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Dear ir. Secretary:

As part of our review of rederal power-marketing
activities, we examined the power operations of the Boulder
Canyon project in the Bureau of PReclamaticn's Lower
Coloraco kegion., We velieve there is an opportunity for
increasing tihe output of electrical energy at that project
by changing the method cf designating generators used to
prcduce electricity at the Hoover powerplant.l Two agents
for eight allottees2 operzte the Hoover powerplant under a
leasing arrangement with the Bureau. Each allcttee receives
its energy from specific generators without regard to how
this impacts on efficient oreration cf the Hoover powervlant
as a system.

Several Bureau regional oifficials aagreed with our
opservaticn that, if the Hdoover powerplant were opera.ed as
a single svstem, its efficiency could be imoroved to a level
comparable to that of the Glen Canyon cenerating plant in
the Upper Colorado Region, with the exception of a cerrtain
amount of efficiency which is attributable to the more
modern eguipment at Glen Canyon.

The regional officials said that they believed the
powerplants at tae two_projects were comparable in that
tney naa similar heads3 and discharge capabilities, tnat
iz, they can release tre same amount c¢f water tnrough the
generating units.

If doover's g2nerating efficiency were imnproved to a
level comparable -to that of Glen Canyon's, apgproximately

lHoover powerplant is vart of the 3ouluer Canyon nroject.
2( ‘steorers aitlotted power from Hoover powerplant.
3, e agiffer=nce of elevaticn petween the water surface of
the reservoir and tne water below the powerplant,
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353.1 million addaitional kilowatt-hours of eclectricity

could be generated annually at the Hoover powerplant with
the samo amount of water that is currently being usged,

This adaditional enercy potential could reduce foszsil fuels
consuined. For example, from an oil conservation gtandpoint,
thia could represent annual savings of 588,000 barrels of
oil worth between $6.2 and $8.3 million, or $72 to $96
million between October 1, 1375, and May 31, 1987, when

the Hoover powerplant leasel expires. Also this additional
energy coula provicde increased revenues to the U.S. Treasury
of about $620,400 a vear, or $7.24 million between October &,
1975, and May 31, 1937.

Because of the current cnergy shortage and the oppor-
tunity to increase electric energy generation at the hoovef
powarplant, we are bringing this matter to your attention
for corrective action.

INTRODUCTION

The Hoover powerplant was authorized under the Boulder
Canyon rroject Act (43 U.S.C. 617). Under section 6 of the
act, the Secretary is allowed to enter into contracts of
lecase ot a unit or units of any Government-built plant,
with the right to generate electrical enorqy (43 0.5.C.
6l17¢). The Boulfer Canyon Project Adjustmant Act {43 U.8.C.
618) authorizes the Secretary tc promulgate charges for
electrical energy and avthorizes the overation of the
Beulaer (Hioover) powerplant by the United States directly
ot through agents,

Furguant to the avthority granted under the adjustmant
act, tne Secretary approved and promulgated the "Gencral
kegqulations for Genersation anc Sale of Powr iIn Accordance
with the DBoulder Canyon Project Adjustment Act." Theae
requlations specify the ercentage of encrgy cach customeér
v111 receive and groups the generating equipment and
machinery into sections for operating vurposes, Secticn 6
of the Boulaer Canyon Project Act (43 U.S.C. 6l7e) states
that "the title to said dam [HZoover Dam} reservoir, plant,
and {ngidental works shall forever remain in the United
Stateg » * *, 0

l>riqinal contract for lease of power privilege and all
amcnuatory and modifying contracts are c¢ollectlively
reforred to 23 the lease.
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In accordance with the provicions of the contract
between the United States and the two operating agents for
the operation of the Houver powerplant, the generatiag
machinery and equipment are leased to and operated and
maintained by the city of Los Angeles and its Derartment
of water and Power and the Southern California Edizon
- Company, Ltd. The lease expires May 31, 1987.

The agents operate the generating equipment for the
eight allottees to whom the Hoover powerplant eneray is
allocated. 7The city operates for itself, the States of
Arizona and Nevada, the Metropoliten Water Pistrict, and
the municipalities of Burbank, Glenuale, and Pasadena.

The Edison Company operates for itself., Various contracts
specify the generators or generating groups from winich the
allottees will get their energy.

Hoover powerplant's operations are subject to *arious
other treaties, compacts, ana contracts.

Bureau officials told us they did no* know wny. in
1937, the Bureau, rather “han opetate oo lities,
leased then to wwo operating agents or wh, -~ atracts
specify that the allottees must take their generation
from certain generators or generating groups. There is
no reguirement in the contracts, regulaticns, or legisla-
tion that any specified level of efticiency be maintained
in generating electricity.

PRESENT EfFICIENCY

As presently ocerated, the Hoover rowerrvlant achieves
#n average yearly efficiencyl of apout. 74.5 percent., By
comparison, the ulen Canyor powerplant achieves akout 86,3
percent -efficiency.

The following example of the operations at Hoover
illustrates the reducticn in kilewatt-hcurs en acre~foot
of water that accompanies a rcauction of efficiency. Wwitn
an average head of 532 feet in November 1974, one agcnerator
at Hoover, operating at 80 percent efficiency, yenerated

lIThe ratio between the power delivered by a machine or
other apparatus and the power surplied to it, usuallv iz
eXpressca as a cercentage. Plent ard aererator efficien -
cies ate based on the averace heaau, numcer of acre-feet
of water usea for qeneration, and numbcer of kilowatt-
hours trans.itted.

.~ BEST DOCUMENT AVAILABLE. .
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7,736,000 kilowatt-hours of electricity with 17,654
acre-feet of water--apptoximately 438 kilowatt~-hours for
each acre~foot, During that same month, anotner generator,
operating at 43 percent efficiency and using a compataple
amount of water--17,218 acre-feet--genereted only
3,900,000 kilcwatt-hours, or 232 kilowatt-hcurs fcr each
acre-foot,

REASONS FOR FRESENT EFFICIENCIES

About 4 percent of tne l2~percent (one-third) differ~
ence between efficiencies of the dcover and the Glen
Canyon powerplants is attributed by Bureau regional offi-
cials to the physical differences between Hoover generators
anc the more modern Glen Canyon generators. The Glen
Canyon powerplant gencrators have newer designed turbine
runners, which are more efficient than the type originally
installed at sdoover.l The officials attribute the remain-
ing 8 percent difference in efficiency to the present
methods of operations.

The Bureau's regional weter and vower officials told
us that they believed the major reascn for the lower
efficiency at Hoover wag that many of the gznerating units
carried less than full loads. Operating at lower loads
reduces efficiency. For example, a turbine may maintain
92 percent efficiency carrying 80 percent of full load:;
i.e., the machine is carryving 80 percent of its kilowatt
capability. If carrying a 40-percent load, however, the
turbine efficiency is reducea tc about 74 percent. ‘Thus
it is important for a unit tc carry as full a load as
possible, to maintain the greatest efficiency.

The regional officials also said that certain allottnes
may be using their generators for spinning reserve caopacity.
Spinning reserve capacity is provided by unloaded or lightly
loaded aenerators so that they are ready to assume load on
short notice. <This could cause the same inefficiencies
described above, if the generiators were lightly loaged to
accomplish spinning reserves.

The general regulations apglicable to the operation of
the Hoover powerplant do not specify a reguired level of

1ot the 17 generators at doove., 6 currently have the newer
designed runners. Regional officials estimate that rlant
efficiency would increase about 4 reccent if the remaining
11 generutors were equirped with thnese runners.

BEST DOCUMENT AVAILABLE



B=125042

eificiency. Instead the regulations allocate to the
allottees, by percentaqge, the actual cnerqy generated., For
this reason there is little incentive [or the individual
allottees to improve tne operation of thrir units pecause
any increased generation resulting from {mprovements in
efficiency by an individual allottce will be sha.ed ¢n a
percentage basis among all al.ottees. 'The Bureau told
us, however, that it had been successiul in encouraging
changes in eguipment which improved efficiencies, These
physical changes took place before 1Y7)l arnd are reflected
in the efficiency percentages cited in this ceport.

HOWw EFFICIENCY CAd BE IMFROVED

If Hoover were operated as 2 system undet one operator,
several esmaller loads belng carried on individual generators
could be combined on the smallest number of aeneratorcs
needed to serve the comoinecu lonads. Auditionally, if each
allottee were carrying a lighter lecad to provide spinning
reserves, spinning resetves of {ndividual allottees could
be combined and those couneratorsl best suited for this
function coula te used, thus conuerving water and increasing
overall etficiency. Under a system operation more energy
could be produced and each allottee would teceive its
percentage share of thu increased energy,

Bureau rejional officials told us that the Bureau
could not make urnilateral changes in operating methods at
Hoover and that agreements among the allottees and the
Secretary woula be required before the operating procedure
could be revised.

.BENE?ITS O¢ FOTEJTIAL IMPROUVEMLJILS

During the J-year pericd 1972 t¢ 1974, the Hoover
powerplant averayed about 3.3 billion kilowatt=-~hours
annually, operating at 74.5 percent ef[iciency. If the
Hoover nowerplant were operated a3 a 3ingle system and
obtainea an efficiency level comparable to tnat peing
obtained at Gler. Canyon, the effiiciency would be increased
aoout 8 percent, An y-percont Increase in efficiency
coula represent a lU.7-percent (8/74.5 = 10,7 cercent)
increase in the number of kilowatt-hours generated, ot
353.1 anillicn «ilowatt hours cf electricity.

————

lseme aenerstors aave special "tailwater depression
eguipiment" which enables the generators to spin more
efficiertl-.,

BEST DOCUMENT AVAILABLE -
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This additional energy potential could reduce fogsil
fuels consumed. For example, from an oil conservation
standpoint, this.znergy could displace (at 60 kilowatt=-hours
A barrel) 588,000 berrels of oil. At a cost of $10.50 to
$14 a barrel, this could represent annual savings in
equivalent barrels of oil of about $6.2 to $8.3 million,
or $7z to $96 million over the remaining life of the
present contract for the operation of the Hoover powerplant,

Furthermore, on the bases of current energy rates
of 1.757 mills a kilowatt~hour, the additional ernerqgy could
p ovide increased revenues to the U.S. Treasury of about
620,400 a year, or $7.24 millicn between Cctober 1, 1975,
and Hay 31, 1337,

Put into perspective, this 353.1 million additional
kilowatt-nours of electricity would supply the residential
needs of an average U.5, city of 130,000 residents for a

1-year period.+

We discucsed cur findings and conclusions with Burecol
regional officials and they agreed with our conclusion
that an additional b-percent efficiency could be achieved
if the Hoover powerplant were operated as a system. They
also agreed that this could result in a 10.7-percent
increase in annual generation, or 353.1 million additional
kilowatt-hours of electricity.

Also we discussed our findings and conclusions with an
official of the city of Los Angeles Department of Water and
Power and with an official of the Edison Company--the
present operatcrs of the Hoover powerplant., These officials
agreed with our conclusions that the potential existedé for
increased opetrating efficiency of the Hoover powerplan%,

The ctdison Company official said that the areas we discussed
shoulé be investigated because of the potential for increas-
ing hydroelectric eneray and thus contrioute to the ccmpany's
program for reducing oil consumpticn and polluticn. Both
vperatirg cfficials said that they would be receptive to
entering into negotiations with the Bureau with the objec=~
tive of improving tre cperating efficiency of the Hecvnr
powerplant. They pointed out, however, that any suggested
cnanges should consider the benefits to be derived compared

lsased on average use ¢f 8,079 kilowatt-hours for each
customer--Total Electric Utllltj Incustry (source: &Edizon
Electric Institute Yea.book for 1973)--and three perscns
for each resiuence, per 1370 census data updated.

BEST DOCUMENT AVAILABLE
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to the costs to be incurred. We agree that, befcre any
action is taken, suvch analysis should &e made,

RECOMMLNDATIONS

we believe tnat by improving the efficiency at the
Loover powerplant, consicerable opportunity exists for
reducing consumption of fossil fuels. Therefore, we
recommend that you instruct the Commissioner, Bureau of A
RrReclamation, to:

-~Meet with the allottees and ascertain the reasons
for present. levels of efficiency.

~-Discuss with the aliottees methods for improving
overall efficiency and the benefits to be derivea
and costs to be incurred therefrom.

-~0Offer assistance to the allottees in drawing up
agreements which will ellow them the same alloca-
tions but with increased total amounts of energy,
by allowing tle Hoover powerplant to be operated
as a sy~tem, either under ore operatcer or through
coordinatea efforts of the present two operctors.

2s you know, section 236 of the Legislative Fzorganiza-
tiun Act of 1370 requires the head of a Federal agency to
submit a written statenen* on actions taken on our recom-
mendatiors to the Hcuse and Senate Commiittees on Government 7
Operations not later tnan 60 doys after the date of the
report ané to *“he House and Senate Committees on Appropria- /
tions with the agency's first requesi for appropriation
made more than 60 days after tne date of the report,

Wwe are cending copies of this report to the Director,
Office ot Managenent and Bucdget; appropriate congressional
committees; your Commissioner of Reclamation; and the
Regional Cirector of the Bureau's Lower Colcradoc kegion.

we appreciate the cooperation received during our
review and would like to be informed of any action taxen

BEST DOCUMENT AVAILABLE
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on our recommendations.
report with you or your

we would be glad to discuss this
staff.,

Siﬁcerely yours,

/ oroon
;o ,
l.'f'z","",l 4y =2 R SRy
I
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Henry Eschwege
Director





