 CWNMl 138 
200140.10 NSBSMYR 115 CASSADAG 115 
2001~40.10 NSBSMYR 115 EWEWATR 115 
2001.40.10 NSBSMYR 115 TAYLOR 115 
200140.10NSB.SMYR 115 NSBARP 115 
2 0 0 1 4 1 0  NSBSMYR 115 NSBFaD 115 
2001410SNPLANT 115 TURNER 115 
2001410  PASADENA 115 4cST.WM 115 
2 w 1 4 1 0  MlCHlQAN 115 MLEY 115 
2001410  MICHIGAN 115 GRANT 115 
2 0 0 1 4 1 0 P E R S H l M  115 GRANT 115 
2001410AMERICA 115 KNEY 115 
2 0 0 1 4 1 0  JASPER 115 WQHTCHR 115 
2 0 O l 4 1 O A z u E A  115 BENNETT 115 
2CQ1410FLORMTP 69 INVERNTP 89 
200140.10 NACHTP 69 HOHSPG 69 
2001410  PASADENA 230 PASADEM 115 
2001410  SUWANNEE 230 SUWANNEE 115 
2001-40.10 SUWANNEE 230 SUWANNEE 115 
2001410 ECLRWTA 230 ECLRWTR 115 
2001-40.10 IN0 RIV 230 IN0 RIV 115 

2001.40.70 SHELD 230 SHELDNW 69 
2001-40.10 CLMTEST 230 CLMTEST 69 
20014-10 WINDERME 
2 0 0 1 4 1 0  RIVER-S 
2001410  ELEVEN W 
200140.10 JUNEAU-E 
200140.10 JASPER 

~ O O ~ ~ O - ~ O L A R G O  no URGOA 69 

ELEVEKE 
JUNEAU-E 
JASPER 

* 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
2 
I 
1 
I 
I 
I 
1 
I 
I 
I 

I 
I 
I 
I 
! 
I 
I 
I , 

! 

- 
!! 
1 

1 

1 

1 

1 
1 
1' 
1 
i 
1 
1 
1 
1 
i 
1 
2 
2 
2 
2 
2 
2 
1 
2 
1, 
2 
2 
11 
11 
11 
2 
1 
I 

1' 
2 
2 
2 
11 
2 
1 
1 

I (  
1( 
1 
2 
11 
11 
1 1  
11 
2 
11 
2 
2 
2 
2 
2 
2 
I 1  
2 
16 
2 
2 
16 
16 
16 
2 

- 

- 



Table Vlll 
Comparison of Line &Transformer Flows 

Following N-1 Distuhances 
for Various NSB 500 MW Generation Alternatives 
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for Various NSB 500 MW Generation Alternatives 
[ 40% Load E w e  Cau i 

Table Vlll 
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Table Vlll 
Comparison of Line &Transformer Flows 

Following N-1 Distuhances 
for Various NSE 500 MW Generation Alternatives 

I an Load B u .  C a r  1 

xH11.4015 INDRN 230 STANTON 230 
xH1140-15SlLVRSP Po SILVSPN 230 
xH11.4015SBVRSP 230 SlLVSPN 230 
Mo1.4015 RIOPNR Po CURRYFD 230 
x H 1 1 4 1 5 J U N W W  130 W N O N  138 
xH11.4015NSB-SMYR 115 C*ssAD*o 115 
xH114015WSMYR 115 EWEWATR 115 
xH11&15 NSB-SMYR 115 TAROR 115 
xH11.4015NSB-SMYR 115 NS%*RP 115 
xH11.4015 W S M Y R  115 N S B F a D  115 
2001.4015sNPUNT 115 TURNER 115 
xH11.4015 PASADENA I15 MST-DUM 115 
2w1.4015 MlCHlGAN 115 KNM 115 
2001.4015 M I C H W  115 GRANT 115 
2001.4015 P E R S M M  115 DRAM 115 
2001.4015AMERlCA 115 KNEY I15 
2001.4015 J*SPER 115 WGHTCHR 115 
2001.4015AulEA 115 BENNETT 115 
2001.4015 FLORNTP 69 INVERNTP 69 

2001.4015PAsMENA 230 PASADENA 115 
xH1140-15NWANNEE 230 SUWAWEE 115 
xH11.4015SUWANNEE 230 S U W M E E  115 
xH11.4015 ECLRWTR 230 ECLRWTR 115 
2001.4015 INDRN 230 INDRIV 115 
2 W 1 4 0 1 5 U R G O  230 U R G O A  89 
2001.40-15 SHELD 230 SHELDNW 69 
Mo1.4015 CLMTEST 230 CLMTEST 69 
2001.4015 WINDERME 230 WNDERME 69 
20414015 RIVERS 230 R N E R 4  69 
xH11.4015ELEVENW 230 E L N E K E  69 
xH1140-15 JUNEAUE 138 JUNEAWE 69 
2001.4015JASPER 115 JASPER 69 
xH11.4016sNPUNT 230 SYLVAN Po 

2w1.4016 INDRN 230 STANTON 230 
xH11.4016SlLVRSP 230 SLVSPN 230 
xH11.4016SlLVRSP 230 SLVSPN 230 
2w1.4016 R O P H R  230 CURRYFD 230 
2001.4016JUNEAU-W 131) G4NNON 138 
20014016 NSB-SMYR 115 CASSADAG 115 
2001UL16 NSB-SMYR 115 EDGEWATR 115 
2001.4016 NSB-SMYR 115 TAYLOR 115 
2001.4016NSB-SMYR 115 W A R P  115 
2001.4016 N S S M Y R  115 W F E L D  115 
2001.40 l6SNPUNT 115 N R N E R  115 
20014016 PASADENA I15 4CST-WM 115 
2001UL16MlMKiAN 115 KNEY 115 
2001-OI6 MICHIGAN 115 G R A M  115 
2001.4016 PERSHIM 115 GRANT 115 
2001.4016AMERICA 115 KNM 115 
2OO!U?-16 JASPER 115 WGHTCHPC 115 
2001.4016lwEA 115 BENNm 115 
2001.4016 FLORNTP 69 IWERNTP 69 
2001-4016 ALACHTP 69 HKiHSPG 69 
20014016 PASADENA 230 PASADENA 115 
20014016 SUWANNEE 230 SUWANNEE 115 
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2 W 1 4 0 1 6  ECLRWTR 230 E C L W R  115 
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G W  115 1 
O W N 1  115 t 
K N M  115 1 
W G f l C H R  ?I5 1 
BENNEW 115 1 
INVERNTP 69 I 

PASADENA 115 I 
SUWANhEE 115 I 
SVWAhhEE 115 2 
ECLRWTR 115 1 
INDRIV 115 1 
U R O O A  W 1 
SdELDhW 59 1 
CLKTEST 60 1 
WlNDERME 69 1 

nOHSPG 69 1 

All n o w  above 1 

Monitored &finches 

20014-36SYLVAN 
20014-36 
2001-4036SitVRSP 
2 0 0 1 ~ 0 3 6  
20014&36 

20014C-36 

2001-1036sNpuNT 
2001-40-036 
2001-4036 

2001-4036 
2001-036 
20014036JASPER 
20014036luALEA 

2001-4036 
200142-36 

2001~4036 
2001-4036 
2001-4&36 
2001-40-36 
2001-036 
2001-40.36 
20-3-40-36 
20014036 
2001-4036 

230 NLMJGWD 230 1 
INDRIV 230 STANTON 230 1 

230 SLVSPN 230 1 
SILVRSP 230 SILVSPN 230 2 
RDPINR 230 CURRYFD 230 1 

2001-4036JUNEAUW 130 GANNON 138 1 
2001-40-36NSBSMYR 115 CASSADAQ 115 1 

NSBSMYR 115 EDGEWATR 115 1 
200140-36NSBSMYR 115 TAnOR 115 1 
2001-4036NSBSMYR 115 NSBARP 115 1 
2001-4036NSBSMVR 115 NSBFELD 115 1 

115 TURNER 115 1 
PASADENA 115 4OST-WM 115 1 
MICHOAN 115 KNM 115 1 

2001-40036MlCHlGAN 115 GRANT 115 1 
PERSHlNO 115 GRANT 115 1 
AMERICA 115 KNEY 115 1 

115 WGHTCHPL 115 1 
115 BENNEW 115 1 

2001-40-36FLOPNTP 69 INVERNTP 69 1 
ALACHTP 69 HIGHSPG 69 1 
PASADENA 230 PASADENA 115 1 

20014036SVWANNEE 230 SUWANNEE 115 1 
20014036SVWANNEE 230 SUWANNEE 115 2 
200140.36ECLRWTR 230 ECLRWTR 115 1 

INDRIV 230 INDRIV 115 1 
LAROO 230 I A R 3 0 A  69 1 
SHELD 230 SHELDNW 69 1 
CLMTEST 230 CLMTEST 69 1 
WINDERME 230 WINDERME 59 1 
R1VER.S 230 RIVER-S 69 1 
ELEVENW 230 ELEVEKE 59 1 
JUNEAUE 138 JUNEAU-E 59 1 
JASPER 115 JASPER 69 1 

M R l M R S  60 1 
M E L N E K E  69 I 
124 JJNE4J-E 69 1 

- 5 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
15 
16 
15 
2 
1 
1 
11 
2 
2 
2 
15 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
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Table 1 
Summary of Constrained Paths 

in Base Case & NSB Alternatives 



Table 2 
Summary of Constrained Paths 

in Base Case & NSB Alternatives 



Table 3 
Summary of Constrained Paths 

in Base Case & NSB Alternatives 



Table 4 
Summary of Constrained Paths 

in Base Case & NSB Alternatives 
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July 28,1998 

Mr. Larry Wall 
Managing Director 
Duke Energy Power Services, Inc. 
5400 Westheimer Court 
Houston, TX 77251 

Subject: Transmission System Analysis in Support of 
Duke Energy New Smyrna Beach Power Company 

Dear Larry: 

Enclosed are four copies of the subject report prepared in accordance with your 
instructions. We have obtained the year 2004 powerflow case from the FERC Bulletin 
Board. As expected, there was no representation of additional generation at Fort 
Myers Plant and at Sanford Plant, since the case was put together and posted by FERC 
on November 20, 1997 (see Appendix I). Obviously, the 1998 ten-year site plan was 
not yet finalized. However, FPL did show a Martin 5 combined cycle unit at 626 MW. 

This powerflow case, after rigorous testing, was modified as follows: 

1. Addition of the proposed 500 MW plant at New Smyma and the associated 
transmission reinforcement around the plant; 

2. Addition of the proposed 837 MW at Ft. Myers plant, and the associated 
transmission reinforcement; 

3. Addition of the proposed 914 MW at Sanford plant, and the associated 
transmission reinforcement; and 

4. Removal of the proposed 626 MW addition shown at Martin Plant. There was 
no associated transmission represented in the case. 

The new powerflow case, after the above modifications, was renamed 2004. Two 
other cases were also developed: one simulating a 3600 MW import from Georgia at 
peak load (2004-pi.) and another simulating 60% of peak summer load and a 2400 
import from Georgia (2004-60). 

3100 ZINFANDEL DRIVE, S U ~ E  600 . SACRAUENIO, CA 95670426 
P.O. Box 15516. SACRMENIO, CA 95852-1516 

(916) 852-1300. Fu (916) 852-1073. www.rmiinc.com 

:’, :. >”:.,.. ,,.:G:;,,< 



Mr. Larry Wall 
July 28,1998 
Page Two 

Therefore, the powerflow studies discussed in the enclosed report evaluated: 

> Pre- and post-project transmission system performance for the year 2004 when 
the Florida system experience peak loading conditions and imports 3600 MW 
of power from Georgia. 

'P Pre and post-project transmission system performance for the year 2004 when 
the Florida system is at peak load and imports 2400 MW from Georgia. 

'P P r e  and post-project transmission system performance for the year 2004 when 
the Florida system is loaded to 60% of summer peak load and imports 2400 
MW from Georgia. This load level is considered the average of the Florida 
system. 

Base on the preliminary studies discussed in the enclosed report, it appears that: 

1. The proposed 500 MW project at New Smyrna Beach can reliably deliver its 
output into the Florida Transmission System. 

2. The addition of 837 MW of generation at Ft. Myers and 914 MW and Sanford 
has no impact on the ability of the plant to deliver its output into the Florida 
Transmission System. 

3. A reduction in the forecasted load served by the two 115kV circuits between 
Volusia and Smyma substations eliminates most of the overloads noted in the 
peak 2001 cases for loss of the New Smyma-Edgewater line section. 

We look forward to discussing the enclosed report with you and Kelly OBrien on 
August 5,1998, in Houston. In the interim, I can be reached at 916/852-1300 should 
you have any questions on the enclosed. 

Sincerely, 

Michel P. Armand 

Enclosure 
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DUKE ENERGY NEW SMYRNA BEACH POWER COMPANY LTD., L.L.P. 
PROPOSED 500 MW FLORIDA GENERATING FACILITY 

RESULTS OF POWER FLOW STUDIES - 2004 

EXECUTIVE SUMMARY 

Duke Energy New Smyrna Beach Power Company Ltd., L.L.P. is proposing to build a 
500 MW merchant plant in Florida in a joint venture with the Utilities Commission, 
City of New Smyrna Beach, Florida. The facility will be sited adjacent to the City’s 
Smyrna Substation in Volusia County, Florida, and is scheduled to begin commercial 
operation by the summer of 2001. Duke Energy New Smyrna Beach Power Company 
Ltd., L.L.P retained Resource Management International, Inc. (RMI) to assist them in 
evaluating the interconnection of the proposed project with the Florida Transmission 
network. 

In providing this support, RMI performed additional preliminary power flow studies 
evaluating: 

k Summer 2004 transmission system performance at peak load, importing 3,600 
MW from the Southern Company, with and without the project. 

F Summer 2004 transmission system performance at peak load, importing 2,400 
MW from the Southern Company, with and without the project. 

> Summer 2004 transmission system performance at an average 60% of peak 
load, importing 2,400 MW from the Southern Company, with and without the 
project. 

We obtained the year 2004 powerflow case from the FERC Bulletin Board. As 
expected, there was no representation of additional generation at Fort Myers and at 
Sanford since the case was put together and posted by FERC on November 20, 1997 
(see Appendix I). Obviously, the 1998 ten-year site plan was not yet finalized. 
However, FPL did show a Martin 5 combined cycle unit at 626 MW. 

This powerflow case, after rigorous testing, was modified as follows: 

1. Add the New Smyrna 500 MW generator, associated bus, and transformer. 
Add the second Smyrna to Cassadaga 115kV transmission circuit. 

, 
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EXECUTIVE SUMMARY 

Add a new Cassadaga to Lake Helen 115 kV transmission circuit. 
Loop the Debary-Altomonte 230kV circuit into Sanford plant. 

2. Add six (6) new Combustion Turbines (837 MW summer rating) at Ft. Myers 
with associated buses and transformers. 
Add a second Ft. Myers to Calm 230kV transmission circuit. 
Add a third Ft. Myers to Orange River 230kV transmission circuit. 

3. Add six (6) new Combustion Turbines (914 MW summer rating) at Sanford 
with associated buses and transformers in a new 230kV switchyard. 
Add two new 230kV transmission lines between the new switchyard and 
Poinsett 230kV substation. 
Reroute the Sanford-Volusia #2 230kV transmission line from the old Sanford 
to the new Sanford switchyard. 

4. The Martin 5 combined cycle unit was removed since it is not scheduled until 
2006. 

The new powerflow case, after the above modifications, was renamed 2004. Two 
other cases were also developed: one simulating a 3600 MW import from Georgia 
at peak load (2004-pi) and another simulating 60% of peak summer load and a 2400 MW 
import from Georgia (2004-60). Each case was then modified to represent delivery 
of the proposed plant output alternatively to Florida Power and Light (FPL), Florida 
Power Corporation (FPC), Tampa Electric Company (TEC), Jacksonville Electric 
Authority (JEA), and Seminole Electric Cooperative (SEC). Each of these dispatch 
scenarios was modeled and tested with the three base cases as shown in Table 
ES-1. 

ES-2 



EXECUTIVE SUMMARY 

TABLE ES-1 
SUMMARY OF FOWERFLOW BASE CASES EVALUATED 

I 1 Georgia I Duke I 

3,600 I 500 I Seminole Electric Cooperative 

I I2004.e 500 I Seminole Electric Cooperative 

Therefore, the powerflow studies discussed in the enclosed report evaluated: 

P Pre- and post-project transmission system performance for the year 2004 when 
the Florida system experiences peak loading conditions and imports 3600 MW 
of power from Georgia. 

P Pre- and post-project transmission system performance for the year 2004 when 
the Florida system is at peak load and imports 2400 MW from Georgia. 

> Pre-and post-project transmission system performance for the year 2004 when 
the Florida system is loaded to 60% of summer peak load and imports 2400 

ES-3 



EXECUTIVE S U M M A R Y  

MW from Georgia. This load level is considered the average for the Florida 
system. 

Based on the preliminary studies discussed the enclosed report, it appears that: 

1. The proposed 500 MW project at New Smyma Beach can reliably deliver its 
output into the Florida Transmission System. 

2. The addition of 837 MW of generation at Ft. Myers and 914 MW at Sanford has 
no impact on the ability of the plant to deliver its output. 

3. A reduction in the forecasted load served by the two 115kV circuits between 
Volusia and Smyrna substations eliminated most of the overloads noted in the 
peak 2001 cases for loss of the New Smyma-Edgewater line section. 

4. At loading levels of sixty percent modeled for the year 2006, no overload is 
noticed for all the contingencies simulated and for all dispatch scenarios. Since 
sixty percent load level is a good representation of average loading on the 
Florida Transmission System, there is little doubt that the plant output can be 
dispatched in a dispersed fashion without much difficulty. 

ES-4 



POWERFLOW BASE 

Control Area 
FP&L 
FPC 
Ft. Pierce 
Gainsville 
Homestead 
Jacksonville 
Key West 
Kissimmee 
Lake Worth 
New Smyma Beach 

SECTION 1 CASE DEVELOPMENT 

Load 0 Generation WW 
19,633 16,576 
9,832 8,434 
129 81 
441 434 
59 32 
2,636 2,908 
129 63 
258 353 
85 56 
80 18 

As noted in the Executive Summary, the powerflow base cases used in these studies 
were based on the 2004 summer peak case filed with FERC by the Florida Reliability 
Coordinating Council (FRCC) in the spring of 1997. This powerflow case represented 
the system in peninsular Florida as consisting of nineteen control areas with a 
combined load of slightly over 39,500 Mw and with approximately 38,000 MW of 
generation (both utility and non-utility) as being on-line. Imports into Florida from 
Georgia were approximately 2,400 MW and FIorida system losses were approximately 
860 Mw. The nineteen control areas and the load and generation represented in each, 
are summarized in Table 1-1. 

Seminole 253 200 
Lakeland 557 1,010 
Stark I 15 0 

1-1 

Talahassee 
Tampa 
FMP 

547 543 
3,416 3,895 
143 43 

NUG I 0 250 
Reedy Creek 182 0 



RESULTS OF POWERFLOW STUDfES 

The new 2004 base case obtained from the FERC Bulletin Board was modified, after 
extensive testing, to reflect the following generation and transmission additions: 

1. Add the New Smyma 500 MW generator, associated bus, and transformer. 
Add the second Smyma to Cassadaga ll5kV transmission circuit. 
Add a new Cassadaga to Lake Helen 115kV transmission circuit. 
Loop the Debary-Altamonte 230kV circuit into Sanford plant. 

2. Add six (6)  new Combustion Turbines (837 NW summer rating) at Fort Myers 
with associated buses and transformers. 
Add a second Ft. Myers to Calusa 230kV transmission circuit. 
Add a third Ft. Myers to Orange River 230kV transmission circuit. 

3. Add six (6) new Combustion Turbines (914 MW summer rating) at Sanford 
with associated buses and transformers in a new UOkV switchyard. 
Add two new 230kV transmission lines between the new switchyard and 
Poinsett 23OkV substation. 
Reroute the Sanford-Volusia #2 23OkV transmission line from the old Sanford 
to the new Sanford switchyard. 

4. The Martin 5 combined cycle unit was removed since, according to the latest 
FPL Ten Year Site Plan, this unit is not scheduled until 2006. 

2004. CASES 
The modified base case obtained from FERC was then further modified to represent 
five new base cases: 

2004-a. 
2004b. 
2004-c. 
2004-d. 
2004-e. 

represents 500 MW delivered to FPL; 
represents 500 MW delivered to FPC; 
represents 500 MW delivered to TEC; 
represents 500 MW delivered to JEA; and 
represents 500 MW delivered to SEC. 

2004-60 CASES 
The peak case was modified to represent a sixty percent load level. The load in each 
control area in Florida was scaled down to approximately 60% of its peak value. The 
generation dispatched in each area was manually and individually adjusted to reflect 
the most economic dispatch. A number of gas turbines in South Florida were turned 
off because they did not make the priority order of economic dispatch in FPL's control 
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RESULTS OF POWERFLOW STUDIES 

area. With the proposed addition of new, more effiaent units in FPC's control area, 
most of their older combustion turbines did not make the economic dispatch. 
Similarly, Tampa's older steam units were not run to accommodate their proposed 
units at Polk County (148 MW in 2003 and 148 MW additional in 2004). The resultant 
case was named 2004-60. and further modified to represent five new base cases: 

2004-Wa. represents 500 MW delivered to FPL; 
2004-60b. represents 500 M W  delivered to FPC; 
2004-60c. represents 500 Mw delivered to TEC; 
2004-60d. represents 500 MW delivered to ]EA; and 
2004-We. represents 500 MW delivered to SEC. 

2004-PI. CASES 
The modified base case 2004. was used to simulate a 3600 MW import from Georgia 
with all of the increase going to South Florida. Generation was decresed at Turkey 
Point and Port Everglades and increased in Georgia. Similar dispatches were obtained 
to deliver the output alternatively to FPL, FPC, TEC, JEA and SEC. 

Those eighteen base cases were then used to simulate single contingency outages 
around the Florida Transmission System and resultant flows were observed on several 
monitored lines. 

1-3 



RESULTS OF 
SECTION 2 POWERFLOW STUDIES 

As discussed in Section 1, eighteen powerflow base cases (Summarized in Table 2-1) 
were developed in order to evaluate the effects of the proposed 500 MW plant on the 
performance of the Florida system. Each of the cases summarized in Table 2-1 were 
used as a starting point in evaluating system performance under normal conditions by 
comparing p r e  and post-project powerflows over key lines in the proximity of the 
plant and over certain lines monitored in past FCG transmission assessment studies. 

In addition, a number of single line or generator outages (N-1) were simulated on all 
of the base cases to assess performance under other than normal conditions. RMI also 
checked flows over twelve of the thirteen constrained transmission paths discussed in 
the FRCC 1997 Final Transmission System Constraint Maps. Table 2-2 is a list of the 
single outages simulated on each of the eighteen base cases. Table 2-3 is tabulation of 
the FRCC constrained paths and the transmission circuits affected. Constrained paths 
#15 and #16 are the Stanton-Rio Pinar 230-kV line. Because the studies performed 
represent summer season peak load conditions and, therefore, power transfers from 
Georgia to Florida, Constraint #13 (which deals with flows from Florida to Georgia) 
was not checked. Appendix V is a summary of total constrained path flows in graph 
form, representing the pre- and post-project performance for the eighteen bases cases. 

The contingencies listed in Table 2-2 represent a broad array of outages throughout 
the Florida system designed to test any negative impact this new plant may have. 
Those outages are similar to those selected for FRCC transmission assessment studies. 
Some were not expected to be impacted by the new plant. Others could potentially be 
influenced by whether the output was scheduled to the different receiving parties. In 
all cases, the most pessimistic conditions were modeled. 

The circuits monitored as shown in Table 2-4 represent transmission lines that showed 
a tendency to experience loading problems in an earlier 1989 FCG study of the ”1999 
Long-Range Bulk Transmission Study.” Those overloaded lines were localized 
phenomenons which seem to have since been corrected as we will see later in the 
discussion. 
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RESULTS OF POWERFLOW SITDIES 

TABLE 2-1 
SUMMARY OF POWERnOW BASE CASES EVALUATED 

Georgia Duke 
Year Case Imports Generation Output Delivered to: 

(Mw) (Mw) 

2004 I2004.PI I 3,600 I -0- I N/A 
1 2004.~1a I 3,600 I 500 I Florida Power & Light 
2004.PIb 3,600 500 Florida Power Corporation 
2004.PIc 3,600 500 Tampa Electric Company 
2004.PId 3,600 500 Jacksonville Electric Authority 
2004.PIe 3,600 500 Seminole Electric Cooperative 

2004 2004. 2,400 -0- N/A 
2004.a 2,400 500 Florida Power & Light 
2004.b 2,400 500 Florida Power Corporation 
2004.c 2,400 500 Tampa Electric Company 
2004.d 2,400 500 Jacksonville Electric Authority 
2004.e 2,400 500 Seminole Electric Cooperative 

2004 12004-60 I 2,400 I -0- I N/A 
1-a I 2,400 I 500 I Florida Power & Light 
I200P60b I 2,400 I 500 I Florida Power Corporation 
12oo4-6oc I 2,400 I 500 ITampaElectricCompany 

500 I Jacksonville Electric Authority 
500 I Seminole ~lectric Cooperative 

2-2 



RESULTS OF POWERFLOW STUDIES 

TABLEZ-2 
INDEX TO OUTAGE CONTINGENCIES 

4 NSB-SMYR 115 
5 NSB-SMYR 115 

13 DWAL 500 POINSETT 
14 SILVR SP 230 SILVSPN 

. . 

500 1 
1 

15 DUVAL HATCH 5w 1 
16 ARCHER 230 HAILE 230 1 
17 FTWHTN 230 SUWANNEE 230 1 
18 OHIO-N 230 ELEVEN W 230 1 
19 WOODSMER 230 PINEHILL 230 1 
20 SO WOOD 230 SO WOOD 115 1 
21 IND RIV 230 STANTON 230 1 
22 CURRY FD 230 STANTON 230 1 
_)" "n,,T.-#-.r. m n  nn\,o_ n. I Cnn 

- 
- 

L3 DKAKIVCIO JW L K I J I  K V  3uu 1 

24 KATHLEEN 500 CENT FLA 500 1 
25 SUWANNEE 230 STERLING 230 1 
26 KATH-DUM 500 KATHLEEN 230 1 
27 NLONGWD 230 WTR SPGS 230 1 
28 SKY LAKE 230 SO WOOD 230 1 
29 WINDERME 230 SO WOOD 230 1 
30 SO GIB 230 B BEND 230 1 
31 SANFORD4 24 390 MW Gen 1 
32 TP.4 22 693 MW Gen 1 
33 STLUCIEl 22 839 MW Gen 1 
34 MANATEE1 22 819 MW Gen 1 
35 CR RV G3 22 812 MW Gen 1 

- 
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RESULTS OF POWERFLOW STUDIES 

Constrained 
Path Name 
Lake Tarpon - 
Sheldon 
Central-South East 

Central-South 

Northwest-Central 
BrookridgeSouth 

Northeast-Central 

- 
Const. 

Number 
5 

Transmission Lines Involved 
Three Lake Tarpon-Sheldon: 230-kV limes. 

Poinsett-Martin & Poinsett-Midway: 500-kV Lines 
Malabar-Midway & Malabar-Emerson: 

Malabar-West: 138-kV Line 
Ruskin-Manatee: 230-kV Line 
Big Bend-Manatee: 230-kV Line 
Big Bend-Ruskin: 230-kV Line 
2 Silver Spring North-Silver Springs: 230-kv Line 
Brookridge-Lake Tarpon: 5OO-kV Line 
Brookridge-BrooksviUe West: 230-kV Line 
Brookridge-Hudson: 230-kV Line 
Duval-Poinsett & Rice-Poinsett: 500-kV Lines 

230-kV Lines 

6 

FloridaCeorgia 
Crystal River-South ' 

Cape Canaveral- 
Indian River 
Indian River-Cape 
Canaveral 
StantonCentral 
Florida 

7 

Same as 12 (flows reversed) 
Crystal River-Brookridge: 500-kV Line 
CR Plant-Brookridge: 230-kV Line 
CR Plant-Cryst RE: 230-kV Line 
Cape Canaveral-Indian River: 230-kV Line 

Indian River-Cape Canaveral: 230-kV Line 

Stanton-Rio Pinar: 230-kV Line 

8 
9 

10 

11 

12 

13 
14 

15 

16 

17 

Putnam-Volusia & Burnel-Volusia: 230-kV Lines 
Sylvan-North Longwood: UO-kV Line 

Hatch-Duval & Thalman-Duval: 500-kV Line 
Pine Grove-Sunannee & Kingsland-Yulee: 

South Bainbridge-Tallahassee (sub 20): 230-kV Line 
Callaway-Port St. Joe: 230-kV Line 
Pine Grove-Jasper, Tamer-Jasper: 115-kV Line 
Scholtz-Woodruff: 115-kV Line 
Twin Lake-Suwannee P l  115-kV Line 

230-kV Line 
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Case 

2004-P1-1 
2004-PI-1 
2004-PI-1 
2004-P1-1 
2004-PI-1 
2004-P1-1 
2004P1-1 
2004P1-1 
2004-P1-1 
2004P1-1 
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-PI-1 
2004-P1-1 
2004-PI-1 
2004-P1-1 
2 0 0 4 4 - 1  
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-P1-1 
2004-PI-1 
2004-PI-1 
2004-P1-1 
2004-P1-1 
2004-PI-1 
2004-P1-1 

TABLE 2-4 
MONITORED BRANCHES 

Bus 1 kV 1 

SN PLANT 230 
SYLVAN 
IND R N  
SILVR SP 
SILVR SP 
RIO PINR 
JUNEAU-W 
NSB-SMYR 
NSB-SMYR 
NSB-SMYR 
NSB-SMYR 
NSB-SMYR 
SN PLANT 
PASADENA 
MICHIGAN 
MICHIGAN 
PERSHING 
AMERICAN 
JASPER 
AZALEA 
FLORALTP 
ALACH TP 
PASADENA 
SUWANNEE 
SUWANNEE 
E CLRWTR 
IND RIV 
LARGO 
SHELD 
CLMT EST 
WINDERME 

ELEVEN W 
RIVER-S 

IUNEAU-E 

230 
230 
230 
230 
230 
138 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
69 
69 

230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
138 

JASPER 115 

Bus 2 kV2 

SYLVAN 230 
N LONGWD 
STANTON 
SILV SPN 
SILV SPN 
CURRY FD 
GANNON 
CASSADAG 
EDGEWATR 
TAYLOR 
NSB-ARP 
NSB-FELD 
TURNER 
4OST-DUM 
KALEY 
GRANT 
GRANT 
KALEY 
WGHTCHPL 
BENNETT 
INVERNTP 
HIGH SPG 
PASADENA 
SUWANNEE 
SUWANNEE 
E CLRWTR 
IND RIV 
LARGO A 

CLMT EST 
WINDERME 

ELEVEN-E 

SHELD-NW 

RIVER-S 

KJNEAU-E 

230 
230 
230 
230 
230 
138 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
69 
69 

115 
115 
115 
115 
115 
69 
69 
69 
69 
69 
69 
69 

JASPER 69 

- 
dct 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
Area 

1 
1 

11 
2 
2 
2 

16 
2 
1 
1 

10 
10 
1 
2 

11 
11 
11 
11 
2 

11 
2 
2 
2 
2 
2 
2 

11 
2 

16 
2 
2 

16 
16 
16 
2 

- 

- 
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RESULTS OF POWERnOW STUDIES 

2000 - PI CASES 
The result of these cases, representing summer peak loading in Florida and peak 
import of 3600 MW from Georgia, are summarized in Appendix 11, which presents 
information about the lines monitored, the specific outage, and the five dispatch 
scenarios: the plant output respectively delivered to FPL, FPC, TEC, JEA, and SEC. 

The analysis reveals that for the simulated outage of the Smyma to Edgewater section 
of the Smyma to Volusia No. 2 115-kV circuit, the Smyma to Taylor Section of the 
Smyma to Volusia No. 1 115-kV circuit is loaded to 100% when selling to JEA. The 
configuration between Volusia Substation and Smyma Substation is described in 
Figure 2-1, which presents the various line sections, their impedance values, and their 
MVA ratings. The loading of the substations supplied by each drcuit is shown in 
Table 2-5 for the year 2001 and in Table 2-6 for the year 2004. 

Such change in load forcast is not uncommon. Revised economic forecast for a region 
might dramatically increase or decrease the forecasted load. Table 2-5 shows that for 
the year 2001, the total load served by the 115kV system between Volusia and New 
Smyma substation is approximately 240 MW. The projected load in 2004 is 
approximately 210 MW, for the year 2004. Most of the reduction is accounted for by 
reduced loading at Willow, Port Orange and Taylor on the Volusia to Smyma 115kV 
circuit no. 1, while loading at Spruce and Edgewater shows a moderate increase. 

The distribution of flows over the various lines emanating from Smyma Substation for 
the various dispatch scenarios are shown in Appendix 11-A. 

2001. CASES 
The result of these cases representing summer peak loading in Florida and an import 
of 2,400 MW from Georgia are summarized in Appendix Ill, which presents 
information about the lines monitored, the specific outage, and the five dispatch 
scenarios: the plant output respectively delivered to FPL, FPC, TEC, JEA, and SEC. 

For the simulated outage of the Smyma to Edgewater section of the Smyma to Volusia 
No. 2 115-kV drcuit, the Smyma to Taylor section of the Smyma to Volusia No. 1, 
115-kV drcuit is loaded above 100% of its rating when the plant output is delivered to 
JEA or Seminole. No other overload was noted for the other outages under all  
dispatch scenarios. 

Appendix Ill-A shows the distribution of flows over the various lines emanating from 
Smyma Substation for the various dispatch scenarios. 
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RESULTS OF POWERFLOW STUDIES 

2001-60 CASES 
The result of these cases representing 60% of summer peak loading condition in 
Florida, and an import of 2,400 MW from Georgia are summarized in Appendix IV, 
which present information about the lines monitored, the specific outage and the five 
dispatch scenarios: the plant ouput respectively delivered to FPL, FPC, TEC, JEA, and 
SEC. 

Review of the distribution of line flows around the plant, Appendix IV-A, reveals a 
more even distribution of plant output between the lines going to FPL and FPC. The 
Smyma to Volusia circuits carry approximately 43% of plant output, while the Smyma 
to Cassadaga circuits carry about 57% of plant output. The decreased loading of the 
Smyrna to Volusia circuit No. 1 makes it less prone to overload under simulated 
outages. The difference resides in the dispatch of generation around the proposed 
plant. 

At peak load, cases 2001. and 2001-PI, all the generators in Central East Florida were 
on line at Sanford, Cape Canaveral, Debary, Turner, Indian River, and Stanton. Most 
units were at their peak rating. The result was a tendency of the proposed plant 
output to flow toward Volusia and the FPL 230-kV system. At 60% load level, with 
less generation on line in the Central East Area, more of the plant output is going over 
the Smyrna to Cassadaga circuits and less over the Smyma to Volusia circuits. 

The analysis reveals that for all the scenarios and all contingencies, no monitored line 
reached its maximum rating. Since 60% load level is representative of average loading 
of the Florida system, it appears the proposed plant can be dispatched most of the 
time. 
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RESULTS OF POWERFLOW STUDIES 

TABLE 2-5 
SUBSTATION LOADS BY CIRCUIT (2001 CASE) 

Substation P Load Q Load 

Circuit No. 1 
willow 46.70 16.40 
Port Orange 83.00 29.30 

Total 168.20 56.60 
Taylor 38.50 10.90 

Circuit No. 2 
Edgewater 45.50 15.70 

Total 69.60 23.80 
Spruce 24.10 8.10 

TABLE 2-6 
SUKTATION LOADS BY CIRCUIT (2004 CASE) 

Substation P Load Q Load 

Cicuit No. 1 
willow 35.60 12.60 

Taylor 30.30 8.60 
Total 129.30 43.60 

Port Orange 63.40 22.40 

Circuit No. 2 
Edgewater 50.50 14.30 
spruce 28.10 7.20 

Total 78.60 21.50 
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1997 FORM 715 REGIONAL POWER FLOW CASES Page 1 of 6 

1997 Form 715 Regional Power Flow Cases And Transmission Planning Reports 

Form 715 tmosmisrioo planning repom (Porn pnm 1,4,5 and 6) lor each respondent are stared In separate subdlreztorles In a siwle 
m m p d  sfif-expanding "mxe" flles by NERC REnlmTo maintain the ddireetory structure, use 4" sriteb after the file name when 
running the executable file to restore the comprssed i n f o ~ t l o n  (e& ECAR98R.m -d). The follorlng b D list offlles asallable for downloaded. 

ASCC . Anchorage & Chugoch 

1998 Power Flow Cases 
1998 Transmission Plannine Rep0 rts (use -d when exploding) 

ECAR - East Central Area Reliability Coordination Agreement 

ECAR Members' 1998 Transmission Plannine Report (use -d when explodin?) 
2002 Summer Peak Case CInput.Output & Data Dictionad 
2002/2003 Winter Peak hput.Outp ut & Data Dictionarv) 
2007 Summer Peak (1nDut.Outuut & Data Dictionan) 
1997/1998 Winter Peak ECAR Assessment Study Case CInput.Output & Data Dictionary) 
1998 Sprine Peak Ca se (InDut.Output & Data Dictionarv) 
1998 Summer Peak (Input.Outp ut & Data Dictionarv) 
1998 Summer Peak ECAR Assessment Studv Case (Inputoutput & Data Dictionary] 
1998 Fall Peak (Inputoutput & Data Dictionan) 
1998/1999 Winter Peak (Input.Output & Data Dictionary) 
1998 Lieht Load C ase (1nDut.Output & Data Dictionary) 
1999 Summer Peak (Input.Output & Data Dictionary) 
1999 Summer Pe ak ECAR Assessment Study Case (InputOutpu t & Data Diction?) 
1999/2000 Winter Peak (Input.Output & Data Dictionarv) 
1998 Wolverine Power SUDD~V Coop. Inc. (1nput.Output & Data Dictionav) 

ERCOT - Electric Reliability Council of Texas 

ERCOT Members' 1998 Transmission Plannine Reports (use -d when exploding) 
ERCOT 1998 Bus Identification (Data Dictionary) 
1999Summer Peak Cas .eCInDut&O . UtDUt) 
2000s ummer Peak Ca se CInDut & OQ.#) 
2001 Summer Peak Ca se (Inout &  out^ ut) 
2002 Summer Peak Case CInDut & Output) 
003 Summer Peak Case CInput & OutpuQ 

2008Su m e r  Peak Case (Input & Output) 

2001 Winter Peak Case (Input & Outp ut) 

. 
2001 Minimum Case InDut & ou tout) 

7/24/98 3:09:27 PM 



1997 FORM 7 15 REGIONAL POWER FLOW CASES 

FRCC - Florida Reliability Coordinating Council 

FRCC's Members 1998 Transmission Planning ReDort fuse -d when exploding) 
2000 Summer Peak Case fInp Ut  & Output) 
2000 Winter Peak Case f Input & Outpu t) 
001 Summer Peak Case f l n m  & OutpuQ 

2W1 Winter Peak Case f In put & Output) 
2002 Summer Peak Case flnput & Output) 
2002 Winter Peak Case (Input & OutpuQ 

S m e r  Peak Case fl nDut & Out~u t l  

2004Summer Peak Cas e fInput & Output) 
2005Su mmer Peak Case fl n m t  & Outou t) 
2006Su m e r  Peak Case fl nmt  & Ournu tl 
2007Summe r Peak Case (Input & Output) 
1997 Summer Peak Case (Input) 
1997 Winter Peak C ase (Input & OutpuQ 

. 

. . 003 Winter Peak Case ( Input) 

. er Peak Case (Input & OutOuU 
0- In 

1999 Summer Peak Case fI nDut &  out^ ut) 
1999Wi nter Peak Case fInu ut & Outout) 

MAAC - Mid-Atlantic Area Council 

. .  1998 MAAC Data DIG 'nonarv (E xcel) 
-Summerut & oldQj#) 
2002/2003 Winter Peak ( Input & oUtDl#) 
2007 Summer Peak (Input & Outout) 

* 1998 Fall Peak (Input & Output) 

1998 Light Load (InDut & Outout) 
1998Spn 'ne Peak h p u t  & Outout) 
1999 S u m e r  Peak fInput & Oum 
1999/2OOO Winter Peak (Input & OutDut) 

MAIN - Mid-America Interconnected Network 

1998Summer Peak (Input & 0- 

In- -!J 199811 

MAIN Members' 1998 Transmission Planning ReDorts (use -d when exuloding) 
2002 Summer Peak C ase f0um ut & Data Dictionary) 

2007s ummer Peak C ase (0 utput & Data Dictionarv) 
1997Su mmer Peak Case Scenario I (Output & Data Dictionarv) 
1997 Summer Peak Cas e Scenario 2 (Output & Data Dictionarv) 

997 Winter Peak Case Sce nano ' 1 (Ournut & Data D m  
1997 Summer Peak Cas 

1997 Winter Peak Case Sce nario 2 (Outout & Data D ictionay) 

. 002 Winter Peak Case fOutDut & Data D i c t i m  

'e Scenario 3 (Output & Data Dictio 
. .  . 

Page 2 of 6 
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1998 Spring Peak Case (Outpu t & Data Dictionary) 
1998 Fall Peak Case (Output & Data D ictionarv) 
1998 Light Load Case (Output & Data Dictionarvl 
1998 Summer Peak C ase (Output & Data Dictionarv) 
1998 Winter Peak Ca se (Output & Data Dictionary) 
1999 Summer Peak (Outp ut & Data Dictionarv) 
1999 Winter Peak (Output & Data Dictionq) 
2002 Summer Peak Case (Input) 
2002 Winter Peak Ca se ~ I n u u ~  
2007 S ummer Peak Case linpu Q 
1997 Summer Peak Case Scenario 1 flnpud 
1997 Summer Peak Case Scenario 2 (Input) 
1997 Summer Peak Cas e Scenano 3 fl nuut) 
1997 Winter Peak Case S cenario 1 (Input) 
1997 Winter Peak Case Sce nario 2 (Input) 
1998Sp ring Peak Case (Input) 
1998 Fall Peak Case (Inu Ut) 
1998 Light Load Case ( InUUO 

1998 Winter Peak Case I Inuutl - 
1998Summe r Peak C ase (Input) 

1999Summer Peak (Input) 
1999 Winter Peak (InpuU 

MAPP - Mid-Continent Area Power Pool 

MAPP Members' 1998 Transmission Planning Reports (use -d when exploding) 
2002 Summer Off-peak (Input & Output) 
2002 Summer Peak (Input & Output) 
2002 Winter Peak (Input &&@.#) 
2007Summe r Peak (Input & Output) 
2007 Winter Peak (Inuut & OutDutl 
1998 Summer Off-peak (Input & Output) 
1998Summe r Peak (Input & Outp& 
1998 Winter Off-peak (Input & Output) 
1998 Winter Peak (Input & Output) 

NPCC - Northeast Power Coordinating Council (NEPOOL, NYPP) 

NEPOOL - New England Power Pool 

NEPOOL Members' 1998 Transmission Planning Reports (use -d when exploding) 
2003Su . ring Light Load (Input. Output & Solution Parameters) 
2003 Su mmer Peak (Input. Output & So lution Parameters) 
2003/2004 Winter Peak (Input. 0 utput & Solution Parameters) 
2008 Summer Pe ak (Input. Output & so lution Parameters) 
1998 Summer Peak (Input. Outu ut & Solution Parameters) 
1998/1999 Winter Peak (Input. Outpu t & Solution Parameters) 

Page 3 of 6 
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NYPP - New York Power Pool 

. NYPP Members' 1998 Transmission Plannine Report (use -d when exploding) 
Peak Case (T nuut & Outud . 

tl 
2003Suwer  
2003Sp ring Lipht Load Peak Case fi nuut & OutDu 
2003/2004 Winter Peak Ca se (Input & Outputl 
2008Summ er Peak (Input & Output) 
2008/2009 Winter Peak ( m u t  & 
1998Summe r Peak (Input & Output) 
1998/1999 Winter Peak (Input & Ou tuut) 

SERC - Southeastern Electric Reliability Council 

. . . . . . . . . . . 

SERC Mernbe rs' 1998 Transmission Planning Reports (use -d when exploding) 
2002 Summer Peak Case (Input. Output & Data Dictionarvl 
2002/2003 W inter Peak Cas e (Input. Output & Data Dicao narv) 
2007 Summe r Peak Case I Input. Outuut & Data Dictionarvl 
1998 Fall Peak Case (Input. Outp ut & Data Dictionarv) 
1998 Lieht Load C ase (Input. Output & D ata Dictionary) 
1998 Su m e r  Peak Cas e finuut. Outuut & D ata Dictionary) 
1998 Sun 'ny Peak Case ( h u t .  Outpu t & Data Die- 
1998/1999 Winter Peak Case ( Input. Output & Data Dictionarv) 
1999 Summer (Input. Output &Data Dictionarv) 
1999/2000 Winter [Input. Outpu t & Data Dictionam) 

. .  

SPP - Southwest Power Pool 

SPPMernbe rs' 1998 Transmission Plannine R-s (use -d when exploding) 
1998s PP Emnded  Bus & Terminal Nam es List Data Dictionary) 
2004 Summer Peak Case (T nput D a a  
2004 Winter Peak Case ( h u t  D at& 
2009Summe r Peak Case clnput D ata) 
1998FallO ff-Peak Case lInpu t Dat& 
1998 Fall On-Peak Case fl nuut . D m  
1998 Fall Peak Case ( Input Data) 
998 Sprine Off-peak Q,$,dJnput Data.) 

1998 SD M e  On-Peak Case 
1998 Su mmer Off-peak Case fl nuut Da@ 
1998 Shoulder Off-peak C ase finuut Data) 

Dat& 1998 Summer Pe-DUt 

1998 Winter Off-peak Ca se (Input Data.) 
1998 Wintex On-Peak Case finput Data) 
1998 Winter Peak Case (Input D U  
1999 A ~ r i l  Minimum Peak Case ( Input D U  
1999 Fall Peak Case (Inout Datal 
1999 Suring Off-peak Case h p u t  Data) 

. 

. 

. 998 Springpeak Peak 
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1999 Suring On-Peak Case (Input Data) 

1999 Summe r Peak Case ( Input Data) 
1999 Sprine Peak Case (Input Data) 
1999 Winter Peak C ase (Inuut Datal 
2004 Summer Peak Case (Outuut Datal 
2004 Winter Peak Case (Outout Data) 
2009 Summer Peak Case (Output Data) 
1998 Fall Off-peak Case (Output D a d  
1998 Fall On-Peak Case (Out0 ut Data) 
1998 Fall Peak Case (Outp ut Dat& 
1998 Sprine Off-peak Case (Outp ut Data) 
1998Spn 'ng On-Peak C ase (Outu ut Data) 
1998 Summer Off-peak Case (Output Data) 
1998 Shoulder Off-peak Case (Output Data) 
1998 Summer Peak Case (0 utput Datal 
1998Sp ring Peak Peak Case (Ournut Datal 
1998 Winter Off-peak Ca se (Output Daq) 
1998 Winter On-Peak Cas e fOutD ut Data) 
1998 Winter Peak Case (Output Datal 
1999 April Minimum Peak Case (Output Data) 
1999 Fall Peak Case IO utput Data) 
1999 Sprine Off-peak C ase (Ou tout D a  
1999 Sprine On-Peak Case (Output Datal - 1999 Shoulder Off-peak Case (Output Datal 
1Y9YS ummer Peak Case (Output Data) 
1999 Spriny Peak Case (Output Data) 
1999 Winter Peak Case (Outp ut Datal 

. 999 Shou lder Off-peak Case &pu t Dat& 
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WSCC - Western Systems Coordinating Council 

WSCC Region 1998 Transmission Planning Reports (use -d when explodinz) 
WSCC Member Reeional . 1998 Transmission Planning Reports (use -d when exploding) 
WSCC Member's Seuara te 1998 Trans. Plannine Reports (use -d when exploding) 
2001 Heavv Autumn Demand (Input & Out0 ut). WSCC Format 
2002 Heavv Summer Demand (Input &Output). WSCC Format 
2002 Lieht SpMe Demand (Input & Output). WSCC Format 
2001/2002 Lieht Winter Demand (Input & 0 umut). WSCC Format 
1998 Heavv Summer Demand (Input & 0 utuut). . WSCC Format 
1997/1998 Heavv Winter Demand (Input & OuQut). WSCC Format 
1998 Lieht Autumn Demand (Input). WSCC Format 
1998 Lieht Summer Demand (Input & Outp ut). WSCC Format 
1997/1998 Lieht Winter Demand (Input & Output). WSCC Format 
2001 Heavv Autumn Demand (Input & Output). PTI Format 
2002 Heavv Summer Demand (Input & Outp ut). PTI Format 
2002 Light Sprine Demand (Input & 0 utout). PTI Format 
2001/2002 Lieht Winter Demand (Input & Output). PII Format 
1998 Heavv Summer Demand (Input & Outuut). PTI Format 
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1 19971199 In t F r m t  
1998LiehtA u t u m  Demand (Inuut). PTI Format 
1998 Light Su mmer Demand (Inuut & OutDuO. pT( F o m  
199711998 L ieht Winter Demand lInuut & Outpu t). PTI Format 
EWEB2 003 Hea V v Summer Demand In DUt & Output). W SCC Forma t . 1 B 2  W F r m t  

** W F  
*I t W Frma t  
1 WEB U w F .  

**x W F t  
0-3 m rm 
1) TCL 199 

Home I Top I Slle Search 
Emnil TecbniFnl h u e s  to WebMnsIer or dl other IoConIenlMMIer 

When sendlog E-Mall, please include a curreof n u U  address, telephone number, and an Internet address. 

Updated 11l20l1997 
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Table I 
Comparison of Line 8 Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I loofc L M d  CI.. i 

___ . . . 
2wcPW 
2oM.PI-3 
2wcPI-3 
XHyPC3 
2wcPI-3 
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J U N W W  138 (UNNON 138 
NSBSMYR 115 CASSADAG 115 
NSESMYR 115 EWEWATR 115 
NSESMYR 115 TAYLOR 115 
NSESMYR 115 NSEARP 115 
NSESMYR 115 NSEFELD 115 
SNPLANT 115 TURNER 115 
PASADENA 115 4ST-WM 115 
MICHIQAN 115 MLEY 115 
MICHIGAN 115 GRWT 115 
PERSHIN 115 GRWT 115 
AMERICA 115 MLM 115 
JASPER 115 WGHTCHR 115 
AZNEA 115 BENNETT 115 
FLOWTP 69 INVERNTP 69 

~~~ ~ ~~ ~~~ ~~ ~~~ ~~ ~ 

2 0 0 1 . ~ ~ 3  SWANNEE no ISUWANNEE 115 
2oM-PI4 ECLRWTR 230 115 
2w1-PI-3 INDRIV 230 115 
2wcPlJ  U R i O  230 69 
2ooCP1.3 WELD no 69 
2wcPlJ  CLMTEST 230 69 

2oM-PIJ R1VER.S 230 69 
2MY-Pl3 ELEVEN W 230 69 
tMu-PI4 JUNEAWE 138 69 

69 2001-PI4 JASPER 115 
2wcPI-4 SNPLANT 230 230 
zwCPI-4 SYLVAN 230 230 
mo l -P I4  INORIV 230 230 
W P H  SILVRSP 
2ooCPl-4 SILVRSP 
2oWPl-4 RIO PlNR 
2 o W P U  J U N W W  
2oWPU NSBSMYR 
a W P U  NSESMYR 
Z U W P U  NSBSMYR 
=-PI4 NSESMYR 
2wcPI-4 NSESMYR 
2My-PU SN PLANT 
*PI4 PASADEM 
2wcPI-4 MlCHaAN 
2wcPI-4 MICHIGAN 
2wcPI -4  PERSHIM 
2001-PU AMERICA 
2oWPI-4 JASPER 
2wcPI -4  AZNEA 
2oWPI-4 F L O W T P  
2ooCPI-4 NACHTP 
2ooCPI-4 PASADENI 
2ooCPU SUWANNEE 
2 o W P U  SWANNEE 
2MY.PH ECLRWTR 
XHY-PU IN0 RIV 
2ooCPI-4 UR.0 

mol-PI0 WINDERME 230 69 

- 

NACHTP 59 UlOUSPQ 69 
PASADENA 230 PASADEM 115 
SUWAhNEE 230 SUWANhEE 115 

230 
no 
230 
l3B 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
69 
69 
230 
230 
230 
230 
P O  
P O  

ECLRWTR 
IN0 RIV 
LAW0 A 
SHELDNW 
CLMT EST 
WINDERME 
RIVER4 
ELEVEKE 
JUNEAU - E 
JASPER 
SYLVAN 
N LONQWD 
STANTON 
SlLVSPN 230 
SILVSPN 230 
CURRYFD 230 
WNON 138 
CASSADAQ 115 
EWEWATR 115 
TAYLOR 115 
NSEARP 115 
NSEFELD 115 
TURNER 115 
4ST.DUM 115 
MLM 115 
QRANT 115 
QRANT 115 
KNM 115 
WOHTCHR 115 
BENNETT 115 
INVERNTP 68 
HIGHSPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
U R i O A  69 

2wcPI -4  
2wcPI-4 
2oWPI-4 

m W P U  SHELO 230 SHELDNW 69 
20M.PI4 CLYT EST CLMTEST 59 
2oM.PI4 WINDERYE 234 WINDERME 69 
lmWPl4 1RIVER.S 1 1 R1VER.S 69 

ELEVENW 230 ELEVEKE 69 
JUNEAU-E 138 JUNEAU-E 69 
JASPER 115 JASPER 69 

- ;n - 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
E 
1 
1 
11 
2 
2 
2 
I f  
2 
1 
1 
1C 
1C 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
1f 
2 
2 
I f  
1f 
1L 
2 
1 
1 
11 
2 
2 
2 
1( 
2 
1 
1 
11 
11 
1 
2 
1' 
1' 
1' 
1' 
2 
1' 
2 
2 
2 
2 
2 
2 
1' 
2 
11 
2 
2 
1, 
1, 
1, 
2 

- 

- 

si ID 
FPC 

P.WR 



16 

16 
16 
16 

All Flow above 

V U  

1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
IO 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
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2 
11 
11 
I 1  
I 1  
2 

Table I 
Comparison of Line 8 Transformer flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

[ 100% LMd 9- c.U 1 
100% of E, 
can 2001-P 

8.- 
No NS0 Ger 

PemM 

Monimred Branches I 

20WP15 
20WPI-5 
2001-PI4 
2001-PI5 
20WP14 
20WPld 
W P I - 5  
20M-PI6 
2001-PI-5 
2001-PI-5 
20044-5 
20OcPlS 
200444 
2001-PI4 
20M-PIS 
2001-PI4 
2001-PI4 
2001-PIS 
*PIS 
W46 
~WI-PIJ 
~WI-PIJ 
20M-PI6 
2001-PI6 
2OM-PI6 
2001-PI6 
2001-PI6 
2001-PI6 
2001-PI6 
2oocPIB 
2001-PI6 
2001-Plb 
W - P I 6  
W P 1 6  
W P M  
W . P M  
W P M  
%PI6 
XKU-PM 
20oCPM 
2VM-Pl6 
W P M  
2001-Pl6 
2MyPlb 
2001-PM 
2 w c P M  
W P M  
=-PI6 
2001-PI6 
2001-PM 

hLOf f iWD 230 
S T M O h  

PASADENA 115 MOST-DUM 115 
MlCHlGW I15 KALEY 115 
MICHlGAN 115 GRANT 115 
PERSHlffi 115 GRANT 115 
AMERICA 115 K N E Y  115 
JASPER 115 WHTCHPL 115 
l w E A  115 BENNETT 115 
FLORALTP 69 INVERNTP 69 
MACHTP 69 HlGHSPG 69 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
INDRIV 230 IN0 RIV 115 
LARiO 230 UR3OA 69 
WELD 230 SHELBNW 69 
CLMTEST 230 CLMTEST 69 
WINDERME 230 WINDERME 69 
RIVERS 230 RIVER4 69 
ELEVENW 230 ELEVEKE 69 
JUNEAU-E 138 JUNEAUE 69 
J*SPER 115 JASPER 69 
SNPLANT 230 SYLVAN 230 
SYLVAN 230 NLONGWD 230 
INDRIV 230 STANTON 230 
SILVRSP 230 SILVSPN 230 
SILVRSP 230 SILVSPN 230 
RDPINR 230 CURRYFD M 
JUNEAUW 138 MNNON 138 
NSESMYR 115 CASSADAG 115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSESMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
S N M  115 NRNER 115 
PASADENA 115 4OST-WM 115 
MICHIGAN 115 KALEY 115 
MlCHlGAN 115 G F U M  115 
PERSWNQ 115 G R I M  115 
AMERICA 115 WEY 115 
JASPER 115 WHTCHPL 115 
AZALEA 115 0ENNETT 115 
FLORALTP 69 INVERNTP 69 
MACHTP 69 HlGHSPG 89 
PASADEWI 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
IN0 RIV 230 IN0 RIV 115 
L I R i O  230 LARGOA 69 

W P I - 5  NSBSMYR I15 T A n O R  115 
20WPI.5 NSBSMVR NSBARP 115 
2001-PI-5 NSBSMYR I15 hSBFELD 115 

l20M.Pl.5 I S N P U N T  ::: I TURNER 115 

2ooc~16 
2OM-PI6 
MoI.PI6 

ELEVENW no ELE~EKE BO 
JUNEAUE 138 JUNEAGE 69 
JASPER 115 JASPER 68 

WOCPM %EL0 M WELDNW 69 
2001-Pl6 CLMTEST 230 CLMTEST 69 

I W . P l 6  1RIVER.S 230 /RVER.S 60 
2001-p~ WINDEWE no WINDERME m 

- 
& 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
I 
2 
1 
1 
I 
I 
I 
1 
I 
1 
1 
1 
1 
I 
I 
I 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Comparison of Line 8 Transformer flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I l W x  Lcud 0.u  C w  i 

C- Bus 1 kV1 
ZUWPI-7 SNPLANT 230 
20WPI-7 SYLVAN 230 
2004-PI-7 IND RIV 230 
moLPI-7 SILVRSP 230 
2004-PI-7 SILVRSP 230 
20WPI-7 RlOPlNR 230 

All Flow abov 

Bus2 kV2 
SYLVAN 230 
NLONQWD 230 
STANTON 230 
SlLVSPN 230 
SlLVSPh 230 
CURRYFD 230 

2oM.P-7 JUhEAUW 1- QANNOh 1M 
20M.P.7 NSBWHYR 115 CASSAOAG 115 
mol.PI.1 NSBWYR 115 EDGEWAlR I15 
mol.PI.7 NSBWYR 115 1 A n O R  115 
mol.PI.7 h S W Y R  115 NSBARP 115 
XKY-PI.1 h S B W Y R  115 N S B F E J  115 
20WPI.7 SNPUNT 115 TURNER 115 
20WPI-7 P A S M E W  I15 M S l - D A 4  115 
WWPI.7 MCM.GAh 115 U I M  115 
20WPI-7 MICAGNU -15 GRANT 115 
2 0 W P - 7  PERSAINQ 115 O W 1  115 
moLP.7  AMERICA 115 WEY 115 
moLP*7 JASPER 115 WGmCHR l l 5  
ZUWP&l UUU 115 BENNEW 115 
mM.PI7 F-ORUlP 69 NVERhlP 69 
20WPI.7 NACHTP 69 hlGnSPG 69 
20M.PI-7 P A S A D W  230 PASADENA 115 
2004-PC7 SUWANhEE 230 SrWANNEE 115 
20WPI.7 SJWANhEE 230 SLWAhNEE 115 
20M.PI.7 ECLRWTR 230 ECLRWTR 115 
2 0 W P  .7 IhD R.V 230 IND RIV 115 
20M.P-7 ARSO 230 U R S O A  69 
20M.PCl ShELD 230 W U D N W  69 
20M.PI.7 C.MlES1 230 CLMTEST 69 
20M.PI.7 WNDERME 230 WINDERME 69 
ZUM-PI-7 R1MR.S 230 RVER.S 69 
20M-PI.7 LEVENW '230 ELEVEh-E 69 
20WPI.7 JUNEAU.€ 138 JUhEA2-E 59 
20WPI-7 JASPER 115 JASPER 69 

2 w l . P . 8  SYLVAh 230 N.WGWD 230 
20WPCB .NDRIV 230 SlAhTON 230 

~ W P B  %PAT no SYLVAN no 

2owpi.a s n v R s ~  no S-VSPN no 
2 0 0 ~ ~ 8  SILVRSP no S-VSFN 230 
20WP.d RlOPsNR 230 CURRYFD 230 
20M.Pld .UNEAJ.W 138 M h N W  138 
2001-PI4 h S B W Y R  115 CASSADAG 115 
?wL-Pld N S S M Y R  115 EOGEWATR I15 
2001-Pld NSBSMYR 115 TAYLOR 115 
2 0 M - P d  N S W Y R  115 NSBARP I15 
m o l . P d  NSBWYR 115 hSBFELD 115 
mol.Pz-8 ShPUNT 115 TJRNER 115 
20WPld  PASADENA 1I5 40ST.lkrM 115 
20WPW MiCHONU -15  WEV 115 
2oWPla MIWYINU 115 GRANT 115 
20M.P.d PEWhlNQ 115 GRANT 115 
2oM.P.d AMERICA 115 WEY , I 5  
2 0 W P l d  JASPER 115 WGHTCHR I15 
20WP.ll U U E A  115 BENNEll  I t5  
m o l - P l d  FLORNTP 60 NVERhlP 69 

h G h S P G  69 
PASADENA 116 

2oWPld  ECLRWTR 230 
2 U W P d I h D R I V  230 
20M-Pi4 .Am0 230 
2004-Pld S h U D  230 
20WPld  C-WEST 230 

I 

I 
! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
2 
I 
1 
1 
I 
I 
1 
1 
1 
1 

1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 

! 

SLWANNEE 115 
SUWAhNEE II5 
ECLRWTR 116 
I hDRV 115 
A f f i O A  69 
ShElDNW 69 
CLMl EST 69 
WINDERME 69 
RIVER-S 69 
ELEVENE 69 

JASPER 69 
JLNEAUE Bo 

- 
et 
1 
1 
1 
2 
2 
2 
'6 
2 
1 
1 
IO 
IO 
1 
2 
I1  
I1 
I1  
I1  
2 
I1  
2 
2 
2 
2 
2 
2 
I1 
2 
16 
2 
2 
16 
16 
I6  
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
IO 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
11 
2 
2 
11 
11 
11 
2 

- 

- 

- 



Table I 
Comparison of Line &Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I looX LMd B U O  C... I 

... . . 
m - P M  
2001-PI-9 
XC4Pl-S 
200CPI-9 
2001-PI-9 
WWPI.9 
20WPI-9 
W P l Q  
2 0 0 ~ ~ 1 . 9  
m . P I . 9  
W P I . 9  
2UM.PI-9 
2 0 0 ~ ~ 1 . 9  
200.-PI-9 
WM-PI.~ 
WWPI.9 
WOCPl-9 
WWPI.9 
WWPI-9 
WOCPl4 
20WPI.9 
20M-PI-9 
2001-PI-9 
2oM-Pi-s 

t All Flow abov 

Monitored Branches 

~~ ~ ~~ 

SlLVRSP 230 SILVSPN 230 
R O P H R  Po CURRYFD 230 
JUNEAUW 1 M  (UNNON 1 M  
NSBSMYR 115 CASSADAG 115 
NSBSMYR 115 EDOEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
SNPLANT 115 TURNER 115 
PASADENA 115 IPST-DUM 115 
MICHIGAN 115 KALM 115 
MICHIGAN 115 GRANT 115 
PERSHIM 115 G M  115 
MlERlCA 115 KALM 115 
JASPER 115 w m c m  11s 
-EA 115 BENNETT 115 
FLORMTP 69 INVERNTP W 
ALACHTP 69 HIGHSPG 69 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
IN0 RIV 230 INDRIV 115 
LARGO 230 UWOA 69 

cu. I Bus 1 kV1 I Bus2 kV2 
20WPI-9 ISNPIANT 230 ISYLVAN 230 

.~~ ~~~ ~ ~~~ ~ ~ ~ 

WWPI-10 RIOPINR 230 CURRY FD 230 
2001-PI-10 JUNEAUW 138 GANNUN 138 
2001-PI-10 NSBSMYR 115 CASSADM 115 
ZWI-PI-10 NSBSMYR 115 EDGEWATR 115 
2001-PI-IO NSBSMYR 115 TAYLOR 115 
WWPI-10 NSBSMYR 115 NSaARP 115 
20WPI-10 N S S M Y R  115 NSBFELD 115 
WWPI-10 SNFUNT 115 TURNER 115 
200CPklO PASADENA 115 IPST-WM 115 
20WPI-10 MlCHKUN 115 MLM 115 
WWPI-10 MICHIGAN 115 G M  115 
WWPI-10 PERSHlffi 116 GRANT 115 
%-PI.10 AMERICA 115 KMEY 115 

20M-PI-10 =EA 115 BENNETT 115 
WWPI-10 FLORMTP 69 INVERNTP 69 

WWPI-10 PASADENA 230 PASADENI 115 
2001-PI-10 SUWANNEE 230 SUWANNEE 115 
WWPI-10 SUWANNEE 230 SUWANNEE 115 
WWPI-10 ECLRWTR 230 ECLRWTR 115 
2001-PI-10 INDRIV 230 INDRIV 115 
20M.PI-10 LARGO 230 U R G O A  68 
20M.PI-10 MELD 230 SHELDNW 88 
WM-PI-10 CLMTEST 230 CLMTEST 69 
MWPI-IO WINDERME 230 WINDERME 69 
MOCPI-IO RIVER-S 230 R1VER.S 69 
W P I - 1 0  ELEVENW 230 ELEVEKE W 
20WPI-10 JUNEAU-E 138 JUNEAU-E 69 
WM.PI.10 JASPER 115 JASPER 69 

ZWI-PCIO JASPER 115 wtircnR 115 

wocpi-io ALACHTP 69 ~ H S P G  w 

SYLVAN 230 hLONOWD 230 
INORN 230 STAhTON 230 
SltVRSP 230 SlLVSPh 230 

CLMTEST 68 

RVER.S 69 J_pp (ELE~ENW !! /IIEVEKE 
20WPI-9 JUNEAUE JUNEAU-E 
WWPI-9 JASPER JASPER 
MWPI-10 SNPLANT 230 SYLVAN 230 
2w4-PI-10 SYLVAN 230 NLONGWD 230 
WM.PI-10 IND RIV STANTON 230 
WM-PI-10 SlLVR SP SILVSPN 230 

l a O l - P U O  ISILVRSP E 1 SILVSPN 230 

- 
E 

1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
IO  
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 
11 
2 
2 
2 
l f  
2 
1 
1 

1c 
1C 
1 
2 
11 
11 
11 
1' 
2 
1. 
2 
2 
2 
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1' 
2 
11 
2 
2 
11 
16 
16 
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u. 20M-Pll 
sol 10 
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u.2OM-Pll 

sol 10 
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FWC.nt 

- 
uu 2 0 W P I  

sou 10 
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Table I 
Comparison of Line & Transformer flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Akematives 

I IWX Laad B u .  Cu. 1 
All Flow abo\ 

Monitored Branches 

C u .  Bus 1 kV1 Bus2 kV2  
2001-PI-11 SNPLbNT 230 SYLVAN 230 
XKY-PI-11 SYLVAN 230 NLONQWD PO 
2wl-PI-11 IN0 RIV 230 STANTON 230 
2001-PC11 SILVRSP 230 SlLVSFti PO 
20WPCl l  SILVRSP 230 SlLVSFti 230 
2wcPI.11 RDPlNR 230 CURRYFD 230 
20oCPI-11 JUNEAUW 12d GANNON 138 
ZULUPI-11 NSBSMYR 115 CASSADAQ 115 
2oWPI-11 NSBSMYR 115 EWEWATR 115 
ZUOCPI-11 NSBSMMI 115 TAYLOR 115 
WWPI-11 NSBSMYR 115 NSBARP 115 
20WPI-11 NSBSMYR 115 N S F E L D  115 
20WPI-11 S N M  115 TURNER 115 
XIWPI-11 PASADENA 115 4QST-DUM 115 
20WPI-11 MlCHYjAN 115 K N f 3  115 
20WPI-11 MICHKIAN 115 GRANT 115 
-PI-11 PERSHIM 115 QRANT 115 
2001-PI-11 WERICA 115 KNM 115 
20oCPI-11 .ASPER I15 W G W C n R  115 
20WPCl l  AZALEA 115 BENNETT 115 
2001.PL11 FLORUTP NVERNTP Bo 

12001.P.j1 I U C h T P  I h l Q A W Q  eS ~- .. - .. ~~ ~~ 

m(y-PI-11 PASADENA 230 PASADENA 115 
%PI-11 SUWANNEE 230 SUWANNEE 115 
20WPI-11 SUWANNEE 230 SUWANNEE 115 
20WPI-11 ECLRWTR 230 E C L M R  115 
20WPI-11 INORIV 230 INDRIV 115 
20WPI-11 LAW0 230 LAffiOA 69 
2001.PI-11 SHELO 230 SHELDNW 69 
20WPI-11 CLMTEST 230 CLMTEST 69 
20WPI-11 WINDERME 230 WINDERME 69 
20WPI-11 RIVER-S 230 R1VER.S 69 
MWPI-11 ELEVENW 230 ELEVEKE 69 
20oCPI-11 JUNEAUE 138 JUNEAU-E 69 
20WPI-11 JASPER 115 JASPER 69 
20WPI-12 S N W T  234 SYLVAN 230 
20WPI-12 SYLVAN 230 NLONOWO 230 
2001-PI-12 INDRIV 230 STANTON 230 
20WPI-12 SILVRSP 230 SILVSPN 230 
20oCPI-12 SILVRSP 230 SILVSPN 230 
ZUWPI-12 RDPlNR 230 CURRY FD 230 
-PI-12 JUNEAU-W 138 GANNON 138 
20WPI-12 NSBSMYR 115 CASSADM 115 
200*-PI-12 NSBSMYR 115 EDQEWATR 115 
20WPI-12 N S S M Y R  115 TAYLOR 115 
MWPI-12 NSBSMYR 115 NSBARP 115 
-PI-12 NSBSMYR 115 NSBFELD 115 
-PI-12 S N W T  115 TURNER 115 
20WPI-12 PASADENA 115 4QST-DUM 115 
-PI-12 MICHaAN 115 KALEY 115 
-PI-12 MICHaAN 115 QRANT 115 
-PI-12 PERSHIM 115 GRANT 115 
2wcPI-12 AMERICA 115 W M  115 
%PI-12 JASPER 115 WGHTCHPL 115 
%PI-12 AZALEA 115 BENNETT 115 

2004-PI-12 AUCHTP 63 H K I H S W  69 
2001-PI-12 PASADENA 230 PASADENA 115 
2001-PI-12 SUWANNEE 230 SUWANNEE 115 
XKU-PI-12 SUWANNEE 230 SUWANNEE 115 
20oCPI-12 ECLRWTR 230 E C L M R  115 
20WPI-12 INDRIV 230 IN0 RIV 115 
2001-PI-12 LAffiO 230 LARjOA 69 
20WPI-12 WELD 230 WELDNW 69 
20WPI-12 CLMTEST 230 CLMTEST 69 
-PI-12 WINDERME 230 WINDERME 69 
2001.PI-12 RIVER6 230 RIVER-S 69 
2001-PI-12 ELEVENW 230 ELEVEKE 69 
2001-PI-12 JUNEAU-E 124 JUNEAU-E 69 
2001.PI-12 JASPER 115 JASPER 80 

2 0 ~ ~ 1 . 1 2  FLORALTP a INMRNTP 69 

- * 
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1 
1 
1 
2 
1 
1 
1 
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1 
1 
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1 
1 
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1 
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1 
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1 
2 
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1 
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1 
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- 

- 

- 
!E 
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1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
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2 
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2 
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2 
2 
11 
2 
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2 
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16 
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I1  
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2 
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2 
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16 
16 
2 
1 
1 
11 
2 
2 
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1 
1 
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1 
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1' 
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Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 300% Load B y .  C u e  i 

CaM Brs 1 IV 1 06.2 kV2 
mol-P!.13 S h M l  230 SYLVAN 230 
20WP.13 SYLVAN 230 N L W W D  230 
2My-P.-13 IND RIV 230 ST*hToh 230 
mol-PC13 SILVRSP 230 S..VSPN 230 
mOeP1.13 SILVRSP 230 SlLVSpN 230 
20oCPC13 RWPlhR 230 CURRVFD 230 
2001-PI-13 JUNEAU.W 138 WNW 138 
20WPI-13 NSBSMVR 115 CASSADAG 115 
m ~ P ~ 1 3  NSBSMVR 115 EWEWATR 115 
zOWP-13 NSBSUVR 115 TAYLOR 115 
20M.P.-13 NSBSMVR 115 NSB-ARP 115 
xKy.PI.13 NSBSMVR 115 NSBFELD 115 
xKy.PI.13 S N M  1!5 TURNER 215 
xKy.PI.13 P A S M E M  115 NST-WM 115 
xKy-PI.13 M.CHGAN 115 K A E l  115 
2001-PI-13 MIMO*h I 1 5  GRANT 115 
20WPI.13 PERSrllffi I15 GRUlT 115 
20WPI.13 AMERICA 115 KNM 115 
20M.P-13 JASPER 115 WOflCHPL 115 
mol-P.13 UALEA 115 0ENNEll 115 
moCPI.13 FLORNTP 69 N M R h T P  69 
2OM.PI.13 N A C H T P  69 hlGhSPO 69 
2oocPC13 PASADENA 230 PASADENA 115 
~ W P I - I ~  SLlWANhEE 230 SJWANNEE 115 
20WPI.13 SJWANNEE 230 SLWANNEE I15 
m o l - P - I 3  ECLRWTR 230 ECLRWTR 115 

INDRIV 115 

All Flow abav 

&Pl.13 WINDERME 230 
MWPI.83 R1VER.S 230 
zOWPI.13 ELEVENW 230 
mol-P.13 .UhEAJ.E 138 

20WPI-14 SNPLANT 230 
20WP-14 SYLVAN 230 
rnM.P-14 INDRV 230 
mol-P.14 SILVRSP 230 
ZOM.PC14 SLVRSP 230 
20oCPI.14 RIOPlhR 230 
2oWPI.I4 JLNEAV-W 124 
xKy.P.24 NSB-SMVR 115 
mol-PLl4 NSBSMVR 115 
2OWPC1& hSBSMVR 115 
x)WPC14 NSB-SMVR 115 
WWPI.I4 NSBSMVR 115 
2 0 W P - I 4  S h P U N l  115 
ZOM.PCI4 PASADEM I15  
2oocPI-14 MoWOAN 115 
zOWPI.14 MICHIGAN 115 
mol-P..lI PERSWff i  115 
x x Y P C I 4  MERICA 115 

2 0 0 1 . ~ ~ 1 3  JASPER 115 

I Monitored Branchs 

LAROOA 69 
W E - D N W  69 
CLMTEST 69 
WlhDERME 69 
RIVER-S 69 
ELEVEhE 69 
JUNEAbE 69 

SYLVAN 230 
NLONGWD 230 
STANTON PO 
SILVSPN 230 
SlLVSPh 230 
CURRY FD 230 
W N W  138 
CASSADAG 115 
EDGEWATR 115 
TAYLOR 115 
NSBARP 115 
N S B F G D  115 
TJRNER 115 
MST.DLM 115 
K N E V  115 
GRANT I15 
GRANT 215 
MLEY I t 5  

JASPER m 

20WPI. I4 .ASPER I t 5  WOHTCnR 115 
I i w ~ i . 1 4  I_LI ; I BENhETl IhVERMP 69 115 
2VM.P-14 FLORNTP 
mol-PI.14 N A C H  TP r lOHSPG 69 
ZUM-PI-14 PASADENA 230 PASMENA 115 
2My-PI-14 SUWANNEE 230 SUWANNEE 115 
xKy.PI-14 SUWANNEE 230 SUWANNEE 115 

1 4 ' 1  mol-PI-14 ECLRWTR RIV 230 230 1 1  ECLRWTR RIV 1' 115 

mol-PI-14 LAROO 230 U R O O A  
20WPI-14 WELD 230 SHED-NW 69 
20oCPI-14 CLMTEST 230 CLMTEST W 

mol-PI-14 RIVER-S 230 RIVER-S 
WM-PI-14 ELEVENW 230 ELEVEKE 69 
mol-PI-14 JUNEAU-E 1M JUNEAU-E 69 
mol-PI-14 JASPER 115 JASPER 

~MY-PI-II WINDERME aa WINDERME m 

! 
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I 
I 
2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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1 
1 
1 
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1 
1 
1 
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1 
1 
1 
1 
1 
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1 
1 
1 
1 
1 
1 
1 
1 
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1 
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s.8 10 
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Table I 
Comparison of Line &Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Ahematives 

I lDou LMd B W  U.. i 

Monitored 

C r U  Bus1 kV1 
MWPI-15 SNRANT 230 
WWPI-15 S n V A N  230 
20WPI-15 INDRN 230 
20WPI-15 SUVRSP 230 
%PI-15 SUVRSP 230 
W P I - 1 5  ROPHR 230 
W P I - 1 5  JUNEAUW 138 
W P I - 1 5  NSBSMYR 115 
2wcPI-15 NSBSMYR 115 
W P I - 1 5  NSBSMYR 115 
W P I - 1 5  NSBSMYR 115 
W P I - 1 5  NSBSMYR 115 
W P I - 1 5  S N P M  115 
%PI-15 PASADEM 115 
20WPI-15 MICHIGAN 115 
20WPI-16 MlCHlOAN 115 
2My-PI-15 PERSMff i  115 
%PI-15 AMERICA 115 

115 
115 

69 
69 

WWPI-15 PASADEM 230 
2004-PI-15 SUWANNEE 230 
20WPI-15 SUWANNEE 230 
20M-PI~15 ECLRWTR 230 
20WPI.15 INDRIV 230 
20WPI.15 LARGO 230 

2004.PI-15 CLMTEST 230 
W P I - 1 5  WINDERME 230 
20WPI-15 RIVER-S 230 
ZQWPI-15 ELNENW 230 
2oWPI-15 JUNEAU-E 138 

115 
230 

2OWPI-16 SYLVAN 230 
2My.PI-lS INDRN 230 
20WPC16 SILVRSP 230 
2wI-PI-16 SILVRSP 230 
WM-PI.16 RIOPINR 230 

138 
2004-PI-16 NSBSMYR 115 
WWPI-16 NSBSMYR 115 
WWPI-16 NSBSMYR 115 
2OWPI-16 NSBSMYR 115 
W P I - 1 6  NSSSMYR 115 
%PI-16 S N R W T  115 
W P I - 1 6  PASMENA 115 
-PI-16 MICHBAN 115 
mDcPC16 MIWEAN 115 
2MyPI-16 PERSHIM 115 
20WP&16 AMERICA 115 
mDCPI-16 JASPER 115 
20WPI-16 -EA 115 
20WPI.16 FLORALTP 69 
WWPI-16 NACHTP 69 

~ M - P I - 1 s  wao 230 

I All Flow abov 

%anshes 

Bus2 kV2 
SYLVAN 230 
N L W W D  230 
STANTON 230 
SlLVSFN 230 
SILVSFU 230 
CURRYFD 230 
W N O N  138 
wss*DAG 115 
EOGEWATR 115 
TAYLOR 115 
NSBARP 115 
NSBFELD 115 
NRNER 115 
4OST-WM 115 
KNEY 115 
GRANT 115 
G R A M  115 
KNEV 115 
WGHTCHPL 115 
BENNETT 115 

HIGHSPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
URGOA 69 

CLMTEST 69 
WINDERME 69 
RIVER-S 69 
€LEVEKE 69 
JUNEAUE 69 
JASPER 69 
S n V A N  230 
NLONGWD 230 
STANTON 230 
SILVSPN 230 
SILVSPN 230 
CURRY FO 230 
W N O N  138 
C*SS*DA@ 115 
EOGEWATR 115 
TAYLOR 115 
NSBARP 115 
NSBFELD 115 
NRNER 115 
4OST-WM 115 
KNEY 115 
G R A M  115 
G R A M  115 
KNEY 115 
WGHTCHR 115 
BENNETT 115 
INVERKTP 69 
HIGHSPG 69 

INVERNTP 69 

SHELDNW 60 

=PI-16 PASADENA 230 PASADENA 115 
2My.P-16 SLWANNEE 230 SUWANNEE 115 
%PI-16 SLWANNEE 230 ScWANNEE 115 I I  WWPI-16 ECLRWTR 230 I ECLRWTR 115 

RIVER6 

JUNEAUE 

- 
:n - 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 
E 
1 
7 
I1  
2 
2 
2 
I6 
2 
1 
1 
IO 
10 
1 
2 
I1 
I1 
I1 
I1 
2 
I1  
2 
2 
2 
2 
2 
2 
I 1  
2 
I6 
2 
2 
16 
I6 
I6 
2 
1 
1 
I1 
2 
2 
2 
16 
2 
1 
1 
I O  
I O  
1 
2 
I1  
I1  
I1  
I 1  
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 

- 

- 



Table I 

Cu. 0", 1 "V 1 
-.PI-17 %PUNT 230 
WM.PI- l l  SVLVAh 230 
WM.PI.17 IhD RIV 230 
XYY-PI-17 SILVRSP 230 
WWPI.17 SILVRSP 230 
W P I . 1 7  ROPINR 230 
WM-P.-I7 JUNEALW 138 
WWP.17 NSSMYR 115 
WWP.17 NSSMYR 115 
2oocP.87 NSBSMYR 115 
W P - 1 7  NSSMVR I15 
W W P . l 7  NSSMVR 115 
W P . - I 7  ShPLANT 115 
WM-PI.17 PASADENA 115 
WM.PI.I7 M C h Q A h  115 
WWPI- l7MCCIGAh I O  
WWPI.17 PERSHINS 115 
wWPr17  AMERICA l l 5  
WM-P.l7 JASPER 115 
WWP.17 &?LEA 115 
WM.P.17 FLOPATP 69 
WM.P.I7 U C h T P  69 
2oM.P-I7 PASADENA 230 
WWP6l7  SLWAhNEE 230 
2Wl .P l . l l  SUWANNEE 230 
2Wl-PI17 ECLRWTR 230 
WM.PCI7 IND RIV 230 
WM.PI.l7 LARGO 230 
20WPI.17 SHELD 230 
WM.PI.17 C L M l  EST 230 
WM-PI-I7 WINDERME 230 
MOI-P.17 R1VER.S 230 
2Wl.P-17 E L M h W  230 
MOI.P.ll .JhEAJ.E 138 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 

I 1- LMd 6- c.U i 

e 4 6 2  1 v 2  
SYLVAN 2'30 
NLONGWD 230 
STANTOh 230 
SlLVSPN 230 
SlLVSPN no 
CURRVFD Z30 
GANNON 138 
CASSADAG 115 
EDGEWATR 115 
TAYLOR ? I 5  
N S A R P  115 
N S F E L D  I15 
WRhER 115 
40ST.DbM 115 
W M  115 
GRANT 115 
GRANT 115 
U N E Y  115 
WGHlChPL 115 
0ENhETl 115 
INVERNTP 69 
HGdSPG 69 
PASADEM I15 
WWANhEE 115 
SUWANhEE 115 
ECLRWR -15  
IhD RIV 115 
L A R j O A  69 
SnELDhW 89 
CLMT EST 69 
WhDERME 69 
R1VER.S 69 
ELEVENE 69 
JUNEAL.E 69 
JASPER 69 
SYLVAh 230 
NLOhGWO 230 
STANTOh 230 
SllVSPN no 
SlLV SPN no 
CrRRYFD 230 
GANhOh 138 
CASSADAG 115 
EDGEWATR 115 
T A n O R  115 
hSBARP 115 
hS0FE.O 115 
TURhER 115 
40ST.OLM 115 
K N M  115 
GFUNT 115 
GRANT 115 
MLM 115 
WOWCUP1 115 
BEhNETl 115 
IhVERNIP 69 
HIQHSPG 69 
PASADEM 115 
SVWAhNEE (I5 
WWANhEE 115 
ECLRWR 115 
IhDRIV 115 
U R j O A  69 
SMELDNW e9 
CLMTEST 69 
WINDERME 89 
R1VER.S 69 
ELNEKE 69 
.JNEAL-E 69 
JASPER 69 

All Flow abov 

Monitored Branches 

2W4-PI-18 RIOPINR 230 
W P I - 1 8  JUNEAU-W 138 
WWPI-18 NSBSMYR 115 
WWPI-18 NSB-SMYR 115 
WWPI-18 NSSMYR 115 
*PI-18 NSESMYR 115 
W P I - 1 8  NSBSMYR I15 
mol-PI.18 S N P M  115 
WWPI-18 PASADENA 115 
WOCPI-I8 MICHIGAN 115 
WWPI-18 MICHIGAN 115 
WWPI-18 PERSHINS 115 
2Mu-PI-18 AMERICA 115 
MOI-PI-18 JASPER 115 
WWPI-18 ADLEA 115 
WWPI-18 FLORMTP 69 
W P I - 1 8  W C H T P  Bo 
W P I - 1 8  PASADENA 230 
WOCPI-18 SUWANNEE 230 
WWPI-18 SVWANNEE 230 
WWPI-18 ECLRWTR 230 
WM.PI-18 INDRIV 230 
*PI-18 LARGO 230 
WM-PI-18 WELD 230 
W P I - 1 8  CLMTEST 230 
W P I - 1 8  WINDERME 230 
2wI-PI-18 RIVER-S 230 
W P I - 1 8  ELEVEN W 230 
WWPI-18 JUNEAU-E 138 
2001-PI-18 JASPER 115 

r 
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1 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
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I1 
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2 
16 
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1 
1 
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I O  
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2 
1 1  
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11 
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11 
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2 
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2 
2 
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11 
2 
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2 
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16 
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Table I 
Comparison of Line &Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Aiternatives 

1oOX LMd B . U  i 
All Flows ab0Vl  

Monitored Branches 

?WePktO NSBSMVR 
2My-PI-19 NSBSMVR 
ZWI-PI.10 hSBYIYR 

xMePI.19 W S M V R  
20ooCP.19 SNPLWJT 
2My-P-19 PASADENA 
2My-Pel9 MIChlQAN 
xKYPbI9  M I C h W  
2My-PI.19 PERShNG 
2001-PI-10 AMERCA 
20ooCPI-10 JASPER 

XKY.PI.I~ hSBWVR 

C u .  8u.1 kV 1 BUS2 kV2 
z w c ~ 1 - 1 9  SNFIANT no SYLVAN 230 
2My-PC19 SYLVAN 230 NLOf f iWD 230 
ZQWPI-19 INDRIV 230 STANTON 230 
2My-PI-19 SILVRSP 230 SlLVSPN 230 
2001-PI-19 SlLVRSP 230 SlLVSPN 230 
2001-PI-19 RIOPINR 230 CURRYFD 230 
2001-PI-19 JUNEAUW 136 W N O N  136 

115 CASSADAG 115 
115 EDGEWATR 115 
115 TAYLOR 115 
115 NSBARP 115 
115 NSBFELD 115 
115 TURNER 115 
115 IOST-DUM 115 
115 KNM 115 
115 GRANT 115 
115 GRANT 115 
115 KNEY 115 
115 WGhTCHR 115 
115 BENNETT 115 

69 HffiHSPG 69 
230 PASADENA 115 
230 SUWANNEE 115 

2wI-PI-19 SUWANNEE 230 SUWANNEE 115 
2My-PI-19 ECLRWTR 230 ECLRWTR 115 
2001-PI-19 INDRIV 230 INDRIV 115 
MOCPI-19 UFaO 230 LARGOA 69 
2w1-PI-19 WELD 230 SHELDNW 69 
2wI-PI-19 CLMTEST 230 CLMTEST 69 
2001-PI-19 WINDERME 230 WINDERME 69 
2001-PI-19 RIVERS 230 RIVER-S 69 
2001-PI-19 ELEVENW 230 ELEVEKE 69 
xI01-PI-19 JUNEAUE 136 JUNEAU-E 69 
2004-PI-19 JASPER 115 JASPER 69 
2wl-PI-20 SNPLANT 230 SYLVAN 230 
2004-PI-20 SYLVAN 230 NLOf f iWD 230 
W P I - 2 0  IN0 RIV 230 STANTON 230 
2001-PI40 SILVRSP 230 SlLVSPN 230 
2wI-PI-20 SILVRSP 230 SlLVSPN 230 
2My-PI-20 RIOPINR 230 CURRVFD 230 
2001-PI-20 JUNEAU-W 138 W N O N  136 
20M.PI-20 NSBSMYR 115 CASSADAQ 115 
2001-PI-20 NSBSMVR 115 EDGEWATR 115 
2001-PC20 NSBSMYR 115 TAYLOR 115 
2wI-PI-20 N S S M Y R  115 NSBARP 115 
2My-PI.20 NSBSMYR 115 NSBFELD 115 
2My-PI-20 SNPLANT 115 TURNER 115 
%PI-20 PASADENA 115 4OST-WM 115 
W P C 2 0  M l C H W  115 KALM 115 
2wcPI-20 MlWKiAN 115 QRANT 115 
W P I - 2 0  P E R S H M  115 GRANT 115 
2My-PI-20 WERICA 115 KNM 115 

115 WGhTCHR 115 
115 BENNETT 115 

69 INVERNTP 69 

~ 69 INVERNTP 69 
-PI-20 U I C H T P  69 HKiHSPG 69 
2My-PC20 PASADENA 230 PASADENA 115 
2001-PC20 SUWANNEE 230 SUWANNEE 115 
2001-PI-20 SUWANNEE 230 SUWANNEE 115 
MOCPIQO ECLRWTR 230 ECLRWTR 115 
ZUM-PkZO INDRIV Z30 INDRIV 115 
2wI-PI-= LARS0 230 U R O O A  69 
2My-PI-20 WELD 230 WELDNW 69 
2My-PI.20 CLMTEST 230 CLMTEST 69 
-PI-20 WINDERME 230 WINDERME 69 

2001-PI-20 ELEVENW 230 ELEVEKE 69 
2My-PI-20 JUNEAU-E 130 JUNEAU-E 69 

zwc~1.20 RIVER-s 230 RIVER-s 60 

zc.w~i.20 JASPER 115 JASPER 69 

- 
2 
I 
I 
1 
2 
2 
2 
6 
2 
I 
I 
0 
0 
1 
2 
1 
1 
1 
81 
2 
I1 
2 
2 
2 
2 
2 
2 
I1 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 
I 1  
2 
2 
2 
16 
2 
1 
1 

10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
11 
2 
2 
11 
11 
11 
2 

- 

- 



Comparison of Line &Transformer flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Aiternatives 
1WU LMd B- C... i 

W P I - 2 1  
W P M 1  
WM-PI21 
2004-PI-21 
W P I - 2 1  
20WPIZ1 
WOrPI.21 
2004-PI-21 
20WPI-21 
2004-PI-21 
WM.PI-21 
zwl-PI-21 
WM-PI-21 
2001-PI-21 
2oWPI-21 
2004-PIZl 
2004-PI41 

I All Flow abor 

~~ 

RDPINR 230 CURRYFD 230 
JUNEAUW 138 WNON 1- 
NSBSMYR 115 C * s u D f f i  115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
SNPLANT 115 TURNER 115 
PASADEM 115 UIST-WM 115 
MICHffiAN 115 KALM 115 
MICHIGAN 115 GRANT 115 
PERSHIM 115 GRANT 115 
AMERICA 116 W M  115 
JASPER 115 WGHTCHPL 115 
AULEA 115 BENNETT 115 
FLORALTP 89 INVERNTP 69 
ALACHTP 69 HGHSPG Bo 

Monitored Branches 

W P I - 2 1  SNPUNT SYLVAN 
W P l . 2 1  SYLVAN NLONQWD 230 
2004-PI-21 IN0 RIV STANTON 
2My-PI-21 SILVRSP 230 SILYSPN 
W P I - 2 1  SUVRSP 230 SILVSPN 293 

230 
230 
230 

~~ 230 
WM.PI-21 IN0 RIV 230 
WWPC21 LAWO 230 
2oWPI-21 SHELD 230 
ZUOOCPI-21 CLMTEST 230 
2004-PI41 WINDERME 230 
WWPI-2 l  RIYER-S 230 
WM-PI-21 ELEVENW 230 
20M.PI.21 JUNEAU-E 138 

PASADEN4 115 
SUWANNEE 115 
SUWANNEE 115 
E C L R W R  115 
INDRIV 115 
LAffiOA 69 
SHELONW 69 
CLMTEST 69 
WINDERME 69 
R1VER.S 69 
E L N E K E  69 
JUNEAU-E Bo 

STMTON 230 
S L Y S F U  no 
SlLVSFU 230 

WM-PI-22 
2004-PI-22 
WM.PJ22 
2004-PI42 
20oCPI-22 
WOOCPI-22 
WM-PI.22 
axY-PI42 
20WPl-22 
*PI-22 
W P I - 2 2  
zooCPC22 
2004-PI-22 
20WPI.22 
20OCPI-22 
2004-PI-22 

~~ .~ ~ ~ 

RmPlNR 230 CURRYFD 230 
JUNEAU-W 138 QANNON 138 
NSBSUYR 115 W S S A M G  115 
N S S M Y R  115 EDGEWATR 115 
NSBSMYR 115 TAnOR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
SNPLANT 115 TURNER 115 
PASADENA 115 UIST-DUM 115 
MlCHffiAN 115 KALM 115 
MICHIQAN 115 GRANT 115 
P E R S W  115 GRANT 115 
AMERICA 115 KALM 115 
JASPER 115 WGHWHPL 115 
AZALEA 115 0ENNETT 115 
FLORILTP 69 INYERNTP 69 

I?~LPI-ZZ  RIVER-s 1; IRIYER.S E 
mol.PI-22 ELEVENW 230 ELEVEKE 
20M.PI-ZZ JUNEAUE JUNEAUE 
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Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 100% Load 8 8 ~  C.u  i 

I Monitored Branches - 
kV 1 - 
230 
230 
230 
230 
230 
230 
138 
115 
115 
115 
115 
115 
115 
115 
115 

12004-PI-23 IMICHIGAN 115 IGRINT 115 I 1 

SYLVAN 
NLONOWD 

SlLV SPU 
SlLVSFTi 
CURRY FD 

CASSADAG 
EDGEWATR 
TAYLOR 
NSEARP 
NSBFELD 
TURNER 
4OST-WM 

20WPr23 PERSfllffi 115 GRANT 115 1 
2001.PC23 AMERICA 115 WEY 115 1 

I - P Z 3 I - E A  2001-PI-23 ASPER ::: IBENkEll WGHlChPL 
115 115 I 1 9 ~~ 

2wcPI-23 F L O W T P  69 INVERNTP 69 1 
2001.PI-23 AUCHTP Bo HIGHSPG 89 1 
2 w c P U 3  PASADEN4 230 PASADENA 115 1 
-PI-23 SUWANNEE 230 SUWANNEE 115 1 
2OWPI-23 SUWANNEE 230 SUWANNEE 115 2 
2004-Pl.23 ECLRWTR 230 ECLRWTR 115 1 
2004-PI-23 INDRIV 230 INDRIV 115 1 
2004-PI-23 LARGO 230 LARGOA 69 1 
2004-Pl.23 SHELO 230 SHELDNW 60 1 
2001-PI23 CLMTEST 230 CLMTEST 69 1 
20M.PI.23 WINDERME 230 WINDERME 69 1 
2001-PI43 R1VER.S 230 RIVER-S 69 1 
ZWI-PI-23 ELEVENW 230 ELEVEN€ 69 1 
2004-PI-23 JUNEAU-E 138 JUNEAU-E 89 1 
2004-PI-23 JASPER 115 JASPER 69 1 
*PI-24 SNPCANT 230 SYLVAN 230 1 
2001-PI-24 SYLVAN 230 NLONGWD 230 1 
2004-PI44 IND RIV 230 STANTON 230 1 
2004-PI-24 SILVRSP 230 SILVSPN 230 1 
MWPI-24 SILVRSP 230 SILVSPN 230 2 
2oocPI-24 RDPINR 230 CURRYFD 230 1 
20M-PI44 JUNEAUW 138 W N O N  138 1 
20WPI-24 NSB-SMYR 115 C M A D A G  115 1 
2004-PI-24 NSBSMYR 115 EDGEWATR 115 1 
20WPI-24 NSBSMYR 115 TAYLOR 115 1 
20WPI-24 NSESMYR 115 NSBARP 115 I 
MoCPlZ4 NSBSMYR 115 NSBFELD 115 1 
2004-PI44 SNPUNT 115 TURNER 115 1 
2004-PI-24 PASADENA 115 4OST-WM 115 1 
W P I - 2 4  MICHIGAN 115 KALM 115 1 
2001-PI44 MIDIlGAN 115 GRANT 115 1 
W P I - 2 4  PERSHIM 115 GRANT 115 1 
2wcPI-24 AMERICA 115 KUEY 115 1 
2wcPI-24 JASPER 115 WGHTCHR 115 1 
W P I - 2 4  AZALEA 115 BENNETT 115 1 
2oocPI.24 F L O W T P  69 INVERNTP 69 1 
2oocPI-24 AUCHTP 89 HIGHSPG 69 1 
20WPI-24 PASADENA 230 PASADENA 115 1 
2wcPI.24 SUWANNEE 230 SUWANNEE 115 1 
2004-PI24 SUWANNEE 230 SUWANNEE 115 2 
m04-PI44 ECLRWTR 230 ECLRWTR 115 1 
2oocPI-24 IND RIV 230 IND RIV 115 1 
2WXPI.24 U R G O  230 L A W O A  69 1 
ZUWPI-24 SHELO 230 SHELDNW 69 1 
20WPI-24 CLMTEST 230 CLMTEST Bo 1 
2 0 0 4 - ~ 1 - ~ 4  WINDERME no WINDERME 69 

~ l ~ 2 4 ~ R l V E F l - S  230 (P1VER.S I 
20WPI-24 UEVENW 230 ELEVEKE 
2004-PC24 JUNEAU-E 131) JUNEAU-E 69 
x l w ~ 1 - 2 4  JASPER 115 JASPER 69 1 

115 
115 
115 

115 
115 



Table I 
Comparison of Line &Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

c 1oOU LMd B U .  WU i 

C W  sL.1 r v  1 
2VWP.25  S h R A h T  230 
2My.P-25 S n V A h  230 
2VObP1.25 NDRIV 230 
20WPI.25 SILVRSP PO 
2004-P .25 SILVRSP 230 

2My.PI-25 JUhEIU.W 1M 
mO1.Pl.25 N S B Y V R  115 
20WPI.25 hSBSMVR 115 
xxU.PI-25 h S B Y V R  115 
20WPI.25 hSBSMVR 115 
2VObPI25 NSBSMVR 115 
20M.P.25 SNPLANT 115 
W P - 2 5  PASADEM 135 
2 w L P - 2 5  MICUIQUv I 1 5  
20WP-25 MICMIOAN 115 
2VM.PI-25 PERSHIM 115 
XIWPI-25 AMERICA 115 

XIOCP.~~ R ~ P N R  230 

All Rows abo% 

Monitored Branches 

B L l 2  “V2 
SYLVAN 230 
N-ONOWD 230 
STAhT% a0 
SLVSPN 230 
SILVSPN 230 

QMhOh 130 
CASADAG 115 
EDGEWATR I15 
TAnOR I15 
NSBARP 115 
kS0FE.D I t 5  
TURNER 115 
M S T O J M  ? t 5  
ULW 115 
GRAhT 135 
G R I M  115 
rVLW I15 

CURRVFO ao 

MM.PC25 
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2 V W P  .25 ALACn TP MGHSPQ &3 

~ ~ .. 
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SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 116 
IN0 RIV 230 IND RIV 115 
LARGO 230 LAffiOA 69 
SHELD 230 SHELDNW 69 
CLMTEST 230 CLMTEST 69 
WINDERME 230 WlNDERME 69 
RIVER+ 230 RIVER-S 69 
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Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Anernatives 
1ooX Load Bu. C... 

. 
2004-PI.27 NSBSMYR 115 CASSADAG 115 
2004-PI-27 NSBSMVR 115 EDGEWATR 115 
XHY-PI.27 NSBSMYR 115 TAYLOR 115 
2wl-PI-27 N S S M Y R  115 NSBARP 115 
mor-PI-27 NSBSMVR 115 NSSFELD 115 
20M.PI.27 SNFUNT 115 TURNER 115 
2004.PI-27 P A S A D W  115 4OST-DUM 115 
2004-PI-27 MICHIGAN 115 MLEV 115 
20WPI-27 MICHffiAN 115 GRANT 115 
2004-PC27 PERSHIM 115 GRANT 115 
2004-PI-27 AMERICA 115 MLEY 115 
2004-PI-27 JASPER 115 WGHTCHPL 115 
2004-PI-27 U N E A  115 0ENNETI 115 
2004-PI-27 FLORNTP 69 IWERNTP 69 
2004-PC27 W C H T P  69 HIGHSPG 69 
=-PI.27 PASADENA 230 PASADENA 115 
2wl-PI-27 SUWANNEE 230 SUWANNEE 115 
2004-PI.27 SUWANNEE 230 SUWANNEE 115 
2004-PI-27 ECLRWTR 230 ECLRWTR 115 
2004-PI-27 IN0 RIV 230 IND RIV 115 
2004-PI27 LARS0 230 U R G O A  62 
2004-PI-27 SHELD 230 SHELDNW 69 
2004-PI-27 CLMTEST 230 CLMTEST 69 
2004-PI-27 WINDERME 230 WINDERME 69 
2004-PI-27 RIVER-S 230 RIVER-S 69 
200441-27 ELNENW 230 ELEVEKE 69 
=.PI-27 JUNEAU-E 138 JUNEAU-E 69 
2004-PI-27 JASPER 115 JASPER 62 

20WPI-28 SYLVAN 230 NLONGWD 230 
2004-PI.28 INDRIV 230 STANTON 230 
20WPI-28 SILVRSP 230 SILVSPN 230 
2wI-PC28 SILVRSP 230 SILVSPN 230 
2wl-PI-28 RIOPINR 230 CURRVFD 230 
2004-PI-28 JUNEAU-W 138 LUNNON 138 
2004-PI.28 NSBSMYR 115 CASSADAG 115 
2004-PI-28 NSBSMYR 115 EDGEWATR 115 
M04.PI-28 NSBSMYR 115 TAYLOR 115 
20WPI-28 NSBSMYR 115 NSBARP 115 
Mo(-PI.28 NSBSMVR 115 NSBFELD 115 
2004-PI-28 =PLANT 115 TURNER 115 
20044.28 PASADENA 115 4OST.DUM 115 
2004-PIZ8 MICHIGAN 115 MLEV 115 
2004-PI-28 MICHIGAN 115 GRANT 115 
2004.PI-28 PERSHlffi 115 G R A M  115 
2wl-PI-28 WERICA 115 MLEY 115 

WGHTCHPL 115 
BENNETI 116 

x)M-P I -~~  SNPUNT ao snvm no 

I All nom ab0V' 

2o04-pi.2n WCHTP 69 
2004-PC28 PASADENA 230 
2004-PI.28 SUWANNEE 230 
20WPI-28 SUWANNEE 230 
2004-PI-26 ECLRWTR 230 
=-PI.28 IN0 RIV 230 

2004-PI-28 SHELD 23U 
~ 2004-PI-28 CLMTEST 230 

xKIcPI.28 WINDERME 230 
2wl-PI-28 RIVER-S 230 
20WPI-28 ELEVENW 230 
2004-Pl.28 JUNEAU-E 138 
tW04-PI.28 JASPER 115 

200~~1 .28  URGO 230 

Monitored Branches I 

INVERNTP 69 

PASADENA 115 
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SUWANNEE 115 
ECLRWTR 115 
IN0 RIV 115 
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JUNEAU-E 69 
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HKHSPG 69 

URGOA 69 

2004-P..27 SN P A T  SYLVAN 
2004-PI-27 SYLVAN NLONGWD 230 
20WPI-27 INDRIV STANTON 
2004-P-27 SILVRSP 230 SlLVSPh 230 
xKIcP127 SILVRSP 230 SlLVSPh 230 

I x K I c P l l 7  IRlOPIIR z3 1 WNON CURRVFD 230 138 
xyY.PI.27 L N V I & W  
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I Table I 

2004-PI.29 
20WPI49 
2004-PI-29 
200..PI-29 
200.-PI.29 
20WP129 

Comparison of Line 8 Transformer Flows 
Following N-1 Distutbances 

for Various NSB 500 MW Generation Aiternatives 
I l o p 1 c L ~ d  8.w W.. i 

NSESMYR 
NSBSMYR 
NSBSMYR 
NSESMYR 
NSESMYR 
SNPUNT 

All Flow abov 

Monitored Branches 

%PI29 
200.-PI-% 
2oocPI-29 
MOI-PI-29 
20WPI.29 

PASADW 115 40ST-DUM 115 
MlCHffiAN 115 K N E Y  115 
MlCHffiAN 115 GRANT 115 
PERSHIND 115 GRANT 115 
WERICA 115 KNEY 115 

200.-PC29 PASADENA 230 P A S A D W  115 
2oocPI.29 SUWANNEE 230 SUWANNEE 115 
m01-PI49 SUWANNEE 230 SUWANNEE 115 
20WPI-29 ECLRWlR 230 ECLRWTR 115 
200..PI-29 IND RIV 230 INDRIV 115 
20M-PC29 UROO 230 LAROOA 69 
20oCPI-29 WELD 230 SHELD-NW 69 
%PI-29 CLMTEST 230 CLMTEST 69 
2004-PI-29 WINDERME 230 WINDERME 69 
20M.PI-29 RIVER-S 230 RIVER-S 69 
m.W% E L M N W  230 ELEVEUE 69 
2004-PI29 JUNEAU-E 138 JUNEAWE Bo 
2004-Pl.29 JASPER 115 JASPER Bo 
%PI-30 S N W T  230 SYLVAN 230 
20M.PI-30 SYLVAN 230 NLONOWD 230 
2001-PI-30 INDRIV 230 STANTON 230 
2oocPIJO SVVRSP 230 SILVSPN 230 
20WPI-30 SILVRSP 230 SILVSPN 230 

20WPI-30 JUNEAU-W 138 GANNON 138 
2WcPIOO NSESMYR 115 CASSADAG 115 
2004-PI40 NSB-SMYR 115 EDGEWATR 115 
20WPI-M NSBSMYR 115 TAYLOR 115 
2oocPI-30 NSESMYR 115 NSBARP 115 
200.-PI-30 NSESMYR 115 NSEFELD 115 
2004-PI.30 SNPLANT 115 TURNER 115 
20WPI40 P A S A D W  115 40.51-DUM 115 
%PI40 MlCHlGAN 115 KNEY 115 
2oocPI-30 MICHIGAN 115 G W  115 
%PI30 PE- 115 GRANT 115 
m04-Pl40 AMERICA 115 KNEY 115 
%PI40 JASPER 115 WOHlCHPL 115 
2004-PI-30 AZALEA 115 BENNETT 115 
2004-PI-30 FLOMLTP 69 INVERNTP Bo 
=.PI-30 MACHTP 69 HIGHSPG Bo 
2004-PI30 PASADENA 230 PASADENA 115 
2oocPI-30 SUWANNEE 230 SUWANME 115 
MOI-PI-30 SUWANNEE 230 SUWANNEE 115 
20M-PI30 ECLRWTR 230 ECLRWTR 115 
2WcPI-30 UiD RIV 230 
20M.PI-30 URQO 230 
2004-PI-30 SHELD 230 
2004-PI00 CLMTEST 230 
2oocPl40 WINDERME 230 
20M.PI-30 RIVER-S 230 
200.-PI40 ELEVEN W 230 
ZWCPI-30 JUNEAU-E 138 
20WPI-30 W P E R  115 

~ - P C ~ O  Rm PINR 230 CURRY FD 230 

SYLVAN 
N LONGWD 

SlLV SPN 
SlLV SPN 
CURRY FD 

CASSMAG 
EDGEWATR 
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- 
kV 2 - 
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JASPER 

- :* 
1 
1 
1 
1 
2 
1 
T 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 

- 

- * 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
16 
2 
2 
16 
18 
16 
2 

- 

- 

w 2004-Pll 
sol to 
FPi 

P.Wll 

aM %PI1 
s . 8  10 
FPC 

P.lC.nt 

- 
%Pl 

s.1 10 
JEA 

P.lC.nt 



Comparison of Line 8 Transformer flows 
Following N-I Disturbances 

for Various NSB 500 MW Generation Akernatives 
100% Load B a n  C u a  1 

... 
M(Y-PMl JUNEAUW 138 W N O N  138 
W P I - 3 1  NSESMYR 115 CAss*DAQ 115 
M(Y-PC31 NSESMYR 115 EDGEWATR 115 
M(Y-PM1 NSSSMYR 115 TAYLOR 115 
WWPI-31 NSESMYR 115 NSEARP 115 
W P I . 3 1  NSBSMYR 115 NSEFELD 115 
W P I - 3 1  SNPI.Mil 115 TURNER 115 
W P I - 3 1  PASADENA 115 40ST.DUM 115 
W P I - 3 1  MlCHffiAN 115 K N E Y  115 
W P I - 3 1  MICHlGAN 115 GRANT 115 
WWPI41 PERSHM 115 GRANT 115 
WWPI-31 AMERICA 115 KNM 115 
WWPI41  JASPER 115 WGHTCHPL 115 
PWPI.31 UALEA 115 B E N N m  115 
W W P M l  FLORMTP 69 INVERNTP 69 
WWPI-31 MACHTP 69 HlGHSPG 69 
WWPI-31 PASADENA 230 PASADENA 115 
~ w P I - 3 1  SUWANNEE 230 SUWANNEE 115 
W P M I  SUWANNEE 230 SUWANNEE 115 
M(Y-PI31 ECLRWTR 230 ECLRWTR 115 
WM-PI41 INDRIV 230 INDRIV 115 
WM-PI41 LARGO 230 LAROOA 69 
W W P I J l  SHELD 230 SHELD-NW 69 
m ~ P I . 3 1  CLMTEST 230 CLMTEST 69 

All Flows abov 

Monitored Branches 

2UWPI.31 JASPER 115 JASPER 69 
iUWPI42 SNRANT 230 SYLVAN 230 
WoCP132 SYLVAN 230 NLONGWD 230 
WWPI-32 IND RIV 230 STANTON PO 
20M.PI-32 SILVRSP 230 SILVSPN 230 
xKu-PI42 SILVRSP 230 SILVSPN 230 
WWP142 RDPINR 230 CURRYFD 230 
WWPI-32 JUNEAUW 130 W N O N  138 
WWPI-32 NSB-SMYR 115 CASSADAG 115 
W P I - 3 2  NSSMYR 115 ECGEWATR 115 
2wcP142 NSBSMYR '115 TAYLOR 115 
WWPI-32 NSBSMYR 115 NSEARP 115 
WWPI-32 NSBSMYR 115 NSEFELD 115 
-PI-32 SNPUNT 115 TURNER 115 
200.-PI-32 PASADENA 115 4OST-WM 115 
2Wl-PI-32 MlCHlGW 115 KNEY 115 
W P 1 3 2  MlCHffiAN 115 GRANT 115 
W P 1 4 2  PERSHIM 115 GRANT 115 
2wcPI-32 AMERICA 115 KNM 115 
W P I - 3 2  JASPER 115 WGhTCHR 115 
W P I - 3 2  AZALEA 115 BENNETT 115 
WPI-~Z FLORMTP m INVERNTP m 
~ p 1 . 3 2  ALACHTP 69 HIGHSPG m 
ZWCPI-32 PASADENA 230 PASADENA 115 
2wl-PI42 SUWANNEE 230 SUWANNEE 115 
WWPIJ2 SUWANNEE 230 SUWANNEE 115 
=PI-32 ECLRWTR 230 ECLRWTR 115 
W W P W  HDRIV 230 INDRIV 115 

WWPMP SHELD 230 SHELC-NW 69 

W P M 2  WINDERME 230 WINDERME 69 
M(Y-PI42 RIVER-S 230 RIVER-S S4 
M(Y-PI42 ELEVENW 230 ELEVENE 69 
W P 1 3 2  JUNEAU-E 131) JUNEAUE 69 
W P l 0 2  JASPER 115 JASPER 69 

WWPI-32 LAFDO PO URGOA Bo 

WWPIJZ CLMTEST 230 CLMTEST m 

cy. I Bus1 k V 1 I  0U.2 kV2 
mWP131 ISNFUNT 230 [SYLVAN 230 

2 w c P - 3 1  INDRIV 230 STANTON 230 
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I 

Monitored Branches 

C a s  Bus1 k V l  Bus2 k V 2  
2004.5 SNPLANT 230 SYLVAN 230 
2004.5 SYlVAN 230 NLONGWD 230 
20M.5 INDRIV 230 STANTON 230 
2004.5 SlLVRSP 230 SILVSPN 230 
2001.5 SlLVRSP 230 SILVSPN 230 
2004.5 RIOPINR 230 CURRY FD 230 
2001.5 JUNEAU-W 138 GANNON 138 
2UM.5 NSESMYR 115 CASSADAG 115 
2004.5 NSBSMYR 115 EDGEWATR 115 
2001-5 NSBSMYR 115 TAYLOR 115 
2004.5 NSBSMYR 115 NSEARP 115 
2001.5 NSESMYR 115 N S F E L D  115 
2001.5 SNPLANT 115 TURNER 115 
2001-5 PASADENA 115 MST.WM 115 
2004.5 MICHIGAN 115 KUM 115 
2004-5 MICHIGAN 115 GRANT 115 
2004-5 PERSHlffi 115 GRANT 115 
mol-5 AMERICA 115 KUEV 115 
mol-5 JASPER 115 WGHTCHPL 115 
WM-5 -EA 115 BENNEr l  115 
mM.5 FLORALTP 69 INVERNTP 69 
20W5 N A C H T P  SO HIGHSPG 69 
20W5 PASADENA 230 PASADENA 115 
20M-5 SUWANNEE 230 SUWANNEE 115 
20W5 SUWANNEE 230 SUWANNEE 115 
20M.6 ECLRWTR 230 ECLRWTR 115 
2001.5 IND RIV 230 IND RIV 115 
2004.5 U R j O  230 U R G O A  69 

Table I 
Comparison of Line 8 Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I looX Load B w  CU. i 

'Y0l.i 

W M ~  

lM-5 
ZOM-5 

20046 
20016 
mol6 
W M d  
W M 6  
W M d  
ZDM-5 
MMd 
20044 
20044 
W M b  
20046 
20016 
W W  
W M 6  
20M6 
20046 
20046 
20046 
20046 

20044 
20016 
XlM6 
20016 
xKu6 
mold 
20046 
20046 
20046 
20016 
20016 
20044 
20M6 

MM-S 

All Flow abow 

~~~ ~~ 

ELEVENW no ELEVEKE So 

S N W T  no snvm no 

JUNEAWE 138 JUNEAU-E 69 
JASPER 115 JASPER 69 

SYLVAN 230 N L W W D  230 
INDRIV 230 STANTON 230 
SlLVRSP 230 SILVSFU 230 
SlLVRSP 230 SHVSFU 230 
RIOPINR 230 CURRYFD 230 
JUNE4U.W 134 W N O N  138 
NSBSMYR 115 CASSADAG 115 
NSESMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSESMYR 115 NSEARP 115 
NSBSMYR 115 USEFELD 115 
S N P U N T  115 TURNER 
PASADENA 115 4OST-DUM 
MIWIGAN 115 K U E V  
MICHIGAN 115 G R I M  
PERSHlf f i  115 G R I M  
AMERICA 115 KALM 
JASPER 115 WGWCHPL 
A?ALEA 115 E E N N E l l  
FLORALTP 69 INVERNTP 

PASADENA 230 PASADENA 
SUWANNEE 230 SUWANNEE 
SUWANNEE 230 SUWANNEE 
ECLRWTR 230 ECLRWTR 
IND RIV 230 INDRIV 
LARGO 230 LARGOA 
SHELD 230 SHELC-NW 
CLMTEST 230 CLMTEST 
WINDERME 230 WINDERME 
RIVER-S 230 R1VER.S 
ELEVENW 230 ELEVEKE 
JUNEAU-E 138 JUNEAU-E 
JASPER 115 JASPER 

ALACHTP 69 HIGHSPG 

- n 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 

- 

2UM.5 ISmELD 230 SnELDhW 69 
CLMTEST 230 C - W E S T  69 
WlhDERME 230 WINDERME 69 
R1VER.S 230 R1VER.S 60 

115 
115 
115 
115 
115 
115 
115 
115 
69 
60 
115 
115 
115 
115 
115 
69 
69 
69 
69 
69 

69 
69 

69 

1 

1 
1 

1 
1 

2 
1 
1 

1 

1 
1 
1 
1 - 

- 
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1 
11 
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10 
10 
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11 
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Table I 
Comparison of Line &Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 1W% Load Base C a n  1 

2004.7 
2 0 W 7  
2004.7 
2004-7 
2004.7 
2004-7 
2004.7 
2004.7 
W W 7  
2004-7 
2004.7 
2004-7 
2004-7 
2004-7 
2004-7 
2004-7 
2004.7 
2004-7 
2004-7 
2 0 W 7  
2004.7 
2004-7 
2004.7 
2004.7 
M M - 7  
2004-7 
2004-7 
2004-7 
20044 
200- 
2004-8 

All Flow above 

NSBSMYR 115 CASSADAG 115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
SNPLANT 115 TURNER 115 
PASADENA 115 YIST-DUM 115 
MICHIGAN 115 KALEY 115 
MlCHlGW 115 GRANT 115 
PERSHlffi 115 GRANT 115 
AMERICA 115 KALEY 115 
JASPER 115 WGHTCHPL 115 
AZALE4 115 BENNETT 115 
FLORALTP 69 INVERNTP 69 
ALACHTP 69 HlGHSPG 69 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
INDRIV 230 INDRIV 115 
LARGO 230 LARGOA 59 
SHELD 230 SHELDNW 59 
CLMTEST 230 CLMTEST 59 
WINDERME 230 WINDERME 69 
RIVER-S 230 RIVER-S 69 
ELEVENW 230 ELEVEKE 59 
JUNEAWE 138 JUNEAU.E 69 
JASPER 115 JASPER 59 
SNPLANT 230 SYLVAN 230 
SYLVAN 230 NLONGWD 230 
INDRIV 230 STANTON 230 

I Moni to red  Branches 

20044 
20044 
2004.6 
20044 
20048 
20044 
20M-8 
2004-8 

2004 7 5h PLAhT SYLVAN 
20047 SYLVAh N.ONGND 230 
2004-7 INDRIV 230 STANTON 230 

NSBSMYR 115 CASSADAG 115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
SNPLANT 115 TURNER 115 
PASADENA 115 40ST.DUM 115 
MICHIGAN 115 KALEY 115 

2004.7 5hPLAhT 230 SYLVAN 230 
20M.7 S n V A h  230 N-ONGND 230 

~ ~~ 

20048 ASPER 115 WGrlTC-P. II5 
20048 *uU 115  B E h N m  115 
2CO4-8 F.ORNTP 69 hVERhTP 59 
2004.6 I \ J C d T P  69 .(G.(SPG 69 
20044 PASACENA 230 PASADEM 115 
2QM8 SLWAhNEE 230 S-WANhEE I t 5  
20044 5-WAhhEE 230 SrWAhhEE 115 

X 0 4 4 h D R V  230 1hDR.V ? I 5  
MM4 A R G O  230 A R G O A  59 

zoo48 ECLRNTR 230 ECLRWTR 115 

1&-7 ISILVRSP 230 ISILVSPN 230 

20044 

MU4 
20046 

SLVRSP 230 SlLV SPh 230 
R O P N R  230 CcRRVFD 730 
-1ihFALI.W 138 G M h O N  138 

~ 

ELEVENW 230 E L N E K E  59 

JASPER 115 JASPER 69 
JUNEAU-E 138 JUNEAWE 69 

SLVSPh 230 
CJRRYFD 230 

MICHIGAN 115 GUANT 115 
PERWING 115 GRANT 115 
AMERICA 115 KALEY 115 

2004.8 5rlE.D 730 S k E L D h N  69 
2004.8 CLMT EST C-MTEST 59 
2004.8 NhDERME 230 WhDERME 69 

l2X&8!RVER.S 1 RVER.S 69 
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Table I 

C U I  Bus 1 kV 1 BUS2 kV2 
2004-9 SNPLANT 230 SYLVAN 230 
20044 SYLVAN 230 NLONGWD 230 
20044 IND RIV 230 STWTON 230 
2004.9 SILVRSP 230 SlLVSPN 230 
20044 SILVRSP 230 SILVSPN 230 
2001-9 RIOPINR 230 CURRYFD 230 
2004-9 JUNEAU.W 138 W N O N  138 
2004-5 NSBSMYR 115 CASSADAG 115 
2004-9 NSBSMYR 115 EDGEWATR 115 
2004-9 NSBSMYR 115 TAKOR 115 
2004-9 NSBSMYR 115 NSBARP 115 
20044 NSBSMYR 115 NSBFELD 115 
2004-9 SNPLANT 115 TURNER 115 
2004.9 PASADENA 115 IOST-DUM 115 
2004.9 MICHIGAN 115 KUM 115 
2004.9 MICHIGAN 115 GRANT 115 
2004.9 PERSHING 115 GRANT 115 
2004.9 AMERICA 115 K N M  115 
2004.9 JASPER 115 WGHTCHPL 115 
2004.9 AZALEA 115 0ENNEll' 115 
2004.9 FLORNTP 69 INVERNTP 69 
2004.9 U C H T P  69 HIGHSPG 69 
2004.9 PASADENA 230 PASADEN4 115 
20044 SUWANNEE 230 SUWANNEE 115 
2004.9 SUWANNEE 230 SUWANNEE 115 
2wL.9 ECLRWTR 230 ECLRWTR 115 
2004-9 IND RIV 230 IND RIV 115 
2004-9 LARGO 230 LARGOA 69 
2004.9 SHELD 230 SHELE-NW 69 
W . 9  CLMTEST 230 CLMTEST 69 
2004.9 WINDERME 230 WINDERME 69 
2004-9 RIVER-S 230 RIVER-S 69 
2004-9 ELEVENW 230 ELEVEKE 69 
2004.9 JUNEAU-E 138 JUNEAU-E 69 

Comparison of Line 8 Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Akernatives 
L 100% Load Base c.U 1 

2004-10 MICHIGAN 115 GRANT 115 
2004-1OPERSHlNG 115 GRANT 115 
2004-10 AMERICA 115 KUEY 115 
2004.10 JASPER 115 WGHTCHPL 115 
20M-lOAZUEA 115 BENNETT 115 
2004.10 FLORNTP 69 INVERNTP W 
2 0 0 4 - 1 0 U C H T P  69 HIGHSPG 69 
2004-10 PASADENA 230 PASADENA 115 
2004-10 SUWANNEE 230 SUWANNEE 115 
ZOM-10 SUWANNEE 230 SUWANNEE 115 
ZUWlOECLRWTR 230 ECLRWTR 115 
2001-10 INDRIV 230 INDRIV 115 
2004-10 LARGO 230 U f f i O A  69 
2001-10 SHELD 230 SHELC-NW 69 
20WlO CLMTEST 230 CLMTEST 69 
2004.10 WINDERME 230 WINDERME 69 
2001-10 R1VER.S 230 RIVER-S 69 
2001.10 E L N E N W  230 ELEVEKE 63 
2004-10 JUNEAU-E 138 JUNEAU.E 69 
W - I O J A S P E R  115 JLSPER 69 

All Flow above 

Monitored Branches 

/_ASPEE  JASPER ~9~ 
2004.10 S h  PLAhT SYLVAh 
ZOM.IO s n v m  N L W G W D  230 
2001.10 !hDRmV 230 S l A N T W  230 
2004.151S.VRSP 230 SlLVSph 230 

115 N S A R P  115 
115 I NSBFELD 115 

115 

- 
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Table I 
Comparison of Line &Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Ahernatives 

I 1W% Load Base Case i 

c- Bur 1 kV 1 
2004.11 SN PLANT 230 
200d-11 SYLVAN 230 
2004-11 INDRIV 230 

2004-11 SILVRSP 230 

2004-11 JUNEAU-W 138 
2001-11 NSB-SMYR 115 
2004.11 NSBSMYR 115 
200411 NS0SMYR 115 
2004.11 NSBSMYR 115 
2004.11 NSBSMYR 115 
2004-11 SNPLANT 115 
2004-11 PASADENA 115 
2004-11 MICHIGAN 115 
2004-11 MICHIGAN 115 

20~4.11 SILVRSP no 

2004-?1 RmPlNR no 

All Flows above 

Bus2 kV2 
SYLVAN 230 
NLONGWD 230 
STANTON 230 

SILVSPN 230 

GANNON 138 
CASSADAG 115 
EDGEWATR 115 
TAYLOR 115 
NSBARP 115 
NSBFELD 115 
TURNER 115 
4OST-DUM 115 
KNM 115 
GRANT 115 

SILVSPN 230 

CURRYFD 230 

.~~ ~~ ~~ ~ 

2004-11 SUWANNEE 230 SUWANNEE 115 
2004-11 ECLRWTR 230 ECLRWTR 115 
2004-11 INDRIV 230 INDRIV 115 

2004-11 SHELD 230 SHELC-NW 69 

2004-11 WINDERME 230 WINDERME 69 
2004.11 RIVER-S 230 RIVER-S 69 
2004-11 ELEVEN W 230 E L N E K E  69 
2004-11 JUNEAU-E 138 JUNEAWE 59 
2004.11 JASPER 115 JASPER 69 
2004-12 SNPLANT 230 SYLVAN 230 
2004-l2SYLVAN 230 NLONGWD 230 
2004-12 INDRIV 230 STANTON 230 
2004.12 SILVRSP 230 SILVSPN 230 
2004-12 SILVRSP 230 SlLVSPN 230 
2004-12 RIOPINR 230 CURRY FD 230 
2004-12 JUNEAU-W 138 GANNON 138 
2004-12 NSBSMYR 115 CASSADAG 115 
2004-12 NSBSMYR 115 EDGEWATR 115 
2004.12NSBSMYR 115 TAYLOR 115 
2004.12NSBSMYR 115 NSBARP 115 
2004.12 NSBSMYR 115 NSBFELD 115 
2004.12SNPLANT 115 TURNER 115 
2004-12 PASADENA 115 4OST-DUM 115 
2004-12 MICHIGAN 115 KNM 115 
200412 MICHIGAN 115 GRANT 115 
2004-12PERSHlNj 115 GRANT 115 
2004-12AMERlCA 115 KNM 115 
2004.12 JASPER 115 WGHTCHPL 115 
2004-12AZIUEA 115 BENNETT 115 
2004.12 FLORALTP 69 INVERNTP 69 
2004-12 N A C H T P  69 HIGHSPG 69 
2004-12 PASADENA 230 PASADENA 115 
2004-12 SUWANNEE 230 SUWANNEE 115 
2004-12 SUWANNEE 230 SUWANNEE 115 
2004-12ECLRWTR 230 ECLRWTR 115 
2004-12 IND RIV 230 IND RIV 115 
2004-12URoO 230 U R O O A  69 

230 CLMTEST 69 
230 WINDERME 69 

2004-11 U R ~ O  230 URGOA 69 

2004-11 CLMTEST 230 CLMTEST 69 

2004.12 WELD no SHELD-NW w 

PERSHINO 115 GRANT 115 
AMERICA 115 K N E Y  115 
JASPER 115 WGHTCHPL 115 

~~~ ~ ~ ~ 230 
2001.12 ELEVEN W 230 
20M-12 JUNEAU-E 138 
2004-12 JASPER 115 

... 
I&-III*Z*LEA 115 IBENNETT 115 

RIVER-S 89 
ELEVEKE 69 
JUNEAU.€ 69 
JASPER 69 

k ? ? l A . * C m T P  2001.ll FLORA.1P 69 69 IMIGmSPG lhVERNTP 69 69 

2004. l l  PASADEM 230 PASADENA I t 3  
2004.11 SLWAhNEE 230 SUWANhEE I13 

, 
I 
I 
! 
I 
I 
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I 
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I 
I 
1 
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11 
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P a p  6 01 18 
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I Table I 

C l u  Bus 1 k V 1  Bus2 k V I  
2004-13 SNPLANT 230 SYLVAN 230 
2004-13SVLVAN 230 NLONGWD 2% 
2004-13 INDRIV 230 STANTON 230 
2004.13SlLVRSP 230 SILVSPN 230 
2004-13 SILVRSP 230 SILVSPN 230 
2004.13 RIO PlNR 230 CURRY FD 230 
2004.13 JUNEAU-W 138 W N O N  138 
2004.13 NSBSMYR 115 CASSADAG 115 
2004.13 NSBSMYR 115 EDGEWATR 115 
2004-13 NSBSMYR 115 TAYLOR 115 
Z w l - 1 3  NSBSMYR 115 NSBARP 115 
2004-13 NSBSMYR 115 NSBFELD 115 
2004-13SNPLANT 115 TURNER 115 
2004.13 PASADENA 115 MST.DUM 115 
2004-13 MICHIGAN 115 KNEY 115 
2004.13 MICHIGAN 1 t 5  GPANT 115 
2004-13 PERSHIK. 115 GRANT 115 
2004-13AMERICA 115 KNEY 115 
20W13JASPER 115 WGHTCHPL 115 
2004-13Az*LEA 115 BENNETT 115 
2004.13 FLORMTP 69 INVERNTP 69 
2004.13ALACHTP 69 HIQHSPG 69 
2004-13 PASADENA 230 PASADENA 115 
2004-13 SUWANNEE 230 SUWANNEE 115 
2004-13 SUWANNEE 230 SUWANNEE 115 
2004-13ECLRWTR 230 ECLRWTR 115 
2001-13 IND RIV 230 IND RIV 115 

Comparison of Line 8 Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 

[ lootc Load 6 . u  C a m  1 

2004 13 A900 230 
2004-13SHE.D 230 
mM.13 C.MT EST 230 
2004.13 WlNDERME 230 
2004.131RVECI.S 230 

All Flows abov 

Monitored Branches 

~ 4 f f i O A  69 
S r l L D h W  69 
CLMT EST 69 
WINDERME 69 
RIVER-S 6P 

W - 1 3  E L W E N W  230 E L N E K E  69 
2004.13 JUNEAUE 138 JUNEAWE 69 
2004-13 JASPER 115 JASPER 69 
2004-14SNPLANT 230 SYLVAN 230 
2004.14SYLVAN 230 N L W G W D  230 
2004-14 INDRIV 230 STANTON 230 
2004-14 SILVRSP 230 SILVSPN 230 
2004-14 SILVRSP 230 SILVSPN 230 
W - 1 4  RIOPINR 230 CURRYFD 230 
2004.14JUNEAU-W 138 GANWN i3e 
2004-14NSBSMYR 115 CASADAG 115 
2004.14 NSBSMYR 115 EDGEWATR 115 
2004-ldNSBSMYR 115 TAYLOR 115 
2004-14NSBSMYR 115 NSBARP 115 
2004-14NSBSMYR 115 NSBFELD 115 
W . I k S N P L * N T  115 TURNER 115 
2004.14 PASADENA 115 IOST-DUM ll5 
2004.14 MICHIGAN 115 WEY 115 
2004-14 MICHIGAN 115 GRANT 115 
2004-14 PERSHIM 115 GRANT 115 
200+14*MERICA 115 WFf 115 
2004.lAJASPER 115 WGHTCHPL 115 
2004-14Az*LEA 115 BENNETT 115 
2004-14 FLORMTP 69 INVERNTP 69 
2004.14ALACHTP 6s HIGHSPG 69 
2004-lAPASADENA 230 PASADENA 115 
2004-14 SUWANNEE 230 SUWANNEE 115 
2004-14 SUWANNEE 230 SUWANNEE 115 
2004-14ECLRWR 230 ECLRWTR 115 
2001-14 IN0 RIV 230 INDRIV 115 

SnELDhW 69 
C A T E S T  69 

(_I4lRlVER-S ~ g3 IRIVERS 
2024.14 ELEVEN W E L N E K E  
MWlA JUNEAU-E 138 JlJNEAUE 
2001.16 JASPER 115 JASPER 

- :* 
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Table I 
Comparison of Line & Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 100% Load Base Cam i 

2004.15 

20M-15 
200415 
2004.16 
2004-15 
2004-15 
2004-15 
2004-15 

2004.15 
2004-15 
2004.15 

All Flows above 

JASPER 115 WG$CHPL 
2004.15AZAlEA 115 B E N N m  

FLORALTP 69 INVERNTP 
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W M . I 7  
WM.17 
W04.17 

Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 

I ~OOULO.~BWCU. I 
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X)M.l7IEClRWTR 230 
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Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
iOO% Load Base Caw 
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MM-21 NSBSMYR 115 CASADAG 115 
2001-21 NSBSMYR 115 EDGEWATR 115 
20M-21 NSBSMYR 115 TAYLOR 115 
200421 NSBSMYR 115 NSBARP 115 
2001-21 NSBSMYR 115 NSBFELD 115 
2004-21 SNPLANT 115 TURNER 115 
ZUM-21 PASADENA 115 MST-DUM 115 
20M-21 MICHIGAN 115 KALM 115 
20M.21 MICHIGAN 115 GRANT 115 
MU-21 PERSHlffi 115 GRANT 115 
2001-21 AMERICA 115 KNM 11s 
2001.21 JASPER 115 WGWCHPL 115 
2004.21 U U E A  115 0 E N N m  115 
MM-21 FLORUTP 69 INVERNTP 69 

20M-21 PASADENA 230 PASADEN4 115 
20M-21 SUWANNEE 230 SUWANNEE 115 
2004-21 SUWANNEE 230 WWANNEE 115 
2004-21 ECLRWTR 230 ECLRWTR 115 
2004.21 IND RIV 230 INDRIV 115 
200421 LARGO 230 LARGOA 69 
2004-21 SHELO 230 SHELC-NW 69 
2004.21 CLMTEST 230 CLMTEST 69 
2004.21 WINDERME 230 WINDERME 69 
2004.21 RIVER-S 230 RIVER-S 69 
20M-21 ELEVENW 230 ELEVEKE 69 
2OM.21 JUNEAU-E 138 JUNEAU-E 69 
20M.21 JASPER 115 JASPER 69 
WM-22SNPLANT 230 SYLVAN 230 
2004.22SYLVAN 230 NLONGWD 230 
2004.22 IND RIV 230 STANTON 230 

230 SlLVSPN 230 

2004.21 NACHTP 69 HIGHSPG 69 

Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
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2004-23 JUNEAU-W 138 
2004-23 NSBSMYR 115 
2004-23 NSBSMYR 115 
2004.23 NSBSMYR 115 
2004-23 NSBSMYR 115 
2004.23 NSBSMVR 115 
2004.23 SN PLANT 115 
2004-23 PASADENA 115 
200423 MICHIGAN 115 
2004-23 MICHIGAN 115 
2004.23 PERSHING 115 
2004-23AMERICA 115 
2004.23 JASPER 115 
2004-23AzALEA 115 
2004-23 FLORALTP 69 
2004-23 ALACH TP 69 
2004-23 PASADENA 230 

230 
230 
230 

~~~~~ ~ 230 
2004-23 LARGO 230 
2004-23 SHELD 230 
2004.23 CLMT EST 230 
2004-23 WINDERME 230 
2004-23 RIVER-S 230 
2004-23 ELEVEN W 230 
2004-23 JUNEAU-E 136 

Comparison of Line & Transformer flows 
Following N-1 Disturbances 

for Various NSE 500 MW Generation Alternatives 

L 100% Load Base Case i 

GANNON 
CASSADAG 
EDGEWATR 
TAYLOR 
NSBARP 
NSB-FELD 
TURNER 
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K A L M  
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GRANT 
KALEY 
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RIVER-S 
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All Flow above 

Monitored Branches 
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~~ ~. ~ ~ 
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Cas. ’ 0.S)  “ < 1  ’ 0LS2 ‘ ” 2  
2004-25 S h P J h T  230 SV.VAh 230 
2001.25 SYLVAh 230 h.ONGWD 230 
2004.25 ND R V  230 STANTOh 230 
2004.25 S.VRSP 230 S L V S P h  23: 
2004.25 SILVR SP 230 SIIV SPh 230 
2004.25 ROPlNR 230 CJRRVFD 230 
2004.25JrhEA..W 138 GANhOh 138 
2004.25 NSBSMVR 115 CASSADAG 115 
2004-25hSBSMVR 115 EDGEWATR ‘ I S  
2004.25lhSBSMYR 115 T A n O R  115 
2004.2S~NSB.SMVR * I 5  hSBARP 195 
2004-25 h Y I S M V R  1 1 5  NSBFELC I t 5  
2004.25ShPAhT 1 0  TLRNER 115 
2004.25 PASAOENA I t 5  UJST.D\IM ( $ 5  
2004-2SMCnffiAh 115 I(I_EV ? I 5  
2004.25 MlCkGAh 115 G R A h l  115 
2004.25PERSnlffi I ! )  GRAhT 1 1 5  

I 

2004-2SIAMERICA 115 115 

Comparison of Line & Transformer Flows 
Following N-I Disturbances 

for Various NSB 500 MW Generation Alternatives 
I lW% L M d  B U .  C Y .  i 

m04.26 
a m 2 6  
2004.26 
2004.26 

2004.26 

All Flows abaw 

Monitored Brambs 

MICHIGAN 115 GRAM 115 
PERSHIW 11s GWNT 11s 
AMERICA 115 K N E V  11s 
JASPER 115 WGHTCHPL 115 

2 0 0 4 - 2 6 U U E A  115 B E N N m  115 
FLORMTP 69 INVERNTP 69 

230 PASADENA 115 
230 SUWANNEE I15 
230 SWWANNEE 115 
230 ECLRWTR 115 

INDRIV 115 

~ ~ ~ ~ ,lMTEST .. 

2004-25 WINDERME 230 WINDERME 69 
2004-25 RIVER-S 230 RIVER-S 
2004.25 ELEVENW 230 ELEVEKE 69 

20OC25 JASPER 115 JASPER 
2004-26SNFLUiT 230 SYLVAN 230 
2MY26SYLVAN 230 NLONGWD 230 
2004-26 INDRIV 230 STAMON 230 
2004-26 SILVRSP 230 SILVSPN 230 
2004-26 SILVRSP 230 SlLVSPN 230 
20W26RIOPNR 730 CVRRVFD 230 

2004.26NSBSMYR 115 CASSADAG 115 
2004.26NSBSMYR 115 EDGEWATR 115 
2004-26NSBSMYR 115 TAYLOR 115 
2004.26NSB-SMVR 115 NSBARP 115 
20M-26 NSBSMVR 115 NSBFELD 115 

m04-2s JUNEAU-E 138 JUNEAU-E 69 

zo(u-26 JUNEAU-w 136 GANW 138 

S h P A N 7  175 TURNER 115 
PASADENA 115 UIST.DUM 115 
M C k G A N  115 KAlEV 115 

2004-261lND RIV 230 . h D R V  115 
2004-26,AWO 230 A W O A  69 

WELD 230 WE-DNH 69 
? - H I E S 1  230 C-HTEST 69 

ELEVEKE 

i J  
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Table I 

2004-27 
2004-27 
2004.27 
2004-27 
2004-27 
2004-27 

M W 2 7  
2004-27 

2004.27 

~104.27 
2004.27 
2004-27 
2004-27 
2004-27 
2004.27 
2004-27 
2004-27 
2004.27 
2004-27 
2004-27 
2004-27 
2004-27 
2004-26 
2004-28 
2004.28 
2004-28 
2004-28 
2004.28 
2004-28 

2004-26 
2004.28 

Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Akernatives 

I 1- Laad B a s  C M O  i 

2004-27NSBSMYR 115 EDGEWATR 115 
2004.27NSBSMYR 115 TAYLOR 115 

NSBSMYR 115 NSBARP 115 
NSBSMYR 115 NSBFELD 115 
SNPLANT 115 TURNER 115 
PASADENA 115 MOST-DUM 115 
MICHIGAN 115 KALEY 115 
MICHIGAN 115 QRANT 115 

2004-27PERSHlffi 115 GRANT 115 
AMERICA 115 KALEY 115 
JASPER 115 WGHTCHPL 115 

2004.27.CUE4 115 BENNETT 115 
FLORALTP 69 INVERNTP 69 

2004-27ALACHTP 69 HlGHSPG 69 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR 115 
IN0 RIV 230 IND RIV 115 
LARGO 230 LARGOA 59 
SHELD 230 SHELDNW 69 
CLMT EST 230 CLMT EST 69 
WINDERME 230 WINDERME 69 
R1VER.S 230 RIVER-S 69 
ELEVENW 230 ELEVEN-E 69 
JUNEAU-E 138 JUNEAU.E 69 
JASPER 115 JASPER 69 
SNPLANT 230 SYLVAN 230 
SYLVAN 230 NLONGWD 230 
IND RIV 230 STANTON 230 
SILVRSP 230 SILVSPN 230 
SILVRSP 230 SILVSPN 230 
RIO PlNR 230 CURRY FD 230 
JUNUU.W 138 GANNON 138 

NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 CASSADAG 115 

c All Flow above 

~~ ... 
2004-26SNPLANT 115 TURNER 115 
2004.28 PASADENA 115 4OST-DUM 115 
2001-28 MICHIGAN 115 KALEY 115 
2004.28 MICHIGAN 115 GRANT 115 
2004-28PERSHlffi 115 G W N T  115 
2004-28NAERICA 115 KALEY 115 
2004-28 JASPER 115 WGKlCHPL 115 
2004.28AZALEA 115 BENNEl l  115 
2004-28 FLORUTP 69 INVERNTP 69 
2004-28 ALACHTP 69 HlGHSPG 69 
2004.28 PASADENA 230 PASADENA 115 
2004-28 SUWANNEE 230 SUWANNEE 115 
2004.28 SUWANNEE 230 SUWANNEE 115 
2004-28ECLRWTR 230 ECLRWTR 115 
20W28 INDRIV 230 INDRIV 115 
2004.28 LARGO 230 LAROOA 69 
2004-28SHELD 230 SHELDNW 69 
2004-28 CLMT EST 230 CLMT EST 59 
2004.28 WINDERME 230 WINDERME 69 
2004-28 RIVER-S 230 R1VER.S 69 
2004-28 ELEVENW 230 ELEVEKE 69 
2004.28 JUNEAU-E 138 JUNEAU-E 69 
2004.26 JASPER 115 JASPER 69 

Monitored Branches 
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'" 
I 
I 
I 
I 
z 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

! 

- 
'& 
1 
1 
I1 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
I1 
I 1  
I 1  
I1  
2 
11 
2 
2 
2 
2 
2 
2 
I 1  
2 
16 
2 
2 
16 
16 
16 
2 
1 
1 
11 
2 
2 
2 
16 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
I f  
2 
2 
16 
I f  
1f 
2 

- 

- -... - 

- 
ase 2004E 

Sell I O  



I Table I 

c u .  8"s 1 
20M-29 SN PLANT 
2004.29 SYLVAN 
2001.29 IND RIV 
2004.29 SlLVR SP 
2001-29 SILVR SP 
MW29 R U  PlNR 
2001.29 JUNEAU-W 
2004-29 N S S M Y R  
2001.29 NSBSMYR 
2001-29 NSBSMYR 
2001-29 NSBSMYR 
2004.29 NSBSMYR 
2OM-29 SN PLANT 
2004.29 PASADENA 
2001-29 MICHIGAN 
2001.29 MICHIGAN 
ZXU.29 PERSHIM 
2001-29 AMERICA 

W - 2 9  -EA 
2001-29 F L O W T P  
2001.29 W C H  TP 
2001-29 PASADENA 
2004.29 SUWANNEE 
2004.29 SUWANNEE 
2001-29 E CLRWTR 
2001-29 IND RIV 
20M-29 U R O  
2001-29 SHELD ~~~ ~~ 

20oC29 CLMTEST 230 CLMTEST 69 
2004-29 WINDERME 230 WINDERME 69 
2004-29 RIVER-S 230 RIVER-S 69 
2 0 0 4 - 2 9 E L M N W  230 ELEVEKE 69 
2001-29 JUNEAU-E 138 JUNEAU-E 69 
2004.29JASPER 115 JASPER 69 
2004.30SNPLANT 230 SYLVAN 230 
2WC30SYLVAN 230 NLCUGWD 230 
2004.90 INDRIV 230 STANTON 230 
2001.30 SILVRSP 230 SILVSRI  230 

230 SILVSRI  230 
230 CURRYFD 290 

2004-29 JASPER 

Comparison of Line 8 Transformer flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I lOm LMd 81.. U.. I 

115 
115 
115 
115 
115 
69 
69 
230 
230 
230 
230 
230 
230 
230 

I All Flom abov, 

G R W T  115 
G R W T  115 
KUM 115 
WGhlCHPL 115 
BENNETT 115 
INVERNTP 69 
HIGHSPG 69 
P M D E N A  115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
IND RIV 115 
U f f i O A  69 
SHELDNW 69 

Monitored Branches I 

~~~ ~~ ~~ ~ 138 
2001.30NSBSMYR 115 

20M-30 NSBSMYR 115 
2001-30 NSBSMYR 115 
2004.30NSBSMYR 115 
2001-30 SN PLANT 115 
W - 3 0  PASADEN4 115 
2WC30MICHffiAN 115 

2001.30 NSBSMYR 115 

GAJiNoN 1s 
CASSADAG 115 

TAYLOR 115 
NSBARP 115 
N S F E L D  115 
TURNER 115 
4&ST-WM 115 
KUM 115 

EWEWATR 115 

- 
kV 1 - 
230 
230 
230 
230 
230 
230 
138 
115 
115 
115 
115 
115 
115 
115 
115 

NLONGWD 230 
STANTON 230 
SILVSPN 230 
SILVSRI  no 
CURRYFD 230 
GAJiNON 138 
CASSADAG 115 
EDGEWATR 115 
TAYLOR 115 
NSBARP 115 
N S F E L D  115 
TURNER 115 
U)ST.DUM 115 

B E N N E l l  
INVERNTP 
HIGH SPG 
PASADENA 
SUWANNEE 
SUWANNEE 
E CLRWTR 

I f f i O  IND RIV A 

SHELDNW 
CLMT EST 
WINDERME 
RIVER-S 
ELEVEKE 
JUIIEAU-E 
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Table I 
Comparison of Line &Transformer Flows 

Following N-I Disturbances 
for Various NSB 500 MW Generation Alternatives 

I 1WX Load Base Cam i 
All Flows above 

Monitored Branches 

M.31 S N P U h l  SY.VAN 
04-11 SYLVAN h.ONGWD 230 
0 1 . 3 1  I h D R Y  230 STAk lOh 230 .. 

230 SILVSPN 230 
230 SILVSPN 230 
-- 230 I CURRY FD 230 

04-31 I r h E A L - W  138 GAhhOh 135 
04.31 NSBSMYR 115 CASSADAG 115 
M.31 hS0SMVR 115 EDGEWATR 215 .~ ~ 

M-31 NSBSMYR 115 TAYLOR 115 
04-31 NSBSMYR 115 NSBARP 115 
04.31 NSBSMYR 115 NSBFELD 115 
0 4 4 1  SNPLANT 115 TURNER 115 
M-31 PASADENA 115 4OST.DUM 115 
M-31 MICHIGAN 115 MLM 115 
04-31 MICHIGAN 115 GRANT 115 
01.31 PERSHIM 115 GRANT 115 
04-31 AMERICA 115 U L E Y  115 
04.31 JASPER 115 WOHTCHPL 115 
04-31 PZALEA 115 BENNETT 115 
04.31 F L O W T P  69 INVERNTP 69 
04-31 L A C A T P  69 h G h S P G  69 
C l - 3 1  PASADEM 230 PASADEhA 115 
On-3) SdWAhhEE 230 SLWAhhEE 115 
04.31 S-WANNEE 230 SLWANhEE 115 
Od.31 EC.RWTR 230 EC-RWTR 115  

230 I i D k l V  115 
230 LARGOA 69 

04.31 SnE.D 230 YrE.DhW 59 
04.31 CLMT EST C-MTEST 69 
Od.31 W WERME 230 W hDERME 69 
M.3' I R VER.S :::I fi.VER.S 59 
04-31 ELEVENW 230 ELEVEKE 69 
W311JUNEAU-E 138 1JUNEAU.E 69 

;;;  JASPER go M.~I~.ASPER 
04.32 Sh P A h T  SYLVAh 
04.32 SYL'fAh 230 h.OMWD 230 
C1.12 h D  RIY 230 S l A k l O h  710 ~~ ~ ~~ ~ ..~ 

230 SILVSPN 230 
230 ISlLVSPN 230 

M.32 RIO PihR 230 CrRRV FD 230 
Cd32.rlrEAU-W 138 GAhhON 130 
01.32 hS0SMYR 115  CASSADAG 115 
M.32 hiSBSMVR 115 EDGEWATR !a5 

I 

104.32 MICHIGAN 115 GRANT 115 
1M-32 PERSHIM 115 GRANT 115 
804-32AMERICA 115 K 4 L M  115 
804.32 JASPER 115 WGHTCHPL 115 
804-32PZALEA 115 BENNETT 115 
iM-32 FLORALTP 69 INVERNTP 59 
i M - 3 2 L A C n T P  6P n G d S P G  69 
104-32 PASADEM 210 PASADEhA 115 
1W32 SJWANhEE 230 S-WAhhEE 115 

)04-32 IND RIV 230 IND RIV 115 
104-32 LARGO 230 LARGOA 69 

230 SHELD-NW 69 104-32 I WELD 
104.321CLM;~EST 230 ICLMT EST 69 
104-32 U hDEqUE 230 W hDERME 69 
104.32 RVER.S 230 RVER.S 69 
:M.32 E.EYEh W 230 E.EVEh.E E9 
IM.32l.-NLA.-E 138 ..NEAL.E 59 
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Comparison of Line 8 Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Akematives 

I IWY Load Bas. c- i 

~~ 

XHY-33NSSSMYR 115 CASSADAQ 115 
20M-33NSSSMYR 115 EDQEWATR 1I5 
2UMA3NSBSMYR 115 TAYLOR 115 
2004.33 NSBSMYR 115 NSBARP 115 
20Oe33NSaSMYR 115 NSBFELD 115 
2004-33SNPLANT 115 TURNER 115 
2004-33 PASADEN4 115 4OST.WM 115 
200443 MlCHlQAN 115 WEY 115 
2004-33 MICHffiAN 115 GRANT 115 
2004-33 PERSHlffi 115 GRANT 115 
200.33 AMERICA 115 KNM 115 
2004.33 JASPER 115 WQHTCHPL 115 
2004-33AuLEA 115 BENNETT 115 
2UM.33 FLORALTP Bo INVERNTP 69 
200443AUCHTP Bo HffiHSPG Bo 
mol-33 PASADEN4 230 PASADENA 115 
2001.33 SUWANNEE 230 SVWANNEE 115 
2004-33 SUWANNEE 230 SUWANNEE 115 
200443 ECLRWTR 230 E C L W R  115 
2004.33 INDRIV 230 INDRIV 115 
20oC33UffiO 230 U f f i O A  60 
2004-33SHELD 230 W E L D N W  Bo 
WM.33 CLMTEST 230 CLMTEST Bo 
2004-33 WINDERME 230 WINDERME 69 
2001-33 RIVER-S PO RIVERS 69 
20M-33 ELEVENW 230 E L M K E  69 
2001-33 JVNEAU-E 138 JVNEIU-E 68 
2001-33 JASPER 115 JASPER 69 
20OcUSNPLANT 230 SYLVAN 230 
20W34SYLVAN 230 NLONGWD 230 
WC434 INDRIV 230 S T A M M  230 
WM.34 SILVRSP 230 SILVSPN 230 
XKY34SlLVRSP 230 SlLVSPN PO 
2004-34 RIOPINR 230 CURRY FD 230 
200444JUNEAU-W 130 WNON 130 
2004-UNSBSMYR 115 C M A D A G  115 
200444 NSBSMVR 115 EDGEWATR 115 
WM-34NSBSMYR 115 TAYLOR 115 
20M44NSSSMVR 115 NSSARP 115 
200444NSBSMYR 115 NSBFELO 115 
2004.34SNPUNT 115 N R N E R  1I5 
2004-34 PASADENA 115 U)ST.WM I I 5  
XHY-UMICHIQAN 115 W M  115 
2UW34MlWlGAN 115 QW 115 
20W34PERSHl f f i  115 QRANl 115 
2001-34AMERICA 115 WEY 115 
20W34JASPER 115 WOHTCHPL 115 
W M - 3 4 A u L E A  115 BENNElT 115 
WM44FLORALTP 69 INVERNTP 69 

HIQHSPQ 69 
PASADEN4 115 

All Flow abor 

Monitored Branches 

~ ~ ~ ~ ... 
2UM-34 SUWANNEE 230 
20C434ECLRWlR 230 
2004.34 INDRIV 230 
2004-34UffiO 230 
20C434SHELD 230 
20oC34 CLMTEST 230 
ZUM-34 WINDERME 230 
-34 RIVER-S 230 
Bo(-34 ELEVENW 230 
2004-34 JUNEAU-E 130 
X m 3 4 J A S P E R  115 

2004-33 SN PLANT SYLVAN 
ZM-33 SYLVAN NLONQWD 230 
2UM-33 INDRIV 230 S T M M  230 

SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
U f f i O A  64 
SHELDNW 69 
CLMTEST 69 
WINDERME Bo 
RIVER-S 69 
ELEVEKE Bo 
JUNEAU-E Bo 
JASPER Bo 

2004-33 SiLVRSP 230 SLVSPN 230 
mw33 SILVnsP no S L V S P h  no 

1200+3/RiUPhR 83 1 CURRVFD 230 
mol-33 JUNEAU.W QAN- 13a 
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Table I 

2004.35 NSBSMYR 115 
2004-35 NSBSMYR 115 

115 
115 
115 
115 
115 
115 
115 
115 
69 
6Q 
230 

2004-35 SUWANNEE 230 
2004-35 SUWANNEE 230 
200495 ECLRWTR 230 
2004-35 INDRIV 230 
2004.35 LARGO 230 
200445SHELD 230 
2004.35 CLMT EST 230 
2004-35 WINDERME 230 
2004-35 RIVER-S 230 
2004d5 ELEVENW 230 
2004-35 JUNEAU-E 138 
2004-35 JASPER 115 
2004-36 SNPUNT 230 
200446 SYLVAN 230 
2004-36 INDRIV 230 
2004-36 SILVRSP 230 
2004-36 SlLVR SP 230 
2004.36 RIO PlNR 230 
2004-36 JUNEAWW 138 
2004.36 NSBSMYR 115 
200446 NSBSMYR 115 
2004-36NSBSMYR 115 
2004JbNSBSMYR 115 
2004.36 NSBSMYR 115 
2004-36 SNPLANT 115 
200446 PASADENA 115 
200446 MICHIGAN 115 
2004-36 MICHIGAN 115 
2004.36 PERSHIW 115 
2004-36 AMERICA 115 
20WMJhSPER 115 
2004.36AZMEA 115 
2004-36 FLORALTP 69 
2004.36 ALACHTP 69 
200406 PASADENA 230 

230 
230 
230 
230 

2004-36 LAROO 230 
IZOQI-36IS;ELD 230 

I T 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 100% Load EOSe CMO I 

115 
115 
115 

NSBARP 115 
NSBFELD 115 
TURNER 115 
40ST.DUM 115 
IULEY 115 
GRANT 115 
GRANT 115 
WEY 115 
WGHTCHPL 115 
BENNEFl 115 
INVERNTP 69 
HIGHSPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
LAROOA 63 
SHELO-NW 69 
CLMT EST 69 
WINDERME 69 
RIVER-S 69 
E L N E K E  69 
JUNEAU-E 69 
JASPER 69 
SYLVAN 230 
N LONGWD 230 
STANTON 230 
SILVSPN 230 
SlLV SPN 230 
CURRY FD 230 
GANNON 138 
CASSADAG 115 
EDGEWATR 115 
TAYLOR 115 
NSBARP 115 
NSBFELD 115 
TURNER 115 
IOST-DUM 115 
WEY 115 
GRANT 115 
G W T  115 
W M  115 
WGHTCHPL 115 
BENNETT 115 
INVERNTP 69 
HIGHSPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
INDRIV 115 
IAROOA 69 
SHELC-NW 69 

t All Flow abovi 

Monitored Branches 

200435 
2004.35 
200405 
2004-35 
2004-35 
200405 
2004.35 

N LONGWD 
STANTON 
SILVSPN 
SlLV SPN 
CURRY FD 

SN PLANT 
PASADENA 
MICHffiAN 
MICHIGAN 
PERSHING 
AMERICA 
JASPER 

2004.35 JLh€AU.W 138 W h O h  
2004.35 hSBSMVR CASSADAG 

120C43~hSBSkWR 2004.35 NSBSMYR ili / r lV ln3  EDGEWATR 

200446 
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. . . .. 
ELEVEN W 230 ELEVEKE 69 
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:I 
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Table I 
Comparison of Line & Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Alternatives 

I SOX Lord B u s  Case i 

Monitored Branches 

Ca+S Bus1 kV1 B u r 2  
2004601 SNPLANT 230 SYLVAN 
20M60-1 SYLVAN 230 NLONGWD 
200460-1 INDRIV 230 STANTON 
200460-1 SILVRSP n0 SILVSPN 
2004-60-1 SILVRSP 230 SILVSPN 
200460-1 RIOPINR 230 CURRY FD 
200460-1 JUNEAU-W 136 GANNON 
200460.1 NSCSMYR 115 CASSADAG 
200460-1 NSB-SMYR 115 EDGEWATR 
2004601 NSBSMYR 115 TAYLOR 
200460.1 NSBSMYR 115 NSBARP 
2004-60-1 NSBSMYR 115 NSBFELD 
200460.1 SNPLANT 115 TURNER 
200460-1 PASADENA 115 40ST.DUM 
200460-1 MICHIGAN 115 KALEY 
200460-1 MICHIGAN 115 GRANT 
2004-60-1 PERSHIM 115 GRANT 
2004-60-1 AMERICA 115 KALEY 
2004-60-1 JASPER 115 WGHTCHPL 
2004-60.1 AZALEA 115 BENNETT 

200460.1 ALACHTP 69 HIGHSPG 
200460-1 PASADENA 230 PASADENA 
200460-1 SUWANNEE 230 SUWANNEE 
200460-1 SUWANNEE 230 SUWANNEE 
2004-60-1 E CLRWTR 230 E CLRWTR 
200460.1 IND RIV 230 INDRIV 
200460-1 LARGO 230 U R G O A  
200460-1 SHELD 230 SHELBNW 
200460-1 CLMT EST 230 CLMT EST 
2004-60.1 WINDERME 230 WINDERME 
2004-60-1 RIVER-S 230 R1VER.S 
2004.60.1 ELEVEN W 230 ELEVEWE 
200460.1 JUNEAU-E 138 JUNEAU-E 

rn04.e~-1 FLORALIP 69 INVERNTP 

All Flows ab0 

200460-2 
200460-2 
2004602 

200460-2 
200460-2 
200460-2 
200460.2 
200460-2 
200460-2 
200460-2 
200460-2 

200460-2 
200460-2 
200460-2 
200460-2 

200460-2 
2004602 

200160-2 

r n o e 0 - 2  

2 0 ~ 6 0 - 2  

~~ ~- 
NSBSMYR 115 TAYLOR 
NSBSMYR 115 NSBARP 
NSBSMYR 115 NSBFELD 

PASADENA 115 4OST.DUM 
MICHIGAN 115 KALEY 
MICHIGAN 115 GRANT 
PERSHIM 115 GRANT 
AMERICA 116 KALEV 
JASPER 115 WGHTCHPL 
I W L E A  115 BENNETT 
FLOFLUTP 69 INVERNTP 

PASADENA 230 PASADENA 
SUWANNEE 230 SUWANNEE 
SUWANNEE 230 SUWANNEE 
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Table I 
Comparison of Line 8 Transformer Flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Akernatives 

I 60% LMd 6.U aU i 

C b u  Bu. 1 kV I 
200460.3 WPLANT 230 
moch0.3 SYLVAN 230 
200460.3 INDRIV 230 
200460.3 SILVRSP 230 
200460.3 SILVRSP 230 
200460.3 ROPINR 230 
200460.3 JUNEAU-W 136 
100160.3 NSBSMYR 115 
2004603 NSBSMYR 115 
200460.3 NSBSMYR 115 
200460.3 NSBSMYR 115 
200460.3 NSBSMYR 115 
200460.3 SNPLANT 115 
200460.3 PASADENA 115 
200460.3 MICHIGAN 115 
200460.3 MICHIGAN 115 
200460.3 PERSHLNO 115 
20-3 AMERICA 115 
200460.3 JASPER I15 
200460.3 AZALEA 115 

Bur2 
SYLVAN 
NLONGWD 
STANTW 
SILVSPN 
SILVSPN 
CURRYFD 
QANNON 
CASSADAG 
EDGEWATR 
TAYLOR 
NSBARP 
NSBFELD 
TURNER 
4OST.DUM 
K N M  
GRANT 
GRANT 
K N M  
WOHTCHPL 
BENNETT 

2004603 F.3FU-TP (Io hVERNlP 

1001603 PASADEM 230 PASADEM I '  2004603 SUWANNEE 230 SdWAhhEE 

200460.3 u c n T ~  69 ~ G ~ ~ S P G  

~ . . ~  ~~ ~~ ~ ~~ ~~ 

200460.3 SUWANNEE 230 SUWANNEE 
200460.3 ECLRWTR 230 ECLRWTR 
200460.3 IND RIV 230 IND RIV 
200460.3 URGO 230 LAFGOA 
200460.3 SHELD 230 SHELC-NW 
200460.3 CLMTEST 230 CLMTEST 
200460.3 WINDERME 230 WINDERME 
200460.3 RIVER-S 230 RIVER-S 

200460.3 JUNEAU-E 1% JUNEAUE 
200460.3 JASPER 115 JASPER 
Woo1604 SNPLINT 230 SYLVAN 

2004604 IND RIV 230 STIWTCU 
200460.1 SILVRSP 230 SILVSPN 
200460.4 SILVRSP 230 SILVSPN 
200460.4 RIOPINR 230 CURRYFD 
200460.4 JUNEAWW 138 QANNON 
200460.4 N S S M Y R  115 CASSADAQ 
W046C-4 NSBSMYR 115 EDQEWATR 
20M6C-4 NSBSMYR 115 TAYLOR 
2My60.4 NSBSMYR 115 NSB-ARP 
200460.4 NSBSMYR 115 NSBFELD 
W 0 . 4  SNRANT 115 TURNER 
200460.& PASADENA 115 MST-WM 
200460.4 MlCHKiAN I15 K N M  
2My60.4 MICHKAN 115 G W N T  
20046CU PERSHlffi 115 GWWT 
200460.4 AMERICA 115 KNEV 
2004604 JASPER 115 WHTCHPL 
200460.4 AZALEA 115 B E N N m  
200460.4 FLORALTP 69 INVERNTP 

W0460.4 PASADENA 230 PASADENA 
200460.4 SUWANNEE 230 SUWANNEE 
200460.4 SUWANNEE 230 SUWANNEE 
1001dC-4 ECLRWTR 
200460.4 IND RIV 
200460.4 URGO 
200460.4 SHELD 
20M60.4 CLMT EST 
20M60.4 WINDERME 
200460.4 RIVER-S 
200460.6 ELEVENW 
200460.4 JUNEAU-E 
200460.4 JASPER 

200460.3 ELEVENW 230 ELEVEKE 

200460.4 SYLVAN no NLCUQWD 

2004-~0.4 u c n T ~  6s HK%SPG 

- 
kV 2 - 
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Table I 

CaSe Bus 1 kV1 
20046013 SN PLANT 230 
20046013 SYLVAN 230 
200460-13 IND RIV 230 
200460-13 SILVRSP 230 
200460.13 SILVRSP 230 
200460-13 RIOPINR 230 
200460-13 JUNEAU-W 138 
200460-13 NSBSMYR 115 
20046013 NSBSMYR 115 
200460-13 NSB-SMYR 115 
200460-13 NSBSMYR 115 
200460-13 NS0SMYR 115 
200460.13 SN PLANT 115 
200460-13 PASADENA 115 
200460-13 MICHIGAN 115 
200460-13 MICHIGAN 116 
200460-13 PERSHIM 115 
20046Q13 AMERICA 115 
200460-13 JASPER 115 
200460-13 -LE& 115 
2004-60-13 FLORALTP 69 
200460-13 ALACH TP 69 
2004-6013 PASADENA 230 
2004-60-13 SUWANNEE 230 
200460.13 SUWANNEE 230 
200460-13 ECLRWTR 230 
200460-13 IND RIV 230 
200460-13 LARGO 230 
200460-13 SHELD 230 
20046013 CLMT EST 230 

Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 

1 60% Load 01%. Case i 

0us2 k V 2  
SYLVAN 230 
NLONGWD 230 
STANTON 230 
SILVSPN 230 
SILVSPN 230 
CURRY FD 230 
GANNON 138 
CASSADAG 115 
EDGEWATR 115 
TAYLOR 115 
NSB-ARP 115 
NSCFELD 115 
TURNER 115 
MST.DUM 115 
W E Y  115 
GRANT 115 
GPANT 115 
KALEY 115 
WGHTCHPL 115 
0ENNETT 115 
INVERNTP 69 
HIGH SPG 69 
PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
IND RIV 115 
LAFGOA 69 
SHELDNW 69 
CLMT EST 69 

All Flows abov 

200460-14 SYLVAN 230 NLONGWD 230 
200460-14 IND RIV 230 STANTON 230 
200460-14 SILVRSP 230 SILVSPN 230 
200460-14 SILVRSP 230 SILVSPN 230 
200460-14 RIOPINR 230 CURRY FD 230 
200460-14 JUNEAU.W 138 GANNON 138 
20044-60-14 NSCSMYR 115 CASSADAG 115 
200460-14 NSCSMYR 115 EDGEWATR 115 
2004-60-14 NSB-SMYR 115 TAYLOR 115 
200460-14 NSBSMYR 115 NSBARP 115 
200460-14 NSBSMYR 115 NSB-FELD 115 
200460-14 S N P U N T  115 TURNER 115 
200460-14 PASADENA 115 40ST-DUM 115 
200460-14 MICHIGAN 115 KALEY 115 
200460-14 MICHIGAN 115 GRANT 115 
200460.14 PERSHIM 115 GRANT 115 
200460-14 AMERICA 116 KALEY 115 
200460-14 JASPER 115 WGHTCHPL 115 
200440-14 AZAlEA 115 BENNETT 115 
200460.14 FLORALTP 69 INVERNTP 69 
200460-14 ALACH TP 69 HIGH SPG 69 
200460-14 PASADENA 230 PASADENA 115 
XlMbO-l< SUWANNEE 230 SUWANNEE 115 
2004-60-14 SUWANNEE 230 SUWANNEE 115 
200460-14 ECLRWTR 230 ECLRWTR 115 
200460-14 INDRIV 230 INDRIV 115 
20046014 LARGO 230 LAROOA 69 
200460.14 SHELD 230 SHELDNW 69 
200460-14 CLMT EST 230 CLMT EST 69 
200460-14 WINDERME 230 WINDERME 69 
200460-14 RIVER-S 230 RIVER-S 69 
200460-14 ELEVENW 230 ELEVEKE 69 
200460-14 JUNEAU-E 138 JUNEAU-E 69 
200460-14 JASPER 115 JASPER 69 

E.EVEKE 

- :n 
1 
1 
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1 
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1 
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Table I 
Comparison of Line & Transfomer flows 

Following N-1 Disturbances 
for Various NSB 500 MW Generation Aternatives 

I (yr* Load Basa Qu i 
All Flows abo 

Monitored Branches - 
mv 1 - 

230 
230 
230 
230 
230 
230 
138 
115 
115 
115 
115 

200460-15 NSESMYR 115 NSEFELD 115 
200460.15 SNPLANT 115 TURNER 115 
200460.15 PASADENA 115 IOST-DUM 115 
200460-15 MICHIGAN 115 W M  115 
20046015 MICHIGAN 115 GRANT 115 
2004-60-15 PERSHING 115 GRANT 115 

SYLVAN 
N LONGWD 
STANTON 
SlLV SPN 
SlLV SPN 
CURRY FO 

CASSADAG 
EDGEWATR 
TAYLOR 
N S A R P  

- 
mv 2 - 
230 
230 
230 
230 
230 
230 
136 
115 
115 
115 
115 

20046015 A U C H T P  69 HIGHSPG 69 
20016015 PASADENA Z30 PASADENA 115 
200460-I5 SUWANNEE 230 SUWANNEE 115 
200460-15 SUWANNEE 230 SUWANNEE 115 
20046015 ECLRWTR 230 E C L R W R  115 
200460-15 IND RIV 230 IND RIV 115 
20046015 LARGO 230 U f f i O A  69 
200460-15 SHELD 230 SHELDNW 69 
20046015 CLMTEST 230 CLMTEST 69 
20046015 WINDERME 230 WINDERME 69 
20046015 RIVER.8 230 RIVER-S 69 
200460-15 ELEVENW 230 ELEVEKE 69 
200460-15 JUNEAU.E 138 JUNEAU-€ 69 
20046015 JASPER 115 JASPER 69 
20016016 SNPLANT 230 SYLVAN 230 
200460.16 SRVAN 230 NLONOWD 230 
20046016 INDRIV 230 STANTON 230 
200460-16 SlLVRSP 230 SILVSPN 230 
20046016 SlLVRSP 230 SILVSPN 230 
20046016 RIOPINR 230 CURRYFD 230 
200460-16 JUNEAWW 138 GANNON 138 
20046016 NSESMYR 115 CASSADAG 115 
200460-16 NSESMYR 115 EDGEWATR 115 
20046016 NSESMYR 115 TAYLOR 115 
20046016 NSESMYR 115 NSEARP 115 
XHu6C-16 NSESMYR 115 N S F E L D  115 
20016016 S N P U N T  115 TURNER 115 
20016018 PASADENA 115 IOST.WM 115 
20046016 MICHGAN 115 KNM 115 
200140-16 MICHIGAN 115 GRANT 115 
20oc6016 PERSHING 115 GRANT 115 
200460-16 AMERICA 115 KNM 115 
200460-16 JASPER 115 WOHTCHPL 115 
200460-16 M N E A  115 B E N N E l l  115 
200460-16 FLOPALTP 69 INVERNTP 69 

200460-16 PASADENA 230 PASADENA 115 
200460-16 SUWANNEE 230 SUWANNEE 115 

20046016 ECLRWTR 230 ECLRWTR 115 
-0-16 IND RIV 230 IND RIV 115 
200460-16 LARGO 230 U R Z O A  69 
200460-16 SHELO 230 SHELDNW 69 
200460-16 CLMTEST 230 CLMTEST 69 
200460-16 WINDERME 230 WINDERME 69 
200460-16 RIVER-S 230 R1VER.S 69 
20046016 ELEVENW 230 ELEVEKE 69 
20046016 JUNEAU.E 138 JUNEAU-E 69 
200140-16 JASPER 116 JASPER 69 

200460-16 NACHTP m HIGHSPG 69 

~ ~ 6 0 - i 6  SUWANNEE no SUWANNEE 115 

:b 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
I 
I 
I 
1 
I 
1 
I 
I 
I 

I 
1 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
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1 
1 
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I Table I 

- 
E 
1 
1 
11 
2 
2 
2 
18 
2 
1 
1 
10 
10 
1 
2 
11 
11 
11 
11 
2 
11 
2 
2 
2 
2 
2 
2 
11 
2 
1E 
2 
2 
1 E  
i t  
I f  
2 
1 
1 

11 
2 
2 
2 
1i 
2 
1 
1 
11 
11 
1 
2 
1 '  
1' 
1' 
1' 
2 
1 
2 
2 
2 
2 
2 
2 
1 
i 
11 
i 
i 
18 
16 
16 
2 

- 

- 

Comparison of Line &Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Alternatives 
I 60% Load 0-0 C.ae i 

Monitored Branches 

C3be Bus 1 kV 1 Bus2 k V 2  
20046017 SNPLANT 230 SYLVAN 230 
20016017 SYLVAN 230 NLONGWD 230 
2004.60-17 INDRIV no STANTON 230 
200460-17 SILVRSP 230 SILVSPN 230 

2 0 ~ 6 0 - 1 7  RIOPINR 230 CURRY FD 230 
200460-17 SILVRSP 230 SILVSPN 230 

20046017 JUNEAU.W 138 GANNON 138 
2004.6017 NSBSMYR 115 CASSADAG 115 
20046017 NSBSMYR 115 EDGEWATR 115 
200b60-17 NSBSMYR 115 TAYLOR 115 
2004.6017 NSB-SMYR 115 NSB-ARP 115 
2004.60-17 NSB-SMYR 115 NSCFELD 115 
20046017 SNPLANT 115 TURNER 115 
200460-17 PASADENA 115 U)ST.DUM 115 
20046017 MlCHlGW 115 K A L M  115 
r n ~ 4 0 . 1 7  MICHIGAN 115 GRANT 115 
200460.17 PERSHlffi 115 G M N T  115 
200460-17 AMERICA 115 KALM 115 
20046017 JASPER 115 WGHTCHPL 115 
20046017 AZALEA 115 BENNETT 115 
20046017 FLORALTP 69 INVERNTP 69 
20014017 ALACHTP 69 HIGHSPG 69 
200160-17 PASADENA 230 PASADENA 115 
20046017 SUWANNEE 230 SUWANNEE 115 
200460.17 SUWANNEE 230 SUWANNEE 115 
200460-17 ECLRWTR 230 ECLRWTR 115 
2004-60-17 IND RIV 230 IND RIV 115 
2004-60-17 LARGO 230 LARGOA 69 
200460-17 SHELD 230 SHELDNW 69 
200460-17 CLMT EST 230 CLMT EST 69 
200460-17 WINDERME 230 WINDERME 69 
200460-17 RIVER-S 230 RIVER-S 69 
rnok60.17 ELEVEN w 230 ELEVEN-€ 69 
20~60.17  JUNEAU-E 138 JUNEAU-E 69 
2004.60-17 JASPER 115 JASPER 69 
20046018 SNPLANT 230 SYLVAN 230 
20044018 SYLVAN 230 NLONGWD 230 
Z O O 4 6 0 1 8  IND RIV 230 STANTON 230 
mw6o-18 SILVRSP 230 SILVSPN 230 
rnwsn18 SILVRSP 230 SILVSPN no 
20O4.6018 RIOPINR 230 CURRY FD 230 
200460-18 JUNEAU-W 138 GANNON 138 
20046018 NSBSMYR 115 CASSADAG 115 
20016018 NSBSMYR 115 EDGEWATR 115 
20046018 NSBSMYR 115 TAYLOR 115 
200440-18 NS0SMYR 115 NSBARP 115 
200460-18 NSBSMYR 115 NSBFELD 115 

20046018 PASADENA 115 4OST.DUM 115 
rnww-18 MICHIGAN 115 KALM 115 

rno4.60-18 SNPLANT 115 TURNER 115 

rnok6018 MICHIGAN $15 GRANT 115 
rnw60.18 PER SHIM^ 115 GRANT 115 

All Flow abov 

200460-18 

20046018 
20046018 

200440-18 

r n M m i 8  

rnw.6018 

~~ ~~ 

FLORALTP 69 INVERNTP 69 

PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 

ECLRWTR 230 ECLRWTR 115 

ALACHTP 69 HIGHSPG 69 

SUWANNEE 230 SUWANNEE 115 

AMERICA 115 CALEY 115 
JASPER 115 WGHTCHPL 115 
AZALEA 115 BENNETT 115 

2004-50.18 hD RIV 230 hD R V  115 
2004.60.18 LAD30 LARGOA 69 

1200440-l8lSfiE.D if I SnE.DhW C-MTEST 69 59 
200460-18 C-MT EST 

I 
I 
I 
1 
2 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

- 
se 200P60 
sen 10 
SEM 

Percent - 



Table I 

C- 
200460.19 
xHy60-19 
200460.19 
200460.19 
20046019 
20046019 
20046019 
200460.19 
200460.19 
20044019 

Comparison of Line 8 Transformer Flows 
Following N-1 Disturbances 

for Various NSB 500 MW Generation Abernatives 

I Sm Lold B u s  C.Y i 

Bus1 kV 1 Bus2 hV2 
S N P U N T  230 SYLVAN 230 
SYLVAN 230 NLONGWD 230 
INDRIV 230 STANTON 230 
SILVRSP 230 SlLVSpN 230 
SILVRSP 230 SILVSPN 230 
RIOPlNR 230 CURRY FD 230 
JUNEAU.W 138 GANNON 138 
NSBSMYR 115 CASSADAG 115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 

All Flow abor 

Monitored Branches 

115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
69 

230 
230 
230 
230 
230 

230 
230 

20046019 WINDERME 230 
20046019 RIVER-S 230 
20046019 ELEVENW 230 
200460.19 JUNEAU-E 138 
200460.19 JASPER 115 
200460.20 S N P U N T  230 
20046020 SYLVAN 230 
20046C-20 INDRIV 230 

69 

no 

NSBARP 115 
NSBFELD 115 
TURNER 115 
44ST.DUM 135 
KALM 115 
G R W T  115 
GRANT 115 
KALM 115 
WGHTCHPL 115 
BENNETT 115 
INVERNTP 69 

PASADENA 115 
SUWANNEE 115 
SUWANNEE 115 
ECLRWTR 115 
IN0 RIV 115 

YIELD-NW 69 
CLMTEST 69 
WINDERME 69 
RIVER-S 69 
ELEVEKE 69 
JUNEAU-E 69 
JASPER 69 
SYLVAN 230 
NLONGWO 230 
STANTON 230 

n f f i n s ~ ~  69 

LARGO* 69 

20046019 
20046019 
20046019 
200180.19 
20046019 
20046019 
20046019 
200460.19 
20046019 
200460.19 
W0460.19 
20046019 
200180.19 
200460.19 
20046019 
20046019 
20046019 
20046019 
20046019 
20046019 

20046020 SILVRSP 230 S I L V S b  230 
mo180.20 SlLVRSP 230 S l L V S b  no 
20046020 ROPINR 230 C A R V F D  230 I '  200460-ZDIJLINUL-W 138 W h O h  138 

NSBSMYR 
NSBSMYR 
SN PLANT 
PASADENA 
MICHIGAN 
MlCHffiAN 
PERSHlffi 
AMERICA 
JASPER 
-EA 
FLOWLTP 
N A C H T P  
PASADENA 
SUWANNEE 
SUWANNEE 
E C L M R  
INDRIV 
LAROO 
SHELD 
CLMT EST 

2My60-20 
200460.20 
20046020 
2wc60.20 
2wc60.20 
20046020 
200480.20 
2My60.20 
20M6C-20 
200460-20 
20046020 
20046020 
200460x) 
200460.20 
20046020 
200460.20 
20046020 
200460.20 
2wc6020 
20046020 
200460.20 
mo18C-20 

CLMTEST 230 C.MTEST 69 
WmNDERME 230 WhDERME 69 
R1VER.S 230 RVER.S 69 

NSBSMYR 115 CASSADAG 115 
NSBSMYR 115 EDGEWATR 115 
NSBSMYR 115 TAYLOR 115 
NSBSMYR 115 NSBARP 115 
N S S M Y R  115 NS0FELD 115 
SNPUNT 115 TURNER 115 
PASADENA 115 44ST-WM 115 
MICHIGAN 115 KALEY 115 
MICHIGAN 115 GRANT 115 
PERSHlf f i  115 G R I N 1  115 
AMERICA 115 KALM 115 
JASPER 115 WOtClCHPL 115 
AZALEA 115 BENNETT 115 
FLOWLTP 69 INVERNTP Bo 
A U C H T P  69 HIGHSPG 69 
PASADENA 230 PASADENA 115 
SUWANNEE 230 SUWANNEE 115 
SUWANNEE 230 SUWANNEE 115 
ECLRWTR 230 ECLRWTR XI5 
IN0 RIV 230 IN0 RIV 115 
U R j O  230 LARSOA Bo 
SHELD 230 YIELD-NW 69 

200460.20 
20046020 
20046020 

- 
cx 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

- 
~ 

ELEVENW 230 ELEVEKE Bo 
JUNEAU-E 130 JUNEAU-E 69 
JASPER 115 JASPER 69 

- 2 
1 
1 

11 
2 
2 
2 
16 
2 
1 
1 

t o  
10 
1 
2 
11 
11 
11 
11 
2 
1 ,  
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16 
16 
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Comparison of Line 8 Transformer Flows 
Following N-1 Disturbances 

tor Various NSB 500 MW Generation Alternatives 
60% Load Bare Case 

2004.6021 
2004-60-21 
200460-21 
200460.21 

200460-21 
2004-60-21 

All Flaws abov 

FLORUTP 69 INVERNTP 
ALACH TP 69 H W  SPG 
PASADENA 230 PASADENA 
SUWANNEE 230 SUWANNEE 

E CLRWTR 230 E CLRWTR 
SUWANNEE 230 SUWANNEE 

200460-22 
200460.22 
200460-22 
WM-60-22 
200460-22 

Monitored Branches 

200460-21 %PLANT 230 SYLVAN 
200460-21 SYLVAN 230 NLONGWD 230 
200460-21 INDRIV 230 STANTON 230 
200460-21 SILVRSP 230 SILVSPN 230 
200460-21 SILVRSP 230 SILVSPN 230 
200460-21 RIOPINR 230 CURRY FD 230 
200460-21 JUNEAU-W 138 GANNON 138 
200460-21 NSBSMYR 115 CASSADAG 115 
200460-21 NSBSMYR 115 EDGEWATR 115 
200460-21 NSBSMYR 115 TAKOR 
200460-21 NSBSMYR 115 NSBARP 115 

115 
115 
115 
115 
115 
115 
115 
115 
115 
69 
69 
115 
115 
115 
115 
115 
69 
69 

MICHIGAN 115 K A L G  115 
MICHIGAN 115 GRANT 115 
PERSHlffi 115 GRANT 115 
AMERICA 115 KALN 115 
JASPER 115 WGHTCHPL 115 

! 
I , 
I 
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Table I 
Comparison of Line B Transformer flows 

Following N-I Disturbances 
for Various NSB 500 MW Generation Ahernatives 

I 60% Load Brie CIY I 

I All Flom abos 

Monitored Branches 

200460.23 U R G O  
200460.23 SHELD 

l i M 6 C - i  200460.23 1WiDERME CLMT EST 

C a  Bus1 UV 1 Bur2 W: 
200460.23 SNPLANT 230 SYLVAN 230 
200460.23 SYLVAN 230 NLONGWD 230 
200460.23 INDRIV 230 STANTON 230 
200460.23 SILVRSP 230 SILVSPN 230 
2UM6023 SILVRSP 230 SILVSPN 230 
200460.23 RIOPINR 230 CURRYFD 230 
200460.23 JUNEAU-W 138 W N O N  138 
200460.23 NSBSMYR 115 CASSADAG 115 
200460.23 NSSSMYR 115 EDGEWATR 115 
20046023 NSBSMYR 115 TAYLOR 115 
200460.23 NSBSMYR 115 NSBARP 115 
200460.23 NSBSMYR 115 NSBFELD 115 
200460.23 SNPLANT 115 TURNER 115 
200460.23 PASADENA 115 4GT-DUM 115 
200460.23 MICHIGAN 115 K U M  115 
200460.23 MICHIGAN 115 GRANT 115 
200460.23 PERSHING 115 GRANT 115 
200460.23 AMERICA 115 KALM 115 

115 WGhTCHPL 115 
115 BENNETl 115 
69 INVERNTP 69 

230 PASADENA 115 
230 SUWANNEE 115 
230 SUWANNEE 115 
230 ECLRWTR 115 
230 IND RIV 115 
230 LAROOA 69 
230 SHELC-NW 69 
230 CLMTEST 69 
230 WINDERME 69 
230 RIVER-S 69 
230 ELEVEKE 69 
138 JUNEAUE ES 
115 JASPER SS 
230 SYLVAN 230 
230 NLONGWD 230 

200460.24 INDRIV 230 STANTON 230 
20M60.24 SILVRSP Z30 SILVSPU 230 
200460.24 SILVRSP 230 SILVSPN 230 
200460-24 RIOPINR 230 CURRYFD 230 
200460.24 JUNEAU-W 138 QANNON 138 
200460.21 NSBSMYR 115 CASSADAG 115 
20046024 NSBSMYR 115 EDGEWATR 115 
200460.2d NSBSMYR 115 T A n O R  115 
200460.24 NSBSMYR 115 NSBARP 115 
200460.24 N S S M Y R  115 NSBFELD 115 
200460.21 SNPLANT 115 TURNER 115 
200460.24 PASADENA 135 4OST.DUM 115 
20M60.24 M I C H W  115 K U M  115 
200440.24 MICHIGAN 115 GRANT 115 
200460.24 PERSHlNj 115 GRANT 115 
200460.24 AMERICA 115 KUM 115 
200460.24 JASPER 115 WGHTCHPL 115 
200460.24 AZALEA 115 B E N N m  115 
200460.24 FLORUTP 69 INVERNTP 60 
200460-21 N A C H T P  69 HIGHSPG 69 
200460.24 PASADENA 230 PASADENA 115 
200460.24 SUWANNEE 230 SUWANNEE 115 
200460.24 SUWANNEE 230 SUWANNEE 115 

69 HIGHSPG 69 

20046G2A EC-RWTR 230 EC-RWTR 115 
20046224 ND R V INDRV 115 
200460.24 ADS0 A D S O A  69 

1 2 0 M 6 0 . 2 d S M - D  i! I Y(E.DNW 69 
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Comparison of Line & Transformer Flows 
Following N-1 Disturbances 

for Various NSE 500 MW Generation Alternatives 
80% Load 8.1. -60 

Monitored Branches 

CW.8 BUS 1 hV 1 Bus2 hV2 
2001-60.25 SNPLANT 230 SYLVAN 230 
2(30460-25 SYLVAN 230 NLONGWD 230 
200160.25 H D  RIV 230 STANTON 230 
20046025 SILVRSP 230 SILVSPN 230 
20016025 SILVR SP 230 SlLV SPN 230 

20046025 JUNEAU-W 138 GANNON 138 
200160.25 NSBSMYR 115 
20046025 NSBSMYR 115 
20046025 NSB.SMYR 115 
20046025 NSBSMYR 115 
200460-25 NSBSMYR 115 
200440-25 SNPLANT 115 
20046025 PASADENA 115 
200460.25 MICHIGAN 115 
2004-6025 MICHIGAN 115 
20046025 PERSHIM 115 
20046025 AMERICA 115 
2001-6025 JASPER 115 
200460-25 AZALEA 115 ~. ~ 

200640-25 FLORALTP 69 INVERNTP 69 
200460.25 A U C H T P  69 HIGHSPG 69 
20046025 PASADEM 230 PASADENA 115 
200460.25 SUWANNEE 230 SUWANNEE 115 
200460.25 SUWANNEE 230 SUWANNEE 115 
20046025  ECLRWTR 230 ECLRWTR 115 
2004-60.25 IN0 RIV 230 IND RIV 115 
2004.6025 LARGO 230 LARGOA 69 
200480-25 SHELD 230 SHELD-NW 69 
200460.25 CLMT EST 230 CLMT EST 69 
20046025 WINDERME 230 WINDERME 69 
20046025 RIVER-S 230 RIVER-S 69 
290460-25 ELEVEN W 230 ELEVEKE 69 
2004-6025 JUNEAU.E 138 JUNEAU-E 69 
200460-25 JASPER 115 JASPER 59 
200460-26 SNPLANT 230 SYLVAN 230 
200460-26 SYLVAN 230 N LONGWD 230 
200460.26 IND RIV 230 STANTON 230 
200460.26 Sl lVRSP 230 SILVSPN 230 

20046025 RIOPINR 230 CURRVFD 230 

CASSADAG 115 
EDGEWATR 115 
TAVLOR 115 
NSBARP 115 
NSBFELD 115 
TURNER 115 
QOST-DUM 115 
KALEV 115 
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Table 1 
Summary of Constrained Paths 

in Base Case & NSB Alternatives 



Table 2 
Summary of Constrained Paths 

in Base Case & NSB Alternatives 

, 



Table 3 
Summary of Constrained Paths 

in Base Case & NSB Alternatives 
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