Lawrence Berkeley National Laboratory
Recent Work

Title
PRICE ESTIMATES OF HOT WATER GEOTHERMAL ENERGY

Permalink
https://escholarship.org/uc/item/9vt0g4zh

Author
Howard, J.H.

Publication Date
1981-02-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/9vt0g4zb
https://escholarship.org
http://www.cdlib.org/

) 942

on é’& W Weasi
E Lawrence Berkeley Laboratory

UNIVERSITY OF CALIFORNIA, BERKELEY
- [  EARTH SCIENCES DIVISION

MASTER

PRICE ESTIMATES OF HOT-WATER GEOTHERMAL ENERGY

J.H. Howard

February 1981

w3

Prepared for the U.S. Department of Energy under Contract W-7405-ENG-48

B - Diaw=-eceTa A0 THIC AOCUHASTMT (Q 130 e




DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



LEGAL NOTICE

This book was prepared as an account of work
sponsored by an agency of the United States
Government. Neither the United States Govern-
ment nor any agency thereof, nor any of their
employees, makes any warranty, express or im-
plied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process
disclosed, or represents that its use would not
infringe privately owned rights. Reference herein
to any specific commercial product, process, or
service by trade name, trademark, manufacturer,
or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favor-
ing by the United States Government or any agency
thereof. The views and opinions of authors ex-
pressed herein do not necessarily state or reflect
those of the United States Government or any
agency thereof.

Printed in the United States of America
Available from

National Technical Information Service

U.S. Department of Commerce

5285 Port Royal Road

Springfield, VA 22161

Price Code: AO3

Lawrence Berkeley Laboratory is an equal opportunity employer.

S —



¢

LBL-11133

PRICE ESTIMATES OF HOT-WATER

GEOTHERMAL ENERGY

-

DISCLAIMER

Neither the United States Goven thereo
nment nor any
warranty, express or impli "y oy o i
implied, or assumes any legal lability or .‘f f'w'wl&t. e
ores , responsibility for the sccuracy,

of any
represents that its use woul luct
id not infringe or process disclosed, or
commercial prody drivately owned rigin; "
not mc ata” UEt, process, or service by trade name, trad 3. Reference hercin to any wpecific
v or imply its end . o - Or Otherwise, does
. avoring by the United

States Goverament o ‘
) ony agericy thereot. The vi P
necy - tews and
essarily state or reflect those of the United States G Mﬂ:z:"mm of authors expressed herein do not
80y agency thereof,

J. H. Howard

Lawrence Berkeley Laboratory
University of California
Betkeley, California 94720

STIiIUTION OF THIS BECURIENT (8 UKLITMTED

n'U tiftuts

This work was supported by the Assistant Secretary for Conservation and
Renewable Energy, Office of Renewable Technology, Division of Geothermal
and Hydropower Technologies of the U.S. Department of Energy under Contract

no. W-7405-ENG-48. :




[ J



cd

iii

' TABLE OF CONTENTS

List of Figures

List of Tables .

Abstract

Introduction
Purpose of the Paper

Method of Analysis

| Pbésiﬁié Methads'of Deiéﬁmininé frices”

Procedure Based on Suite of Possible Uses
and Consideration of Displacement of
Alternate Fuels

Generalized Price Equation

Expected General Features of the Equation

Proposed Generalized Price Equation for Nominal
Price of Alternate Fuel

Generalized Price Equation for Current Prices
of Displaced Alternate Fuels

Comparison of Generalized Price Equation with Selling
Price at Boise Warm Springs Water Distrigt (Idaho)

Appendix

References

11

12




iv
~ LIST OF FIGURES

Figure 1. Price equation for hot water geothermal energy.

Figure 2. National average fossil fuel costs delivered to steam
electric utility plants, 1976-1979.
LIST OF TABLES

Table 1. Statistics used in estimating the price of hot water geothermal
energy. - ‘ ' C



[£]

ABSTRACT

A generalized price equation for hot water geothermal energy has
been developed. The equation is based on analysis of proposed plans for
use of geothermal energy to displace Specific quantities of fossil fuels.
The equation is useful in starting negotiations for sale of heat from a
hot water resource and is necessary in any reserve valuation in the absence

of a firm sales contract. The proposed equation is:

p=F . chAh. 0.9

where p is the price in mills per pound mass of fluid containing energy

with specific enthalpy, bh (4in Btu s per pound mass, lbm) relative to

59°F (15 C) saturated compressed liquid. The factor F is the dimension-

less ratio of current national average fossil fuel price to major users to the
nominal’ price of $1/10 Btu, the factor varies with time. The factor c is

-4 mills/Btu.

a' constant equal to 6 x 10
The sales price of the only known hot water geothermal energy sales
contract is presently 0.082 mills/lbm and compares with 0. 079 mills/lbm
according to the proposed equation. Good agreement--—although perhaps
somewhat fortuitous---supports the contention that the equation is a useful

frame of reference for negotiation and for reserve valuation.




INTRODUCTION

Purpose of the Paper

This paper diééﬁsses estimates .for the price of hot water geothermal
energy. Tﬁé price of naturally occu;ring égggg_from vapor dominated systems
is fairly‘well set‘by the history of contracts at The Geysers, California,»
(see fiﬁh, 1975} Jenkins, 1978) and 1its considerhtion is éutside the scope
of this paper. ‘ | | |

The discussion is presented from the point of view of a resource owner
who is interested in estimating a value for his property or in enter,in’g
into negotiations for the sale of geothermal energy over the lifetime Qf
the resource.

The term "hot water fuel prices" is used interchangeably with the term
A"prices of hot water geothermal energy" and compares with the term "alternate
fuel prices." '"Price" should be distinguished from "cost." Price refers to
the "amount at which transactions take place in the market." "Cost"
emphasizes "whatever is requisite to secure benefit." The price at which
a geothermal resource owner sells a unit of his geothermal energy shouid
exceed his coét to recover it from the earth.

Price and specific enthalpy are presented with respect to éqund mass
because in dealing either with resource in the ground or with‘sales of
production, a resource owner must carry out his calculations on the basis

of mass of geothermal fluid he can produce from his property..
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METHOD OF ANALYSIS

Possible Methods of Determining Prices

Three possible methods for determining prices for hot water fuel are:

l. reference to a marketplace,

2, “‘negotiation in view of a specific: application, of appreciation of

“the: total:economics of the proposed use, and of the bargaining
» . positions of ‘Interested parties; and

3.' review of a sulite of possible uses of the resource and consideration

+of the.price of ‘displaced alternate fuels.

. Although contracts exist (e.g., Finn, 1975; Eastlake, 1979) which
influence the ‘new contract pricerfor geothermal energy-—-at least
locally-——there'isfno geothermal marketplace in the sense of a commodities -
market. Consequently reference to a marketplace 1s really:not a viable
method.

Negotiation'in’view of a specific application of a-specific resource is
the method that will undoubtedl& be followed for the foreseeable future
when a sale approaches final stages. ‘Negotiated prices will rest in part
on argumentSQinvolving>tne priceﬁof displaced alternate”fuel.; However , they
will also very likely include provision to assure optimum and efficient
energy use (and payment for it), provisions for penalties in the event of
non-performance by either party, and S0 Om. |

The third method, a review of a suite of possible uses of hot water
geothermal resources and consideration of the price of displaced alternate
fuels, leads to & generalized price equation.‘ This paper addresses the

third method and presents a correlation of price per pound of hot water




geothermal fluid with relative specific enthalpy. A generalized price
equation relating price and enthalpy is proposed, but the argument recog-
nizes variation of price from the;propo;ed equation‘in ﬁiew of the
information used in the analysis. The equation should be a useful -
reference in starting negotiations for the sale of geothermal energy.
Thié-information should also be useful as a guide to setting prices: for
bonuses . at lease sales, in the outright sale of a geothermal property,
and in national resource assessments analysis wherein an effort is made
to determine the part of the resource that could be labeled "reserve.".
The author’s interest in a generalized pficefequation grew out of concern

over geothermal property valuation. It is impossible to carry out a -

valuation without knowledge of the value of the commodity. In view of . -~

the -lack of a marketplace for geothermal energy and of only one known
contract: for sale of hot water geothermal energy, it became necessary
to envision what the price of hydrothermal fuel might be in view of .
its potential capacity to displace alternate fuels, the prices of which

are known.

Procedure Based'on Suite of Poséible Uses
and Consideration of Displacements of Alternate Fuels

The‘procedure in this paper involves the following steés:

1. selection of suite of proposed uses for hot wéter geofhefmai
energy over the temperatufe range llboF to 6006F,

2. for eacﬁ potentialbdirect use, determination off

a. entrance temperature requirements for use,
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b.

Co

de

specific enthalpy content of the geothermal fluid called for

in the use, referred to a rererence specific enthalpy of

27 Btu/lbm (i.e;, enthalpy ot saturated compressedﬂliquid at
59°F‘or 15°C) andiassuming that thergeothermal fluid

is saturated compressed liquid,

the energy content of the fuel to be displaced annually through

the proposed use of geothermal energy, 100% energy conversion

is assumed for the alternate fuel (cf. Bloomster et al. 1977),

the number of pounds of geothermal fluid at required temperature
needed to displace the alternate fuel annually. The mass

required depends on the specific enthalpy content of the geo-

‘ thermal fluid the enthalpy of the fluid discarded after use

€e

f.

3. for

in the process, and the total amount of energy called for in

the substitution.

the total price of the alternate energy displace in one year

at a nominal price of $1 00/106Btu and

the ratio of the total price of the alternate energy to the
number of pounds of geothermal energy used in a year,

use in generation of electricity, determination of.
kilowatt-hours of electricity that can be generated per pound

of hot water geothermal fluid at a’ specified temperature,

. T ; RS L o e ‘
This assumption 1s slightly prejudiced against geothermal, and thus

equation (6)

(below) for the'priceﬁof hot water geothermal energy is some=-

what on the low side in the direct use temperature range (say 15° - 150°C).

Conversion efficiencies to raise steam or hot water from fossil fuels is

perhaps 952 (cf. Bloomster et al., 1977, p. A-1).




b. Aetermination of the number of ﬁtu's required to generate, by
alternate fuel, 6ne kilowatt-hour of elethicity at represen-—
tative conversioﬁ efficiency. The efficiency chosen is 36.5%
ahd’is the average of the best rate and the systemwide rate
reported by PG&E in 1974 (see Finn, 1975). Thi# quantity is
9350 Btu; i.e., 9350 Btu’s of fossil fuel will, on avérage,
produce 1 kwhr of electricity.
ce the price of 1 kwhr of electricity whén the price of 106 Btu
éf altérnate fuel is 1000 mills. In view of»the conversion
efficiency (in b, above) this price is 9.35 mills and
&. the price of 1 pound of hydrothermal flui& in view of the
number of kilowatt hours that can be generated by that pound
of hydrothermal fluid at specified temperature and of the fact
that hot water geothermal energy can displace alternate fossil
fuels that produce electricity at a nominal price of #bout
9.35 mills/kwhr (c, above).
AlgéBraically the procedure can be summarized by the following formulas
for direct use applications:
(1) D = displaceable alternate fuel per year (Btu/yr)

alt

(2) Ah specific enthalpy content of saturated compressed
geothermal liquid at temperature T (Btu/lbm)

relative to a reference enthalpy, 27 Btu/lbm

(3) R = geothermal energy required to displace‘altérnaﬁéJ"”
fuel per year, : S ,

1bm = D where Abh | is

yr Ab u
u S,
the enthalpy of the geothermal fluid that will,

in fact, be utilized in the process

.,
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4) Zplyr = total price of the alternate energy displaced
in one year ($/yr) = Dalt X 0%ty
(5) r = ratio of the total price of the displaced energy to

the geothermal energy required to displace it,

_ P
o , Tlyr
($/1bm) = R

8

For converéion to electfiéity similar reasoning follows if ohe
assumes that geothermal replaces a unit quantity of ’al:ternate fuels per
yeér.v‘

The suite'of’poteﬁtial uses is listed in Table 1. Direct use appli-
cations are from information supbiied by Bakewell and Herron (1979) who
reviewed engineering studies oé\applications prepared for the Energy
Research and Develop@entrAdmihistraﬁiop;ﬁn&er‘a‘1§76 Program Research and
Development Announcement (see Bakewell and Herron, 1979, Table 1). Infor-
mation onfusé of gedihermaivéﬁergy to'diSpiaée fossil fuels is based on
studies of thé efficiency of‘c;nveréion bf'geotﬁetmél'energ&‘to electric
energy b}ﬁAuétin (19755 and Meél an&(Guiilamoﬁ-Duch (1979).

Thé ‘re;“.ér'ehc’e' poinﬁ P -=‘”O, A = 0, represents | the cdntention' that

59°F (15°C) geothermal fluid has no value.




GENERALIZED PRICE EQUATION

Expected General Features of the Equation

Three features one would expect between the price of hot water geo-
thefmélveﬁergy and its relative speéific enthalpy, as based on a displaced

fuels argument, are:

1. it should have essentially no value at zero specific relative
enthalpy,
"~ 2. it should have a higher price at higher values of specific

relative enthalpy, and

3. price should increase as an increasing power function of enthalpy,

inasmuch as maximum energy availability from hydrothermal fuel is an

increasing power function of enthalpy (Milora and Tester, 1976, p. 17).

Proposed Generalized Price Equation
for Nominal Price of Alternate Fuel

t

We sought a simple function between price and relative specific en-
thalpy that could represent the data. The proposed function is based on
a curve fitting routine by Hewlett-Packard that is summarized in the

Appendix of this paper. The generalized nominal price equation is:

© P = ctn®?

where ¢ is a constant equal to 6 x 10-4 mills/Btu and Ah is relative

specific enthalpy given in Btu’s/lbm. The function, along with plots of

A¢]
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the data‘points on which it is based, is shown in Figure 1.*

| The function itself (y ; (a)xb)rwas chosentin order to satisfy the |
first relationship, namely that price be zero at zero relative specific
enthalpy.

The equation calls for higher prices at higher values of relative
specific enthalpy. - -

The equation, which is a best fit of a power function to the data set,
is, however, a decreasing power function. This feature results from the
anticipated capacity of geothermal energy to displace alternate fuels more
efficiently in the 200-300 Btu/lbm relative specific enthalpy range (see
Figure 1) than might be expected on the basis of available work.

The underlying basis and thus the limitations of the proposed
generalized price equation should be kept in mind. The equation is based
on consideration of a suite of potential uses of hot water geothermal energy

wherein geothermal energy replaces a specific amount of alternate fuel.

*In using the Hewlett-Packard curvevfitting’routine, the point (0,0) wasL
approximated by 0.001 (Btu’s/lbm), and 0,00000l mills/lbm,v Unfortunately, this
approximation strongly affects the constants of the proposed equation.

Although the equation presented’appears to be a reasonable one in view of:

the arguments given in the text,“one‘canrgenerate his own specific equation

by a different choice of samples and a different approximation to the point

(o, 0) Nevertheless, any new proposed equation should have the general |
features described in the text and should lead to price estimates in the

same range as those proposed in equation (6)
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The replaceable quantity and the price of alternate fuels is considered to
be knowﬁ. The pattern of displa;emenf ingluding: | |
- | the quéntities of geothermal fluid reéuired fof a kind
of application (e.g., beet sugar refining)
-  the temperature requirement for use
- the efficiency of use and, thefeforé, the efficiencyléf

*
displacement of alternate fuels

is presumably fepresented.in general by éhe suite of potential.ﬁses employed
in defermining the generalized price eqﬁation. Thé ﬁncertainty estimated
for the equatiqntitself can be evaiuated_by noting other information édm;
puted from fheﬁdagé sef. Thé meanrprice of hydfothermal fuél is 0.100
mills/lbm‘and its étandérd deviation is 0.056 mills/lbm. Therséﬁttef of
price about the,px;opose.:d generalized price equation is .057 mills/lbm.

If tﬁis vaiﬁe'is taken as the standard error of the estimate of price, it
folléwé‘that the estimate of nominal price is valid two-thirds of ﬁhé time

if the nominal price range is given by:

9

(1) P =0.620"7 + 0.058 mills/Ibn.

. .
There appears to be some question that the direct use processes

referenced in the study make most efficient use of hydrothermal fuel (s;é
Bakeweil and Herron, 1979,>p. 25). 1If efficiency of use could reasonabl&

be argued to be highef than represented in the Bakewell-Hérron étudy, tﬁe
substitutabiiity per pound mass of geothermal hot water would ipcféase and
price wouid increase. Presumabiy efficient process designs would bé aésured

in a negotiated sale.

L
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- Generalized Price Equation for = s |

- Current Prices of Displaced Alternate Fue1s

The price of alternate fuels has increased very much in recent
years. Also; the prices of fuels that'ﬁydfoﬁhérméi'geothermal fluid
could conéeiﬁably displaée (e.g., coal, natﬁral‘gas) varies. For these
réasons”g pricing formula based on a nominal price of alternate fuels
of $1/106Btu was set up. In order to translate the pricing equation

into current p;iéés"itnis'neceésary to multiply by the factor:

- (8) Current price of alternate 'fuels ($/106Btu)‘ = F.
Nominal price ($1/106Btu)

.These factors can be obtained from Monthly Energy Review, and

"Figure 2 of this paper displays price of fossil fuels delivered to

steam—-electric utility plants as a function of time. The natioggl
average of all fcséil fuels that one might consider to be displaceable
by hydrothermal geothermal energy indicateg that a value for F (which
changes monthly and with fuel type) of 1.89 is reasonable (May, 1980,
national average projected ﬁrice). Figﬁre 1 shows a scale that in- -

cludes this factor.

 COMPARISON OF GENERALIZED PRICE EQUATION WITH SELLING PRICE
AT BOISE WARM SPRINGS WATER DISTRICT (IDAHO)

The contract for sale of hydrothermal fuel to customers of the

Boise Warm Springs Water District ("BWSWD"), Idaho, provides the only

known opportunity to determine 1f the generalized price equation is

"in the right ball park." According to Eastlake (1979; see also
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Higbee, 1978, and Isherwood et al.,  1980) 170°F geothermal fluid is

sold by BWSWD for $0;50/100ft3. Assuming that the fluid is saturated
compressed liquid, its relative specific enthalpy is 110 Btu/lbm and

its sa;es price then is 0.0BZ,mils/lbm. According to the generalized
pricg_equapion, sales‘pricerin May, 1980, should be 0.079 milsllbm,

The agreement is_qui;e close. Agreement appears, in fact, to be better
than gne‘might 1ogica11y expect (cf. Eastlake, 1979, p. 174). However,
if the price were seriously out of step with alternate fuel prices, use .
of the hydrothermal fuel would presumably be discontinued by the buyer.
On the other hand, the seller is also endeavoring to maximize his income
and presumably is selling at maximum price while also being competitive
with alternate fuels. The close agreement supports the conclusion that
the generaliéed price equation---along with its estimate of variation--—-
is a reasonable reference in assigning price to hydrothermal fuel and

value to a geothermal property.
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APPENDIX

The routine for a power. curve fit (Hewlett-Packard, 1976)
b
y=ax‘
is based on‘the following choices for'a and b:.

Zlnyi o Zlnxi v

n n

a = exp

5 = z(1nxi)(1gyi) - (%1mx)) (Flny,)

n

2mx)? - (tinx))’

n

) is n , and x,> 0 and y > 0.

The total number pf-daté sets (x;, ¥,

A coefficient of determination-r2 is calculated from

2. x_[?{(lnxi)(lnyi) - (Zln:iZlnyi) ] 2

V [zclnxi)? -"()Zlnxi)zlv [Z(lnyi)z' - (1ny))? ]
n R n
A valdé:bf“;? 1c16se to one indicates béttef £it than values close

to zero.

Note: values of x = 0, y = 0, are not - permissible.-
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EXAMPLE
NO.

1

10

11

12

13

T(°F)
59°F (15°¢C)

392

..392

482
482
572

572
302

327
300

300

220

340

339

339

439
439

C o551

551

245

270

243

243

161

284

15

TABLE 1

*

Ah(Btu/ibm) P(mils/ibm)

0.038

0.068

0.072
0.119
0.106

0.187

0.134

0.048

0.162

0.082

0.045

0.183

STATISTICS USED IN ESTIMATING PRICE OF GEOTHERMAL ENERGY -

COMMENT

Included to represent geothermal
fuel with essentially no use.

Binary cycle calculation (Austin,
1973, Fig. 2, pp. 1927-1929)
120°F sink, 107% parasitic load
minimization example .

Austin (1975); 120°F sink, 10%
parasitic load; double flash
system (pp. 1926-1927).

Austin (1975); binary cycle;
minimization example

Austin (1975); as in Ex. 4,
double flash

Austin (1975); binary cycle;
minimization example

Austin (1975); double flash.

Bakewell and Herron (1979), process
no. 2-refine beet sugar.

" n 1" "

X . ’
process no. 8 - refine beet sugar

L)} n " "

process no. 20- refine beet sugar

" " " "

processes no. 13&1l4- refine beet sugar
(retro & new)

" " it 1"

process no. 9 - alfalfa drying

" " " "

alfalfa drying

* Given in terms of nominal prices; i.e., 106Btu costs $1.




EXAMPLE

NO.
14
15
16
17
18
19
20

21
22

23

16

TABLE ‘1

STATISTICS USED IN ESTIMATING PRICE OF GEOTHERMAL ENERGY

T(°F)

230
o
160
: 110
1200
300
260

300
300

600

(Continued)
Ah(Btu/ 1bm) P(mils/ 1bm) COMMENT
171 0.059 Bakewell and Herron (1979),
process no. 11 - onion drying
284 0 .153 n " " "
' process no. 4 - district heating
101 0.025 u‘ " " v "
' process no. 5 - district heating
51 0 '020 " " " "
process no. 6 — greenhouse
141 0.110 " " " "
process no. 10- greenhouse
243 0.172 " " " "
process no. 7 - potato processing
202 0 .132 " ‘ 11 1" 11
process no. 3 — barley malting
243 0.154 " " " "
process no. 15&16- salt evap.
(retro & new)
243 0.142 " " " "
process no. 17&18~ tomato paste
(retro & new)
590 0.0958 Binary cycle electric production

(see Meal & Guillamon-Duch, 1979)

LY
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GENERALIZED PRICE EQUATION
FOR HOT WATER

o P=0.6 ah09
‘ 0'3 I | T T T T _
 »_ | 535
3 b -50 Cﬂ
o )
S =
S 0.2 104 8
> | 5
1‘-00 s,,/apo.os7 i .0 3 q‘-é
5 H
Z 01} {02 =
E £
8 1.01 §
a JBw: e &
¢’/’ L L L 1 !

100 . 200 300 400 500 600
Relative spéc‘if-ic enthalpy- Btu/lbm
. : XBL 8011-3927

‘,jFigure 1. Price equation’for hot water geothermal energy.

Scale at left shows price on the basis of a nominal
value of $1/106Btu of displace fossil fuel. Scale
on right-applies to current (May, 1980) fossil

fuel prices




Cents per million Btu

200 "lll'lllllIlllllll!vllllllllf'_]‘l’lll‘ll;l‘ll'lllilll'Tr‘lllllll
- ‘ .+. -
= ~ ////// -
- 7 20% Increase ~

Source: Monthly Energy Review EIA, US ~
Department of Energy -
== .
: 100 llllllll[lllllllllllllllllllllllllllllllllll § ln SHERSA
DIJFMAMJI JASONDJIJFMAMJJIJASONDJIJFMANJJASONDJIJFMAMJIJA N FMA JJAS ND
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National average fossil fuel costs delivered to steam electric utility plants, 1976-1977.

Figure 2.

Estimated May 1980 price is shown with a cross. Percent annual price increases are as indicated.
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This report was done with support from the
Department of Energy. Any conclusions or opinions
expressed in this report represent solcly those of the
author(s) and not necessarily those of The Regents of
the University of California, the Lawrence Berkeley
Laboratory or the Department of Energy.

Reference to a company or product name does
not imply approval or recommendation of the
product by the University of California or the U.S.
Department of Energy to the exclusion of others that
may be suitable.
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