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Not so long ago, in the good old da ys, the ene rgy supp ly to a
health care facility was one of the most stable. The local util ity provided
what was needed at a reasonable cost. Now the energy ind us try is be ing
deregulated. Major uncertainties exist in all parts of the ene rgy ind us try.
Since reasonably priced and readil y available energy is mandatory for a
health care facilit y operation, the ene rgy industr y uncertainties reverb er­
ate through the health care indus try.

The health care industr y also is changing . The facilities depart­
ments of health care organ izat ions ha ve to be inventive to assist their
organizat ion 's bottom line in the deliver y of efficient, quality health care
at reasonable costs. Since 1982 Valley Medical Center (Valley) in Renton,
Washington, has implement ed energy efficiency projects . Energy reduc­
tion ha s become a tradition.

Cogeneration is the next ene rgy reduction step after all the conven­
tional conservation approaches have been exhausted . The impending
deregulation was viewed as an opportunity to further reduce energy
costs, pa rticularly electricity costs since 80% of Valley's ene rgy cost is for
electricity.

This article reviews how the uncertainty of electric utility de­
regulation was converted to an opportunity to implement the ultimate
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energy conservation project-cogeneration. The project development
was made essentially risk free by tailoring project development to
deregulation. Costs and financial exposure were minimized by taking
numerous small steps in sequence.

Valley Medical Center, by persevering with the development of a
cogeneration plant, has been able to reduce its energy costs and more
importantly, stabilize its energy supply and costs for many years to
come. This article reviews activities in two arenas, internal project de vel­
opment and external energy industry developments, by periodically
updating each arena and showing how external developments affected
the project.

Facility Description
Valley Medical Center's 41-acre main campus con sists of 333 beds,

1,071,000 square feet in 6 main buildings. In addition, nine off-campus
clinics provide primary care, occupational health and other med ical ser­
vices to the community . The Public Hospital District is the now also the
largest district in the state.

Valley Medical Center (Valley) has grown while maintaining one
of the lowest hospital district tax rates in the state. Only 1.5% of the rev­
enue com es from taxes and is used exclusively for facilities and equip­
ment. Over 6% of the revenue is returned to the citizens in the form of
free or ine xpensive community programs. At the same time Valley's
ave rage charges to patients are lower then neighboring ho spitals' and
most sta tew ide hospitals'.

Close and continual management of facility operating costs helps
Valley to ach ieve these typ e of financial results. Energy costs, 80% as
electricity, are a significant portion of the facility operating costs. Any
red uction in ene rgy costs, particularly electricity, contributes directly to
the bott om line .

External Energy Industry Developments
Energy cost s ha ve been in a turmoil in most of the United States

since the ene rgy crisis of the 1970's . The Pacif ic Northwest ha s enjoyed
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relative tranquillity with relatively cheap and stable energy supplies .
The Pacific Northwest was in a un ique position. It has huge amounts of
electric power generated by the hydro system. The power wa s dedicated
to Northwest use with any excess amounts being exported to California.
Western Canada is a major natural gas supplier to western United
States. The Northwest being close to the gas supply had plenty of natu­
ral gas .

Accepted thinking in the late 1980's and early 1990's was that co­
generation plants of any type were not feasible in the Northwest. This
was due to the low cost of electric power ($.0488 per kWh in 1994) and
the high cost of delivered natural gas ($3.22 per million Btu in 1994). For
a cogeneration system to be feasible the differential in gas and electric
po wer costs has to be large enough to justify the capital. The electric
power rates were based on the hydro power systems and were expected
to sta y low for a long time so the cost differential probably will not be
reached.

Economies of scale were considered the onl y wa y to counteract the
low cost differential. If a cogeneration system was truly desired it had to
be large, 50 MW or more. This is, of course, much more power than an y
facilit y could use. The excess power has to be sold to the local power
company. In most cases the power company did not need an y additional
pow er . If it did it was willing to pay $.025 per kWh further reducing the
cost differential. Additional economies of scale are required. A few turns
around the circle rapidly convinced the cogeneration builder that it was
not feasible. The size of plant wa s much too large to be able to sell the
pow er produced.

By 1990 the energy supply world had changed drastically. Natural
gas wa s being deregulated. Contrary to previous projections gas prices
were fallin g. That is, wholesale and large direct purchaser prices were
fallin g. The price of gas deli vered by local gas companies was remaining
steady or sligh tly increasing. The industry was starting to talk about
deregulation of electric power production and transmission.

In the West, California was a leader in electric deregulation. North­
western states seemed to be lagging far behind. This was understand­
able since electricity cost in California wa s $0.10 per kWh while the
Northwest price wa s approximately half of that. By 1994 the onl y thing
certain about the energy industry was that there would be numerous
changes due to deregulation. What the changes would be were as nu­
merou s as the number of people commenting on them.
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The ene rgy ind ustry was in the process of transform ing from total
p red ictability and cer tain ty to total unpredictability. These trends con­
tin ued to evolve as Valley contemp lated installing a 3.8 MW cogenera­
tion plant.

Valley Energy Use
The main hospital bu ilding of the cu rren t Valley campus wa s built

in 1969 when elec tricity wa s very cheap . Almo st all resid ential and
m an y commercial facili ties built at that time we re all electric. The Valley
facility wa s designed with gas-fired boilers pro vid ing steam for hot wa ­
ter and space heating. All other ene rgy sys tems were electric.

Over the yea rs as the campus grew and ene rgy costs increased ,
new cons truc tion reflected the higher cos ts with ene rgy- saving facilities.
Ene rgy conserva tion was instituted in existing facilit ies whenever con­
serva tion was econo mic. Valley has had an aggressive ene rgy cost cu t­
tin g tradition since the early 1980's. Valley has ea rned an Excellence in
Energy Efficiency Award in 1985 and the Governor's Award for Energy
Managem en t in Hosp itals 1984-89.

The various ene rgy conse rvation projects dem onstra ted tha t there
was a limit to ene rgy cos t reduction by demand managemen t, the mod ­
ern nam e for conservation . Once the limit is reached, the next logical
step has to be supply management. Valley's 1994 total cost of en ergy
was over 51,160,000. Eighty percen t of the costs was for electricity, 20%
for natural gas. vVith Valley's energy cost reduction tra d ition and an
un certain energ y industry, the stage for considering coge ne ra tion was
se t.

Cogenerat ion is the classi c technology for reducin g energy costs.
The high thermod ynami c efficiencies of the cycle provide cos t reduction
wi thou t special laws, taxes or subsidies. A cogenera tion sys tem, once
installed, will provide reduced energy costs over the entire life of the
cogeneration plan t.

Examina tion of coge nera tion as an alterna te ene rgy supply source
was init iated . Overall management guideli nes for the project were es tab­
lished . The pr oject should (1) significantly red uce ene rgy cos ts, (2) cause
minimal , di sr up tion of exist ing opera tions , (3) be operable by ex isting
facilities staff wi tho ut an incr ease in manpower (4) provide add itional
red undancy for existing ene rgy systems (5) impro ve ene rgy sys tem reli­
abili ty (6) return the inves ted cap ital in six years or less and (7) haw a
long usefu l life. The cogenera tion projec t was launched .



Internal Project Development
In early 1995 a consultant was reta ined to valida te Valley internal

sta ff conclus ions that a cogene ra tion plant was technically and thermally
feas ible. The study showed that supply of Valley's ene rgy by a cogen­
eration plant was technically feasible. It also was econo mically feasible if
(1) the cogenera tion cycle was as efficien t as possible, (2) all gene rated
electric po we r was used to offset ut ility purchased power without any
power sa les to the utility, (3) all boiler steam pr oduction was di spl aced
by cog ene ra ted thermal ene rgy, (4) all env iro nme n ta l requirem ents
could be met without expens ive emission con tro l system s, and (5) the
price of natural gas could be reduced. Various cogen eration sys tems
were examined. It was concluded that spa rk fired internal combus tion
eng ines using natural gas were the prime mover s that best met the
abov e criter ia. The consultan t' s report wa s reviewed by Valley District
Commissione rs. Furthe r wor k in developing a cogeneration sys tem was
authorized .

In mid 1995, Wieland Lindgren Engineers were retained by Valle y
to prov ide designs, specifications, thermodynamic calculations and eco­
nom ic calculations required to obtain District Commissioner approval
and, if approved , for the construction of the cogen eration plant. All
work was performed in a step-by-step sequence. Thi s approach mini­
mized Valley's engineerin g cos t in case the cogeneration plant was not
feasible. It also allow ed rapid response to external changes that have
significan t impacts on the project.

Step 1. Dcoelop Existing Systo ll Energu Balance
The first step developed an energy flow diagram of the Valle y

campus. This was relatively easy since an ene rgy data and control sys­
tem had been installed as a key part of Valley's energy conse rva tion
program. Actual energy use data for 1994 were used, estimates or
guesses d id not hav e to be made. Existing steam user s and their thermal
demands were identified. Winter and summer ene rgy balance diagrams
indicating ma ximum and minimum energy flow s were developed. The
existing energy flow diagram is sho wn in Figure 1. The data were then
used to select and configure the cogene ra tion sys tem to best meet the
thermal and electrical needs of Valley .

Stt'p 2. Add Ccgenemtion System to Ellergy Balance
The cogeneration sys tem wa s then supe rimposed on the energy



26 Cogellerat ioll <llld Competitite Pail...,[ournal Vol. 13, No. 3

NAruRAl CAS
1---------<::= STERlJZERS

r;::==i------e= Tl<EFW'Y POOlS
UISC USERS

r+~~~:====: OOUESTIC
WATER

Figure 1. Valley Medical Center Existing System (simplified)

flow diagram. The energ y balance wa s reworked to show what the situ­
ation wo uld ha ve been if the cogeneration plant had been in operation
in 1994. The existing boilers were shut down and the thermal energy
supplied by the cogenerati on plant. An internal combustion eng ine pro­
vide s two types of thermal ene rgy. Engine jacket cooling provides hot
wa ter at 185°F. Engine exha ust passing through a waste heat boiler gen­
erates steam. Both the hot wa ter and the steam must be used. The cogen­
era tion flow diagram is shown in Figure 2.

Any unused thermal energy reduces the cogenera tion cycle effi-
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Figure 2. Valley Medical Center Cogeneration System (simplified)



ciency. The energy balance showed that the curren t Valley sys tem is not
in balan ce. Therm al demands are low com pa red to electr ic de mands. In
addi tion, the thermal energy peak is in win ter and the electric pow er use
peak is in summer.

An un bala nced sys tem mean s that it is not as efficient as a ba l­
anced sys tem. It allow s two extreme opera ting modes (1) Therma l De­
ma nd Follow ing-match operation to therm al dem ands and supp le­
ment electrical demand with purchased power or (2) Pow er Demand
Follo wing-match electrical gene ration and waste therm al energy.

The first mode is mo st efficien t therm ally- as mu ch of the energy
in the fuel is used as possible. The second mode could be the most desir­
able economically. The cost of gene ra ted power will be below the ut ility
cost as lon g as eno ugh of the thermal energy is used . Actua l opera tion
could be anyw here betwe en the two extreme condi tions .

The selected coge neration train operating cha rac teri stics showed
that three sepa rate cogeneration modules would best fit the year around
therm al and electrical dema nd s of Valley. It wa s conclude d that four
engine/ gene rator/ was te heat boiler trains would be employed . Three
train s wi ll provide normal dema nds and at full load will provide peak
pow er genera tion, the fourth tra in will be a standby. The Valley thermal
and electrical de mands and cogene ra tion train cap ability and the ope ra t­
ing cond itions are shown in Figure 3.

Step 3. Prepare Request for Proposal
It was decided that Valley's interests would be best served if one

organ ization was responsible for the detailed design , cons truc tion and
star t-up of the cogeneration plant. A fixed pri ce lump sum con trac t w ith
cogenera tion p lan t perform an ce gua ran tees wo uld ens ure that Valley
wo uld ge t the plant it wan ted . A Requ est for Proposal (RFP) was pr e­
pared . The RFP specified in detail the types of equipme nt, methods of
construction, accep table materials of const ruction , and equipmen t an d
sys tem per forman ce that wo uld meet the cogenerat ion pl ant cri ter ia.
The winning Contractor was responsible for the deta iled design of the
plan within the limit s of the RFP documents and must guaran tee the
plant perform an ce. The RFP was issued early in Decemb er 1995.

External Development
Abo u t halfw ay throu gh the RFP response period , the power com­

pan y man agem ent requested a meeting with Valley managem ent and
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project team . The power company gave reasons for not building the co­
gene ra tion plant. Among them were the impending deregul ation of the
electric industr y. The power company did not know wha t would result
but felt very strong ly that electricity costs wo uld be reduced or, as a
minimum, remain cons tan t.

It was sugges ted that Valley sho uld not take an y action until the
effects of electric utility deregulation were better understood. The meet­
ing ended with a requ est for a specific price to bu y out the proj ect at its
curren t stage of development. Valley's resp onse-reduce electric pow er
costs by a min imum of $380,000 per year.

Internal Development
Project useful life needed definition . Since the prop osed cogenera­

tion project of four engine / generator train s will follow a rigorou s ma in­
ten ance sched ule including major periodi c ove rhauls, the life theoreti­
ca lly could be infin ite. Engine technolo gy would be updated as it
evo lved. It was agreed that a 30-year cogeneration project life wo uld be
used for compa rison with alternates.

Development of the cogene ration project moved forward. The en­
vironmental permit application was filed wi th the City of Renton . Work
was started on the air emission permit application .

External De velopment
The power company prop osed a 5-yea r con tract that effectively

reduced Valley's po wer costs by $150,000 per year for the next 5 years.
The power company's proposal was examined in detail. It wa s desirable
in the sho rt term. It was not desirable in context to the 30-year life of the
cogenerat ion plan t. Once the cogeneration plant wa s installed it would
contin ue to pr ovid e benefits for 30 years. The power company's pro­
posal red uced the benefits for the first 5 years but said nothing about
what wo uld happen later. Since Valley is a long-term facility dedicated
to serv ing its func tions into the far off future the short-term offer was
rejected and work on the cogene ration plant cont inu ed .

Internal De velopment
It sho uld be noted that the power company's offer, had it been

accepted , wo uld ha ve provided a very handsom e return to the approxi­
mately $50,000 that had been invested in the project to date.
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Step 4. Obtain Fuel Supply
Gas deregulat ion allowed gas to be purchased directly from the gas

p rodu cer. For th e larger gas user thi s resulted in subs tan tia l savings .
Valley 's ann ua l gas use in the boilers is too low to in teres t serious gas pro­
ducers. Boiler gas continued to be purchased from the local gas com pany.

The coge ne ration plant will increase gas use. Man y gas p roducers
are in terested in supplying the gas. Discu ssions abou t the cogene ra tion
plant fue l supply were ini tia ted in the fall of 1995. Available ter ms were
spo t pri ces, 5-yea r term at a fixed pri ce and a lO-year term at a fixed
pr ice. Th e qu oted prices declined as the project approach ed real ity
thou gh the issu ance of the RFP, obtain ing of permits and selection of
con tractor .

The Valley gas pri ce is made up of thr ee compone nts: 67°;\, of the
pri ce goes to the p roducer in Canad a for the gas and transp ort ation to
the Canadi an border ; lO'}-;, of the price goes to the gas in ters tate pipelin e
com pa ny for ap proxima tely 100 miles of transp ort fro m Canada to
Renton ; the rem aining 23'10 goes to the local gas compa ny for 1.5 miles
of transport from the interstate pipelin e to the project site. A lO-yea r
fixed pr ice gas supply con tract was selected . This rem oved all fuel risk
and in effect, gua ran teed the cost of energy produced by the cogenera ­
tion plant for the next 10 yea rs.

Valley left the local gas company and started buying natural gas
d irectly from a gas p roducer in 1997.

Step 5. Select Bidder
Three resp onses to the RFP were received . The bid lump sum cost

of the project ran ged from $5.3 to $6.1 million . The bid cos t wa s some­
wha t h igh er than expec ted . The best bid from the most qua lified bidder
was selected . The winning bidder wa s notified and inform ed that the
cos t was grea ter than Valley was will ing to pay. The bidder was gi\'en a
choice (1) Value enginee r the bid to ens ure that equipment redundan cy
has not been included in the bid or (2) Allow Valley to invalida te all
bid s, clarify the RFP by add ing more detail and rebid . The winning bid­
de r elected to valu e engineer the bid . The final cos t of S-l.7 milli on for
the cogene ra tion plan t was accepted by Valley.

Step 6. Obtain Pa ll/ its
Obtaining env ironmen tal permits is a big unknown to most con­

tractors. They compen sate by including con tingencies. Since the Owner
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is the ult imate bearer of the permit risk an yway, it is in the Own er 's
interest to obtain the permits directly and avoid the contrac tor's con tin­
gencies and mark up s. The environmental permit application wa s filed
in December 1995. The project was issued a Determination of Non Sig­
nifican ce (DNS) in Februar y, 1996. A citizen's group appea led the DNS
finding. The appea l resulted in a hearing and the filing of a revised ap­
plicat ion . The DNS ruling was reissued and the project approved in
July, 1996.

The Pu get Sound Air Pollution Control Agency has stricter emis­
sion stan dards than those of the national EPA and the rest of the state of
Was hing ton. Emission producing proj ects are strictly controlled . Best
Available Control Technology (BACT) is required for new proj ects. The
permit application demonstrated that the selected project wa s BACT. An

air permit was granted in short order.

External Development
The power company had been working on merging with the local

gas company . As part of the merger, a new rate sched ule wa s published
allowin g larger customers to purchase their power from any supplier
wi th the pow er company providing wheeling to the site. Deregulation of
transmission arrived in Washington state much sooner than anyone had
imagined. The new rate sched ule includ ed recapture of stra nded capi tal
and other cha rges whi ch, in effect, kept the cost of power the same as it
had been. Rate relief could only be expected in 4 or 5 years.

Internal Development
Step 7. Obtain FERC Qualified Facility Certification

The FERC regulations specify obligations to provid e interconnec­
tion , backup pow er, wheeling and other conditions betw een the FERC
certified Qu alif ied Facili ty (QF) and the local power compan y. The
FERC QF certification for the cogeneration plant wa s filed to ensure that
these benefits would be availabl e to Valley if they were ever required .
The QF sta tus also gives the cogeneration plant stand ing with FERC in
case of d isputes with the power company. QF sta tus wa s granted in
No vember 1996.

Step 8. Build the Plant
The cons truction con tract was signed in Au gu st, 1996. Ground wa s

broken in November, 1996. Construction was on sched ule and, with a
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fixed -p rice contract, on bu dget. The plant is in the star t-u p process wi th
commercial operation sched uled for Augus t, 1997.

Immediate Benefits of the Cogeneration Project
Valley will reap benefits as soon as the coge nerati on project be­

comes operational. Financial benefit from lower electricity cos ts will be­
gin to accrue immediately. Less tangible benefits wi ll also be present.
The en tire facility will have greater energy reliability. Curren tly electric­
ity is supplied by the utility. If the ut ility fails, the eme rgency generators
start. In the future the cogenera tion plant will inc rease generation. If the
coge nera tion plant fails, the ut ility will provide the power.

Use of the emergency genera tors sho uld decrease drastically. Cur­
rently steam is supplied by the boilers. With the coge neration plant, heat
to the heaviest users, domestic water heat ing and building space heating
will be supplied by the eng ine jacket cooling water. If the wa ter circuits
fail, heating will be provided by cogene ration steam bein g used in the
exis ting wa ter heater . If cogeneration fails, the existing boilers can be
operated to provide steam.

Long -Term Benefits of the Cogeneration Project
Events show that the electric power de regulation is moving for­

ward much faster than an ticipa ted just a yea r ago . Open transm ission
promises low er power costs to California and other high power costs
regions. It promises the oppos ite to the low cost regions such as the
Pacific No rthwest. Deregul at ion will encourage the power producers to
wh eel their power to the highest return areas . Cheap No rthwes t po we r
wi ll find its way to Californi a until the local rates rise high enough to
keep it in the Northwest.

The Valley cogene ration plan t will be in ope ra tion just as open
wh eelin g becomes fact. With the cogenera tion plant, Valley no longer is
affected by deregulation. It provides a ceiling on Valley ene rgy costs for
the next 10 years. The cogeneration plant is the key in con trolling fu ture
energy costs. Additional ene rgy cost reduction steps implem ented after
the cogeneration plant is in operation include:

1. Install a byp ass gas pip eline to reduce the cost local gas tran sport
form 23% to 6% of fuel cost.

2. Install an on-site laundry to util ize the essen tially free steam and
hot water available from the cogenera tion plan t.
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3. Replace the existing chillers with absorption chillers, as they age,
to increase thermal use and reduce electrical demand.

4. Expand traditional energy conservation projects to include ther­
mal / electrical balance projects.

5. As wheeling of electricity is implemented, power can be wheeled
to the satellite clinics of Valley, further reducing the purchased
power.

6. The price of gas is still low and may continue to fall. Valley could
secure its long-term energy costs by purchasing gas production
wells for its own future use .

7. If Valley is able to achieve thermal and electrical balance to match
the cogeneration plant, it will obtain highly reliable energy at costs
that are lower than possible from any other source.

8. Who knows where deregulation will lead? With its own cogenera­
tion plant and a fixed price fuel supply, Valley does not really care.
Valley is able to participate no matter what.

COGENERATION PLANT TECHNICAL SPECIFICATIONS

PARTICIP ANTS:
Owner
Consulting Engineer
Designer / Constructor
Design Engineer

PHYSICAL PLANT :
Building
Distance from existing

boiler room
Cogeneration build­

ing size
Construction
Sizing

Valley Medical Center
Wieland Lindgren Engineers
Diamond B Constructors
Energistics

New 2-story cogeneration building

90 feet
First floor 4724 square feet
Second floor 1046 square feet
Cement masonry unit, reinforced, grout filled
5 cogeneration trains, 4 installed, 1 future
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Crane
Build ing noise emission
Earthquake zone
Control roo m
Exist ing campus con trols

PLANT EQUIPMENT:
Number of cogeneration

train s
Prime movers

Engi ne manufacturer
Engi ne conf iguration
Number of cylinders
Engine spee d
Fue l rate

Generator manufacturer
Rated electrical output
Gene ra tor voltage
Generator speed

Waste hea t boiler
manufac turer

Steam flow
Steam pressure
Feed water temperature
Steam flow contro l

2 ton overhead for engine maintenance
50 dBA at 3 feet
3
965 square feet on second floor
Move to new control room

4
Spark igni tion internal combus­
tion eng ines
[enbacher Energiesysteme
V
20
1500 RPM
8,048,908 Btu/hr

Kato
898 kW
12A70 Volts
1800 RPM

Cain Industri es
1,808Ib/hr
90 psi
228 F
Exha ust gas bypass

Engine jacket hot
wa ter flow

Hot water leaving engine
Hot water return to engine
Electrical efficiency
Thermal efficiency
Total efficiency
NO . emissionsx

CO emissions

139 GPM
185 F
158 F
38.1 %

45.6 %
83.7 %
1.00 g / bhp hr
2.00 g / bhp hr



Hot water primary use
Hot water secondary use
Hot water excess
No. hot water circulat­

ing pumps
Pump control
No . domestic water

heat exchangers
No. space heating

exchangers
No. radiators
Radiator fan control

Historic winter steam
demand

Cogeneration steam
demand

Domestic water heating
Building space heating
Cooled in radiators

2
Variable speed

2

1
3
Variable speed

11,000 lb/ hr

5,200 Lb/hr

37

COGENERATION OPERATION:
Thermal load following Purchase power to meet demand
Electric power following Bypass excess exhaust gas, use radiators
Island operation Use only when power company is down

POSTSCRIPT

The article"A Northwest Medical Facility's Response to Electric
Utility Deregulation" was prepared in the summer of 1997 while the
cogeneration plant was under construction. The following are the most
significant developments since the paper was originally written.

The cogeneration plant was started up and went into operation at
the end of August, 1997 as scheduled. It has been in continuous opera­
tion since that date.

Emission and performance testing was completed during the fall
and winter of 1997. The systems meet or exceed expectations and guar­
antees.

Loss of utility power supply has been experienced numerous



38 Cogeneration and Competitive Power [ourna! Vol. 13, No. 3

times. The cogeneration plant picks up the load in a bumpless transfer.
It provides for the medical center in an "island" operation mode until
the utility is restored. Restoring utility power supply is also bumpless .

The cogeneration plant is operated in the "thermal demand follow­
ing" mode during the low electric demand hours of 7 PM to 7 AM . One
engine is base loaded and the other one is allowed to follow the steam
demand. On average, the system is close to being in electrical/thermal
balance most of the time. Electric system transients are satisfied by ex­
porting excess to the power company and importing during deficiencies.

Plant operation is switched to "power demand following" around
7 AM as staff arrives, electric demand increases and thermal demand
(from space heating) declines. Cogeneration plant controls are set to
import a maximum of 4 kW. This operating mode minimizes the overall
electric power cost even though not all thermal energy is utilized due to
the daytime electrical/thermal imbalance.

Initial studies show that the daytime unused thermal energy is
adequate for a laundry. The currently used contract laundry could be
replaced by an internal laundry. Construction of a laundry to utilize the
thermal energy is being evaluated.

Developments in the electric utility arena continue to indicate the
cogeneration project was a good decision. The 1998 electric rate sched­
ules applicable to Valley effectively increased rates by 2.13%. As prom­
ised by deregulation the actual rate per kilowatt hour did not increase,
however, a new surcharge was imposed so costs went up. Since contract
gas prices are fixed for the next 10 years, the electricity costs increases
make the cogeneration plant ever more attractive.

VALLEY MEDICAL CENTER TODAY

Figures 4-7 show details of this plant's housing, parking lot, and
some of its internal systems.
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Figure 4. The cogeneration facility at the Valley Medical Center is
housed in an attractive building which fits in with the overall archi­
tecture of the medical complex.

Figure 5. From the parking lot, the four engine/generator trains can be
seen through large plate glass windows. If the engines ever have to be
removed, the windows and their frames will be removed.
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Figure 6. This view from the control room shows the four Jenbacher
Energiesysteme internal combustion engines. Number of cylinders:
20; Engine speed: 1500 rpm; Fuel rate: 8,048,908 Btu/hr. Generator
manufacturer is Kato: generator voltage is 12,470 Volts, rated output is
898 kW.
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Figure 7. The cogeneration control room is clean and professional­
looking. Engine controls are banked along the wall, right.
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