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Sponsor Statement 
Susitna River Hydroelectric Power Project 

HB 336

This legislation will direct the Alaska Energy Authority to conduct a review 
of the past studies and analyses of the Susitna River hydroelectric power 
project. Submittal of its report to the legislature would he no later than June 
30,2010.

Additionally, under this legislation, Alaska Energy Authority a will conduct 
a collaborative study with Railbelt utilities to propose an appropriately-sized 
hydroelectric power project on the Susitna River.

Low price of oil helped to end the Susitna hydropower plan in the mid 
1980’s. The high price of oil could open the window of opportunity for 
development today. This proposal would respond to the assessed needs for 
power expansion to Kodiak. Southwest, and Northern Alaska.

The Act is scheduled for termination June 30. 2010.
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Changes betw een HB 336 & CSIIB  336 (RES)

Page I, line 11,
Insert alter area.

The authority shall present an interim report to 'he legislature not later than 
February 15,2009. If, at any point in the work process before the interim report is due, 
the authority finds that the project is nonviable, work shall be halted, and a report with 
those findings shall be immediately submitted lo the legislature. Unless the authority 
finds, before the interim report is due, that the project is nonviable,

Page I line 11.
Insert alter the above paragraph’s comma 
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S upp lem e n t to F isca l N o te  fo r H ouse  B ill 336 -  Susitna D am  E s tim a te

At the request o f the House Finance Committee, the following note has been developed to provide 
additional back up to the rough order o f magnitude estimate for Task 1 on the Feasibility Study Plan 
for House Bill No. 336 “directing the Alaska Energy Authority to conduct a study o f and to prepare 
a proposal for an appropriately sized Susitna River hydroelectric power plant”.

In that study plan, Work Task 1 is to provide a feasibility study and estimate o f plant and o f 
generated power costs based on reviewing and updating previous engineering work most specifically 
the work contracted by the Alaska Power Authority in support o f the application for a Federal 
Energy Regulatory Commission (FERC) license to construct the dam in 198-1.

An engineering design contractor and environmental consultant will lie selected from AEA’s 
approved list o f term contracts. A scope o f work and estimate will be requested tor the scope 
statement for Work Task 1. It is anticipated that tiie scope o f work provided will be consistent with 
the description below.

Work Task 1 consists o f the following activities.

1. Collection, review and organization o f existing engineering documentation from the Acres 
American study as well as any appropriate U.S. Army Corps ol Engineers documentation. A gap 
analysis o f the material will lie provided to identify where more detailed engineering may be 
required.
Cost: 5100,000

2. Engineering evaluation o f  existing design, update engineering work to current codes and 
standards including seismic codes, determination ot possible options for generation capacity 
appropriate lor the Susitna location within the context ot the 1081 design, preliminary review ot 
appropriateness o f original environmental work, order < >f magnitude engineering ot Alaska 
intertie, order of magnitude scheduling and eonslruciabiliiv for each generation case. All work 
to he performed by senior engineering consultants,
Cost: $500,000

3 Development of risk analysis on each case, including areas where additional engineering will he 
required, additional permitting, constructnbility and performance o f each ot the generation eases.
Cost: 550,000

•I. Peer review o f engineering both internally and in the Alaskan community to assist in 
determination of any fatal flaws in the possible designs or configurations.
Cost: 550,000



5. Cost estimates for each potential case, determination o f rough funding options and costs of 
money and estimate o f costs o f power. Evaluate against existing power costs and against 
existing power costs with fuel escalation.
Cost: $200,000

6. Development o f final report and presentation 
Cost: $50,000

7. Travel for cons alting engineers to Alaska 
Cost: $50,000

T o ta l Cost: $1,000,000
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E stim a te  for S usitna H ydro-electric  F easib ility  Study

In response to House Bill No. 336 “directing the Alaska Energy Authority to conduct a study of and

SI35 million dollar engineering study and applicauon to the Federal Energy Regulator)' Commission 
(FERC) for a license to construct in 1984. At that time the project was estimated to cost S5.3 billion 
for 1,620 MW o f generation capacity. Concerns about the ability to finance this project in 
conjunction with the collapse o f crude oil pricing resulted in the termination of this project.

Higher fuel costs, potentially dwindling natural gas resources, more stringent environmental 
testrictions including mercury and carbon emissions, and an energy infrastructure that is reaching 
the end o f service life require a review o f potential energy projects o f which the Susitna Hydro 
project is one important candidate.

One key concern of the existing Susitna design is that the generation capacity of 1,620 MW tar 
exceeds the current size of the Railbelt grid (approximately 1,000 MW) which results in significant 
concerns on load balancing and reliability.

The objective of this study is update previous study estimates to determine if the Susitna Hydro 
project is a feasible alternate generation source for the Railbelt Electrical Grid. To support this 
objective estimates will have to be made on potential sizing options (and costs) as well as reviewing 
environmental and socio-economic impacts. To aid in decision making cost o f power for generic 
alternative generation sources (coal, gas, wind, geothermal) will be developed, and finance options 
will considered.

Assumptions

The cost estimates for this work and the scope of work to evaluate the Susitna project are based on 
the following three assumptions.

First, the estimates and information that will he generated are for the purpose of understanding the 
feasibility o f this potential energy generation source, they will answer the question is the cost of 
power from this source competitive with other energy sources and should we proceed to more 
detailed analysis' The accuracy of the study estimates should not be considered to be better than

Secondly, it is important to understand that this is only one potential option in an Alaskan Energy 
Portfolio. A separate strategic energy plan for the State is necessary to be able to put these options 
into perspective. For example, for a project of this magnitude it is important that an appropriate 
industrial energy load anchor the demand. While examples of potential demands will be used in this

to prepare a proposal for an appropriately sized Susitna River hydroelectric power plant” this 
estimate and scope of work has been prepared.

The Susitna Hydro project has been subject to over 60 years o f study and analysis, culminating in a

Objectives

(+/-) 30'
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study, no significant analysis o f  those demands will be done. In a similar fashion the cost of 
upgrading the Railbdt Interlies is not included in this study as those upgrades will be required for 
any significant change in Railbelt generation.

Third, to minimize a long lead time that an RFP would require, AEA will be using a qualified 
engineering design contractor and environmental consultant from the qualified list o f  term contracts. 
Requests will be made o f  three contractors to provide assurance that scope o f  work and estimates 
are appropriate.

W ork Tasks and Estimates

The following work tasks and goals are envisioned to complete the study objectives. They are 
organized in order o f  priority and in doing so allow a phased approach to be taken on this study. If 
at any point in the work process it would appear that the project is non-viablc, work will be halted 
and a summary completed.

Work Task 1: Feasibility study and estimate o f  plant and o f generated power costs

The 1984 estimates for construction o f  the Susitna Hydro project will be updated for current costs 
as well as current construction and design technology. Constructability and logistics will be key 
components o f  this update. Additionally a review o f engineering anti technical risks including 
seismic design will be identified. The design o f this power is such that there are minimal size 
reductions that can be done. While there may be a need for 700 MW o f generating capacity the 
constraints o f the Susitna site may allow tor options o f  300 MW, and a 1000 MW. The study 
therefore will examine the possible size options that are inherent in the 1984 estimate and provide 
capital costs and costs o f  power over the lifetime of the tacilily (or those options.

Estimated Cost: S I,000,000

Work Task 2: Environm ental/Socio economic Impact Study

Environmental permitting anti the socio-economic impact on the affected area is a key component 
o f  this study anti will have the most impact on the feasibility o f this study. A review o f  necessary 
permits and an analysis o f potential impacts to the area will he done.

Estimated Cost: $300,000

Work Task 3: Cost o f Power for Selected Alternatives

An estimate of approximate costs of alternative power generation that would he accessible to the 
Railbelt will be made. < )ptions will consider the appropriate use o f coal, natural gas, wind, 
geothermal, tidal and an alternate source of hydro I hese estimates will he used to compare the 
reasonability o f  power generation from Susitna.

Estim ated  C os t: $ 8 0 0 ,0(H)



The size o f  this single generation will be in excess o f $5 billion and while it may provide 
appropriately cost o f  power, the ability to finance the costs may be the limiting factor. An analysis 
o f  potential financing options will be developed.

Estimated Cost: $200,000

Field Work

Limited field work is envisioned; however there may be need for helicopter access to the location of 
the proposed dam sites as well as limited amount o f field work including terrain, river conditions 
and potential construction camp sites and lay down areas.

Estimated Cost: $250,000

T ota l E s tim a te d  S tudy  Cost: $2,750,000

Schedule

It is anticipated that this work will take approximately two years. O ver the course o f the project 
interim reports and decisions on whether to proceed will be issued.

July 2008: Start o f  Project

W ork Task 4: Financing O ptions

December 2009: C om ple tion  o f  Estimates and H ydro generation options:

February 2010: D ra ft Final Report:
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My nam e is Eric Marchegiani. I am  first and foremost a citizen of Alaska and a resident of this 
wonderful State since May of 1975. I am also a member of the Matanuska Electric Association 
(MEA) Cooperative since I reside in Chugiak, Ak. I initially was employed with the Corp of 
Engineers on Elmendorf AFB from May 1975 until August 1981 and I completed investigations 
of hydroelectric power in SE Alaska, Railbelt and other parts of the State. I becam e a registered 
professional engineer in the State of Ak and four other states in the late 1970s. I worked for the 
State of Alaska, Alaska Power Authority from August 1981 to December of 2000.

During that timeframe I worked on a number of different projects for the Alaska Power Authority 
and its successor the Alaska Energy Authority. One of my duties were to provide oversight to 
the environmental studies that were incorporated into the FERC License application for the 
Susitna Project. I was not involved in all of the engineering aspec ts  of the project but was 
peripherally involved in that those aspec ts  that would affect the flows and the impacts or 
mitigation for the fishery resource which was one of the primary concerns environmentally. I 
provided oversight and m anagem ent during the s tage whereby we were closing the project up 
and organizing the reports and documents to be saved and stored for future use. I am not an 
expert on any certain aspec t of the Project but rather I have a historic perspective on the overall 
project.

Recently there has been renewed interest in the Susitna Hydroelectric Project and questions 
have been raised concerning the pro ect along with new legislation to "dust" off the reports and 
s e e  if it makes s e n se  to open up the option of pursuing the project again. Som e of what follows 
are questions that I have heard raised and others that one might ask about the project.

Please note the following is my personal opinion only and has no bearing or reflection o f 
m y present employment with the Federal Government!

1. Why w as  the  p ro jec t  no t p u rsu e d  to com pletion  back  in the  early  to mid 1980s? 
A n u m b er  of r e a s o n s  have b een  pu rpo rted  bu t the primary re a so n  w as  tha t  at the  
time th a t  the  FERC l icen se  w as  being su b m itted  an d  r e s p o n s e s  being genera ted  
on the EIS for th e  project; the  price of oil d ro p p ed  dow n to so m e th in g  in the range 
of $9/ barrel. The initial economics of the project were based  upon $20 to $25/ barrel 
and the idea was that oil w as suppose  to escalate over a period of time to may be $50 
per barrel. No one at the timeframe could imagine $30/barrel oil; little did they thing that 
in 2008 we would s e e  it at $100 per barrel. The economy was in poor shape  and a large 
number of people were turning in their keys to their hom es and just leaving the state. 
For those of you that were here; you may have remembered the depression that occurred 
from about 1985 thru about 1990 before things began to look a  bit better.

2. One of the  o th e r  r e a s o n s  w as  the h u g e  im pact c rea ted  by the  s ta te m e n t  from the 
bond  c o u n se l;  w hich  ind icated  tha t ihe P e rm a n en t  Fund e a rn in g s  (not the fund 
itself) w ould  n eed  to be p ledged  to cover  any  defau lt of the  b o n d s .  In essence, if 
the State was not able to make the payments on the bonds for whatever reason, then the 
interest earnings would need to be utilized to make the payments. B ecause  the Fund is 
sc  politically charged and the general public's opinion that would weigh in on the issue it 
was felt that it would likely be impossible to complete the financing of the project with that 
condition. Would that be necessary  today... I have no idea; this is one more aspect that 
the update should address.

Questions:



3. On the  en v iro n m e n ta l  s id e  th e re  w ere a n u m b er  of c o n c e rn s  but in my mind at least, 
it did not seem  like there should be all that big of a challenge. Although there may have 
been som e environmental concerns, I believe that was sort of a smoke screen for a 
larger concern that the project would be oversized and would generate so low of a cost 
for power that aluminum smelters would be brought in to suck up the excess energy. In 
my opinion, this concern w as not really based upon any solid information. The cost of 
power from the project depending upon the financing would have been in the $0.04/ kWh 
to may be $0.05/kWh range. This is about double and possibly triple what the pacific 
northwest was generating electricity for and one would not have to ship the ore to Alaska 
to process it. It just does not make a lot of sen se  to use  $0.06/ kWh energy when you 
might have a c c e s s  o $0.02/kwh.

4. On the  q u e s t io n  a b o u t  the  p ro jec t being too big for th e  Railbelt load. If the total 
project was completed and running, it could provide 1,600 Mw of peak power(short term) 
or approximately 800 Mw of base  load power(long term). The amount of energy that it 
could produce is about 6,500,000 Mwh of electricity each  year. The combined sales 
(actual generation energy requirements would be larger) by the six Railbelt utilities in 
2006 was about 5,000,000 Mwh(Based upon data from 2006 CEA Annual Report) or 
about 77% of the possible output of the project. If the sta te  started to pursue the project 
seriously in the next year; the time line for power on line (POL) would likely be about ten 
years due to the time necessary  for permitting, licensing, engineering and finally 
construction. So in ten years how much more of the remaining 1,500,000 Mwh would be 
required?? I am riot sure but my feeling is that som e portion of that amount would likely 
be utilized such that the amount available for growth once the project was completed or 
at least initial p h a se s  completed would be totally absorbed by the consumers thus leaving 
nothing substantive enough for any enterprise such as  an aluminum smelter. Also I 
don't believe both W atana and Devil Canyon could be totally constructed in 5 years after 
the licensing w as completed. One of the two would be complete and the other would 
likely still be under construction for another 3-5 years. This is the kind of staging 
information that would be developed in a review of the previous studies and the 
development of a new load forecast.

5. One of th e  o th e r  d e tr im en ts  to the dev e lo p m en t of th e  p ro jec t w as  the way the 
S ta te  c h a n g e d  th e  m ake  up of the Directors of the  A laska Pow er Authority. 
Originally the Alaska Power Authority was set up such that there was a five member 
board and all the m em bers were public/ private people from the community somewhat 
similar to the New York Power Authority. They were to provide the long term view and 
guidance to the Executive Director and staff to develop power projects in the State. I am 
not sure when but at som e point in time when there was a substantive influx of funding; 
the legislation that provided the funding also changed the mix of Board of Directors and it 
becam e extremely political. The change to the Board w as to have four cabinet level 
commissioners and  three private members, none of which were utility people. All 
Directors were to serve at the pleasure of the governor consequently every four to eight 
years the whole Board was replaced along with the Executive Director. This resulted in 
absolutely no continuity or long term planning. The lack of long term direction is w hat 
h a s  killed any  ty p e  of Energy Plan with s o m e  type of Action Plan to be 
im plem ented  o v e r  a 5, 10 an d  20 year tim efram e. Any Energy Plan that is generated 
presently will likely have the sam e  challenges... there has to be a way to implement long 
term planning without the changing ground of a  new governor or new legislators. It is my 
understanding that there is serious consideration of extracting the successor of the 
Alaska Power Authority i.e. the Alaska Energy Authority from AIDEA and set it up with



similar authorities and capabilities as  the old APA. Additionally, the governor is looking 
for an Energy Coordinator that would head up that agency. My suggestion to you and the 
Governor would be to set the new Board of Directors up with something like a 9 m em b er  
board. It m ight include so m e th in g  like four o f the  Railbelt utilities re p re se n te d ,  two 
SE A laska Utility R ep resen ta tiv es ,  two re p re se n ta t iv e s  From Rural Utilities, an d  a 
m em b er  from e ith e r  the  Legis la tu re  o r the  A dm inistration. Each of the Directors 
would have a staggered 3 year term and they would be selected by an independent Utility 
group ( Possibly the utilities them selves or may be the membership of the Alaska Power 
Association). This would insure that longer term planning was occurring and that projects 
and plans would not be derailed every four to eight years. The Board of Directors would 
select the Executive Director or the Energy Coordinator. P lease  note that during my 
almost 20 years with APA/ AEA we had  four g o v e rn o rs  bu t w e a lso  had 20 Executive 
D irectors (five in o n e  year) that guided the agency. As you may assum e, this created 
very poor employee moral and it created high employee turnover. Utility and Energy 
Planning needs  stability and long term planning in order to be effective.

6. W hat if, you d e c id e d  no t to do  S u s i tn a ? ? ?  W hat is you r a l te rn a t iv e ? ? ?
a. Lets look at the ones  first that are highly unlikely.. Nuclear. First off the Legislature 

would need  to repeal a sta tue that prohibits the construction of nuclear plants in the 
state. Next one would have to initiate discussions with Dept of Energy and the nuclear 
department within it to discuss how one would proceed. The permitting and public 
comment process would be incredible. To my knowledge no new nuclear plant has 
been licensed in the USA for quite sometime so you would be breaking new ground. 
Cost ot the process  and just the bad PR I think would kill the possibilities of doing 
anything with Nuclear. Side note, a utility that my brother works for back east; took the 
option of putting the plant site that they had constructed in the mid 60s bac*' to its 
original condition ( i.e. removed the entire plant and planted grass) because  they looked

the prospect of the cost associated with re-licensing an existing plant and decided 
iat it was not worth the money or the bother.

b. Coal; The sta te  of Alaska has a huge resource of coal... why not build a  coal plant... 
Whether or not you believe in global warming or not; there is a perception that Coal 
Plants contribute to that problem and the melting of our ice packs, permafrost etc. So 
public perception is a challenge right off the bat. The other challenge is that despite 
any lobbying on our part; it is apparent that Congress is going to institute a Carbon Tax
sometime in the near future it is no t IF but rather it is just a matter of WHEN and
HOW MUCH will it be. So in addition to the cost of the plant, the fuel, the operations 
one would also be looking at the uncertainty of a Carbon Tax that would occur 
sometime in the near future. Finally, although we do things different in Alaska, one can 
look to our counterparts in the Lower 48 S tates  and you will find that any number of 
Coal Plants that have been proposed are being stalled by environmentalist and som e 
utilities have just pulled the plans back even after they have gone thru some very 
expensive permitting and engineering. Bottom line, I don’t think that a coal plant is a 
reasonable alternative to the Susitna Project.

c. Natural g a s  G eneration; The price for natural gas  to Chugach Electric Association was 
approximately $5/Mcf in 2006 (See CEA 2006~ Annual Report page 2). Each turbine 
has a different heat rate efficiency and the number is probably a bit better than the 
10,000 Btu/kWh that I am using here.. At that efficiency rate and the cost of natural g a s  
a t $5/Mcf it re la tes  to a fuel c o s ts  of approx im ate ly  $0.05/kwh (this does not include 
any capital costs for the installation of the plant -  it is purely the fuel component). If the 
efficiency improves to 9,000 Btu/kWh or 8,000 Btu/kWh it drops the fuel cost to
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something like $0,045 and $0.04 / kWh respectively. I do not knew what the projected 
market price is for natural gas  that would come down the new gas pipeline in 10 to 15 
y ears????  Might it be dc Jble the $5/Mcf.... i.e. $10/Mcf.. if so  based upon the 10,000 
Btu / kWh we would be looking at a fuel component of close to $0.10 per kWh. One 
should keep this num ber in mind when looking at other options since it is our present 
situation and one could call it our base  case. I would also like to suggest that one take 
a look at CEA’s  2006 A nnual R eport on page  8 it illustrates that the natural gas  
turbine units that they have installed were done in: 1968(2), 1972, 1975(2), 1978, and  
1982 a t  Beluga. This m e a n s  th a t  their units  a re  a t  a m inim um  26 yrs old and  
so m e  a re  ap p ro a c h in g  40 yrs. This is probably why for at least the short term they 
are working with ML&P to s e e  about constructing a shared plant. There will need to be 
some short term investment to bridge the time between the present and when a new 
project can come on line that could provide reasonably priced energy for the long term,

d. O ther H ydroelectric  P ro jec ts .  First off, I am a supporter of hydro in almost any form 
or shape because  of its long term benefits. Most hydroelectric plants and amortized via 
bonds over a 20 to 30 year term yet most of them continue to produce power well 
beyond 100 years. Once the civil works have been put in place the replacement items 
are generators and turbines that turn them. These costs are minima! when compared 
to the overall project... They are still large numbers but they are  small in comparison to 
the initial investment. Som e of the alternatives to Susitna that have been considered in 
the past have been the Rampart Dam, Browne Project and som e smaller hydro 
developments such as  Snow River and the Chakacham na Project. Although these may 
merit som e consideration, I believe anyone that looked at the Rampart or the Browne 
projects concluded that the a reas  that are covered with water would make them too 
environmentally detrimental to really justify their construction. The Snow River and the 
Chakachamna Projects are  smaller projects and might provide som e supplemental 
energy to the Railbelt but each has different characteristics that one would need to look 
at and decide if it was worth the merit of pursuing in more detail. The Chakachamna 
project has  had recent activity by a private firm that has filed a Preliminary Permit on 
the project and is actively pursuing the project presently. They will have to "perfect" the 
application i.e. they have to provide information over the next three years to maintain 
their permit and finally file a license application if they decide that it makes sense  on 
their part to move toward construction. Please note the peak capacity is approximately 
330 Mw and the b ase  load capacity would be approximately 165 Mw (50%) similar to 
the discussion above on Susitna. The energy that could be produced on an annual 
basis would be approximately 1,600,000 Mwh. Given the approximate energy 
requirement for electricity in the Railbelt of 5,000,000 Mwh in 2006, it would only 
provide for a small portion of it and the balance would continue to need to be provided 
by G as Generation (with a questionable supply and costs component). If one is trying 
to stabilize electrical rates in the Railbelt and one had to balance the Chakachamna 
Project vs the Susitna project; the Susitna Project has  a much better chance for long 
term stabilization of electrical rates for the area. If the Legislature decided to support 
Chakacham na instead of Susitna I would be disappointed but a s  I stated above I am a 
supporter of Hydro and som e hydro is better than none.., that is probably why Bradley 
Lake was constructed., i.e. it was a good project, 

e. I fully s u p p o r t  th e  p u r su i t  of the  Natural G as  Line but at the sam e time I have to 
raise the issue that it is not a renewable source. Back in the mid 70’s the State pushed 
and the Oil com panies constructed the Oil Pipeline and production began in I believe it 
was 1978 or about that timeframe. It has been thirty years since then and oil
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production has dwindled down to the point that in the next five to ten years there will 
likely not be enough available oil to justify the expense  of operating the pipeline. So our 
“Oil C ash  C ow ” is going to disappear and we are hoping to replace it with a “Natural 
G as  C ash  C ow ”.... Which I believe is definitely good but at the end of 30 to 40 years 
we will be in the sam e  position we are today i.e. gas  reserves dwindling and the 
question at that point would be what do we do now ???? Let’s  n o t  re p e a t  history. My 
suggestion is that instead of waiting the next 30 years again; the State builds the 
Susitna Project and pay off the bonds over a 20 to 30 year period probably with Power 
Sales Contracts with the Railbelt Utilities and som e of the Natural G as Revenues used 
as  equity.. O nce  the  b o n d s  a re  paid off then  the  rem aining  revenue  s tream  (i.e. the 
revenue  th a t  w ould  c o m e  from the  s a le  of e lectric ity  le ss  th e  operational co s ts )  
could  be p u t b ack  into th e  G eneral Fund or th e  R enew able  Energy fund s o  tha t  it 
could  help o p e ra te  G o v ern m en t o r  build new  in fras truc tu re  for new  generation . 
Originally, the idea for Susitna was to take the Oil Revenue (non-renewable resource) 
and use  a  portion of it to construct Susitna, a renewable resource and utilize the 
revenue off of Susitna for other State Projects/ Operations. Although the bonds may 
take 30 or so  years to pay off; the project will have a real life of probably 100 Plus 
years. My g u ess  is that it would likely still be around 200 years from now. The project 
has the potential to stabilize the rates in the Railbelt for many years which m eans that it 
would also create  an economic environment that business and local citizens would be 
able to exist without the threat that the cost of electricity was going to push them out of 
the state. Stable rates create certainty which eliminates one less challenge in keeping 
businesses going.

7. P rev ious  R eports  an d  d o c u m e n ts ?  P lease  note that in the mid 1980s when it was 
decided to stop work on the project it was decided that the State would not just drcp the 
ball and throw all of what was done out the window but rather to organize and place the 
hard work that was completed someplace where it could be retrieved at a later date if one 
wanted to continue with the project. Additionally, it w as felt that there was immense 
amounts of data that could be utilized by College Professors, Graduate Students and 
Undergraduate Students. Consequently, about 140 file boxes were labeled, indexed and 
shipped to the University of Alaska, Fairbanks Library System to be stored there and 
utilized by the academ ic population and if the need cam e up som eday it would be 
available for resurrecting the project. You will also note that the Alaska Power Authority 
provided copies of most if not all the Published Reports to the 18 or 20 designated State 
Libraries through out the State of Alaska. The State Library in Juneau  should have those 
reports and also the other libraries around the State. The Compendium of file boxes that 
were shipped to Fairbanks not only contain the Reports that were completed but many of 
the data files, computations, drill logs, and other back up information on the project.

8. Are the  d o c u m e n ts  an d  rep o rts  pertinen t today  o r a re  they  s o  ou t of date  th a t  they 
a re  no t of any  v a lu e?  The answ er is that som e information is likely way out of date and 
not of value but there is a good portion of it that is very valuable. As an example the cost 
estimates probably do not reflect today’s prices but the estimates of the amount of 
concrete, steel, dirt to be moved etc all of those units would likely provide a good starting 
point tor any revised cost estimate and for that matter even if you were going to change 
the project configuration somewhat, it would give you a great baseline to start from. All of 
the Geologic drilling and drill logs are excellent information. Many of the previous 
consultant com panies and personnel are still alive and could be contacted for 
background information and confirmation of the different aspects  of the project. P lease



no te  AIDEA/AEA h a s  p laced  “S u sitn a  Hydroelecric Project, E conom ic  & Financial 
Update, February  27, 1984” o u t  on the  AEA w eb site. Although dated, this document 
would be a good place to start a s  a template to update costs and revised analysis of the 
overall project. Obviously, som e of the models referenced may no long be applicable or 
even available today out new improved models etc could be utilized to complete a similar 
analysis.

9. W hat will it take  to  m ove th e  p ro jec t  forward and  w h a t  kind of tim efram e?  If you
take a look at the past history of what the fundi ng scenarios were and the time that it took 
to get from the initial studies to where by one could start construction; it will provide 
som e characterization of what you should expect. One should not go into the project 
blindly and you should realize that it is going to take time and money. My recollection of 
the budgeting process was that it took approximately $20 M to $30 M on an annual basis 
to conduct the necessary  engineering, environmental, permitting, legal etc. p rocesses  to 
move the project along. Agreed much of this information has  been developed and also is 
on file but at the sam e time the licensing agency i.e. FERC and all the resource agencies 
from the US Fish ^  Wildlife Service, National Marine Fisheries, ADF&G, Dept of 
Environmental Conservation, EPA, Corp of Engineer, the Native land o w r r rs Federal 
land owners, etc will want to s e e  updated information before they sign off or ?r,^ licensi: 
application / EIS. That m eans  a fair amount of field data will need to be co*'e:;ied anc 
compared with the previous data and then the consultation process  has to occur. Tnere 
are very lengthy review times and responses that have to be worked thru My general 
feeling is that it will take a minimum of three years to get thru the permitting/ licensing 
process and it may take a bit more i.e. may be up to five years. At that point one would 
have a license to begin construction and you would move forward with jonstruction. Soo 
you probably are looking at an investment of $100 M to $150 M over a We year period to 
get to the point where by you could construct a project As I understand it presently, 
there is approximately $80 M in the Railbelt Energy Fund. I would suggest that the initial 
investigations and permitting be funded out of this area.

10. F in a n c in g ? ? ?  I have not d iscussed the financing of the project but that is a whole other 
discussion on the different options and what would be needed. There is the potential for 
Federal Grant funding, Federal loan funds, Tax exempt bonds, etc but there is going to 
have to be a certain amount of State Equity in the project to m ake it go forward. The one 
item that I believe that will be required is som e type of equity contribution by the State of 
Alaska. Previous, analysis (See  the study listed on the AEA web site -  Susitna 
Hydroelectric Project -  Economic & Financial Update, February 27, 1984) indicated that 
about $2 Billion was to be required in State Contribution in order to bring the rates in the 
early years close to the existing rates. That was back when the cost of gas was 
substantially lower and there w as no real concern about the supply of gas. My initial 
g u e s s  is th a t  th e re  will likely n eed  to be a minimum of a b o u t  $2 Billion of S ta te  
contribution  and  potentially  b o n d  the  ba lance  of the c o s ts .  It may be more but I 
believe the Legislature and the Governor should be walking into the room with the 
knowledge and concept that there will have to be a substantive investment by the State in 
the neighborhood of $2 Billion in order to make the project go forward. I would suggest 
that the Legislature begin to put away that equity requirement today i.e. it could be that 
for the next ten years approximately $200 to $250 M be placed in an interest bearing 
account to accumulate the moneys that will be required at the end of the five year 
engineering, permitting period and one would be ready at that time to be able to show 
any bond holder that you have your equity portion available foi the investment into the 
construction of the project. The financing could be staged also to coincide with the

6
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different portion of the project i.e. the W atana development first and the more expensive 
portion; then the Devil Canyon portion.

I hope this information is helpful. 
Additional Questions???

Respectfully,
Eric Marchegiani, PE 
19013 Richner Rd 
Chugiak, Alaska 99567 
Email: ericmary@mtaonline.net 
T e l#  1-907-688-3343
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Susitna
Revise to about double the costs
w/ $2.25 B Equity Investm ent

Energy Annualized
Susitna (MWH) Costs C osts

Devil Canyon 600 (2 0  yrs) (S/kwh) Term (yrs) 35
6,500,000 5761,871,439 50.1203 Interest 6%

W atana 1020 Costs( PV) -511,045,799,825
IPMT 5761,871,439
O&M 520,000,000

G uess on P h ased  Construction
Susitna Term (yrs) 35

Devil Canyon 600 3,210,000 5386,686,766 50.1223 Interest 6%
Costs( PV) -55,606,280,000
PMT 5386,686,766
O&M $6,033,520

1
Term (yrs) 35

W atana 1020 3,290,000:5375,184,673 S0.11P3 Interest 6%
Costs( PV) -55,439,519,825
PMT 5375,134,673
O&M 513,966,480

Total Enegy of Two Projects (MWH) 6,500,000
j i

J

W atana Proportion of Energy 49.385% 3,210,000 ! I
i j

Devil Canyon Proportion of Energy 50.615% 3,290,000 i



W anta Devil Canyon Cash Interest on Interest n u r RUS RUS
Exhibit 7.4 Construction Construction Equity Cum Balance Equity Construction Loan-Draw Loan-D aw
Old Schedule C osts Costs Contribution Equity 5% 6% 6% 6%

( Year) ( Year) $ Millons $ Millons $ Millons $ Millons $ Millons $ Millons $ Millons $ Millons $ Millons
1985 2013 $ 300 $ 300 S 300 $ 15
1986 2014 $ 300 $ 600 $ 615 S 31
1987 2015 $ 300 $ 900 $ 946 $ 47
1988 2016 $ 300 $ 1,200 $ 1,293 $ 65
1989 2017 $ 566 $ 300 $ 1,500 $ 1,092 $ 55
1990 2018 $ 529 $ 250 $ 1,750 $ 867 S 43
1991 2019 $ 634 $ 250 $ 2,000 $ 527 S 26
1992 2020 $ 743 $ 250 $ 2,250 $ 60 $ 3
1993 2021 $ 1,373 S (1,310)

■
($79) -$1,389

1994 2022 S 1,485 $ (2,795) ($168) -$1,653
1995 2023 $ 1,343 $ (4,138) ($248) -$1,591
1996 2024 S 527 $ (4,665) ($280) -S807
1997 2025 S 500 S (500) ($30) -$530
1998 2026 S 800 $ (1,300) ($78) -$878
1999 2027 S 1,100 $ (2,400) ($144) -$1,244
2000 2028 $ 900 $ (3,300) ($198) -$1,098
2001 2029 S 700 S (4,000) ($240) -$940
2002 2030 S 638 | S (4,638) ($278) ............ -S916

I Tot Interst I $ (1.743)
Total $ 7,200 S 4,638 I S 2,250 I W atana RUS Loan -$5,440

I Devil Canyon RUS Loan I -$5,606
W atana & Devil Canyon S 11,838 I i i I
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F I S C A L  N O T E

STATE OF ALASKA
2008 LEGISLATIVE SESSION

Fiscal Note Number: 1
Bill Version:
(H) Publish Dalo: 2/11/08

CSHB 336(RES)

Identifier (file name):
Title Susitna Hydroelectric Project

HEJ336-CED-AEA-01 -25-08 Dept. Affected: DCCED
‘rdu Alaska Energy Authority (453)

Sponsor
Requester

Johnson et al
Component Statewide Project Development

Resources

E x p e n d itu re s /R e v e n u e s

 Component Number

(T housands o f D o lla rs)

2888

Note: Amounts do not Include inflation unless otherwise noted below.
Appropriation

Required Information
OPERATING EXPENDITURES FY 2009 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014
Personal Services 
Travel 
Contractual 
Supplies 
Equipment 
Land & Structures 
Grants & Claims 
Miscellaneous

TOTAL OPERATING 0.0 0.0 0.0 0.0 0.0 0.0 0.0

CAPITAL EXPENDITURES 1.000.0

oICHANGEIN REVENUES (

1002 Federal Receipts
1003 GF Match
1004 GF
1005 GF/Program Receipts 
1037 GF/Mer.tal Health 
Other Interagency Receipts

TOTAL 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Estimate of any current year (FY2008) cost: 

POSITIONS
Full-time
Part-time
Temporary

ANALYSIS: (Atlucn a soparalo page if nocossary)

T his leg is la tion  requ ires  the A la ska  E ne rgy  A u thority  (AEA) to conduct a s tudy and p repa re  a p roposa l fo r a hyd roe lectric  
pow er pro ject on tho S us itna  R iver appropria te ly  s ized for Ihe Ra ilbelt A rea .

Tho pro ject would be s ign ifican t in scope and w ou ld  like ly  extend beyond one yea r; the re fo re , w e  suggest a capita l 
appropria tion . It is  like ly  add itiona l funds w ou ld  be required, but these am ounts a re  in de te rm ina te  at th is time.
W o assum e that A E A  w ou ld  de ve lop  a best lit scenario , and develop a p re lim ina ry  des ign  to p rov ide  enough deta il tha t a 
va lid  p ro ject concep t cos t es tim a te  and  schedu le  cou ld be developed and reported  to the  Leg is la tu re  no la te r than June 
30. 2010.

Prepared by: Sara Fishor-Goad. Doputy Director • Operations__________________________ Phone 907-771-3012
Division Alaska Enorgy Authority____________________________________________  Dato/Timo 1/25/08 9:00 AM
Approved by: Emil R. Notli, Commissioner___________________________________________________  Dalo 1/2S/2008_______

Commorco. Community, and Economic Development__________________________

|i;«viio<! timiTOor omiii Page - of 1
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11/81

T a b l e  E S - 1 .  D E M O N S T R A T I O N  C O M M U N I T Y  C O S T S

S t a g e  o f  P r o j e c t

P r e l i m i n a r y  I n ­
v e s t i g a t i o n s  

F i e l d  S t u d i e s

OffBice RAD
Demonstration

P r o j e c t

P h a s e  I

P h a s e  I I I

P h a s e  I V

P h a s e  V

E v a l u a t i o n

Support S t a f f

I t e m

N o n e
N o n e

A p p l i a n c e  T a s t i n g

S i z e  o r  
N u m b e r C o a t , *  S 1 0 3

6  m o n t h 100

H 2 S t o r a g e

F u e l i n g  S t a t i o n

A u t o m o b i l e  C o n v e r s i o n s

T h r e e - W h e e l e r  C o n v e r s i o n s

B o a t  C o n v e r s i o n s  ( g a s o l i n e )

B o a t  C o n v e r s i o n *  ( d i e s e l )

A l t e r n a t e  W i n d  I * o w e r  S y s t e m  
( S l l O O / k W  ■* 60 l i i l l s / k W  h r )

E l e c t r o l y z e r s

( c u r r e n t  t e c h n o l o g y )

f l2 S t o r a g e

D i s t r i b u t i o n  S y s t e m

F u r n a c e  C o n v e r s i o n s

W a t e r  R a s t e r  C o n v e r s i o n s

R a n g e

A l t e r n a t i v e  W i n d  P o w e r  S y s t e m

E l e c t r o l y z e r s

A l t e r n a t i v e  W i n d  P o w e r  S y s t e m

E l e c t r o l y z e r s

H2 S t o r a g e

F u e l  C o l l  S y s t e m  
( 8 6 0 0 / k W )

N o n e

F r e i g h t  +  C o n t i n g e n c y  (302)

4 x  106 S C F  

1
25

45

25

15

220 kW

1600 S C F / h r  

35 x  106 S C F  

400 p e o p l e  

100 
100 
100 

1900 kW

1 4 .0 0 0  S C F / h r  

500 kW

1500 S C F / h r

2 6 0 . 0 0 0  S C F

150 kW 

S u b t o t a l

1 , 6 0 0

50

50

90

50

300

240

100
8,000

720

40

15

15

2,100
870

550

100

280

90

T o t a l

14 ,3 60

4 .3 0 0

1 .0 3 0
1 9 .6 9 0 '

* A e a u n e u  I  m o n t h  o e n r a g e .

X
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A t J r i C f i t - V  C ' . t j  C O M rU T E R  IM A G E  B Y  CH U C K  C A R T E R

e ( W  ' U4riS P-Jfc/Jnf

T h e  w o r l d ' s  w a t e r  s u p p l y

If all e a r th 's  w a te r  fit in a  gallon 
jug, availab le  fresh  w ate r  would 
equal ju s t  over a  t a b l e s p o o n -  
le ss  than  half of o n e  p e rc e n t  of 
th e  to tal. About 9 7  p e rc e n t  of 

th e  p la n e t 's  w ater  Is s e a w a te r ;  
a n o th e r  2 p e rc e n t  is locked In 

ic e c a p s  and  g lac iers .  Vast 
re se rv es  of fresh  w a te r  underlie  
e a r th ’s  su rface ,  bu t m uch of it is 

too  d eep  to  econom ically  tap .



L i t t l e  C y c l o n e s  e n d  s e v e n - g a m e  l o s i n g  s k i d

S ts  J P O B T i ,  C l

T R I B U N E
/? /? £  O uA  ^  a  o ' f h ' f  $ ^

m i c s ,  s r o n v  c o u n t y ,  l o u / n WEDNUnAV . j uN i  a j .-jon^ S l <  i

Cutting-edge energy
Proposed wind and hydrogen plant for Ames would he world's first

T.'IC r  * 11 c  M l . A » l ' .  I o w a

f i r  I r r n  A im t iu i i i i
S : j j l  ttYyr? j

Tlie A m r i  L ab fija lny  i t  

ptxrpm ing 10  b a ld  Ih r  w o rld 's  
fu f f  w in d  and h jd iu r r n  to c r-  

gy p lan t in  A w ie i [u n d e r : i  

throe-way p a n r ie n h lJ  w ith  Ih e  

c i i y in d  I o n a .State l lm e iiU y .
Tom l l tn o n .  ibe djrcctiir of 

lie  Am es Lah, virwl lie (ore ike 
A ries L ily  C ixucilT tiesdav to  
lerl: support tor a prfijerl lh.il

M OD E: ANr.KY CROWD O f 
HDUIOWNiRS CONfRnNTS 
CII1.WOI. OVM MDFW J J tS .

could pcovidr. incapenaive 
c lrcuicny lo r the o ly , be  a 
source o f hydrogen for 
irs riich  and plnce A m e t in 
lo t iiieinm ional tp n liy h i for 
renewable energy.

"J l could he u win win VI in 
ifcil.”  Hatton a i d

Die CbJncil unaniinnuily  
ip jv o v td  n nxiuna to m nve ihe 
project forwaid. directing staff
10 tro th  with the A nr:'. Lab. 

T he  p ro p o io l pro ject
would erect tw o  wind turlanes
11 west A m es that would pto- 
viile e lecttio ry  by Mmt-CTling 
woter lo hyilrupex.

Hut ihr A inet plant w ill go 
bejrxid the standard wind oir-

bines because. of its itn liry  lo 
More eneigy  using under­
ground hydrogen fuel cells as 
" l> a itm e s ."  I I u k h i  am d. T I *  

hydrogen could the a be recon­
verted in to  c leciricily  on  
demand.

W n i ihe go  ifiead fm in  ihe 
city. Ilie plant could he up  and 
p iau iae  w /lhia Ifi m untht <n 
less. Ii: slid .

WE1GY pkm r n r  ill

E n e rg y : F e d e r a l  f u n d in g  l ik e ly
Gjenryal/inrifcpAI O ' ^

M ajor lu rk ing  foe the proj­
ect would Mu ly ctxne from die 
U.N 'lep v O n en t of Energy, 
which is wortoag <n a White 
House m andated H ydrogen 
fu e l Jx ihatue to develop the 
technology needed lo liml a 
practical and inexpensive wuy 
to  convert w iter inlo hydrugeo 
fuel.

H inos  g ive  no c o n  esti- 
m ile  for Ihe proposed Ames 
pnyrct. (rul said lluc each nr 
ihe three entities would plajr s 
pan  in its a t  stina

ISU w il  be asked lo  p s ro d e  
land for the p ro jec t possiWy

one o f ihe laiivrrsity Inrm sites 
north o l L incoln Way on 
County L i te  Road.

The city would acquire all 
nerslerl pem uis and a lto w c o n ­
nection to Ike m lera iy  power 
grid, Mcconlmp to ihe proposal.

Because each ivxul turbine 
could produce u  much at 
5I00.0U ) sssath of elccutciiy a 
year, it is cunccivublc that Ames 
cooM n rtv d u y  lu re  t t r  option 
« sell p u t  o f die e n u r y tc  otlxn 
iiiunojH lines, Hatton tik i

The energy pbutl wouhl be 
d e v e lo p e d  a n d  i p e r a l c d  l i v  t i e  
.Ames Lab, « tx ch  w oald use

l ie  hydiogen prndrced in cotr 
u i« k  m  leseorcV particularly 
in a  search lo t a hydrogen 
hybrid metal.

T h e  Ames 1-ab is a 
Department o f Energy lilxira 
lory operated by IS l) oa die 
Auies c an p as

Its hums go  back lu the 
(Odttk, when Ames prtduced 
more llian I milkuo p o u u ti of 
u ranium  Inr the MardiaiLan 
Project.

Suit w nlil Irlb Aadmaa
i a i  j i t  W iir l iJ  s i JW -/I5I. f n .

151. in al c 1 irirrums aiwicnla i wi
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l?fLGa?..a.Q.d.power R enBw ables.& .H ydroqen
Renewables & Hydrogen products and services - B P ... BP Gas and power Products and 
Services Renewables & Hydrogen ... ensure BP Is ready to offer hydrogen to .,. 
tip.com/secliongonerlcarticle.do?calegoryla=3050016&cont9ntld=3050076 • 3Gk - Ca:.hed

UP G lobal- P re ss  - Introducing, hydr.ogen.ppw er 
HP's plan to generate electricity from hydrogen and capture carbon dioxide could ... 
electricity using hydrogen manufactured from natural gas to create"... 
www.bp.com/gencricartide.do?categoryld=97&contentld*i70C6978 -44k - Cached

Ford Motor C om pany - P re ss  R elease  - FORD AND BP OPEN.FIRST 
HYDROGEN ...
With BP providing hydrogen fuel, this event will provide a chance to see ... fuels" said Maria 
Curry-Nkansah. BP's hydrogen business development manager.... 
rnodla.ford.com/newsroom/rcleasejlisplay.cfm7release-24585 - 19k - Cached

H P's only U K .bydrogen .station  dem olished - AutoblogGreen
HP's only UK hydrogen station demolished. Posted Jun 11th 2007 8:16PM ... For the past
tiree years. BP has had a hydrogen filling station at Humchurcb in ...
SiUtobloggreen.com/2007/06/11/bps-only-uk-hydrogen-statJon-demollshed • 61k - Cached

People 's Daily Online -  China's first h y d ro g en  refueling station goes ...
A website by thePeopie's Daily newspaper; China, business, world, science,... said Bill 
F'itzharrls, general manager of BP hydrogen transport technology.... 
en5llsh.people.com.cn/200611/09/eng20061109_3l9883.html - 28k - Cached

. . world’s largest energy company, BP sees hydrogen as offering the potential to ... this 
position, he leads the BP hydrogen programme, directs the existing projoct... 
vn.vw.nea.gov.sg/cms/sel/PSS'l html - 12k - Cached

... a n n o u n c e m e n t ,  B P  h a d  a l r e a d y  a n n o u n c e d  p l a n s  for tw o  s u c h  h y d r o g e n  p o w e r ... n e a r  
t IP 's  c ur r en t  o i l-ref i n i ng o p e r a t i o n s  that  h e a v i l y  u s e  h y d r o g e n  to p r o d u c e  ... 
v<ww c l e a n f l e e t r e p o r t c o m / v a u l l / c a r s o n . h t m  -11k - C a c h e d

Ford.and BP. O pen H ydrogen  Station in Taylor. A nother M ilestone i n  . . .
W i t h  B P  p r o v i d i n g  h y d r o g e n  fue l ,  t h i s e v e n t  wi l l  p r o v i d e  a  c h a n c e  to s o o ... fue l s ," s a i d  
Mar i a  C u r r y-Nkan s a h .  B P '6 h y d r o g e n  b u s i n e s s  d e v e l o p m e n t  m a n a g e r . ... 
p r n e w tw i r e . c om / c g i - b i n / s t o n e s . p l V A C C T » 1 0 4 & S T O R v "/v‘, 'ww/ j t o r y/ . . . SEDATE“  -191: - 
Cached

Glftpri-Qor C_Qrigr$ss: g p  and Rio Tinto. Form JV for H ydrogen-Fw olcd
Power.,.,
Cmlinn news. . . .  B P  and Rio Tlnto nave formoa a now jointly-owned company, Hydrogen . . .
EP ' s  p r e v i o u s l y  a n n o u n c o d  h y d r o g e n - f u o l o d  p o w o r  p r o j oc t o i n ...
v w w . g r e e n c a r c o n g r e c t . c o m / 2 0 0 7 / 0 5 / r i o j i n l o _ a n d _ b  h l r r l  - 13k - C a c h e d

M edia.Ford.com: FORD & BP TO BUILD HYDROGEN FLEETS &_FUELING 
STATIONS ...
O F F I C I A L  N E W S .  P H O T O S .  V I D E O S ,  M E D I A  K I T S .  E X E C U T I V E  B lO&148;S ,  P R E S S  .. . to 
C a c e  u n  to 30 h y d r o g e n - p o w e r e d  v e h i c l e s ,  a n d  B P  p l a n s  to b u i l d  a  n e two r k  o f ... 
n i e d l a . f o r d . c om / a r t i c l o _ d i s p l a y . c f m ”’a r t l c e _ i d=  18184 - 69k - C a c h e d

S H O N Jk O h  K C 5 U L 1 S

£•£ ' JS Officia l s ite
B P . c o m / u *  • W e ' r e  a  g l o b a l  e n e r g y  l o a d e r  d i s c o v e r i n g  a l t e r n a t i ve  fue l s

0
SPON!

EEJiS-QffifilaLSlte
We're a global energy loader 
discovering alternative fuels. 
BP.com/us

S e e  your. m essag e  ft)
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bp wind Search . J  options

1 -10 cl eUr j l  3.SBQ OL'O for bp wind (/

A lte rn a t iv e  e.n.ergy_| b p .c o m
BP Alternative Energy consolidates all ot our low-carbon activities In Ihe power seuor. Inr.iudlng 
solar, w ind, hydrogen and gas-tired power
www.bp.com /sectiongenencarticle,do?c3togoryld=22&contenl!d=200G538 - 65k - Cached

A lle ro a t lv ? . .5 n p /g y ._ * lo w .c p j.b p j3 £ p w E jL p /. t ( ie  F u ju ce  
V /ind power. Among the most cost-competitive sources o f low carbon p o w e r... carbon fossil 
fuel power available. BP has high-efficiency gas-tired p o w e r... 
www.bp.com /m odularhom e.do?categoryld=7OlC&contentld=7026283 - 31k • Cached

T w o  o il g ia n ts  p lu n g e  in to  th e  w in d  b u s in e s s  -  T h e  B o s to n  G lo b e  
... some o f the biggest players in w ind  power in the United Stales, accelerating a ... five 
generators of w in d  power, while BP’s Alternative Energy group -  launched ... 
boston.com /news/.../03/02/two_oil_giants_piungeJnto_th9_w lnd_business- 40k

C lip p e r  W ir jd g o y v e r  C o m p le te s _ S a le s  C o n tra c t  W ith . B p . F o r  D e liv e ry  o f  3 0 0  ...
„  or 300 MW, o rc iipp e r's  2.5 MW Liberty w ind  turbines to BP for delivery in 2009.... In the 
United States. BP 's w ind  portfolio includes the opportunity to deve lop... 
prweb.eom/releases/2007/9/prweb556233.htrn - 48k - Cached

B P A lte rn a t iv e  E n e rg y  A c q u ire s W in d  Enefqy._C.Q-.
... 2005 to bring together BP 's low-carbon electricity businesses.... a small w ind  farm on a 
small acreage that get3 sweeping w in d *  year around in SW Ind iana?... 
www.renewableenergyaccess.com /rea/new s/story':iid-47040&src=rss - 36k -  Cached

A U ^ £ E N M J ^ 5 M £ B g ^ g . L O . Q — 3 p !gr:£ng rgy^W Jn d -P Q W g r..C Q m L$ 4b  

In v e s tm e n t ...
... strong opinions on alternative energy resources Inc1,'ding w ind  power, solar energy, wave 
energy, geothermal & o th o r... BP is making its first major investm ent... 
alt-e.blogspot.com /200S/07/4b-investm ent-in-w lnd-power-by-bp.htm l - 39k - Cached

C lip p e r  W in d p o w e r  P re s s _ R e le a s e
... COMPLETES SALES CONTRACT WITH BP POR DELIVERY OF 300 MW OF WIND 
TURBINES IN 2009 ... In the United States, BP'a w ind  portfolio includes the opportunity to 
deve lop ...
w /vw .d ipp«rw ind.com /pr_092607.litm l - 10k - Cacned 

B P  B re a k s  G ro u n d  O n  F irs t W in d  P ro je c t In T e x a s
B °  broke ground today on its first w in d  projoct In T e x a s .... BP believes that sustainable energy 
aliematlves and the development o f tho w ind . .
www.renowablf>8norgy»ccoss.com/rea/nBws/story'<ild- 4992P8«!;rc_rss - 16k - Cached

B o s K y  M o u n ta in  N e w s  -  D e n v e r  a n d  C o lo ra d o 's  re lia b le  s o u rc e  f o r ...
BP's foray Into the local w ind  Industry came nboul recently when it b o ug h t... BP 's w ind  energy 
Investment horo Is on lop o f Its continued focus to Increase ... 
rockym n un L ilnn nw s  ccm /drnm /anerey/artlde/ -  3u|< •  Cached

N o rth  A m e r ic a n  W in d p o w e r : .C o n lc n L i P r.Q jccts &  C o n tra c ts  /  B P  P la n s .T o  ...
HP Plans To Begin Building Fivo W ind Farms In 2007 ... o w ind project developor under BP 
Pt C, has announced that It oxpoctc to bogm ...
www.naw indpowar.com /naw /e10/_pluqlnh/conlenl/content php?content 377 - *7x - Cached

ei a m 1 1 Mr**.*- fc.

http://www.bp.com/sectiongenencarticle,do?c3togoryld=22&contenl!d=200G538
http://www.bp.com/modularhome.do?categoryld=7OlC&contentld=7026283
http://www.renewableenergyaccess.com/rea/news/story':iid-47040&src=rss
http://www.nawindpowar.com/naw/e10/_pluqlnh/conlenl/content
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11 - 20 Ol aooul 3,080.000 /or bp wind (/
W ind .te ch  In te rn a t io n a l : _BP b re a k s  .g ro u n d  o r  w in d  p ro je c t .in T e x a s  
... International 19 the worldwide information magazine for the w ind  energy industry. first 
application at scale o f Clipper's new C-96 w ind turbine technology for B P .... 
vw w  .w ind tech -ln te rna tlona l. com /cor ienl/view/1 <127/1 - 20k - Cached

W J n d te c h J n te m a tjo n a .L - B P  A lte rn a t iv e  E n e rg y  p u rc h a s e s  w in d  .p o w e r.,..
International is Ihe worldwide information magazine for the w ind energy Industry.... 

acquisition of Onon. BP ’s North American w ind  portfolio Includes an opportun ity... 
www.wlndtech-lnlemaUonal.com/content/view/5184/2 - 20k * Cached

E N N : B P  B re a k s ,G ro im d  O n  F irs t .W in d .P /o je c tJ .n  T ftx a s  
... new Texas w ind  power facility will see 24 2.5 megawatt w ind  turbine generators.... BP 
b ilieves that sustainable energy alternatives end the development o f the w ind  ... 
www.enn.cortVenergy/nrllcle/23030 - 15k - Cached

B P p.I.e . - In fo rm a tio n  & F a c t S h e e t -  H o o v e r 's
BP is also BO (Big Oil). It is the world's second largest integrated o:l concern, behind Exxon 
iVobll. Tho company, which was formed In 1990 from the merger o f British... 
w w w .hoove rs .com /bp /-ID  5B872-/free-co-factsheet.xhtm l

V /^ lc o m p .to .C lip p e r ,W jn d p o w G r . | .W in d  T u rb in e  M a n u fa c tu re r  | W in d  P o w e r 
THE STEEL WINDS PROJECT. A showcase for the first Liberty® tu rb ines.... Completes Sales 
C onbad With BP for Delivery o f 300 MW O f W ind Turbines In 2009 ... 
w w w .c lippcrw ind .com  - 14k - Cached

B P _ B re a k s X 2t o u n d j^ B i^ L V V in d _ E t iy e d j r L T e x a s M E a rth  911 
Houston, T x  —  BP broke ground today on its first w ind project in T e x a s .... BP believes that 
sustainable energy alternatives and Ihe development of Ihe w ind  ... 
e;irth911,org/blog/,. /bp-breaks-ground-on-first-w ind-project-in-loxas - 4 4 k - Cached

e  1  e rg y m & c o m .; ;  B P _ w M iP T Q jO P ts J o i.2 Q P 7
Y ju r  single source fo r ... DP's US w ind  portfolio includes the opportunity to deve lop ... the 
year, BP acquired two US w ind  development com panies... 
www,#n*rgyme.conVenergy/2007/2007Q0028.htm  • 101. • Cnchori

V a p k to n  P re s s  & D a k o ta n :. S to ry
B a brings capital and expertise to Clipper's effort at developing w ind  ... 2Q0MW m 2008 which 
It Mil use on other projects Iri DF’s global w in d  business. ... 
w,vw.yenkton.net/storioc/080906/communily_20060909038.shlfnl - 27k - Cacliod

B P  A lte rn a t iv e  E n e rg y  B u y s  U S  W in d  C o m p a n y
... w ill allow BP to accelerate Its plans to develop o leading w ind  power business in North 
A m erica .... BP Alternative Energy announced II had reached... 
ww w.azoni.com /dela ils,asp?newslD=63S8 - 35k - Cached

W in d  E n e rg y
Unmeaning Ihe power o f w ind...(Skandla) It IS the ultimate renewable resource .... Sharp,
Kyocura, and BP are also large manufacturers o l r.olar modules, but th is ... 
w v-v/.w lk lnvecLcom /concop t/W lndJInergy • 048 • Cached
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iriitiall>..vriIl ]o o k '4 i i to u -
hydrogen-fueled po w ty  -p
"t** a*aw *rt*d f i u t  ■. ]}■ .<;■ \  >

LOffTKW ~  1 O il: prpduc 
er BP and  m in e r JUo T o lo -U tll-  
be w orking .to(either lo .d e tc l*  
op d e a n  pow er p refects around  
the world, tke  eam panlcs sa id  
Thursday. '

TheToIfU v en tu re  will lnillafljr 
t tc t t i 'w a  Uydrogea-fneted pow ­
er- KCheraHon, .s-iang /b a t*  hi- 
Hjl a b d ca rb o o  cap tu re  and  jn o r  
»f;^<ft!ivno|opr til p ro d u c t new  
iarRo-stale'- jupplieJi of-', clean 
electricity., • ... . .•.• 
'••''P^<lJd^'l3■Such as th ese  have 
thb  potentia l lo  h e lp  deliver the  
carbon  em ission  . reductions 
w hich coin))innH  and  coun tries  
a round  th e  world a r t  now seek ­

ing," sold BP Chlel R rccu tivc  
T bny lU yuard ..
• - 'B it said  tbnt previously a n ­
nounced hydrogen-furled lo w ­
e r  projects' in Pe terhead , Scot­
land, and  Carson, Calif , will be­

com e po rt of H ydrogen Kncrgy. 
K ioTinlo w^l m ake  a  cash  pay 
ro c o llo  B P b f  about |3 2  riulion, 
subject In p o s t com pletion a d  
justmcaLs. •

T bc n e w  com pany will be

/ ^ /  0

e n e r g y  p r o j e c t s
based  in U bybridgc in sou theasl n e s j ,  a i l  bo chief e ic c u lK c  of 
Ungjand and  will unliMly have a  H ydrogen Enferjo; a n d  Fteter
a la3  dJ 7a tra iu d rared  from tile 
p a rro t  com panies.

L ew ii U iiies , form erly hend 
of U P's hydrogen pDwer busl

Cuunnrl'gliAm, fo rm erly  lw ad 
of liusincsE nm luatJon for Hio 
Tiiilo, will becom e ch ief fuu*n- 
cinl officer.

pa

C D

M
A

R-05-2008 
WED 

03:42 
PM 

ANCHORAGE 
LIO 

FAX 
NO. 

907 
269 

0229



NDNOTEWORTHYTf:
from page 20

unissinn Facilities for Re- 
cncrators," (he new catego- 
>c defined as "high-voltage 
;on faciiilies necessary to 
■ct large concentrations of 
enewable sources." 
this category, transmission^ 
over the in it ia l costs 
the trunk line , and those 
acn offset by the tramtmis- 
is charge (TAC). Once a 
rgy generation fac ility  is 
teracors would pay a 'pro- 
: based on the project’s cq- 
uis, this strategy Tcduce^ 
U of money collected from 
ashman adds, 
is aiming for FERC to ap- 
concept o f the proposal 

le feedback i f  there are any 
fill. Accord ing to Perez, 
time lim it for FERC to rc- 

rropcisal, but he hopes to 
ponsc by April. I f  they do 
approval, CAISO would 
to acquire ihe stakchold- 

which would most likely 
o three months, and then 
Ic the proposal with FERC.
>11 President Bushs recent 
le Union address, which 
generating more rencw- 
Perez l»elicves FERC will 

e proposal.

“ I f  you’ve been follow ing all the 
action in Washington, D .C . ,  the ac­
tion has been renewables, ic iiew  
ablcs and renewables,” lie says. "Mere 
we’re coming w ith a proposition that 
w ill fac ilita te  renewable devclop- 
m e nF jf- j3 S e rc -a  'Ire t t i ng^nunT' 
WptfftTbet they would pass it.”

-Shelley Paventy
/4 ? * / O . f e f s c f a / /

W i n d  P o w e r  

I n c r e a s e s  W o r l d w i d e

Reports from the American Wind 
Energy Association (AWEA), the Eu- 

>pean W ind  Energy Association 
(HVVFA) and the Global W ind Ener­
gy C ou n c il (GWFC)~shTrw-5'(5TId 
g row th  in  w ind  power m arke ts 
around the world.

In terms o f new installed capacity 
in 2006, the U.S. continued to lead 
w ith 2,454 MW , followed by G e r­
many (2,233 M W ), Ind ia  (1.840 
MW ), Spain (1,587 MW ), China 
(1,347 MW) and France (810 MW), 
according to GWEC’s annual figures 
for 2006.

AWEA reported in its recent mar­
ket forecast chat wind power gener­
ating capacity in  the U.S. increased 
27% to 11,603 M W  in 2006 and is 
expected to increase an additional 
26% in 2007.

“ if^ods, Rat screen televisions and 
other highly sought technologies are 
d e a lin g  a demand fo r  e lec tric ity  
that is beginning to eclipse our cur­
rent supply.”  says Randall Swisher, 
executive director o f AWEA. "Wind 
is a proven, cost-effective source o f 

. _ rgy tha t also alleviates global 
^a rrH ing  and enhances our nation’s 
energAecurily.”

The forecast indicates the U.S. 
w ind energy industry invested ap- 
proximatem $4 b illion in new instal­
la tions, m aking w ind  energy the 
second largest source o f new power 
generation in the country, behind 
natural gas.

AW EA’s in du s try  o u tloo k  also 
found that:

- Texas accounted fo r nearly a 
th ird  o f the new w ind  power in ­
stalled in 2006,

- new ulility-scale turbines were 
installed in a total o f 20 states across 
the country and

- the top five states in new instal 
lations were Texas (774 MW), Wash­
ington (428 MW ), California (212 
M W ), New York (185 MW ) and 
Minnesota (150 MW).

GWEC’s annual Figures for 2006 
reveal that 15,197 M W  o f w ind en­
ergy was installed in 2006 around 
the w o rld , b ring ing  the to ta l in ­
stalled w ind  energy capacity fo r 
more than 70 countries to 74,223

MW — up from 59,091 M W  in 2005. 
The countries with the highest total 
ins ta lled  capac ity  are Germany 
(20,621 MW), Spain (11.615 MW), 
the U.S. (11,603 M W ) ,  India (6,270 
MW) and Denmark (3,136). Ih ir -  
tcen countries around the world can 
now be counted among those w ith  
over 1,000 M W  o f w ind capacity, 
w ith  France and Canada reaching 
this threshold in 2006,

According to EWEA, 7,588 M W  
o f wind power capacity, worth ap­
proximately 9 b illion  euros, was in­
stalled last year in  the European 
Union (EU) -  an increase ol 23% 
compared to 2005. The cumulative 
w ind power capacity operating in 
the EU increased by i9%  and now 
exceeds 48.000 MW.

A A E R T o  

O p e n  P l a n t

B rom ont, Quebec-based w ind  
turbine manufacturer AAER Inc has 
signed a ten-year lease agreement, 
w ith ajt option for an additional five 
years, w ith Olymbec Inc., the owner 
o f buildings that housed the former 
Hyundai plant in Bromont.

Under the terms o f the agree­
m ent, AAER has leased 1J 1,141 
squar feet to be used for the assctn-

E R  B O L T S . . .

I
n s  f o r  t h e  
h e r g y  I n d u s t r y

SPECIAL AND STANDARD FASTENERS
fffusprint Spac/als • Cuttom Studs

Yaw a n d  B lad e  P itch  B e a r in g s
D iam e te r '-  lo  h .l m e le i-

D e s i g n  a n d  M a n u f a c t u r i n g
• B a l l  a n d  H o l l e r  C o n f i a i i r a M n n K



ission, the RP5 requires each in- 
suir-owned ut i l ity to in cm .se  ils 
ocurement o f  e l ig ib le renewable 
nerating resources by 1% o f  load 
r year to achieve a 20% goal. Buc- 
Vista w i l l  provide over 38 M W  of 
ncl power to the state's electricity 
stomcis.
“We arc very glad to partner wids 

J&E in the first and important re 
iwcring in the Ahamont area,"says 
ike Gar land , head o f Babcock & 
own's N'oith America Infraslmc- 
rc G ro u p ,  ihe deve loper o f  the 
oject.

) n t a r i o  P r o j e c t  

S t a r t e d

: A cc iona  W in d  Energy  Canad  
j it., a renewable energy project 
! loper and affiliate of Acciona S 
1 id Suncor Energy Products Inc/., a 
holly owned subsidiary of Sun cor 
icrgy Inc., have started consttuc- 
on on a 76 M W  w ind farm loc. ted 
ear Ripley, Ontario. \

Founda t ions  for the 38 2 M\W 
nercoii w ind  turbines are now b 
g poured. Pending weather condi- 
ons, construction w i l l  rake a brief

ing from the Canad ian  government’s 
recently announced  ccoKnergy Re 
ncwable Power In it iat ive, wh ich sup- 
p o r X w in d  pnw eT ite v e lo p in e n t  in 

da. ^
/ h M c h - O * ) "

B P  P l a n s  F i v e  ^  

W i n d  F a r m s  0

BP A l t e r n a t i v e  E n e rg y  N o r t h  
America Inc . , a w in d  project deve l­
oper under BP PLC, has announced 
that it expects to begin construction 
on l ive  w in d  power projects in  the 
U.S. in  2007.

Accord ing to BP Alternative E n ­
ergy, the pro jec ts are expected to 
de l iver a c om b in ed  capacity o f  ap^/

L e t  A T S  I n t e r n a t i o n a l  b e

\ / n n r  W I N D  T r a f f i c  &

break dur ing  the w inter months and proximately 550 MW . Construct ion 
is expected to be complete this sum- is cu r re n t ly  u nde rw ay  o n  t h e 300 
mcr, w ith  d ie  project comm iss ion ing M W  C edar C reek project, a dcvclop- 
schedulcd for late 2007. K  ment venture between BP Alterna-

T h c  w i n d  fa rm  is lo c a te d  i n ^  l ive  Energy and Babcnck & Brown, 
Huron-K in loss townsh ip , apprnxi- N  in Weld Count)', Co lo . The  274 tur- 
n ia t e ly  220 k i lom e te r s  west o f  vfr bines that the project calls for w i l l  he 
Toronto I he project is expected l o ^  erected o n a 32,000-acte site. Ac- 
have the capac ity  to power 24 ,000^ cord ing  to Governor B il l Ritter, D- 
homcs and offset 66,000 ions of car Co lo . , w ho  supports the w ind  farm, 
bon d iox ide per year. it w i l l  create up  to 250 jobs and has

In add it ion , Suncor and A c c k t h e  c a p a c i t y  to p o w e r  120,000 
w i l l  submit an applicat ion for fu nd- yO lom cs .

I

it plans to deploy 150 M W  of C l i p ­
per L ib e r ty  w in d  tu rb in e s  in  the 
projects as part o f  the supp ly  and 
jo int development agreement it en ­
tered in to  in  2006 w i t h  C l i p p c T  
Windpower.

The rema in ing projects inc lude a 
65 M W  w in d  farm in  North Dakota, 
a 60 M W  jo in t project w ith  C l ipper 
W in d pow e r  in central Texas, a 100 
M W  project in  western Texas, and 
the Yaponcha w ind  power project in 
C a l i f o r n ia .  T h e  Yaponcha pro ject 
consists o f  repowcr ing  an ex ist ing 
w ind  energy facility in San Goryon io  
’ass - the company expects the facil­

ity to have a capacity of 20 MW . 
" O u r  2007 b u i l d  prog ram  sur- 
ises our target and does so a year 
cad o f  s c h e d u le ,” says R o b e r t  
<cfahr, president o f  BP Alternative 

Energy. “ It is a testament lo the cal- 
inei o f people work ing in our bus i­
ness and  the o p po r tu n it ie s  in  the 
U.S. w in d  sector.”

BP Alternative Energy adds that

S I
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TransAlta Corp., a generator o f  elec­
tricity from a variety o f  sources, i n ­
clud ing renewable energy, has entered 
into a 25 year power purchase agree­
ment w ith New Brunswick Power, a 
New Brunswick based power supp l i ­
er. T h e  agreements represent the 
prov in ce ’s second power purchase 
agreement.

U nde r  the terms o f  the agree­
ment, TransAlta w il l prov ide 75 M W  
o f  w in d  power to N ew  B runsw ick  
Power. TransAlta w i l l  construct, own 
and operate a w ind  power facility in 

*X5thc Kent H i l l s  area o f  N ew  
^  B runsw ick . N a tu ra l Forces Tcch- 
t nologics Inc., a local Atlantic Canada 

w ind  developer, is TransAlta’s co-de-

' l
' velopment partner in d ie project.
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‘ The 25-turbine w in d  farm is sub- 
^  Np ject to regulatory and environmenta l 
£ £ approvals, and is expected to begin 

^  commercia l operation by the end of 
< 2008, the companies say. O nce  coin- 

. v** plcte, it w i l l  p ro v id e  a capac ity  o f  
^  ^\270,000 M W h  per year, v h ic h  is 
^  b, enough electricity to meet the needs 
Nr uf approximately 13,6(K) homes. The
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ie proposed facilities 
:sota Power’s electric 
near Hewitt, M inn., 
says. Barnesv ille , 
artered Bear Creek 
LLC would bu ild , 

ate the w ind  farm , 
iture 13 2.5 M W  tur- 
tured by Germany-

Bear Creek, the irviriai 
ted to be operational 
ar-once that is crect- 
1 turbines w il be in­
capacity o f 32.5 MW.
; expected to ae com- 
nnesota Power adds.

rican
1 0  M W

l  Energy Co., a Des 
ased electric u til ity  
i f  MidArnerican En- 
Co., Is seek.ng ap- 
Iowa Utilities Board 
40 MW' o f w ind en- 
i power supply.

“ In  addition to the environmen­
tal benefit o f adding new wind en­
ergy production in Iowa, customers 
o f M idAmerican Energy w ill con­
tinue to benefit from  electric rate 
stability,”  says Greg Abel, president 
o f  M idAmerican Energy Holdings. 
“ The last electric rate increase M id­
American Energy customers experi­
enced was in 1995, and we propose 
adding the new w ind energy while 
m a in ta in ing  electric rate s tab ility  
un til 2014, which is nearly 20 years 
o f  e lec tric  rate s ta b ility  fo r  M i­
dAmerican Energy' customers,"

In addition, the company has an­
nounced plans to erect a w ind tu r­
bine for renewable energy generation 
at the Iowa State Fairgrounds. The 
Iowa State Fair wind turbine w ill be 
b u ilt in  part due to the vo lunta ry 
customer donations to MidAmerican 
Energy’s Renewable Advantage pro­
gram. Since its inception in 2004, 
more than 5150,000 has been donat­
ed to the program. M idAmerican 
Energy w i l l  fund  the rem a in ing  
$743,000 required to erect the wind 
turb ine and make a $4,000 annual 
payment fo r the easement fo r the

§

V

i

wind turbine site, the company says.
Construction o f the tu rb ine  is 

scheduled to begin this spring and 
be completed in time for this year’s 
lair, MidAmerican Energy adds.

~ o  9-____

B P  O r d e r s  

W i n d  T u r b i n e s ^  _
r~Vestas Americas A/S o f Portland,

Ore., har~received an order rrom BP 
Alternative Fnergy North  America 
Inc. fo r 50 V90-3.0 M W  w ind tu r- . 
bines to~acceIerat7TEc*growth o f * 
BP’s U.S. wind portfolio. "Co

According to the companies, de- &  
livery o f the turbines w ill commence “3  
in the fou rth  quarter o f this year. 'L  
Vestas w ill supply and commission 
the 50 wind turbines as well as main­
tain and service them for five years.

“ The V90-3.0 MW  turbine is an 
important part o f our growth in  the 
North  American marketplace, and 
we are pleased that BP has included 
this turbine type in. its wind portfo­
lio,” says Jens Soby, Vestas Americas’ 
president., . '  *..;j
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" . . .  /Tie d i s c o v e r y  w i th  w h ic h  w e  a r e  d e a l in g  i n v o l v e s  
f o r c e s  o f  n a tu r e  to o  d a n g e r o u s  t o  f i t  i n t o  a n y  o f  o u r  

u s u a l  c o n c e p t s . "  ( T h e  C o n g r e s s io n a l  R e c o r d  o f  1875 , 
c o n c e r n i n g  th e  d i s c o v e r y  o f  g a s o l in e ) .  * j

* Q u o te d  b y  A n th o n y  M .  M o o s  in  F u e l C e lls , V o l. I I .  ed. G . J. Y o u n t;, (N e w  Y o rk :  R c in lio ld  
P u b lis h in g  C o rp o  a i io n ,  1963).



36

Y t e s t  ^ < e /
• J

11-16-07 ENERGY OUTLAYS

1
2 ENERGY
 3--------------------

A nnual 
N at Avg

A nnual 
AK Avg

V M r y  /

X X
SFHOM A nnual 
SFHOM Avg

M onthly
SFHOM

A nnual X 1,000 h o m e s  
= cu  ft. n a t g a s

42 4 N atural G as
5 1 cu .ft= 1 ,0 3 1  b tu
6
7
8 
9

48 10 ‘E lectric ity
11 1 kw h=3,412 b tu
12
13
14
15

54 16
17
18 G aso liino  468 gal.
19 1 G al=124,000 b tu
20
21 ----------

60 22  fjltJ u fr  C/i)r
23 W ater ^

V
S ew ag e  

P roperty  T ax es

175,000 c u  ft. 
180,425,000 b tu  

175 Mcf

8,500 Kwh 
29,002,000 b tu  

28,130 cu . ft. 
28.1 Mcf

1,500 Gal 
186,000,000 b tu  

180,407. cu . f t  
180 .4  Mcf

150,000 cu . ft. 
154,650,000 b tu  

150 Mcf

7,200 Kwh 
24,566 ,400  b tu

23.828 cu . ft.
23.828 Mcf

12,500 cu . f t  
12,887,500 btu  

12.5 Mcf

600 Kwh 
2,047,200 Btu 

1,9B6 cu. ft. 
1.986 Mcf

1,000 Gal 
124,000,000 b tu  

120,272. cu . ft. 
120.3  Mcf

,h

3 OS,
l//r< P

’ check  on g a s  a m o u n t to  p ro d u c e  -  p o w e r  lo s s  in tr a n s m is s io n  Ĵ f
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H i s t o r y  a n d  D e v e l o p m e n t  o f  S t e a m  B o i l e r s  

b y  S . T .  M a c k e n z i e

E a c h  s t a t o  I n  t h e  u n i o n  h a s  i t s  o w n  p a r t i c u l a r  
c l a i m  t o  f a m e ,  b u t  v h o n  I  t h i n k  o f  " W o r t h  C a r o l i n a "  
t h e r e  a l v a y e  c o m e s  I n t o  i i y  m i n d  a  p i c t u r e  o f  g o o d ,  
s o u n d  p r o g r e s s  s y m b o l i z i n g  a  s p i r i t  t h a t  i a  c o g ­
n i z a n t  o f  t r a d i t i o n ,  b u t  n o t  h o p e l e s s l y  c h a i n e d  t o  
I t ;  a  s p i r i t  d e d i c a t e d  t o  a d v a n c e m e n t  b u t  n o t  a l -  
v a y a  s e e k i n g  t h e  n e w  m e r e l y  f o r  t h e  s a k e  o f  c h a n g e .

T h e r e  a r e  m a n y  t h i n g s  w h i c h  m a k e  W o r t h  C a r o l i n a  
a  g r e a t  B t a t e .  I t s  p e o p l e ,  i t B  r e s o u r c e s ,  i t s  
e r .  . e r p r l B o a .  I m p o r t a n t  a m o n g  t h o  e l e m e n t s  t h a t  
h a v e  c o n t r i b u t e d  t o  t h e  r a p i d  g r o w t h  o f  y o u r  s t a t e  
i s  t h e  p r e s e n c e  o f  m a n y  e n g i n e e r *  a n d  t h e i r  o r g a n ­
i z a t i o n  I n t o  s o c i e t i e s  s u c h  a s  y o u  h a v e  h e r e .  P r o ­
g r e s s  d o e s n ' t  J u * t  h a p p e n .  I t  t a k e s  e n t e r p r i s e .  I t  
t a k e s  t h o u g h t .  I t  t a k e s  c o u r a g e .  M o » t  o f  a l l ,  I t  
t a k e a  e n g i n e e r s .  W i t h o u t  e n g i n e e r s  t o  t r a n s l a t e  
d r e a m s  I n t o  p r a c t i c a l ,  w o r k i n g ,  e c o n o m i c a l  r e a l i t y ,  
w e  w o u l d  b e  e  p o o r e r ,  w e a k o r  n o t i o n .

W o  c a n n o t  s i n g l e  o u t  a n y  b r a n c h  o f  e n g i n e e r i n g  
a *  b e i n g  a  g r e a t e r  c o n t r i b u t o r  t h a n  a n y  o t h e r  t o  o u r  
m u t u a l  p r o g r e e o .  W e  a r e  a l l  t o o  i n t e r d e p e n d e n t ,  n e e d  
e a c h  o t h e r  t o o  m u c h  t o  d r a w  a n y  f i n e  d i s t i n c t i o n s .

N o  p l a c e  i s  t h i s  b e t t o r  i l l u s t r a t e d  t h a n  i n  t h o  
s u b j e c t  v h l c h  I  a m  d i s c u s s i n g  t o d a y :  " T h e  H i o t o r y  &.
D e v e l o p m e n t  o f  S t e a m  B o i l e r s " .  P e r h a p s  I  s h o u l d  
h a v e  c a l l e d  I t :  " M o r e  S t e a m  - L e s s  M u s c l e " .

O f f h a n d ,  n o t h i n g  s o u n d s  q u i t e  s o  c o m m o n p l a c e  a s  
a t e a m  b o l l o r a .  T h e y ' v e  b e e n  a r o u n d  f o r  y e a r s .  I t  
m i g h t  b n  m o r e  e x c i t i n g  t o  t a l k  a b o u t  s u p e r s o n i c  J a t . o ,  
g a s  t u r b i n e s ,  m o o n  r o c k e t s ,  o r  w h a t  h a v e  y o u .

B u t  l e t s  p u t  t h i B  n t o o m  b o i l e r  I n  p e r s p e c t i v e .  
W h y  w a B  i t  i m p o r t a n t ?  W h y  i D  i t  I m p o r t a n t  t o d a y ?
W h y  w i l l  i t  b o  i m p o r t a n t  i n  t . h e  f u t u r o ?  T t h i n k  v o  
c o n  f l o a  t h e  a n s w e r s  t o  t h e s e  q u e s t i o n s  q u i t e  c l e a r l y  
i f  w e  J u s t  g o  b a c k  t o  o u r  f u n d a m e n t a l s  f o r  a  m o m e n t .

-  1 -
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W h a n  d i d  m e n  T i r s t  b e g i n  t o  d e v e l o p  t h e  
s t e a m  h o l l e r  I n  e a r n e s t ?  W h y ,  v h e n  t h e y  
r o a l l y  n e e d e d  e n e r g y  o n  a  s c a l e  g r e a t e r  t h a n  
t h a t  v h i c h  c o u l d '  "be s u p p l i e d  b y  h u m a n  a n d  
a n i m a l  m u i i c l e s .  O f  c o u r s e ,  a s  l o n g  a g o  a e  
150  B . C . ,  B e r o  o f  A l e x a n d r i a  s u g g e s t e d  t h i s  
b o i l e r  a n d  r e a c t i o n  t u r b i n e ,  b u t  t h e  s o c i e t y  
o f  t h e  t i m e s  v a a  n o t  r e a d y  f o r  i t .  I t  w a s  
n o t  u n t i l  n e a r l y  1 8  c e n t u r i e s  l a t e r ,  I n  16 2 9  
t h a t  B r a n c a  m a d e  t h i s  d r a v i n g  o f  a n  i m p u l s e  
t u r b i n e ,  B y  t h i s  t i m e ,  h o v e v a r ,  m a n y  c o n -  
d i t i o m i  e x i e t e d  w h i c h  s p a r k e d  t h e  r a p i d  
d e v e l o p m e n t  o f  t h l a  n o w  s o u r c e  o f  e n e r g y :  
M i n i n g  f o r  o r e s  a n d  m i n e r a l s  h a d  e x p a n d e d  t o  
a  r e a l l y  g r e a t  s c a l e  a n d  l a r g e  q u a n t i t i e s  o f  
f u e l  w e r e  n o e d e d  f o r  s m e l t i n g .  I n  a d d i t i o n ,  
c o n s i d e r a b l e  f u e l  v a a  n e e d e d  f o r  s p a c e  h e a t ­
i n g  a n d  c o o k i n g .  I n d u s t r i a l  a n d  m i l i t a r y  
g r o w t h ,  e s p e c i a l l y  i n  E n g l a n d ,  a l s o  d e i m a d e d  
e v i r  g r e a t e r  a m o u n t s  o f  f u e l .  B y  t h e  m i d d l e  
o f  t h e  1 6 0 0 ' s  f o r e s t s  w e r e  b e i n g  r a p i d l y  
d e n u d e d  a n d  i t  b e c a m e  I n c r e a s i n g l y  n e c e s s a r y  
t o  f i n d  s o m e  o t h e r  b a s i c  s o u r c e  o f  e n e r g y .  
T h u s  d c i B p i t e  t h e  f a c t  t h a t  300  y e a r s  a g o  
p o o p l e  w e r e  e x e c u t e d  I n  E n g l a n d  f o r  b u r n i n g  
c o a l  b e c a u s e  i t  p r o d u c e d  h i g h l y  n o x i o u s  a n d  
d a n g e r o u s  f u m e s ,  t h e  d y n a m i c s  o f  h i s t o r i c a l  
g r c w t b  m a d o  i t  e s s e n t i a l  t o  r e m o v e  t h e s e  
r e s t r i c t i o n s ,  a n d  c o a l  m i n i n g  b e g a n  t o  i n ­
c r e a s e  .

A t  c o a l  b e g a n  t o  b e  m i n o d  o n  a  l a r g e  
s c a l e ,  m i n e s  b e c a m e  d e e p e r  a n d  d e e p e r ,  a n d  
w o r e  o f t e n  f l o o d e d  w i t h  w a t e r .  T h e  E n g l i s h ,
I n  p a r t i c u l a r ,  w e r e  f a c e d  w i t h  a  v e r y  a e r l o u e  
c u r t a l l a o n t  o f  t h e i r  g r o w i n g  i n d u s t r i a l ,  
m i l i t a r y  a n d  p o l i t i c a l  m i g h t  I f  t h e y  c o u l d  
n o t  f l r . d  o o m e  e c o n o m i c a l  v a y  t o  p u m p  t h e  w a t e r  
c u t  o f  t h o l r  c o a l  m i n o o .  T h e  I m p o r t a n c e  t h a t  
w a s  a t t a c h e d  t o  t h i s  p r o b l e m  c a n  b a  s e e n  f r o m  
t h e  g r e a t  n u m b e r  o f  m e n  w h o  w a r e  w o r k i n g  o n  I t  
a n d  b y  t h o  m a n y ,  m a n y  p a t o n t n  t h a t  w o r e  l e e u e d  
o n  m a c h i n e s  t o  p u m p  w a t e r  b y  t h e  u s e  o f  " t n e  
e r p a n n l v e  p o w e r  o f  i i t e a n . ”

T l i i *  m u t u a l  d e p e n d e n c e  o f  f u o l  a n d  m a c h i n e  
l o  n o t  a l w a y s  c o r r o c t l y  e x p l a i n e d .  I t  l e  t r u e  
t h a t  t h o  d e v e l o p m e n t  o f  m a c h i n e r y  c r e a t e d  a  d e ­
m a n d  f o r  f u e l ,  b u t  I t  I s  e v e n  m o r e  u i g n l f l e a n t  
t h a t  t h o  n e e d  f o r  m o r e  f u o l  c r o n  t o d  a  d o m a n d  
f o r  a n c i l n o r y .  T h e  e k f l y  n w c h l n e a  u s e d  w o o d  a n d

- 2 -
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c h a r c o a l  a e  f u e l .  M a n y  y e a r s  e l a p s e d  b e f o r e  
t h e  a p p l i c a t i o n  o f  m a c h i n e  p o w e r  t o  f u e l  p r o ­
c u r e m e n t  c o u l d  b r i n g  p r o d u c t i o n  o f  f o s s i l  f u e l s  
u p  t o  a  h i g h  e n o u g h  p o i n t  t o  d l e p l a c e  w o o d .

I n c i d e n t a l l y ,  t h o s o  o a r l y  d e v e l o p e r s  w e r e  
f u l l y  a w a r e  o f  t h e  n a t u r e  o f  t h e  e n e r g y  t h e y  
v o r e  U B l n g .  T h e J r  m a c h i n e s  t e r o  I n v a r i a b l y  
r e f e r r e d  t o  a s  " f i r e  e n g i n e s " ,  a l n c e  I t  w a s  
t . h e  e n e r g y  o f  t h e  f i r e  t h a t  w a s  b e i n g  h a r n a s s e d  
e n d  t r a n s m i t t e d  t h r o u g h  t h e  r e d l u m  o f  s t e a m .

S A V E R Y

S a v o r y ' s  e t e a m  e n g i n e  o f  16 9 8  u e e d  t h e  
v a c u u m  -- a c h i e v e d  b y  a l t e r n a t e l y  f o r m i n g  
Q t o f i m  i n  a  c y l i n d e r  e n d  t h e n  c h i l l i n g  I t  -- 
t o  p u m p  w a t e r  f r o m  a l n e e .  H i s  m i g h t  b e  c o n ­
s i d e r e d  t h e  f l r a t  p r a c t i c a l  e n g i n e ,  a n d  I t  
w a s  a c t u r ’  •+ U B o d  I n  v a r i o u s  l o c a t i o n s .

NE W C O M E N

T h o  f i r s t  I m p o r t a n t  d e v e l o p m e n t  f o r  
s e c u r i n g  u s e a b l e  e n e r g y  t h r o u g h  t h e  m e d i u m  
o f  s t o a m ,  h o w e v e r ,  o r i g i n a t e d  w i t h  T h o m a s  
N e w c o m e n ,  a n  i r o n  m o n g e r  l i v i n g  I n  D a r t m o u t h ,  
E n g l a n d .  B l f l  f l r e t  e n g i n e  w a s  b a a e d  u p o n  
t h e  c o n c e p t  t h a t  I f  a t e a m  w e r e  a d m i t t e d  t o  
a  c y l i n d e r  i n  w h i c h  w a s  f i t t e d  a  p i a t o n ,  a n d  
t h e n  a  J e t  o f  w a t e r  w e r e  a d m i t t e d  a a d  t h e  
s t e a m  c o n d e n s e d ,  t h e  p r e e a u r e  o f  t h e  a t m o s ­
p h e r e  o n  t o p  o f  t h e  p i 0 t u n  w o u l d  f o r c e  t h e  
p i s t o n  d o w n  t h e  c y l i n d e r  a n d  t h e r e b y  p r o d u c e  
p o v e r  w h i c h  c o u l d  b e  u t i l i z e d  f o r  t h e  t h e n  
a s s e t  I m p o r t a n t  p u r p o s e  o f  p u m p i n g  w e  t e r  f r o m  
c o a l  m i n e s .

N e w c o m e n  p r o d u c e d  w h a t  I s  p r o b a b l y  t h e  
f i r s t  c o i a n e r c i a l  s t e a m  e n g i n e  a n d  I n  1 7 1 2  
h a d  o n e  o p e r a t i n g  I n  a  m i n e  a t  C o r n w a l l  I n  
E n g l a n d ,  N o t o  t h a t  t h e  b o i l e r  f o r  t h i s  
e n g i n e  - r e f e r r e d  t o  a a  t h e  E a y c o c k  t y p e  
b e c a u s e  o f  i t s  s h a p e  -- v a a  r e a l l y  a  p l a i n  
c o p p e r  b r e w e r s  k e t t l e .  P t o b b u t s  w a s  t h a t  o f  
t h e  a t m o s p h e r e .  T h e  o u c c o o e  o f  N e w c o m e n  w a s  
d u e  t o  b i n  c o n c e p t i o n  o f  a  d e v i c e  t h a t  w o u l d  
u s e  s t e a m  a t  o r  b e l o w  a t m o s p h e r i c  p r o o s u r e ,  
t h u s  a c c o m m o d a t i n g  h i s  n e e d s  t o  t h e  c o n ­
s t r u c t i o n  a b i l i t i e s  a n d  m a t e r i a l s  o f  t h e  
d i y .

i Vl ’f t-
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W A T T

T h e  n e x t  a i g n i f l e a n t  d e v e l o p m e n t  I n  t h e  
s t e a m  e n g i n e  c a m e  t h r o u g h  t h e  e f f o r t s  o f  W e t c ,  
w h o s e  g e n i u s  a n d  e n t e r p r i s e  r e a l l y  p u t  t h e  s t e a m  
e n g i n e  o n  t h e  n a r k e t  i n  a  l a r g e  v & y .  W a t t ' e  
p a r t n e r s h i p  v i t h  B o l t o n ,  w h o  v s b  a n  e x c e l l e n t  
b u s i n e s s  m a n  v l t h  c a p i t a l  a n d  m a c h i n e  a n d  f o u n d r y  
f a c i l i t i e s ,  p r o d u c e d  a  c o m b i n a t i o n  t h a t  b r o u g h t  
a b o u t  a  v e r y  r s p l u  d e v e l o p m e n t  I n  t h o  e n t i r e  
f i e l d  c f  s t e a m  p o v e r .

W e t t  b e g a n  h i e  e x p e r i m e n t s  v l t h  t h 6  s t e a m  
e n g i n e  I n  1 7 6 0 ,  b a t  c o m m e r c i a l  r e a l i z a t i o n  c a m  
a b o u t  1 7 9 0  a n d  •' I s  i s  r e g a r d e d  a s  t h e  b e g i n n i n g  
o f  t h e  i n d u s t r i e s  r e v o l u t i o n  -- o n l y  165 y e a r s  
a g o .

W a t t ' s  p r i n c i p a l  c o a c o p t  w a s  t h a t  I f  t h e  
s t e a m  c o u l d  b e  c o n d e n s e d ,  i n  a  s e p a r a t e  s h e l l  
d i s t i n c t  f r o m  t h e  c y l i n d o r  I t s e l f ,  t h e  h e a t  
l o s t  b y  t h e  c o o l i n g  o f  t h e  c y l i n d e r  i n  N e v c o m o n ' s  
e n g i n e  v o u l d  b e  s a v e d  a n d  t h a t  t h e  a m o u n t  o f  
p o v e r  c o u l d  b e  I n c r e a s e d  t o  v h a t e v o r  e x t e n t  
p r e s s u r e  i n c r e a s e  v a e  p e r m i t t e d  b y  I m p r o v e m e n t s  
i n  b o i l o r  d e s i g n .  I h e  c o n d e n s e r  s e p a r a t e  f r o m  
t h e  c y l i n d e r  I t s e l f  p r o d u c e d  a  s a v i n g  o f  a p p r o x ­
i m a t e l y  l / 3  I n  t h e  c o a l  r e q u i r e d  f o r  a  g i v e n  
d u t y .

A m o n g  W e t t ' e  m a n y  c o n t r i b u t i o n s  t o  e n g i n e  
i m p r o v e m e n t ,  p o r b a p s  t h e  m o a t  I m p o r t a n t  v a e  
h i a  d e v i c e  t o  t r a n s l a t e  t h e  r e c i p r o c a t i n g  m o t i o n  
I n t o  a  r o t a t i v e  m o t i o n .  T h i s  d e v e l o p m e n t  o f  t h e  
e o - c a l l e d  r o t a t i v e  e n g i n e  p e r m i t t e d  I t s  I n t r o ­
d u c t i o n  i n t o  m i l l s  a n d  f a c t o r i o n  v h o r e  b e l t B  a n d  
p u l l e y s  c o u l d  t r a a m r . i t  t h e  p o v e r  t o  r o t a t i n g  
a a c h l n o r y .  T h u s  b e g a n  t h e  p r o c e s s  o f  s u b s t i t u t ­
i n g  e n e r g y  f o r  n a n ' s  m u s c l e s  -- a  p r o c e s s  s t i l l  
v l t h  u s ,  a n d  p e r h a p s  o t i l l  I n  I t s  i n f a n c y .

W a t t ’ s  r e c o r d e  o b o v  t h a t  h o  f u l l y  r e a l i z e d  
t h e  a d v a n t a g e  o f  h i g h e r  p r e s s u r e  a t e a m  b u t  h e  
n e v o r  b u i l t  a  b o i l o r  f o r  t h e s e  b l g h o r  p r o o a u r e n  
a n d  e x p e n d e d  a l l  o f  h i s  o f f o r t o  o n  t h e  e n g i n e .  
H e  u s e d  t h e  W a g g o n  t y p o  b o i l e r  v h l c h  p r o d u c e d  
l a r g o  a m o u n t s  o f  n t o a m  a t  a b o u t  p o u n d s  p r e s s ­
u r e .
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W a t t  s t u d i e d  t h s  s c i e n t i f i c  e n d  o f  h i s  
p r o b l e m  p r o b a b l y  m o r e  t h a n  a n y  o n e  w h o  p r e ­
s i d e d  h i m  a n d  d e v e l o p e d  t a b l e s  s h o v i n g  t h e  
a x p u n s l o n  o f  B t e a m  a n d  c h a n g e s  I n  v o l u m e  e t  
m r l o u c i  p r e s s u r e s . I n c i d e n t a l l y ,  a s  v e  v i l l  
d i s c u s o  l a t e r ,  t h e  i n v e s t i g a t i o n  o f  s t e a m  
p r o p e r t i e s  l a  t o d a y  a n  I m p o r t a n t  n e c e s s i t y .

T R E V I T H I C K

T h e  n e x t  o u t s t a n d i n g  f i g u r e  v a a  R i c h a r d  
T r e v i t h l o k ,  v h o  a s  a  b o y  o f  s i g h t  v e n t  t o  
v o r k  I n  o n e  o f  h i s  f a t h e r ' s  m i n e s  i n  ern 
E n g l i s h  m i n i n g  d i s t r i c t .  T h e r e  h e  r e c e i v e d  
a e  m u c h  e n g i n e e r i n g  t r a i n i n g  a s  v a s  a v a i l ­
a b l e  i n  t h o s e  d a y s ,  s i n c e  h i s  T e t h e r  v a s  
m n a g e r  o f  s e v e r a l  m i n e s  a n d  t h u s  R i c h a r d  
v a a  p e r m i t t e d  t c  t r a v e l  f r o m  e n g i n e  h o u s e  
t o  e n g i n e  h o u s e  e n d  o b s e r v e  t h e  p u m p i n g  
e n g i n e s ,  p r i n c i p a l l y  o f  N e v c o m e n  d o e l g n .

T r e v i t h i c k  r e a l i z e d  t h e  p r o b l e m  v e e  
e t i l l  l a r g e l y  o n e  o f  m a n u f a c t u r i n g  t h e  
t o l l e r .  W h e r e o n  c o p p e r  v a e  t h e  o n l y  
m a t e r i a l  h e r e t o f o r e  a v a i l a b l e ,  h a m m e r e d  
v r o u g h t - i r o n  p l a t e o  c o u l d  n o v  b e  u s e d  
e l t h o u g h  t h e  m a x i m u m  l e n g t h  v a e  2  f t .  
F o l l o d - l r o n  p l a t o B  b e c a m e  a v a i l a b l e  I n  
a b o u t  5 / 1 6 " t h i c k n e s s  I n  1 7 9 5 *

I n  10 0 0  T r e v i t h i c k  m a d e  a n  e n g i n e  
f o r  l b  p r e s s u r e ,  h a v i n g  a  2 5 ” c y l i n d e r  
a n d  e. 10  f t .  s t r o k e .  T b l B  D a m e  h i g h  
p r o s s u r o  m a d e  p o s s i b l y  t h e  s u c c e s s f u l  
c o n s t r u c t i o n  o f  a  h i g h  p r e s s u r e  e n g i n e  
a n d  b o i l e r  m o u n t e d  t o g e t h e r .  T h i s  b o i l e r  
v u u  b u i l t  i n  1 0 0 b  a n d  h a d  n  c a s t  I r o n  
c y l i n d r i c a l  s h e l l  v l t h  t h e  r e a r  e n d  
d i s h e d .

C O R N I S H  B O I L E R

A e  t h e  d o t u a n d  I n c r e a s e d  f o r  l a r g e r  
a n d  l a r g e r  a m o u n t s  o f  p o v e r ,  I t  v a a  n e c o a s o r y  
t o  b u i l d  l a r g e r  a n d  l a r g e r  b o i l e r s ,  o r  p u t  u p  
v i t h  t h v  I n c o n v e n l o n c e  o f  a  m u l t i p l i c i t y  o f  
n j i i  11 u n i t s .  H e r e  l e  a  t y p i c a l  C o r n i s h  
b o i l e r .  L e t e r  d e v e l o p m o n t o  s a w  t h e  f l u e  b r o k e n  
u p  b j r  m a n y  g a o  t u b e a  t o  I n c r e a s e  h e a t i n g  s u r -  
f a c o  a s  m u c h  a n  p o e e i b l e ,  T h i s  v a a  e a s e n t l a l l y  
t h e  d e e l g n  i u  w i d e s p r e a d  u s e  u p  t o  a b o u t  1 0 7 0 * 
H o v r T e r ,  f l r e - t u b e  b o l l e r o  v o r e  l i m i t e d  i n  
c a p a c i t y  a n d  p r e s s u r e .  A l n o ,  b e c a u s e  a l l  o f  

t h e  s t o a m  v a a  c o n c e n t r a t e d  I n  o n e  b i g  s h e l l ,
p a r t s  o f  v h l c b  v e r e  e x p o s e d  t o  r a d i a n t  h e a t ,  
t h e y  V e r e  s u b j e o t  t o  d l u a s t r o u a  e x p l o e l o n a .

. . j ,.V O  ■'
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W A T E R  T U B E  B O I L E R S

T i l e  q u e s t i o n  c f  b o i l e r  c e p n c i t y  a n d  
s a f e t y  v a a  o f  b e B l c  i m p o r t a n c e ,  a n d  I t  l a  n o  
e x a g g e r a t i o n  t o  a a y  t h a t  f o r  a  t i m e  f a i l u r e  
t o  d e r e l o p  a d e q u a t e  b o l l e r H  t h r e a t e n e d  t o  
h a l t  l n d ' J B t r i a l  p r o g r e e e .

H c v e V e r ,  m a n  l a  a n  I n v e n t i v e  c r e a t u r e ,  
a n d  t h e  m o m e n t  a  c h a l l e n g e  a r l B e B ,  h e  s o t s  t o  
w o r k  v l t h  m i g h t  a n d  m a i n  t o  l i c k .  i t .

T h e  v a y  t o  o r e r c o m o  t h o  d e f i c i e n c i e s  o f  
t h e  f i r e  t u b e  b o i l e r  v a a  t o  u s e  a  v a t e r  t u b e  
b o i l e r .

I n  18 5 6  a  v a t e r  t u b e  b o i l e r  v a e  d e s i g n e d  
a n d  p a t e n t e d  b y  S t e p h e n  W i l c o x ,  a l t h o u g h  i t  v a n  
c o t  b u i l t  u n t i l  s e v e r a l  y e a r *  l a t e r .  T h e  d r o v ­
i n g  s h c v f c  a  s i n u o u s  t u b e  a t  a n  i n c L l n e  r a t h e r  
t h a n  a. e t r a l g h t  t u b e .

I d  1 8 6 7  S t e p h e n  V l l c o x  p a t e n t e d  a  s t r a i g h t  
t u b e  b o i l e r  v l t h  t u b e s  a t  1 5  d e g r e e  e l o p e  a n d  
a r r a n g e d  v l t h  h a n d h o l e s  I n  t h e  h e a d e r  e o  t h a t  
t h e r e  v a s  a c c e s s  t o  t h e  t u b e s  f o r  c l e a n i n g .
T h e  h o r i z o n t a l  c a e t  I r o n  t u b e e  a t  t h e  t o p  o f  
t h e  u n i t  s e r v e d  I n  p l a c e  o f  a  s t e a m  a n d  v a t e r  
d r u m .  T h o  v e r t i c a l  r o w s  o f  I n c l i n e d  s t e a m  
g e n e r a t i n g  t u b e e  v e r e  a l s o  o f  c a s t  I r o n  a n d  
v o r e  c a s t  e n - b l o c .  I n t e r n a l  t u b e e  o r  c o r e *  
v e r e  p l a c e d  v l t b i n  t h e  I n c l i n e d  t u b e o  t o  a i d  
c i r c u l a t i o n .

S t e p h e n  W i l c o x  c l e a r l y  u n d e r s t o o d  t h e  
f o r c e e  i n v o l v e d  I n  n a t u r a l  c i r c u l a t i o n .  W i t h  
t h i s  k n o w l e d g e ,  h e  v o s  a b l e  t o  d e i l g n  s a f e ,  
e c o n o m l ; a l  b o i l e r s  t h a t  c o u l d  p r o d u c e  t h e  
l a r g e  q u a n t i t i e s  o f  s t e a m  t h a t  a n  e x p a n d i n g  
I n d u s t r y  n e e d e d  t o  r u n  l t d  p r o c e s s e s  a n d  i m ­
p r o v e d  e n g i n e s .

T h e  g r e a t e r  a m o u n t s  o f  s t e a m  a v a i l a b l e  
f r o m  v a t e r  t u b e  b o l l e r e ,  t h e i r  s a f e t y  a n d  I n ­
c r e a s e d  e c o n o m y  t h u s  g a v e  a  g r e a t  I m p e t u s  t o  
i n d u s t r i a l  e x p a n s i o n  I n  t h e  p e r i o d ,  b e t w e e n  
1070 a n i l  1 9 0 0 .  T h e e ©  b o l l e r e  v e r e  i m p o r t a n t  
e l e m e n t s  i n  t h e  r a p i d  g r o w t h  o f  e l e c t r i c a l  
g e n e r a t i o n  f o r  p o v e r  a n d  l i g h t i n g .
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75 y e a r s  a g o ,  w h e n  E d i s o n ,  u s i n g  w a t e r  
t u b e  b o l l o r B  a a  h i e  s o u r c e  o f  s t e a m ,  h a r n e s s e d  
t h e  s t e a m  e n g i n e  t o  t h e  e l e c t r i c  d y n a m o ,  h e  b o -  

a  w h o l e  n e w  e r a  I n  e n e r g y  p r o d u c t i o n .  A t  
t h e  B R m e  t i n e ,  h e  o p e n e d  u p  n e w  c o n c e p t e  i n  t h e  
f i e l d  o f  t a t r i b u t l o n ,  T w o  g r e a t
p r o b l e m s  w o r e  a g  s o l v e d :

A )  H o w  t o  ^ n u f a c t u r o  u e o a b l e  e n e r g y  
e c o n o m i c a l l y

B )  B o w  t o  t r a n s p o r t  i t  c h e a p l y  a n d  
o a f e l y  o v e r  g r e a t  d i s t a n c e s

W e  a r e  a t l l l  i n  t h e  m i d d l e  c f  t h i s  g r e a t  
e n g i n e e r i n g  a d v a n c e .

W i t h  t h e  d e v e l o p m e n t  a n d  a p p l i c a t i o n  o f  
t h e  o t e a m  t u r b i n e ,  i n  t h e  e a r l y  1 9 0 0 ' s ,  h i g h e r  
s t e a m  p r e s s u r e s  a n d  t e m p e r a t u r e s  v e r e  n e e d e d  f b r  
m o s t  e c o n o m i c a l  o p o r a t l o n .  S u p e r h o a t e r s  w e r e  
a d d e d  t o  b o l l e r B  a a  a  m e a n s  o f  h e a t i n g  s t e a m  
a b o v e  t h e  s a t u r a t i o n  t o m p e r a t u r e .  T o  m e e t  t h e  
d e m a n d s  f o r  g r e a t e r  o t e a m  o u t p u t ,  b o i l e r s  w e r e  
l n o r e a e e d  I n  s i t e ,  a n d  h a n d  f i r i n g  g a v e  w a y  t o  
s t o k e r  f i r i n g .

7 -
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H i g h e r  a t e a m  p r e s s u r e s  a n d  t e m p e r a t u r s f l , 
t o g e t h e r  w i t h  g r e a t e r  s t e a m  o u t p u t s ,  w e r e  r e ­
s u l t i n g  I n  h i g h e r  h e a t  l o e s e e  u p  t h e  B t a c k .
P a r t  o f  t h e s e  l o s s e s  c o u l d  b e  r e c o v e r e d  b y  a d d ­
i n g  m o r e  b o i l o r  o u r f a c o ,  b u t  i t  w a s  g e n e r a l l y  
f o u n d  t o  b e  m o r e  e c o n o m i c a l  t o  a d d  a n  e c o n o m i z e r  
o r  a n  a i r  h e a t e r ,  a n d  o f t o n  b o t h .  F e e d w a t e r  
p a s s i n g  t h r o u g h  t h e  e c o n o m i z e r  a b s o r b e d  c o n -  
a i d a r a b l e  h e a t  b o f o r e  e n t e r i n g  t h e  s t e a m  d r u m .  
P r e h e a t i n g  t h e  i n c o m i n g  a i r  f o r  c o m b u s t i o n  
g r e a t l y  I m p r o v e d  f u r n a c e  e f f i c i e n c y .  L a t e r ,  i n  
t h e  2 0 ' o  m a n y  u n i t e  w e r e  e q u i p p e d  v l t h  r e h e a t s b , 
t o  r e h e a t  t h e  o t e a m  a f t e r  i t  h a d  p a a a e d  p a r t  i m y  
t h r o u g h  t h e  t u r b i n e s ,  t h u s  i m p r o v i n g  t u r b i n e  
e f f i c i e n c y .

B u r n i n g  c o a l  i n  p o w d e r e d  f o r m  h a d  l o n g  
a t t r a c t e d  t h e  i n t e r e s t  o f  b o i l e r  e n g i n e e r s  a s  
a  m e a n s  o f  s i m p l i f y i n g  a n d  i m p r o v i n g  c o m b u e t l c n  
e f f i c i e n c y .  P u l v e r i z e d  c o a l - f i r i n g  m a d e  r a p i d  
o t r l d e s  i n  t h e  1 9 2 0 ' s .  N o t  o n l y  v a e  e f f i c i e n c y  
i m p r o v e d ,  b u t  a  w i d e r  v a r i e t y  o f  c o a l e  c o u l d  h a  
u e a d ,  a n d  s t e a m  o u t p u t  w a s  i n c r e a s e d  w i t h o u t  
e x c e s s i v e  i n c r e a s e s  i n  b o i l e r  s i z e .  E a r l y  
a p p l i c a t i o n s  r s t a i n s d  b r i c k - l i n e d  f u r n a c e s .  
T h e e o  v e r e  o f t e n  a i r - c o o l e d  i n  a n  e f f o r t  t o  r e ­
d u c e  p u n i s h m e n t  o n  t h e  b r i c k w o r k ,  B u t  I t  w a s  
e v l d o n t  t h a t  n e w  t y p e s  o f  f u m a c e e  w e r e  n o e d o d  
I f  f u l l  a d v a n t a g e  V 6 r e  t o  b e  o b t a i n e d  f r o m  
t h i s  m e t h o d  o f  f i r i n g .

T h e  n e e d  f o r  i m p r o v e d f u r n a c e  l i n i n g s  l e d  
t o  t h e  d e v e l o p m e n t  o f  w a t e r - c o o l e d  f u r n a c e s .  
M a n y  d i f f e r e n t  e t a g e o  w e r e  p a s s e d  t h r o u g h  I n  
t h l o  d e v e l o p m e n t ,  i n c l u d i n g  a  c o m b i n a t i o n  o f  
p a r t  v a t e r - c o o l e d  a n d  p a r t  r e f r a c t o r y  f u r n a c e s ;  
t u b o s  c c v e r e d  w i t h  m e t a l  o r  r e f r a c t o r y - l l n s d  
b l o c k s ;  t u v « a  e m b e d d e d  i n  p l a a t t c  r e f r a c t o r i e s ,  
a n d  b a r e - t u b e s  b a c k e d  v l t h  r e f r a c t o r i e s .  A n  
I m p o r t a n t  r e f t t u r o  w a s  t h a t  t h e  t u b o o  f o r m i n g  
t h e  w a t e r - c o o l e d  n u r f a c e  w a r e  a n  I n t e g r a l  p a r t  
o f  t h o  b o i l e r  a y n t e r a ,  a n d  t h e  h e a t  t h e y  a b ­
s o r b e d  v a a  f u l l y  u t i l i z e d  t o  m a k e  s t e a m .
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I n  a d d i t i o n  t o  t h e  s t e p s  o u t l i n e d ,  p r o g r e s s  
l a  o t o a m  g e n e r a t i o n  l e  " b e i n g  f u r t h e r e d  b y  c o n ­
t i n u o u s  w o r k  o n  s u c h  p r o b l e m s  a s  a s h  a n d  s l a g  
c o n t r o l ;  I m p r o v e d  f i r i n g  m e t h o d B ;  m e t a l a  f o r  
h i g h e r  p r o a o u r o a  a n d  t e m p e r a t u r e s ;  * t e a m  
p u r i f i c a t i o n ;  c i r c u l a t i o n ;  a n d  m a n y  o t h e r s .
I h u e ,  a t  t h e  m i d - p o i n t  o f  t h e  2 0 t h  C e n t u r y ,  
t h e  m o d e r n  c e n t r a l  s t a t i o n  b o i l o r  r e p r e s e n t s  
a  g r e a t  a d v a n c e  o v e r  t h e  f i r s t  u n i t e  u s e d  b y  
E d i s o n  75  y e a r s  a g o .  I t B  h e i g h t  o f t e n  e x c e e d s  
t h a t  o f  a  t e n - s t o r y  b u i l d i n g .  J t o  f u r n a c e  m a y  
c o n s u m e  a s  m u c h  a s  20  c a r l o a d s  o f  c o a l  p e r  d a y  —  
a n d  I t s  c a p a c i t y  m a y  b e  o v e r  1 , 7 0 0 , 0 0 0  p o u n d s  
o f  w a t e r  e v a p o r a t e d ,  p e r  h o u r .  D e s i g n  p r e s s u r e s  
e x t e n d  a a  h i g h  n B  2700  p s l ,  a n d  s t e a m  t e m p e r a - ’ 
t u r e s  o f  11 00  F  a r o  b e c o m i n g  c o m m o n .

T h e  R a d i a n t  B o i l e r  I s  t y p i c a l  o f  p r e a o n t  
day c e n t r a l  s t a t i o n  d e s i g n s .  I t  I s  e e 6 o n t i e l I y  
r  l a r g o  w a t e r - c o o l e d  f u r n a c e  v l t h  a  s u p e r h e a t e r ,  
e c o n o m i z e r ,  a n d  a i r  h e a t e r .  R e h e a t e r s  a r e  
o f t e n  a d d e d  t o  I m p r o v e  t u r b l n o  e f f i c i e n c y .  A n  
l u p o r t a n t  f e a t u r o  l o  t h o  h i g h  d e g r o o  o f  r e ­
l i a b i l i t y ,  s o  t h a t  s l n g l e - b o l l e r - p e r - t u r b l n e  
i n a t a i l s t l o n o ,  v l t h  n o  s t a n d b y  u n i t e  o r  c r o s e -  
c o n n o c t i n g  p i p i n g ,  h a v e  b e c o m e  b t a n d a r d  p r a o t l c e .  
B o l l e r e  a r e  o f t e n  n o t  t a k e n  o f f  t h e  l i n e  f r o m  
o n e  y e a r  t o  t h o  n e x t ,  e x c e p t  f o r  m n d a t o r y  
a n n u e l  I n o p e c t i c m a .
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A t  t h e  o t h e r  e n d  o f  t h o  s c a l e  i s  t h e  
p a c k a g e  u n i t ,  u s e d  f o r  t h e  h e a t i n g  a n d  s t e a m  
p r o c e s s  n o e d o  I n  m a n y  i n d u s t r i a l  p l a n t s ,  
h o e p l t a l B ,  a n d  l a r g e  b u i l d i n g a .  I t  l a  a  f u l l y  
a u t o m a t i c  B e l f - c o n t a i n e d  u n i t  t h a t  i s  s h i p p e d  
c o m p l e t e l y  a s s e m b l e d  r e q u i r i n g  a  m i n i m u m  o f  
w o r k  i n  t h e  f i e l d  t o  p l a c e  i t  i n  o p e r a t i o n .

I m p o r t a n t  i n  m o d e r n  h e l l e r  p r a c t i c e  
i s  t h e  f a c t  t h a t  t h o  f e a t u r o a  o f  e c o n a n g r  a n d  
d u r a b i l i t y  d e v e l o p e d  i n  l a r g e  c e n t r a l  s t a t i o n  
u n i t s  h i v e  a l s o  b e e n  i n c o r p o r a t e d  i n  a n a l l e r  
b o i l e r s  f o r  i n d u s t r i a l  u s e .  T y p i c a l  o f  t h e  
u n i t s  w h i c h  a r o  a v a i l a b l e  f o r  e c o n o m i c a l  
s t e a m  g e n e r a t i o n  i n  t h e  m o d e r a t e - c a p a c i t y  
r a n g e  i s  t h i s  I n t e g r a l - F u r n a c e  B o i l a r ,  w h i c h  
l a  a d a p t a b l e  t o  s t e a m  r e q u l r e m o n t o  r a n g i n g  
b e t w e e n  f l OOO  p o u n d s  a n d  5 0 , 0 0 0  p o u n d o  p e r  
h o u r .

T h i s  l a r g e r  I r t t e g r a l - F u r n a c o  B o i l e r ,  1 j  
u s e d  i n  l a r g o  i n d u e  t r i a l  p l a n t s  a n d  m a n y  
c e n t r a l  s t a t i o n s .  I t  i s  a d a p t a b l e  f o r  B t o a o  
r o q u i r o n e n t B  u p  t o  3 5 0 , 9 0 0  p o u n d a  p e r  h o u r ,  
p r e s s u r e s  t o  1150  p e l ,  a n d  t e m p e r a t u r e s  t o  
91 0  F .  T h e  h o p p e r  b o t t o m  d e s i g n  c o n t r l b u t o o  
g r e a t e r  f u r n a c e  c o o l i n g  a r e a ,  p r o v i d i n g  f o r  a  
a a l f - c l n a n i n g  f u r n a c e  a n d  c o n t i n u o u s  d r y - a n h  
r e m o v a l ,
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B o I I b j  b  f o r  N a v a l  a n d  M e r c h a n t  M a r i n e  u e o  
c a l l  f o r  s p e c i a l  d e a l g n o  b e c a u s e  o f  t h e  n e e d  
f o r  c o m p a c t n e s s ,  l i g h t w e i g h t ,  a n d  t h e  h i g h  
d e g r e e  o f  m a n e u v e r a b i l i t y  r e q u i r e d  f o r  v e s s e l s  
a t  e e a  a n d  I n  p o r t ,  T h e  S i n g l e - U p t a k e ,  C o n -  
t r o l l o d - S u p o x - h e a t  B o i l e r  l e  o n e  o f  a  o e r i a a  
o f  d e s i g n s  c o n t r i b u t i n g  t o  t h e  h i g h  d e g r e e  o f  
e c o n o m y  e m b o d i e d  i n  A m e r i c a n  N a v a l  a n d  M e r c h a n t  
v e s s e l s .

T h e  C y c l o n e  F u r n a c e  l o  t y p i c a l  o f  t h o  
a a n n e r  I n  w h i c h  c o n s t a n t  a t t e n t i o n  t o  t h e  a l l  
I m p o r t a n t  m a t t e r  o f  g r e a t e r  e c o n o m y  I n  e t e a m  
g e n e r a t i o n  l a  f o r e v e r  l e a d i n g  t o  n e w  i n v e n t l o m . 
C r u H h o d  c o a l ,  b l o v n  s p i r a l l y  a t  g r o a t  e p o o d  
I n t o  t h e  C y c l o n e  F u r n a c e ,  i e  e m b e d d e d  i n  a  
c o a t i n g  o f  s l a g ,  w h o r e  i t  b u r n s  r a p i d l y  I n  a  
c o n t i n u o u s  b l a s t  o f  h i g h - t e a p o r a t u r o  a i r  
t r a v e l l i n g  a t  2 0 0  m p b .  T h e  C y c l o n e  F u r n a c e  
t r a p s  90% o f  t h e  a e h  I n  t h e  f o r m  o f  m o l t e n  
a l a g ,  w b l o h  c o n  b e  r e a d i l y  d r a i n e d  o f f ,  a n d  
g n o e s  p a s s i n g  u p  t o  t h o  s t a c k  a r e  r e l a t i v e l y  
f r e e  o f  f l y - a a h .
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Q u a  I m p o r t a n t  f e a t u r e  1 b  c o m m o n  t o  a l l  
t h e s e  u n i t e :  T h e y  o p e r a t e  v l t h  n a t u r a l  c i r ­
c u l a t i o n .  Wo  p u m p s  a r e  n e e d e d  t o  f o r c e  t h e  
w a t e r  t h r o u g h  t h e  t u b e s .  T h e  w a t e r  f l o v a  b e ­
c a u s e  o f  t h e  d i f f e r e n c e s  I n  d e n s i t y  b e t w e e n  
w a t e r  o n  t h e  o n e  h a n d ,  a n d  t h e  o t e a m - v a t e r  
m i x t u r e  o n  t h e  o t h e r .  H o w e v e r ,  a s  w a t e r  a n d  
s t o a m  p r e s s u r e  30 0 a  u p ,  t h l e  d e n e l t y  d i f f e r e n ­
t i a l  b e c o m e s  l e s s  a n d  l e s s ,  u n t i l  i t  d l a a p p e a r e  
a t  t h e  c r i t i c a l  p r e s s u r e  o f  3206  p e l .  F o r  
a  w h i l e ,  t h i s  t h r e a t e n e d  t o  d e l a y  p r o g r e s s  
t o w a r d  t h e  u s e  o f  h i g h e r  s t e a m  p r e s s u r e s .  
H o w e v e r ,  I n  t h e  m i d  1 9 3 0 ' s  T h e  B&W C o . ,  d e ­
v e l o p e d  t h e  C y c l o n e  S t e a m  S e p a r a t o r ,  w h i c h  I s  
l o c a t e d  I n s i d e  t h e  S t e a m  D r u m .  T h i s  c a u s e s  t h e  
a t e o m - v u t e r  m i x t u r e  t o  w h i r l  i n  a  c y c l o n e  
a c t i o n .  H e a v y ,  d e n s e  v a t e r  l a  d i r e c t e d  d o w n ­
w a r d ,  a n d  t h e  l i g h t  s t e a m  r i s e n .  W i t h  t h i s  
d e v i c e ,  i t  w a s  p o s s i b l e  t o  b u i l d  b o i l e r s  f o r  
n a t u r a l  c i r c u l a t i o n  t o  p r e s s u r e s  a e  g r o a t  a a  
2700 Ph:L

S o  h e r e  l a  w h o r o  w e  s t a n d  t o d a y .  T h i s  
g r e a t  b o i l e r  m i g h t  b e  t a k e n  a e  a  s y m b o l  o f  
p r o g r e s s  s i n c e  S t e p h e n  W i l c o x  f i r s t  d e v e l o p e d  
h i e  w a t e r  t u b e  b o i l e r  o n l y  a  c e n t u r y  a g o .  I t  
s u p p l l e i t  s t e a m  a t  2 0 C 0  p e l ,  10 5 0  F  t o  r u n  a  
r e h e a t  t u r b i n e  g e n e r a t i n g  2 1 7 ,0 0 0  k i l o w a t t s .
I t  b u r n s  SQ t o n s  o f  c o a l  a a  h o u r ,  w h i c h  I s  
g r o u n d  i n  . h o s e  p u l v e r l i e r e  t o  t a l c u m  p o w d e r  
f i n a n c e s .  T h l a  c o a l  1 b  b l o w n  I n t o  a  f u r n a c e  
v h l c h  o p e r a t e s  u n d e r  p r e s s u r e ,  a n o t h e r  g r e a t  
f o r w a r d  s t e p  i n  r e c e n t  y e a re . I n s t e a d  o f  
u s i n g  t v o  f a n e  - o n e  t o  p u s h  a i r  I n ,  t h e  o t h e r  
t o  d r a w  g a t e s  o u t ,  o n l y  a  f o r c e d  d r a f t  f a n  1 b  
u s e d .  T h l e  m e a n s  s i g n i f i c a n t  s a v l n g a  i n  : o n -  
e t r u c t t o n  c o s t a ,  f u e l  c o s t s  a n d  c o n t r i b u t e s  t o  
o p e r a t i c g  s i m p l i c i t y .
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T h e  s t e a m  I n  s u p e r h e a t e d  t o  10 50  F  a n d ,  
a f t e r  p a s s i n g  t h r o u g h  t h e  h i g h  p r e s s u r e  
t u r b i n e ,  r e t u r n s  t o  t h e  r e h e a t e r  w h e r e  i t s  
t e m p e r a t u r e  i e  a g a i n  r a i s e d  t o  1 0 ^ 0  F  s o  i t  
c a n  d o  i t s  w o r k  e f f i c i e n t l y  I n  t h e  l o w  
p r e s s u r e  t u r b i n e .  N o w  I  t o e e  o f f  t . h i e  a t « a m  
f i g u r o  o f  l O p O  F  v e r y  l i g h t l y .  B u t  d i d  y o u  
e v e r  t h i n k  o f  t h e  k i n d s  o f  m e t a l s  n e e d e d  t o  
c o n t a i n  s t e a m  e t  t h l e  t e m p e r a t u r e  -- w h i c h  In  
110  h i g h  t h a t  t h e  p i p e s  c a r r y i n g  i t  a c t u a l l y  
g l o w  i n  t h e  d a r k 7  B e h i n d  t h a t  s i m p l e  s t a t o -  
n e n t a  s t a n d s  a  w h o l e  h l e t o r y  o f  t e c h n o l o g i c a l  
^ . o T e l o p j M n t  w i t h o u t  w h i c h  p o w e r  p r o g r e s s  
v o u l d  h a v e  b e e n  e e r l o u B l y  c u r t a i l e d .

T h l e  u n i t  h a s  a n  e f f i c i e n c y  o f  a b o u t  
SO  p e r  c e n t .  I n  o t h e r  w o r d s ,  i t  i e  t a k i n g  
J u s t  a b o u t  a l l  o f  t h o  h e a t  o u t  o f  t h e  f u e l  
t h a t  i s  e c o n o m i c a l l y  p o s s i b l e .

T h i s  b o i l e r  a n d  I t s  a a a o c l a t e d  t u r b o ­
g e n e r a t o r  p r o d u c e  a  k i l o w a t t - h o u r  f o r  a b o u t  
$ 0 0 0  B t u .  O n l y  t h i r t y  y e a r s  a g o  i t  t o o k
1 0 , 0 0 0  B t u  t o  d o  t h e  s a m e  J o b .  S u r e l y  t h i e  
i s  a  g r o a t  f o r w a r d  H t e p  -- o n e  o f  w h i c h  w e  
a s  b o i l o r  d e s i g n e r s  o r e  p r o u d  - »  b u t  o f  w h i c h  
e a c h  o f  y o u  a s  e n g l n e e r o  c a n  a l e o  b e  p r o u d ,  
b e c a u s e  i t  i o  t h e  a c h i e v e m e n t  o f  t h e  e n t i r e  
p r o f e s s i o n  w o r k i n g  w i t h  d e v o t e d  c o o p o r a t i o n  
t i n t  h a s  t u a d e  i t  p o s s i b l e .

T h e s e  g r o a t  a n e r g y - a a c h i q e a  a r e  a  k o 7  t o  
t h e  p o w e r  a n d  w e l l - b e i n g  o f  o u r  n a t i o n  t o d a y .

N o v ,  I  b e l i e v e  I  h a v e  s h o w n  w h y  s t e a m  
b o l l e r e  w o r e  i m p o r t a n t  i n  t h e  p a n t  a n d  w h y  
t h e y  a r e  i m p o r t a n t  t o d a y .  W h a t  o f  t h e  f u t u r e ?

I  w o u l d  l i k e  t o  t o u c h  o n  t w o  i m p o r t a n t  
d t v e l o p m o n t s  -- o n e  o f  i m m e d i a t e  i n t e r o e t  
a n d  t h o  o t h e r  h a v i n g  a  l o n g e r  r a n g e  e l g n l -  
f l c a n c e .
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T h i s  c o l l e c t i o n  o f  c u r v o e  p o i n t s  o u t  
r a t h e r  v e i l  t h e  d i r e c t i o n  i n  w h i c h  w e  m u t t  
g o  f o r  f u r t h e r  d e v e l o p m e n t  i n  c o n v e r s i o n  o f  
e n e r g y  f r o m  f u e l  t o  e l e c t r i c i t y .  I t  .’ h o v e  
p l a n t  n e t  h e a t  r a t e o  f o r  v a r i o u s  c o m b i n a t i o n s  
o f  p r e s s u r e s ,  t e m p e r a t u r e s  a n d  r e h e a t  c y c l e s .

W h e r e  t h e  t o p  c u r v e  i n t e r s e c t s  2 0 0 0  p a l  
i s  J U B t  a b o u t  w h e r e  w e  e t a n d  t o d a y .  A s  y o u  
c a n  s e e ,  m e r e l y  i n c r e a s i n g  p r e s s u r e  1b  n o t  
g o i n g  t o  g i v e  s b  m u c h  g a i n  i n  b o a t  r a t s .  W e  
h a v e  t o  i n c r e a s e  b o t h  t h e  t e m p e r a t u r e  a n d  t h e  
p r e B e u r e .  F o r  e x a m p l e ,  i f  v e  u e e d  b 5 0 0  p B l  
p r e s s u r e  a n d  12 0 0  F  o t e a m  t e m p e r a t u r e ,  w i t h  
t w o  r e h e a t s  t o  1200 F ,  v e  w o u l d  h a v e  a  h e a t  
r a t e  o f  a b o u t  f l l O O  B t u  p e r  n e t  k i l o w a t t - h o u r .  
H o w e v e r ,  w h i l e  w e  a r e  r e a d y  w i t h  s u p e r h e a t e r  
a n d  r e h o a t e r  a l l o y s  f o r  t h e s e  c o n d l t i o n e ,  t h o  
t u r b i n e  m a n u f a c t u r e r s  a r e ,  v e r y  u n d e r s t a n d a b l y ,  
n o t  q u i t e  r e a d y  f o r  t h e  e n t i r e  J u m p .  T h e r e ­
f o r e ,  f o r  t h e  n e x t  s t e p ,  w o  a r e  g o i n g  t o  h ^ O O  
p e l ,  1 1 5 0  F ,  v l t h  t h e  f i r s t  r e h e a t  t o  1 0 5 0  F ,  
a n d  t h e  s e c o n d  t o  10 0 0  F .  T h e  h e a t  r a t e  f o r  
t b e a e  c o n d i t i o n s  w i l l  b e  a b o u t  8 5 0 0  B t u  p e r  
k i l o w a t t  h o u r .

P r e v i o u s l y  v e  p o i n t e d  o u t  t h a t  a t  t h o  
c r i t i c a l  p r e s s u r e  o f  320 6  p B i , a n d  705  F ,  
s t e a m  h s e  t h e  e a r n *  d e n s i t y  a s  w a t e r  a n d  
t h e r e f o r e  c o n  n o  l o n g e r  b e  s e p a r a t e d  f r o m  
t h e  v a t e r .  T h l o  m o a n s  t h a t  a n  o n t i r e l y  n e w  
k i n d  o f  s t e a m  g o n o r a t o r  i s  n o o d e d .  A o  a  
m a t t o r  o f  f a c t ,  i t  i s  n o  l o n g e r  p o s s i b l e  t o  
u s e  t h e  w o r d  b o i l e r  e l n c e  v a t e r  d o e s  n o t  b o l l  
a t  t h e s e  p r e s s u r e s .  I t  l n o t a n t l y  b o c o m o o  
s t e a m .

T o  m e e t  t h e o e  c o n d l t i o n a ,  13&.W h a s  d e -  
v o l o p e d  t h o  U n i v e r s a l  P r e s s u r o  S t e a m  
G e n e r a t o r ,  w h i c h  c a n  o p e r a t e  w i t h  e q u a l  
f a c i l i t y  b o t h  a b o v e  a n d  b e l o w  t h e  c r i t i c a l  
p r e s s u r e .  W h i l e  t h i o  p i c t u r o  o f  t h e  u n i t  
m a y  B e e n  q u i t e  c o m p l i c a t e d ,  y o u  c a n  t h i n k  
o f  i t  a«i  b e i n g  m e r e l y  o n e  l o n g  t u b a .  W a t o r  
e n t e r *  r . t  o n e  e n d ,  c h a n g e s  t o  o t e a m  a t  s o m e  
i n t e r m e d i a t e  p o i n t . ,  a n d  b e c o m o H  s u p e r h e a t e d  
o n  i t n  w a y  t o  t h e  o u t l e t  e n d .

EFFECT OF STEAM PRESSURE AND TEMPERATURE 
P^ANT NET eEAT RATE

<h»d * \ w  Ta  c .:* ••>  ' d w  *011 •
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T h e r e  i s  n o t h i n g  n e v  a b o u t  t h i s  p r i n c i p l e .  
M e n  h o v e  b e e n  w o r k i n g  v l t h  i t  a l n c e  a t  l e a o t  
1 8 2 b .  I n  a y  o v n  C o m p a n y ,  v e  b e g a n  e x p e r i m e n t a l  
v o r k  I n  . 1916 .  A e  t h o  m a n  s a y a ,  t h e  I d e a  1 b 
e l a p l e .  A l l  t h a t  h a o  t o  b e  v o r k o d  o u t  a r e  t h e  
d e t a i l s .  B e l i e v e  m e ,  t h e  d e t a i l s  h a v e  t a k e n ,  
a n d  o r e  t a k i n g ,  s o m e  v o r k i n g  o u t !

T h e  f l x * * t  U n i v e r s a l  P r e s s u r e  U n i t  l a  b e i n g  
i n s t a l l e d  I n  T h e  P h i l o  P l a n t  o f  T h e  O h i o  F o v ' e r  
C o m p a n y  o n  T h e  A m e r i c a n  G a s  & E l e c t r i c  S y e t o m .  
F a b r i c a t i o n  h a a  b e g u n  a n d  i t  i a  e x p e c t e d  t h a t  
t h o  u n i t  w i l l  b o  r e a d y  f o r  o p e r a t i o n  o a r l y  i n  
1 9 5 6 .  T h i s  n e v  I n s t a l l a t i o n  v i l l  g e n e r a t e
120,000 k i l o w a t t *  -- t h r e e  t i m e s  a s  m u c h  bb 
i h e  30  y a a r  o l d  u n i t  i t  v i l l  r e p l a c e .  I t  v i l l  
f i t  i n  t h e  s a m e  a p a c e ,  r e q u i r e  l i t t l e  a d d i t i o n a l  
c o o l i n g  v a t e r ,  a n d  v i l l  r e q u i r e  a b o u t  b o ^  l e a o  
f u e l  p e r  k l l o v a t t - h o u r ,  T h u s  v i l l  b e g i n  
a n o t h e r  e n t i r e l y  n e v  e r a  i n  e n e r g y  c o n v e r s i o n .

N o v  I  k n o v  t h a t  m a n y  o f  y o u  a r e  t h i n k i n g  
" W h a t  a b o u t  A t o m i c  E n e r g y ? "  I  h a v e  n o  d o u b t  
t h a t  v h e n  o u r  p r e h l e t o r i c  a n c e s t o r s  e a v  a  
v o l c a n o  b l o v i n g  i t s  t o p ,  o n e  o r  t v o  o f  t h e  
l o s s  f r i g h t e n e d ,  m o r e  i n t e l l i g e n t  a m o n g  
t h e m  n i g h t  h a v e  w o n d e r e d  d i m l y  h o w  t h a t  g r o a t  
e n e r g y  c o u l d  b e  h a r n e s s e d .  A a  v e  h a v e  a l r e a d y  
O B e n ,  t e n s  o f  t h o u s a n d s  o f  y e a r s  p a s s e d  b o f o r o  
o o m o b o d y  d e c i d e d  t h a t  s t e a m  v u s  t h e  v a y  t o  d o  
t h e  J o b .

ir~r.ii
r%*-2 fcM.* sX Ib(«*r> w v  C 1

In  th e  Bane fa B h lo n , v h en  vo eav  th e  
t e r r l b l o  m ig h t o f  a to m ic  f iB a lo n  r e lo a s e d  
o v e r  H iro sh im a , ve  v e r e  a n x io u s  to  knov how 
t ’niB g r e a t  f o r c e  c o u ld  ba tam ed. A g a in , th e  
a n a v e r  1b s team  o r  I t s  e q u iv a l e n t .

Too many p e o p le  w i th o u t  a  f u l l  know ledge 
o f  th e  f a c t s  have  b ee n  w r i t i n g  a b o u t  th#  
g lo v in g  b e n e f i t *  to  bo e x p e c te d  from  A tom ic 
E n erg y . And c e r t a i n l y  th e r e  w i l l  bo many 
b leB flln g s  i n  th e  f u t u r e .  B ut an p r a c t i c a l ,  
e v e ry  day men, c h a rg e d  w ith  im m odiato  d u -  
c i a l o n ,  vo  m u st keep o u r f e e t  on th o  g ro u n d  
and ta k e  oaeh  n te p  c a r e f u l l y .

- 15 -
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T h i s  c u r v e  o h o v o  t h e  r a t e  a t  v h i o h  t h e  
A t o m i c  E n e r g y  C o m m i s s i o n  i t s e l f  e x p e c t s  
A t o m i c  E n e r g y  t o  b e g i n  t o  s u p p l e m e n t  f o s s i l  
f u e l s  I n  t h e  d e v e l o p m e n t  o f  e n e r g y .  P r o g r e s s  
m o y  a c t u a l l y  h e  B o m e v h a t  f a s t e r ,  h u t  t h i s  i e  
a  f a i r  g u i d e  o f  v h & t  vt> m i g h t  e x p e c t .

T h e  q u e s t i o n  i s  o n e  o f  e c o n o m i c s ,  H o v  
m u c h  d o e s  i t  c c . B t  t o  b u i l d  a n  A t o m i c  p l a n t  
t o  g e n e r a t e  e l e c t r i c i t y  c o m p a r e d  v l t h  a
f o s s i l  f u e l  o r  h y d r o  p l a n t ?  H o v  m u c h  v i l l  i t
c o o t  t o  k e e p  t h e  p l a n t  r u n n i n g ,  i n c l u d i n g  c o s t  
o f  f u e l ?  B e c a u s e  o f  t h o  g r e a t  t e c h n o l o g i c a l  
a d v a n c e e  I  h a v e  a l r e a d y  d e s c r i b e d  i n  c o n ­
v e n t i o n a l  p o v e r  p l a n t s ,  A t o m i c  E n e r g y  p l a n t #  
v i l l  r e a l l y  h e r e  t o  g o  s o m e ,  e s p e c i a l l y  I n  t h o
U . S . ,  t o  j u s t i f y  t h e i r  c o a t .

D e s p i t e  u b i o ,  v e  b e l i e v e  t h e  A E C  i e  s o u n d  
I n  g o i n g  a h e a d  v l t h  a  p l a n t  t o  g e n e r a t e  6 0 ,0 0 0  
X v .  A s  y o u  k n o v  j V e s t l n g h o u s e  h e . a  t h #  r e s p o n ­
s i b i l i t y  f o r  t h i s  d e v e l o p m e n t ,  a n d  t h e  p l a n t  
v i l l  b e  a t  S h i p p i n g p o r t ,  P a .  o n  t h e  D u q u e s n e  
L i g h t  C o .  s y s t e m .  T v c  c f  t h e  b o i l e r s  a r e  b o l n g  
b u i l t  b y  B a b c o c k  & W i l c o x  C o m p a n y  a n d  t v o  b y  
T o e t e r - W h e e l e r  C o r p .

A b  t h i s  d i a g r a m  s h o v e ,  h e a t  f r o m  t h e  
r e a c t o r  v i l l  b e  u s e d  t o  g o n e r e t a  s t e a m  I n  
s p e c i a l  b o l l o r s  v h i c b  v i l l  s u p p l y  i t  t o  c o n ­
v e n t i o n a l  t u r b o - g e n e r a t o r  u n i t e .  K h i l #  t h e  
o v o r a l l  c o n s t r u c t i o n  a n d  o p e r a t i n g  c o s t s  m a y  
b e  h i g h ,  m u c h  w i l l  b e  l o a r n o d  f r o m  t h l *  p l a n t  
t h a t  v i l l  b e  o f  c o n s i d e r a b l e  a s s i s t a n c e  i n  t h o  
d e v e l o p j c e n t  o f  t h e  I n d u s t r i a l  u s e  o f  A t o m i c  
E n e r g y .

L'H !*#•«#

m o» M nw*rn
J Mr

AEC EXPECTS THU OTMaND 
FOR POWER OXER IHE 
NEXT HALP-CENTURY..

...AND EXPECTS 10 
MEET THIS MUCH OF 
IT WITH ATOM'C ENERGY
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N o r t h  C a r o l i n a  h a s  

g r o w n  f a s t  i n  a l l  w a y s

19% population growth 
iince end of 1945

I  h a v e  r a n g e d  f a r  I n  t h i s  d l s c u a B l o n  o f  
t h o  d e v e l o p m e n t  o f  t h e  s t e a m  h o l l e r .  I t  w o u l d  
n o t  h o  f a i r  t o  c o n c l u d e  v i t h o u t  t a k i n g  a  l o o k  
a r o u n d  h o m e ,

W o b o d y  g e t *  V e r y  f a r  t h e * e  d a y e ,  i n d u s t r i a l ­
l y  o r  d o m e e t i c a l l y ,  I f  h o  l o  n o t  c l o s o  t o  a n  
e l e c t r i c  r v i t c h .

B e h i n d  t h a t  s w i t c h  I d  a  t u r b o - g e n e r a t o r ,  
a  s t e a m  b o i l o r  a n d  a  n o u n d ,  p r o g r e e s l v e  p o w e r  
c o m p a n y  t h a t  c a n  g l V o  I t *  c u e t o n e r B  e c o n o m i c a l ,  
d e p e n d a b l e  s e r v i c e  a t  a l l  t i m e * .

I n  W o r t h  C a r o l i n a ,  t h e r o  h a o  b e e n  a  1 9 £  
p o p u l a t i o n  g r o w t h  B i n c e  1 9 ^ 5 *  I n  t h e  e a r n s  
t i x o o ,  t h o  n u m b e r  o f  e l e c t r i c  c u a t o o e r f l  h A e  
d o u b l e d .

Y o u r  g r e a t  p o v e r  c o m p a n i e s ,  o u c h  a s  
C i r o l l n a  P o v e r  a n d  L i g h t  a n d  D u k e ,  w h i c h  a r e  
a m o n g  t h e  o u t u t & n d l n g  u t i l i t i e s  i n  t h o  U n i t e d  
S t a t e s ,  h a v e  b o o n  a b l e  b o t h  t o  p r o v i d e  t b i o  
p o w e r  a n d  k e e p  l t e  c o a t u  w i t h i n  D o u n d e ,  d e s ­
p i t e  t h e  g r e a t  l n c r e a n o o  i n  c o e t  o f  c o n s t r u c t ­
i o n ,  f u e l  a n d  o p e r a t i o n .

B e h i n d  y o u r  e l e c t r i c  s w i t c h  l i e s  W o r t h  
C a r o l i n a ' *  p r e o o n t  a n d  f u t u r e  g r o w t h  a n d  
p r o s p e r i t y ,  a n d  y o u r  e m a n c i p a t i o n .  " M o r e  
S t e a m  - L e a a  M u e c l a " .

3 ,4 6 7 ,0 0 0
POPULATION 
IND Of lV̂ i

4,126,000
PlfSfNT POPULATION 

IlSTIMATJ)

N o r t h  C a r o l i n a  h a s  

g r o w n  f a s t  i n  a l l  w a y s
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. a * !

ELECTRIC CUSTOMERS 
END OF 1945

PRESENT 
ELECTRIC CUSTOMERS

RESIDENTial USE OP ElCCTRICI) Y
AvtfiAir um cuon*** Avmci r«»cc ps 10

9

4

*•
S i«eiKJ

t

f 1 !

L WiTOKii

• CT5 UcoT
T -. I

I
- —

1
1

lt*l itftn

• 17 -





MAR-05-2008 WED 03:47 PH ANCHORAGE L10 FAX NO. 907 269 0229

W y^JUNE1881 J

H y d r o c a r b o n ^  

P r o c e s s i n g

> w r c » ; .  z n — z ro :n 
n “ cu **r•i
X  "  X I <  P  >0
o > csnflDSOSIl 
> k ii iv nno — IC

> m ui ■
* z

CD

L I

V A T E  N I C K E L  IN F C C  F E E D S

I A N A O E M E N T  P R E P  R E V I S I T E D

Process 
Control
E s t i m a t e  b e n e f i t s
These five methods 

pass credibility tests

R e a c t o r  c o n t r o l
Fuzzy approach uses 

nonexact expressions

I n t e g r a t e d  p l a n t
Better productivity 

is the big payoff

L a b  I n f o  s y s t o m
Factors in selection 

outline enhancements
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Modular cont. oi 

is n o w  multivariable
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PROCESS TECHNOLOGY

P.

M e m

Conocjf uses membrane separation to 
re^p^er the hydrogen that would 
otherwise be lost In hydroprocessing’s 
purge stream

K. G . S h a v e r , C onoco  In c ., Ponca C ity , O k la .,
G. L . P o f fM t to e ro w , M E D A L ,  H o u s to n , Texas and 
D. R. G ro t tv w o ld ,  L iq u id  A i r  E ng in e e ring  C o rp ., 
H ouston, Texas

n e s  r e c o v e r  h y d r o g e n

A  M8MSRANE-HASED( M roeen r t.-o v c ry  system (H R S ))
rffcrs a s im p le , re liab le  and econom ica l answ er to the dem and 

■ i fK r e w d  h yd ro  per, eupply. T h e  sy :- 
■*.n can d e live r a reliable supp ly o f  
9 5 - %  pure  H j  fro m  offgas stream s 
conta in ing fro m  15%  to 80 %  H^. T h e  
I p u r i iy  level o f  a m cm hrane -bnsrd  
h .s o  a llow s m a x im u m  ve rsa tili iy  in  the 
plant use o lrc c c v c re r ! H i.  S im p le , low - 

* cost in s ta lla tio n  and  an advanced, lo w - 
m aintenance d engn  co n trib u te  to  H R S  

J  i/T icicncy an d  econom y 
'  A n  im p o r ta n t  a p p lic a t io n  fo r ihe  

membrane-based H R S  is in  connection 
with hydroproccssing un its M o re  h yd ro - 

^ gen w ill be needed when hydroprocessing 
1 reverivv i-> increased to m eet s tringent 

govcrnrnen -m anda ted  p roduc t specified 
uonj. T rad itiona l!-/, the hydrogen is sup 
plied as n b y p ro d u c t fro m  r.ap h ih a  
catalytic re fo rm in g , o r  as a p r im a ry  p ro d ­
uct fro m  vteani ic fo rm in g  o f  lig h t h yd ro  

i carbons. T l i t r H R S  offers an ad d itio na l" '1 
m pply o f  liyd ro g e n  by re cu v rr in g  the 
amount lost in  the purge stream  fro m  a 
hydroproeeiaor's hydrogen recycle loop .

A  jo in t  ven tu re  between D u p o n t and 
n>emhers o f  the A ir  L iq u id c  G ro u p  t r e ­
ked  the M >da l m em brane -ba ted  H R S ,

f l m  P y v .J f i  ~

C o n ’o c c '

ria i —viow at m c d a l 
mombrarwvbased hydiovcii 

rasovery system.

T h e  process has p roven  re liab le  since its s ta rtu p  in  D ecem ber 
o f  1957 at C o n o co 's  F o n c a C ity , O k la .,  re fin e ry  T h e  process 
p roved  re m a rk a b ly  cos t-e ffic ien t: a s im ple payback was 
achieved in ju s t  1.7 years.

T h e  C o n o co  e xp e rie n ce  has dem onstra ted  the p ro f ita b il ity  
o f  the H R S , w h ic h  co n tin uo u s ly  exceeds design specifica tions 
fo r  hydrogen recove ry , even w ith  a Iced rate v a ria tio n  from  8 
to 20 M M s c l'd . A  v ie w  o f  the H R S  is shown in  F ig . 1. F ig. 
2 shows ihe h is to ric a l feed and hydrogen p roduc t stream 
com positions a n d  F ig . 3 shows ihe  h is to rica l hyd rogen  recov­
e ry  rate.

O p e ra t in g  b e n e f i t s .  T h e  in s ta lla tio n  o f  a m em brane-based 
H R S  offers several inhe ren t advantages to hydroproces»ing

' . *VTV* •* CSAL>i8V
-  . •• -w.ete" r.,

,r , ,*.t. f *• v' ♦.s*' y.f“a

.  .  •in.-'V* ''
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PJq. 2—Penneate retains us high hydrogen purity.

Fig. 3—Umt continues to give hlflh hydrogen recovery
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un its . Im p ro ve d  p roduc t qua lity , in c rc n trd  cata lyst life, 
g rea te r fcccisto ;k f le x ib ility , h igher p ro d u c tiv ity , in c re m e n t! 
hydrogen econom y (the d ifference between h y d ro g e n ’ s Ate 
gas value and its feedstock va lue ), and reduced pow ri 
consum ption  have a ll fo llow ed the adop tion  o f  th is technology.

.Specific ope ra tiona l benefits fo r the C onoco com m ercia l 
H R S  inc lude :

•  A dded  v a lu e  resu lting  from  the upgrade o f  the tokei 
d istilla te proc. -t from  the gas o i l h yd ro trc n te r (GOHDT) tc 
h igher qua lity  gas o il.

•  Decreased cok ing  o f  the G O H D T  catalyst due to  a lowet 
o p e ra ting  tem pera tu re  accom pany ing  the h ig h e r hydiCget 
p a rtia l pressure. C a ta lys t life  has increased. T h is  transla tes tc 
increased ru n  lengths and fewer tu rn a ro un d s .

•  Enhanced lig h t cycle o il hyd ro d e su lfu rize r (L C O H D S  
p ro d u c tiv ity . Few er passes o f  da rk  o i l  feed th ro u g h  the uni 
a rc  requ ired  to m eet product A P I and co lo r specifications.

•  L o n ge r tim es between regeneration o f  the L C O H D S  uni 
due to the decreased opera ting  severity  possible th ro u g h  us* 
o f  h igher hydrogen concentra tion  in  the u n it.

•  Decreased energy consum ption  in  the G O H D T  m akeu| 
com pressor due to  recycle o f  the L C O H D S  purge T h e  h ig lie  
hyd rogen  p u r ity  stream  allows lo w e r vo lu m e tr ic  flo w ra tcs  
m akeup gas to be compressed.

In  com parison  to o ther hyd rogen recovery systems, th 
C onoco rc lin c ry  H R S  has m in im a l u t i l i ty  and maintenane* 
costs. U tilit ie s  in c lu d e  Jow pressure waste steam fo r  the fret 
preheatcr, e lec tric ity  fo r heat t r a i in g  on p ip in g  and  vessel 
d u rin g  H R S  in a c tiv ity  an d  in s tru m e n t a ir  M a in te n a n ce  fa 
the m em brane  system hits been lim ite d  to  ro u tin e  inspections 
reca ltb ra tion  o l in s trum en ts  ar.d f i lte r  e lem ent change out 
T h e  onstrcam  e ffic iency  o f  the H R S  has equaled the feed g.v 
a va ilab ility .

Table 1 iden tifie s  the q u a n tifia b le  econom ic bene fits  Ol (h< 
H R S

TABU 1— HAS economic*

Fig. 4—Typical ltowUi»(|r»m tor hydreproeeiUing

Investment, i 6R2.000
Detuta, 1'yr •
Stenin consumpt on 32,000
Lost hydrogen fuel value ?f,non
Maintenance ana overhead .31

total IZh.000
Credits, S/yr
Gos o*l HOT producl upgrade 390.000
LCO HDS product upyade 74.000
Reduced power consumption 42.000

Total 512.000
tu rn ing *, l /y r aae,000
a m p le  peytiacK period, yr 1 7

T A D LC  2 — T y p ic a l h y d ro p ro c e e e ln g  u n i t
o p n m t ln g  c o n d i t io n *

Operating l#mp«raiua\ *F 500 1100
Operating prosiu'p. psig to a o o o o
Cnomieai hydrogan consumption, sci/nctoHoi 5 200-2.030
Purge stream hydrogen content, m olt* 60- 00

711 H yriinna ttinn  P ro te c tin g , J jr.u  1B9i
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F*g. 6—Hydogon aha'ed among SQV»-a| refinery units.
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Fig. 6—Merrorane system adoed between two treating units
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Hydrogen proOaet J r - r m e e t r )

fsj. 7—Ftow diagmm ol tiydrog*n recovery system

H y d r o p r o c a s s ln f l  b a c k g r o u n d .  H yd ro g e n  c o n iu m e r*  

Juch i s  hycrotretiter.* , h y d ro d e su lfu r ix m  and  hydrc icraekrrs 

r fn io 'r  im purttie* iind  upgrade Iftw -va lue d istilla te  stream s 

to m o re  va luab le  feedstocks o r p ro d u ris . T h e  severity  (tern- 

K ra tu re  and  pressure req u ired  to ac ro m p ln h  the conversion  

process) n f  .i h yd to p rm e siin g  un it v a t ic *  w ith  the condition*. 

Lf the 'c rd s 'o c k  H ig h .p re ssu re  h y d ro o a c k c rs  arc often used 

'o convert h ig he r bo iling  point m ate ria ls  in to  m otor lue ls , 

lo w er p ressure h yd rm rca te rs  cn ta ly iica Jly  stab ilize 

-*r r e m tn r  objectionable r le m c n ti from  petro leum  ptod- 

ucts <i feed stocks. T a b le  2 and  F ig  4 show  ty p .c a l 

:,ld rn p i occsting  conditions and a typ ica l flow  schem e 

In  the h yd ro p ro cem n g  u n it , hydm gen is com bined w ith  

r i :  frc*h  fccil and  heated before being fed to the hydropnocets 

l14 r r ; ,u o r  In  the r rm in r . hydrogen is co n su m rd  tn d c iu lfu r
•s

iza tio n . hyd ro g e n a tio n , h yd ro c ra ck in g  and o lh c i side reac­
tions. U nconsu tr ied  hyd rogen is separated rom  the reactor 
l iq u id  p roducts  and  recycled back to  the reactor. T h r. recycled 
hyd rogen is com b ined  w ith  fresh m akeup  hvd rogen  p r io r  to 
be ing  fed to  the hyd rop rocess ing  reactor. A p o rt io n  o f  the 
recycled hyd rogen  is pu rged  to  p reven t in e rt b u ild u p .

M o s t re fin e r ie s  am m e-trea t the recycle stream  to  rem ove 
undesirab le  s u lfu r c o m p o u n d ' and  then take tdvantage o l'rhe  
pressure energy con ta ined  in  the purge  sisea n  by us ing  it as 
m akeup  hydrogen fo r low er pressure h yd ro p -o te ss in g  opera ­
tions. Fig. 5 shows an in teg ra ted  re fin e ry  .'tydroproersstng 
hyd rogen  system,

T h e  h ig h -p re s s u re  h y d ro g e n  p u rg e  s tre a m  fro m  a 
hyriroproccssing  u n it  is an ideal cand idate  fo r hyd rogen  
recovery. W ith  m em brane  techno logy, hyd rogen separation is 
d riv e n  by  a p a rt ia l pressure d iffe rence . T he  recovered h y d ro ­
gen can be re tu rn e d  to  the hyd rop roccss ing  u n it reacto r loop 
a*, m akeup o r  used as a h igh  p u r ity  hydrogen stream  fo r o ther 
hyd rop roccss ing  app lica tions.

H y d ro g e n  p a r t ia l p re ssu re  is a key design and o p e ra tin g  
c o n s id e ra t io n  fo r  a h y d ro p ro c c s s in g  u n i t .  F o r  new  
hydroproccss ing  un its , the hyd rogen  p a rtia l pressure req u ire d  
to  achieve the desired convers ion  d ire c tly  a lfects eq u ip m e n t 
sues, pressure c lassifica tions and costs. In c o rp o ra tin g  m e m ­
brane-based H R S s  in to  the design o f  new hyd rop roccss ing  
un its  keeps o p e ra tin g  pressure at an econom ic level.

In  ex is ting  hydroproccss ing  u n its , hydrogen p a rtia l pressure 
d ire c tly  a ffect* ope ra ting  severity, com pression costs and  liq u id  
th ru p u t In s ta lla tio n  o f  a m em brane-ln tscd  H R S  reduces 
op e ra tin g  co s t' a n d /o r  increases l iq u id  th ru p u t by  ra is in g  the 
hyd rogen  p a rtia l pressure in  the reactor.

A  m em b ran e -b a sed  H R S  was the p re fe rred  techno logy in  
recover h igh  p u r ity  hyd rogen  fro m  C o n o ro 's  G O H D T  purge 
b y  using the ava ilab le  pressure d ro p  to  the L C O H D S  

Previously, at C unoco 's  Ponca C ity  re fin e ry , a G O H D T  
h igh-pressure - itirge  stream , c o n ta in in g  71 m o l%  hydrogen , 
fed the L C O I DS and d ie  c ryog e n ic  liq u if ie d  p e tro le u m  gas 
(L P G )  recovr y u n it. T h e  p u rg e  itrc a m  was le t d o w n  fro m  
the G O H D T  to  the L C O H D S  a nd  used on • once -th rough  
basis in  the L C O H D S  before be ing  pu rged  in  the fue l system 

C onoco 's  design spec ifica tion  fo r  the H R S  w « j to  p roduce 
a stream  c o n ta in in g  93 m o l%  hyd ro g e n  fro m  the G O H D T  
high-pressure  purge  stream  (7 5 %  recovery  o f  h yd rogen ). T h r  
ava ilab le  pressure d ro p  fro m  the G O H D T  to  the L C O H D S  
p rov id e d  the d r iv in g  force lo r  the  m em brane  separation  F ig.
6 illu s tra te * the prevent C O H D T -L C O H D S  system 

T he  H R S  hyd roca rbon  p ro d u c t stream  i.« sent to  the i.ryo- 
genie recove ry  u n it fu r recovery  o f  L P G  T h e  hydrogen product 
fro m  the H R S  is sent to  the L C O H D S  and, aga in , u tc d  on a 
nnce -th rough  basis. Because n f  the h igh p u r ity  f t f  the hydrogen 
fe e d lo th c L C O H D S , the L C O H D S o lfg a s re m a in s Q O * rno i%  
hydrogen T h e  h ig h  p u r i t y  o f  the nftgas allows fo r o p tim u m  
hydrogen u tiliz a tio n  by recyc ling  th is stream to the G O H D T  
m akeup com pressor T h e  a d d itio n  o f  th i i  recycle e f f r tn v d y  
increases the capacity o f  the m em brane  un it.

D * * J g n  p h N o a o p h y , I  he feed p re tr ra tm c n i section t im am s 
a knockout d ru m , a feed p tehen tc r and  d ry  gas f ilte r . Feed 
guv cn te is  the p rc ire a tm e n t section at ihe  knocko u t d ru m  to

MwHmrkrhttn Iha# 1QQ1 in
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f ig . 5— Pcrmealor uses radial croisllow separal on

e lim inate l iqu id  slugs and rem ove  entra ined l iqu id droplet*, 
T h r  le rd  gas then passrs th rough  ihe p rchca ic r  to prov ide 
lu p e th e a i ,  and  f in a l ly  lt> th r  d r y  p a l  f i l l e r  to remove any 
part icu lates be fo re  en te r ing  the m em b rane  sepa iu l ion  section 
Fig 7 *luiw» a f low  schematic o f  ihe I I K S ,

At the m em b ran e  separa tion scu ion  dm gas i» distr ibuted 
fo r  processing into three p c rm ca to r  vessels T h e  pcrmento i*  
use ho l low  f ib e r  m em b ranes  con f igu red  in a rad iu l cross flow 
patte rn as i l lustrated in Fig . fl. T h e  12-inch d io in r t r . r  com 
incrcia l bund le*  re»emble f i l le r  cart i idges and consist ol a 
co l lect ion o f  m i l l ion *  o f  ho l low  fibers fo rm ed  together fur 
insta l la tion in to  a pcrmc.atoi vt»sel.

Feed ga* cn ic r*  the side o l  die pc rm ca to r  vessel, iv dnnrib- 
•atec! in to  the a nnu iu i  between the l ib e r  bund le  and  ihe vessel 
wa l l , ani l m n t in u vs  to f l ow  lud io l ly  inward Av live ftetl gn> 
contacts the hn l lnw l ib e rs ,  ihe mure p r invrabk  hyd rogen  
diffuses th rough  the wa l l o l the hol low l ib e r  a nd  is ea rned  
th rough  the l iber tnirc, r xmng  the l ihe i ut a low er pressure 
T i n  less p m m u b l e  hyd roca rbon*  How a r o u n d  the l ib e r  wall* 
to u pcrfui u i r t l  < enter tube ••\itini* ihe pe r r .v fa tn r ut xpp ro .v  
imaicly Iced pressure 

T h e  M R S  w r designed for m a x im u m  l lcv i l i i iu y  and

N-.
on -line  re lia b ility . T h e  p re se n tm en t section was designed m 
handle 150%  o f  the n o rm a l feed flo w ra tc  and the m em brane 
separation section was sized to surpass design specifications 
T he  Iced gas p rch ca te r is a h a irp in  ly p c  exchanger w h ich  i* 
specified fo r compactness and uses waste sicam . I t  is operated 
a* a flo o d in g  condenser. U n it  capacity can be easily m crealc d 
by  connecting  a d d it io n a l m em brane separators in  pa ra lle l to 
the ex is ting  separation  skid,

T h e  M R S  is designed as a m od u la r, s k id -n io u n io d  unit. 
T h e  C onoco R e fin e ry 's  M R S  consists o f  tw o sections; a |fC(j 
p re iio a tm o n i skid and ihe m em b ran e  separation sk id . The 
insta lled  u n it encompasses an area o l app ro x im a te ly  12 Icet 
by  50 feel.

C onoco re fin e ry  personne l's  experience in  hyd ro tren ting  
opera tions was used 10 establish the design and in te g ra tio n  of 
the H R S . For exam p le , since the am ine  con tacto r used to 
treat the C O l I D T  purge stream  had a h is to ry  n f fo a m in g  and 
c a rry in g  o ve r l iq u id  slugs dow n s tre a m , design specifications 
inc luded  a knock -o u t d ru m  w ith  a m isr e lim in a to r  pad and 
l iq u id  level co n tro l as p ro tection  I o r the recovery system.

1’he m em brane  pcrl'uriT iancc param eters were evaluated 
and q u a n tif ie d  at a p ilo t fa c ility  also located in C o n o vn 's  Ponca 
C ity  rc lin e ry . T h e  p ilo t fa c ility  is h ig h ly  in s tru m e n ted  and 
co m p u te r-co n tro lled  lo r  rea l-tim e da ta  acqu is ition  fro m  m u l­
tip le  com m erc ia l .scale m em brane  bundles. Tests, u s in g  actual 
f ie ld  gas stream s w ith  com positions ran g in g  from  18 to 80 
m o l%  hyd rogen  and pressures u p  to  I,ICO  psig, led  lo  (he 
deve lopm ent o f  a co m p u te r m odel and pe rfo rm ance m aps lor 
th is  m em brane  system.

S u m m a ry .  C o n o co 's  Ponca C ity  re fin e ry  subs tan tia lly  re­
duced the cap ita l investm ent re rp iire m cn t lo r  recovering 
hydrogen by in s ta llin g  hydrogen m em brane  technology. A 
co m p a n io n  o f  hyd rogen  recovery and p u rif ic a tio n  technolo­
gies ind ica ted  that the h o llo w f ib e r  m em brane  was superior 
fo r th is app lica tio n  L o w  cap ita l in vestm en t, low  u t i l i t y  co tit, 
h igh  hydrogen recovery, consistent hyd rogen p ro d u c t pum y, 
m in im a l m a in tenance  co.ms und h igh  f le x ib il ity  su p p ort the 
M E D A L  H R S  a lte rn a tive  ■
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S u s i t n a  H y d r o e l e c t r i c  P r o j e c t  

F U T I L E  Q U E S T  F O R  A  P L A N  O F  F I N A N C E

by Gordon S. Harrison

I n  A L A S K A  tw o  c o n te m p o ra ry  la rge- 

s ca le  e n g in e e r in g  p ro je c ts  are n o te w o r th y . 

O n e  is  th e  d e v e lo p m e n t o f  N o r th  S lo p e  o il  

re so u rce s , in c lu d in g  c o n s t ru c t io n  o f  th e  

t r a n s -A la s k a  p ip e lin e . T h is  im p re ss ive  

a c h ie v e m e n t is the w o r k  o f  p r iv a te  c o m ­

p an ie s  an d  p r iv a te  c a p ita l.  A  se co n d  im p o r ­

ta n t  c o n te m p o ra r y  m e g a p ro je c t in  A la s k a  

Is o n e  p la n n e d  b y  a p u b l ic  agency  o f  th e  

s t a t e - t h e  S u s itn a  h y d r o e le c t r ic  p ro je c t . 

P la n n in g  a c t iv it y  o n  th is  p ro je c t  was r e ­

c e n t ly  su sp e n d e d , and  th e  c u r re n t  p ro sp e c t 

fo r  its  re v iva l is n o t g o o d . D e sp ite  th e  u n ­

h a p p y  fa te  o f  th is  p ro je c t  (o r perhap s b e ­

cau se  o f  It), th e  S u s itn a  p ro je c t  is an  

in te re s t in g  case s tu d y  o f  p u b l ic  s e c to r  

p la n n in g  fo r  a m a jo r in f ra s tru c tu re  d e ­

v e lo p m e n t  p ro je c t .

T h is  a r t ic le  co n s id e rs  o n ly  th e  f in a n ­

c ia l a sp e c t o f  th e  S u s itn a  p ro je c t . A s  it  

h a p p e n s , th is  is the  c r i t ic a l  d im e n s io n , 

b e ca u se  the  fa ilu re  to  dev ise  a w o rk a b le  

and  a c c e p ta b le  f in a n c in g  p la n  led  to  th e  

p ro je c t 's  d e m ise . In th is  p a p e r  I w i l l  re v iew  

th e  h is t o r y  o f  f in a n c ia l p la n n in g  fo r  the  

p ro je c t  f r o m  1 9 8 2  (d a te  o f  c o m p le t io n  o f  

th e  fe a s ib i l i t y  s tu d y )  th ro u g h  M a rch  o f  

1 9 8 6 , w h e n  th e  p ro je c t  w as p u t  on  th e  

sh e lf . T h e  o b je c t iv e s  o f  th is  re v iew  are to  

e x p la in  w h y  a w o rk a b le  p la n  o f f in a n ce  

w as so  e lu s iv e  an d , m o re  Im p o r ta n t , to  seek 

in s ig h ts  f ro m  th e  h is t o r y  o f  th e  S u s itn a  

p ro je c t  th a t  m a y  t e n e f i t  fu tu re  p la n n in g  

fo r  m a jo r  e n e rg y  p ro je c ts .

P R O J E C T  D E S C R I P T I O N

T h e  S u s itn a  h y d r o e le c t r ic  p ro je c t  w as 

to  in c lu d e  tw o  d am s a lo n g  the  S u s itn a  

R iv e r  in  the  T a lk e e tn a  M o u n ta in s  o f 

w u t f s c e n r ra l A la s k a .  W h en  c o m p le te d , th e

p ro je c t  w o u ld  have a c o m b in e d  in s ta lle d  

c a p a c ity  o f  1 6 2 0  m egaw atts  an d  an a ve r­

age an n u a l e n e rg y  y ie ld  e s t im a te d  a t 6 2 0 0  

g ig a w a tt-h o u rs .

T h e  W a tan a  D a m , in te n d e d  fo r  o p e r ­

a t io n  in  1996, we* m  he a ro c k  s t ru c tu re  

8 8 5  fe e t h ig h  and  4 1 0 0  fe e t lo n g , ca p a b le  

o f  g en e ra t in g  1 0 2 0  m egaw atts . A t  th is  

h e ig h t, W a tan a  w o u ld  be th e  f i f t h  h ig h e s t 

e m b a n k m e n t d am  in  the  w o r ld ,  an d  th e  

h ig h e s t in  N o r th  A m e r ic a ,  e x ce e d in g  th e  

M ic a  C re e k  e m b a n k m e n t d a m  in  B r it is h  

C o lu m b ia  (7 94  foet) and  th e  O ro v il le  D a m  

in  C a l i fo r n ia  (771 fee t). T h e  W atan a  re se r­

v o ir  w o u ld  e x te n d  u p s tre am  4 8  m ile s ;  i t  

w o u ld  be 1 to  5  m ile s  w id e , an d  it  w o u ld  

h ave  a m a x im u m  d e p th  o f  6 8 0  feet.

T h e  D e v il C a n y o n  D a m , lo c a te d  3 2  

m ile s  d o w n s tre a m  fro m  W atan a , w as 

s ch e d u le d  to  be o p e ra t in g  b y  2 0 0 2 . It was 

to  be a d o u b le -cu rv e d  co n c re te  a rch  6 4 5  

fe e t h igh  and  1 5 0 0  fee t lo n g , ca p a b le  o f  

g en e ra t in g  6 0 0  m egaw atts . T h e  d a m 's  

h e ig h t  w o u ld  in c lu d e  i t  a m o n g  the  n in e  

ta lle s t  a rch  d am s in  the w o r ld ,  in c lu d in g  

th e  H o o v e r  D am  in  A r iz o n a  (7 25  fe e t) 

an d  In g u ir i in  the  S o v ie t  U n io n  (8 92  fe e t). 

T h e  re se rvo ir  fo r  D e v il C a n y o n  w o u ld  be 

2 6  m ile s  lo n g , V4 m ile  w id e  a t Its w id e s t 

p o in t ,  and  have a m a x im u m  d e p th  o f  5 5 0  

fe e t.

A L A S K A  P O W E R  A U T H O R I T Y

In the  U n ite d  S ta te s , m a jo r  p u b l ic  

s e c to r in f ra s tru c tu re  p ro je c ts  are  t y p ic a l ly  

b u i lt ,  o w n e d , and o p e ra te d  b y  q u a s i­

in d e p e n d e n t p u b l ic  c o rp o ra t io n s .  S o  it  is 

in  A la s k a ,  w h e re  the  S u s itn a  p ro je c t  is 

u n d e r  th e  ju r is d ic t io n  o f  the A la s k a  P o w e r 

A u t h o r i t y  ( A P A ) .  T h e  A P A  is a p u b l ic

c o rp o r a t io n  g o v e rn ed  b y  a b o a rd  o f  d ir e c ­

to r s  a p p o in te d  b y  th e  g o v e rn o r  o f  A la s k a . 

It has its  o w n  p ro fe s s io n a l s ta f f  b u t  re lie s  

h e a v ily  o n  c o n s u lt in g  f irm s  to  p ro v id e  

e n g in e e r in g  and  o th e r  te c h n ic a l e x p e r t is e .

A P P R O A C H E S  T O  S T A T E  

S U B S I D I Z A T I O N

La rg e  in f ra s t ru c tu re  p ro je c ts  th a t  are 

d e v e lo p e d  b y  p u b l ic  c o rp o ra t io n s  u s u a lly  

r e ly  on  th e  sale o f  re ven ue  b o n d s  fo r  

f in a n c in g . R e v e n u e  b on d s  a re  d e b t  issues 

( the  in te re s t  o n  w h ic h  is u s u a lly  e x e m p t 

f r o n  s ta te  and  fe d e ra l ta x a t io n )  so ld  in  

th e  n a t io n a l c a p ita l m a rk e ts  th a t  are 

se cu red  b y  in c o m e  gen e ra ted  b y  the p r o j ­

e c t  ( ro ad  to l ls ,  e le c t r ic it y  sa les, gate 

re c e ip ts , a n d  o th e r  fees ch a rg e d  to  users 

o f  th e  p ro je c t ) .

H o w e v e r , S u s itn a  w as su ch  a large, 

e x p e n s iv e  p ro je c t  th a t  it  c o u ld  n o t  be f i ­

n a n ce d  e x c lu s iv e ly  b y  c o n v e n t io n a l re ve ­

n u e  b o n d s . P a y m e n t o f  in te re s t  and 

p r in c ip a l o n  reven ue  b on d s  s o ld  to  co ve r 

a l l p r o je c t  co s ts  w o u ld  re su lt in  an e x o r b i­

ta n t  p r ic e  fo r  e le c t r ic it y  in  th e  e a r ly  yea rs  

o f  th e  p ro je c t .  T h e re fo re , i t  w as a lw a y s  

a ssu m ed  th a t  th e  S ta te  o f  A la s k a  w o u ld  

rit J  to  s u b s id iz e  th e  p ro je c t . ’

T w o  fo rm s  o f  s ta te  s u b s id y  fo r  S u s itn a  

w e re  p ro p o s e d  d u r in g  the  c o u rse  o f  p ro je c t  

p la n n in g . O n e  w as re fe rred  to  as s ta te  

" e q u i t y "  in v e s tm e n t in  the  p ro je c t .  In th is  

case , s ta te  a p p ro p r ia t io n s  w o u ld  be used  

to  p a y  so m e  o r  a ll c o n s t ru c t io n  co s ts , and  

th e re b y  re d u c e  o r e lim in a te  a lto g e th e r  the 

r e q u ir e m e n t  fo r  b o r ro w in g . T h e  se co n d  

fo rm  o f  s ta te  su b s id y  was re fe r re d  to  as 

" ra te  s t a b i l iz a t io n . "  In th is  case , sta te  a p ­

p r o p r ia t io n s  w o u ld  be used to  h e lp  m ake

G o rd o n  S . H a r r is o n  wet .usocijti director o f the Alaska Office of  Management a n d  Budget, end a director of the Alaska Power 
Authority from 1983 to 1986. Thit paper was promoted to the conference on Global Infrastructure Projocts, A toka  Pacific Univer­
sity. Anchorage. July 8. 1986. sponsored by the International f  ederation o f Institutes o f Advanced Study.
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EQUITY FINANCING

Ftfur* 1. Providing Kin Mjbakty In tha form of equity rodocoa th« raquiramani for <Mit financing. 
In (fill h*ur». tha rfiaciad *roo rapreaants tha amount of aqulry natdad to mafca tha whokaala price 
of hydropowar aqual to tha whoiaaaU prlco of powor from tha tharmal aftamatlva.

R A TE STABILIZATIO N

Figura 7. Providing rtata mihaidy throufh rata ftafctfUatlon raquiraa utllhiea to pay for hydropoaror 
along tha prajattad curva of tha tharmal ahamatlva until tha croaaovar point C la raachad. Thla 
financing approach la mora daPrahla than tha aqulty approach from tha (tala'l point of vivw.

p a y m e n ts  o f  p r in c ip a l a n d  in te re s t o n  

revenue  b o n d i.  T h u i,  sta te  su b s id y  w o u ld  
be used  to  se rv ice  d e b t  ra th e r  th an  red u ce  

th a  o ve ra ll a m o u n t o f  d eb t.

S ta te  su b s id y  to  tha p ro je c t  in  th e  

fo rm  o f  loans w as a m o n g  the f in a n c in g  

m e chan ism s  co n s id e re d  b y  p ro je c t  p la n ­

ne rs, b u t lo a n  a lte rn a t iv e s  w e re  never 

f u l ly  d e ve lo p ed  a n d  in c o rp o ra te d  in to  

f in a n c in g  p la n s  fo r  S u s itn a .

T h o  tw o  m a in  f in a n c in g  co n ce p ts  o f 

e q u it y  and  ra te  s ta b il iz a t io n  can be i l lu s ­

tra te d  g ra p h ic a lly . L in e  A E  in  F igu re  1 

rep resen ts  the  rea l w h o le sa le  p r ic e  o f  

e le c t r ic it y  f ro m  a la rge , h y p o th e t ic a l h y ­

d ro e le c t r ic  p ro je c t  th a t  is f in a n c e d  e n t ir e ly  

b y  d e b t . T h is  l in e  g ra d u a lly  s lopes d o w n ­

w a rd  to  p o in t  E be cau se  h y d r o  p ro je c ts  

are t y p ic a l ly  b u i lt  t o  a c c o m m o d a te  lo a d  

g ro w th  ( re su lt in g  in  lo w e r  u n it  co s ts ) , and  

because  o f  th e  e f fe c t  o f  in f la t io n  on  leve l 

n o m in a l d e b t  se rv ice . A t  p o in t  E, th e  in it ia l 

d e b t  is re t ire d  an d  th e  p r ic e  o f  p o w e r  

th e re a fte r  Is based o n  o p e ra t io n  and  m a in ­

te nan ce  c o s ts .1

L in e  E D  in  F ig u re  1 re p re sen ts  the  p ro ­

je c t io n  o f  w h o le sa le  e le c t r ic it y  p r ice s  th a t 

w o u ld  p re v a il w it h o u t  th e  h y d r o  p ro je c t .

In th e  case o f  S u s itn a , th is  l in t  rep resen ts  

the  w h o le sa le  p r ice  o f p o w e r  in  the R a ilb e lt  

f ro m  gas- an d  c o a l- f ire d  th e rm a l p la n ts . 

T h is  p ro je c t io n  assum es rea l p r ic e  increases 

d u e  to  r is in g  fo s s il fu e l p r ic e s  and  o th e r  

co s ts  o f  o p e ra t io n s .

L in e  B F  in  R g u re  1 re p re se n ts  tho w h o le ­

sale p r ic e  o f  e le c t r ic it y  f r o m  th r  h y d ro  

p ro je c t w ith  a c o m b in a t io n  o f  revenue  

b on d s  and  sta te  e q u ity . In th is  case , the  s ize  

o f  the  s ta te 's  e q u it y  In v e s tm e n t redu ces  

th e  a m o u n t o f  d e b t  to  th a t  leve l w h ic h  

p ro d u ce s  an e n t ry  p r ic e  o f  p o w e r  f ro m  the 

h y d ro  p ro je c t  equa l to  th a  p r ic e  o f  p o w e r  

f ro m  th e  th e rm a l a lte rn a t iv e  ( p o in t  8). In ­

c re a s in g ly  la rge r e q u it y  in v e s tm e n t in  th e  

p ro je c t  w o u ld  fu r th e r  re d u ce  th e  p r ic e  o f 

h y d ro p o w e r . If th e  p ro je c t  w e re  e n t ir e ly  

f in a n c e d  b y  cash  g ran ts  f ro m  the  s ta te  — 

100  p e rce n t e q u it y  f ln a n c ln g - t h e  w h o le ­

sa le co s t o f  p o w e r  w o u ld  n o t  have  a d e b t  

se rv ice  c o m p o n e n t ,  and  it  w o u ld  rep re se n t 

th e  v a r ia b le  co s ts  o f  o p e ra t io n  and  m a in ­

tenan ce  o n ly  ( th is  s c e n a r io  Is n o t  sh o w n  

in  F ig u re  1).

F ig u re  2 illu s tra te s  h o w  ra te  s ta b il iz a ­

t io n  w o rk s . H e re , s ta te  c o n t r ib u t io n s  to  

the  p ro je c t  d o  n o t  re d u ce  th e  a m o u n t o f  

d e b t;  ra th e r, th e y  re d u ce  the p r ic e  o f 

h y d ro p o w e r  ( lin e  A C )  to  th e  le v e l o f  the  

th e rm a l a lte rn a t iv e  ( lin e  B C )  u n t i l  the tw o  

a re  th e  sam e (at p o in t  C ). C u s to m e rs  w i l l  

P a y  fo r  e le c t r ic it y  a lo n g  th e  l in e  B C , w ith  

th e  sta te  m a k in g  u p  the  d if fe r e n c e  th ro u g h

ra te  s ta b il iz a t io n .  A t  th e  c ro s so v e r p o in t  C. 
h y d ro p o w e r  b e co m es  ch e ap e r th an  the  

a lte rn a t iv e , an d  n o  fu r th e r  s u b s id y  Is re ­

q u ir e d  (cu s tom e rs  th e n  p a y  a long  th e  lin e  

C E ) .  A n  u n d e r ly in g  a s s u m p t io n  o f  th is  a p ­

p ro a ch  Is th a t c u s to m e rs  w i l l  n o t  be w il l in g  

to  p a y  m o re  th a n  th a y  w o u ld  o th e rw ise  

p a y  fo r  e le c t r ic it y ,  n o tw ith s ta n d in g  fu tu re  

sav ings th a t th e  p ro je c t  w i l l  c rea te .

It is e v id en t f r o m  the  re la t iv e  s '- a  o f  

th a  shaded  a rea In th ese  tw o  fig u re : th a t 

less r ta te  s u b s id y  is in v o lv e d  w ith  ra te

s ta b il iz a t io n  th an  w ith  the  e q u it y  a p ­

p ro a ch  (on  tha bas is  o f  the  gan e ra l a s su m p ­

t io n s  u n d e r ly in g  these cu rve s ) . A ls o ,  i t  Is 

n o  d o u b t  e v id e n t  th a t u t i l i t y  cu s to m e rs  

w o u ld  p ra fe r  to  p a y  a lo n g  th e  lin e  B F  In 

F ig u re  1 th a n  B C E  in  F ig u re  2 .

R E A L  A N D  N O M I N A L  D O L L A R S

Becau se  o f  the lo n g  t im e  In vo lved  in  

d e b t le p a y m e n t ,  i t  is n e ce ssa ry  to  a c co u n t 

fo r  th e  e ffe c ts  o f  in f la t io n  .rh e n  a n a ly z in g  

th e  c o s t o f  an y  m a jo r  p ro je c t .  T h u s , f l-
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nanca  p la n n e rs  an d  e c o n o m is ts  d is t in g u is h  

b e tw e e n  rea l (o r c o n s ta n t )  d o lla r s , w h ic h  

e x c lu d e  in f la t io n ,  an d  n o m in a l d o lla rs , 

w h ic h  in d u d e  th e  e f fe c ts  o f  I n f la t io n ,  In 

th o se  te rm s , the  c o s t  o f  th e  S u s itn a  p ro je c t  

was e s t im a te d  to  be a b o u t S 5  b i l l io n  a t 

p r ic e s  p re v a ilin g  In 1Q85 (rea l d o lla rs ) , b u t 

m o re  th a n  S12  b i l l io n  a t th e  p r ice s  p re ­

v a ilin g  w h en  the  e x p e n d itu re s  a c tu a lly  

w o u ld  b e  m ade  (n o m in a l d o lla r s ) .

R E V I E W  O F  F I N A N C E  P L A N N I N G

A  re v ie w  o f  f in a n c e  p la n n in g  fo r  the 

S u s itn a  p ro je c t  is b e s t a p p ro a ch e d  c h r o n o ­
lo g ic a lly ,  b eg in n in g  in  1 9 8 2  w h e n  a m a jo r 

fe a s ib i l i t y  s tu d y  w as c o m p le te d .

79 8 2
In 1 9 8 2  a fe a s ib i l i t y  s tu d y  o f  th e  p ro j­

e c t w as c o m p le te d  an d  th ree  f in a n c in g  

o p t io n s  p ro p o se d . D u r in g  th is  t im e , h o w ­

eve r, the  lon g -te rm  o il  p r ic e  o u t lo o k  was 

d e te r io ra t in g .

A crtt Am trie tn  rtport. In M a rc h  1982 , 

the  f irm  A c re s  A m e r ic a n  re lea sed  a m a jo r 

fe a s ib il i t y  s tu d y  o f  th e  S u s itn a  p ro je c t . 

T h e  f irm  had  been  u n d e r  c o n t ra c t  to  th e  

A P A  s in ce  la te  1 9 7 9 . T h e  A c re s  A m e r ic a n  
re p o r t  p ro p o sed  th e  tw o -stage  c o n s t ru c ­

t io n  schedu le  d e sc r ib e d  ab o ve  u n d e r  

"P ro je c t  D e s c r ip t io n . "  T h is  p ro je c t  c o n ­

f ig u ra t io n  and  th e  s u p p o r t in g  an a ly s is  

becam e the bas is  fo r  A P A ’s lic e n se  a p p l i­

c a t io n  to  the F e d e ra l E n e rg , R e g u la to ry  

C o m m is s io n  ( F E R C ) .
W ith  regard  to  f in a n c in g , th e  A c re s  

A m e r ic a n  re p o r t p ro p o se u  th re e  o p t io n s :  

(1 ) 1 00  p e rce n t s ta te  a p p ro p r ia t io n  o f  th e  

to ta l c o s t o f  c o n s t ru c t io n ,  e s t im a te d  to  

be S5 .1  b i l l io n  in  1 9 8 2  d o lla rs ;  (2) a sta te  

a p p ro p r ia t io n  o f  $ 3  b i l l io n  (1 9 8 2  d o lla r s ) , 

w it h  th e  re m a in in g  p ro je c t  c o s t  f in a n c e d

w it h  re ven ue  bonds; o r  (3) a m in im u m  

s ta te  a p p ro p r ia t io n  o f  $ 2 .3  b i l l io n  (1 9 8 2  

d o lla r s )  w ith  the  rem a in in g  p ro je c t  c o s t  

f in a n c e d  w ith  revenue b o n d s . (T h e  A c re s  

A m e r ic a n  and  o th e r  m a jo r  f in a n c in g  

p ro p o s a ls  are su m m a rize d  in  T a b le  1.) It 

is n o te w o r th y  th a t o n e  o f th e  f in a n c in g  

o p t io n s  w as a cash g ran t f ro m  th e  s ta te  

fo r  th e  fu l l co s t o f  th e  p ro je c t .  A t  th is  

t im e , it  w as w id e ly  p re su m ed  th a t A la s k a ’s 

s ta te w id e  h y d ro e le c t r ic  d e v e lo p m e n t  p r o ­

g ram  w o u ld  be fu n d e d  e n t ir e ly  b y  sta te  

g ran ts .

T h e  o th e r  tw o  f in a n c in g  o p t io n s  .re  
v a r ia t io n s  o f  th e  e q u ity  a p p ro a ch  sh o w n  in  

F ig u re  1. A n  e q u ity  c o n t r ib u t io n  o f  S 3  b i l ­

l io n  w o u ld  rep resen t an  e n t r y  ra te  fo r  th e  

p ro je c t  so m e w h a t b e lo w  p o in t  0  in  th e  

f ig u re ; an e q u ity  c o n t r ib u t io n  o f  $ 2 .3  b i l ­

l io n  w a s  ca lc u la te d  to  re p re se n t an e n t ry  

ra te  at p o in t  B ( i.e., a t a p r ic e  e q u a l to  the

T a b le  1. F in a n ce  P la n t  fo r  th a  S u s itn a  P ro je c t

Total coco (billions) Finance ootiona
Report' Conetant I Norttinel S Revenue Constant I (Same year aa "Conitent I" columnl

Construction Construction Financing Total forecast

Acres American 
Feasibility Study 
(Mar. 19871

5.1
(Jan. 1982 II

15.3

15.3

15.3

0 . 0

1.C

1.7

15 3 

169 

17.0

Bartelle
Report3

1. 100% state appropriation ol total capital colt 
(15.1 billion). Consistent with SB25.

2. State eppropriitlon of S3 billion with residual bond 
financing,
3. Minimum state eppropriatlon of $2.3 billion with 
residual bond financing.

FERC License 
Application 
(Feb. 19831

6 . 1

IJan. 1982 SI
153 2 . 0 177 Battalia

Report
State appropriation of SI.8 billion with residual 
bond financing.

Kentco Report 5.1 
for the Anchorage (1983 II 
Che.-nber of Commerce 
(Jan. 1984)

13.4 3,4 168 DOR mean 
Sept. 1983

Stata appropriation of $800 million In equltv and 
$778 million In rate stabilization. Remaining 
financing requirements met by combination of REA 
guaranteed loan end municipal bonds.

APA Economic 
end Flnenclel 
Up-date (Feb. 19841

64
(Jan. 1983 I)

1 1 . 8  

1 1 8

5.2

4.4

17.0 

16 2

DOR mean 
Dec. 1983

1. State eppropriitlon of St S billion in equity and 
$400 million in tate stabilization funds (RSF).
2. Stele eppropriatlon of $1.7 billion in equity end 
$350 million In RSF, pluv an RE A-gusrenterd loan 
of $1.5 billion, with residual bond financing.

Oreft FERC 
License 
Amendment 
(Nov. 19851

54
(Jan. 1985 II

127 7.0 20.5 DOR mien 
June 1985

State approprietion of $270 million for rate stabil­
ization, with revenue bonding of full protect cost

APA Drift Plen 
of Finance 
fJen 20. 19861

54
IJan. 1985 I)

12.7 7 0 TO 6 Not slated Slate to provide $570 million for rate itabillzatlnn by 
appropriation or pledging earnings from tha Permj. 
Iient Fund. $2 billion (nominal SI Of project revenue 
bonds to be secured by Reilbelt utilities. Residuil 
bond financing issued by state end secured by 
Permanent Fund eernlnga.

* AII rtoorts evsllsbie tt the Alaska Power Authority. Anchorage
3 Al«ka e onomle projections (or estimating electricity requirements lor the Reilbelt, Vol. P, bv S. Goldsmith ind E. Porter, ISER. University 
of Alaska-Anchor age, Sept. 1987 report, Be* :lle Pacific Nonhweet Leboretorlee.
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p r i c t o f  a ia c ir lc i r y  f r o m  n a tu ra l gas g en e r­

a t io n  a t th a  t lm a  th a  p ro ja c t  w o u ld  b ag in  

o p a ra t lo n ) .

Changing ravanua outlook. W o r ld w ld a  

c ru d a  o i l  p r ice *  h ad  e sca la te d  d ram a tica l*  

ly  In th a  a f ta rm a th  o f  th a  Ira n ian  c r l i i s  o f  

1979 . In F e b ru a ry  1 9 8 1 , th a  c o n t ra c t  

p r lc a  fo r  A la s k a  N o r th  S lo p a  c ru d a  o n  th e  

G u l f  C o a s t h a d  p aa k a d  a t £ 3 6 .9 0  p a r  b a r ­

re l, w it h  e x p e r ts  p re d ic t in g  th a t p r ic e s  

w o u ld  s te a d ily  in c raa sa  in t o  th e  d is ta n t  

fu tu re . L o n g  te rm  reven ue  fo re ca s ts  p re ­

pa red  In m ld -1981 , c o n s e q u e n t ly , in d ic a te d  

th a t th a  S ta te  o f  A la s k a  w o u ld  be p h e ­

n o m e n a lly  w e a lth y .  T h a  A c re s  A m e r ic a n  

fe a s ib i l i t y  s tu d y  re fe re n ce d  th e  lo n g -te rm  

raven ue  fo re c a s t  p u b lis h e d  h y  B a t ta l ia  

P a c if ic  N o r th w e s t  L a b o ra to r ie s  as p a r t  o f  

a m a jo r  s tu d y  o f  a lte rn a t iv e s  to  th e  S u ­

s itn a  p ro je c t . T a b le  2 and  F ig u re  3  sh o w  

th is  reven ue  fo re ca s t. C ia a r ly ,  cash f in a n c ­

ing  o f  S u s itn a  w as a p la u s ib le  o p t io n  In 
1981 .

In m ld -1 9 8 2 , h o w e ve r , a d ra m a t ic  d e ­

c l in e  o c c u r re d  In th a  lo n g -te rm  ravan ue  

fo re ca s t , as in d ic a te d  in  T a b le  2 and  F ig u re  

3 . F u l l  cash f in a n c in g  fo r  th a  S u s itn a  p r o j ­

e c t w as n o  lo n g * '' o b v io u s  p o s s ib i l i t y ,  

b u t  som e  fo rm  o f  s ta te  s u b s id y  re m a in e d  

d e a r ly  p la u s ib le .

Becau se  o f  th a  re v ised  ra ven u e  o u t lo o k  

b e tw e en  1981 a n d  1 9 8 2 , so m e  d is q u ie t in g  

c o m m e n ta ry  o n  th a  v ia b i l i t y  o f  th a  p r o j ­

e c t  began to  a ppea r. A  r e p o r t  b y  T u n in g  

and  F r ic k s o n  In S e p te m b e r  1 9 8 2 , fo r  

e x a m p ,a , a rgued  th a t th e  o i l  p r ic e s  o f  

1 9 8 0  and  1981 w e re  a r t i f ic ia l ly  h ig h  an d  

c o u ld  n o t  c o n t in u e  to  be to le ra te d  in  th e

m a rk e tp la c e ;  th a t lo w e r  o i l  p r ic e s  n u l l i ­

f ie d  m o s t o f  th a  e c o n o m ic  a s su m p tio n s  

used  to  ju s t if y  th e  S u s itn a  p ro je c t ;  a n d  

th a t ,  b y  im p lic a t io n ,  th a  sta te  w o u ld  n o t  

be ab le  to  p ro v id e  th e  cash g ran ts  n e ce s ­

sa ry  to  f in a n c e  th a  p ro je c t .5

1983
In 1 9 8 3  an a p p lic a t io n  fo r  a fe d e ra l 

l ic e n se  for th a  S u s itn a  p ro ja c t  w a s  f i le d ;  

It p ro p o s e d  tw o  f in a n c in g  o p t io n s .  In s p ite  

o f  th is ,  h o w e ve r , th e  A P A  in it ia t e d  new  

f in e n d e l en d  e c o n o m ic  an a lyse s  f o r  th a  

p ro ja c t  b ecause  o f  c o n t in u in g  d e c lin e s  In 

o i l  p r ic e s .

FERC application. O n  2 8  F e b ru a ry  1 9 8 3 , 

an  a p p l ic a t io n  w a s  Iliad w it h  F E R C  fo r  a 

fe d e ra l lic e n se  to  c o n s t ru c t  a n d  o p a ra ta  

th a  S u s itn a  p ro ja c t . W ith  la g a rd  to  f in a n -

T a b le  2 . S ta te  o f  A la s k a  G en e ra l F u n d  R e v e n u e  F o re c a s ts , 1981  to  1986 . 

(In  S  m il l io n s ,  n o m in a l. )

1 9 1 1 M i l 1 9 1 )
Y E A * M A X C M 1U N E S E T T . D E C . M A X C M / U K E J E T T . D E C .

1 9 1 ] I0 S 1 > 4 1 7 ) 5 7 3 ) V 7 2 3 0 6 7 9 1 1 > 4 ) 0 1 3 1 4 > 4 )1
I 9 S 6 9 Z 7 I > 9 7 9 4 1 ) 9 4 2 6 1 M l ) 1 1 9 4 1 5 6 4 M 9 2 > 699
19S 7 1 0 6 4 9 4 ) 6 9 4 9 9 7 4 4 1 7 > 7 6 9 M l ) MOO 4 2 4 0 4 1 7 2
19SS 1 1 1 7 9 4 7 0 9 3 1 4 7 4 9 01 4 1 1 1 ) 5 4 0 > 7 5 ) 4 1 0 6 4 2 1 0
I9 S 9 1 ) 9 1 1 1 1 4 1 1 7 ) 1 1 ) 7 9 4 U 4 3 3 ) 4 M S 6 4 4 4 2 4 6 4
1 9 9 0 1 ) 0 7 4 im r > 4 i 5 0 9 4 4 ) 1 4 v ia 4 1 0 1 4 6 0 6 3 1 0 0
19 91 1 6 6 4 1 4 1 1 7 4 9 9 1 4 ) 4 9 4 0 6 ) > 374 > 994 4 2 9 0 4 9 1 1
1 9 9 ] 1 7 9 ) 1 4 6 9 6 4 4 6 6 4 4 4 1 3 9 1 1 1 7 9 1 ) 9 f ) 4 1 3 2 4 6 )
1 9 9 1 1 9 ) 9 1 4 6 1 1 4 6 7 9 4 1 1 ] 3 9 7 1 1 1 ) 0 4 1 0 ) 4 1 0 3 4 9 9 6
1 9 94 1 0 ) 1 6 4 ) 7 7 4 6 3 1 4 1 6 ) 3 9 9 0 mi 4 1 7 ) 4 0 7 7 3 0 M
1 9 9 ) 1 0 6 6 6 4 1 6 4 4 ) 9 1 > 492 1 4 0 4 3 0 9 2 > 9 7 7 M 1 7 4 ) 2
1 9 9 6 s a i l 4 0 ) ) 4 0 1 0 M o a > 644 2 9 ) 0 M M M i l 4 7 1 )
1 9 9 1 3 0 7 1 7 4 1 4 6 4 1 M ) 7 S 6 5 4 1 9 x x a 4 0 ) 9 3 7 4 1 4 9 1 3
1 9 99 3 0 ) 3 0 4 2 9 4 7 7 6 M J 7 5 4 1 9 M M 4 1 2 ) 3 7 3 7 3 1 1 0

I f  9 4 I I I ) I f  1 6
Y E A * M A X C M J U N E S E T T O E C . M A X  CM J U N E J E T T . D E C . M A X C M

teas >111 )> 4 0 > 4 )4 > M ) > 277 1 2 3 ) V « 1 7 9 0 ) 2 6 0
1 9 1 6 ) 7 0 1 > 4 7 1 1 ) 6 4 K f f l 3 0 ) 7 2 9 6 4 r » ! > 2 1 ) 2 7 2 1
m i 4 0 4 1 ) 9 1 l M M > 4 4 6 5 0 01 7 7 7 7 u O t 2 7 2 3 3 0 7 7
I 9 S I 4 1 9 4 M J 7 4 0 6 ) Q 4 I 7 7 6 4 3 4 7 0 0 4 ) 2 4 7 4 1 6 1 4
1 9 9 9 4 6 * 9 4 | 4 | 4 V O 1 1 7 0 2 6 9 4 3 4 0 ) 2 1 0 6 2 ) 9 7 1 4 ) 4
1 9 9 0 4 4 ) 7 4 1 7 ) 4 4 1 ) 3 2 9 1 2 6 ) 2 1 ) 1 4 2 0 4 2 ) 1 0 1 4 1 9
1 * 9 1 4 4 6 6 4 1 ) 7 4 4 1 4 1 3 04 2 3 * 2 1 2 3 9 1 9 2 6 2 2 * 9 1 ) 1 2
1 9 9 ] 4 ) 9 4 4 4 ) 1 4 ) 4 1 3 2 1 2 1 ) 1 3 M OB 1 9 3 0 2 7 7 7 1 2 ) 1
1 9 9 ) 4 ) 1 1 4 ) 7 9 4 6 ) 9 1 1 6 ) 1 6 4 7 D ) 7 I 9 M 2 ) 7 7 I D )
1 9 94 4 ) 1 ) 4 f * l * 4 9 0 > 167 2 ) 3 1 2 1 V 1 1 6 2 7 ) 2 1 1 0 9 6
1 9 9 ) 4 1 1 0 4 1 1 ) 4 4 7 9 l l l l 1 4 4 ) 1 1 9 0 1 1 1 4 1 ) 4 1 0 4 3
i m 4 ) 1 6 * 4 0 1 * 4 6 ) X 377 U i ) 3 0 6 ) 1 7 ) 3 2 2 6 ) 9T 7
1 9 9 7 4 ) 7 7 4 1 4 4 4 ) 5 ) 2 9 9 9 f i r : 2 V 0 1 7 3 0 2X 7 7 1 0 6 )
IM S 4 ) 3 6 4 1 1 ) 4 ) 7 7 7 9 ) 1 7 1 ) 7 1 9 9 * 1 7  JO 2 ) 0 7 1061

Horn T t o  I 9 S I  S h k m » ■ ) |> i 4 V y  t o  t o a e e  , 4  S o u *  * 4  f i r —  ir Xrarato, U a m )  o f  Ala* a
for I m * ( M a t o . a a  L a t o m a a a .  t o n md l a e f ta a e u a  at p a n t o * *  a n e r a a c a  u  md a *T  U t p a a  l>T
the  4 l e 6 * P * y e n e e r i f t .................... 1 9 1 1 . T t o  ) f a i  - 1 9 4 6  k r a r a a  | i ' r | a * 4  V j
AJ4aOfTta iVMaaa^aaae*e m d  SaSpe. t r M h e k n ■ eTpvoiaaaa aavaanc* a *  and rvytlrj
I » m i i - - * -  >7 « e  A la X a  D r y e l e r r  tV X n « a*. D i m  S a n a  ray  a e a i  tot 5 0 *  p a n a a e k a  fn to n J K y  maauaaa

( d i n  e  * a  a ^ M ic t o e o a  4 u r  to*  tend aato* ml  to era* o r  l a a  A a r  t t o  S n c rto to  r a i a r l
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c in g , th e  lic e n se  a p p l ic a t io n  s ta te d  th a t  

" c o s ts  fo r  W i t i n i  th ro u g h  1 9 8 9  w o u ld  be 

f in a n c e d  b y  $ 1 .8  b i l l io n  (1 9 8 2  d o lla rs )  o f  

state a p p ro p r ia t io n s .  T h e re a f te r  c o m p le ­

t io n  o f  W a tan a  is e x p e c te d  to  b e  a c c o m ­

p lis h e d  b y  issuan ce  o f  a p p r o x im a te ly  $ 2 .4  

b i l l io n  (1 9 8 2  d o lla r s )  o f  re ven u e  b o n d s ."  

l l  a lso  s ta te d  th a t th e  D e v i l  C a n y o n  phase 

w o u ld  be f in a n c e d  e n t ir e ly  b y  reven ue  

b on d s . N o  d o u b t  in  re sp o n se  to  re v ised  

revenue  fo re ca s ts , the  A P A  h a d  d ro p p e d  

the fu l l  cash  f in a n c in g  o p t io n ,  a n d  re c a l­

c u la te d  th e  m in im u m  s ta te  cash  c o n t r ib u ­

t io n  to  be S I . 8  b i l l io n ,  o r  S 5 0 0  m i l l io n  

less th a n  th e  m in im u m  c o n t r ib u t io n  o f  

S 2 .3  b i l l io n  id e n t i f ie d  e a r lie r  in  th e  A c re s  

A m e r ic a n  re p o r t .

C o n c e rn  a b o u t  th e  fu tu re  p r ic e  o f  c ru d e  

o i l—th e  k e y s to n e  o f  th e  p r o je c t ’s e c o n o m ic  

and  f in a n c ia l f e a s ib i l i t y  a s s e s sm e n ts -w e «  

th e re u p o n  e x p re s se d  b y  F E R C 's  s ta ff .  

N o t in g  s e '- v a l d e f ic ie n c ie s  in  th e  s ta re ’ s 

a p p lic a t io n . F E R C  c a lle d  fo r  th e  A P A  to  

in c o rp o ra te  u p d a te d  o il  p r ic e  fo re ca s ts  in  

its  e c o n o m ic  an d  f in a n c ia l f e a s ib i l i t y  

T rud ies, fn  re sp o n se  to  th is  an d  to  o th e r  

c r it iq u e s  o f  th e  e x is t in g  a n a ly s is , as w a ll 

at to  th e  c h a n g in g  o il  p r ic e  o u t lo o k  g e n ­

e ra lly , th e  A P A  c o n t ra c te d  w it h  the f irm  

S h e rm a n  H  C la r k  and  A s s o c ia te s  ( S H C A )

to  p ro v id e  u p d a te d  fo re ca s ts . In th e  m e a n ­

tim e , a jo in t  v e n tu re  o f  tw o  m a jo r e n g i­

n e e r in g  an d  c o n s t ru c t io n  f irm s , H a rza  

E n g in e e r in g  and  E b a s co  S e rv ice s  (H a rza - 

E b a sco ), had  been h ire d  b y  th e  A P A  to  

p ro v id e  en g in ee r in g , d e s ig n , and  te c h n ic a l 

a ss is ta n ce  in  th e  F E R C  lic e n s in g  p ro ce ss . 

H a rz a -E b a s c o  n o w  in it ia t e d  a re v ie w  o f  

th e  e c o n o m ic  an d  f in a n c ia l s tu d ie s  fo r  

S u s itn a .

1984
D u r in g  1984  the  f in a n c ia l d im e n s io n  

o f  the S u s itn a  p ro je c t  b egan  to  re ce ive  

se r io u s  a t te n t io n  f r o m  the  A P A ,  th e  le g is ­

la tu re , a n d  o th e rs . A t  m id -y e a r , th e  lo n g ­

te rm  reven ue  o u t lo o k  was ro b u s t  en o ugh  

to  s u p p o r t  i n  o p t im is t ic  v ie w  t h i t  the 

p ro je c t  c o u ld  be f in a n c e d  w it h  the  h e lp  

o f  t ir e a b le  s ta te  g ran ts . B y  th e  end  o f  the  

y e a r , h o w e ve r, i t  h a d  b e co m e  a p p a re n t 

to  A P A  f in a n c ia l p la n n e rs  th a t a new  

a p p ro a c h  was needed .

1984 Up-dsts. In F e b ru a ry  1 9 8 4  the  A P A  

re lea sed  the d ra f t  r e p o r t  S i m m s  Hydro- 
slsctric Projsct Economic snd Flnsnclsl 
Up-dsts M u ch  o f  th is  re p o r t  w as the  w o rk  

o f  H a rza -E b a sco ;  It in c o rp o ra te d  th e  o il  

p r ic e  fo re ca s ts  o f  S h e rm a n  H . C la rk  and  

A s s o c ia te s . T h e  re p o r t  v a lid a te d  the e c o ­

n o m ic  fe a s ib il i t y  o f  th e  p ro je c t ,  b u t c o n ­

ta in e d  a le n g th y  d is cu s s io n  o f  th e  m a jo r  

u n re so lv e d  f in a n c in g  issues fa c in g  th e  p ro j­

e c t. T h is  re p o r t a lso  in t r o d u c e d  th e  su b s id y  

m e ch a n ism  o f  " ra te  s t a b il iz a t io n . "

S e ve ra l f in a n c in g  o p t io n s  w e re  re v iew ed  

b y  th e  au th o rs  o f  the  re p o r t , b u t tw o  w ere  

ad van ced  at th e  m o s t fe a s ib le :  (1) sta te  

a p p ro p r ia t io n s  o f  $ 1 .5  b i l l io n  fo r  e q u ity  

in  th e  p ro je c t , and  $ 4 0 0  m i l l io n  f o r  ra te  

s ta b il iz a t io n ,  w ith  th e  re m a in in g  co sts  

f in a n c e d  b y  re m e b o n d s ; o r, (2) sta te  

a p p ro p r ia t io n  A  $ 1 .7  b i l l io n  fo r  e q u ity  

a n d  $ 3 5 0  r  t io n  fo r  ra te  s ta b il iz a t io n ,  

p lu s  ■ $ 1 .5  b i l l io n  lo a n  gua ra n te ed  b y  the 

U .S . R u ra l E le c t r i f ic a t io n  A d m in is t r a t io n  

( R E A ) ,  w ith  the  re m a in in g  co s ts  f in a n ce d  

b y  ta x -e xe m p t revenue  b o n d s  (a ll figu res 

in  1984  d o lla rs ) .

T h u s , u n d e r these f in a n c in g  p rop o sa ls , 

th e  sta te  w o u ld  n o t  o n ly  p a y  a su b s tan tia l 

p o r t io n  o f  the  p ro je c t 's  c o n s t ru c t io n  co sts , 

b u t  w o u ld  a lso  c rea te  and  f in a n c e  a ra te  

s ta b il iz a t io n  fu n d . T h is  fu n d  (at e x p la in e d  

u n d e r  "A p p ro a c h e s  to  S ta te  S u b s id iz a ­

t io n " )  w o u ld  th en  be used  to  o ffs e t 

e n o u g h  d e b t  serv ice  o n  the  o u ts ta n d in g  

b o n d s  to  k eep  th a  p ro je c t 's  w h o le sa le  

c o s t  o f  p o w e r equ a l to  th e  c o s t o f  the 

b e s t th e rm a l a lte rn a t iv e  u n t i l  tu o h  t im e  as
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the  c o s r  o l  a lte rn a t iv e  p o w e r fo r  th e  p ro j-  

. e c t  su rp a ssed  the  c o r t  o f  h y d ro p o w e r  ( i.e ., 
u n t i l  th e  " c ro s s o v e r  p o in t "  w a s  re a ch ed ) . 

W h e t c h a ra c te r iz e s  the  1 984  A P A  Up- 
dan  Is i t i  s o m b e r  asse ssm en t o f  th e  m a n y  

c o n d it io n s  th a t  w o u ld  have to  be m a t, 

an d  th e  p u b l ic  p o l ic y  d e c is io n s  and  c o m ­
m itm e n ts  th a t  w o u ld  have  to  be m ad e , to  

f in a n c e  th e  S u s itn a  p ro je c t  s u c c e s s fu lly  

u s in g  m u l t i - b i l l io n - d o l l a r  d e b t  issues. 

A m o n g  th ese  w e re  th e  n e ce s s ity  fo r :  (1 ) 

re c o g n iz in g  S u s itn a  as ona  o f  th e  s ta te 's  

h ig h e s t c a p ita l fu n d in g  p r io r it ie s ;  (2) p ro - 

■vttJmg a d e q u a te  s e c u r it y  fo r  th e  v e ry  h ig h  

v o lu m e  o f  d e b t , w h ic h  m ig h t re q u ire  a c o n ­

s t i t u t io n a l ly  d e d ic a te d  s tre am  o f  re ven u e  

f r o m  th e  s ta te 's  p e t ro le u m  re so u rce s; 13) 

o b ta in in g  ta x -e x e m p t s ta tu s  fo r  S u s itn a  

b o n d s ; a n d  (4) Im m e d ia te ly  p ro v id in g  fo r  

s iz e .b le  s ta te  a p p ro p r ia t io n s  to  th e  S u s it ­

na  fu n d ,  as w e ll as f o r  th e  r e te n t io n  in  th e  

fu n d  (b y  an n u a l a p p ro p r ia t io n ,  i f  n e ce s ­

sa ry ) o f  th e  in te re s t  ea rned  on  th a t 

m o n e y .

Kentco report. A ls o  e a r ly  in  1 9 8 4 , a r e ­

p o r t  o n  th e  S u s itn a  p ro je c t  w as issued  b y  

th e  c o n s u lt in g  f irm  o f  W il l ia m  K e n t  an d  

C o m p a n y  (K e n t c o ) ,  w h ic h  w as w o r k in g  

u n d e r  a c o n t ra c t  w it h  th e  A n c h o ra g e  

C h a m b e r  o f  C o m m e rc e . T h is  re p o r t ,  to o , 

re c o m m e n d e d  a c o m b in a t io n  o f  s ta te  

e q u it y ,  a ra te  s ta b il iz a t io n  fu n d , an d  r e ­

s id u a l re v e n u e  b o n d  f in a n c in g . T hu  p r o ­

p o sa l, h o w e v e r ,  c a lle d  fo r  a la rg e r ra te  

s t a b il iz a t io n  fu n d  ($ 7 7 8  m i l l io n )  an d  less 

e q u it y  ( S 8 0 0  m i l l io n )  th a n  th e  1 984  Up- 
dan. (T h e se  a m o u n ts  are 1 9 8 3  d o lla r s .)  

T h e  r e p o r t  fu r th e r  c a lle d  lor a m a jo r it y  

o f  th e  d a b t  to  be g u a ra n te e d  b y  R E A ,  

w it h  th e  re m a in d e r  to  be ta x -e x e m p t 

m u n ic ip a l d e b t.

T h e  K e n t c o  r e p o r t  w as o p t im is t ic  in  

its  t r e a tm e n t  o f  the  f in a n c in g  is su e .4 A d ­

d re ss in g  th e  A n c h o ra g e  C h a m b e r  o t  C o m ­

m e rce , c o n s u lt a n t  W il l ia m  K a n t  stre ssed  

th a t h is  f in a n c e  p la n  " a l lo w e d  a m in im u m  

n eed  fo r  s ta te  in v e s tm e n t, sp read  the 

need  fo r  s ta te  a p p ro p r ia t io n  o ve r a la rge r 

n u m b e r  o t  y e a rs , an d  d id  n o t  p re se n t a 

ta x  e x e m p t io n  p r o b le m . "  T h e  p la n , he 

sa id , " su g ge s ts  a need  to  s ta rt a p p r o p r i­

a t in g  f r o m  178  to  2 2 6  m i l l io n  d o l la r s  

a n n u a l ly  s ta r t in g  w it h  th is  le g is la t iv e  
s e s s io n .”

Legislative action. D u r in g  the 1984  le g i­

s la t iv e  se ss io n  ( Ja n u a ry  to  J u n e ) ,  tw o  

m easu re s  w e re  e n a c te d  th a t d e a lt  w ith  

S u s itn a  f in a n c in g ;  (1) th e  le g is la tu re  a p ­

p ro v e d  th e  W a tan a  p ro je c t  at a c o s t o f  

S 3 .7 5  b i l l io n  in  1 9 B 3  d o lla r s ;  an d  (2) the  

le g is la tu re  m a d e  a c o n t in u in g  a p p ro p r ia ­

t io n  fo r  " e q u it y  in v e s tm e n t in  and  ra te  

s ta b il iz a t io n  fo r  th e  S u s itn a  p r o je c t "  in  

th e  a m o u n ts  o f  $ 1 0 0  m i l l io n  fo r  fis ca l 

ye a r 1 9 8 5  an d  $ 2 0 0  m i l l io n  fo r  each  o f  

th e  s ix  su oceed ing  f is c a l years.*

W h ile  the  W a tan a  c o n s t ru . “io n  co st 

f ig u re  o f  $ 3 .7 5  b i l l io n  w as tra c e a b le  to  

th e  H a rza -E b a sco  Up-date, th e  o r ig in  o f  

th e  $ 1 .3  b i l l io n  (n o m in a l d o lla r s )  to ta l set 

as ide  b y  the  c o n t in u in g  a p p ro p r ia t io n  was 

a m y s te ry .  M a n y  p e o p le  a ssu m ed  th a t  it  

w as based o n  th e  K e n t c o  r e p o r t  and  W i l­

l ia m  K e n t 's  C h a m b e r  o f  C o m m e rc e  speech . 

In an y  case, i t  b o re  n o  re se m b la n ce  to  the 

f in a n c e  p lan s  p ro p o s e d  in  th e  Up-date or 
th o se  b e ing  d is cu sse d  b y  th e  A P A  s ta f f  

and  b o a rd .

M e a n w h ile , A P A  s ta ff  c o n t in u e d  to  

m a in ta in  th a t  so m e  $ 2  b i l l io n  (co n s ta n t 

d o lla rs )  w as needed  f ro m  th e  s ta te  to  h e lp  

f in a n c e  th e  p ro je c t . T hu s , in s te a d  o f  rhe 

$ 2 0 0  m i l l io n  p e r  y e a r  fo r  F Y 1 9 8 6 -1 9 9 1  

a p p ro p r ia te d  b y  the  le g is la tu re , $ 5 7 8  m i l­

l io n  p e r yea r w o u ld  be r e q u ir e d - o r  at 

least $ 3 1 8  m i l l io n  p e r  yea r i f  in te re s t 

c o u ld  a c c u m u la te  In th e  S u s itn a  fund .*

Revenue outlook. W as i t  re a son ab le  to  e x ­

p e c t th a t  $ 3 1 6  m i l l io n  a y e a r  (p lu s  in te re s t 

ea rn ing s  o f  the  fu n d )  w o u ld  be fo r th c o m ­

in g  f r o m  the le g is la tu re  fo r  s ix  su ccess ive  

yea rs  t o  f in a n ce  S u s itn a ?  In m id -1 9 8 4 , a 

p la u s ib le  a rgum en t in d e e d  c o u ld  be m ade 

th a t th e  m o n e y  w as a v a ila b le , i f  th a  le g i­

s la tu re  had  the  w i l l  to  see th e  p ro je c t  

th ro u g h . N o te  th a t  th e  revenue  p ro je c t io n s  

sh o w n  in  T a b le  2  an d  F ig u re  3  f o r  1984  

are s ig n if ic a n t ly  h ig h e r  th an  those  m ade 

th e  p re v io u s  y e a r. If o n e  w e re  to  p ro je c t 

th a t the  sta te 's  o p e ra t in g  b u d g e t w o u ld  

g ro w  a t th e  ra te  o f  in f la t io n  ( a p p ro x im a te ­

ly  5  p e rce n t)  f r o m  a base o f  a p p ro x im a te ­

ly  $ 2 .2  b i l l io n  in  F Y 1 9 8 4 .  th en  th e  1984  

revenue  fo re ca s ts  suggest th a t the  S ta te  

w o u ld  have  o ve r $1 b i l l io n  a y e a r  d u r in g  

F Y  1 9 8 8 -1991  to  a llo c a te  fo r  th e  c a p ita l 

p ro je c ts  and  lo a n  p rog ram s . U n d e r  these 

f is c a l c irc u m s ta n ce s , a p p ro p r ia t io n s  o f  

$ 3 1 6  m i l l io n  p e r y e a r  to  a fu n d  re ta in in g  

its  o w n  in v e s tm e n t ea rn in g s  c e r ta in ly  was 

n o t , on  th e  face o f  i t  a t lea st, im p o s s ib le .

B y  the  end  o f  1 9 8 4 , h o w eve r, revenue 

fo re ca s ts  had  fa lle n  to  th e ir  1 9 8 3  le ve ls .7 

A ls o ,  a d d it io n a l o i l  p r ic e  re d u c t io n s  

seem ed p ro b a b le , d u e  to  a s te ad y  e ro s io n  

o f  O P E C 's  in f lu e n c e  o ve r o i l  p r ice s .

T h e re  w ere  o th e r  rea son s, as w e ll,  to  

b e lie v e  th a t  th e  e x p e c ta t io n  o f  m assive  

an d  c o n t in u in g  s ta te  a p p ro p r ia t io n s  fo r  

S u s itn a  w as u n re a lis t ic . N o t a b ly ,  the  1984  

Le g is la tu re  had  a p p ro p r ia te d  o n ly  $ 1 0 0  

m i l l io n  fo r  S u s itn a  fo r  F Y  1 9 8 5 , w h ile  

to ta l c a p ita l a p p ro p r ia t io n s  th a t session

exoeeded  $ 1 .2  b i l l io n ,  c o m p r is in g  the 

la rgest u n re s t r ic te d  genera1 fu n d  c a p ita l 

b u d g e t in  th e  s ta te 's  h ls t o r , .  T h is  w as 

h a rd ly  a g o o d  in d ic a t io n  o f  le g is la t iv e  w i l l  

to  s a c r if ic e  o th e r  c a p ita l p ro je c ts  in  o rd e r  

to  p a y  fo r  S u s itn a .

1985

D u r in g  1 985  th e  A P A  and  its  c o n s u l­

ta n ts  red e s ig n ed  the  S u s itn a  p ro je c t  in  an 

e f fo r t  to  fa c il ita t e  its  f in a n c in g . T o w a rd  

the  e n d  o f  th e  y e a r  a team  o f  f in a n c ia l 

e x p e r ts  in it ia t e d  w o r k  o n  a d e f in it iv e  p la n  

o f  f in a n c e  based o n  th e  re co n f ig u re d  p r o j ­

ec t.

Staging Proposal

A t  Its m e e t in g  o f  Ja n u a ry  2 3 ,1 9 8 5 ,  the  

b o a rd  o f  d ire c to r s  o f  th e  A P A  a d o p te d  a 

s ta ff  r e c o m m e n d a t io n  fo r  a S u s itn a  p la n  

o f  f in a n c e  th a t c a lle d  fo r  sta te  a p p ro p r ia ­

t io n s  o f  $ 1 .9 4  b i l l io n  o ve r th e  f is c a l y e a rs  

1 9 8 5 -1 9 9 5  to  a fu n d  th a t  w o u ld  re ta in  its  

In te res t ea rn ing s . T h is  m o n e y  w o u ld  be 

used  fo r  b o th  e q u ity  an d  ra te  s ta b il iz a t io n .  

M in u te s  o f  th e  m e e t in g  sh o w  th a t th e  

b o a rd  c o n s id e re d  th is  o p t io n  th e  best p re ­

sen te d  to  d a te , and  d ire c te d  th e  s ta f f  to  

c o n t in u e  re f in in g  it .

B y  th is  t im e , h o w eve r, i t  w as in c re a s ­

in g ly  a p p a re n t to  m a n y  p e o p le  th a t i f  th e  

p ro je c t  w e re  to  go fo rw a rd , i t  w o u ld  

have to  d o  so  u n d e r  a f in a n c in g  schem e 

th a t  d id  n o t  re q u ire  su ch  large sta te  cash 

c o n t r ib u t io n s .  A m o n g  th o se  re c o g n iz in g  

th is  w e re  h ig h - le ve l in d iv id u a ls  in  the p a r ­

en t c o m p a n ie s  o f  th e  H a rz a -E b a s co  j o in t  

v e n tu re , w h o  in  J a n u a ry  1 9 8 5  h e ld  in f o r ­

m a l m e e t in g s  w ith  th e  G o v e rn o r ,  A P A  

e x e c u t iv e  s ta ff , and  b o a rd  m e m b e rs  to  

d is cu s s  a p ro p o sa l fo r  stag ing  th e  c o n ­

s t r u c t io n  o f  the  W atana  d am . U n d e r  th is  

a p p ro a ch , W atana  w o u ld  be c o n s t ru c te d  

in  tw o  phases (the f ir s t  and  th e  th ird  

phase ); th e  D e v il C a n y o n  d am  w o u ld  be 

th e  se co n d , m id d le  phase o f  th e  p ro je c t . 

The v ir tu e  o f  d e v e lo p in g  th e  p ro je c t In 

th ree  phases in s tead  o f  tw o  w a s  p r im a r i ly  

f in a n c ia l.  T h re e  phases o f  c o n s t ru c t io n  

w o u ld  m a tch  m o re  c lo s e ly  th a n  tw o  

phases th e  g ro w th  o f  e le c t r ic it y  d em a n d  

In th e  R a ilb e t t . A s  a c o n se q u e n ce , th e re  

w o u ld  be less un used  c a p a c ity  In th e  W a ­

tana  d a m  In tha  e a r ly  y e a rs  o f  p ro je c t 

o p e ra t io n , and  th e re fo re  a g rea te r a b i l it y  

o f  u t i l i t y  cu s to m e rs  to  c a r r y  the  b u rd en  

o f  re ven u e  b o n d  f in a n c in g . T h u s , a c c o rd ­

ing  to  the stag ing  p ro p o s a l,  a ll th ree 

phases w o u ld  be f in a n c e d  e n t ir e ly  b y  

re ven u e  b o n d s , w ith  a c o m p a ra t iv e ly  

m o d e s t s ta te  cash  c o n t r ib u t io n  rem a in -
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in g  n e ce s sa ry  fo r  ra te  s ta b il iz a t io n  o n ly  

in  th e  e a r ly  years.

In F e b ru a ry  the  B o a rd  re ce ived  a 

p u b l ic  p re s e n ta t io n  o f  th e  c o n c e p tu a l 

p ro p o s a l a n d  a u th o r iz e d  H a rza -E b a sco  to  

d e v e lo p  i t  fu r th e r  in  an  e x p e d it io u s  m an-, 

n e r. A t  its  m e e t in g  o f  M a y  3 , 1 9 8 5 , th e  

B o a rd  a p p ro v e d  the s taged  a p p ro a ch , and  

d ir e c te d  th e  A P A  s ta ff  to  b eg in  p re p a r in g  

an a m e n d m e n t  to  the  F E R C  lic e n se  a p p l i ­

c a t io n  th a t  in c o rp o ra te d  th e  re co n f ig u re d  

p ro je c t .

B y  O c to b e r ,  A P A  s ta f f  and  c o n su lta n ts  

h a d  p re p a re d  a c o m p re h e n s iv e  an a ly s is  o f  

th e  e c o n o m ic  and  f in a n c ia l aspects  o f  th e  

n e w  th re e -p h a se  p ro je c t . O n  th e  basis o f  

a s s u m p t io n s  a b o u t th e  c o s t  o f  g en e ra t in g  

p o w e r  f r o m  n a tu ra l gas a n d  co a l (the  n e x t  

b e s t a lte rn a t iv e s  to  S u s itn a ) , th e  A P A  

s ta f f  c a lc u la te d  th a t a ra te  s ta b il iz a t io n  

fu n d  a d e q u a te  to  k ee p  th e  w h o le sa le  c o s t 

o f  S u s itn a  p o w e r equ a l to  its  th e rm a l 

c o m p e t it o r  w o u ld  re q u ire  as l i t t le  as 

$ 2 5 3  m i l l io n  (1 9 8 5  d o lla r s ) . D u r in g  th e  

1 9 8 5  le g is la t iv e  sess ion  the c o n t in u in g  

a p p r o p r ia t io n  to  S u s itn a  o f  $ 2 0 0  m i l l io n  

had  b ee n  m ade , so th e re  w as a lre a d y  

e n o u g h  m o n e y  in  th e  t a n k  to  f in a n c e  

th e  p r o je c t  u n d e r  th is  schem e (p ro v id e d  

th e  in te re s t  o n  th is  m o n e y  w as a llo w e d  

to  a c c u m u la te  in , o r  w a s  a n n u a lly  a p p ro ­

p r ia te d  to ,  th e  fu n d ) .

W h e n  th e  A P A  re lea sed  its  d r a f t  L ic e n se  

A p p l ic a t io n  A m e n d m e n t  in  N o ve m b e r, the  

e s t im a te  o f  s ta te  c o n t r ib u t io n s  to  a ra te  

s t a b il iz a t io n  fu n d  had  d ec re a sed  fu r th e r  to  

S 2 2 0  m i l l io n  (1 9 8 5  d o lla r s ) .  T h e  p r im a ry  

rea son  fo r  th ese  lo w  e s t im a te s  o f  ra te  s ta ­

b i l i z a t io n  w a s  the a s s u m p tio n  th a t w it h o u t  

S u s itn a  la rg e -sca le  c o a l p la n ts  w o u ld  be 

r e q u ire d  in  th e  1990s to  m ee t R a i lb e lt  

e n e rg y  d e m a n d , cau s in g  su b s ta n t ia l ra le  

in c rea se s .

Preparation o f a financial plan. B y  la te  

1 9 8 5  i t  w a s  in c re a s in g ly  e v id e n t th a t the  

q u e s t io n  o f  f in a n c in g  w as c r it ic a l fo r  the  

S u s itn a  p ro je c t .  In p a r t ic u la r ,  f in a n c ia l 

a d v ise rs  to  th e  A P A  w e re  c o n c e rn e d  a b o u t 

th e  re a l-w o r ld  p ro b le m s  o f  se ll in g  so  m u ch  

d e b t fo r  a s in g le  p ro je c t  in  th e  n a t io n a l 

m a rk e t .  T h e se  w e re  the  sam e in d iv id u a ls  

w h o  h a d  c o n t r ib u t e d  th e  le n g th y  d is c u s ­

s io n  o f  th ese  p ro b le m s  to  the  1984  Up­
date. T h e  ta sk  o f  m a rk e t in g  S u s itn a  

b o n d s  w a s  m u c h  m o re  p ro b le m a t ic  n o w  

th a t  th e  s ta te  e q u ity  c o n t r ib u t io n  h id  

b ee n  a J im irw u ed  a lto g e th e r.

P re s su re  a lso  was c o m in g  f r o m  the  

le g is la tu re  f o r  th e  A P A  to  p ro d u c e  a c r e d ­

ib le  p la n  o f  f in a n c e  fo r  S u s itn a . F in a l ly ,  

c r i t ic s  o f  th e  p ro je c t , su ch  as re p re se n ta ­

tiv e s  o f  p u b l ic  in te re s t a d v o c a c y  g rou p s

and  th e  e n v iro n m e n ta l lo b b y ,  w e re  o p e n ly  

a sse rting  th a t th e  p ro je c t  w a s  n o t  f in a n ­

c ia l ly  v ia b le . T h e y  c la im e d  th a t  th e  b o n d  

m a rk e t w o u ld  n o t  a b so rb  so  m u c h  d e b t 

fo r  a s ing le  m ass iv e  p ro je c t  in te n d e d  fo r  a 

c o m p a ra t iv e ly  sm a ll m a rk e t  a rea th a t was 

Iso la ted  f ro m  th e  p o w e r g r id  o f  th e  c o n t i­

n e n ta l U n it e d  S ta tes .

L a te  in  1 9 8 5 , A P A ’s e x e c u t iv e  d ire c to r  

assem b led  a te am  o f  f in a n c ia l adv ise rs  ( in ­

c lu d in g  severa l b o n d  u n d e rw r ite rs , b o n d  

la w y e rs , and  o th e rs )  to  b eg in  p re p a r in g  a 

d e f in it iv e  p la n  o f  f in a n c e  fo r  th e  p ro je c t .
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T h e  team  o f  f in a n c ia l adv ise rs  cha rged  

w it h  p re p a r in g  a w o rk a b le  f in a n c in g  p la n  

for th e  S u s itn a  p ro je c t  p re se n ted  a dr a ft 

p la n  o f  f in a n c e  to  the  b o a rd  o f  d ire c to r s  

on  J a n u a ry  2 3 , 1 9 8 6 . T h e  re v e la t io n s  c o n ­

ta in e d  in  th is  d o c u m e n t  led  d ir e c t ly  to  th e

. .  the finance team 
concluded that only a 
commitment o f  the 
earnings of the 
Alaska Permanent 
Fund would suffice to 
secure the state's 
special revenue 
bonds.”

te rm in a t io n  o f  th e  p ro je c t  tw o  m o n th s  

la te r.

Plan o f finance. T h e  d ra f t  f in a n c e  p la n  

p re se n ted  to  the  B o a rd  in  J a n u a ry  w as 

b u i l t  o n  th e  p rem ise  th a t v e ry  l i t t le  sta te  

cash w o u ld  be a v a ila b le , and  th a t a ll p r o j ­

e c t co sts  w o u ld  th e re fo re  have  to  be 

co ve red  th rou g h  the sale o f  reven ue  b o n d s . 

S u m m e d  o ve r t im e , th ese  b o n d s  w o u ld  

to ta l m o re  th an  $ 2 0  b i l l io n  (n o m in a l) .  

T h e  k e y  q u e s t io n  w a s  w h e th e r  the  

u t i l i t ie s  and th e  sta te  c o u ld  s u c c e s s fu lly  

c a r ry  th a t m u ch  d e b t.

T o  assess the d eb t c a p a c ity  o f  the u t i l ­

it ie s , the  f in a n ce  team  c a lc u la te d  the m a x ­

im u m  an nu a l revenue  th a t th e  u t i l i t ie s  

c o u ld  generate  fo r  d e b t  se rv ice , u s in g  at 

a basis the  a s su m p tio n  th a t  th e  u t i l i t ie s ' 

cu s to m e rs  c o u ld  to le ra te  a m a x im u m  rate 

in c rea se  o f  3  p e rce n t (rea l)  per ye a r. T h e n , 

u s in g  a 25  p e rce n t e s t im a te  fo r  th e  m a x i­

m u m  to le ra b le  one  t im e  ra te  h ik e  th a t th e  

R a i lb e lt  ra tep aye rs  c o u ld  w ith s ta n d  in  tha  

even t th e  p ro je c t n e ve r o p e ra te d , the

f in a n c e  te am  e s t im a te d  th e  m a x im u m  

s e c u r it y  th a t  th a  R a i lb e lt  u t i l i t ie s  c o u ld  

o f fe r  b o n d h o ld e r s  aga in st th e  r is k  o f  th e  

p ro je c t ’ s n e ve r b e in g  c o m p le te d .

The re su lts  o f  th is  a n a ly s is  in d ic a te d  

th a t th e  u p p e r  l im it  o f  in d e b te d n e s s  fo r  

th e  u t i l i t ie s  fo r  th e  p ro je c t  w a s  $ 2  b i l l io n  

(n o m in a l) .  T h u s , th e  S ta te  o f  A la s k a  

w o u ld  have  to  Issue sp e c ia l re v en u e  b on d s  

to  c o v e r  th e  re m a in in g  p ro je c t  c o s ts . T h e  

S ta te  o f  A la s k a ,  h o w e v e r , c o u ld  n o t  a d e ­

q u a te ly  se cu re  th a t a m o u n t  o f  b o n d s , even 

w it h  th e  p le d g e  o f  Its g en e ra l o b lig a t io n  

d e b t c a p a c it y .  A f t e r  re v ie w in g  a ll p la u s ib le  

a lte rn a t iv e  so u rce s  o f  s e c u r it y ,  c o n se ­

q u e n t ly ,  th e  f in a n c e  te am  c o n c lu d e d  th a t 

o n ly  a c o m m itm e n t  o f  th e  e a rn in g s  o f  th e  

A la s k a  P e rm a n e n t F u n d  w o u ld  s u f f ic e  to  

se cu re  th e  s ta te 's  sp e c ia l re v e n u e  b o n d s .

T h e  f in a n c ia l te am  a lso  c o n c lu d e d  th a t, 

b e y o n d  Issu ing  sp e c ia l re v e n u e  b o n d s  and  

p le d g in g  th e  in c o m e  f r o m  th e  P e rm a n e n t 

F u n d  as s e c u r it y ,  th e  S ta te  o f  A la s k a  

w o u ld  a lso  have  to  p ro v id e  a ra te  s ta b il iz a ­

t io n  fu n d  o f  $ 5 2 0  m i l l io n  ( 1 9 8 5  d o lla r s ;  

o r  $ 2 .3  b i l l io n  In n o m in a l d o lla r s )  an d  an 

a d d it io n a l $ 3 2 3  m i l l io n  (1 9 8 5  d o lla r s )  p re ­

c o n s t ru c t io n  lic e n s in g  an d  d e v e lo p m e n t 

c o s ts . T h e  rea son  th e  ra te  s t a b il iz a t io n  

re q u ire m e n t w a s  h ig h e r  th a n  th e  A P A  

e s t im a te  p u b lis h e d  in  th e  d r a f t  F E R C  

lic e n se  a m e n d m e n t ( $ 2 2 0  m i l l io n ,  1 9 8 5  

d o lla r s )  is th a t  th e  d r a f t  f in a n c e  p la n  s ta ­

b i l iz e d  ra te s  to  the  le v e l o f  a 3  p e rc e n t 

(rea l)  a n n u a l in c rea se  In r e ta i l  e le c t r ic  

ra te s , ra th e r  th a n  to  th e  s o m e w h a t h ig h e r  

le v e l o f  e le c t r ic  ra te s  e s t im a te d  b y  the  

A P A  to  re s u lt  f r o m  the  b e s t th e rm a l 

a lte rn a t iv e .

A t  its  m e e t in g  o f  J a n u a ry  2 3 ,  the  A P A  

b o a rd  re q u e s te d  its  e x e c u t iv e  d ir e c to r  to  

s u b m it  the d ra ft  S u s itn a  p la n  o f  f in a n c e  

to  r ig o ro u s  s c r u t in y  b y  a m a jo r  m u n ic i­

p a l b o n d  u n d e rw r it in g  f irm , to  le s t  the  

v a l id i t y  o f  th e  f in a n c e  te a m 's  f in d in g s . 

U n d e r  c o n t ra c t  to  A P A ,  th e  f i r m  o f  P ru - 
d e n t la l-B a c h e  S e c u r it ie s  th en  re v iew ed  

th e  a n a ly i is  and  c o n c lu s io n s  o f  th e  p la n , 

an d  c o n c u r re d  w it h  th e m  in  a r e p o r t  d a te d  

M a rc h  2 1 , 1 9 8 6 . T h re e  d a y s  la te r , a t Its 

m e e t in g  o f  M a rc h  24 , th e  A P A  b o a rd  vo te d  

to  w it h d r a w  th e  S u s itn a  lic e n se  a p p l ic a ­

t io n .

R E F L E C T I O N S  O N  T H E  Q U E S T  

F O R  F I N A N C E :  P R O B L E M S  

W I T H  T A T E  S T A B I L I Z A T I O N

E v e n  If a p o l i t ic a l ly  a c c e p ta b le  m eans 

o f  s e cu r in g  the s ta te 's  S u s itn a  revenue  

b o n d s  h a d  been  fo u n d , i t  is d o u b t f u l  th a t 

n e g o t ia t io n s  b e tw e en  th e  A P A  an d  the 

R a i lb e lt  u t i l i t ie s  w o u ld  have b ee n  c o n s u m ­
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'm a te d  un de r d ie  f in a n ce  p la n  ad vo ca te d  

b y  th a  A P A - t h a t  is, w ith  ra te  s ta b il iz a ­

t io n  p ro v id in g  th e  o n ly  v e h ic le  o f  sta te  
su b s id y .

A t  the  t im e  th e  S u s itn a  p ro je c t  c o l ­

lap sed , n e g o t ia t io n s  be tw een  th e  R a i lb e lt  

u t i l i t ie s  and  th e  A P A  fo r  c o n d it io n a l 

p o w e r  sales c o n t ra c ts  had  been u n d e r  w a y  

fo r  som e  t im e , b u t  th e y  w e re  s t i l l  in  v e ry  

p re l im in a r y  stages. T h e  u n d e r ly in g  p r o b ­

le m s  o f  d e v e lo p in g  a c o n t ra c t  th a t  in c o r ­

p o ra te d  a ra te  s ta b il iz a t io n  fu n d  w o re  

th e re fo re  never f u l ly  id e n t if ie d  n o r  c o n ­

f r o n t e d  b y  the  n e g o t ia to rs .

N e ith e r  o f the e x is t in g  c o n t ra c ts  b e ­

tw e e n  A P A  and  p u rch ase rs  o f  p o w e r  f ro m  

its  p ro je c ts  (the fo u r-d a m  p o o l an d  B ra d le y  

L a k e )  in c o rp o ra te  ra te  s ta b il iz a t io n .T h e r e ­

fo re  th e  fo l lo w in g  a n a ly s is  o f  the  ra te  s ta ­

b i l iz a t io n  ap p ro a ch  is sp e cu la t iv e  in s o fa r  

ss th e  c o n c e p t  has y e t  to  be im p le m e n te d . 

N o n e th e le s s , in  th e  co u rse  o f  f in a n c ia l 

p la n n in g  fo r  th e  S u s itn a  p ro je c t ,  severa l 

s e r io u s ly  c o m p lic a t in g  fe a tu re s  o f  ra te  

s ta b il iz a t io n  em erged .

Problems with Rate Stabilization

T h e re  are tw o  reasons fo r  d o u b t in g  

th a t p o w e r  sales c o n t ra c ts  p la c in g  s ig n if i ­

c a n t re lia n ce  on  a ra te  s ta b il iz a t io n  fu n d  

c o u ld  have  been s u c c e s s fu lly  n e g o t ia te d  

b e tw e e n  th e  A P A  and  R a i lb e lt  u t i l i t ie s .  

T h e  f ir s t  has to  d o  w it h  the  p e rva s ive  p u b ­

l ic  o p in io n  in  th e  R a i lb e lt  re g io n  th a t th e  

S u s itn a  p ro je c t  w as g o in g  to  b r in g  im m e d ­

ia te  ra te  re lie f ,  o r  a t le a s t s ta b il iz e  e le c t r ic  

en e rg y  p r ice s  at th e ir  th e n -c u rre n t  le ve l. 

T h e  se co n d  is th a t p ro b a b ly  n e ith e r  the 

u t i l i t ie s  n o r  th e  sta te  w o u ld  have  been 

w i l l in g  to  e x p o se  th em se lve s  to  the  r is k s  

th a t  ra te  s ta b il iz a t io n  en ta ils .

Public expectations. F in a n c in g  for A P A 's  

o th e r  m a jo r  h y d r o e le c t r ic  p ro je c ts , the  

fo u r  p ro je c ts  o f  th e  so -ca lle d  " fo u r - d a m  

p o o l"  an d  B ra d le y  L a k e , re lie s  on  s ta te  

s u b s id y  in  th e  fo rm  o f  e q u ity .  In b o th  

cases, s ta te  cash  a p p ro p r ia t io n s  to  th e  

p ro je c ts  co ve r a p p ro x im a te ly  h a lf  o f  th e  

c o s t  o f  c o n s t ru c t io n ,  w ith  th e  re m a in d e r  

o f p ro je c t  co s ts  co ve red  b y  b o rro w in g .*  

T h is  f in a n c in g  assu res cu s to m e rs  o f  a 

w h o le s a lr  co s t o f  p o w e r  th a t is c o m p a ra b le  

at th e  o  its e t  to  the c o s t o f  p o w e r  f ro m  

th e rm a l p la n ts .

R a i lb e lt  re s id en ts  h a d  c o m e  to  e x p e c t  

th e  sam e o f  the S u s itn a  p ro je c t .  The  p r o j ­

e c t , a f te r  a ll, had  lo n g  been  to u te d  as th e  

m o s t  e c o n o m ic a l so u rce  o f  R a i lb e lt  p o w e r  

a v a ila b le , an d  the  best d e fen se  aga in st 

su dd e n  an d  d ra m a t ic  ra te  in creases l ik e ly

to  be caused  b y  th e  e x p ir a t io n  o f  e x is t in g  

fa vo ra b le  c o n t ra c ts  w h ic h  m ade  C o o k  

In le*  n a tu ra l gas som e o f  tha  ch e ap e s t 

fu e l in  th e  c o u n try .

B y  th e  t im e  ra te  s ta b il iz a t io n  en te red  

th e  f in a n c ia l p ic tu re  in  1984 , h o w e ve r, 

S u s itn a  c o u ld  p ro m ise  fa v o ra b le  ra tes to  

co n su m e rs  o n ly  in  the  lo n g  ru n . W ith  ra te  

s ta b il iz a t io n , u t i l i t y  c u s to m e rs  w o u ld  
have  to  p a y  a lo n g  th e  p r ic e  cu rv e  o f  th e  

th e rm a l a lte rn a t iv e  u n t i l  a p o in t  so m e ­

w h e re  in  th e  d is ta n t  fu tu re  (1 0  o r  m o re  

yea rs  a fte r  th e  p ro je c t  w a s  o p e ra t in g )  .T h a t  

p r ic e  cu rve , c o n s e q u e n t ly , w o u ld  e x p o se  

u t i l i t y  c u s to m e rs  to  th e  v e ry  sam e near- 

te rm  ra te  d io c fc s  f ro m  r is in g  fu e l co s ts  

th a t  S u s itn a  w as p re su m ed  to  a v o id .

A s  th is  re a liz a t io n  p e rm e a te d  th e  u t i l i ­

t ie s ' g o ve rn in g  b oa rd s , th e  m u n ic ip a l g ov ­

e rn m en ts , and  the  p u b l ic  g e n e ra lly ,  i t  is 

rea son ab le  to  e x p e c t  th a t n e g o t ia t io n s  

o ve r S u s itn a  p o w e r sa les a g reem en ts  w o u ld

“Thus, a definite risk 
existed that the 
Railbelt utilities 
might have to pay a 
substantial premium 
for Susitna power. 
Further, the potential 
magnitude of this 
premium was very 
great

have becom e v e ry  p ro t ra c te d  and  c o m p l i ­

ca ted  indeed .

Allocation o f risk. A m o n g  th e  r is k s  a s s o c i­

ated  w ith  a n y  m a jo r  e n e rg y  p ro je c t , tw o  

are c ru c ia l:  (1 ) the r is k  th a t  th e  p ro je c t 

w i l l  c o s t s u b s ta n t ia l ly  m o re  to  b u i ld  th an  

assum ed In fe a s ib i l i t y  s tu d ie s ;  and  (2) th a  

r isk  th a t the p r ic e  o f  c o m p e t in g  en e rg y  

sou rces w i l l  n o t  p e r fo rm  as e x p e c te d  ( i.e., 

w i l l  fa il to  in c rea se , o r  n o t in c re a se  as r a p ­

id ly  as th o u g h t ) . ' E ith e r  e v e n tu a lity  w i l l  

leave the p ro je c t  an  o v e rp r ic e d  p ro d u c e r  

In th e  m a rke t, at le a s t In th e  near te rm . 

S o m e h o w , th e n , these r is k s  m u t t  be 

b o rn e  b y  the d e v e lo p e r  o f  an en e rg y  p r o j ­

e c t o r  the  p u rch ase rs  o f  th e  p o w e r , o r  a l ­

lo c a te d  be tw een  th em .

In the cam o f  S u s itn a , c o n t ra c t  n e g o t ia ­

t io n s  be tw een  th e  A P A  an d  R a i lb e lt  u t i l i ­

t ie s ne ve r p rog ressed  to  the issue o f  th e  

a llo c a t io n  o f  th ese  r is k s . N eve rth e le ss , th e  

a p p ro a ch  to  p ro je c t  f in a n c in g  a d o p te d  b y

th e  A P A  a fte r  1 9 8 5  — I.e., s u b s id y  to  be 

useo  e x c lu s iv e ly  fo r  ra te  s t a b l l l z a t io n - s o  

a c ce n tu a te d  the r is k  o f  fa ll in g  a lte rn a t iv e  

e n e rg y  p r ic e s  th a t n e ith e r  th e  u t i l i t ie s  n o r  

th e  sta te  w o u ld  have been w il l in g  to  as­

su m e  It.

T h e  r is k  o f  c o s t o ve rru n s  o n  a n y  m a jo r  

e n g in e e r in g  p ro je c t is a lw a ys  p resen t, an d  

has m a n y  p o te n t ia l sou rces. In th e  case o f  

S u s itn a , th e  p r o b a b i l it y  o f  s ig n if ic a n t  c o s t  

o v e r ru n s  was n o t  e sp e c ia lly  h ig h  w h e n  

c o m p a re d  to  m a jo r p ro je c ts  us ing  new  

a n d  c o m p le x  te c h n o lo g y  and  su b je c t to  

s t r ic t  g o ve rn m e n ta l re g u la t io n  (as in  th e  

case o f  n u c le a r  p o w e r  p lan ts , fo r  e x a m p le ) . 

N o n e th e le s s , i t  is u n l ik e ly  th a t th e  u t i l i t ie s  

w o u ld  have  a cce p ted  an y  o f  th is  r is k  in  

p o w e r  sa les ag reem ents w ith  th e  A P A .

A  r is k  th a t w as m o re  d i f f ic u lt  to  a n a ­

ly z e  an d  to  dea l w ith  in  th e  S u s itn a  case 

su rro u n d s  the  b e h a v io r  o f  a lte rn a t iv e  e n ­

e rg y  p r ic e s . H e re  is w h e re  th e  r is k - re la te d  

p ro b le m s  in h e re n t in  ra te  s ta b il iz a t io n  

f in a n c in g  becam e appa ren t. A  ra te  s ta b il i ­

z a t io n  fu n d  o f  a f ix e d  a m o u n t fo r  S u s itn a  

w o u ld  g ua ran tee  a f lo o r  o n  w h o le sa le  e le c ­

t r ic i t y  p r ic e s , based on  a p ro je c t io n  o f  

p r ic e s  f r o m  th e  th e rm a l a lte rn a t iv e . If a l ­

te rn a t iv e  energy  p rice s  w e re  to  fa ll b e ­

lo w  th is  p ro je c te d  f lo o r ,  access to  th em  

w o u ld  be b lo c k e d  b y  a S u s itn a  p o w e r  

sa les ag reem en t. T hu s , a d e f in ite  r is k  

e x is te d  th a t the R a ilb e lt  u t i l i t ie s  m ig h t  

h a ve  to  p a y  a su b s ta n tia l p re m iu m  fo r  

S u s itn a  p o w e r. F u r th e r , the p o te n t ia l 

m a g n itu d e  o f  th is  p re m iu m  w as ve ry  

g rea t, as revea led  in  an an a ly s is  p rep a red  

b y  th e  A P A  in  O c to b e r  1985 .

T h e  A P A 's  1985  r isk  a n a ly s is  lo r  S u s it ­

na  in ve s t ig a te d  th e  s e n s it iv it y  o f  tha r e ­

q u ire m e n t  fo r  rate s ta b il iz a t io n  to  c e r ta in  

fo s s il fu e l p r ic e  a s s u m p t io n s ."  It sh ew e d , 

in  p a r t ic u la r ,  th a t th e  p re sen t v a lu e  o f  th e  

c o s t  o f  a ra te  s ta b il iz a t io n  fu n d  w as o n ly  

S 2 5 3  m i l l io n  us ing  a "b a se  c a se " set o f  a s­

su m p t io n s  a b o u t (a) lo n g -te rm  c ru d e  o il  

p r ic e  tre n d s , (b) the fu tu re  a v a ila b il ity  o f  

C o o k  In le t  n a tu ra l gas fo r  e le c tr ic a l g e n e r­

a t io n , and  ( c l the  m e th o d  b y  w h ic h  C o o k  

In le t  gat p r ice s  w o u ld  be set in  the fu tu re . 

W h e n  th o se  "base  c a se "  a s su m p tio n s  w e re  

re la x e d , how eve r, the p re sen t va lue  o f  the 

c o s t  o f  rhe  ra te  s ta b il iz a t io n  fu n d  soared . 

U n d e r  co n se rv a t iv e  b u t v e ry  rea son ab le  

a s su m p tio n s , lo r  e x am p le , the an a ly s is  

sh o w e d  th a t a fu n d  o f  be tw een  S I  b i l l io n  

an d  12  b i l l io n  in  1985  d o lla r s  w o u ld  be 

n e ce ssa ry  to  s ta b il iz e  S u s itn a ’s rates a t 

th e  leve l o f  the th e rm a l a lte rn a t iv e  (n a t­

u ra l gas). The d if fe re n c e  be tw een  th e  

"b a s e  c a se "  e it im a te  o f  S 2 5 3  m il l io n  and  

th is  e s t im a te , c o n s e q u e n t ly , rep resen ted
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Figur* 4. Ririt of coot 

ovorrun ki tha u r n  undar 

•ithar form of arbeidy. 

but tha ride of foaail fual 

pricaa balng l a w *  than 

u p acte d b  iaai with 

•qurty than with rata 

itabilliition. Figure 5.

RISKS OF EQUITY FINANCING

the m a g n itu d e  o f  the  to ta l ra te  p re m iu m  

th a t  S u s itn a  cu s to m e rs  m ig h t  h ave  to  pay  

i f  th o se  c o n se rv a t iv e  b u t  re a so n a b le  as­

s u m p t io n s  p ro v e d  tru e .

E x p o s u re  to  th e  r is k  o f  d e c l in in g  a l ­

te rn a t iv e  ( fo s s il)  fu e l p r ic e s  is s ig n if ic a n t ly  

less u n d e r  th e  e q u it y  f in a n c in g  a p p ro a ch  

th an  th e  ra te  s ta b il iz a t io n  a p p ro a c h . T h is  

is b ecause  th e  gap b e tw e e n  th e  c o s t  o f  

p o w e r  f r o m  th e  h y d ro  p ro je c t  a n d  the co s t 

o f  p o w e r  f r o m  the  th e rm a l a lte rn a t iv e  w i l l  

c lo se  s o o n e r  u n d e r e q u it y  f in a n c in g . T h e  

d if fe re n c e s  b e tw e en  ra te  s ta b il iz a t io n  and  

e q u it y  in  th is  re sp e c t are b e s t e x p la in e d  

g ra p h ic a lly .  F ig u re s  4  and  5 i l lu s t r a te  th a t 

th e  r is k  o f  c o s t  o v e rru n s  are id e n t ic a l u n ­

d e r b o th  f in a n c in g  a p p ro a ch e s , b u t  th a t 

th e  r is k  o f  d e c lin in g  fo s s il fu e l p r ic e s  is 

g rea te r u n d e r  ra te  s ta b il iz a t io n ,  T h e  c ro s s ­

o ve r p o in t  C  In F ig u re  4  o c c u rs  m u ch  

so on e r th a n  th e  c ro sso ve r p o in t  C  in  F ig ­

u re  5, th e re b y  re d u c in g  th e  le n g th  o f  t im e  

co n su m e rs  w o u ld  have  to  p a y  a p re m iu m  

fo r  h y d r o p o w e r  in  th e  e a r ly  y e a rs , i f  an 

u n e x p e c te d  d e c lin e  in  fo s s il fu e ls  s h o u ld  

o c cu r.

from  th e  c o n su m e rs ' p e rsp e c t iv e , a 

s ize a b le  e q u it y  c o n t r ib u t io n  is the p re ­

fe r re d  m e th o d  o f  p ro v id in g  s ta te  s u b s id y  

to  an e n e rg y  p ro je c t su ch  as S u s itn a , b e ­

cause i t  m in im iz e s  r is k  en d  o f fe r s  th e  p ro s ­

p e c t o f  ra tes  lo w e r  th an  th o se  th a t  w o u ld  

o th e rw is e  p re v a il.  F r o m  the  s ta te 's  p e r ­

sp e c t iv e , o n  th e  o th e r  h a n d , ra te  s t a b i l iz a ­

t io n  is th e  p re fe r re d  a p p ro a ch  b ecause  it  

m in im iz e s  th e  s ta te  su b s id y . T h e  e x p s r i-  

en ce  o f  th e  A P A  w it h  th e  S u s itn a  p ro je c t  

suggests th a t  to  th e  e x te n t  it  is rel<ed 

u p o n  e x c lu s iv e ly ,  ra te  s ta b il iz a t io n  m a y  

s im p ly  n o t  be v ia b le , p a r t ic u la r ly  w h e n  

used  fo r  a s ize ab le  p ro je c t  and  p a r t ic u la r ly  

in  a p e r io d  o f  u n s ta b le  fo s s il fu e l p r ic e s . 

W h en  sta te  s u b s id y  in  th e  fo rm  o f  cash  

g ran ts  is m ade to  a p ro je c t , th e  m o n e y  

s h o u ld  be used  to  red u ce  the  o v e ra ll le v e l 

o f  d e b t  fo r  th e  p ro je c t , ru th e r th a n  red u ce  

th e  d e b t se rv ice  b u rd e n  in  th e  e a r ly  y e a rs  

o f  o p e ra t io n  w it h  the a im  o f  k e e p in g  

w h o le s a le  e le c t r ic it y  co s ts  c o m p a ra b le  to  

a lo n g -te rm  p r o je c t lo n o f  th e  a vo id e d  co s ts  

f r o m  a lte rn a t iv e  g e n e ra t io n  sou rces.

S U M M A R Y

In th e  c o u rse  o f  p la n n in g  fo r  th e  S u s it ­

na p ro ja c t ,  th ree sou rces  o f  f in a n c in g  w e re  

p ro p o se d :  (1) s ta te  a p p ro p r ia t io n s  to  

c o v e r  so m e  p o r t io n  o f  c o n s t ru c t io n  co s ts  

(e q u ity ) ;  (2) sta te  a p p ro p r ia t io n s  to  co ve r  

som e p o r t io n  o f  th e  d e b t se rv ice  o n  re v e ­

nu e  b on d s  d u r in g  th e  e a r ly  yea rs  o f  p r o j ­

e c t o p e ra t io n  (ra te  s ta b il iz a t io n ) ;  and  (3) 

re ven u e  b o n d s .

P la n n in g  f o r  th e  S u s itn a  p ro je c t began 

w it h  th e  a s su m p tio n  th a t cash  a p p ro p r ia ­

t io n s  f r o m  the  s ta te 's  g en e ra l fu n d  w o u ld  

c o v e r  a l l p ro je c t  c o s t s - l . e . ,  a 100  p e rce n t

e q u it y  a p p ro a ch . L a te r , i t  w as p ro p o se d  

th a t  a m ix  o f  sta te  e q u ity  a n d  revenue 

b on d s  be used  to  f in a n ce  th e  p ro je c t .  F o l ­

lo w in g  th a t ,  the  c o n c e p t  o f  a ra te  s ta b il i ­

z a t io n  fu n d  w as added  to  th e  c o m b in a t io n  

o f  e q u ity  an d  reven ue  b on d s  (becau se  ra te  

s ta b il iz a t io n  te n d e d  to  re d u ce  th e  e m o u n t 

o f  r e q u ire d  sta te e q u ity ) .  F in a l ly ,  the  

e q u it y  c o m p o n e n t w as e l im in a te d  a lt o ­

ge the r, a n d  i t  w as d e c id e d  th a t  f in a n c in g  

fo r  the S u s itn a  p ro je c t  w o u ld  be a c c o m p ­

lis h e d  e n t ir e ly  b y  re ven ue  b o n d s  a n d  a rare 

s ta b il iz a t io n  fu n d .

T h is  e v o lu t io n  o f  Sus rrsa’ s f in a n c ia l 

p la n n in g  w e t d r iv e n  b y  m e  e ro d in g  o u t ­

lo o k  fc *  s ta te  revenues a n d  b y  u n ce r ta in  

e v id en ce  o f  le g is la t iv e  re so lve  reg a rd ing  

f in a n c ia l c o m m itm e n t  to  the p ro je c t . 

F r o m  th e  b e g in n in g , i t  w as re c o g n iz e d  th a t 

S u s itn a  w o u ld  re q u ire  a s u b s ta n t ia l s u b i id y  

f r o m  th e  sta te . U l t lm a t t ly .  an  a c ce p ta b le  

p la n  o f  f in a n c e  fo r  th e  p ro je c t  e lu d e d  the  

A P A  because  th e  r ta le  d id  n o t  have  en ough  

m o n e y  to  p ro v id e  th e  s u b s id y  th e  p ro je c t 

n e ede d . T h e  end  cam e because  o f  th e  p r o b ­

lem  o f  o ro v ld in g  a d e qu e te  s e c u r it y  fo r  

th e  large v o lu m e  o f  re ven ue  b o n d s  ca lle d  

fo r b y  th e  f in a n ce  p la n , a n d  th is  p ro b le m  

s la m m e d  f r o m  th e  s ta te 's  in a b i l i t y  t o  p r o ­

v id e  e q u it y  in v e s tm e n t In the  p ro je c t 

s u f f ic ie n t  to  redu ce  b o r ro w in g  re q u ire ­

m en ts  to  leve ls  th a t c o u ld  be se cu re d  b y  

th e  u t i l i t ie s  th ro u g h  c o n v e n t io n a l p ow e r 

s ite s  c o n t ra c ts .
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Flyura 5. Ridi of fosell 
fuel price* balny lower 
than expected ii greater 

under tha rat* 
rtablliaatlon aubaidy 
approach bacauaa 

it taka* longer to reach 
tha rma a i n r point 
than ertth tha aqulty 
approach. Flyura 4.

E v e n  i f  a p o l i t ic a l ly  a c ce p ta b le  m eans 

ha d  been  dev ised  to  secu re  th e  S u s itn a  

p ro je c t  revenue  b o n d s , it  is  u n l ik e ly  th a t 

a w o rk a b le  c o n t ra c t  c o u ld  have been s u c ­

c e s s fu l ly  ne90t ia te d  b e tw e e n  th e  R a i lb e lt  

u t i l i t ie s  an d  the A P A  th a t  re lie d  h e a v ily  

on  a ra te  s ta b il iz a t io n  fu n d  o f  a f ix e d  

a m o u n t. T h e re  are tw o  rea son s  fo r  th is  

e v a lu a t io n  o f the s itu a t io n :  (1) u t i l i t y  

c u s to m e rs  in  th e  R a i lb e lt  e x p e c te d  th e  

S u s itn a  p ro je c t  to  p ro te c t  th e m  fro m  re ­

ta il e le c t r ic it y  ra ta  h ik e s , w h e n  in  fa c t  th e  

ra te  s ta b il iz a t io n  a p p ro a ch  a ssu red  th em  

o f  ra te  h ik e s  and  w o u ld  n o t  r e s u lt  in  sav­

ings to  c u s to m e rs  fo r  m a n y  y e a rs , and  (2) 

the  c o n c e p t  o f  ra te  s t a b il iz a t io n  e n ta ile d  

r is k s  th a t n e ith e r  the  sta te  n o r  the  u t i l i t ie s  

w o u ld  be w i l l in g  to  a ssu m e . F ro m  the 

p o in t  o f  v ie w  o f  p u b l ic  p o l ic y  c o n s id e ra ­

tio n s , ra te  s ta b il iz a t io n  m ig h t  be the  pre  

fe rre d  a p p ro a c h  to  p ro v id in g  s ta te  su b s id y  

to  la rge  en e rg y  p ro je c ts  b ecause  i t  m in i ­

m ize s  s ta te  c o n t r ib u t io n .  H o w e v e r , the 

e x p e r ie n c e  o f  the  S u s itn a  p ro je c t  suggests 

th a t it  is n o t  p ra c t ic a l.  S ta te  su b s id y  fo r  

fu tu re  h y d r o e le c t r ic  p ro je c ts  ( to  the  e x ­

te n t  H  is ne ce ssa ry  and  a v a ila b le )  s h o u ld  

ta k e  th e  fo rm  o f  e q u it y ,  i.e ., It s h o u ld  re ­

duce  th e  need  fo r  b o r ro w in g .

N O TES
'State subsidy war regarded by many people at 
desirable Irom a public policy perspective, 
bacauaa It provides a meena ol distributing

tha itm'i oil wealth to citizens. Othar aa- 
pecsa ol the l«u* ol subsidy lor the project 
are discussed In Gordon S. H*rriion,"Sci*nea, 
Susitna and political decision making." 77ie 
Nortt>mn Enfintr, 1984, Vol. 16, No. 3.

1 In tho real world, a project would never b* 
without debt, because major renewals and 
replacements ol the turbine, generator, and 
switchyard equipment would have to be fi­
nanced through the luu#(ol new debt.

5Arlon ft. fusing and Gragg K. Erickson, 
"Alaska Energy Planning Studies," Policy 
Analysis Passer No. 82-13, a review ol three 
consultant studies submitted to Alaska state 
agencies In fiacai year 1982. November 18, 
1982. Sea alto, Richard Emarman, "The 
Probebi* Effect of Lower State Revenue 
Forecasts on the Projection of Electricity 
Demand In the Railbelt," policy and analy­
sis papar 82-10, Division of Policy and 
Development and Planning, Oflic* of the 
Governor, September 31, 1982. See test], 
mooy of Gregg Erickson on SB 25. SB 26. 
and SB 244 bafor* Houa* Flnanea Commit­
tee on May 18, 1981 (minutes, p. 13251.

* Tha Kentco plan of financa we* not realistic,
however, because of cutbacks in federal 
funds for REA, In any case, tha Susitna 
project would not have received favorable 
conaiderwtlon by that agency becaua* moat 
ol tha power horn the project would be sold 
to "urben cooperative*," which art accorded 
a low priority in tha diatrlbutlon of REA 
fund*. Sea "Trenacrlpt o( Questions and An­
swer Saaiton" following addraa* by U.S. 
Senator Ted Steven* to the Thirteenth Alaaka 
Strt* Lagialatur*, February 1984.

* Tha continuing appropriation war declared
unconstitutional on August 30. 1986, by 
the Alaaka Softener Court.

' Sea minutes ol APA board meeting of Novem­
ber 9. 1984.

7It should b* noted that the 30th percentile, 
risk-adjusted forecasts developed by the Da- 
partmant of Revenue were even lower, sig­
nificantly, than the ntaan probability fora- 
caat ah own in Table 2. Tha 30th percantll* 
forecast reflects a 70 percent probability 
that the estimate will be exceeded, and it 
uaed by the executive and legislative bran­
ches for budgeting purposes.

'in the caar of tha four dam pool, tha debt 
component Is a state-funded long-term sub­
sidised loan. In tha caa* of Bradley Lake, 
whkh hat |utt begun construction, tha debt 
component will b* project revenue bonds is­
sued by tha APA and secured by contracts 
with the utilities purchaaing power from the 
projact.

*A third major risk is that tha forecast demand 
for the output of the project will not mate­
rialise. This wes a major risk of tha Susitna 
projact, but on* that waa not taken seriously 
by Rallbalt utility managers, who constantly 
chided the APA for Its conaervetlve estimates 
of load growth. Thus, It seems unlikely that 
allocation of this risk would have Impeded 
contract negotiations with APA.

10 Tha results ol 'ha analysts, in tabl* format, 
were Included In a package of material pre­
pared by APA staff and conaultanti and dis­
tributed to the Board of Directors at tha 
meeting of October 2, 1935. The tabl* Is ti­
tled "Sar-thlvlry Analysla," but ha* n e i t h e r  

tabl* number nor page number. Further, tha 
table Is not reproduced In tha APA's draft 
FERC Ikenaa amendment, although The gen­
eral outcome of tha aanaltlviry analysis Is al­
luded lo In Exhibit 0, p. 0-4-6, ol the drift 
amendment. ♦
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oS iz ing is critical fo r a hydroelectric project. Not only for the megawatt capacity but 
also identifying the available water resources to ensure a year around power source.

oThc Hydroelectric workgroup looked at the Susitna at a very high level, using what 
were believed to be realistic estimates fo r capital costs and operating costs.

o S B"#5W16 would take the next step to determine the proper size fo r tiie Railbelt energy 
system, both now and in the future.

oThe workgroup initially sized Susitna at 600  megawatts to serve the entire Railbelt
from Fairbanks to Homer. Using this capacity, 1 did a cost comparison o f  a 600 MW  
Susitna project to 600 M W ’ s o f  new high-efficiency combustion turbines.

oThis back o f  the napkin analysis shows the yearly costs o f  debt service, O&M and fuel 
for Susitna to be $259 m illion o r about 5cent/kWh, and the equivalent cost o f  the 
Combustion Turbines at $501 million. This is a savings o f  about $250 million per 
year, that we should seriously look at.

oSusilna will emit no CO 2, where the turbines will emit 2.5 million tons o f  CCtyyr. 
Susitna will also reduce Anchorage gas consumption by 25 billion cubic feet o f  gas 
per year.

oThe assumptions used were realistic and reasonable, but need to be projected into the 
future and verified, so that a decision about Susitna can be made on an informed 
basis.

.(r provides that detailed analysis o f  the Susitna I lydroelectric Project. I urge 
your support o f  this bill.

o l f  Susitna is constructed as a result o f  this bill, it will benefit the economy and the 
people o f  the State o f  Alaska for generations to come.

o Thank you again for this opportunity to testif\,u*#SU*§^0. 
I would be happy to answer any questions.
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Energy Research at the University of Alaska 
Contact: Gwen Holdmann, Organizational Director, Alaska Center for Energy & Power 

gwen.holdmann@uof.edu, 907-474-5402 (O), 907-590-4577 (cell)
The Alaska Center for Energy anil Power (ACEP) seeks >o meet stale, industry, and federal demand for applied 
energy research. New energy research and testing is needed for the short and long term to lower the cost of 
energy in rural Alaska and develop economic opportunities for the Slate, its residents, and its industries. The 
three legs of ACEP include:
• Rural Energy Solutions: Provide applied research and testing that will lead to lower power cost in rural 

Alaska. ACEP will be where the rubber meets the road for rural energy technologies. We seek to be a 
proving ground so that efficient and effective technologies are implemented in rural Alaska where diesel 
fuel and power failure come at a high cost.

• Big Power. We will provide the research needed to develop big power in Alaska to service resource 
development needs in both the state and the Arctic. A gold rush has begun for resources in a new Arctic that 
has diminished sea ice. Growth in Alaska and the Arctic will require power and the state should position 
itself to be the new power broker. Iceland, which currently can sell green power at S0.02/kWh is attracting 
today’s industry. With research, initiative, and implementation, Alaska can harvest the benefits of the 
untapped resources in this new Arctic.

• I he Oilfield of the Future: ACEP will provide the research needed to develop the “Oilfield of the Future". 
We will extend our ongoing research in gas hydrates, heavy oil, carbon sequestration and renewables so that 
the oil industry and the state are prepared for the future.

Alaska’s world class energy resources, including oil, gas, and coal are the source o f much of the state’s wealth. 
In Alaska, we have unique challenges and opportunities associated with large undeveloped areas, particularly 
related to economically competitive power for rum! villages and remote industrial sites. At the same time that 
we are meeting energy needs o f Alaska's citizens and businesses, Alaska has major emerging opportunities, 
such as geothermal development in the Aleutian Islands. Alaska has resources, the potential for cheap power, 
md resides at a global crossroads. A large power plant in the Aleutians does not need to be connected to a grid 
I  he Aleutians could serve as a power center for a new generation of power-placed industry in Alaska, just as 
has been experienced in Iceland.
ACEP will be interdisciplinary, needs driven, and agile. We are developing a wide range o f partnerships. For 
example, we have local partnerships built around sustainability that include the Fairbanks Economic 
Development Corporation, the Cold Climate Housing Research Center, the Fairbanks North Star Borough, and 
Chcna Hot Springs Resort. We are also building partnerships statewide (e.g., Alaska Energy Authority) and 
nationwide (e.g., DOE National Laboratories). ACEP will include all three MAUs of the University, taking 
advantage of existing strengths at UAS, UAA (e.g., the Institute for Social and Economic Research etc.), and 
UAF (e.g., the Geophysical Institute, International Arctic Research Center, Agriculture and Forestry Experiment 
Station etc.).
ACEP will also seek to increase educational opportut ities in energy for Cudents throughout Alaska by offering 
seminars and courses on a range o f energy related topics, facilitating rural training opportunities, and offering 
graduate and undergraduate research fellowships.
We seek programmatic funding that will be directed to research and testing by an industry and agency panel At 
present, we ate seeking investment from stale, federal, and industry sources. We believe that this investment 
will give our rural communities access to less expensive power and more thoroughly tested technologies, our 
industry act.es to research on future development opportunities, such as methane hydrates, and the state the 
opportunity to di 'crsily through development of power as a resource, drawing industry to Alaska.

T h e  A la s k a  C e n te r  f o r  E n e r g y  a n d  P o w e r

u*«r»(liitr c*
F A I R B A N K S

mailto:gwen.holdmann@uof.edu
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301 Cushman St., Suite 301, Fairbanks, AK 99701

February 11, 2008

Representative Craig Johnson 
Alaska State Legislature 
State Capitol 
Juneau, Alaska 99801

Attn: Jeanne Ostnes

Subject: Susitna Dam

Alaska is facing a growing and unanswered energy crisis. Within the next 10 years 
Alaska's Railbelt communities well need to replace 100% of their current power 
generation. In Rural Alaska the energy crisis is threatening to close communities that 
have existed hundreds of years.

Finding affordable, sustainable and environmentally friendly energy solutions for 
Alaska is the right investment in Alaska's future. Moving beyond 3n economy 
dependent on Federal spending and the price of oil will require leadership from both 
the State of Alaska Legislature and our Governor. We must make investments in 
Alaska that will contribute to our more self -dependent economic future.

We urge the Alaska State Legislature and the Governor of the State of Alaska to 
support legislation that would lead to the analysis and hopefully the development of 
the Su 'itna Dam Project.

Sincerely.

Jim Dodson 
President & CEO
Faiibanks Economic Development Corporation

P h o n n :  (90/)  4 62  21136 
I r t B 0 - 47 6- F ED C

lux (90/) 451-9534
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RESOLUTION NO. 102-08

A RESOLUTION OF THE BOARD OF D IRECTORS TO 
SU PPO RT  THE STUDY OF A SUSITNA HYDRO ELECTRIC PROJECT

W HEREAS, the Golden Valley Electric Association, Inc. ("Golden Va lley1) Board 
recognizes that renewable energy plays an important role in Alaska's energy supply; 
and

WHEREAS, the Railbelt relies heavily on fossil fuel, which is subject to high and 
volatile pricing; and

W HEREAS, tha electric production from hydro electric projects emit no C 0 2 ;  and

WHEREAS, the Susitna Hydro Electric Project was studied extensively in the 
t970s  and substantial progress was made on the project; and

WHEREAS, the size and financing of the project need to be determined;

BE  IT RESOLVED  that the Board of Directors of Golden Valley hereby supports 
efforts to further advance the Susitna Hydro Electric Project.

I, W i l l i a m  D .  D l g o n ,  d o  h e r e b y  c e r t i f y  t h a t  I a m  t h o  S e c r e t a r y  o f  G o l d e n  V a l l e y  E l e c t r i c  A s s o c i a t i o n ,  
I n c . ,  a n  e l e c t r i c  n o n - p r o f i t  c o o p e r a t i v e  m e m b e r s h i p  c o r p o r a t i o n  o r g a n i z e d  a n d  e x i s t i n g  u n d e r  t h o  
l a w s  or  t h e  S t a t o  o f  A l a s k a ;  t h o t  t h e  f o r e g o i n g  Is a c o m p l o t o  a n d  c o r r e c t  c o p y  o f  a  r e s o l u t i o n  
a d o p t e d  at a  r e g u l a r  m e e t i n g  o f  t h e  B o a r d  o f  D i r e c t o r s  o f  t h i s  c o r p o r a t i o n ,  d u l y  a n d  p r o p e r l y  
c a l l e d  a n d  h e l d  o n  t h e  28'*' d a y  o f  J a n u a r y ,  2 0 0 8 ;  t h a t  a  q u o r u m  w a s  p r o s e n t  o t  t h o  m c o t l n g ;  thot  
t h o  r e s o l u t i o n  I s  s o t  f o rt h  I n  t h o  m l n u t o s  o f  t h a  m o o t i n g  a n d  h a s  n o t  b e e n  r e s c i n d e d  o r  m o d i f i e d .

I N  W I T N E S S  W H E R E O F .  I h a v e  h e r e u n t o  s u b s c r i b e d  m y  n a m o  a n d  a f f i x e d  t h o  s e a l  o f  t h e  
c o r p o r a t i o n  t h i s  2 8 m d a y  o f  J a n u a r y ,  2 0 0 8 .

CERTIFICATION

( S E A L )
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Side-by-Side Comparison 
Susitna and Chakachamna Hydropower Projects

Su s itn a

$159 million spent on investigations over 
10 year period -  1975 thru 1985

6.5 billion KWH energy output from two 
world class dams

S5.4 billion construch'on cost (1985$) 
Source: Susitna FERC License

Precise cost estimate

880 foot dam at Watana (62 million cu yd 
earth dam) and 664 foot dam at Devil 
Canyon (1 million cu yd concrete arch 
dam)

$1.0 billion needed for new transmission 
lines to bring power to load centers

Reservoirs inundates 45,500 acres of land 
and 90 miles of existing stream channel

Significant native land directly impacted by 
Droject footprint

Project built on main stem of a major river 
hat flows into Cook Inlet

Project built on river system that is major 
contributor to five species of Cook Inlet 
salmon runs

No existing roads to the project sites

Project killed by governor in 1985 when 
price of oil fell to $10/barrel

Would require major state investment and 
agency to develop the project -  dormant

C h a k a c h am n a

$300 Thousand spent over 3 year period -  
1980 thru 1983

1.6 billion KWH energy from one small 
diversion dam

$0.9 billion construction cost (1985$) 
Source: Susitna FERC License

Conservative cost estimate

49 foot high rock fill dam at lake outlet and 
10 mile power tunnel to underground 
powerhouse on McArthur river

Only 42 miles of new transmission lines 
required to bring power to load centers

Existing lake -  no additional land 
inundated

No native land directly impacted by project 
footprint

Project diverts water from existing lake that 
flows into Cook Inlet

Project built on much smaller river system 
that is contributor to five species of Cook 
Inlet salmon runs

No existing roads *o the project sites

Project shelved by Ak Power Authority in 
1983 because it competed for Susitna 
market

Within the capability of private sector to 
develop -  under active investigation by 
TDX Power

Sourcu: Proliminary Into train cuironl TDX Chakachamna studios
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Matanuska Electric ^

P.O. B ox 2929 
P a lm e r, A la s k a  99645-2929 
T e le p h o n e : (907) 745-3231 
Pax: (907) 761-9368

February 13, 2008

Representative Craig Johnson 
State Capitol 
Juneau, AK 99801

Dear Representative Johnson:

Thank you for the opportunity to provide comments in support of H B  3 3 6 ,  
S u s i t n a  H y d r o e l e c t r i c  P r o j e c t .

Matanuska Electric Association (MEA) is the oldest and second largest electric 
utility cooperative in the state. MEA serves more than 53,000 customers in the 
Matanuska-Susitna Valley and Chugiak-Eagle River areas of Alaska.

On February 11, MEA's Board of Directors unanimously passed a resolution 
supporting this legislation. As soon as a formal, signed copy is available, I will 
forward it to you

MEA supports HB 336 and your efforts to encouiage the development of 
renewable energy projects in our service territory that would benefit the entire 
Railbelt. Last year, MEA expressed its desire to see the remaining balance of 
the Railbelt Energy Fund be dedicated to Southcentral Railbelt renewable 
energy projects.

Reviewing existing studies on Ihe Susitna Hydro Project will spark important 
conversations about long-term energy policy for Alaska While the actual 
development of a Susitna hydro project may take decades to complete, MEA is 
encouraged by the forward thinking laid out in HB 336.

Sincerely,

Lorali M. Carter
Manager of Government & Corporate Communications

cc: Representative Kevin Meyer, Co-Chairman, House Finance Committee

Enc lo su re :  M EA P r e s s  R e le a s e  on Railbelt E ne rgy  Fund  Dedica tion



FINAL RELEASE_______________________________________________
News for Immediate Release @  Friday, June 29, 2007_______________________
from Matanuska Electric Association with offices in Palmer, Wasilla and Eagle River, Alaska 
For Further Information, Contact: Lorali Carter 761-9266, Manager of Government and Corporate 
Communications Web site: www.mea.coop______________________________________

PAL I N  V E T O S  R A I L B E L T  E N E R G Y  F U N D :  M E A ’S  R E S P O N S E -  

“Put it all toward renewable energy projects. ”
PALMER - "While MEA is disappointed the Governor has rejected the recommendations of the 
Legislature, MEA respects die fact that the Governor may have a different policy agenda and understands 
that she has every right to veto the appropriations,” said MEA General Manager Wayne Carmony.
“ Despite several meetings with the administration, the governor’s representatives didn’t really know what 
her views were on the Railbelt Energy Fund. It would have been helpful if the administration’s position 
had been known. If the Governor had shared her policy views earlier, MEA would have been happy to 
work with her,” explained Tuckerman Babcock, Assistant General Manager.
MEA General Manager Wayne Carmony announced he will be recommending that the stale should 
dedicate the Railbelt Energy Fund - approximately 575 million - to Southcentral Railbelt renewable 
energy projects. An ideal vehicle for the appropriation is the Renewable Energy Fund legislation pending 
before the Legislature.
As for the proposed transmission lines vetoed by Governor Pal in, MEA members will simply have to step 
up and pay the extra $26.5 million. Carmony observed, “MEA has always been willing to pay our own 
way, however with the state handing out subsidies to Southeast, Rural, and Fairbanks ratepayers, MEA 
believed Mat-Su and Eagle River ratepayers deserved a fair share of state support.”
“MEA hopes she will decide to support dedicating the Railbelt Energy Fund for small to medium 
renewable energy projects which are otherwise so difficult for utilities to sponsor and subsidize.”
Governor I’alin vetoed $20 million for transmission lo Fite Islan I for a wind farm, $12.? million lor 
transmission in the core area o f the Mat-Su, 12.5 million for transmission on the Kcnai Peninsula, SLI 
million for transmission in the Susitna Valley to protect MEA members Irom the effects of changes to the 
Alaska Intertie and $12.5 million to get the state-owned Mealy Clean Coal project running.
I lie Railbelt Energy Fund has historically been the source of windfall appropriations for the customers of 
Golden Valley Electric in Fairbanks ($80 million in state subsidies). No other Railbelt utility has 
received a fair share, and only $75 million remains in the fund.
Moth the 2006 and the 2007 legislatures have now tried unsuccessfully to rebalance the benefits of the 
fund to allow the other Railbelt utility customers to receive a fair share. I lie Administration took no 
position on the appropriations during the legislative session and made no recommendations as to how the 
fund should be appropriated.

ihiii

http://www.mea.coop


Susitna Hydropower D R A F T

S u s i t n a  H y d r o p o w e r

Introduction

Chugach management has requested a review of the Susitna hydropower project with 

particular emphasis on ways that the project could be scaled down to better meet the 

financial capabilities and operational characteristics of Chugach and the rest of the 

Railbelt utilities. The following text is based on available public archives, and no attempt 

has been made to update that information for comparative analysis with today's energy 

options.

Synopsis

Susitna was evaluated in depth by the State of Alaska in the early 1980s, and the State 

subsequently submitted an application to the Federal Energy Regulatory Commission 

(FERC) for a license to construct the project. The license application was withdrawn in 

1985 when the price of oil dropped, thus impacting the economics of the project and the 

ability of the State to provide a significant portion of the project’s construction funding.

If developed, the Susitna hydropower project would be centrally located between 

Anchorage and Fairbanks (Figure 1) and would be capable of providing 1,620 M W  of 

power and 6,800 GWH of electricity to the Railbelt region by way of two high head dams 

and power plants on the Susitna River. The original concept for development of 

Susitna's hydropower potential was conceived by the Bureau of Reclamation in the mid 

1900s The Bureau scheme wou.d entail four large dams to be constructed on the main 

stem of the upper Susitna River, upstream from tho Gold Creek railroad bridge. The 

concept was later optimized to its present two-dam scheme as a result of detailed 

investigations by the U.S. Army Corps of Engineers in the mid 1970s and later the State 

of Alaska in the early 1930s at a c st of S134 million

Rage t
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S u s itn a  H yd ro p o w er
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S u s itn a  H yd ro p o w er D R A F T

Because it was recognized that the first block of power from the project would be very 

expensive if totally debt financed, the State made a commitment to an equity contribution 

that was sized to offset tnis huge up front cost. This State contribution formed the heart 

of what was leaned in Alaska Statute at the time as 'The Energy Program for Alaska." 

Other elements of this program included all other projects developed by the Power 

Authority rolled into a single mechanism that would result in a "postage stamp” electric 

rate benefiting all utility customers of the state.

Although not developed, the Susitna project spawned the Anchorage-Fairbanks 

transmission intertie, the Bradley Lake hydropower project, and the Railbelt Energy Fund. 

The project remains technically viable and could realistically provide its full block of power 

for the next 200 years and probably much longer.

The Evolution of the Susitna Project

Th,. energy potential of the Upper Susitna was first reported by the Bureau of 

Reclamation in a 1948 reconnaissance report. Then in 1950, the U. S. Department of 

the Interior provided funding to the Bureau of Reclamation to conduct studies that served 

as the basis for legislation to develop select water resources of the territory of Alaska 

The Bureau's report identified numerous hydropower projects throughout Alaska but 

focused on Susitna because of its key location in the populated southcentral part of the 

state. The Bureau became enamored with dam sites in the precipitous terrain of upper 

Susitna river basin, starting some 45 miles upstream of Talkeetna.

The Bureau Four-Dam Scheme -  In 19G1 the Bureau recommended to Congress the 

development of an ultimate four-dam scheme (Figure 2) with a first stage development 

consisting of Devil Canyon dam in th wnstream reach of the upper Susitna River, and 

a storage project at the Denali dam site 112 river miles farther upstream from Devil 

Canyon. As energy demand in the Railbelt was projected to grow, the Bureau anticipated 

recommending to Congress a third dam, named Watana, at the toe of the Devil Canyon 

reservoir, and then a forth dam, named Vee, at the toe of the Watana reservoir Vee 

would be built to an elevation that would allow its reservoir to stretch back to the toe of

Pago 3
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S u sitn a  H ydropow er

Figure 2  -  Susitna Four Dam  Schem e
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S u s itn a  H yd ro p o w er D R A F T

the Denali dam. Thus the ultimate Bureau concept for developing Susitna consisted of 

three hyaropower projects and one upstream storage project for a total river inundation of 

135 lineal miles. The 4-dam Bureau scheme would be capable of generating 6,500 GWH 

average annual energy.

The Corps Rampart Project -  At about that same time, the Bureau's Susitna project got 

upstaged by the U. S. Army Corps of Engineers' more ambitious proposal to build a 

single giant dam on the Yukon River at Rampart. The Rampart project would be capable 

of generating five times as much energy as the 4-dam Susitna basin development. The 

Rampart concept captivated Senator Ernest Gruening and the public, thus shelving the 

Susitna project for the next 10 ;ears while the Rampart project was evaluated further.

Not only was Rampart found to be way too large for the Alaska maiket, but its potential 

environmental impacts were enormous. The reservoir would have taken 17 years to fill 

and would have covered an area the size of Lake Erie, destroying an incredibly large 

water fowl nesting area and wildlife habitat and blocking passage of anadromous fish that 

normally migrated deep into Canada. The volume of water in the reservoir would be 

enough to inundate the entire state of Texas with seven feet of water. There was serious 

concern that this large heat sink deep in Alaska's interior would melt permafrost, 

stimulate reservoir induced seismicity, and change weather patterns.

The Corns Two-Darn Susitna Scheme -  Finally, in 1972, Senator Mike Gravel succeeded 

in getting Congress to include legislation ir, the U S. Senate Public Works Committee for 

the Corps of Engineers to take a new look at the Susitna project The Corps came up 

with a new approach to Susitna. It found that by raising the height of the second 

upst'eain dam, Watana, an additional 350 feet over the Bureau’s 410 foot dam , it could 

take advantage of the much broader canyon cross-section of the Susitna River upstream 

from Watana, tnus, significantly increasing the storage capacity of Watana. flooding out 

the Vee dam site, and obviating thp need for the Denali storage project Thus, in one fell 

swoop, the Devil Canyon -  High Watana scheme would develop more power than Ihe 

Bureau’s 4-dam scheme, at a lesser cost, and with less impact to the environment The 

Corps' two-dam scheme would inundate only j C miles of the Susitna River, but more 

importantly its reservoir would flood omy 58 percent as much area as the 4-dam scheme.
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S u s itn a  H yd ro p o w er D R A F T

In 1976, the Corps concluded that the project was economically superior to all future 

energy scenarios for the Railbelt and recommended that Congress appropriate funds for 

the projects engineering and design.

Tne State Takes Over -  Senator Mike Gravel, sensing that Congress was getting out of 

the hydropower development business and that Alaska was being perceived as the future 

"blue eyed Arabs of the North," proposed a novel federal/State partnership for Susitna's 

development that would capitalize on the Corps' dam building expertise, but using State 

dollars to fund the project.

The 1976 Alaska State Legislature responded by creating the Alaska Power Authority for 

that purpose. However, it did not limit the Power Authority’s purview to Susitna, and 

ultimately the Authority was responsible for most of the new hydropower developed 

throughout the State in the 1980s.

The Power Authority quickly became leery of its shotgun marriage with the Corps and 

chose to pursue the project on its own in 1979. Using State of Alaska appmpriations and 

private engineering firms, Ihe Power Authority embarked on detailed feasibi.ity studies 

and applied for a Federal Energy Regulatory Commission license to construct the project. 

After a S30 million feasibility study, the Authority concluded that indeed the Devil Canyon 

-  High Watana two-dam scheme was the optimum project for the Railbelt at a 1982 

construction cost of S5.5 billion. It then hired a new engineering consortium to thoroughly 

investigate all aspects of the project including detailed environmental, geotechmcal, 

engineering and economic assessments This culminated in the 1984 submittal of a 

FERC license application to construct.

Although the State actually started appropriating large sums for its equity contribution to 

the project, ihe "window of opportunity" slammed shut when the international price of oil 

plummeted from $34 per barrel ($83 per barrel in 2006 dollars) down to below 59 per 

barrel in the mid 80s. Thus, not only were all of the economic assumptions that drove the 

project nullified overnight, but the surplus cash flow needed by the Slate to fund its equity 

contributions entirely dried up. The Slate’s FERC license application was withdrawn, and
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