










WIND The wind project impacts domestic and international markets with

commercially feasible systems for utility-scale and other applications of wind energy.

The project conducts applied resaarc h in aerodynamics, structural dynamics,

fatigue, materials and controls, and engineering systems, and deuelops cooperative

work with industry,

Please contact Henry

user support.

Dodd, 505-8445253, for more information about technical or

GEOTHERMAL This project is developing technology to increase prou.n geothermal

reser.es and is assisting in dustry in expanding geothermal power on-line.

Deue/oPment work is in stemhole drilling, drilling techniques, instrumentation for

geothermal wells, acoustic telemetry, an d dri)ling exploratory wells.

Please contact Jim Dunn, 505-844-4z15, for more information about technical or

user support.

*For information on user assistance an d the Design Assistance center, please call

Gary Jones, 505-84zC2433.



SOLUTIONSTO ENERGYPROBLEMS

The following examples illustrate laboratory successes and appropriate and

bl f bl hsustaina e use o renews e tec nologies in a variety of situations, a 11of which

show how Sandia’s broad research base and philosophy of design assistance work

together to bring creative solutions to energy prob~ems.

~ Man ufacturers of solar cells wanted to integrate low-cost

photouoltaic cells.

1“mu tlcrystalline silicon into

~ Sandia organized a research cooperative to investigate multicrystalline silicon solar

11 bc. s. Industry, Sandia, and the National Renews le Energy Laboratory are

dcoor Inating efforts to address the issue of improving the performance of

1 1 11mu t!crystalline silicon so ar c. s using high-temperature processes to remove

impunities,



~ A battery in the 10o-amphour and larger size range capable of discharge in five

hours was needed for applications with solar-powered generators and those requiring

fmaintenance- r.. systems.

~ Sandia worked with industry in a fo~r-y.ar co-funded program to de.elop a sealed

starved electrolyte lead-acid battery for remote stand-alone energy storage

I dapplications. The outcome was a commercra pro uct.

In related work, Sandia and another industrial partner developed a high-

performance nickel-hydrogen battery for remote applications with a cost reduced by

ffa actor o 30 over the baseline design.



~ A major cost for wind farm operators is maintenance of the wind turbines, To be

1 flcompetitive with conventions sources o e ectricity, suc h as coal and oil, the cost for

maintenance has to be reduced,

~ In cooperation with private industr% Sandia developed an expert system to reduce

the amount of time it takes to troubleshoot a faulty wind turbine. When a turbine is

taken out of seruice, the expert system makes a diagnosis and giues a list of causes,

df 1in or er o their priority, to field maintenance personne

~ wind turbines were failing at unexpectedly high rates when subjected to the fatigue

loads of the turbulent winds, Fatigue analyses were greatly hampered by the lack of

suitable fatigue characterizations {or turbine materials.

~ Sandia is working with U, S. industry to obtain samples of “as constructed”

materials, The samples are being tested in a com in.L d industrY/university program.

to obtain a suitab/e Jata base for the fatigue analysis of turbines. In re)ated work,

Sandia developed a generalized computer code for the fatigue analysis of wind

turbines and a model that simulates the turbulent input winds for the aerodynamic

and structural analysis of wind turbines,



~ Blades of wind turbines are susceptible to deterioration—and to a build up of

foreign matter, such as dead bugs, both of which can ad.ersely affect the

performance of the turbine. Manufacturers an d operators need to determine the

cause(s) of reduced performance to be able to improve it.

~ In cooperation with industr% Sandia developed a device that can measure precisely

any change in a turbine blade’s surface. BY measuring dead bug build-up and blade

deformities, Sandia can help in analyzing and improving the structure of wind

turbine blades.

~ The photouoltaic in dustry ne~ds to be able to ensure that its components and

ddf
,. ~.,,

systems meet certain stan ar s or r. la t Ity an d lifetime. Data for operating

d d f dlsystems un er varying con ItIons 0 ten is not rea 1y oval a1 ble.

~ Sandia developed evaluation procedures, suc h as module qualification tests,

laboratory cell measurements, means to track the performance of fielded systems,

and new charging algorithms and set-points for battery chargers to assist industry

1wit!l eca tiaticm.s.



~ Utilitien have to service customers even in

not economical for the loads being served.

~ Sandia is working with more than thirty

I h 1remote ocations w ere lne extensions are

utilities across the nation to develop and

demonstrate photouohaic systems that can supply electricity at a cost lower than

line extension. Examples

homes in remote areas.

are water pumping for watering livestock and powering

~ Many governments in less developed countries want to use renewable energy to

improue the living conditions of their rural populations,

d~information an fn astructure to carry out such projects.

but they often lack the

~ SanAia is worLing with international 1 agencies in the united States and other

countries to help implement projects that use renewsble energy sources for power



mmm In separate instances,

help I) with reducing

learning the reasons.

commercial solar electric generating plants neei4ed

their operation an d maintenance costs, 2) with

/0~ a rap;d decr~ase in solor radiation in .ne

geographic area, an d 3) with averting problems caused to their sgstems by

earthquake.

Sandia /ormed

Jetermine the

an on-going joint-genture partnership with one company to

root cause o{ opcmation and maintenance items and to

improve them. Z) Sandia determine d that tite solar radiation had decreased

zo percent because o} pollution in t~e a;r caused by a vo/cano and that the

condition would improve within a /ew years. 3) Sandia used a finite-

element analysis technique to ana!yze the structure of tke systems damaged

by earthqualzes anA recommended retrojits to mitigate against juture

damage.
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~ ~e owners of a solar industrial process heat system were having problems

with maintenance and no longer knew how to monitor the system, which

was less than 50 percent operational at the time.

~ Sandia introduced the owners to new solar thermal technology developed

under the Department of Energy program and showed them how to

increase efficiency and improve its performance. It has been upgraded and

is now 100 percent operational.

~ Solar power towers seeme d attractive to utilities for generating large

amount. of electricity, but the pumps an d valves associated with the newer

molten-salt technology used to transfer heat in the system were relatively

d f how well the molten-salt system wouldunteste Industry was unsure o

work compared with a steam system, which was better known.



~ Sandia used its National Solar Thermal Test Facility to test the molten-salt

system and its components an d helped develop a consortium of utilities, the

Department of Energy, an d Sandia to retrofit Solar One, a test power

tower, into a utility-scale commercial power tower plant that uses molten salt,

~ Various companies across the United States had pieces of expertise needed

to put together dish-Stirling systems, but it was difficult to put all the

pieces together to create and test this kind of a system, which seemed

promising for intermediate power loads.

~ Sandia arranged strategic teaming of all the organizations to bring together

needed expertise. Sandia brought its own expertise in j7ux mapping to the

team, which now works as part of a joint venture to commercialize dish-

Stirling systems.



~ It is much easier to complete and maintain geothermal wells if forming

fractures can be located and casings ca= be inspected, However, borehole

instruments used for this purpose in oil and gas wells will not work at the

temperatures encountered in geothermal wells.

~ A high-temperature borehole acoustic televiewer was developed in

cooperation with industry. The tele Diewer has been tested extensively in

high-temperature wells up to 3000C. In addition, a new feature was added

to provide real-time color display of the borehole showing features of

interest. The technology has been transferee d to private industry to use in

1commercia systems.



Early &ection of high-pressure ‘kicks’ or loss of fluid circulation remain

important problems dun”ng Jn”llirlg operations.

A new ‘ro//ing float’ meter was developed to accurately measure j7uid flow

rate in the mud return line. men compare d with known muJ injlow rates,

f the return flow measurement allows early warning ofthe precision o

differences, thereby indicating kicks or lost circulation. z%e new rolling float

meters have been proven both in the laboratory and in field drilling

operations. Currently, seven prototype instruments are being evaluated by

six drilling sernice companies.



~ The bit

compact

performance and design criteria for polycrystalline diamond

cutter. for dtilling rock were poorlg understood, and they had been

used since the 19ZOS.

~ The cutter performance, hwear mec anisms, and bit design criteria mere

established in an extensive program at Sandia that resulted in more than

thirty technics? reports an d several years of bit testing. The technical

information was combined in a computer code, PDCWEAR, developed to

d f its polycrystalline diamondassist in ustry in the design and operation o

1 f the major bit companies tocompact bits. This code is used by severs o

predict the performance and wear of their bits.
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