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the project was shelved altogether in 1985. The funds previously appropriated for 

Susitna were reserved in the “Railbelt Energy Fund".

The Devil Canyon -  High Watana Project

Prior to initiation of field studies and FERC license application for the two-dam Devil 

Canyon - High Watana scheme, the Alaska Power Authority spent approximately $30 

million on alternative studies. The studies focused on the Susitna basin with various 

permutations of dam locations and dam heights to find the optimum development of the 

basin’s potential. In addition to these investigations, the Power Auinority also conducted 

assessments of other energy projects that could be constructed (see non-Susitna 

alternatives, below) and which would comprise the “yardstick' against which to measure 

the optimum Susitna project. Later, FERC staff conducted similar independent 

assessments during the licensing phase of the project.

Power Authority and FERC studies concluded that, based on load projections at the time, 

Cook Inlet natural gas would begin to run out by the turn of the century, and that coal- 

fired generation would be the next increment of power for the Railbelt if left to the 

financial resources of the utilities. However, financing aside, net present worth analysis 

found the Devil Canyon -  High Watana hydropower to be economically superior to all of 

the alternatives -  Susitna and non-Susitna (including coal-fired generation). The ability to 

finance the Susitna project was the limiting factor. Individual electric utilities were not 

envisioned to have access to financing of the magnitude required to develop the project, 

and a large Slate equity contribution was viewed as essential. Whether the economic 

advantage of Susitna over coal would hold today, given advancements in the coal 

technology and the potential of an export market form the Cook Inlet fields, is an open 

question. However, all studies at the time concluded that the Devil Canyon -  High 

Watana two-dam scheme was the best long term plan for meeting the future electrical 

energy needs of the Railbelt

Optimum Full basin Development -- The Power Authority's proposed Susitna 

development scheme would have Watana built first and then, as demand dictated, Devil
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Canyon would follow years later. In some respect this is the Achilles heal of the two-dam 

scheme. Watana is a much larger project than Devil Canyon, but the success of the two 

dams project depends on the capacity of the upstream Watana reservoir -  roughly ten 

times that of the Devil Canyon reservoir. Collectively the two projects would have an 

installed capacity of 1,620 MW. If Devil Canyon were built first, it would largely act as a 

very tall run of the river project and be capable of generating only 900 GWH annually. 

With the limited storage capacity of Devil Canyon, most of the summer freshet energy 

would be wasted. But, with Watana upstream providing reservoir capacity for both 

projects, the firm annual energy of Devil Canyon becomes ..,800 GWH spread evenly 

throughout the year more closely matching the composite Railbelt utility load curve.

Power from both of the projects would be brought to the Anchorage and Fairbanks load 

centers by way of a double circuit double tower 345 KV transmission system, a portion of 

which was constructed in 1983. Watana is the more expensive of the two projects, but its 

increment of generation would be 1,020 MW, a very large initial component for the 

Railbelt utility system to absorb.

The following paragraphs briefly describe each of the two elements of the High Watana - 

Devil Canyon project.

High Watana -  Watana would be an 885 foot high rock fill dam with an impervious core, 

located at river mile 184, approximately 2 5 miles upstream of the Tsuseria Creek 

confluence. Figure 3 shows the basic elements of the project. The crest length of the 

dam would be 4,100 feet long and the total volume of the structure would be 

approximately 62 million cubic yards. Watana would create a reservoir 48 miles long with 

a surface area of 38,000 acres and a total storage capacity of 9.5 million acre-feet 

Maximum reservoir drawdown would be 120 feet for a live storage of 3 7 million acre-feet

The power house would be located underground on the north bank of the river and would 

house six 170 MW Francis turbines. Flow to the power house would be by way of six 

concrete lined 17 foot diameter penstocks with inflow control provided by a concrete 

multi-gate intake structure
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Three separate outlet structures would have the capability of passing the 50-year, 

10,000-year and probable maximum floods respectively. Construction of the project 

would be carried out over a nine year period and require a construction camp capable of 

housing 3,300 workers and a permanent town capable of housing 130 operations 

workers for both of the projects. The total cost of Watana was estimated to be $4,062 

million (1982 dollars).

Devil Canyon -- Devil Canyon would be a 646 foot high double curvature thin arch 

concrete dam located at river mile 152 on the Susitna River, approximately 14.7 miles 

upstream from where the Alaska Railroad crosses the river at Gold Creek and 

approximately 32 river miles downstream from Watana. Project development would be 

timed to meet growing energy demand in the Railbelt. Upstream Watana would not be 

physically or economically dependent on the ultimate development of Devil Canyon, and 

Devil Canyon could be delayed indefinitely. The thin erch structure (Figure 4) would tie 

into gigantic thrust blocks on each abutment. A 245 fcot high rock fill saddle dam would 

be tied into a south bank concrete thrust block, providing closure to higher terrain.

The Devil Canyon would form a 26 mile long reservoir with a surface area of 7,600 acres 

and a storage capacity of 1.1 million acre-feet. Appurtenant structures would be 

designed to accommodate a 50 foot reservoir drawdown yielding a live storage capacity 

of 350,000 acre-feet. However, because of the massive storage capacity upstream at 

Watana, Devil Canyon would be operated at its full pool elevation to maximize the 

project’s head There would rarely be a need to draw down the Devil Canyon reservoir.

The project would include an underground powerhouse in the north abutment housing 

four 150 MW Francis turbines for a total installed capacity of 600 MW. As with the 

Watana turbines, the Devil Canyon turbines would have a 15 percent overload capability.

Devil Canyon would take six years to construct and would require a camp capable of 

housing 1,800 workeis. Total estimated cost of Devil Canyon is $1,503 million (1982 

dollars).

Site Access -- There is no surface access to the two dam sites at the present time. 

Nearest access is by way of the Dennli Highway, which traverses the basin about forty
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miles north of the two dam sites, and the Alaska Railroad, which crosses the Susitna 

River at Gold Creek, 14.7 miles downstream from Devil Canyon.

Access to the Watana site would include a new railhead at Cantwell, where a 40 acre lay- 

down yard would be constructed. From there, road access would be by way of 22 miles 

of existing road along the Denali highway and then 41 miles of new road to the dam site.

A permanent airfield would be built at the Watana site to accommodate construction and 

eventual operation of the project.

From the Watana camp, a suspension bridge would cross the river downstream from the 

dam site, and a new road approximately 20 miles long would connect to the Devil Canyon 

site. In addition, a new railroad spur would be built from Gold Creek to the Devil Canyon 

Site.

The Alaska Department of Fish and Game anticipated controlled access to the sites, but 

it is probable that the recreation value of the sites would be such that public pressure to 

gain access to the sites would prevail.

The Upper Susitna Environment and Project Impacts

The Upper Susitna river basin comprises an area of approximately 6,160 square miles 

and supports an average annual stream How at the basin outlet below the Devil Canyon 

dam site of approximately 6.5 million acre-feet. Summer stream flow is roughly ten times 

that of winter flows. The basin is bordered on the north by the Alaska Range, the 

Talkeetna Mountains to the southwest, and flat low relief areas to the southeast. By the 

time that the river enters the Cook Inlet, it has grown to be the sixth largest river in Alaska 

and is supported by an entire drainage area of approximately 19,000 square miles.

General characteristics -  A description of the upper Susitna area is described in the June 

1978 Corps of Engineers Plan of Study (written earlier by E. Yould when employed with 

the Corps):

Most of the basin has a well-defined branching stream pattern with a main 
channel emanating from glacial headwaters in the extreme northern segment of 
the divide. Below the glaciers, the braided stream traverses a high plateau
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composed of aggraded alluvial sediment, and then meanders several miles south 
to the confluence with the Oshetna River. It then takes a sharp turn to the west 
and flows through a steeply cut, degrading channel until it exits the basir. at Gold 
Creek. The contributing glacial area comprises only 4 percent of the entire basin, 
but summer glacial melt provides a considerable portion of the total stream flow. 
By contrast, the flat, glacially carved Lake Louise urea in the southeastern portion 
of ihe basin provides comparatively little flow from its 700-square-rnife area.

The mountains within the basin reflect the influence of the Pleistocene Ice Age, 
during which glacial advancement over the topography planed the mountains and 
gave the basin surface a rounded and smoothed appearance. The highest 
elevation within the basin is 13,326 feet, and t. e lowest elevation is 740 feet. The 
basin relief implies a steep channel slope: however, variability of the slope 
compared to other mountain streams is somewhat reversed. The aggraded 
channel in the upper reaches of the basin has channel slopes in the range of only 
4 to 7 feet per mile while the lower basin channel (where Devil Canyon and 
Watana would reside] drops as much as 37 feet per mile. The deeply incised river 
channel below the Tyone River contrasts with the many traditional Alaskan ll- 
shaped valleys remnant of glacial advances."

Field Investigations ~ In 1980 the Alaska Power Authority established a 100 pr.son field 

camp at the Watana dam site for the purpose of supporting field crews investigating 

aspects of the project. The camp was brought in during the winter time by way of low 

pressure tire “rollagons." In addition to the mobile camp at Watana, tent camps were 

established at strategic locations throughout the basin. During the 1981 and 1982 field 

seasons, numerous biologic, geologic, seismic, and fish and wildlife investigations were 

performed both in the area directly impacted by the projects, and downstream. Extensive 

sonar and physical fish counts were conducted during this period. Wildlife inventories 

were conducted from the air, and detailed flora and fauna investigations were performed 

by scientists on test plots and from the air using infrared technology.

Fish -  All five Pacific salmon species spawn in the Susitna drainage. However, the 

strong hydraulic current in the 75 mile canyon stretch of the river above Gold Creek 

prevonts anadromous fish from ascending the drainage basin above the point in the liver
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where the dams would be built. In contrast, the habitat downstream of the project sites 

supports a fishery that is heavily harvested by commercial, sport, and subsistence users. 

While the dams may not directly impede migration of salmon into the upper basin, post 

project physical changes to the flow regime below the projects would impact the 

downstream fishery. Impacts would attenuate at locations farther downstream from the 

dams as the moderating influence of the rest of the basin begins to dominate project 

releases. Impacts would be a result of significant change to the water temperature, and 

its resultant impact on salmon fry of those species that winter over before migrating to the 

ocean. Impacts would also accrue from a loss of fish rearing habitat due to increases in 

turbidity during reservoir filling and from stream channelization and a loss of side sloughs 

resulting from the diminution of normal peak runoff events. There would also be the 

infrequent impact that fish may suffer from nitrogen supersaturation that could occur 

during spillway bypass events.

Conversely, through mitigative measures the dams also would provide the opportunity to 

open up the otherwise unused habitat above the dam sites foi salmon spawning and 

rearing. There was also the potential to establish a world class fish hatchery below the 

project sites that could help transform the Cook Inlet fishery into a world class resource. 

These mitigative or enhancement measures were not included as pan of the FERC 

license application.

Seven resident fish species were found throughout the Susitna basin including the 

impoundment stretch of the river. The project would directly impact habitat of the 

resident fish populations in the impoundment areas as well as downstream from the 

projects. As with the salmon species, these impacts would attenuate with distance 

downstream from the project sites.

Absent fish hatcheries or propagation of salmon spawning habitat in the basin above the 

dam sites, ultimately FERC staff concluded that is was "not possible to assess whether 

the Susitna Hydroelectric project would result in an average long term decrease or 

increase in populations of salmon presently spawning in the Susitna River Basin." FERC 

did conclude that there would be a loss of anadromous fish during the initial filling of ‘ne 

Watana reservoir, Resident fish impacts would largely be confined to direct loss of main
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stem habitat in the area of the dams and reservoirs, and shifting of these fisheries to 

higher elevation lake type environments associated with the project’s reservoirs.

Wildlife -- Field inventories indicated that the upper Susitna and project site supports a 

diverse wild life typical of southcentral Alaska, including big game animals, fur bearers, 

various bird species, and small mammals. Except for the peregrine falcon, which uses 

the upper basin as a flyway, no endangered species were found. However, project 

featuies and reservoirs would permanently withdraw habitat from use by various key 

wildlife.

Moose are the most important large animal species in the Susitna basin that would be 

affected by the project. An estimated 2,200 moose in the project area would be directly 

impacted, and as many as an additional 9,000 moose could be indirectly impacted.

The Nelchina caribou herd, with an estimated population of 20,000, ranges throughout 

the area, but their total habitat is much broader, extending throughout the Copper River 

Basin. As such, the project would create little direct impact on the herd. Brown bear 

would suffer a small loss of denning hab'tat and could have some of their range patterns 

inhibited by the reservoirs. They would also loose some moose predation in the reservoir 

areas. Black bears could be the most impacted large mammal species in the upper 

Susitna basin, as a large amount of their lowland habitat adjacent to the Susitna River 

would be lost. The studies estimated that 55% of known black bear dens would be 

inundated by the reservoirs.

Dahl sheep, wolves, raptors, waterfowl, and other indigenous wildlife would experience 

various levels of stress from the project. Enhanced hunter access would put more 

pressure on all big game species and birds in the basin, as would be the case for the

fisheries as well

Alternatives to Susitna

Certainly the Railbelt utilities had the capability to develop coal alternatives, but it was 

probably only a State sponsored effort through the Alaska Power Authority that a capital 

intensive renewable energy project such as hydropower, geothermal, or tidal power could
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be realized. Thus, to ensure that the two-dam scheme was the best non-therma! 

alternative for the Railbelt, the Power Authority and later FERC, looked at a number of 

energy alternatives and even attempted to assess the cumulative impacts of some of the 

more promising alternatives. Not only did the alternative studies substantiate the 

economics of Susitna, but they also allowed the assessment of the cumulative impacts 

that would occur if Susitna were not built. Environmental groups often make a compelling 

argument regarding the adverse environmental impacts of a Susitna or similar type 

project, but they rarely address the adverse impacts that would accrue if the project were 

not built.

Geothermal studies focused on areas near the Railbelt that contained hot igneous 

systems. These included Mt. Drum and Mt. Wrangell iri the Copper River basin, and Mt 

Redoubt (Double Peak) and Mt. Spur in the Cook Inlet area. Most of the geothermal 

studies were based on existing research by others, but ultimately all of the sites were 

found to be a) very expensive to develop, and b) lacking adequate exploration to prove 

up the resource. Little effort was made to assess the environmental impact that might be 

associated with any of the geothermal projects.

Tidal power received a more rigorous review. The legislature appropriated $500,000 

over and above the Susitna funds to study the tidal power potential of the Cook Inlet 

area. The Power Authority, through its contractor, studied 1G sites throughout Cook Inlet 

area with cumulative energy potential exceeding 168,000 GWH. The Power Authority 

developed conceptual designs for each site and reconnaissance level cost estimates. A 

site at Sunshine, on Turnagain Arm, was found to be the best site for tidal power, but the 

economics of this alternative were inferior to the Susitna hydroelectric project, and 

environmental impacts to fish and whale blockage were deemed potentially significant.

The Power Authority also looked at solar power, peat, and non-structural alternatives 

such as energy conservation and load management. It also considered many of these 

alternatives as part of coal and natural gas scenarios but later rejected them as inferior to 

Susitna.
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The non-thermal alternative that received considerably more attention than those 

mentioned above was that of non-Susitna hydropower alternatives. The Power Authority 

identified 91 potential hydro sites available to the Railbelt market. After four screening 

iterations, the Authority narrowed these sites down to the most promising 18 sites and 

ranked them according to environmental impact and economic attractiveness. FERC 

staff later selected the top five from this list and evaluated them in depth individually and 

in combination agairst the Susitna two-dam scheme. The following table is a summary 

of the hydropower projects selected by FERC for more detailed comparative analysis.

Alternative
Estimated total 
cost of project 

(Million $, 1982)

Total installed 
capacity 
(MW)

Average annual 
energy demand 

(MWH)
Johnson 319 210 929

Chakachamna 905 333 1,300
Snow 305 100 375
Keetna 519 100 420
Browne 681 100 418

No combination of these hydroelectric sites, even in conjunction with thermal alternatives, 

proved economically superior to the proposed Susitna plan, and many were predicted to 

have serious adverse environmental impacts. Some of these projects were even 

analyzed as though they were an element of a staged development of the Susitna 

project. For instance, in one analysis Chakachamna was considered as the second 

stage development of Susitna in lieu of Devil Canyon.

In summary, the Susitna two-dam scheme was found to be economically superior to 

virtually all energy alternatives on the basis of a 50-year net present-worth analysis.

Once again, there is no guarantee that the outcome would be the same if the economic 

alternatives analysis were performed today:

• Capital costs have certainly changed with inflation as have the cost of building 
materials, not only for Susitna but for other alternatives, as well.
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• Environmental protection laws and sensitivities have continued to evolve, 
generally becoming more restrictive.

• Cook Imet natural gas has proved more abundant than was estimated in the 
Susitna studies, but its pricing is estimated to approach "Henry hub" levels within 
the next decade.

■ More importantly, however, is the international cost of fuel that drives the shadow 
value of thermal alternatives to Susitna. In 1984, FERC estimated that the real 
cost of oil would escalate at one percent over inflation and that this would drive the
cost of natural gas.

• The cost of coal was not projected to escalate at this same rate as oil, as there
was not viewed to be a significant export market for coal. In fact, in retrospect, the
price of oil in real dollars was higher in the early 1980s than it is today at $70 per 
barrel. Cook Inlet coal, on the other hand, is showing signs of establishing an 
export market and its cost will likely break out of its historical flat trend.

Could Susitna be Scaled Down?

Like all of the Railbelt utilities, Chugach management is attempting to assess what 

generation can best serve its customers' needs in the foreseeable future. Natural gas 

availability is projected to decline, and the cost is likely to rise. North Slope natural gas 

may become a reality, but there is no guarantee that it will be economically feasible to 

bring a spur line to the Cook Inlet area. Coal may well become more available, but the 

capital cost of coal generation facilities is high. In addition, the cost of mined coal may 

escalate with increased global market demand. Chugach has experienced the benefits of 

hydropower options such as Cooper Lake, Bradley Lake and Eklutna, but no other such 

options are being considered for the Railbelt at this time. Other renewable energy 

options such as Fire Island wind generation may prove beneficial, but such options 

cannot be expected to meet Chugach consumers' base load needs.

Susitna could meet all of the needs of Chugach, but does it represent a realistic option? 

Susitna is very large, very expensive, and requires a long lead time to develop.

However, much of the front end work has already been done by the State of Alaska. It is 

possible that a revised FERC license application to construct the project could be crafted
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from the State's earlier FERC submittal, Putting aside some of the institutional questions 

at this time, could Susitna be reformulated to better meet the needs of Chugach and the 

Railoelt?

Reformulate Susitna -  If it can be accepted that ihe Devil Canyon -  High Watana 

scheme « the optimum basin development, then it must be realized that any deviation 

from this scheme will have an economic penalty. On the other hand, a scaled down 

version of the project may still prove economically superior to other non-Susitna options 

but better fit the present and near term Icf d characteristics of Railbelt utilities and be 

more readily financed. Therefore, igr-'in;• the issue of winner Susitna would still be the 

superior choice for the long term nee-, s of he Railbelt, w1 3re some of the changes 

that can be made to the Susitna project to make it inore amenable to development at this 

point in time?

The following is a subjective reyiew of changes that could be made to the project. Full 

review would require formulation of new cost estimates and reservoir regulation analysis 

to test the sensi'ivity of options.

Build Watana in Two Stages

The Power Authority actually analyzed this possibility but rejected it for economic 

reasons, i.e., the full project fared better in the net present worth analysis, Watana would 

first be built to a height of 450 feet ann increased to its full proposed height of 880 feet 

later, as demand dictated. Under this scenario, the first stage development would be 

burdened with a design that would accommodate the larger ultimate development. In 

addition, the shorter dam would still need a spillway fully capable of passing the probable 

maximum flood. This spillway would then be abandoned in deference to the ultimate 

spillway that would accommodate the higher dam. The cost of the oversized powerhouse 

and all hydraulic works would accrue to the smaller project. Not only would this impart an 

economic penalty on the first project built, but if for some reason the second phase were 

not built, the large storage capacity available in the upper elevations would be forgone 

limiting the economic benefit of Watana as well as a subsequent downstream Devil 

Canyon dam. One advantage of building in this fashion, however, is that it would not
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foreclose the possibility of building Vee and Denali upstream in lieu of the higher Watana. 

It must be recognized that it is still an open question, raised by the Power Authority, 

whether or not Denali is a viable dam site.

Build Devil Canyon First

As discussed earlier, the Devil Canyon cost was estimated to be $1.5 billion as compared 

to Watana's $4.0 billion price tag. However, by reversing the order of construction, many 

of the initial project features originally allocated to Watana (as a first project built) would 

now be part of the Devil Canyon development cost. At a minimum, tivs would include 

access roads, camp facilities, transmission lines, and hydraulic works to accomn.odate 

floods that might otherwise not occur with Watana upstream. In addition, river closure at 

Devil Canyon would entail a significantly increased structural work without Watana 

upstream, resulting in higher project costs. As a general rule, it is always best to build 

upstream projects first, as these structures can then help control the river during closure 

for subsequent downstream projects. In reverse, each closure upstream of a dam is 

every bit as complex as the first dam built.

This option also suffers from the limited storage capacity at Devil Canyon. As part of the 

two-dam scheme, Devil Canyon could generate 2.8 billion KWH firm annual energy, but 

as a first project built, Devil Canyon’s inability to store water during the summer would be 

such that its firm annual energy would be only 900 million KWH. In essence, it would be 

a high head run-of-the-river project. If Watana were never built upstream, it would be an 

open question as to whether Devil Canyon would ever pay for itself. A complicating 

factor would be the annual sediment load of the Susitna River and its impact on Devil 

Canyon’s storage capacity. The average annual sediment load flowing past the Devil 

Canyon site is estimated to be 5,000 acre feet per year. Over a one hundred year period 

of time assuming that Watana were not built upstream, and further assuming a 100% 

trap efficiency, the Devil Canyon reservoir would become almost fifty percent filled with 

sediment. Most of this sediment would filter out in the active storage zone, further 

reducing the amount of summer storage available to firm up annual power generation.
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Build a Series of Smaller Projects /
This option holds the greatest promise for finding a scaled down basin development that 

can better meet the demands of Chugach ?n Raiibelt utilities. In its studies, the Power 

Authority actually looked at 11 different dam sites in the upper Susitna basin. It even 

looked at one scheme that would include High Watana with a 30 mile power tunnel and 

the elimination of Devil Canyon. Environmentally, this was found to be a superior 

scheme, but it certainly did not lend itself to staged development. Unfortunately, the 

Power Authority eliminated the Denali site as a potential project. This decision needs to 

be revisited. With Denali storage upstream, any number of smaller projects could be built 

downstream, with each dam being built at the maximum reservoir elevation required to 

facilitate the next downstream project. There are a number of dam sites that could be 

evaluated in the 90 mile stretch of river upstream from Gold Creek. There would 

naturally be a tradeoff between multiple small dams and, for instance, the original Bureau 

of Reclamation 4-dam scheme consisting of Devil Canyon, Watana, Vee and Denali. 

Without a Denali or High Watana type project, numerous small projects on the main stem 

of the river would act primarily as run-of-river projects. The almost 7,000 cubic feet per 

second (cfs) average annual stream flow that presently flows past Gold Creek would 

occur in the ratio of about 20,000 cfs summer flow to 2,000 cfs winter flow. Without 

upstream storage capacity, much of this summer flow would go unused. If Chugach and 

the other Railbelt utilities were seriously interested in revisiting Susitna, the first order of 

business would be to review the viability of Denali as a legitimate dam site. If Denali is 

determined to be viable, it would then be prudent to reassess the original 4-dam scheme, 

or perhaps a series of smaller projects in the Gold Creek to Vee stretch of river.

Steps to Bring a Scaled Down Susitna to Fruition -  As originally envisioned by the Power 

Authority, Susitna hydropower could be an excellent long term option for Chugach and 

the rest of the Railbelt utilities. However, Susitna has some obvious drawbacks:

• It Is a very capital intensive project.

• Although it may be shown to be the economically superior option for Railbelt 

utilities, the initial cost of power, if debt financed, would probably be significantly 

higher than the existing cost of power.

• It is beyond the ability of the Railbelt utilities to finance.
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• Even if the financial and economic issues could be adequately addressed, it would 
require the total commitment of all of the Railbelt utilities to bring the project 
forward.

For these and other reasons, it would appear that the only realistic option for 

reconsidering a Susitna project is through some sort of partnership with the state 

government. The defunct Alaska Power Authority would need to be reconstituted frum 

the existing Alaska Energy Authority, or a separate Authority could be established 

specifically for developing Susitna. Alternatively, if properly structured, the utilities may 

conclude that a G&T or JAA could serve as the organizational structure to bring the 

project forward, perhaps in partnership with the State. At any rate, the implementing 

organization would need the singular focus of bringing Susitna forward. It would also be 

absolutely imperative that all of the Railbelt utilities were in agreement that the project 

should go forward. Active dissent would torpedo any efforts to enlist Legislative 

appropriations for the project.

The State currently has $34 billion in the permanent fund, a surplus source of revenue, 

and the prospect for an even greater source of revenue if the North Slope natural gas 

pipeline is constructed. A portion of these funds could be dedicated to a substantial 

equity contribution to a Susitna project or some other financial mechanism to reduce to 

cost of power sold to consumers in the early years after the project starts generating 

power. The State could look at the project as the "bricks and mortar" equivalent of the 

Permanent Fund, with the benef t flowing directly to Alaska citizens. There is even the 

option that the State could be paid back some or all of any contribution that it were to 

make to the project at such time that inflation diminishes the impact of the front end cost 

of the project. There is increasing pressure to curtail worldwide carbon emissions, to 

develop renewable resources, and to decrease dependence on foreign oil. Few 

countries or other states have a Susitna project in their backyards. With the high cost of 

oil, changing public attitudes toward energy consumption, and prospective financial 

resources of the State of Alaska, there may well be a window of opportunity opening up 

for development of Susitna -- if Chugach and the other Railbelt utilities choose to pursue 

it in earnest
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Table ES-1. DEMONSTRATION COMMUNITY COSTS

Preliminary In­
vestigations 

Field Studies

Offsite RAD

Demonstration 
Proj ect

Phase I

Stage of Project Item
Size or 
Number Cost,* S1Q3

Phase III

Phase IV

Phase V

Evaluation

Support Staff

None
None

Appliance Testing

H2 Storage

Fueling Station

Automobile Conversions

Three-Wheeler Conversions

Boat Conversions (gasoline)

Boat Conversions (diesel)

Alternate Wind I*ower System 
(SllOO/kW * 60 Mills/kW hr)

Electrolyzers

(current technology)

H2 Storage

Distribution System

Furnace Conversions

Water Heater Conversions

Range

Alternative Wind Power System 

Electrolyzers 

Alternative Wind Power System 

Electrolyzers 

Hj Storage

Fuel Cell Syatern 
($600/kW)

None

Freight + Contingency (30*)

6 month

iU
4 x 106 SCF 

1 
25 

45 

25 

15

220 kW

1600 SCF/hr 

35 x 106 SCF 

400 people 

100 
100 
100 

1900 kW

14.000 SCF/hr 

500 kW

1500 SCF/hr

260.000 SCF

150 kW 

Subtotal

100

/ P

1,600 

50 

50 

90 

50 

300

2 4  0

100 
8,000 

720 

40 

15 

15 

2,100 
870 

550 

100 
280

90

Tutal

14,360

4.300

1,030
19,690

* A as iimea 1 month atorage.

x
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T h e  world's w a t e r  supply

If all earth’s water fit in a gallon 
jug, available fresh water would 
equal just over a tablespoon- 
less than half of one percent of 
the total. About 97 percent of 

the planet’s water is seawater; 
another 2 percent is locked in 

icecaps and glaciers. Vast 
reserves of fresh water underlie 
earth's surface, but much of it is 

too deep to economically tap.
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Tin- Allies Labbratoiy is 
proposing to build the world’s 
Ins' wind and hydrogen oner 
:'s plant ir. Antes under .1 
three’way partnership witn die 
cits and Iowa Stale I nisei sits 

Tom li.n  lop. ihe director ot 
the Antes Lab. went before the 
Antes ( iiv  1 ’ .'un til Tuesday to 
seek support lo r .1 prfm-.i dial

xn5id c : A ngry c r o w d  op

HOMEOWNERS CONFRONTS 

COI.'NCH OVER SIDEWA1.KS,

f*Rfjn Afl

could provide inexpensive 
elcctucity tor the city, tie a 
souic'e ot hydropen for 
research and pi.tLC Ames m 
the international spotl.ehl lor 
renewable caerev

“ It could be a wiri-w-in-vtui 
deal.”  Burton said

The council imarninously 
approved a motion to move the 
proiect forward, directing staff 
to work with tlic Antes Lab 

I lie proposed project 
would erect two wind turbines 
in west Ames that would pro 
snle electricity by converting 
water to hydrogen.

But tin Ames plant ssdl go 
beyond the standard wind tur­

bines because of its ability to 
store energy using under­
ground hydrogen fuel cells as 
"batteries," Burton said. The 
hydrogen could then be recon- 
veiled into electricity on 
demand.

With the go-ahead Horn the 
city, the plant could be up and 
running wtthu. Ik  months or 
Irss. he said

EXERCY ’l U ' f i r r p n y -  RE

Major funding for the proj­
ect would likely come front the 
U.S. Department o f Energy, 
which is working on a White 
House mandated Hydrogen 
l-ucl Initiative to develop Ihe 
technology needed to lind a 
practical and inexpensive way 
to convert water into hydrogen 
fuel

Barton gave mi cost esti­
mate lor the proposed Antes 
project, but said that each of 
the three entities would plas .1 
pan in its ctcaiinn

ISU w ill he asked to provide 
land tor the project, possibly

one o f the university lanrt sites 
north o f Lincoln Way on 
Counts Line Road.

The city would acquire all 
needed permits and allow- con­
nection to the intercity power 
grid, according to die proposal 

Because ca.lt wind tinbme 
could produce as much as 
$100,000 worth of electricity .1 
ye.u. u is conceivable that Ames 
could someday have the option 
m sell pan " f  tileenctev tnotliei 
m im icpaliiic-, Il.jton  .aid 

Hie energy plam would hr 
developed anil operated by tin
A t»u*s I ih vi. ll 11 It u n t il . i  iix.11

the hydrogen produced to con 
limit- us research, particularly 
in a search lor .1 hydrogen 
hybrid metal

The Ames Lab is j 
Dejtaniiienr o! Energy labor,i- 
tors operated h\ ISU on Die 
Ames campus

Its roots go back to the 
IvdOs, -.slieit Ames produced 
mote than 2 million pounds of 
u,..mum tot the Manhattan 
Protect

S ta ll w r i t t r  B t th  A nde rson

• 11  v  u n til :: 2V  J l i l  r-xr 
•;? -inwinr



0
B P  G a s  a n d  p o w e r  -  R e n e w a b l e s  &  H y d r o g e n
R e n e w a b l e s  &  H y d r o g e n  products  a n d  serv ices  -  B P  . . .  B P  G a s  a n d  p o w er  P r o d uc ts  a n d  
Serv ice s  R e n e w a b l e s  &  H y d r o g e n  . . .  e n s u r e  B P  is re ad y  to offer h y d r o g e n  to .. .
b p . c o m / s e c l i o n g e n e r i c a r t i c l e  d o ? c a t e g o r y l d = 3 0 f i 0 0 1 6 & c o n t e n t l d = 3 0 5 ( > 0 7 6  -  3fik -  C.c-.checl

B P  G l o b a l  -  P r e s s  -  I n t r o d u c i n g  h y d r o g e n  p o w e r  
B P ' s  p l a n  to g e n e r a t e  electricity from h y d r o g e n  a n d  capture  c a r b o n  d i o x i d e  c o u l d  . . .  
electricity u s i n g  h y d r o g e n  m an u f ac t u r e d  from natural  g a s  to create " . . .  
w w w . b p . c o m ,g e n e r i c a r t i c l e . d o ? c a l e g o r y l d = 9 7 & c o n t e r i t l d = 7 0 0 6 9 7 8  - 4 4 k  - C a c h e d

F o r d  M o t o r  C o m p a n y  -  P r e s s  R e l e a s e  -  F O R D  A N D  B P  O P E N  F I R S T  
H Y D R O G E N  . . .
With  B P  prov id ing  h y d r o g e n  fuel ,  this e ve nt  will  pro v id e  a  c h a n c e  to s e e  . . .  fuels" s a i d  Maria  
C u r r y - N k a n s a h .  B P ’s  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 . .. .
m e d i a . f o r d . c o m / n e w s r o o n V r e l e a s e _ d i s p l a y . c f m ? r e l e a s e = 2 4 5 8 5  - i m .  -  C  i c h o o

B P ’ s  o n l y  U K  h y d r o g e n  s t a t i o n  d e m o l i s h e d  -  A u t o b l o g G r e e n  
B P ’s o n l y  U K  h y d r o g e n  stat ion d e m o l i s h e d .  P o s t e d  J u n  1 1th 2 0 0 7  8 : 1 6 P M  . . .  F o r  the past  
three years,  B P  h a s  h a d  a  h y d r o g e n  fi l l ing station at H u r n c h u r c h  in .. .  
a u t o b l o g g r e e n . c o m ’2 0 0 7 / 0 6 ' 1 1 / b p s - o n l y - u k - h y d r o g e n - s l a t i o n - d e m o l i s h e d  - t i», - C ac t i"  :

P e o p l e ' s  D a i l y  O n l i n e  - -  C h i n a ’ s  first h y d r o g e n  r e f u e l i n g  s t a t i o n  g o e s  . . .
A  webs i te  b y  the P e o p l e ' s  D a i l y  n e w s p a p e r :  C h i n a ,  b u s i n e s s ,  world,  s c i e n c e , . . .  s a i d  Bi l l  
Fitzharris,  g e n e r a l  m a n a g e r  of  B P  h y d r o g e n  transport t e c h n o l o g y . . . .  
e n g l i s h . p e o p l e . c o m . c n ' 2 0 0 6 1 1 / 0 9 / e n g 2 0 0 6 l  1 0 9 _ 3 1 9 8 8 3 . h t m l  -  28k -  C a c h e d

S i n g a p o r e  E n v i r o n m e n t  I n s t i t u t e
.. .  world's largest e n e r g y  c o m p a n y ,  B P  s e e s  h y d r o g e n  a s  offering the potent ia l  to . . .  this 
pos i t i on ,  h e  l e a d s  the  B P  h y d r o g e n  p r o g r a m m e ,  directs the exist ing p r o j e c t . . .  
w w w . n c a . g o v . s g / c m s / s e i / P S S 4 . h t m ! - -  C a c h e d

C a l i f o r n i a  H y d r o g e n
... a n n o u n c e m e n t .  B P  h a d  a lr ea dy  a n n o u n c e d  p l a n s  for two s u c h  h y d r o g e n  p o w e r .. .  n ear  
B P ’s current oi l -ref in ing o p e ra t i o n s  that h e av i ly  u s e  h y d r o g e n  to p r o d u c e  . . .  
w w w . c l e a n f l e e t r e p o r t . c o m  v a u l t 'ca rs on . h i m - ii - C . i ,  n*- '

F o r d  a n d  B P  O p e n  H y d r o g e n  S t a t i o n  i n  T a y l o r .  A n o t h e r  M i l e s t o n e  i n  . . .
With  B P  prov id i ng  h y d r o g e n  fuel ,  this e ve nt  will p r o v i de  a  c h a n c e  l o  sec*. . .  fuels." s a id  
Maria  C u r r y - N k a n s a h .  B P ’s  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 s w i r c . c o m ' e g i - b i M / s t o r i e s p P A C C T = 1 0 4 & S T O R Y = / w w w / s t o r y  S E D A T E - - *i -
:m:h**d

G r e e n  C a r  C o n g r e s s :  B P  a n d  R i o  T i n t o  F o r m  J V  for  H y d r o g e n - F u e l e d  
P o w e r . . .
O n l i n e  n e w s . . . .  B P  a n d  R i o  T i n t o  h a v e  f o r me d  n  n e w  j o i nt l y - o wn e d  c o m p a n y ,  H y d r o g e n  ...
B P ’s  prev ious l y a n n o u n c e d  h y d r o g e n - f u e l e d  po we r  p i o j e c t s  in . . .
wwv. g r e e n c a r c o n g r e s s . c o m  ,2>(»07/flf»,riu_ tinio_ a n d _ b . h l m l  - - »■ •

M e d i a . F o r d . c o m  F O R D  &  B P  T O  B U I L D  H Y D R O G E N  F L E E T S  &  F U E L I N G  
S T A T I O N S  . . .
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 I O & 1 4 6 ; S ,  P R E S S  . . .  to 
p l a c e  u p  to 3 0  h y d r o g e n - p o w e r e d  v eh ic l es ,  a n d  B P  p l a n s  l o  l u i i l d  a network o f ... 
m e d i a . f o r d . c o m ' . i r t i r l r  d i s p l a y  d m ' . m i d * '  i d - 1 6 1 8 4  - • H. - 1 1 .

S I - O N S O I  ft! S U I T S
B P  U S  O f f i c i a l  S i t e
B P . c o m  us  • We'n* a  g l o b a l  e n e r g y  l e ad e r  d is co vt  m g  al ternative fuels

S P O N *

BP US Official Site 
We're a  g l o b a l  e n e r g y  l e ad e r  
d is c o v e r i n g  alternative fuels.  
B P . c o m / u s
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W e b  I m a g e s  V i d e o  L o c a l  S h o p p i n g  m o r e  
J bp wind Sea rc h C';!on:-

I • ll' y  vitiuul I'.Sil!) O'.IO ifii !)(> wind 1/
A l t e r n a t i v e  e n e r g y  | b p . c o m
B P  Alternative E n e r g y  c o n s o l i d a t e s  al l  o f  our  l o w -c a rb on  activities in the p o w er  sector,  i nc l u d i n g  
solar,  w i n d ,  h y d r o g e n  a n d  gas- f ired po wer
w w w . b p . c o m / s e e t i o n g e n e r i c a r t i d e . d o ? c a t e g o r y l d = 2 2 & c o n t e n t l d = 2 0 0 6 5 3 8  -  i i5t.  -  C a c h e d

A l t e r n a t i v e  E n e r g y  -  L o w  C a r b o n  F o w e r  o f  t h e  F u t u r e
W i n d  power .  A m o n g  the mo st  cost - compet i t ive  s o u r c e s  of  low c a r b o n  p o w e r . .  c a r b o n  fossi l  
fuel  p o w er  a v a i l a b l e .  B P  h a s  h igh - ef f i c i ency  gas- f i red  p o w e r .. .  
w w w . b p . c o n V m o d u l a r h o m e . d o ? c a t e g o r y l d = 7 0 1 0 & c o n t e n t l d = 7 0 2 G 2 8 3  - 1 11 - C a c h e d

T w o  o i l  g i a n t s  p l u n g e  i n t o  t h e  w i n d  b u s i n e s s  -  T h e  B o s t o n  G l o b e  
. . .  s o m e  of  the b i g g es t  p layers  in w i n d  p ower  in the U n i t e d  States ,  acce lerat i ng  a  . . .  five 
ge nerators  of  w i n d  po wer ,  whi l e  B P ' s  Alternative E n e r g y  g r o u p  -  l a u n c h e d  . . .  
b o s t o n  c o n V n e w s ' . . . / 0 3 / 0 2 / t ' v o _ o i l _ g i a n t s _ p l u n g e j n t o _ l h e _ w i n d _ h u s i n f i S 5  -  -tOi

C l i p p e r  W i n d p o w e r  C o m p l e t e s  S a l e s  C o n t r a c t  W i t h  B P  F o r  D e l i v e r y  o f  300 ...
. . .  or 3 0 0  M W ,  of C l i pper 's  2 . 5  M W  Liberty w i n d  turb ines  to B P  for del ivery in 2 0 0 9 . . . .  In the 
U n i t e d  States.  B P ' s  w i n d  portfol io i n c l u d e s  the opportun i ty  to d e v e l o p  .. .
prwcb . conrvre l eases/2G07/9/prweb55f >233 . htm - -‘ 01 - C . i  ;> .

B P  A l t e r n a t i v e  E n e r g y  A c q u i r e s  W i n d  E n e r g y  C o .
. . .  2 0 0 5  to bring together B P ' s  l o w -c a rb on  electricity b u s i n e s s e s . . . .  a  s m a l l  w i n d  farm o n  a  
s m al l  a c r e a g e  that g e ts  s w e e p i n g  w i n d s  year a r o u n d  in S W  I n d i a n a ?  ... 
w w w . r e n e w a b l c e n e r g y a c c c s s . c o m ' r e f i / n e w s / s t o r y ? n , = 4 7 0 1 U & s r c = r s s  - 3oi ,  -  C a c h e d

A L T E R N A T I V E  E N E R G Y  B L O G  -  S o l a r - E n e r g y - W i n d - P o w e r . c o m :  $ 4 b  
I n v e s t m e n t . . .
. . .  strong o p i n i o n s  o n  alternative e n e rg y  re so urces  i n c l u d i n g  w i n d  power ,  solar e n e rg y ,  w a v e  
energy ,  g e o t h e r m a l  &  o t h e r .. .  B P  is m a k i n g  its first m a j o r  i n v e s t m e n t .. .  
3 l t - e . b l o g s p o t . c o n v 2 O O 0 / D 7 / 4 b - i n v e s t m o n t - i n - w i n d - p o w o r - l > y - b p  html  - m  •:

C l i p p e r  W i n d p o w e r  P r e s s  R e l e a s e
.. .  C O M P L E T E S  S A L E S  C O N T R A C T  W I T H  B P  F O R  D E L I V E R Y  O F  3 0 0  M W  O F  W I N D  
T U R B I N E S  I N  2 0 0 9  . . .  I n  the U n i t e d  States ,  B P ' s  w i n d  portfol io i n c l u d e s  the opportun i ty to 
d e v e l o p . . .
w v v w . c l i p p e r w l n d . c o m f f i r . 0 9 2 0 0 7 . h l r n l -  i ' l l  - .a h* :
B P  B r e a k s  G r o u n d  O n  F i r s t  W i n d  P r o j e c t  i n  T e x a s
B P  broke  g r o u n d  t oday  o n  its first w i n d  project in T e x a s . . . .  B P  b e l i e v e s  that s u s t a i n a b l e  e n e r g y  
alternatives a n d  the  d e v e l o j n n e n t  of  the w i n d  .. .
wv/w r e n c w a b l e e n o r g y a c c e s s . c o m ' r ( . >(i''now'.'-'story'''id-4tt‘J28»,isri  rs*. •

R o c k y  M o u n t a i n  N e w s  - D e n v e r  a n d  C o l o r a d o ’s  r e l i a b l e  s o u r c e  f o r . . .
B P ' s  foray into tho  l oca l  w i n d  industry c a m e  a b o u t  recently w h e n  it b o u g h t . . .  B P ' s  w i n d  e n e r g y  
inv est ment  here is  o n  top  ot Its c o n t i n u e d  focu s  l o  i n c r e a s e  . . .  
r o c k y m o u n t a i n n c w s . c o m  drnimcinoniy/ari icl t ;

N o r t h  A m e r i c a n  W i n d p o w e r  C o n t e n t  / P r o j e c t s  &  C o n t r a c t s  I B P  P l a n s  T o  . . .
B P  P l a n s  T o  B e g i n  B u i l d i n g  l i ve W i n d  F a r m s  in 2 0 0 7 . . .  a  w i n d  project d e v e l o p e r  u n d e r  B P  
P l . C .  h a s  a n n o u n c e d  that it e x p ec t s  to b e g i n  . . .
wwvv n a w i n d p o w e r . c o m  p a w / d d /  p l i i f i i nsa (intent i n n l c i i l  p h p ' . i  nnle.nt 3 . V  • • -

- *  t .  t .  * | )  | j  I f  • ' f l tN I I^  V
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11 i t  .•'t w!»oui l /.}&» on*’ t ip, b p  wind \l
W i n d t e c h  I n t e r n a t i o n a l  -  B P  b r e a k s  g r o u n d  o n  w i n d  p r o j e c t  i n  T e x a s  
. . .  International  is the wor ldwide  informat ion  m a g a z i n e  for the w i n d  e n e r g y  i n d u s t r y . . . .  first 
a p p l i ca t io n  at s c a l e  of  C l i pper 's  n e w  C - 9 6  w i n d  turbine t e c h n o l o g y  for B P .  . . .  
w w w . w i n d t e c h - i n t e r n a t i o n a l . c o n V c o n t e n t / v i e w / 1 4 2 7 / 1  -  20 I ;  -  C a c h e d

W i n d t e c h  I n t e r n a t i o n a l  -  B P  A l t e r n a t i v e  E n e r g y  p u r c h a s e s  w i n d  p o w e r . . .
. . .  International  is the wor ldwide  informat ion  m a g a z i n e  for the w i n d  e n e r g y  i n d u s t r y . . . .  
acq u i s i t i on  of O r i o n ,  B P ' s  North A m e r i c a n  w i n d  portfol io i n c l u d e s  a n  opportun i ty  .. .  
i W A V . w i n d t e c h - i n t e r n a t i o n a l . c o m / c o n t e n t / v i e w / 9 8 4 / 2  -  2 ’ )>. - C a c h e d

E N N :  B P  B r e a k s  G r o u n d  O n  F i r s t  W i n d  P r o j e c t  i n  T e x a s
. . .  n e w  T e x a s  w i n d  po wer facil ity will s e e  24 2 . 5  m e ga wa t t  w i n d  turbine g e n e r a t o r s , . . .  B P
b e l i e v e s  that s u s t a i n a b l e  e n e r g y  alternatives a n d  the d e v e l o p m e n t  of  the w i n d  . . .
www.enn.c .om/r. 'nergy/article/23030 - i-M: - C r i m e d

B P  p . I . e .  -  I n f o r m a t i o n  &  F a c t  S h e e t  -  H o o v e r ' s
B P  is a l s o  B O  ( B i g  O i l ) .  It is the  world's s e c o n d  largest i ntegrated oi l  c o n c e r n ,  b e h i n d  E x x o n  
M o b i l .  T h e  c o m p a n y ,  w h i c h  w a s  f orme d in 1 9 9 8  from the m e r g e r  o f  Brit ish. . .
V A V W . h o o v e r s . c o m / b p / - I D  5 8 8 7 2 —/free-co- factsheel .  xhtml

W e l c o m e  t o  C l i p p e r  W i n d p o w e r  | W i n d  T u r b i n e  M a n u f a c t u r e r  | W i n d  P o w e r  
T H E  S T E E L  W I N D S  P R O J E C T .  A  s h o w c a s e  for the first L i b e rt y©  t u r b i n e s . . . .  C o m p l e t e s  S a l e s  
Contract  With  B P  for D e l i ve ry  of  3 0 0  M W  O f  W i n d  T u r b i n e s  In 2 0 0 9  . . .
VAWv . c l i n p D r w i n d . c o m  - v l l .  -  C a r * * *

B P  B r e a k s  G r o u n d  o n  F i r s t  W i n d  P r o j e c t  i n  T e x a s  " E a r t h  9 1 1
H o u s t o n ,  T X  —  B P  broke g r o u n d  today  o n  its first w i n d  project in T e x a s . . . .  B P  b e l i e v e s  that 
s u s t a i n a b l e  e n e r g y  a l ternatives a n d  the d e v e l o p m e n t  of  the w i n d  .. .
e a r t h 9 1 1 . o r g lt ) l og/ . . . /bp - bre ak s- r i ro und - on - f i rs t- wi nd*p ro | ec | - i n - te xas -—  - . n<-

e n e r g y m e . c o m  : B P  w i n d  p r o j e c t s  for 2 0 0 7
Y o u r  s i n g l e  s ou r ce  f o r . . .  B P ' s  U S  w i n d  portfol io i n c l u d e s  the  opportun i ty to d u  /c lop  . . .  the 
year,  B P  a c q u i r e d  two U S  w i n d  d e v e l o p m e n t  c o m p a n i e s . . .  
www e n e r g y m e , c o m ' e n e r g y / 2 0 0 7 / 2 0 0 7 0 0 n 2 G . h t m  -  " n  -

Y a n k t o n  P r e s s  &  D a k o t a n :  S t o r y
B P  f irings cap i ta l  a n d  expert ise  to C l i p pe r 's  effort at d e v e l o p i n g  w i n d  . . .  2 0 0 M W  in 2 0 0 8  wh i ch
it will u s e  o n  other projects in B P ' s  g l o b a l  w i n d  b u s i n e s s  .. .
wwv^ y a n k t o n . n e t  : t o r i e s i 0 8 0 n 0 f i / c o m m u n i t y _ 2 0 0 f ) 0 0 0 9 u 3 8 . s h l m l  - i '■ - . hi :

B P  A l t e r n a t i v e  E n e r g y  B u y s  U S  W i n d  C o m p a n y
. . .  will  a l l ow B P  l o  acc e l erate  Its p l a n s  to d e v e l o p  a  l o a d i n g  w i n d  p o w e r  b u s i n e s s  i n  North 
A m e r i c a . .. .  B P  Alternative E n e r g y  a n n o u n c e d  it h a d  r e a c h e d  . . . 
w . w .  a / o m . c o m  deta i l s  a s p ' n { i w s l D = f i 3 5 8  - -  .« •

W i n d  E n e r g y
H a r n e s s i n g  I h e  p o w e r  of  w i n d .  ( S k n n d i a )  II is the u l t imate r e n e w a b l e  re so urce  .. .  S h a r p  
K y o c e r a ,  a n d  B P  are  a l s o  l arge  m an ufac ture rs  of  solar m o d u l e s ,  but  t h i s . . .
VAVW w i k m v e s t . c o m  e n c e p t ' W i n d  En.*rrjv * •

f'-vjv 2 4 i l b  f j . ,•

http://www.windtech-international.conVcontent/view/1427/1
http://www.enn.c.om/r.'nergy/article/23030
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B P  a n d ,  j ^ ^ i n t o  u n i t e  t o  d e v e l o p  c l e a n  e n e r g y  p r o j e c t s
i VENTURE: Company 

in it ia lly  w i ll  look in to  
hydrogen-fueled power.
Tho Auoclated Preai

LONDON — Oil produc­
er HP and miner ltio Tinlo will 
be working together to devel­
op dean power projects around 
the world, the companies said 
Thursday

The joint venture will initially 
focus on hydrogen-fueled pow­
er generation, using fossil fu­
els and carbon capture and stor­
age technology to produce new 
large-scale supplies of clean 
electricity.

"Projects such as these have 
the potential to help deliver the 
carbon emission reductions 
which companies and countries 
around the world are now seek

ing," said HP Chief Executive 
Tony Hayward.

HP said lli.it previously an­
nounced hydrogen fueled pow­
er projects in Peterhead, Scot­
land, and Carson, Calif, will be­

come part of Hydrogen Energy 
Hio Tinto will make a cash pay­
ment to HP of about $112 million, 
subject to post-completion ad­
justments.

The new company will he

based in Woybridge in southeast 
England and will initially have a 
stuff of 75 transferred from the 
parent companies.

Lew is Gillies, formerly head 
of HP's hydrogen power busi­

ness, will he chief execulive of 
Hydrogen Energy and Peter 
Cunningham, formerly head 
of business evaluation for ltio 
Tinto, will become chief finan­
cial officer
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s m i s s i o n  F a c i l i t i e s  for  R c -  
e n crat ors , ”  t h e  n e w  c a t e g o -  
>e d e l i n e d  as “ h i g h - v o l t a g e  
o n  f a c i l i t i e s  n e c e s s a r y  to  

•ct l arge  c o n c e n t r a t i o n s  o f  
e n e w a b l e  s o ur ces ."  
th is  c a t e g o r y ,  t r a n s m i s s i o n  
o v e r  t h e  i n i t i a l  c o s t s  
t h e  t r u n k l i n e ,  a n d  t h o s e  
i o n  offset b y  t h e  t r a n / m i s -  
'S c h a r g e  f ’ F A C ) .  O n c e  a 
r g y  g e n e r a t i o n  f a c i l i t y  is 
aerators  w o u l d  p a y  a 
-• b a s e d  o n  t h e  p r o j e c t ’s c a ­
m s .  t h i s  s t r a t e g y  r e d u c e s '  
it o f  m o n e y  c o l l e c t e d  f r o m  
i s h m a n  a d d s ,  
is a i m i n g  for F E R C  to  a p -  
c o n c e p t  o f  t h e  p r o p o s a l  

le f e e d b a c k  it t her e  are a n y  
t i l l .  A c c o r d i n g  t o  P e r e z ,  

t i m e  l i m i t  f o r  F E R C  to  re- 
a r o p o s a l ,  h u t  h e  h o p e s  to 
p o n s e  b y  A p r i l .  I f  t h e y  d o  

a p p r o v a l ,  C A I S O  w o u l d  
t o  a c q u i r e  t h e  s t a k e h o l d -  

w l i i c h  w o u l d  m o s t  l i k e l y  
o  t hre e  m o n t h s ,  a n i l  t h e n  

the  p r o p o s a l  w i t h  F E R C .  
i n  P r e s i d e n t  B u s h ’s recent  
h e  U n i o n  a d d r e s s ,  w h i c h  
g e n e r a t i n g  m o r e  r e n e w -  

v. Perez b e l i e v e s  F E R C  w i l l  
le p r o p o s a l .

ar-i.ii . ■ s
.*1 . >

“ I f  y o u ’ v e  b e e n  f o l l o w i n g  al l  t h e  
a c t i o n  i n  W a s h i n g t o n ,  D . C . ,  t h e  a c ­
t i o n  h a s  h e e n  r e n e w a b l e s ,  r e n e w ­
a b l e s  a n d  r e n e w a b l e s , "  h e  says.  “ H e r e  
w e ’ re c o i n i n g  w i t h  a p r o p o s i t i o n  that  
w i l l  f a c i  1 i t a t e r e n e w a b l e  d e v e l o p - 
m e n t .  w e  r e  t  b e t t i n g  m a i r , - 4 -
w y u k l  be t  t h e y  w o u l d  pa s s  it.”

- j  -  Shelley Pavcnty
' / m * /  0 -J C £ r / c / f l S Z .

W i n d  P o w e r  

Increases W o r l d w i d e

R e p o r t s  f r o m  t h e  A m e r i c a n  W i n d  
E n e r g y  A s s o c i a t i o n  ( A W E A ) ,  th e  E u -  
m j y e a n  W i n d  E n e r g y  A s s o c i a t i o n  
( E W E A )  a n d  t h e  G l o b a l  W i n d  E n e r ­
g y  C o u n c i l  ( G W r i C t  s h n w  s o t i d  
g r o w t h  i n  w i n d  p o w e r  m a r k e t s  
a r o u n d  t h e  w o r l d .

I n  t e r m s  o f  n e w  i n s t a l l e d  c a p a c i t y  
i n  2 0 0 o ,  t h e  I . . S .  c o n t i n u e d  to  l e a d  
w i t h  2 . - 15- 1  M W ,  f o l l o w e d  b y  G e r ­
m a n y  ( 2 , 2 3 3  M W ) ,  I n d i a  ( 1 , 8 * 1 0  
M W ) ,  S p a i n  ( 1 , 5 8 7  M W ) ,  C h i n a  
( 1 , 3 4 7  M W )  a n d  F r a n c e  ( 8 1 0  M W ) ,  
a c c o r d i n g  to  G W E C ’s a n n u a l  f i g u r e s  
f o r  2 0 0 6 .

A W E A  r e p o r t e d  i n  its re ce nt  m a r ­
ket forecast  t h at  w i n d  p o w e r  g e n e r ­
a t i n g  c a p a c i t y  i n  t h e  U . S .  i n c r e a s e d  
2 7 %  to  1 1 , 6 0 3  M W  i n  2 0 0 6  a n d  is 
e x p e c t e d  t o  i n c r e a s e  a n  a d d i t i o n a l  
2 6 %  i n  2 0 0 7 .

W E R  B O L T S . . .
o n s  fo r  t h e  I j I 
E n e r g y  I n d u s t r y '—  '

“ i P o d s ,  flat s c re en  t e l e v i s i o n s  a n d  
o t h e r  h i g h l y  s o u g h t  t e c h n o l o g i e s  are 
c r e a t i n g  a d e m a n d  f o r  e l e c t r i c i t y  
that  is b e g i n n i n g  to e c l i p s e  o u r  c u r ­
r e n t  s u p p l y , ”  says  R a n d a l l  S w i s h e r ,  
e x e c u t i v e  d i r e c t o r  o f  A W E A .  " W i n d  
is a p r o v e n ,  c o s t - e f f e c t i v e  s o u r c e  o f  
e n e r g y  t h a t  a l s o  a l l e v i a t e s  g l o b a l  
w a r n i n g  a n d  e n h a n c e s  o u r  n a t i o n ' s  
e n e r g y \ e c u r i t y . "

T h e  f o r e c a s t  i n d i c a t e s  t h e  U . S .  
w i n d  e n e r g y  i n d u s t r y  i n v e s t e d  a p ­
p r o x i m a t e l y  54 b i l l i o n  i n  n e w  i n s t a l ­
l a t i o n s ,  m a k i n g  w i n d  e n e r g y  t h e  
s e c o n d  l argest  s o u r c e  o f  n e w  p o w e r  
g e n e r a t i o n  i n  t h e  c o u n t r y ,  b e h i n d  
n a t u r a l  gas .

A W E A ’s i n d u s t r y  o u t l o o k  a l s o  
f o u n d  that :

- T e x a s  a c c o u n t e d  f o r  n e a r l y  a 
t h i r d  o f  t h e  n e w  w i n d  p o w e r  i n  
s ta l l e d  i n  2 0 0 6 ,

- n e w  u t i l i t y - s t a l e  t u r b i n e s  we r e  
i n s t a l l e d  i n  a total  o f  2 0  states acros s  
t h e  c o u n t r y  ar id

-  t h e  t o p  f ive states i n  n e w  i n s t a l ­
l a t i o n s  w e r e  T e x a s  (77*1 M W ) ,  W a s h ­
i n g t o n  ( 4 2 8  M W ) ,  C a l i f o r n i a  ( 2 1 2  
M W ) .  N e w  Y o r k  ( 1 8 5  M W )  a n d  
M i n n e s o t a  ( 1 5 0  M W ) .

G W E C ’s a n n u a l  f i g u r e s  f o r  2 0 0 6  
revea l  t h a t  1 5 , 1 9 7  M W  o f  w i n d  e n ­
e r g y  w a s  i n s t a l l e d  i n  2 0 0 6  a r o u n d  
t h e  w o r l d ,  b r i n g i n g  t h e  t o t a l  i n ­
s t a l l e d  w i n d  e n e r g y  c a p a c i t y  f o r  
m o r e  t h a n  7 0  c o u n t r i e s  t o  7 4 , 2 2 3

M W  -  u p  f r o m  5 9 , 0 0 1  M W  i n  2 0 0 5 .  
T h e  c o u n t r i e s  w i t h  t h e  h i g h e s t  tota l  
i n s t a l l e d  c a p a c i t y  a r e  G e r m a n y  
( 2 0 , 6 2 1  M W ) ,  S p a i n  ( 1 1 , 6 1 5  M W ) ,  
t h e  U . S .  ( 1 1 , 6 0 3  M W ) .  I n d i a  ( 6 , 2 7 0  
M W )  a n d  D e n m a r k  ( 3 , 1 3 6 ) .  T h i r ­
teen  c o u n t r i e s  a r o u n d  t h e  w o r l d  c a n  
n o w  b e  c o u n t e d  a m o n g  t h o s e  w i t h  
o v e r  1 , 0 0 0  M W  o f  w i n d  c a p a c i t y ,  
w i t h  F r a n c e  a n d  C a n a d a  r e a c h i n g  
t h is  t h r e s h o l d  i n  2 0 0 6 .

A c c o r d i n g  t o  E W E A ,  7 , 58 , 8  M W  
o f  w i n d  p o w e r  c a p a c i t y ,  w o r t h  a p ­
p r o x i m a t e l y  9  b i l l i o n  e u r o s ,  w a s  i n ­
s t a l l e d  l a s t  y e a r  i n  t h e  E u r o p e a n  
U n i o n  ( E U I  -  a n  i n c r e a s e  o l  2 3 ' %  
c o m p a r e d  to 2 0 0 5 .  T h e  c u m u l a t i v e  
w i n d  p o w e r  c a p a c i t y  o p e r a t i n g  i n  
t h e  E U  i n c r e a s e d  b y  1 9 %  a n d  n o w  
e x c e e d s  4 8 , 0 0 0  M W .

-V

A A E R T o  

O p e n  Plant

B r o m o n t ,  Q u e b e c - b a s e d  w i n d  
t u r b i n e  m a n u f a c t u r e r  A A E R  I n c .  h a s  
s i g n e d  a t e n - y e a r  l e a s e  a g r e e m e n t ,  
w i t h  a n  o p t i o n  for a n  a d d i t i o n a l  l i v e  
years,  w i t h  O i y m b e c  I n c . ,  th e  o w n e r  
o f  b u i l d i n g s  th at  h o u s e d  th e  f o r m e r  
H y u n d a i  p l a n t  i n  B r o m o n t .

U n d e r  t h e  t* r m s  o f  t h e  a g r e e ­
m e n t .  A A E R  l i a s  l e a s e d  1 1 1 , 1 4  1 
s q u a r e  feet to  b e  u s e d  f o r  th e  assent  -

SPECIAL AND STANDARD FASTENERS
Blueprint Specials • Custom Studs

Y a w  a n d  B l a d e  P i t c h  B e a r i n g s
Diameters to 6.1 meters (2*10")

D esign  and M anufacturing
• Bui 1 a n d  R o l l e r  C o n f i g u r a t i o n s



t s s i o n ,  t h e  K P S  r e q u i r e s  e a c h  i n -  
s t o r - o w n c d  u t i l i t y  t o  i n c r e a s e  its 
o c u r e m e n l  o f  e l i g i b l e  r e n e w a b l e  
i t e r a t i n g  r e so u rc e s  b y  1%  o f  l o a d  
r year  to a c h i e v e  a 2 0 %  g o a l .  B u e -  
V i s t a  w i l l  p r o v i d e  o v e r  3 8  M V V  ot 

ltd p o w e t  to th e  state's e l e c t r i c i t y  
s t o m e r s .
" W e  arc  verv g l a d  to  p a r t n e r  w i t h  

j & E  m  t h e  tirst a n d  i m p o r t a n t  re- 
• w c r i n g  i n  the  A l t u m o n t  area." says 
ik e  G a r l a n d ,  h e a d  <>f B a b c o c k  &  
o w n s  N o r t h  A m e r i c a  I n f r a s t r u c  
re 11r o u p ,  t h e  d e v e l o p e r  o f  t h e  
o i ec t .

)ntario Project 

Started

A c c i o n a  W i n d  l - n e r g y  C a n a d a  
ic. .  a r e n e w a b l e  e n e r g y  p r o j e c t  di/-  
l o p e r  a n d  af f i l i ate o f  A c c i o n a  S . A . ,  

i d  S u n c o r  E n e r g y  P r o d u c t s  Inc/. ,  a 
h o l l y  o w n e d  s u b s i d i a r y  o f  S u n c o r  
w r g y  I n c . ,  h a v e  s ta r t e d  c o n s t  m e ­

a n  o n  a 7 d  M W  w i n d  f a r m  l o c a t e d  
car R i p l e y ,  O n t a r i o ,

f o u n d a t i o n s  f o r  t h e  3 8  1 . V f W  
t e r c o n  w i n d  t u r b i n e s  are n o w  b e  
g  poured. Pending weather condt- 

a n s

p r o x i m a t e l y  5 5 0  M W .  C o n s t r u c t i o n  
is  c u r r e n t l y  u n d e r w a y  o n  t h e 3 0 0  
M W  C e d a r  C r e e k  p r o j e c t ,  a  d c v e l c i p -

b r r a k  d u r i n g  t h e  w i n t e r  m o n t h s  a n d  
is e x p e c t e d  to  b e  c o m p l e t e  t h i s  s u m ­
m e r ,  w i t h  t h e  p r o j e c t  c o m m i s s i o n i n g  ________________ _______________________
s c h e d u l e d  for  late 2 0 0 7 .  N y  m e n !  v e n t u r e  b e t w e e n  B P  A l t e r n a -

T h e  w i n d  f a r m  i s  l o c a t e d  i n ^  t i v e  E n e r g y  a n d  B a b c o c k  &  B r o w n ,
I l u r o n - K i n l o s s  t o w n s h i p ,  a p p r o x i -  N  i n  W e l d  C o u n t y ,  C o l o .  I l i e  2 74  tn r  
m a t e l y  2 2 0  k i l o m e t e r s  w e s t  o t \ ^ ,  b i n e s  t h at  t h e  p r o i e c t  c a l ls  for  w i l l  b e  
T o r o n t o .  T h e  p r o j e c t  is e x p e c t e d  t o \ f  e r e c t e d  o n  a 5 2 , t f t l O - a c r e  s i t e .  A c -

1 .
'  I

it p l a n s  to  d e p l o y  1 5 0  M W  o f  C l i p ­
p e r  L i b e r t y  w i n d  t u r b i n e s  i n  t h e  
p r o j e c t s  as p a r t  o f  t h e  s u p p l y  a n d  
j o i n t  d e v e l o p m e n t  a g r e e m e n t  it e n ­
t e r e d  i n t o  i n  2 0 0 ( i  w i t h  C l i p p e r  
W i n d p o w e r .

have  th e  c a p a c i t y  to  p o w e r  
h o m e s  a n d  o f fse t  6n ,(J00  ton s  
b o n  d i o x id e  p e r  year.

2 ‘ l , 0 0 0 ^ v  c o r d i n g  t o  G o v e r n o r  B i l l  R i t te r ,  D -  
o f  < a r - s ^  C o l o . ,  w h o  s u p p o r t s  t h e  w i n d  f a r m .  

s5> it w i l l  c r e at e  u p  to 2 5 0  j o b s  a n d  h a s
I n  a d d i t i o n ,  S u n c o r  a n d  A c c i o m r S ^  t h e  c a p a c i t y  t o  p o w e r  1 2 0 , 0 0 0  

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

0 3  M W  w i n d  ( a r m  i n  N o r t h  D a k o t a ,  
a 00  M W  j o i n t  p r o j e c t  w i t h  ( d i p p e r  
W i n d p o w e r  i n  c e n t r a l  T e x a s ,  a 1 0 0  
M W  p r o j e c t  i n  w e s t e r n  T e x a s ,  a n d  
t i i e  Y a p o n c h a  w i n d  p o w e r  p r o te c t  m  
C a l i f o r n i a .  T h e  Y a p o n c h a  p r o j e c t  
c o n s i s t s  o f  r e p o w e r m g  a n  e x i s t i n g

in g  f r o m  the C a n a d i a n  g o v e rn m e n t  s 
r e c e n t ly  a n n o u n c e d  e c o l i n e r g y  R e ­
new ab le  B ow e r  I n it ia t ive , w h ic h  st ip - 
p o r y sT w in d  p o w e r  ' d e v e l o p m e n t  m  

/ C a n a d a .
f i j g e '  v

B P  P l a n s  Five 

W i n d  F a r m s

n)-0 \ w i n d  e n e r g y  f a c i l i t y  i n  S a n  G o r g o n i o  
Rass  -  t h e  c o m p a n y  e x p e c t s  t h e  fac i l -

B B  A l t e r n a t i v e  E n e r g y  N o r t h  
A m e r i c a  I n c . ,  a w i n d  p r o j e c t  d e v e l ­
o p e r  u n d e r  B B  E E C ,  h a s  a n n o u n c e d  
that  it e x p e c t s  t o  b e g i n  c o n s t r u c t i o n  
o n  f i v e  w i n d  p o w e t  p r o j e c t s  i n  t h e  
L ' . S .  m  2 0 0 7 ,

A c c o r d i n g  t o  B B  A l t e r n a t i v e  H n -
......................................... .............. ................ e r g y ,  t h e  p r o j e c t s  a r e  e x p e c t e d  t o
, c o n s t r u c t i o n  w i l l  t ak e  a b r i e f  d e l i v e r  a c o m b i n e d  c a p a c i t y  o t  a p  -

_________________ X

Ras
ity to  have  a c ap a c i ty  o l  2 0  M W .

" O u r  2 0 0 7  b u i l d  p r o g r a m  s u r -  
p a  ises o u r  target a n d  d o e s  s o  a year  
a h e a d  o f  s c h e d u l e , "  s a v s  R o b e r t  
L u k e f a h r ,  p r e s i d e n t  o f  B B  A l t e r n a t i v e  
E n e r g y .  " I t  is a t e s t a m e n t  to  t h e  c a l ­
i p e r  o t  p e o p l e  w o r k i n g  iti o u r  b u s i ­
n e s s  a n d  t h e  o p p o r t u n i t i e s  i n  t h e  

/  U . S .  w i n d  sector."
B B  A l t e r n a t i v e  E n e r g y  a d d s  that

V

Let ATS In ternational be 
vour WIND Traffic &

'■S

0

*

*
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jSi? N B P ,  TransAlta 

^  Enter P P A

^  \  C a l g a r y ,  A l b e r t a - h e a d q u a r t e r e d  
^  T r a n s A l t a  C o r p . ,  .1 g e n e r a t o r  o f  e l e c -

I
tr ic i ty f r o m  a v a r i et y  o l  s o u r c e s ,  i n  
e l u d i n g  r e n e w a b l e  e n e r g y ,  h a s  e n t e r ed  
i n t o  a 2 5 - y e a r  p o w e r  p u r c h a s e  a g r e e ­
m e n t  w i t h  N e w  B r u n s w i c k  B o w e r ,  a 
N e w  B r u n s w i c k - b a s e d  p o w e r  s u p p l i ­
er.  T h e  a g r e e m e n t s  r e p r e s e n t  t h e  
p r o v i n c e ' s  s e c o n d  p o w e r  p u r c h a s e  
a g r e e m e n t .

U n d e r  t h e  t e r m s  o f  t h e  a g r e e ­
m e n t .  T r a n s A l t a  w i l l  p r o v i d e  7 5  M W  
ot  w i n d  p o w e r  t o  N e w  B r u n s w i c k  
P o w e r .  T r a n s A l t a  w i l l  c o n s t r u c t ,  o w n  

f c ^ a n d  o p e r a t e  a w i n d  p o w e r  f ac i l i ty  i n  
"^3 t h e  K e n t  H i l l s  a r e a  <>t N e w  
5 . B r u n s w i c k .  N a t u r a l  F o r c e s  T e c h -  
'A n o l o g i e s  I n c . ,  a l o t . i l  A t l a n t i c  C a n a d a  

w i n d  d e v e l o p e r ,  is Tran sAl ta ' s  c o  d e  
N ’ v e l o p m e n t  p a r t n e r  111 t h e  p r o j e c t .

T h e  2 5 - t u r b i n e  w i n d  f a r m  is s i i h -  
^  ject to  r e g u l a t o r y  a n d  e n v i r o n m e n t a l  
£  o a p p r o v a l s ,  a n d  is e x p e c t e d  t o  b e g i n  

^  c o m m e r c i a l  o p e r a t i o n  b y  th e  e n d  ot  
\  . '0 08 ,  t h e  c o m p a n i e s  sav.  l ) n c e  c o m -  

» .  p l e t e ,  it w i l l  p r o v i d e  .1 c a p a c i t y  of  
V  2 2 0 , 1)00 M W h  p e r  y e a r ,  w h i c h  is 

^  > If' e n o u g h  c l c c t r i c i t v  t o  m e e t  t h e  n e e d s
^ x  ^  o f  a p p r o x u n a t e l v  1 3 . 0 0 0  h o m e s .  T h e

\o

$
C
V

J

a
I

£



i o  p r o p o s e d  f ac i l i t i es  
■sota P o w e r ’s e l e c t r i c  

n e a r  H e w i t t ,  M i n n . ,  
s a y s .  B a r n e s v i l l e ,  

a r t e r e d  B e a r  C r e e k  
L L C  w o u l d  b u i l d ,  

ate t h e  w i n d  f a r m ,  
4u r e  1 3  2 . 5  M W  t o r ­
t u r e d  b y  G e r m a n y -

B ea r  C r e e k ,  the  i n i t i a l  
ted to b e  o p e r a t i o n a l  
l r - o n c e  that is erect-  
I t u r b i n e s  w i l l  b e  i n ­
c a p a c i t y  o f  3 2 . 5  M W .
■ e x p e c t e d  to b e  c o r n -  
n n e s o t a  P o w er  a d d s .

rtcan

10 M W

i  E n e r g y  C o . ,  a D e s  
a s e d  e l e c t r i c  u t i l i t y  
i f  M i d A m e r i c a n  E n -  
C o . ,  i s  s e e k i n g  a p -  
l o w a  U t i l i t i e s  B o a r d  
40  M W  o f  w i n d  e n -  
> p o w e r  s u p p l y .

“ I n  a d d i t i o n  to  t h e  e n v i r o n m e n ­
tal  b e n e f i t  o f  a d d i n g  n e w  w i n d  e n ­
e r g y  p r o d u c t i o n  i n  I o w a ,  c u s t o m e r s  
o f  M i d A m e r i c a n  E n e r g y  w i l l  c o n ­
t i n u e  t o  b e n e f i t  f r o m  e l e c t r i c  rat e  
s t a b i l i t y , ”  says G r e g  A b e l ,  p r e s i d e n t  
o f  M i d A m e r i c a n  E n e r g y  H o l d i n g s .  
“ T h e  last e l e c t r i c  rate i n c r e a s e  M i d ­
A m e r i c a n  E n e r g y  c u s t o m e r s  e x p e r i ­
e n c e d  w a s  i n  1 9 9 5 ,  a n d  w e  p i o p o s e  
a d d i n g  t h e  n e w  w i n d  e n e r g y  w h i l e  
m a i n t a i n i n g  e l e c t r i c  rat e  s t a b i l i t y  
u n t i l  2 0 14,  w h i c h  is n e a r l y  2 0  years  
o f  e l e c t r i c  r a t e  s t a b i l i t y  f o r  M i ­
d A m e r i c a n  E n e r g y  c u s t o m e r s . ' ’

I n  a d d i t i o n ,  t h e  c o m p a n y  h a s  a n ­
n o u n c e d  p l a n s  to  erect  a w i n d  t u r ­
b i n e  for  r e n e w a b l e  e n e r g y  g e n e r a t i o n  
at t h e  T o w a  S tat e  F a i r g r o u n d s .  T h e  
I o w a  State F a i r  w i n d  t u r b i n e  w i l l  b e  
b u i l t  i n  p a r t  d u e  t o  t h e  v o l u n t a r y  
c u s t o m e r  d o n a t i o n s  to  M i d A m e r i c a n  
E n e r g y ’s R e n e w a b l e  A d v a n t a g e  p r o ­
g r a m .  S i n c e  its i n c e p t i o n  i n  2 0 0 4 ,  
m o r e  t h a n  S I 5 0 , 0 0 0  h a s  b e e n  d o n a t ­
e d  t o  t h e  p r o g r a m .  M i d A m e r i c a n  
E n e r g y  w i l l  f u n d  t h e  r e m a i n i n g  
S 7 4 3 . 0 0 0  r e q u i r e d  t o  erect t h e  w i n d  
t u r b i n e  a n d  m a k e  a S 4 . 0 0 0  a n n u a l  
p a y m e n t  f o r  t h e  e a s e m e n t  f o r  t h e

w i n d  t u r b i n e  site,  t h e  c o m p a n y  says.
C o n s t r u c t i o n  o f  t h e  t u r b i n e  is 

s c h e d u l e d  t o  b e g i n  t h i s  s p r i n g  a n d  
b e  c o m p l e t e d  i n  t i m e  for  t h i s  y e a r ’s 
fair,  M i d A m e i i c a n  E n e r g y  a d d s .

~ & r~

B P  O r d e r s / y .4l*s

W i n d  T u r b i n e s ^  _

V e s tas  A m e r i c a s A / S  o f  P o r t l a n d , 
O r e . ,  h a s  r e c e i v e d  a n  o r d e r  f r o m  B P  
A l t e r n a t i v e  E n e r g y  N o r t h  A m e r i c a  
I n c .  f o r  5 0  V 9 0 - 3 . 0  M W  w i n d  t u r - .  
b i n e s  t c T a c c e l e r a t e  t h e  g r o w t h  o f  '  
B P ' s  U . S .  w i n d  p o r t f o l i o .

A c c o r d i n g  t o  t h e  c o m p a n i e s ,  d e -  C  
l i v ery  o f  t h e  t u r b i n e s  w i l l  c o m m e n c e  “  
i n  t h e  f o u r t h  q u a r t e r  o f  t h i s  y e a r .  
V e s t a s  w i l l  s u p p l y  a n d  c o m m i s s i o n  
t h e  5 0  w i n d  t u r b i n e s  as w e l l  as m a i n ­
t a i n  a n d  s er v i ce  t h e m  f o r  f ive years.

“ T h e  V 9 0 - 3 . 0  M W  t u r b i n e  is a n  
i m p o r t a n t  p a r t  o f  o u r  g r o w t h  i n  t h e  
N o r t h  A m e r i c a n  m a r k e t p l a c e ,  a n d  
w e  are  p l e a s e d  t h a t  B P  h a s  i n c l u d e d  
t h i s  t u r b i n e  t y p e  i n  its w i n d  p o r t f o ­
l i o , ”  says Jens S o b v ,  Ves tas  A m e r i c a s ’ 
p r e s i d e n t . .

\
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8 .  T E C H N O L O G Y  D E V E L O P M E N T

. . .  t h e  d is c o v e r y  w it h  w h ic h  w e  a r e  d e a l in g  in v o l v e s  
f o r c e s  o f  n a t u r e  t o o  d a n g e r o u s  t o  f i t  in 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 in g  t h e  d is c o v e r y  o f  g a s o l in e ) .  *

• Q u o t e d  b y  A n t h o n y  M  M o o s  i n  Fuel Cells. V o l .  I I ,  e d .  G .  J .  Y o u n g .  ( N e w  Y o r k :  R e i n h o l d  
P u b l i s h i n g  C o r p o r a t i o n .  1 9 6 3 ) .
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11-16-07 ENERGY OUTLAYS

ENERGY

Natural G as 
1 cu.ft.=1,031 btu

1 
2 
3-

4
5
6
7
8
9
10 ‘ Electricity
11 1 kwh=3,412 btu
12
13
14
15
16
17
18
19
20 
21 
22 
23

Annual 
Nat Avg

A nnual 
AK Avg

X X 
SFHOM Annual 
SFHOM Avg

Monthly
SFHOM

Annual X 1,000 hom es 
= cu ft. nat g as

175,000 cu ft. 
180,425,000 btu 

175 Mcf

8,500 Kwh 
29,002,000 btu 

28,130 cu. ft. 
28.1 Mcf

G asoliine 468 gal.
1 Gal=124,000 btu

^  ?  I p  _
W ater y l o  7*' '  *  h

1,500 Gal 
186,000,000 btu 

180,407. cu. ft. 
180.4 Mcf

150,000 cu. ft. 
154,650,000 btu 

150 Mcf

7,200 Kwh 
24,566,400 btu

23.828 cu. ft.
23.828 Mcf

1,000 Gal 
124,000,000 btu 

120,272. cu. ft. 
120.3 Mcf

< i 1-

I i l

S ew age 

Property  Taxes * 

check  on g a s  am o u n t to p ro d u ce  -  pow er lo ss  in t ran sm iss io n

, j V ^  i / / / ,

L . * 1) y y f r

c°

1 1  h' u '

'V -J iV i l (]  C, /.

h o 1
> , > y//w •

O'

12,500 cu. ft. 
12,887,500 btu 

12.5 Mcf

600 Kwh 
2,047,200 Btu

1.986 cu. ft.
1.986 Mcf

250 Gal. 
31,000,000. btu 

30,068. cu. ft. 
30.1 Mcf

150,000,000 cu. ft. 
154,650,000,000 btu 

150. MMcf

7,200,000 Kwh 
24,566,400,000 btu 

23,828,000 cu.ft. 
23.828 MMcf

1,000,000 Gal 
124,000,000,000 btu 

120,272,000 cu. ft. 
120.3 MMcf

> >
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H i s t o r y  and. D e v e l o p m e n t  o f  S t e am  B o i l e r s  

by  S . T .  M a c k e n z i e

E a ch  s t a t e  i n  t h e  u n i o n  h a s  i t s  own p a r t i c u l o r  
c l a i m  t o  f am e ,  b u t  when  I  t h i n k  o f  " N o r t h  C a r o l i n a "  
t h e r e  a lw a y s  comes  i n t o  my m ind  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 s  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 ­
w ay s  s e e k i n g  t h e  new 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  many t h i n g s  w h i c h  make N o r t h  C a r o l i n a  
a  g r e a t  s t a t e .  I t s  p e o p l e ,  i t s  r e s o u r c e s ,  i t s  
e n t e r p r i s e s .  I m p o r t a n t  among t h e  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  
l o  t h e  ; r e s e n c e  o f  many e n g i n e e r s  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  you h a v e  h e r e .  P r o T 
g r e s s  d o e s n ' t  J u s 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 o s  c o u r a g e .  M o s t  o f  a l l ,  i t  
t a k e s  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 am s  i n t o  p r a c t i c a l ,  w o r k i n g ,  e c onom i c a l  r e a l i t y ,  
we w ou l d  b e  a p o o r e r ,  w e a k e r  n a t i o n .

Wo 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  
ub b o 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 s s .  Wo a r e  a l l  t o o  i n t e r d e p e n d e n t . need 
e a c h  o t h e r  t o o  much t o  d r aw  a n y  f i n e  d i s t i n c t i o n s .

No p l a c e  1s 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 e  
s u b j e c t  w h i c h  I  am d i s c u s s i n g  t o d a y :  "Tho H i s t o r y  &
D e v e l o pm e n t  o f  S t e am  B o l l o r o ” . 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 :  "More S t e am  -  Leoo M u s c l e " .

O f f h o n d ,  n o t h i n g  s o u n d s  q u i t e  s o  commonp l a c e  u s  
o t e am  b c i l e r o .  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  bo mo 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 e t o ,  
g a s  t u r b i n o n ,  moon r o c k e t s ,  o r  w h a t  h a v e  y o u .

But- l o t a  p u t  t h i n  s t e a m  b o i l e r  i n  p e r s p e c t i v e .  
Why w a s  i t  I m p o r t a n t ?  Why l o  i t  i m p o r t a n t  t o d a y ?
Why w i l l  i t  bo I m p o r t a n t  i n  t h e  f u t u r e ' .  I t h i n k  we 
c a n  s e e  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  we 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  momen t .

1



When d i d  men f 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  b o i l e r  I n  e a r n e s t ?  Why. v h e n  t h e y  
r o e l l y  n e e d e d  e n e r g y  c n  a  s c a l e  g r e a t e r  t h a n  
t l i a t  w h i c h  c o u r d ~ b e _ s u p p l l e d  by human a n d  
a n im a l  m u e c l e B .  Of c o u r s e ,  a s  l o n g  a g o  a s  
1>C B . C . ,  H e ro  o f  A l o x a n d r l a  s u g g e s t e d  t h i s  
b o i l e r  and  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 n e s  was  n o t  r e a d y  f o r  I t .  I t  was  
n o t  u n t i l  n o a r l y  1 8  c e n t u r i e s  l a t e r ,  I n  1629  
t h a t  B r a n c a  made t h i s  d r a w i n g  o f  a n  Im p u l s e  
t u r b i n e .  By t h i s  t i m e ,  h o w e v e r ,  many' c o n ­
d i t i o n s  e x i s 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 i s  now 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 eB  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 e 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  w a s  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  demanded  
e v e r  g r e a t e r  air .ountB o f  f u e l .  By t h e  m i d d l e  
o f  t h e  l ^ O O ' 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 ecame  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  some 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 hu s  d e s 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 e 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 n 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 um e s ,  t h e  d y n am i c s  o f  h i s t o r i c a l  
g r o w t h  made i t  e s s e n t i a l  t o  r emove  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 .

Ao c o a l  b « g a n  t o  b e  m in ed  on  a l a r g e  
s c a l e ,  a l n e B  become d e e p e r  a n d  d e e p e r ,  a n d  
w e r e  o f * c .  l o od ed  w i t h  w a t e r .  The 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  « v e r y  s e r i o u s  
c u r t a i l m e 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 i n d  some e c o n o m i c a l  way t o  pump t h o  w a t e r  
o u t  o f  t h e i r  c o a l  m i n e s .  Tho 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  be s e e n  f r om  
t h e  g r e a t  number  o f  men who w e r e  w o r k i n g  on  I t  
a n d  by t h e  many,  many p a t e n t s  t h a t  w e r e  i s s u e d  
o n  m a c h i n e s  t o  pump w a t e r  by t h e  u s e  o f  " t h e  
e x p a n s i v e  p ow e r  o f  s t e a m . "

T h i s  m u t u a l  d e p e n d e n c e  o f  f u e l  a n d  m a ch i n e  
i s  n o t  a lw a y s  c o r r e c t l y  e x p l a i n e d .  I t  i s  t r u i  
t h a t  t h e  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 ­
mand f o r  f u e l ,  bu t  I t  I s  e v e n  m o r e  s i g n i f i c a n t  
t h a*  t h e  nood  f o r  mo r e  f u e l  c r e a t e d  a demand 
f o r  m a c h i n e r y .  T h e  ee lh ly  m a c h i n e s  u s e d  wood a n d



c h a r c o a l  o e  f u e l .  Many 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  powe r  t c  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  
up t o  a  h i g h  e n o u g h  p o i n t  t o  d i s p l a c e  wood .

I n c i d e n t a l l y ,  t h o s e  e 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  
w e r e  u s i n g .  T h e i r  m a c h i n e s  w e r e  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 " ,  s i n c e  I t  v e o  
t h e  e n e r g y  o f  t h e  f i r e  t h a t  wes  b e i n g  h a r n e s s e d  
a n d  t r a n s m i t t e d  t h r o u g h  t h e  med ium o f  s t e a m .

SAVKEY

S a v e r y ' s  e t o a n  e n g i n e  o f  l 6 9 a’ u s e d  t h e  
vacuum - -  a c h i e v e d  by a l t e r n a t e l y  f o r m i n g  
8 t.ee.ra 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  pump w a t e r  f r c m  m i n e o .  H i e  m igh t ,  b e  c o n ­
s i d e r e d  t h e  f i r s t  p r a c t i c a l  e n g i n e ,  a n d  I t  
was  a c t u a l l y  u eo d  I n  v a r i o u s  l o c a t i o n s .

NEWCOMEN

The 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  medium 
o f  s t e a m ,  h o w e v e r ,  o r i g i n a t e d  w i t h  Thomas 
Newcomen, a n  I r o n  m ong e r  l i v i n g  I n  D a r tm o u t h ,  
E n g l a n d .  K l e  f i r s t  e n g i n e  w a s  b a s e d  u p c n  
t h e  c o n c e p t  t h a t  I f  s 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  waB f i t t e d  a  p i s t o n ,  and  
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 n 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 e 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 s t o n  w o u l d  f o r c e  t h e  
p i s t o n  down 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  
powe 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  
m o s t  Im p o r t a n t ,  p u r p o s e  o f  p um p in g  w a t e r  f r om  
c o a l  m i n e s .

Newcomen p r o d u c e d  w h a t  l o  p r o b a b l y  t h e  
f i r s t  c o m m e r c i a l  Bteara e n g i n e  and  I n  171?  
had  on e  o p e r a t i n g  I n  a m in e  a t  C o r n w a l l  I n  
E n g l a n d .  N o t e  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 n  t h e  H a y c o c k  t y p e  
b e c a u s e  o f  I t s  Bhape - -  was 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 r e s s u r e  v a n  t h a t  o f  
t h e  a tm o B p h e r e .  The n u c c o o s  o f  Newcomen was  
duo t o  h l n  c o n c e p t i o n  o f  a  d e v i c e  t h a t  wou ld  
u se  s t e a m  n t  o r  l e l o v  a t a o o p h e r l c  p r e s s u r e ,  
t h u s  a c c om m o d a t i n g  h l o  n e e d s  t o  t h e  c o n ­
s t r u c t i o n  " f c l l l t l e n  a n d  m t o r l a l n  o f  t h e  
d a y .



WATT

The n e x t  s i g n i f i c a n t .  d e v e l o p m e n t  i n  t h e  
ot.eam e n g i n e  ceme t h r o u g h  t h e  e f f o r t s  o f  W a t t ,  
whose  g e n i u s  and  e n t e r p r i s e  r e a l l y  p u t  t h e  a t e a j n  
e n g i n e  o n  t h e  m a r k e t  i n  a l a r g e  v a y . W a t t ' s  
p a r t n e r s h i p  v l t h  B o l t o n ,  who v a 6  a n  e x c e l l e n t  
b u s i n e s s  man v l t h  c a p i t a l  a n d  m a c h i n e  and  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 a p i d  d e v e l o p m e n t  i n  t h e  e n t i r e  
f i e l d  o f  s t e a m  p r  ’e r .

W a t t  b e g a r  h i s  e x p e r i m e n t s  v i t h  t h e  s t e a m  
e n g i n e  i n  1 760 ,  b u t  c o m m e r c i a l  r e a l i z a t i o n  came 
a b o u t  1790  and t h i s  1b 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 a l  r e v o l u t i o n  - -  o n l y  l b 5  y e a r s  
a g o .

W a t t ' s  p r i n c i p a l  c o n c e p t  vsb  t h a t  i f  t h e  
s t e a m  c o u l d  be 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 om  t h e  c y l i n d e r  i t s e l f ,  t h e  h e a t  
l o s t  by  t h e  c o o l i n g  o f  t h o  c y l i n d e r  i n  Newcomen 'o  
e n g i n e  w o u l d  b e  s a v e d  an d  t h a t  t h e  am ou n t  o f  
powe r  c o u l d  be i n c r e a s e d  t o  w h a t e v e r  e x t e n t  
p r e s s u r e  i n c r e a s e  w a s  p e r r a l t t o d  by im p r o v em e n t s  
i n  b o i l e r  d e s i g n .  Tho c o n d e n s e r  s e p a r a t e  f r om  
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 / j i  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 .

Among W a t t ' s  many c o n t r i b u t i o n s  t o  e n g i n e  
im p r o v em e n t ,  p e r h a p s  t h e  m o s t  i m p o r t a n t  was 
h i s  d e v i c e  t o  t r a n s l a t e  t h o  r o d 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 o  m o t i o n .  T h l a  d e v e l o p m e n t  o f  t h e  
s 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 e s  w h e r e  b e l t o  ond  
p u l l e y s  c o u l d  t r a n s m i t  t h e  p owe r  t o  r o t a t i n g  
m a c h i n e r y .  Thus  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  m a n ' o  m u s c l e s  - -  a p r o c e s s  s t i l l  
w i t h  u u ,  a n d  p e r h a p s  s 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 s  show t h a t  h e  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  s t e a m  b u t  h e  
n e v e r  b u i l t  a b o i l e r  f o r  t h e s e  h i g h e r  p r e s s u r e s  
an d  o x po nd od  a l l  o f  h i s  e f f o r t s  on  t h e  e n g i n e .  
He u s e d  t h e  Waggon t y p e  b o i l e r  w h i c h  p r o d u c e d  
l a r g o  am ou n t s  o f  o ton ra  a t  a b o u t  9 p o u n d s  p r e s s ­
u r e .

I WAGGON BOILER *• 
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W a t t  s t u d i e d  t h e  s c i e n t i f i c  end  o f  1 1 1  a 
p r o b l em  p r o b a b l y  mo r e  them a n y  on e  who p r e ­
c e d e d  h im  a n d  d e v e l o p e d  t a b l e s  s h o w i n g  t h e  
e x p a n s i o n  o f  s t e a m  a n d  c h a n g e s  I n  vo lume a t  
v a r i o u s  p r e s s u r e s .  I n c i d e n t a l l y ,  a e  we w i l l  
d i s c u s s  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  I s  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 .

TREVITHICK

The n e x t  o u t s t a n d i n g  f i g u r e  wan R i c h a r d  
T r e v i t h i c k ,  who a s  c  boy o f  e i g h t  wont, t o  
wo rk  I n  o n e  o f  h i s  f a t h e r ' s  m i n e s  I n  a n  
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 s  much e n g i n e e r i n g  t r a i n i n g  a s  w 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  f a t h e r  was 
m a n a g e r  o f  s e v e r a l  m i n e s  end  t h u s  F . i c h a r d  
was 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  a n d  o b s e r v e  t h e  pump in g  
e n g i n e s ,  p r i n c i p a l l y  o f  Newcomen d e s i 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  wee 
s 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  
b o i l e r .  W h e r e a s  c o p p e r  was  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 ,  hammered 
w r o u g h t - i r o n  p l a t e s  c o u l d  now be  u s e d  
a l t h o u g h  t h e  maximum l e n g t h  was  2 f t .  
R o l l e d - I r o n  p l a t e s  become a v a i l a b l e  i n  
a b o u t  5 / l 6 "  t h i c k n e s s  I n  1 7 9 5 -

I n  1000  T r e v i t h i c k  made a n  e n g i n e  
f o r  6 5  l b  p r e s s u r e ,  h e v l n g  a  2 5 ” c y l i n d e r  
a n d  a 10 f t .  s t r o k e .  T h i s  some h i g h  
p r e s s u r e  made p o s s i b l e  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 i l l s  b o i l e r  
was b u i l t  I n  100b a n d  h a d  a c a s t .  I r o n  
c y l i n d r i c a l  a b o i l  w i t h  t h e  r e a r  e n d  
d* s h e d .

CORNISH BOILER

As t h e  d emand  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 w e r ,  i t  woo n e c e s s a 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  up 
w i t h  t h e  i n c o n v e n l e n c o  o f  a m u l t i p l i c i t y  o f  
om a l l  u n i t s .  H e r e  i s  a  t y p i c a l  C o r n i s h  
b o i l e r .  L a t e r  d e v e l o p m e n t s  saw t h e  f l u e  b r o k e n  
up by many g a s  t u b o o  t o  I n c r e a s e  h e a t i n g  s u r ­
f a c e  a s  much no  p o s s i b l e .  T i l l s  weo e n o e n t . l a l l y  
t h e  d o o l g n  i n  w i d e s p r e a d  uo e  up  t.o a b o u t  1070 .  
Howeve r ,  f i r e - t u b e  b o i l e r s  w e 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 s o ,  b e c a u s e  a l l  o f  

t h e  s t e a m  was 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 ,  
e a r t o  o f  w h i c h  w e r e  e x p o s e d  t o  r a d i a n t  h e e t ,  
t h e y  w e r e  s u b j e c t  t o  d i s a s t r o u s  e x p l o s i o n s .

CORNISH H0ILER
1812  N vr.r



WATER TUBE BOILERS

T h i s  q u e s t i o n  o f  b o i l e r  c e p a c l t y  a n d  
s a f e t y  v e e  o f  bn s i c  i m p o r t a n c e ,  a n d  i t  l e  no  
e x a g g e r a t i o n  t o  s a y  t h a t  f o r  a  t im e  f a i l u r e  
t o  d e v e l o p  a d e q u a t e  t o i l e r s  t h r e a t e n e d  t o  
h a l t  I n d u s t r i a l  p r o g r e s s .

H oweve r ,  man i s  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  moment a  c h a l l e n g e  a r i s e s ,  h e  s o t s  t o  
v o r h  w i t h  m i g h t  a n d  m a i n  t o  l i c k  i t . .

The way t o  o v e r c om e  t h e  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  was t o  u s e  a  w a t e r  t u b t  
b o i l e r .

I n  1 8 5 6  a  w a t e r  t u b e  b o i l e r  w a s  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  was 
n o t  b u i l t  u n t i l  s e v e r a l  y e a r s  l a t e r .  The d r aw ­
i n g  shows a  s i n u o u s  t u b e  a t  a n  i n c l i n e  r a t h e r  
t h a n  6 s t r a i g h t  t u b e .

I n  1 % 7  S t e p h e n  W i 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  t o i l e r  w i t h  t u b e s  a t  1 ^  d e g r e e  s l o p e  a nd  
a r r a n g e d  w i t h  h e n d h c l e s  i n  t h e  h e a d e r  s o  t h a t  
t h e r e  wa6 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 .
The  h o r i z o n t a l  c e 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  e n d  w a t e r  
d r um .  The  v e r t i c a l  r ow 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 s  w e r e  a l s o  o f  c a s t  I r o n  a n d  
w e r e  c a s t  e n - b l o c .  I n t e r n a l  t u b e s  o r  c o r e s  
w e r e  p l a c e d  w i t h i n  t h e  I n c l i n e d  t u b e e  t o  a i d  
c i r c u l a t i o n .

6
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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 s  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  w a s  a b l e  t o  d e s i g n  s a f e ,  
e c o n o m i c 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 o 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  i t s  p r o c e s s e s  a n d  Im­
p r o v e d  e n g i n e s .

The 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  w a t e r  t u b e  b o i l e r s ,  t h o l r  s a f e t y  a n d  I n ­
c r e a s e d  economy t h u s  g a v e  a  g r e a t  im 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  In  t h e  p e r i o d  b e tw e e n  
1870 a nd  1P00 .  T h e s e  b o l l e r a  v e r o  tm 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  powe r  a n d  l i g h t i n g .

-  6 -
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7 ‘i y e a r s  a g e ,  when E d lB c n ,  u s i n g  w a t e r  
t u b e  b o i l e r s  a s  h i s  s o u r c e  o f  s t e a i r , ,  h a r n e s B 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  dynamo ,  he  b e ­
g a n  a w h o l e  new e r a  I n  e n e r g y  p r o d u c t i o n .  At 
t h e  name t i m e ,  h e  o p e n e d  up  new c o n c e p t s  I n  t h e  
f i e l d  o f  e n e r g y  d i s t r i b u t i o n .  Two g r e a t  
p r o b l e m s  v e r e  b e i n g  s o l v e d :

A) Hov t o  m a n u f a c t u r e  u s e a b l e  e n e r g y  
e c o n o m i c a l l y

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

Vo a r e  s t i l l  I n  t h e  m i d d l e  o 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 o  s t e a m  t u r b i n e ,  I n  t h e  e a r l y  1 0 0 0 ' s ,  h i g h e r  
s t e a m  p r e o o u r o o  a n d  t e m p e r a t u r e s  w e r e  n e e d e d  f b r  
moBt e c o n o m i c a l  o p e r a t i o n .  S u p e r h e a t e r s  w e r e  
a d d e d  t o  b o i l e r s  a s  a  means  o f  h e a t i n g  s t e am  
a b o v e  t h e  s a t u r a t i o n  t e m p e r a t u r e .  To m e e t  t ho  
demands  f o r  g r e a t e r  s t e a m  o u t p u t ,  b o i l e r s  w e r e  
I n c r e a s e d  I n  s i z e ,  and  hand  f i r i n g  g a v e  way t o  
s t o k e r  f i r i n g .
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H i g h e r  s t e a m  p r e s e u r e a  e n d  t e m p e r a t u r e o , 
t o g e t h e r  w i t h  g r e a t e r  e t e am  o u t p u t s ,  v 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 s s e s  up  t h e  s t a c k .
P a r t  o f  t h e s e  l o s s e s  c c u l d  h e  r e c o v e r e d  by a d d ­
i n g  more  b o i l e r  s u r f a c e ,  b u t  I t  v a s  g e n e r a l l y  
f o u n d  t o  be mo 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 e n  b o t h .  F e e d v 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 ­
s i d e r a b l e  h e a t  b e f o r e  e n t e r i n g  t h e  B team  d rum .  
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  Im p ro 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 ' s  many u n i t s  v e r e  e q u i p p e d  v l t h  r e h e a t e r b , 
t o  r e h e a t  t h e  s t e a m  a f t e r  I t  h a d  p a s s e d  p a r t  v a y  
t h r o u g h  t h e  t u r b i n e s ,  t h u s  Im 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 v d e r e d  f o rm  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 ean s  o f  s i m p l i f y i n g  a nd  Im p r o v i n g  c o m b u s t i o n  
e f f i c i e n c y .  P u l v e r i z e d  c c a l - f l r l n g  made r o p i d  
s t r i d e s  i n  t h e  1 9 2 0 ' s .  No t  o n l y  v a e  e f f i c i e n c y  
im p r o v e d ,  b u t  a  v i d e r  v a r i e t y  o f  c o a l s  c o u l d  b* 
u s e d ,  a nd  s t e a m  o u t p u t  v a s  i n c r e a s e d  v l 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 e t a i n e d  b r i c k - l i n e d  f u r n a c e s .  
T h o s e  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  v a s  
e v i d e n t  t h o t  n e v  t y p e o  o f  f u r n a c e s  v e r e  n e e d e d  
I f  f u l l  a d v a n t a g e  v e r e  t o  be  o b t a i n e d  f r om  
t h i s  m e t h o d  o f  f i r i n g .

The n e e d  f o r  im p rov ed  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  c f  v a t e r - c o o l o d  f u r n a c e s .  
Many d i f f s r e n t  s t a g s e  v e r e  p a s s e d  t h r o u g h  I n  
t h i s  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 . ,  r e f r a c t o r y  f u r n a c e s ;  
t u b e s  c o v e r e d  v l t h  m e t a l  o r  r o f r a c t o r y - l l n o d  
b l o c k s ;  t u b e s  embedded  i n  p l a s t i c  r e f r a c t o r i e s , 
a:vJ b a r e - t u b e u  b u c k o d  v l t h  r e f r a c t o r i e s .  An 
i m p o r t a n t  f e a t u r e  v a s  t h a t  t h e  t u b e o  f o rm i n g  
th<* v a t e r - c o o l o d  s u r f a c e  v e 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  s y s t e m ,  a n d  t h o  h e a t  t h e y  a b -  
a r . / od  v a n  f u l l y  u t i l i z e d  t o  make  s t e a m .



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  
i n  s t e a m  g e n e r a t i o n  1b 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  on  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 ;  Im p ro v e d  f i r i n g  m e t h o d s ;  m e t a l s  f o r  
h i g h e r  p r e s s u r e s  a n d  t e m p e r a t u r e s ;  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  many o t h e r s .
T h u s ,  a t  t h o  m i d - p o i n t  o f  t h o  2 0 t h  C e n t u r y ,  
t h e  m od e r n  c e n t r a l  s t a t i o n  b o i l e 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 s  u s e d  by 
E d i s o n  75 y e a r s  a g o .  I t s  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 .  I t s  f u r n a c e  may 
con sume o s  much 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  may b e  o v e r  1 , 7 0 0  000  p o u n d s  
o f  w a t e r  e v a p o r a t e d ,  p o r  h o u r .  D o s i g n  p r e s s u r e s  
e x t e n d  a s  h i g h  a s  2700  p e l , a n d  s t e a m  t e m p e r a - '
t u r e s  c *  1100 F a r e  b e c o m i n g  common.

The P o 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 s e 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 s s e n t i a l l y  
e l a r g o  w a t e r - c o o l e d  f u r n a c e  w i t h  a  s u p e r h o o t e r ,  
e c o n o m i z e r ,  a n d  e i r  h o s i 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  im p r o v e  t u r b i n e  e f f i c i e n c y .  An 
i m p o r t a n t  f e a t u r e  in  t h e  h i g h  d o g r o c  c f  r e -  
l ' u b i l i t y ,  s o  t h a t  s l n g l e - b o i l e r - p e r - t u r b i n e  
i n s t a l l s t i o n o , w i t h  n o  s t a n d b y  u n i t s  o r  e r c n s -  
c o n n o c t i n g  p i p i n g ,  h a v e  b ecome s t a n d a r d  p r a c t i c e .  
B o i l e r s  a r e  o f t e n  n o t  t a k e n  o f f  t h o  l i n o  f r om  
cnc  y e a r  t o  t h o  n e x t ,  e x c o p t  f o r  m a n d a t o r y  
amn ia  1 i n s p e c t i o n s .
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A t  t h e  o t h e r  e n d  o f  t h e  s c a l e  l a  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 e e d s  I n  many i n d u s t r i a l  p l a n t s ,  
h o s p i t a l s ,  a n d  l a r g e  b u i l d i n g s .  I t  i s  a  f u l l y  
a u t o m a t i c  s 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  minimum 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  b o i l e r  p r a c t i c e  
l a  t h e  f a c t  t h a t  t h e  f e a t u r o s  o f  ec< n o m j  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 a v e  a l s o  b e e n  i n c o r p o r a t e d  i n  s m 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 o  
u n i t s  w h i c h  a r e  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 u 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 n o e  B o i l e 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 i r e m e n t s  r a n g i n g  
b e tw e e n  8 0 0 C p o u n d s  a n d  5 0 , 0 0 0  p o u n d s  p e r  
h o u r .

T h i s  l a r g e r  I n t e g r a l - F u r n a c e  B o i l e r ,  i s  
u s e d  i n  l a r g e  i n d u s t r i a l  p l a n t s  a n d  many 
c o n t r o l  B t a t l o n n .  I t  i s  a d a p t a b l e  f o r  s t e a m  
r e q u i r e m e n t s  up  t o  3 ^ 0 , 0 0 0  p o u n d s  p e r  h o u r ,  
p r e s s u r e s  t o  1 1 5 0  p s i ,  a n d  t e m p e r a t u r e s  t o  
Q10 F .  T i n  h o p p o r  o o t t o m  d e s i g n  c o n t r i b u t e s  
g r e a t e r  f u r n a c e  c o o l i n g  a r o u ,  p r o v i d i n g  f o r  a 
s e l f - c l e 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 s h  
r e m o v a l .
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B o i l e r s  f o r  N a v a l  a n d  M e r c h a n t  M a r i n o  u s e  
c a l l  f o r  s p e c i a l  d e s i g n s  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  s e a  a n d  i n  p o r t .  The  S i n g l e - U p t a k e ,  C o n ­
t r o l l e d  - S u p e r h e a t  B o i l e r  i s  one  o f  a  a e r i e s  
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 o  h i g h  d e g r e o  o f  
economy 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 .

The C y c l o n e  F u r n a c e  l a  t y p i c a l  o f  t h e  
m 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  economy i n  s t e a m  
g e n e r a t i o n  i s  f o r e v e r  l e a d i n g  t o  new I n v e n t i o n s .  
C r u s h e d  c o a l ,  b l ow n  s p i r a l l y  a t  g r e a t  s p e e d  
i n t o  t h o  C y c l o n e  F u r n a c e ,  i s  embedded  i n  a  
c o a t i n g  o f  s l a g ,  w h e r e  i t  b u r n s  r a p i d l y  i n  n 
c o n t i n u o u s  b l a s t  o f  h i g h - t e m p e r a t u r e  a i r  
t r a v e l l i n g  a t  2 0 0  mph .  The  C y c l o n e  F u r n a c e  
t r a p s  9 0 ^  t h e  a s h  i n  t h e  f o rm  o f  m o l t e n  
s l a g ,  w h i c h  c a n  bo r e a d i l y  d r a i n e d  o f f ,  a nd  
g a s e s  p a s s i n g  up  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 o  o f  f l y - a s h .
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One I m p o r t a n t  f e a t u r e  l a  common t o  a l l  
t h e s e  u n i t e :  They  o p e r a t e  w i t h  n a t u r a l  c i r ­
c u l a t i o n .  No pumps 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 .  Th9 w a t e r  f l o w s  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 tw e e n  
w a t e r  on  t h e  one  h a n d ,  a n d  t h e  a t e a m - w a t e r  
m i x t u r e  on  t h e  o t h e r .  H ow ev e r ,  a s  w a t e r  a n d  
s t e a m  p r e s s u r o  j o e s  u p ,  t h i s  d e n s i t y  d i f f e r e n ­
t i a l  b ecomes  l e s s  a n d  l e e s ,  u n t i l  I t  d i s a p p e a r s  
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 a 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 .  
Howeve r ,  i n  t h e  m id  1 9 3 0 ' s  The 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 am  S e p a r a t o r ,  w h i c h  l a  
l o c a t e d  i n s i d e  t h e  S t e a m  Drum. T h i s  c a u s e s  t h e  
s t e a m - w a 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  w a t e r  i s  d i r e c t e d  down ­
w a r d ,  a n d  t h e  l i g h t  s t e a m  r i s e s .  W i t h  t h i s  
d e v i c e ,  i t  was  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 n t ' i 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 s  g r e a t  a s  

2 7 0 0  p s i .

So h e r e  i s  w h o r e  we s t a n d  t o d a y .  T h i s  
g r o a t  b o i l e r  m i g h t  b e  t a k e n  a s  a  s ymbo 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 i e s  s t e a m  a t  2 000  p s i ,  lOpO 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  80 t o n s  o f  c o a l  a n  h o u r ,  w h i c h  l o  
g r o u n d  i n  t h e s e  p u l v e r i z e r s  t o  t a l c u m  powd e r  
f i n e n e s s .  T h i s  c o a l  l o  b l ow n  I n t o  u f u r n a c e  
w h i c h  o p e r a t e s  u n i 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  In  r e c e n t  y e a r s .  I n s t e a d  o f  
u s i n g  two f a n s  - 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 raw g a s e s  o u t ,  o n l y  a f o r c e d  d r a f t  f a n  l e  
u s e d .  T h i s  moans  e l g n i f l c a n t  s a v i n g s  I n  c o n ­
s t r u c t i o n  c o s t s ,  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 n g  s i m p l i c i t y .
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The s t e a m  I s  s u p e r h e a t e d ,  t o  1 0 ^0  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 s  a g a i n  r a i s e d  t o  1050  F s o  I t  
c a n  do I t s  w o r k  e f f i c i e n t l y  i n  t h e  low 
p r e s s u r e  t u r b i n e .  Now I  t o s s  o f f  t h i s  s t e a m  
f i g u r e  o f  1050  F  v e r y  l i g h t l y .  B u t  d i d  y ou  
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  a t  t h i s  t e m p e r a t u r e  - -  w h i c h  1n 
s o  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 low  I n  t h e  d a r k ?  B e h i n d  t h a t  s i m p l e  s t a t e ­
m e n t s  s t a n d s  a  v h o l e  h i s t o r y  o f  t e c h n o l o g i c a l  
d e v e l o p m e n t  w i t h o u t  w h i c h  p ow e r  p r o g r e s s  
w o u l d  h a v e  b e e n  s e r i o u s l y  c u r t a i l e d .

T h i s  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  
90 p e r  c e n t .  I n  o t h e r  w o r d s ,  I t  I s  t a k i n g  
J u s t  a b o u t  a l l  o f  t h e  h e a t  o u t  o f  t h e  f u e l  
t h a t  l e  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 s s o c i 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  
9000 B t u .  O n ly  t h i r t y  y e a r s  a g o  I t  t o o k
1 8 , 0 0 0  B t u  t o  d o  t h e  same J o b .  E u r e l y  t h i s  
I s  a  g r e a t  f o r w a r d  s t o p  - -  o n e  o f  w h i c h  v e  
a s  b o i l e r  d e s i g n e r s  a 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 i n e e r s  c a n  a l s o  bo  p r o u d ,  
b e c a u s e  i t  i s  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 e r a t i o n  
t h a t  h a s  made I t  p o s s i b l e .

T h e s e  g r o a t  e n e r g y - m a c h l n e s  a r e  a  k ey  t o  
t h e  powe 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 .

Now, I  b e l l e v o  I  h a v e  s hown  why s t e a m  
b o i l e r s  v e r e  I m p o r t a n t  i n  t h e  p a s t  a n d  why 
t h e y  a r e  I m p o r t a n t  t o d a y .  Wha t o f  t h e  f u t u r e ' .

I  w ou l d  l i k e  t o  t o u c h  o n  two I m p o r t a n t  
d e v e l o p m e n t s  - -  o n e  o f  im m e d i a t e  i n t e r e s 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  s i g n i ­
f i c a n c e .

! : I ;■! T FS I 1 
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T h i s  c o l l e c t i o n  o f  c u r v e s  p o i n t s  o u t  
r a t h e r  w e l l  t h e  d i r e c t i o n  i n  w h i c h  we m u s t  
go  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  shows 
p l a n t  n e t  h e a t  r a t e s  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 .

Whe re  t h e  t o p  c u r v e  i n t e r s e c t s  2000  p s i  
i s  J u s t  a b o u t  w h e r e  we s t a n d  t o d a y .  As 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  i s  n o t  
g o i n g  t o  g i v e  a s  much g a i n  i n  h e a t  r a t e .  We 
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 s s u r e .  F o r  e x a m p l e ,  i f  we u s e d  p s i
p r e s s u r e  a n d  1200 F  s t e a m  t e m p e r a t u r e ,  w i t h  
two  r e h e a t s  t o  1200 F ,  we w ou l d  h a v e  a  h e a t  
r a t e  o f  a b o u t  p 100 B t u  p e r  n e t  k i l o w a t t - h o u r .  
Howeve r ,  w h i l e  we 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 e a t o r  a l l o y s  f o r  t h e s e  c o n d i t i o n s ,  t h e  
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 o  r e a d y  f o r  t h e  e n t i r e  Jump.  T h e r e ­
f o r e ,  f o r  t h e  n e x t  s t e p ,  we a r e  g o i n g  t o  U ^ O O  

p s i ,  1150 F ,  w i t h  t h e  f i r s t  r e h e a t  t o  1 0 ? 0  F ,  
a n d  t h o  s e c o n d  t o  1000  F .  Tho h e a t  r a t e  f o r  
t h e s e  c o n d i t i o n s  w i l l  be a b o u t  8 ?00  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  we p o i n t e d  o u t  t h a t  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 s i ,  a n d  70?  F ,  
s t e a m  h a s  t h o  same 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 a n  no l o n g e r  bo o o p a r a t e d  f r om  
t h e  w a t e r .  T h i s  m e an s  t h a t  a n  o n t i r o l v  new 
k i n d  o f  s t e a m  g e n e r a t o r  i s  n e e d e d .  As a  
m a t t e r  o f  f a c t ,  i t  i s  no l o n g e r  p o o s i b l e  t o  
u n e  t h e  w o r d  b o i l e r  s i n c e  w a t e r  d o e s  n o t  b o i l  
a t  t h e s e  p r e s s u r e s .  I t  i n s t a n t l y  becomoo 
s t e a m .

To m e e t  t b e n e  c o n d i t i o n s ,  B&W h a s  d e ­
v e l o p e d  t h o  U n i v e r s a l  P r e o o u r o  S t e am  
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 ow  t h o  c r i t i c a l  
p r o s G u r o .  W h i l e  t h i s  p i c t u r e  o f  t h e  u n i t  
may soom q u i t e  c o m p l i c a t e d ,  y o u  c u n  t h i n k  
o f  i t  a s  b e i n g  m e r e l y  on e  l o n g  t u b e .  W a t e r  
e n t e r s  a t  o n e  o n d ,  c h a n g e s  t o  s t e a m  a t  some 
i n t e r m e d i a t e  p o i n t ,  a n d  be comes  s u p e r h e a t e d  
o n  i t B  way t o  t h o  o u t l e t  e n d .

EFFECT OF STEAM PRESSURE AMD TEMPERATURE 
PLAMT NET hfAr RATE

 **1 ~ •
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T h e r e  i s  n o t h i n g  new a b o u t  t h i s  p r i n c i p l e .  
Men h a v e  b e e n  w o r k i n g  w i t h  I t  a i n c e  a t  l e a s t  
182k . I n  my own Company ,  we b e g a n  e x p e r i m e n t a l  
w o rk  I n  1 9 1 6 .  As t h e  man s a y s ,  t h e  I d e a  1 b 

s i m p l e .  A l l  t h a t  h a s  t o  be w o r k e d  o u t  a r e  t h e  
d e t a i l o .  B e l i e v e  me, t h e  d e t a i l s  h a v e  t a k e n ,  
a n d  a r e  t a k i n g ,  Bomo w o r k i n g  o u t !

The f i r s t  U n i v e r s a l  P r e s s u r e  U n i t  i s  b e ' r g  
I n s t a l l e d  I n  Tho P h i l o  P l a n t  o f  Tho O h io  Power  
Company o n  The A m e r i c a n  Gas & E l e c t r i c  S y s t em .  
F a b r i c a t i o n  h a s  b eg un  a n d  i t  i s  e x p e c t e d  t h a t  
t h e  u n i t  w i l l  bo  r e a d y  f o r  o p e r a t i o n  e a r l y  i n  
1 956 .  T i l l s  new I n s t a l l a t i o n  w i l l  g e n e r a t e
1 2 0 , 0 0 0  k i l o w a t t s  - -  t h r e e  t lm e a  a s  much a s  
t h e  30 y e a r  o l d  u n i t  i t  w i l l  r e p l a c e .  I t  w i l l  
f i t  i n  t h e  some s 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  w a t e r ,  a n d  w i l l  r o q u l r o  a b o u t  ^ 0£  l e o o  
f u e l  p e r  k i l o w a t t - h o u r .  Thu s  w i l l  b e g i n  
a n o t h o r  e n t i r e l y  new e r a  I n  e n e r g y  c o n v e r s i o n .

Now 1 know t h a t  many o f  y o u  a r e  t h i n k i n g  
"What  a b o u t  A tom ic  E n e r g y ? ” I  h a v e  no  d o u b t  
t h a t  when o u r  p r e h i s t o r i c  a n c e s t o r s  saw a  
v o l c a n o  b l o w i n g  i t s  t o p ,  o n e  o r  two o f  t h e  
l o s s  f r i g h t e n e d ,  more  I n t e l l i g e n t  among 
th em  m i g h t  h a v e  w on d e r e d  d im l y  how t h a t  g r o u t  
e n e r g y  c o u l d  bo  h a r n e s s e d .  As v e  h a v e  a l r e a d y  
6 o e n ,  t o n s  o f  t h o u s a n d s  o f  y e a r s  p e e s e d  b e f o r e  
somebody d e c i d e d  t h a t  s t e a m  was  t h e  way t o  do 
t h e  J o b .

I n  t h e  s ame f a s h i o n ,  when wo saw t h e  
t e r r i b l e  m i g h t  o f  a t o m i c  f i s s i o n  r e l e a s e d  
e v e r  H i r o s h im a ,  we w e r e  a n x i o u s  t o  know how 
t h l o  g r e a t  f o r c e  c o u l d  bo t a m e d . A g a i n ,  t h e  
a n s w e r  i s  n t oom  o r  i t s  e q u i v a l e n t .

Too many p o o p l o  w i t h o u t  a  f u l l  k n ow l e d g e  
o f  t h o  f a c t s  h a v e  b e e n  w r i t i n g  a b o u t  t h e  
g l o v i n g  b e n e f i t s  t,o bo e x p e c t e d  f r om  A tom ic  
E n e r g y .  And c e r t a i n l y  t h e r e  w i l l  b e  many 
b l e s s i n g s  ! n  t h o  f u t u r e .  B u t  a s  p r a c t i c a l ,  
e v o r y  day men ,  c h a r g e d  w i t h  im m e d i a t e  d e ­
c i s i o n ,  v e  m u s t  k e e p  o u r  f o o t  o n  t h e  g r o u n d  
and  t a k e  e a c h  s t o p  c a r o f u l l y .



U I * • V, A"S

T h i s  c u r v e  s h o v e  t h e  r a t e  a t  w h i c h  t h e  
A tom i c  E n e r g y  Co ron i3B ion i t s e l f  e x p e c t a  
A t cm 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  
may a c t u a l l y  h e  s om ewha t  f a s t e r ,  b u t  t h i s  i s  
a  f a i r  g u i d e  c f  w h a t  v e  m i g h t  e x p e c t .

The q u e s t i o n  i s  on e  o f  e c o n o m i c s .  Hov 
much d o e s  i t  c o s t  t c  b u i l d  a n  A tom 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 om p a r e d  v i t h  a
f o e s l l  f u e l  o r  h y d r o  p l a n t ?  Hov much v i l l  i t
c o s 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 oB t  
o f  f u e l ?  B e c a u s e  o f  t h e  g r e e t  t e c h n o l o g i c a l  
a d v a n c e s  I  h a v e  e l r e e 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  j l a n t . o ,  A tom i c  E n e r g y  p l a n t s  
v i l l  r e a l l y  h e v e  t o  go  some ,  e s p e c i a l l y  i n  t h e
U . S . ,  t o  J u s t i f y  t h e i r  c o s t .

D e s p i t e  t h i s ,  v e  b e l i e v e  t h e  AEC i s  s o u n d  
I n  g o i n g  a h e a d  v i t h  a p l a n t  t o  g e n e r a t e  6 0 , 0 0 0  

k v .  Ah y o u  know .V e s t i n g h o u e e  h a s  t h e  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  be e t  S h i p p J n g p o r t ,  P a .  o n  t h e  P u q u e e n e  
L i g h t  Co. s y s t e m .  Twc o f  t h e  b o i l e r s  a r e  b e i n g  
b u i l t ,  by B a b c o c k  & W i l c o x  Company a n d  t v o  by 
F o r t e r - W h e e l e r  C o r p .

As t h i s  d i a g r a m  s h ew s ,  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 e n e r a t e  s t e a m  i n  
s p e c i a l  b o i l e r s  w h i c h  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 s .  W h i l e  t h e  
o v e r a l l  c o n s t r u c t i o n  e n d  o p e r a t i n g  c o s t s  may 
be  h i g h ,  much w i l l  b e  l e a r n e d  f r o m  t h i s  p l a n t  
t h o 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 pm en t ,  o f  t h e  i n d u s t r i a l  u s e  o f  A tom i c  
E n e r g y .
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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  in  a l l  w a y s

19% population growth
\ in c e  e n d  o f  19*15

I  h o v e  r a n g e d  f a r  I n  t h i s  d i s c u s s i o n  o f  
t h e  d e v e l o p m e n t  o f  t h e  o t e a m  b o i l e r .  I t  w ou l d  
n o t  be  f a i r  t o  c o n c l u d e  w i t h o u t  t a k i n g  a  l o o k  
a r o u n d  home .

Nobody g e t s  v e r y  f a r  t h e s e  d a y s ,  i n d u s t r i a l ­
l y  o r  d o m e s t i c a l l y ,  i f  h e  i s  n o t  c l o s e  t o  a n  
e l e c t r i c  s w i t c h .

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

I n  N o r t h  C a r o l i n a ,  t h e r e  h a s  b e e n  a  1 9 f  
p o p u l a t i o n  g r o w t h  s i n c e  1 9 !,i>» I n  t h e  same 
t i m e ,  t h e  numbe r  o f  e l e c t r i c  c u s t o m e r s  h a s  
d o u b l e d .

Your  g r e a t  powe r  c o m p a n i e s ,  s u c h  an  
C a r o l i a a  Power  a n d  L i g h t  a n d  Duke ,  w h i c h  a r e  
among t h o  o u t s t a n d i n g  u t l l l t l o a  I n  t h e  U n i t e d  
S t a t e s ,  h a v e  b e e n  a b l e  b o t h  t o  p r o v i d e  t h i s  
powe r  a n d  k e e p  i t e  c o s t a  w i t h i n  b o u n d s ,  d e s ­
p i t e  t h o  g r o a t  I n c r o a a e a  i n  c o o t  o f  c o n s t r u c t ­
i o n ,  f u e l  a n d  o p o r a t i o n .

B e h i n d  y o u r  o l o c t r i c  s w i t c h  l i e n  N o r t h  
C a r o l i n a ' s  p r e s e n t  a n d  f u t u r e  g r o w t h  a nd  
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 .  "More 
S t e am  - L e s s  M u u c l o " .

3 ,4 6 7 ,0 0 0
POPULATION 
END OF 194}

4 ,1 2 6 ,0 0 0
PBESfNT POPULATION 

* ESTIMATE)

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  in  a l l  w a y s

100% ELECTRIC CUSTOMER GROWTH SINCE END OF 1945

Jfctfg il I J p S riflf

A /  Ll '
• l l

EUCTRIC CUSTOMER! 
END Of 1945

a : , *

PRESENT 
ELECTRIC CUSTOMERS

W E S i p r M I A l  l l f i l  ( l ‘  I  l E C T H i C i I  V

A V C I I A O r  U ' . l  P I  # C U S T O M !  H  A ,  I I I , M  a MI C I  P A I D
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H y d r o G a r b  
P r o c e s s i n g

P rocess
Con tro l
E s t im a t e  b e n e f i t s

T h e s e  f iv e  m e t h o d s  

p a s s  c re d ib i l i t y  t e s t s

R e a c t o r  c o n t r o l

F u z z y  a p p r o a c h  u s e s  

n o n e x a c t  e x p r e s s io n s

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

B e t t e r  p r o d u c t iv i t y  

is  th e  b ig  p a y o f f

L a b  i n f o  s y s t e m

F a c t o r s  in  s e le c t io n  

o u t lin e  e n h a n c e m e n t s

O il  f r a c t i o n a t o r

M o d u la r  c o n t ro l 

is  n o w  m u lt iv a r ia b le

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

i a n a g e m e n t  p r e p  r e v i s i t e d

i e m b r a n e  r e c o v e r s  h y d r o g e n

•S
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P R O C E S S  T E C H N O L O G Y

M e m b r a n e s  r e c o v e r  h y d r o g e n

Conoc^ uses membrane separation to 
jj^ p tfe r the hydrogen that would 
otherwise be lost in hydroprocessing’s 
purge stream

K. G. Shavor, Conoco Inc., 1’onca C -n\. Okla..
G. L. Poffenbarger, MI'.DAI . Houston. Texas and 
D. R. Grotewold, 1 .iquid An I lupinming (■<np . 
Houston, 'Texas

A MI.MBkANK HAS1.I I1, ltngeti recovery system (HRS)' 
oilers a simple, reliable anil economical answt . to die demand 
!• r increased hvdtoccr. rupplv Tin sv • 
tern can deliver a reliable supply <>t 

pure I lj from ollgas .streams 
containing from 15>?r to Uli'i JH Hie 

pm it y level of a membrane based 
li..,' allows maximum versatility in the 
plant use ol recovered II i Simple, low- 
cost installation and an advamed, low 
maintenance design coiitnbutr to HRS 

 ̂ efficiency and economy 
1 An iiiiportant application lot tin- 

membrane b.eed I IKS is in iomiicli"ii 
with Jiv. Iiopio, essim; units Moie hvdin 

4 H' tl Will lie heeded when hvdlopliH evsmi*
Seventy Is lie teased to meet Slinntelit 
(jovei linn iit-riiandateil ptodui ( s|h c tin a 
lions It adit ion.I'ly. the hvdtogrn is suj 
plied a< a byproduct Irotn naphtha_ 
c.it.ilvtu u forming, or .wi prim.iiv prod 
a’t bum Meatn irfnrming ol light hvdto 
tarljiins 'The HRS offers an additional 
supply ol hydrogen by tecoveiim; the 
•ittiouiit lust iii the puti'.e slieam from a 
hyiltnpioicssot's liydlogrn m vile loop 

A |oiiii venture between Dupont and 
lllrtllbi | s u| the All I UiUllle < irolrp i If 
•'led tin Medal metnbiaiu based I IKS

p i  ? * / "  -  

/ / , :
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C t . ' t ' c i s

ftcj t VivwotWLtlAi 
fnomia.ino based hyutogon y . jv,

mcovvry s y s t e m  tfVfv-

I he process has proven reliable since its startup m December 
o| I9H7 at Conoco's I Vinca City, Okla., refinery The process 
proved remarkably cost-efficient: a simple payback was 
aihteved in just 1.7 years.

The Conoco experience lias demonstrated the ptol liability
01 the I IRS, wliii It continuously exceeds design spec ilu anons 
for hvdtoeen recovc-ty, even with a Iced rate variation from li 
to .!<) MMm Id. A view ol the I IRS is shown in l ig I I'tg
2 shows the liistorit.il leed and hydtugen product stream 
t ompositions and Tig i shows the hnturiia! hydrogen lecov- 
et y i ate

Operating benefits. 1 lie not.illation ot a membt.mcb.ised 
HRS oilers sevetal inlteient advantages to hvdtoplmessing

Hydrocarbon Ptocevwna. .tune 1991 rr
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mills. Improved product ({ti.ility. increased catalyst life, 
greater feedstock flexibility, higher productivity, inrremental 
hydrogen economy (the dilferrnrc between hydrogen’s fuel 
gas value and its feedstock value), and reduced power 
consumption hav .ill lollowed the adoption of this technology.

Specific operational benefits lor the Conut o toiiimerci.il 
I IKS UK lllde

• Added value resulting from the upgrade of the cokcr 
distillate product limn the gas oil hydrotreater (GOHDT) to 
higher quality gas oil.

• Dec leased c oking ol the GOHDT  catalyst due to a lower 
updat ing temper.ituie .ictomp.immg the higher liyrhogen 
paiti.il ptessute Catalyst life has increased This translates to 
l i l t  teased tun lengths and fewer turnarounds

• Knh.wurd light cycle oil hychoclesulhiri/er (LCOHDS) 
productivity lesser passes ol dark oil feed through the unit 
ale rccjuurd to meet product API and color speciln atiom

• I.ongci times between regdieraticm ol tiie I.COI IDS unit 
din' to the In reused operating severity possible through use 
<>l highe r hvdrugcn i mu nitration in the unit

• Decre.isi'd enetgy innstimptlon in the GOI11 )T make-up 
i omptessoi due to tec yi le ol the l.( ■( )l II )S pimp- I he higher 
hydiogeti punts sue.im allows lower solumetnc llossiuto of 
m.iketip g.n to he ioinptessed.

hi omp." non lo oihi'i hydrogen te-ioseiy ssstems, the 
Coikho n lmeiy I IKS has mimm.il utilits and maintenance 
c o s t s  Ctilitlc's include loss pressure waste steam hu the Iced 
pn'healct, elcctinity lor heat tta< mg on piping and sessols 
duiiiig I IKS iii.it t is it s and mstiumcnt .ut Mamteiiam >• tor 
the lit Mila.me s \ stem has been limited to niutme inspections, 
recalil.ranon < 1  instruments and liltei element change nut 
I he onstirum elfn n nc s ct the HRS has e<|oaled the teed gas 
as ail.ibilits

(able 1 identities die i|o.in(ill.ih!c ei onumii bt'tn tits ot the 
I IKS

TABLE 1—HRS economics

I n v e s t m e n t .  S  6 6 2 . 0 0 0
Debits. $/yr
Steam consumpt on 22.000
Lost !,;ii..>gi>n tur! ,u!ue nV]
Maintenance and overhead 29,000

total 126.000
Credits, S/yr
Gas oil HOT product upri'ado 396.000
ICO HD5 product upgrade 74 (W0
Reduced power consumption 42,000

Total 5 1 2  000
Earnings. $/yr 306.000
S i m p l e  p a y b a c k  p e r i o d ,  y r  1 7

TA3LE 2—Typical hydroproccssing unit 
operating conditions

Updating in iperalu'e "I nOO-OM
Operating ptetitiure pyg 100 3 000
Chomr.il hydmgencunsumptinn.r.c.'/DUlni teed 200 2000
i’utgu stream hydrogen content rrioi'c (>0 9C
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Hydroprocessing background. Ilvdiugen toiisiimei 
' " li as li.ilioirr.ili i•, liv ill mle still imzr is and hydmi r.n Km s 
triinn. 11:i|>tiiilu s .iriii upgiade luw v alue distillate stir.tins 

I I | | I | | *  s . il l I ll ill t l l i K l l  m ks  I ' I  ( l i u i l l l l l s  I III- M’V r* 11 f \ ( |**|| i -

(" lallilf anil piessuie irijimril t.. ,ii ■ imifilisll llir I i»ll\rlslot) 
I mu'" ) ot a |i\ d|ii|tin I'voin; unit \ .it it s Willi the i mu In i< ills 
"I •' • 11 - r dst 11. k I ligh -1 ii r ssi 11 r IA ill in l ai lei s air iillrli iim il 

i "to. in 1111 * 11* i Ihulim; | miiiiI in.ili rials into mmm fuels. 
Imvil (in'Min liwlniltr.ilns i utulvtliallv slalrlll/r 

i remove uli|t i lionalrlr i li tni iils I oin |>«*tl■ ili-nt11 |ilml 
:'ls . | trril'loik1 l.il'lr .' anil I n; I hmv lvpn.il 
' ll o| a i n rssinr i o| ii III n ins anil a I \ (iii a I I low si In a nr 

I" tin Its ilng hoi rssmr mill. hvdiogen is lonilnnril will 
,,i“ f»• ll | |  I  I I  aln.' fir.ilriI lii lolr In ilii; fi ll III llir | | m I | o ( i | O i  rss 
,,,ll • • lot III llir Ir.i. u. IimIihiu 11 is i oiisiiui' d I I I  ili'siilloi

ization, hvdtogcnatinn, hvdrm i m king and otliri sidi rear 
tinns. t in onsumrcl hydrogen is separated limn tin iraiioi 
licjuul pit 'due ts and ret y< led liar k to the rent tm I lie teryr led 
hydrogen is combined with Iresh makeup hydrogen print tu 
being fed to the hydtoprm essing re.atm A pmnmi ul the 
him  led hydrogen is purged lo pievent inert hmldup

.Most r e f i n e r i e s  amine treat the lecvilr si team In remove 
undesirable sulfur compound* and then lake advantage ol the 
ptessuie energy contained in the purge siie.un liy using it as 
makeup hydmgen for lower pressure hydroproi essing opera­
tions l ie ii shows an integrated tefinery hydroproi essing 
hydrogen system

The high-pressure hvdiogen purge stieaiu I rout a 
hvdropro> essing unit is an ideal candidate Im hydrogen 
recovery With membrane technology, hydrogen separation is 
driven by a partial prcsstite different r I he leiovcrrrl hydro* 
gen i.in he teturned lo tile hydroproi essing unit teat im loop 
as makeup m used as a high purity hydrogen stream (or other 
hvdroprocessing applications

Hydrogen partial pressure is a key design and operating 
l onsuh iaiion fnt a hydroproi essing unit f in new 
hydioprmessing units, the hydrogen partial picssuie te(|uiied 
to aihifve the tlesited (omi'tMiiii dim ilv .diet is equipment 
sizes, pressure t lassifit alions anti to.sts Inimpi'rating mem* 
hi.Die* based IIRSs into the design ol new hvdiopiorcsMtig 
units keeps npci.nitig piessure at an eimimnn level

In existing livdtopriKessing units. Iiydrogen p.u nal piessuie 
tliret ilv allei is operating seventy, t muptrsNimi i nsls ami liquid 
thiiipnt Iiim.illation a membiane based I IKS nduiev 
operating < osts and m mi teases liquid ihtupui I a i .using ilu 
hvdiiigen p.uti.tl pressuic in du le.utm

A membrane-based HHS was ilu* pu Inn d letlmtilngv in 
ten i\i i blgb pm ilv hvdiogen limn ( arnom's ( |( )| II ) 1 purge 
b\ using the available pies*me <it'o| t" the M < H II )S

Pies imislv, it (animus I’mu a ( it v lelineiv, . i < • < ) 111 > I 
high piessuie pinge siieam, imit.iiiimg i'l tind livdtngen, 
led the It* >111JS and the 11 vugeill' lit I'll! led petiole till i gas 
(l.l’(J) leniv *iv mill III' (nilge slie.illl vs.is |e| i|uv\n limn 
ill'* ( i( )| II) I to ihe |.( .'( )| 11 )S and Used mi a oiii i* thnHigh 
b.ois ill (lie I C ‘t >111 )S hi'lmr being purged In the fuel svsieiti 

( a'III u us design SJH'I |||| .Itimi Im the 11K S was lit pl.idtll e 
a st11 am i out.lining '< i iiml* ■ hvdiugen limn the < •< )l 11 > I 
lltgll pie '.sill i* put ge st M'.l III (7 ' ' in oVei v III hviltugeii i I lie 
aval 1.11 lie piessuie ill op hum the ( ■( >111)1 In the I ( ( )| II t> 
piuvidi'd the diiv ing tmi e Im the iiieiiilu.iiie si p.ualimi I u; 
ti lllusliales the piesent t it ll II I I I ( < )111 IS sv stein

I h' 11 K-S |iv driu ai I inn piudui t Mienin is eiil tu ilu < t *, n 
dll I' Hi i iv ii v lllllt fill lit nv ei vol | l’( i I le* hv dlilgi ll (il'iilni I 
limn the I IKS is sent li* the I ( < >1II >S ai *i acaili, used mi a 
■ im thitiugh basis llii ,i 11 si nl the high | mu it s * I tin hvdiogen 
lei’d to the I .< '( till )N, the I ( < )l 11 >S ollgas lemailis 'HI * mol'', 
hvdiugen I'lie high (mi11v nl tin uflgas iIIhws |m uptimmii 
hvdliigi n i.nliz.itimi I \ tei vi ling tins siii .nn tu the < •< >1II ) I 
tll.lkeilp i llipiessnl I in* .If|illlli>11 n| ihls teinle ell' i ivi lv 
ini n aves the i ap.ii itv ul tlit ineiiilii.ini unit

Design philosophy. I lie l> • d pu in .itiiu m i . imn i out.mis 
a kill'I kuiit ill mu. a li ed pirht atri and a ill v gas liltei I red 
gas elitet s the pietie.ltmerit set Him at ilu klu > knul ill lint In

ilnn Inn*
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elillnll.iti' 11<|ttlii slugs .ilul I « iin»\«• entl.ntieil I n j t m I Uloplris
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i ii i'i I mt" tie .inntilii*- li't'-n ■ li tie liln t I "il" lli .ue I t In ti 'I
vs.ill .tinI 111r11uuii s i. (loss i.eli ills I I I ' . V . I I ' I  tie ti i . I  i;.i-
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II • e |" 1 1* >i itr i 1 * i iitr i 1111" i \(Iihi tie pi'i mi'.tii<1 el .ippi11v 
im in I e ' i l  pH "'il'

l ie I l l l ' t  v. i iii i it i it .I • i mu'iliniiu J l« s il ii I it \ ii. I
0 0  H ^ c l i n c . n b t i u  P r o c r v a M i j .  . Iu m  I <'»t

online reliability. ' Ihe pi (.'treatment section was designed in 
handle I5U% ol the normal let'd llosvrati' and ihe membrane 
separation section "as  sized to stnpa.ss design specific at ions. 
The leed i*.is pielieater is a hairpin type cxi h.tngri "hu  h is 
specilied Idi compactness mid uses waste steam It is operated 
as a Hooding condenser. L’nit capai ilv i an he easily iiu leased 
by connect ini; additional memhiane .separatois in parallel to 
the existing separation skirl

'I he HRS is designed as a modular, skui mtmnied mm 
I he Caii.tKn Kelincry's I IRS i (insists ol two sec lions a |en | 
picitc •.intent skid and the memhiane scparaiion ' I:i<I | |lt. 
instilled unit eniotnp.isses an a n a  ol appinximatc-k 1 2 |(.(,( 
hy ,.(> feet

('.onooi trliueiv peisound's experience in bydrotrcatim; 
opeialions was used lo eslahlish die design and iutc gi aiion of 
die HRS lor example. Minr the amine lonl.ic ioi used in 
Heal the < >( ll 11) I’ pm t;e sin am had a hisioi y ol loam iiu; and 
i .iiiv iiu; nvet liipiid slugs dosvnslie.im, design spei il ieaiions 
Iiu hided a knock-out drum with a oust climmatni pad and 
llijunl level contiol as pioleclion tin the rctnv'ciy xvxtem.

I he memhiane pel loriiiance p.uameieis "er<- evaluated 
and rpiatii il led al a pilot lac llil v also lot aleei ill ( aiuoc n's I’lirtc.i 
(.'ilv iclinciy I lie pilot lauliiy is highly insirimieiiied ami 
compulei roiiliolled lot real lime dai.i ac i|tiisiiion lloin mul­
tiple col ii iiu ic i .■ I si all ue mbi aiir hui idles, lests, using at tu.tl 
In ld gas stre.iin.s wtth compositions tangim: lioin III to }J0 
mol';; !iV(hiu>rn and piessmex up lo 1.1IMI psig. lid to tile 
licvelopiiient ol a compute!' model and pel Ini ni.inc < maps |ui 
tills memhiane system

Summary, (lonocu's I’oma ( itv refinery suhsi.uitiallv ;e- 
duii'd die i apital investment inimremeiit lor n covering 
hvdiogen In installing liv.hoi'cn meuihi.ine tri Imolcigv A 
i onip.11 iso:i ol h\ cbcigcu in ov c i v and pm il n alien lei hltoln 
ries indicated that ihe hollow hliti inemhi ine ",is supeiiet 
lor this apphi at ion I ,m\ capital iiivestiiieni. lo" w.liiv cosis. 
high hvdiorrn ni every, coiisisiciii hvdiogen ptoduct pm .tv 
mmmial m.imirnaiire msis and high lle.xihtlitv suppm! live 
M il >AI I IRS aliei il.ttive ■
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Sectional Analysis 
H B  337, Version N, Health C a re  Transparency A ct 

Section l
Provides for Legislative findings and intent to mandate an evaluation of the state’s health 
care needs, propose reforms, and improve health care in Alaska by establishing the 
Alaska Health Care Commission for the purpose of developing a comprehensive policy 
that better meets the current and long-range health care needs in the state.

See. 2 AS 18.05.010(b)
Requires the Department of Health and Social Services to implement a statewide health 
plan under AS 18.09. which h a new chaptei creating the Alaska 1 Icallh Care 
Commission.

See. 3 AS 18.07.031(e)
Amends definition of “expenditure” under the Certificate of Need program.

Sec. 4 AS 18.07.111(8)
Under the Certificate of Need program, applies the definition of "health care facility,” if 
the hospital facility, or center is located in a municipality or borough that has a critical 
access hospital or that has a population of 60,000 or fewer persons (excluding recipients 
of military or Indian I lealtli Service health care); and nursing homes, residential 
psychiatric treatment centers; excludes Alaska Pioneers Homes, offices of private 
physicians or dentists, and military and tribal health entities.

Sec. 5 AS 18.07.111
Amends definitions of facilities in which Certificate of Need applies, including: 
ambulatory surgical facility, critical access hospital, independent diagnostic testing 
facility, intermediate care facility, kidney dialysis center, nursing home, office of private 
physicians (50 percent owned and operated by physicians), and psychiatric hospital.

Sec. 6 AS 18
Adds new Chapter 9. Statewide Health Information Office; Article I.
See. 18.09.100 I stablishes an Alaska Health Cate Information Office in the Department 
of I lealtli and Social Services to provide consistently updated health care facility 
information to aid consumers of health care services, and information to encourage 
personal responsibility in prevention and healthy living.

See. 18.09.110 Requires the department to establish and maintain a database on an 
Internet website about health care facilities services and cost. Information in the data base 
includes health care facility information: health care providers licensed in Alaska; a list 
of not more than 1500 c o m m o i i lv  prescribed medications in the state and the cost; a list

Revised: I 01/20(18
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of not more than 250 most commonly conducted medical procedures in the state and the 
cost; hospital ratings; consumer education information on health, insurance information, 
clinics that cater to uninsured and self-pay patients; and quality of health caie facilities; 
and information regarding prevention and healthy living.

Sec. 18.09.120 Requires health care facilities to provide the department information 
related to the facility's health care services for placement on the database developed 
under AS 18.09.110.

Sec. 18.09.130 The Department of Administration, the Department of Commerce, 
Community and Economic Development, and the Department of Labor and Workforce 
Development, and the Department of Law shall provide information for placement on the 
database regarding adverse actions taken against a health care facility or against licensed 
professionals practicing in health care facilities in the state and cooperate with the 
department in performance of its duties under AS 18.09.100-18.09.130.

Article 2
Sec. 18.09.900 Allows the Department of Health and Social Services to adopt regulations 
under AS 44.62 to carry out purposes of this chapter.

Sec. 18.09.990 Provides definitions of facilities from which the department would collect 
information.

See. 7
Establishes a 16-member Alaska I lealtli Care Commission within the Department of 
I lealtli and Social Services. The tirposc of the Commission is to consider the spectrum 
of health care related issues nr .ormulatc policy recommendations to be presented to the 
legislature and executive bra: .n; to develop a statewide plan to address the quality, 
accessibility and affordability of health care for all citizens of the state: to provide an 
annual report to the legislature that includes a comprehensive list of policy options 
considered by the commission; and to review and approve facility health care information 
for plncenn .t on the department's Internet database established under AS 18.09.110.

Section 2 also speeilies that the plan contain a health care policy and a strategy for 
encouraging: personal responsibility and reductions in health care costs; access to safe 
water and wastewater systems: development of a sustainable health care workforce: 
accessible quality health care: and an increase in the number of residents who are covered 
by insurance.

Membership of the commission includes the department medical director (chair), a 
representative of the Mental I lealtli Trust Authority appointed by the authority, a 
representative of the University of Alaska health education and training programs 
appointed ny the university; seven public members including: one member representing 
the Alaska Native I ribal Health Consortium appointed by the consortium, one member
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representing the Alaska Primary Care Association appointed by the association, one 
member representing the Alaska Stale Nurses Association appointed by the association, 
one member representing the health insurance industry appointed by the governor, two 
health care consumers or advocates appointed by the governor, one of whom will be a 
small business owner in the state; six members of the legislature, three appointed by the 
president of the senate and three appointed by the speaker of the house of representatives. 
Terms of office are staggered terms of three years.

The commission shall employ an executive director who is not a member of the 
commission: and is classified as partially exempt.

The Health Care Commission sunsets June 30, 2014.

See. 8
Directs the commissioner of the Department of Health and Social Services and 
Department of Law to immediately take steps to seek dismissal of pending administrative 
appeals and court actions concerning the issuance of certificates of need, as appropriate, 
under AS 18.07, as amended.

Sec. 9
Allows the Department of 1 lealtli and Social Services to adopt regulations necessary to 
implement changes made by this Act.

See. 10
Provides for the department of contract with an entity to conduct a comprehensive study 
of the effects of the certificate of need program in the state, and provide a copy of the 
study to the legislature.

See. 11
Section 9 takes effect immediately (for the development of regulations;.

bxeept as provided in sec. 11. the Act takes effect July 1. 2008.
S ee .  12



C h a n g e s  in the C S  for H o u s e  Bill 337 . N a m e nded
1113337 o r ig in a l 1113 337 CS , V e r s i o n  N, a m e n d e d
Creates Health Care Commission to review health 
care policy and develop a plan -  1 0  members
• DHSS Med. Officer (Chair)
• DOA rep
• DCCED rep
• DOL rep
• 3 public members ( I small business owner)
• House cx-ofilcio,
• Senate ex-officio,
• Gov. office ex-officio 
July 1 effective date

Section 7:
Page 9 lines 10 - page 10, line 6

Changes composition of the Health Care Commission: 16 
members:
• DIISS Med. Director (Chair)
• MI IT A (appointed by MI1TA)
• UA health ed (appointed by UA)
• 7 public members

o ANTHC (appointed by ANTHC) 
o AK Primary Care Assoc (appointed by Assoc) 
o AK St. Hosp. & Nursing (appointed by Assoc) 
o Health Ins. (Gov appointed) 
o AK Nurses Assoc, (appointed by Assoc) 
o 2  health care consumers ( 1  small business 

owner) (appointed by Gov.)
• 6  members ol legislature

o 3 House representatives 
o 3 Senate representatives

Commission sunsets June 30, 2014
Creates Health Info office: health info on web site 
on health care facilities, costs on health care, 
licensed facilities, July 1 effective date

Section 6 :
Pages 5-7

Modifies info gathered to focus on:
• Access to health care,
• Cost of health care , update monthly

• Dp to 1500 common prescribed incd.
• Up to 250 common medical procedures

• Quality of health care
• Hospital ratings including infections and mortality

• Consumer education info on topics
• Prevention and healthy living info

Repeals Certificate of Need, immediate effective 
date

Section 3.4:
Pages 3- 5

• Retains CON statewide HXCTPT for municipality or 
borough of 60,000 or more: (Anchorage, Mat-Su, 
fan banks)

• i-XCTPT retains C()N statewide for:
• Nursing Homes
• RI’TC

• Adds statutory definitions lor health cate facilities that are 
subject to CON

• l-xempts federally funded or operated military and Tribal 
health facilities

• Dl ISS conduct study effects of CON program 

infective July 1.200S

4/0.1 OK
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Test imony Related to A laska House B il l 337: An Act establishing the Alaska Health Care 
Commission and the Alaska Ifealtli Care Information Office; relating to healthcare planning 
and information; repealing the certificate o f  need program fo r  certain healthcare facilities; 

_____________________and providing fo r  an effective date"___________________________

January 31.2008

By Robert James Cimasi, MHA, ASA, CJJA, 1VA, CM&AA, CMP

Good afternoon Madam Chair and Members of the Alaska House of Representatives. Thank you 
for the opportunity to speak before the Alaska House Health Education & Social Services 
Committee regarding the proposed House Bill 337: “An act establishing ihe Alaska Health Care 
Commission and the Alaska Health Care Information Office; relating to healthcare planning and 
information; repealing the Certificate o f  Need program fo r  certain healthcare facilities; and 
providing fo r  and effective date.1 ”

My name is Robert James Cimasi. I am President of Health Capital Consultants, a national 
healthcare economic and financial consulting firm located in St. I ouis, MO. On August 16. 
2001. I was appointed to serve on the Acute Care Focus Group of the Missouri Certificate of 
Need Technical Advisory Committee (CONTAC) for the Missouri Health Facilities Review 
Committee (MHFRC). Over the past few years my firm has conducted dedicated, focused 
research resulting in a comprehensive reference manual A sourcebook encompassing the 
statutory, regulatory, administrative, and legal aspects of Certificate of Need (CON) regulation 
from its inception in the late I960's to the present. Elements of this research on CON were 
published in December 2005, as “The U.S. Healthcare Certificate Of Need Sourcebook" which 
summarizes numerous studies, monographs, and research reports regarding CON regulations, as 
well as. law review, bar journal articles, and in excess of 700 published legal cases related to 
CON. Attached to your handouts is a brief description of my professional qualifications.

Over the years, the scope of my professional activities including testimony in court, before 
legislative, and agency hearings, has required and permitted me and my firm to conduct 
extensive research and analysis in the areas of healthcare delivery, public health planning, 
healthcare economics, and market competition; as well as. other Certificate of Need (CON) 
related topics. Based on these activities and experiences, it is  m\ informed view that this 
committee should vole to advance House Bill 337 (hereinafter referred lit as the PROPOSED 
BILLS).

CON is  a failed public health policy which is bad for Alaska citi/et’s and patients for several key 
rea son s . I lie following topics should be addressed:

1. COM 's History us A Fa iled Hea lth P lann ing Policy;
2. T h e  Effects o f C O N  Repeal in Several States:
3. T h e  Federa l Trade C om m is s io n ’s Repeated Denunc ia t ion o f C O N ;
4. C O N  l ia s  Fa iled to Lower Hea lthcare Costs;
5. C O N  is Anti-competitive;

1 I lealtli C are Plan Curm <ssi>*n I acililics by Alaska I louse nl Representatives, Alaska House ul Representatives, 
January 2008.Jutp: vsvvw.lcgi),slate .ik.uvhasiv'yct hill.asp "hill Hit0 o211iLZ&session .15 ( 2(108)

R o b e r t  . J a m e s  C i m a s i .  M H A ,  A S A ,  ( B A ,  A V A ,  C M  A A A ,  C M P
(DIIk m .t i i  C a p i t a l  C oN st.T T A N  i s  P age  1 o f  14
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Commission anti the Alaska Health Care Information Office; relating to healthcare planning 
ant! information; repealing the certificate o f  need program fo r  certain healthcare facilities;

and providing fo r  an effective date”__________________________

6. CON is a Barrier to Healthcare Innovation;
7. CON Reduces Access and Patient Choice; and,
8. CON Hasn’t Improved Healthcare Quality.

R o b e r t  J a m e s  C i m a s i ,  M I I A ,  A S A ,  C B A ,  A Y 'A , C M A A A ,  C M P
(D llK A l/rn  C a p i t a l C o n s i  i .t a n i s  P age  2 o f  14



Testimony Related to Alaska Mouse Bill 337: An Act establishing the Alaska Health Care 
Commission and the Alaska Health Care Information Office; relating to healthcare planning 
and information; repealing the certificate o f  need program fo r  certain healthcare facilities;

and providing fo r  an effective date’’

1. CON’s History as Failed Health Planning Policy

CON legislation was put in place nationally as a result o f  a Federal mandate in 1974. Based on 
over three (3) decades o f  experience, it is now clear that the CON process does not offer the 
better, more efficient solution to reducing healthcare cost that its proponents have proudly 
proclaimed. As Duke Professor of Law Clark I Iavigliursl concludes "Protectionist regulat on, 
long discredited in other areas, is particularly misguided in healthcare, where health insurance 
greatly increases the profitability o f  monopoly and imposes the resulting higher costs on 
unwilling premium payers. To use cross-subsidies to finance even worthy (let alone unworthy) 
health care projects is to pul public burdens un fairly (rcgressively) an the hacks o f  working 
Americans

By 1986. the federal government had shifted its attitude toward CON regulation. Over a decade 
later, the federal CON legislation previously passed in 1974 had failed The National I lealtli 
Planning Act was repealed due to “mounting empirical evidence that certificate o f  need cost 
containment objectives were not being realized. "

Instead, the application of CON regulation has only encouraged erroneous outcomes, to the 
detriment of Alaska's public interest, on the basis of insufficient valid data, flawed methodology, 
arbitrary and capricious standards, and the ambiguity of mrestricted agency discretion in an 
atmosphere of political influence. The Alaskan CON process’ almost total lack of applicable, 
v alid empirical data: the absence of generally accepted methodological standards of economic 
and financial analysis, and the lack of consideration of all required pertinent variables, are based 
on statutes and rules that are so fatally Hawed and so clearly based on arbitrary and capricious 
standards as to be unreasonably burdensome on the citizens and patients of Alaska. Your 
passage of House Bill 337 would relieve this onerous situation.

2. Effects of CON Repeal

I he Joint Legislative and Audit Review Committee and the Health Policy Analysis Program of 
the University of Washington's School of Public Health and Community Medicine published a 
study of the eertilieale-of-need program in the state of Washington on January S. 1999. I he 
results of this study are published as the "Fffccts o ft  'ertificate o f Neal and Its Passible Repeal". 
This meta-study, one of the most comprehensive efforts recently conducted in the area of CON.

examined the effects of l 'ON and us possible repeal on the cost, quality, ond availability ot live 
health services hospitals, ambulatory surgery, kidney treatment, home health, and liospiee as

■ "Monopoly Is Not I tic Answer," Hy ( lark (*. Ilaviglmfst, Health Affairs, August • ). 2005.
1 SW  Aaron S King. M ed ic a l M a rk e t F a i lu r e  in  M a in e  I s  d ie lU r lg n  R e fo rm  t»7 \ < e i i i t ie a ie  o f  \ V e d a  M arke t 
( ’t n r e e l i o n ? ,  2 2  Me. ft J 156(2(107),

R o b e r t  . l a m e s  C i m a s i ,  M H A ,  A '  , ( 'B A ,  AN’A, C M & A A ,  C M P
(DIIl a l i it C a p i t a l  C o n s i  i .t a n i s  P age  3 o f  14
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Commission and the Alaska Health Care Information Office; relating to healthcare planning 
and information; repealing the certificate o f  need program fo r  certain healthcare facilities;

and providing  fo r  an effective date"___________________________

well os on charity core ond health services in rural areas. " esults of this study were based on 
literature review, interviews, and information from healthcare providers and healthcare economic 
experts in the State, as well as an analysis of eight (8) states which completely or partially 
repealed their CON laws (i.e. Arizona, Indiana, Ohio. Pennsylvania, Tennessee, Texas, Utah, and 
Wisconsin).5 The study found that CON “has not controlled overall healthcare spending or 
hospital costs. ” It also found ''conflicting or limited evidence about the effects o f  CON on the 
quality ond availability o f  other healthcare services or about the effects o f  repealing CON. "6

T he study docs not predict the effects of CON repeal; however, the study reflected that CON has 
been shown to restrict the supply of some specific health services in some areas, and inferred 
that, perhaps as a result, supply surges occurred in some specific health services of some areas.7 
Some supply surges were experienced in psychiatric hospitals and nursing homes (Utah); nursing 
homes and open heart surgery (Arizona); home health (Tennessee); hospitals, ambulatory 
surgery centers, dialysis, and pediatric services (Ohio); hospitals and psychiatric hospitals 
(Wisconsin) and nursing homes and psychiatric hospitals (Texas) after the repeal of CON.8 
These finding were not consistent in every state that completely or partially icpcaled their CON 
laws that was included in the Washington study.

"Not all states experience surges after repeal. When surges do occur, they tend to 
moderate over lime"...In addition, initial surges ore sometimes followed by periods o f  
shakeout and stabilization. Therefore, while short term supply increases do appear at 
times iiftcr ( 'ON repeal, such surges hove been insufficiently studied to determine if there 
ore any persistent effects on cost for on oilier goals such as quality and access). ‘

4 “Effects ol Certificate oI Need and Its Possible Repeal”, Joint l egislative and Audit Review Committee and the 
Health Policy Analysis Program of the I diversity of  Washington’s School ol Public I lealtli and Community 
Medicine. Jan. 8 . 1097, p. i.
' 'Tffects of f  'ertificate of  Need and Its Possible Repeal", Joint Legislative and Audit Review Committee and the 
Health Policy Analysis Program of the University of  Washington's Sellout of Public Health and Community 
Medicine. Jan. 8 , 1999. p .  ii. 6 .
' “Effects of Certificate of  Need and Its Possible Repeal". Joint Legislative and Audit Rev icvv Committee and the 
Health Policy Analysis Program of the University ol Washington's School ot Public Health and Community 
Medicine, Jan. X. 1999, p. iii.
•Tffects of f ertificate of Need and Its Possible Repeal", Joint Legislative and Audit Review Committee and the 

I lealtli Policy Analysis Program of  the I 'diversity of Washington's School of Public I lealtli and ( oinmunity 
Medicine, Jan. X, 1999, p. 10.
’ "Effects of Certificate of Need and Its Possible Repeal". Joint I cgislalivc and Audit Review Committee and the
I lealtli Policy Analysis Program of the t diversity of Washington’s School ol Public I Icallh and Community 
Medicine, Jan. 8.1999, p. 13.
"I Ifcctsof Certificate of  Need and Its Possible Repeal", Joint I cgislalivc and \udil Review Committee and the 

I Icalih Policy Analysis Program o f  the I ’Diversity of Washington's School of Public Health and Community 
Medicine. Jan. 8 . 1999. pp. II. 13.

R o b e r t  . J a m e s  C i m a s i ,  M H A ,  A S A ,  ( B A .  A V A . C M  A A A ,  C M  I’
tf 11 e .m . t it C a p i t a l  C o n s u l t a n t s  P ag e  4 o f  14
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A 1998 empirical study, which examined health spending between the late 1970’s and 1993 and 
looked at spending prior to and directly after state CON laws were repealed, staled;

' The major findings about CON can be summarized as follows: first, we found no surge 
in expenditures after CON was lifted; second, despite a statistically significant reduction 
by mature programs on acute spending per capita, there was no corresponding reduction 
in total per capita spending (apparently due to offsetting expenditures on non-hospital 
services)...We found that mature CON reduced hospital bed supply per capita 
population, but could defect no increase in bed supply fallowing the removal of’C 'ON. 0

Further, the study authors found that established CON programs increased cost per adjusted 
patient day and also cost per admission.

According to a Conover and Sloan 1998 study, there was no empirical support that CON 
saved any money. Further, researchers concluded "There is no evidence of a surge in acquisition 
of facilities or in costs following removal of CON regulations. . .  CON regulations generally 
have no detectable effect on diffusion of various hospital-based technologies. It is doubtful that 
CON regulations have had much of an effect on quality of care, position of negative.” 11 Experts 
have surmised that CON may increase the cost of health care. Administrative costs associated 
with state-level oversight and litig: on expenses increase to the costs.1* I his is compounded by 
the problem that the CON approval process is highly technical in nature.

3. The Federal Trade Commission’s Repeated Denunciation of CON;

3.1 ETC  and DOJ Joint Hearings and Report on Healthcare Competition and CON

In November 2002, FTC Chairman, l imothy J. Minis, announced that the FTC would hold joint 
hearings with the DO.I on competition in healthcare in 2003." On July 23. 200-1. Following the 
conclusion of the hearings lasting over six (6) months, the FTC and l)()J (agencies) issued a joint 
report on July 23, 2004. entitled " Improving Health Core: .1 Dose o ft  'ompetituni' in which the 
agencies recommended that states decrease barriers to entry into provider markets. I lie agencies 
encouraged states to reconsider whether CON programs “best serve their citizens’ health fa r e

'"Does Removing Oertilication-ul'-Nccd and Regulations l.c.ul toa Surge in Health Care Spending?” C onover, 
Christopher J„ Sloan. Frank A., Journal of Health Politics, Policy and 1 aw, vol. 23, no. 3, June I‘>‘>8 , p t55 
" Chr is topher 1. Conover , Frank A. Sloan, D o c s  R e m o v i n g  C e r t i f i c a t e  o f  N e e d  R e g u l a t i o n s  L e a d  t o  

a  S u r g e  i n  H e a l t h  C a r e  S p e n d i n g ? ,  23 J. HEALTH POL. POL'YY ft L. 455 (1998).
' S e e  Aaron S. King. M ed ic a l M a rk e t  f a i l u r e  in  M a in e  Is  l l i e  D i i i^ n  R e /a rm  .It I s  t 'e r li f ic a te  n f  S e e d  a  M a rk e t  
< ' u n v d t n n ? .  2 2  Me. HJ. 156 (20(17).
" "I I f  Chairman Announces Public Hearings on Health Care ami I'ompclilic Law and I'olic) to lUgm in February 2 0 0 .V 
I cilnnl I radc Commission, vvww lit uuv/ona JdO.’ I Lnnnishralllicaie lilni. IAn.esveil Aug. 5. 211(11).

R o b e r t  J a m e s  C i m a s i ,  M I I A ,  A S A ,  ( BA, A V A ,  C M A A A ,  C’M I ’
C T I k a i .t u  C a p i  i a i . C o n s u l t a n t s  P a g e  5 o f  14
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needy".N

Following testimony at numerous hearings Iron, industry representatives and legal, economic, 
and academic experts on the healthcare industry and health policy, the agencies concluded that 
the burdens placed on competition by CON programs “generally outweigh" its “purported 
economic benefits". The agencies suggested that instead o f  reducing costs, there is evidence that 
CON programs actually drive up casts by "fostering anticompetitive banders to entry".,s

The agencies expressed concern that CON programs raise healthcare costs because they appear 
to be used lo shield healthcare providers from competition. The agencies expressed further 
concern that CON programs tend to prevent entry into the market by enterprises that may be able 
to provide higher quality care, and the report contended that CON programs may delay the 
introduction of new technology. In support of their conclusions, the agencies relied upon 
empirical studies that showed CON programs generally failed to control costs and actually 
appear to result in higher healthcare costs. (l

Subsequent to the I TC ’s July 23. 2004 report, on May 24, 2005 . the FTC delivered a statement 
before the Subcommittee on Federal Financial Management. Government Information, and 
International Security of the Committee on Homeland Security and Governmental Affairs, U.S. 
Senate on New Entry Into I lospiial Competition, the agency stated . " vigorous competition can 
have import an! benefits in the hospital arena, just as in the multitude o f  markets in the U.S. 
economy that rely an competition to maximize the welfare o f  consumers. ( 'ompctitivc pressures 
can lead hospitals to lower costs, improve quality and compete more efficiently. ( 'ompctitivc 
pressures also may spur new types o f  competition. In hospital markers, some new entrants 
specialize and prove only a limited portion o f  the in-patient and out-patient services that general 
hospitals tend to p r o v i d e Specifically, the ETC testimony emphasized that."Overall. 
testimony at the b i t ' /) ( l l  Hearings identified a number of benefits dial SSI Is /single specialty 
hospitals/ may offer to consumers, with no significant controversy about the potential fo r  SSHs 
to provide those benefits. Rather, os discussed in more detail below, debate about SSI Is

t i l H  i  i t  •generally centered on how they may affect the functioning o f  general hospitals. ” Ultimately, 
the ETC testimony related to the efficacy of CON concluded that,

14 “Improving t lealtli Cate: A I lose 0 1’Competition" \ Report by ihe federal I rude Commission and ihe Department ul'Juwice, 
July 2001.1'xccniive Summary, p 22
*' “Improving I lenllli Care: A Dose ol Competition" A Report by the federal I r.nle Commission and the Department of Justice. 
July 2001. eh «.pp 1-2.
14 “Improving Health t are: A Dikc-of Competition" A Report hy the Federal I r.nle Commission and the Department ol Justice. 
July 2001. eh 8 . p I
17 Prepared Statement o f  the Federal I rude Commission Before the Subcommittee on Federal I inn ;cial 
Management, Government Information, and International Security ol the Committee on I lomeland Security and 
Governmental Affairs, U .S. Senate on New Entry Into Hospital Competition, May 24.2005, p. 3.
"  Prepared Statement o f  the Federal trade Commission Before the Subcommittee on Federal I inancial 
Management. Government Information, and International Security o f the Committee on 1 lomeland Security atld 
Governmental Affairs. U .S. Senate on New I ntry Into Hospital Competition, May 24,2005, p. 8,

R o b e r t  . l a m e s  C i m a s i ,  M H A ,  A S A ,  ( ’B A , A V A , C.’M & A A ,  ( ’Ml*
<DIlKAi.ni C a p h  a i . C o n s i  i .t a n t s  P age  6  o f  14
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“The Commission believes that CON programs generally are not successful in containing 
health core costs, and that they car pose anticompetitive risk. As noted above, CON 
programs risk entrenching oligopolists and eroding consumer welfare. The aim o f  
controlling costs is laudable, but there appear to be other, more effective means o f  
achieving this goal that do not pose anticompetitive risks. Indeed, competition itself is 
often the most effective method o f  controlling costs. A similar analysis applies to the use 
o f  CON programs to enhance health care quality and access.' ,19

These Federal findings, by the FTC and DOJ, arc only one of the significant pronouncements in 
the last several years that support the rational justification to eliminate CON and support a level 
playing field for providers in fostering “a dose o f  market competition in healthcare. 

3.2 Previous FTC  Studies of CON 

The FTC’s unfavorable review of CON as a failed health policy planning mechanism is not a 
new event. Beginning in tho late 1980s, the FTC issued several studies on CON and stated that, 
"Market forces generally allocate society's resources fa r  better than decisions o f  government

/ * m20planners.

3.3 The FT C ’s Recommendations That States Repeal CON

I he FTC has consistently recommend'd that the states remove their CON regulations. In a 19,S7 
letter to Virginia officials they stated. "Any potential benefits o f  CON regulation are likely to be 
outweighed by the adverse effects o f  such regulation on competition <n health care markets. 
Consequently. CON regulation is likely to harm consumers on balance by increasing the price, 
and decreasing the quality, o f  health services in Virginia."'1 The FTC has issued similar 
statements before numerous states considering the repeal of CON laws.

4. CON Has Failed To Lower Healthcare Costs

After nearly thirty (30) years of study, the preponderance of healthcare economic analysis has 
clearly indicated that CON laws have failed to achieve their staled objectives. In an article 
reviewing CON laws and their application to modern markets, Patrick J. MeCiinlev. Esq. wrote, 
“In searching the scholarly journals, one cannot fin d  a single article that asserts that CON laws

1 Prepared Statement of the Federal t rade Commission Before the Subcommittee on Federal Financial 
Management, Government Information, and International Security of  the < 'ommittce on I lomeland Security and 
Governmental Affairs, U.S. Senate on New I utry Into Hospital ompetition, May 24, 2005, p. 18.

Press Release from the Federal t rade Commission, Aug. 10. 1987 
;| Press Release from the federal trade Commission, Aup 10, 1987

R o b e r t  J a m v s  C i m a s i ,  M l  I A , A S A ,  C B A ,  A V A .  C M & A A ,  C M P
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succeed in lowering healthcare costs

In fact, a 2003 study headed by David C. Grabowski entitled "The Effects o f  CON Repeal on 
Medicaid Nursing Home ond Long-Term Care Expenditures" found no significant increase in 
either nursing home or long-term care Medicaid expenditures in states that repealed their CON 
and moratorium laws.23

This confirmed the findings of an earlier 1998 study by Christopher J. Conover and Frank A. 
Sloan that mature CON laws resulted in a “two percent (2%) reduction in bed supply but higher 
cost per-day ond per admission, along with higher hospital profits. "*1

Additionally, a recent report commissioned by, and presented to the Georgia CON Commission 
by William S. Custer, Ph.D., entitled, “Report o f  Data Analysis to the Georgia Commission on 
the Efficacy o f  the CON Program,'' dispels many of the continuing myths propounded by CON 
advocates which assert that CON controls healthcare costs. Dr. Custer described his findings 
related lo the overall strategy of CON regulation as the management of the allocation of health 
care resources and prevention of the duplication of services by creating artificial barriers to 
market entry, resulting in monopoly of players already present in the market/5 Further, in 
response lo the Georgia Commission’s request for Dr. Custer to study the efficacy of CON. Dr. 
Custer concluded that, contrary lo the purpose of CON, basic economic theory suggests that 
monopolies generally have higher process and lower quality than firms in more competitive 
markets.26

Although one of the original purposes of CON was to restrict supply of hospital beds and 
services, the authors concluded that there does not seem to be a statistically significant 
correlation between a lower number of hospitals or hospital bed supply and the presence of CON 
regulation in the acute setting.*7 Of the states studied, while Georgia experienced the most rapid 
g. wvtli in the number of ambulatory surgery centers, it is important to highlight that the study

:: "Ik) Unit Health Cure ite Form: Reconsidering Certificate ol Need laws In u Managed Care Competition System". Mc(iinlcy, 
l*J, Florida State University I aw Review, 1975.
:l “ I lie Effects of  CON Repeal on Medicaid Nut sing I lomc and t .ong-T erm Care Expenditures", Grabowski, David 

Olisfeldt, Robert I... Morriscy, Michael A.. Iin|tiirx •l:\ccllus I lealtli Plan, vol. 1 0 , no. 2, Summer 200.1, p. 117.
‘ 1 "Does Removing Certilicatioii-ol-Nccd and Regulations Lead to a Surge in I lealtli Care Spending?'' Conov er, 
Christopher J., Sloan, frank A.. Journal of t  lealtli Politics, Policy and I aw. vol. 21. no, .1. June 1778. pp. 16.5, I <>(>.
' "Report of  Data Analysis lo the Georgia Commission on the Efficacy of the CON Program," By William S. 

Custer. Ph.I >. el at, October 2006, p.5.
■" "Report of Data Analysis (o the Georgia Commission on the Efficacy ot the CON Program," By William S.
( uster. Ph.D. et nl, October 2006, p.5.
:1 "Report of Data Analysis to the Georgia Commission on the Efficacy ol the CON Program." By William s  
Custer, Ph.D. et at, October 2006. p.7.

R o b e r t  J a m e s  ( ’im a s i ,  M I I A ,  A S A ,  C H A , A V A , C M  A: A A , ( ’MI*
© H e a l t  h  C a p i t a l  C o n s u l t a n t s  P ag e  x o f  M



Testimony Related to Alaska House Bill 337: An A d  establishing Hie Alaska Health Care 
Commission and Hie Alaska Health Care Information OJjice; relating to healthcare planning 
and information; repealing the certificate o f  need program fo r  certain healthcare facilities; 

_______________________ and providing fo r  an effective dale"___________________________

found that there was “not a statistically significant relationship between CON rigor and the 
number or growth o f  ASCs. ’’[emphasis added].28

Recently, the proponents o f  CON have suggested that CON is necessary to protect charity care 
provided by community hospitals. However, this assertion has been strongly rebuked. Recently, 
a working paper prepared by the FTC concluded that, “Most noticeable in oil o f  the results is the 
lock o f  any statistically significant evidence fo r  ihe cross-subsidization hypothesis. The data 
provides no statistically significant evidence thot increased competition leads to reductions in 
charity core. The claim that hospitals will use market power to increase services to the poor is 
largely unsupported by this data.' 2 ’

As stated by Clark C. Havighurst, a William Neal Reynolds Professor Emeritus o f  Law at Duke 
University School o f  Law, “The huge enterprises thot U.S. hospitals hove become ore largely 
unaccountable fo r  the amounts o f  revenue they raise or the uses to which they put thot money, 
indeed, they ore major contributors to ever-rising healthcare costs. Using CON regulation to 
maintain their ability to extract resources from  the economy only to pour them bock into more 
health core would keep costs under control. Competition is the best way hath to limit dominant 
hospitals' claims on gross domestic product (GDP) ond to restore voters ond their 
representatives the power to decide just what extras ore worth paving for. "M>

Aside from its ineffectiveness in reducing costs and its inability to promote charity care, CON 
itself incurs large administrative and indirect costs as an added burden on available healthcare 
funding. As Christopher J Conover, an assistant research professor with the Center for I lealtli 
Policy. Law and Management in the Terry Sanford Institute o f  Public Policy at Duke University, 
recently stated. " There is a significant amount o f  literature on the benefits ond costs o f  
regulation in the U.S. economy, with the first efforts to estimate the overall impact doting hock to 
the mid- 1970s. From this work il is known that regulations impose a considerable burden on 
i /..S’ businesses and consumers: the impact o f regulation on the overall economy will approach 
S i trillion in 2004"  Specifically, Conover found that, CON regulations had a net cost of 
approximately SI 10 million, with no value to consumers. “Vie most recent studies that use the 
most credible statistical methods and most recent data find no impact o f  CON regulation on 
health spending (ond concomitantly no increase in health spending among states that have 
elected to drop CON regulation), so zero was used as the expected value. " 31 I he cost o f  
attorneys, consultants, lobbyists and internal staff to healthcare organizations for CON

"Report of  Data Analysis to the Georgia Commission on the Efficacy of the ( ’( »N Program." My William S. 
Custer. Ph.D. ct at, October 2006, p.8 .
■ ' "Hospital Competition and Charity Care," Working Paper No. 285Hy Christopher Gannon, Bureau of Economics 
federal trade Commission, October 2006, p. 18.

"Monopoly Is Not Hie Answer,’’ By < lark C, I laviglmrst, Health Affairs, August 9,2005.
" "1 lealtli Core Regulation A $169 Million I liddcn fax," By Christopher J, < onovcr. Policy Analysis, No. 527.
CAT * > Institute, October 4,2001, pp,2, 8 .
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applications is considerable. Litigation and lobbying on both sides o f  the CON debate arc other 
significant costs.

CON was originally conceived in the old payment structure plan o f  fee for service. With the 
advent o f  managcd-care and the sea change it has brought to healthcare, CON is more useless 
now than ever. CON has devised what economist call the “Rociner Effect1' which essentially 
means if there is a hospital bed to be filled, doctors will find a way to do so to increase their 
revenue. Yet managed care, with capitation payment schemes, has eliminated the “ Rocmer 
Effect” and the incentive to provide unnecessary or ‘’duplicative” services. Physicians and 
hospitals are under pressure to constrain and control their expenses, not balloon them.'1*

5. CON is Anti-competitive

Competition creates choices for consumers and raises quality standards as providers compete for 
patient loyalty. A 1993 study found that hospitals in more competitive markets had average 
costs below those of less competitive markets.11 According to Professor Carolyn Madden, 
“\T\here is ... agreement across all perspectives o f  [health economics theory/ on one issue: the 
negative consequences o f  too much concentration o f  economic power,

The evidence presented by Ellen S. Campbell and Gary M. Fournier in their 1993 study entitled. 
"Certificatc-of-Nccd Deregulation and Indigent Hospital ('are,” commented on C’ON's 
anticompetitive effect, in suggesting that overall CON policy is absent o f  a “clear, economic, 
mid legal standard to distinguish between an action to deny an applicant in order la prevent 
investments that would raise costs by unnecessary duplication, and actions motivated by the 
anticompetitive effect o f  such denial.../I/he trouble is that agency decisions can often 
accomplish the latter while claiming the former,

As Duke Professor of I .aw Clark I lavighurst concludes, Hut CUN regulation was itself not 
clearly intended to suppress competition that is inconvenient fo r  certain hospitals (fsleiisibly, at 
least, the original rationale for enacting ( 7)N laws in (lie regulation-ridden l ()7i v was 
policymakers' belief that market Jarirs canid not be trusted to defer overinvestment in health 
facilities. Since that lime, cost reimbursement have been replaced by prospective payment (even 
for capital expenditures), removing a maior cause o f  the problem that first occasioned ( V TV 
regulation. In addition, private liealih phots have develapi d the ability to steer patients to 
cooperative, law cost provuh rs, thereby signifying a “need" for the latter \  facilities and

S e e  Aaron S. King, M e d i c a l  M a r k e t  F a i l u r e  h i  M a i n e  I s  t h e  D i n g o  R e f o r m  A c t  ,v < ' c r l i / i e a l e  o f  S e e d  i i  M a r k e t  

(  D i r e c t i o n . ’ ,  2 2  Me. H J. 156 (2007).
’’"California 1’rovidcrs Adjust To Increasing Puce Controls", Avun/igcr J. Mclnick <i. Uainc/ai A., Health Policy Kclonn 

Competition and Conltols, Alii Press. 197V pp. 24I-5X 
’* Madden t ‘W. “I:\ccx.v capacity: markets, regulation, and values." Health Services Research February, 1999.
"  "Ccrtilieale-of-Nced Deregulation and Indigent Hospital Care". Campbell, Ellen S., Fournier, (iary M„ Journal of 
Health Polities, Policy and I.avv. vol. IS, no. -I, Winter 177.1, pp. 722-723.

Robert .lames Cinuisi, MHA, ASA. ( BA, AVA,  CM&AA, CMP
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services ond belying the old notion that supply can creole its own demand. Thus, whatever, 
might have been the case in the earlier era. it is fa r  from obvious today that CON regulation is 
needed to avoid excess capacity. ”3t’

Market competition in healthcare delivery provides economic empowerment to patients and 
payors by providing access: encouraging innovation and the investment of capital in overall cost 
saving technologies; and. by creating choices for consumers which, in turn encourages providers 
to raise quality standards as they compete for patient loyalty. When patient s.n oice is diminished, 
decisions about appropriate pric ng/costs. access, quality, and beneficial outcomes become the 
sole purview of elite groups of oligopoly decision makers who, in the absence of healthy 
competition, are free to ignore market demands and patient needs. That circumstance is what 
drives the acceleration of costs.

6. CON is a Barrier to Healthcare Innovation

Because CON acts as a barrier to entry for new market entrant competitors, it slows the 
introduction of new healthcare facilities, equipment, and services and thus acts as a barrier to 
healthcare innovation. Famed economist Michael Porter wrote in the I Iarvard Business Review:

“In industry after industry, the underlying dynamic is the same: competition compels 
companies to deliver increasing value to customers. The fundamental driver o f this 
continuous quality improvement and cost reduction is innovation. Without incentives lo 
sustain innovation in healthcare, short-term cost savings will soon he overwhelmed by the 
desire to widen access, the growing health needs o f  an aging population, and the 
unwillingness o f  Americans to settle for anything less than the best treatments available. 
Inevitably, the failure to promote innovation will lead lo lower quality or more rationing o f 
care two equally undesirable results.

CON repeal would remove unnecessary and irrational constraints and costly regulatory barriers 
to innovation: to investment in new technologies: to quality services: and. to cost-effective 
improvements, which, as the technology of healthcare advances, offer the true and valid 
opportunity to provide cost-effective quality healthcare to Alaska's citizens.

7. ('ON Reduces Access and Patient Choice

Ihe fundamental and simplistic, yet Hawed, idea of CON was straightforward: lower costs by 
‘‘reducing duplication". However both competition and patient choice, by definition, require 
"duplication" of providers. Denial of patient choice in A la s k a  is tightly correlated whit the 
barrier to en’ry posed by CON. New medical provider entrants, no matte * how efficiently and

" "Monopoly Is Not I lie Answer," By < Turk lluvighurxt, Health Affairs, August (>, 3005,
17 "Milking coir pclilion in liciilili cate work. My Michael Porter, cl nl I lurvanl Business Review, July/Aug. 1991, p. Ml.

R o b e r t  . l a m e s  C i m a s i ,  M l  I A . A S A , C B A ,  A V A , C M & A A ,  C M P
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creatively they might contribute to higher quality, more beneficial outcomes, and lower overall 
healthcare costs, lace substantial opposition by these established oligopoly interests, who, 
historically, have actively strived to limit competition with the resulting impact of denying 
patient choice for Alaskans and their families.

Excess capacity is a value-laden term, not an absolute standard. In a February 1999 article 
published in t lealtli Services Research, Professor Carolyn Madden summarized a number of 
studies of excess capacity saying, ''Without a clear statement o f  this standard [e.g., the correct 
number o f  hospital beds/, we cannot determine what constitutes too many. The research 
literature provides no clear statement. 10,5

Access issues are especially important in rural areas where patients must travel long distances 
and have litt'.e choice of provider. Access is closely linked to patient choice. When choice is 
diminished, decisions about access, quality, and beneficial outcomes are made in isolation by 
healthcare businesses. In the absence of healthy competition, they are free to ignore patient 
needs and demands.

Under CON laws, patients arc de facto  limited to accept the services that existing providers wish 
to offer them when in king major healthcare decisions for themselves and their families because 
their geographic region may be determined by CON administrators to lack a sufficient utilization 
ratio to allow alternative market entrants.

X. CON Hasn’ t Improved Healthcare Quality

CON proponents, faced with irrefutable empirical data and evidence that CON lias utterly failed, 
now have attempted to shift their ever-changing arguments to a new focus, that CON protects 
quality. They claim that by limiting the number of locations for highly technical surgeries and 
procedures, .hat each location and surgeon gains a greater level of experience with these 
procedures, w hich results in better quality outcomes. Part of this argument by CON proponents 
is based on the disingenuous quoting of research from “The Dartmouth Atlas o f  Healthcare" 
which does not support this assertion. Further, there have been a number of studies which 
contradict these assertions.V/ An article, in the March 2003 issue of Health Allairs entitled. 
"Why ( 'ampctition I.aw Matters To Health ( 'are Quality" once again refutes the validity of these 
( ON proponents latest desperate move to maintain this failed policy."

Healthcare economists know that in the absence of sustained competition, large provider systems 
have little or no incentive to offer the highest quality at the lowest price. Effective health policy

Madden C’W. "Excess capacity: markets, regulation, and values." Health Services Research. February, I7W 
"Is volume reli led to outcome in health care? A Systematic review and mciltmlologic trili,|Ue ol the literature AmwUol 

Internal Medicine, Sept. 17. 2(102, p. 511
< J "Why competition law matters to health care ijtialily". Health Alliiirv. Vol. 22, no. 2 (March Apnl 2003). p. 31

Robert .lames Cimasi, MHA, ASA. ( 'BA, AVA,  CMiVrAA, CMP
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planning should let the quality of services and beneficial outcomes define the level of 
competition, not the present failed system of CON review.

CON essentially serves as an ineffective means for rationing healthcare access to facilities, 
equipment (often innovation and technology) and services, thereby acting to ration care. 
Expanded access to healthcare and innovative new technologies has transformed modern 
lifestyles, improved the quality of life and life expectancy in the U.S., and contributed to 
increased productivity in the U.S. workforce. A CON regulatory system that has demonstrated 
that it cannot control costs, even by irrationally rationing healthcare, has now, in desperation, 
turned to the "Quality and Safety” issues as the "refuge of a scoundrel.”

9. Summary

CON, although began with the best intentions, has failed in its goals of reducing costs, improving 
access and quality of care, and preventing duplication of medical services/1

In my view, the Alaska House of Representatives Health Education and Social Services 
Committee has an opportunity on behalf of the citizens of the State of Alaska to thoroughly 
investigate and eliminate a clearly failed health planning policy, which has undoubtedly cost the 
taxpayers of Alaska more than had CON never existed and impeded healthcare access for Alaska 
patients and their families. The Federal government, who first imposed (.'ON on all the states, 
learned this early on after the change from a “cost plus” to a “prospective payment system" and 
has repeatedly denounced this failed health planning policy. CON has not achieved its stated 
purpose of reducing overall healthcare costs, as demonstrated by the preponderance of empirical 
evidence. Further, CON has caused severe regulatory interference in the healthcare market 
economy of Alaska in an uninformed, irrational, unfair and capricious manner.

I close by making a request of this committee and a commitment. The request is t<> urgently ask 
you to advance the efforts to repeal CON in Alaska. I commit to you that I will make available 
to you whatever related performance data, information and research related to the history of 
CON and its implementation in the State of Alaska as you may request. I urge you to get 
informed on this issue and offer to make myself and my staff available to any of you that may 
wish additional information in support of my position. I remain confident that once you have the 
lads. CON regulation in Alaska w ill be repealed.

Respectfully Submitted,

' .See Aaron S. Kin̂ . Medical Market Failure in Maine Is the Dingo Reform Act's I 'ertificate of Seed a Market 
Correction 22 Me. IU. 156 (21)07).
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Providing Solutions m the Em offfeatihatte Refitnn

EX PER IEN C E

R ob e r t  Jam es C im a s i, M H A , A S A , C B A , A V A , C M & A A , C M P  is P res iden t 
o f  Health Capital Consultants ( I IC C ) ,  a n a t io n a lly  re c ogn ized  
h e a lth ca re  fin a n c ia l and e co n om ic  c on su lt in g  fi rm . W ith  o v e r  tw en ty  y ea rs  
( 2 0 )  o f  e xp e rien ce  in s e rv in g  c lie n ts , in o v e r  fo r ty  fiv e  ( 4 5 )  states , his 
p ro fe s s io n a l fo cu s is on  the fin a n c ia l and e co n om ic  aspec ts o f  hea lth ca re  
se rv ic e  sec to r en titie s in c lu d in g : v a lu a t io n  c on su lt in g ; lit ig a t io n  suppo rt &  
e xp e rt te s tim on y ; business in te rm ed ia ry  and cap ita l fo rm a t io n  se rv ic e s ; 
c e r t i f ic a le -o f-n e c d  and o th e r regu la to r}- and p o lic y  p la n n in g  c o n su lt in g ; and, 
hea lth ca re  industry  tran sac tion s in c lu d in g  jo in t  ven tu re s , sa le s , m erge rs , 
a cq u is it io n s , and  d ive s titu re s .
M r . C im as i h o ld s  a  M aste rs  in H ea lth  A dm in is tra t io n  from  the U n iv e rs ity  o f  M a ry la n d , the A cc red ite d  S e n io r  
A p p ra is e r  (A S A )  d e s ig n a tio n  in B u s in e ss  V a lu a t io n , as w e ll as, the C e rt if ie d  B u s in ess  A p p ra is e r  (C B A ) ,  
A cc red ited  V a lu a t io n  A n a ly s t (A V A ) ,  the C e rt if ie d  M e rg e r &  A cq u is it io n  A d v is o rs  (C M & A A ) , and the 
C e r t i f ie d  M ed ic a l P la n n e r (C M P )  p ro fe s s io n a l d e s ig n a tion s  (se e  P ro fe s s io n a l D e s ig n a t io n s  sec tion  b e lo w ), l i e  
is a n a t io n a lly  kn ow n  sp e ak e r on  h ea lth ca re  in du stry  top ic s , w h o  has se rved  as c on fe re n c e  fa c u lty  o r  p re sen te r 
•o r  such  o rg an iza t io n s  as the  A m e ric a n  S o c ie ty  o f  A p p ra is e rs  (A S A ) ,  the In s titu te  o f  B u s in ess  A p p ra ise rs  ( I B A ), 
the A m e ric a n  In stitu te  o f  C e rt if ie d  P u b lic  A ccoun tan ts  (A IC P A ) ,  the N a tion a l A ssoc ia t io n  o f  C e rt if ie d  
V a lu a t io n  A n a ly s is  (N A C V A ) ,  the A m e ric an  C o lle g e  o f  I le a lth c a re  E xe cu tiv e s  (A C H E ) , the N a tio n a l S o c ie ty  o f  
C e r t i f ie d  H ea lth ca re  B u s in ess  C o n s u lta n ts (N S C H B C ) , the A cad em y  H ea lth , H ea lth ca re  f  in anc ia l M anag em en t 
A s so c ia t io n  (H F M A ) , the A m e ric a n  A sso c ia t io n  o f  A m bu la to ry - S u rg e ry  C en te rs  (A A A S C ).P h y s ic ia n  H osp ita ls  
o f  A m e r ic a  (P i I A ) F/k/a A m e ric an  S u rg ic a l H o sp ita l A s so c ia t io n  (A S H A ) ,  N a tio n a l L it ig a tio n  S u p p o rt S e rv ic e s  
A s so c ia t io n  (N I .S S A ) .  as w e ll as m any  o th e r n a tion a l and  state h e a lth ca re  industry  a sso c ia tion s  and p ro fe s s io n a l 
soc ie tie s , trade  g ro u p s , c om pan ie s  and  o rg an iza tion s , l i e  has been c e rt if ie d  and has se rved  as an e xp e rt w itness 
on  cases in n um e rou s  states, and has p ro v id ed  te s tim ony  b e fo re  fe d e ra l and state le g is la t iv e  c om m ittee s . In 
2 0 0 6 , M r . C im as i w as h on o re d  w ith  the p re s tig iou s  S h a n n o n  P ra tt A w a rd  in  B us iness  In it ia t io n  c o n fe r re d  by 
the In s titu te  o f  B u s in e ss  A p p ra is e rs  and was rec en t ly  e le v a te d  to  its C o lle g e  o f  F e llo w s  in 2 0 0 7 . M r. C im as i is 
the a u th o r o f  .-I G u id e  To C o n s u lt in g  S e rv ice s  fo r  la n e r e im ;  H e a lth c a r e  O rg a n iz e 'inns  (J o h n  W i le y  &  S on s , 
1 0 9 0 ) , The V a lu a t io n  o l  H e a lth c a re  P o lit ic s  in  a  C h a n e in g R eg u la to ry  a n d  R e im bu rsem en t E n v ir o n m e n t  ( IB A  
C o u rs e  1 0 1 1 tex t - 1 9 9 9 ) , and the a u th o r o f . In  P x e it in  g in s ig h t  In to  the H e a lth  C a r e  In d u s try  a n d  M e d ic a l  
P ra c t ic e  V a lu a t io n  (A IC P A  c ou rse  text 1 9 9 7 . re v . 2 0 0 6 . )  H e has au th o red  chapters on  hea lth ca re  v a lu a t io n  in 
I he I la n d b o o k  o f  B u s in e ss  V a lu a t io n  (J o h n  W i le y  &  Sons), V a lu in g  P ro fe s s io n a l P ra c t ic e s  a n d  L ic e n s e s: A 
G u .d e  lo r  the M a t r im o n ia l P ra c t it io n e r . . v ~ e d . DPP) (A sp e n  L aw  &  B u s in e ss ), and I 'g lu in g  S p e c if ic  Assets in  
D iv o r c e  (A sp e n  L aw  &  B u s in e s s ) and has been a  c on tr ib u to r to  I he C u id e  to B u s iness V a lu a t io n s (P ra c t it io n e rs  
P u b lish in g  C om p a n y ) . P hy s ic ia n 's  M a n a g e d  C a r e  Success M a n u a l S tra teg ic  O p t io n s . A ll ia n c e s , a n d  
( 'on tra c t in n  Issues  (M o s b y ) . and n um e rou s  o th e r chap te rs . H e has w ritten  pub lished  a i lic le s  in p e e r rev iew  
jo u rn a ls , fre q u en t ly  p resen ted resea rch  pape rs and  case stud ies L e fo re  n a tio n a l c on fe ren ces , and is o fte n  quo ted  
by h ea lth ca re  in du stry  p ro fe s s io n a l p u b lic a tion s  and the g en e ra l m ed ia . M r. C im a s i ’ s latest b o o k , I h e  V S  
I  le a lt h c a r e  ( ’e r t if ic a te  o f  N e e d  S o u rce  h o o k, was pub lish ed  in 2 0 0 5  by B e a rd  B o o k s .
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EDUCATIONAL BACKGROUND

University o f  M aryland . C o llege Park. M aryland - Masters o f  Science in Health Administration 
Lindenwood C o llege , St. Charles, M issouri -  Bachelor o f  Arts in Valuation Science 
M eram cc Community C o llege , St. Lou is , M issouri -  A ssociate Degree in Real Estate Appraisal

RO FESSIO N AL DESIGNATIONS

A S A —Accredited Sen ior Appraiser, Designated in: Business Valuation , American Society o f  Appraisers (A SA ) 
C B A —Certified Business Appraiser, Institute o f  Business Appraisers ( IBA )
A V A —Accredited Valuation Analyst, National A ssociation  o f  Certified Valuation Analysts (N A C V A ) 
C M & A A —Certified Merger &  Acquisition Adviso rs (C M & A A )
C M P —Certified M ed ical Planner, Institute o f  M edical Business Advisors, Inc.

A R TIC IPA TIO N  IN PRO FESSIO NA L SO C IETIES & ORGANIZATIONS

A A A S C —Am erican Association  Ambulatory Surgery Centers 
A A I IC —Am erican Association  o f  Healthcare Consultants 
A A P S —Associa tion  o f  American Physicians and Surgeons 
A B A —Am erican B ar Association 
A C I IE —Am erican C o llege o f  I lealthcare Execu tives 
A C M —Assoc ia tion  o f  Computing Machinery
A l l—Academ y I lea ltli f/k/a Academ y for Health Serv ices Research and I lea'th Po licy 
A H  L A —Am erican Health Law yers A ssociation  
A l l  P A —Am erican Health Planning Association 
A M & A A —The A llian ce  o f  Mergers and Acqu isition  Advisors
A S A —Am erican Society o f  Appraisers - Member o f  A SA  Business Valuation Standards Subcommittee 
I I F M A —Healthcare Financial M anagement A ssociation
IB A —Institute o f  Business App ra isers- Fe llow , Editorial R ev iew  Board for Bus iness  A p p r a is a l P ra c t ic e  

(B A P ) Journal o f  the IB A , N ational Governor at Large 
IC B C —Institute o f  Certified Business Counselors 
M G M A  -M ed ic a l Group Management A ssociation
N A C V A —National Association o f  Certified Valuation Ana ly s is ; member o f  the L itigation Forensics Board 
N A F E —National A ssociation  of f  orensic Econom ists 
N S C H B C —National Society o f  Certified I lealthcare Business Consultants,

F/k/a National Association of I lealthcare Consultants (NAII(’)
N B V G  National Business Valuation Group 
SH SM D -So c ie ty  for Healthcare Strategy and Market Development 
S L B V R —St. Lou is Business Valuation Roundtable (Co-founder)
S L S A F  St. Lou is Society o f  A ssociation  Execu tives 
T M A  I urnaround Management Association

)()KS AND CH APTERS PUBLISHED

"R esea rch  a n d  F in a n c ia l B e n chm a rk in g  in  the H e a lth c a re  Industry , " chapter m I lealthcare Organizations: 
f in an c ia l M anagem ent Strategies, David M arcinko . M .D ., I d .  S I P  Specialty I cchnical Publishers (2007). 
"M arke t ( 'om p e lit in n  in  H e a lt h c a r e ," chapter in I lealthcare ( trg an i/ations: Financial M anagement 
Strategies. DttVid M arcinko , M .D ., I .1. S I P Sp ec ia lly  Technical Publishers (2006).
"R esea rch  a n d  F in a n c ia l B e n chm a rk in g  in  the H e a lth c a re  Industry , "chapter in I lealthcare Organizations: 
: inanc ia l Management Strategies. D avid M arcinko , M .D .. I d. S I  P Specialty Teclu ii.'ill Publishers (2006).
" V a lu a t io n  o j  H o s p ita ls  in  a  ( 'han g ing  R c iin h u rs c n u  a t a n d  R e g u la to ry  E n v ir o n m e n t , "  chapter in I lealthcare 
O rganizations: F inanc ia l Management Strateg ies . D avid M arcinko, M .D ., Ed. S I P Specialty Fcchnical 
Publishers (2006).
I he H .S . I lea lthcare C ertificate o f  Need Sou rcebook . Beard Books (2005).
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