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Summary
A fact-finding mission concerning the alternative enerzy development
potential for Mauritius and possible US A.I.D. funding was carried
out during August 1979. In connection with this the status of the
Wright proposal madz earlier by ITDG-U.K. was ascertained.

The .potential for alternative energy development in Mauritius
appears to be quite good in all respects - in terms of the climatic,
aconomic. social, and political environment fourld there. Being a
106% importer and highly-dependent on oil for its major energy
systems make?s Mauritius ripe fof alternative energy development. The
government, university, industrial/commercial, and private sectors
are, eager %o implement solar, wind, and related energy forms. However,
the Wright proposal, which would attempt to accomplish this, appears
to have Aied Ana ta oreanizational and financial reasons. Thus an
alternative nrorsal has been developed by the author and is outlined
herein;

Recommendations are given for US 'A.I.D. funding to Mauritius‘as soon

as possible, at'the-1eve1’pf{abbrOximatéiv;$300;666foiér:aﬁéQyéEffﬁeﬁibd;



I."INTRODUCTION

During my three-weekfvisiﬁlta Méﬁfitiﬁé?iﬂ Aﬁéust, 1979, I hau-tﬁ;
opportunity of meeting with officials and representatives from'th;‘
government, the university, and the commercial/industrial sector;land
others who have an interest in solar energy development, during a
full and well-rounded program. My visit was under the auspices of tﬁe Mini—
ster' of Power, Fuels, and Energy - Dr. K. Busawon - who assigned

Dr. S. Hurry, Head of the Electrical Engineering Division of the
University of Mauritius, to work out the details of my program énd
serve as my escort, along with a car and driver. As such, I was
able to cover practically the entire island and thus observe first
hand the land, the climate, and the people, in addition to those on

~my official program (copy attached)

‘One'develops an intuitive feeling rather quickly, both'from personai
observation and talking to people, that there is an abundance of
solar energy in all its forms and that there is great interest and
optimism in the feasibility of 1ts use there. This is borne out at
least preliminarily by a look at (1) solar and wind data taken by
the Meteorological Service (copy attached of percentage sunshine
figures, which rre similar to Norih Carolina's, e.g.), (2) direct
measurements taken by myself with solar meter while there (showing'
solar intensities approaching as high as 300 Btu/TE?hr during this
winter month of August), (3) the successfulinstallation and 6peratibn
of several solar hot water heaters on homes and hotels, and (U4) the
rapid growth of.sﬁgar cane all over the island.

Coﬁcerhing this latter point, 1t might ‘be noted that Mauritius
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already is utilizing solar energy on a vast scale as biomass conversion-
tdAsugar, with sugar cane covering most of its land, and dominating its

"life in all respects, e§pecia11y economically. Currently, as has been
the case for over a century, it may be said that: as goes sugar, so goes
Mauritius. The question, then, is:»how does this relate to Mauritius
energy cost and supply situation, should some of this biomass be
converte@ to enérgy forms other than sugar (such as alcohol for motor
fuels), and can additional;éiilized amounts of solar energy be tapped
in various forms and in significant quantities in such a way that it is
not at the expense of the sugar crop? tn

(Note: I will generally use the term. "solar energy" in //5road sense
whicﬁ is included not only direct solar radiation but also wind, biomass,b
ocean thermal and wave energy; also terms such as "significant" or "vast"
scale rufer to Mauritius“scale). |
Mauritius currently imports 100% of itsApetroleum, which is its.main
energy source (80% of its electricity is diese-fuel generated). It has no indigenous
0oil or other fossil fuels, and no refineries. Despite this, the dramatic
rise in OPEC prices since 1973 has not yet had the impact on Mauritius
that other countries have experienced. The answer to this seemingly curious
situation lies,'as you might expect, in sugar: (1) the 21 sugar
factories are énergy self-sufficient,gmnerating all their steamg and
eléctricity from their own sugar cane waste (bagasse), and (2) the world
price for sugar exports also rose dramatically during this period.

_ prices

However, sugar/fluctuate and are now down somewhat, while the oil erunch
will ineVitabiy woréen as time goes on, bothk in supply and price, so tha£?
officials knowledgeable about the situation ahd its trends are‘wqrfigd;v_

The development of the indigenous renewable energy resources of Maﬁritius
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seens the only anéwer, certainiy in the long term#»andbprobably
iﬁmédiately.
Fortunatély, Mauritius has not only the renewable energy resources’
Aneeded but also the technical resources and government interest
necessary to develop and apply them. At the Universify of Mauritius
there exists already a capable group of young scientists and engiﬂeers
who are anxious to develop alternate energy technologlies, and who are
now, along with their laboratories, shops, and library,'under -
‘utilized. Their efforts, as well as those of government and the
commercial/industrial sector, are now somewhat "extra-curriculap"
and fragmentized. Thefé is thus strong and urgent need to tap and .
channel these energies and abllities, and tc coordinate these efforts{
This was not only observed by me but was also expressed to me'mahy
times by both University and government officials, as well'aS]the
private sector. |
Thus, the creation of an alternate energy R&D institute-atfthe
University of Mauritius’iS'needed right away. However; even more
immediately needed is a national energy-policy board at the government 1
which would include the commercial/industrial and ﬁniversity/technidal
sectors, and which would survey national energy needs/sources/uses,
develop national energy policy and goals, coordinaée energy»deveiopment
efforts, and under which the institute would operate and serve.
On‘the other side of the institute would be needed an extension service
k@uch like or a part of the agri:ultural extension service, in order'td
vdiSsgminate the knowledge, plans, and technologies developed at the
institute to the people who need them. It is importént that such an

institute not operate in an
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isolated situation, but that it does largely adaptive, applied research ahd
be closely tied to all sectors - government, industry, rural people, etec. ™

in order to fulfill needs.

In connection with:the above should be mentioned a proposal put forward

by David Wright of the Tntermediate Technology Development Group in

1977 to establish a technology development and conzultancy center at the
University of Mauritius. While the basic approach and philosophy of

that proposal is sound and similar to the above, 1ts organizational

setup and relatively high ljevel of funding have kept it from being

approved and implemented. The University Senate, the Ministry of Energy

and the Ministry of Economic Planning and Development still have taken

no action on it and show no intention of doing so. Thus, the Wright
proposaliitself seems to be a dead jssue in Mauritius, while it 1s_generally
agreed that many of the needs it attempted t o address are pressing and that
a modified, initially less-costly and 1ess-ambitious apprcach would be
desirable and acceptable.

Therefore, I have come up with an alternative proposal, based on discussions
and suggestions from all parties concerned, which I believe will remove

the roadblocks that have kept the Wright proposal from Leing enacted

and still satisfy the expressed needs, thus being acceptable and
implementable at least in its general form. f7his involves setting up

first a Mational Energy Board (NEB), under which an Altcrnate Energy
Research Institute (AERI) would operate. AERI would initially utilize
currently undef-utilized faculty and facilities at the Universiiy of
'Mauritius,,with a small staff and budget, and be closely tied to vhe
government and other sector;,and to national energy necds, through the

ﬁEB. The Minister of Energy would thus recelve much-needed suppbrtl'

in developing national energy.policy and indigenoue renewablebeﬁergy

resources.
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Details of the above plan are included in‘the following section;

‘in which are listed observations, needs, and. recommendations ‘givén'

to Dr. Busawon, Minister of Energy, ot his rqquesi, before my ;

departure from Mauritius. Some of these can be enacted by the.

government on 1ts own without delay, while others.would need funding

from A.I.D. or elsewhere in order to be ihplemented.

II.

Observations, Nceds, and Recommendations - Mauritius

A. Observations:

1. Sugar is the overwhelmingly 'dohinant f‘actor''in,‘!V'Ia.iir"i{;.'i'i"fs"'-l
well-being.

2. Sugar factories are self-suffiéiént'infénergy;'bdtﬁtﬁeviﬁduS£fw
as & whole relies heaﬁ:;y'dh;méééé;transpbft; as doesgthefréSt
of the econcmy.

3. The country has a well-developed electrical system, such
that the majority of the energy used is in this convenient but
inefficient form, and is over 80% genarated from diesel fuel
(20% hydro) .

4. The combination of the above items means that the‘cbuntry
is heavily dependent on petroleum as its input energy, all of

which must be imported from OPEC.

'5. There 1is growing recognition that Mauritius is hlessed with'

local, renewable energy resources, such as'those-from'théisun;
wind, earth, and sea in addition tq the hydro-power already. being
tapped.

6. Various efforts have begun to start tapping these local,
renewable resources, but they are rather un-coordinated: and
fragmentized

T. Details of energy source and energy usage
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,patterns are not generally available.

8. A national energy plan has not yet been déveloped}-.

T 9. Government incentives to encourage more efficient‘energy,

- use and transitions to new forms of energy haQe not yet

been developed.

10. The University and private sector aée eager‘to helpz

implement the transition but need help and ways to cﬁ&nnel their‘
efferts.

11. Mauritius is somewhat isolated from developments occuring
elsewhere - i.e. information input is slow and fragmented.

12. Rodrigues and other dependencies are in more urgent
circumstances than Mauritius.

13. The growing tourist industry is wvulnerable to the availability
of get fuel, electricity for operation, and the sagging world-wide
economy .

14, Tne current linksiof Mauritius with Africa do not seem{gs
natural as would be liﬁks with India, Southeast Asia, and thélPacific
Islands, at least culturally and environmentally (e.g. Fiji Islands).
415. The sugar industry, the Central Electricity Board (CEBj, |
Central Water Authority (CWA) - indeed the entire country as
currently set up - 1s highly vulnerable to strikes.

16. fhe sea-wave scheme of Bott has been extensively deQelqpeq fqr
about 20 years and could put Mauritius in the forefront as a model
for this form of energy development.

17. Cyclones visit the island periodically, with winds clocked

up tc 175 mph.
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'18. Southeast trade winds strike the island rather:consistently
af_id Strongly year fround.

19. IDespite the islands relatively small,size}(?QOqu;;ﬁif),
there exists rzther wide variation in_tppography and climata,
20. A good bit of solar energy data, as well as wind and
related climatological data, exists. Campbell-Stokes'suhshiné‘
recorders have been in use on the sugar estates for years,

from which percentage of possible sunshine figures have been
obtained. Pyranometers have recorded intensit;es directly at
three sites for three years, with three more soon to be added.
21. Two firms are already offering solar water heating panels
for sale and have made several large installations, especiaily
ori hotels, with attractive payback periods projected (5 years)
despite heavy import duty (70%).

22. At least one firm would like to manufacture panels locally
and has asked the University of Mauritius for;ajlocallyISuited
'design using local materials;

23. It has recently been realized that there may be_signifiCant
geothermal energy to be tapped from a dormant voleanc . crater.
24. The last hydropower site isiunder‘development.

25.  The country is highly electfical (_L0O million kwhr generated
in 1978) with the domesiic sector using almost twice as much<
éiéctricity as the industrial or commercial sectors.

26. Electricity prices+are high. with a deéreasing scale
starting ‘at 65 cents (rupees), and a 1arge~inéreaseaon the

way _vdué to reéent 40% OPEC price hike. ($'1 US = 5.8€7 Rps.

current rate).



B. Needs‘

-8 .
27. The pcople generally increase their standard of
1living by increasing their electricity use, with more
appliances, ctc.

28. 1In-line water heating elements are rapidly increasing in

use, which will use large amounts of electricity at peak hours

1. A transition away from dependence on imported oil towards
indigenous renewable energy sources.

2. A thorough survey of the current energy source - energy
usage patterns in the country, both in absolute and relative
terms, and by sectors.

5. A thorough study of, and assessment of, the renewable energy
resource base in it:s various forms, expressed in common energy
units for compariscn to conventional energiles.

4, An immediate program to encourage cnergy conservation (1.e
more efficient energy usage) in buildings, transport, etc.

5. Development of 2z national energy plan setting goals and
methods of implementation.

6. Cut electricity usage or generate it with renewable energiés
rather than oil.

7. A meuns of coordinating the currently fragmented efforts

:and‘projects undzrvway to develop indigenous renewable energy

‘sources.

8. A means of better utilizing university SCientistS'ahd

véngineers, and‘facilities, in the development of renewable

energy sources for Mauritius.

9; A means of gathering information world-wide to brbvide



;9-
'input to'tbis effort, and a means of disseminating‘the
'plans, knowledge, and technologies generated therefrom
to the commercial and private sector in Mauritius.
10. Financiai sﬁpport for the above-mentioned activities for
development of renewable energy sources.
11. Financial incentives to the bommercial;industrial;and
domestlic consumers to use less conventional energy and more
renewable energy technologies.
12. Energy systems which are not vulnerable to cyclones,
strikes, embargoes, import price hikes, ete.
13. Construction of a pilot;project sea-wave unit.
14, Immediate solar and wind power for -dependencies.
15, Careful study of sugar and tourist industfies.

C. Recommendations to Minister of Energy

1. Make it a stated government policy that development énd
use of indigenous renewabile energy sources will be
implemented as rapidly as possible, with energy conservation
the most immediate step, in order to reduce dependency on
import of foreign oil.

2. Make a thorough and comprehensive survey of current energy
source-energy usuge patterns, of all energy forms, not Jﬁsﬁ
clectricity. |

3. Develop a national energy plan which details how the
nation will make the transition towards renewable energy
sources, starting with the current energy situation, and
Setting goals in both time and energy units and the means

for getting'there.
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4; The above goals should be done in 3 stages - short
(5 &ear% mid (10 yr), long (20 yr) range goals - with
‘ percentage of total energy supply that new renewable
sources are préjected to represent stated.
The short-term national energy plan should be completed right
away so as to be included in the upcoming 5-year plan of the
government (1980-85).
5. 8et up a national energy board to carry out the above
tasks and to plan and coordinate development of new energy
sources for Mauritius.
6. Set up a research institute at the University through
~which its scientists and engineers can per:iorm the necessary
resource studies and adaptive research to provide the technical
support needed by the above-mentioned board to develop
appropriate energy technologies for Mauritius.
7. Set up an energy extension service, perhaps through
existing agricultural extension service, to disseminéte results
and technologies developed at the institute to the commerce
and industry secter, rural'sector and domestic sector,
- 8. To promcte use of currently available technologies,
implement at least a 25% tax credit (up to some 1limit) for
“all energy conservation and renewable energy equipment
'”iﬁétalled by homeovwners or commerce and industry. This shouid
 ,inc1ude both active and passive means for saving energy or ,

using;SOIar, wind, biomass, geothermal, etec.
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‘Remove duty on such equipment that is imported.

_9. Set up a sblar loan bank which would prpvidé low—interest
loans to customers desiring to purchase a rengwable-energy sygﬁém,
with long periods of payments available to them} |
10. The government should lead the vay by implementing a ..
program of energy conservation énd solar energy use on its own buildiﬁgs
and installations in all cases where life-cycle costs show that
money will be saved over the lifetime of the equipment.

; 11. The government should finance the installations of
several types of séiar and winhd systems on hcmes, office and
institutional buildings (e.g. hospitals; in farms and
industry, to serve as demonstration projects for others to see.
12, A solar energy data handbook should be deVeloped 1nmédiately’
which would provide the necessary solar data, as weil'as wihd énd
related climatological data, needed by designers and installers,“
as well as rescarchers, of solar energy systems. Computer
generated insolation values on surfaces of any orientation
should be produced from data provided by the Mauritius
Meteorological Service.

13. The CEB should:
a. begln a transition away from:diééél;géﬁéfafedféléétridity
to renewable energy sources.
b. explore seriously the installation ,offﬁiﬁdvtﬁrbines.
of large size (100 Kw ~ 2 Mw) comnected to the giid in
the near term.
¢. explore and experiment with photovoltaic calls for use

in the mid and long-term, especially for isolated spots.
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d. institute a uniform price, to replace the decreasing.

price schedule as presently used, since present system

encourages larger use of electricity.

e. continue off-peak pricing, 1.e. lower prices during

of f-pealk hours, to level-off demand and cut peak

generating capacity required, and advertise. its

potential for savings to customers.
14; Fncourage the production of alcohol for motor fuels from:
sugar cane.
15. Proceed with construction of the sea-wave 20 M+ plant, or at
least the first 2 Mw unit, as soon as funding can be obtained.
The time to stop studying and start building seems to be at hand.:

Suggested Set-up of the Naticnal Energy Board: (Item 5)

Chairman: Minister of Power, Fuels, and Energy (or persbh;'
to be nominated by him, and to serve as his
advisor).

fMembers:f Head of - Central Elcctricity Board

- Central Water Authority

- Planning Unit (EPFD)

- Natural Resources and Environment -
Unit (Agriculture)

Joint Economic Committee

School of Industrial Technology

Council of Institution of Engineers

.Bugar Institute or Industry

AA“Rodrigues‘Administratiqn
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~ Alternate Engery Research institute
‘ (to be fbrmed).
(shorten name of Ministry to simply Ministry of Energy)
Function: to develop national energy policies and specific
programs for the Minister of Energy.
This will be based cn a complete survey of the
current national energy situation and an assessment
of the indigenous renewable energy resource base
by the research institute.

Suggested Set-up of the Alternate Energy Research Institute (Ttem 6)

This would come under the National Energy Board which is under
the Ministry of Energy, and be locaﬁed at, and opérated by,
the University of Mauritius, initially using existing faculty and
facilities, and would provide the technical support needed by
the NEB and Ministry of Energy, as well as develop appropriate
energy technologies f~r Mauritius based on renewable energy
sources. It would contain a librafy and infe. center; dnd,
provide éonsulting services.
Furetions:- Develop a data base onvMauritiué'energy sourcés
(1.e., indigenous renewable energy sources).
-‘Perform an assassment of these energy resources
from the data base.
- Develop design handbooks and manuals for utilizing
these renewable energy sources,
- Do research and development (largely édaptive)
-on renewable energy technologies and appropriate

technologies in general for Mauritius.
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- Collect a good library resource on these subjects,
including subscriptions to journals and newsletters.

- provide information to those requesting it.

~ provide design services on an individual fee basis
to those requestiﬁg it. |

Staffing:

Director (at least half-time, initially a University perssn)
Advisor: (From outside)
Secretary: (half-time initially)
Technical Staff: From School of Industrial Technology

and Divisions of - Physics and

Electronics - Mechanical Engr.

Electrical Engr.

Civil Engr.

Sugar Technology
From School of Agriculture

‘Related Staff:

An Economist )

, ) From School of Administration

Socioiogist )

Tibrarian and Information Officer - (half-time initially)

Shop technicians (part-time as needed)

All the above will be current University personnel as far as
possible, with the secretary and librarian possibly added,
plus an outside advisqr,.. . These personnel will have an
appropriate part of their pay shifted from currenf chamnels

to a channel through the Institute, corresponding to their

division of work-load between the two.



ITTY. Comments Concerning Renewable Energy Development for Mauritius
There seems to be no problem with cultiral acceptance of alternative
energy devices in Mauritius; indeed avrather positive attitude towards
them seems to exist. However, such devices as solar cook which
require radical alteration of daily routine will probably nbt be
accep@ed here any moré‘than ‘hey have.beén elsewhere. Solar hot’
water heaters work well and seem to be accepted; this is the first
solar technology that should be, and is.being, used, and it has a
good potential for national savings. Most hot water is produced
electrically and is thus expensive. The head of the Jbint Economic
Committee estimates that there/b&grently a pofential annual market 1n
Mauritius for 2,500 domestic water heaters alone, which over five
years time would save on the order of 30 million kw-hr. This
represents 10% of current electricity usage. Further, hotels
and hospitals with their large hot water demands offer potential
for significant savings. For example, an impressive solar hot water
system at Touessrok Hotel, employing 64 imported (South Africa) panels,
is expected to pay off within five years; and the SSR National Hospital
currently heats well over 100,000 gal/mo. to 140°F from fuel oil, which
could well be done with solar. Local manufacture of panels, which
Rogers Group would like to do, would lower cdsts further and make
payoffs even better andi within reach of homeowners in general.
Generally, the people raise fheir standard of living by tapping
onto the wldespread eiectrical grid, or by adding appliances such as
hot water heaters, cookers, ircns, TV sets, etc. to theilr existing

electrical.use. fhus, aside from hot water heaters, probably the
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best way to help the people, expecially rural poor, is to generate
electricity more cheaply from renewable resources if péssible, [1e]

that it becomes accessible to them in price. For those ﬁot near

the grid, small wind or photo voltaic generators would be desirable

(e.g. around Chemarel) to make electrical supply available at all;

Té supply significant quantities to.the grid, the possibilities include large
solar concentrator systems for :;steam electric generation, large photovbltaié
arrays, ani large-scale wind turbines. It seems that with the availability
of the Southeast trade winds and the scarcity of land, the use of large

wind tuarbines would be the most apprcpriate. Current hydro-plants

are of the megawatt size, and newer plants, including a propose

coal-fired plant or the sea-wave plant, are of the 20 MW size.
(Total capacity in Mauritius is 100 MW). Thus, wind generators

could supply the same magnitudes of electricity now that they have

reached the 2 Mw size (such as in the U,S. at Boone, NC). For example,

a row of ten 2Mw wind turbines élong the Southeast coast would givé the

20 MW capacity now bieng éontemplated for the next plant. The one

impprtant requirement is that ﬁhey must be designed to withstand

175 mph gusts at a minimum, and preferably 200 mph gusts.

Wind power for Rodrigues Island and other dependencies is urgently
needed for water pumping and electricity generation (to replacé diesels).
This could be implemented immediately. The French and Australilans
have expreséed interest in aid here but so far have not done anything.

UNDP has funded 2 small project recently which will involve data-taking
and installation of a 5 kw windmill. Water pumping Qindmills are
probabiy more urgently needed. Simple gail. windmills such as those

on the island of Crete in the Mediterranean, where 10,000 of them

constantly pump water, should be explored for use here. It might
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bé g6pd'f6r the Commissioner for Rodriguééito go there to see them.
~Sdlar'driefs and refrigerators for fish and crops shéuld also,be:
intrdduced. I showed a description of a solar rice driér to the
experimenters at Chinese rice project in Méuritius, whichfc&ﬁ;d
prove useful. Blogas digesteii‘could also befused to préducé’methane;
Alcohn} from sugar cane Juice/molasses has alréédy been extéhsiﬁéiy‘
studied and should be pursued (see attachment).
Most of these technologies have been well researched and developed
alsewhéere and are ready'to be used. Thus, the equipmen’. could be
imported in the near ‘term, while local adaptive research and local
manufacturing capabllity is being developed. The adaptive research
using baslc designs but adapted to Mauritius climate and other
conditions, would be carried out by AERI where needed, plus any new
or basic R&D where needed. Outside consultants in solar and wind
energy should be'brought in as needed, for. site selection, equipment
reconmendation, ete, Theré should also be a faculty exchange between
the University of Maurlitius and an American uni&ersity .

'considered by Mauritius are
Two other organizations which are being/a National Research Council
aﬁd'a Natbnal Appropriate Technology Center. Thus, the Alternate
Eneargy Research Institute, and thé National Energy Board, may have ﬁo
be set up with these in mind. I would suggest that AERLI include
appropriate technologies in general in its Mission and not 1limit
itself to strict energy categories. (E.g. development of a heavy-
duty personal-sized motorized cane cutter similar to our weed cutters might
be a very useful technology intermediate to knives and huge mechanized

cutters - the latter hampered by the uneven terrain and rocks). Further,



-18 -

‘this should be a part of a National Research Council-as well as

the NEB specifically.

Mauritius seems to be a country that is well enough organi-ed,
manageable-enough in size, and keen-enough in interest to échieve
real accomplishments in implementing renewable energy usage in a
fairl& short time and in relatively‘significant amounts. It could
thus not only benefit the country itsélf but also serve as a géod
example or model for other countries in Africa and elsewhere, which
i think is balily needed to put a lot of the alternative energy talk
into practice. In fact, the AERI of Mauritius might eventually ‘
become a regional center, thus avoiding duplication in each country which

would be costly in boih time and money.

1iV. Reccmmendations to US A.I.D.

I recommended tnot US A.I.D. provide funding to the Government of Mauritius
as soon as possible, for a 3-year period initially, to get their alternative
energy development moving. These funds would be channeled through the
Ministry of Energy to support the specific recommendations in section II
that require funding, such as the development of a solar data base and
hancoook, the installation of test and demonstration equipment for the
various existing technologies, the creation and operation of a Mauritius .
Alternative Energy Research Institute, and provision of consultants and
faculty exchange. These activities should all begin as soon as possible.
The National Energy Board, on the other hand, can be set up
immedietely by the Government of Mauritius and begin its planning and

policy-making functions, without need of any funds_-;eXcept those
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which would be channeled through AERI for services required from it.
AERI would be operated by the University of Mauritius under
contract tc *the Ministry of Energy with A.I.D. funds. As proposed,
AERT initially would operate largely using existing University
faculty and facilities to the extent available, with modest addition
of‘staff and funds. Then, after the initial’3-year peridd; thé.
whole set-up should reviewed. If it has grown as hoped, a more
full-time staff andé larger, permanent quarters and facilities
‘could be considered at that time for the next phase. AERI may begin
attracting some of its own research funds, and the Government of
Mauritius may be able to allocate funding to it, by that time.
‘Hoﬁever, A.I.D. should bhe prepared to contiﬁue funding of the
Institute if needed, so that it is not just dropped at the end of
the initial period or possibly become a dAifficult burden on"the
Government's limited resources if dropped in its lap.
I would recommend that the Director of AERI be a Mauritian;
chosen perhaps from the University itself, by the Minister 6f
‘Energy, the NEB, and the Vice-Chancellor of the University.
It would probably be a good idea for me to-serve as his advisor,
feeding him necessary information and advice by mail from my homef
base during the year, and making a short visit each year to' |
Mauritius. There should also be a faculty exchange set up between
the University of Mauritius and a suitable American university,
preferably North Carolina A&T State University where I am located,
with a Mauritian coming over the first summer fer, say, a 2.~mongh's:
vstay, and then an American going ther: for a similar stay the
Tollowing year, ete.

Meanwhile, thls first year the solar data base and ‘handbook -could
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be complled and generated by the computer program already operational

at NC A&T State (it has already been used to generate such a

handbook for the State of North Carolina). I would recommend

that this be done immediately by myself and my computer

colleague, so that the solar workers in Mauritius have the basic

data recessary for their solar and related research and design werk.

(ote: the use of myself !and my University as suggested above is

based on availability, capability, and interest, andeg‘believe

gppropriateness, realizing that the 2ctual cnhoice is entirely at

A.I;D.'s discretion, however).

Concerning the large-scale schemes fof sea-wave,'geothermal, and

wind energy, I would not recommend US A.I.D, funding at this time,

despite their merit, since they are costly and Mauritius is curreﬁtly

under negotiation with the U.K., Russia, and France for finance ol

these projects, respectively. AERI should support this work.
Production. of alcohol from sugar juice or Molasses should be financed

locally by the sugar industry and possibly the government. A lot

- of background study has already gone into 1it.

Attéched (as the last attachment) is outlined a general budget for

A.I;D. funding for the 3-year pefiod. Total funding recommended

‘ffor AERI, demonstration units, and all, comes to $328,500, or a little

over $100,000 per year.



General Budget Outline

Per Year

A. Staff:
Director (3 time)

Consultant (external,
part time)

Secretayy (half time)

Total

B, Facilities:

Overhead: Office
Laboretory
Workshop

Equipment: Office
Laboratory
Workshop

Supplies: Office
laboraﬁory
Workshop

Library & Information Center

Book purchases
Subpscriptions

Operations
Services

Overhead

$ 5,000
$_5;OQ0
$ 5,000

$ 2,000

$ 4,000

$:1,000

$ 500
$ 1,000

$ 2,000

$ 1,000

$ 1,000

$ 1,000
$ 1,000
$29,500



C. Consultants $10,000

Faculty Exchange 5,000
Travel (internal) 2,000

(external) _4;003
Extension service 2,000
Miscellaneous 2,000

Total 25,000

AERT total: $71,500 for 3 years := $214,500

IT., Data Handbook: $ 5,000

ITTI. Equipment (Demonstration, test):

Water-pumping windmills 20,000
4 KW wind turbines (2) 15,000
Solar call generatérs (2) 10,000

DHW Systems, Rural Hospitals 40,000

Solar crop driers (2) 2,000
Biogas digesters (2) 2,000
Test and Monitoring Equipment ‘15;000
Equipment Total: $114,000

IV, Total 3-year budget: $328,500



Programme for Dr. Maurice Raiford, USAID

Consultant on Solar Energy (August 2 - August 24, 1979)

Thursday, August 2

5,30 p.n. Arrival at Paisance - Flight KA 443

Friday, August 3

10.00 a.m. American Embassy

Monday, August 6

10.00 am. Ministry of Fower, Fuel & Energy

2.30 pm. Economic Planning Unit

Tuesday, Augustc 7

10.00 am. Central Electricity Board
2.00 pm. Meteorological Department

Wednesday, August 8

2.30 pm. SSR National Hospital

Thursday, August 9

10.00 am. Joint Economic Committee

11.0C am. School of Industrial Technology
University of Mauritius

1.30 pm. Visit to Riambel (Sea-wave project)

Friday, August 10

10.00 am. University of Mauritius
11.00 am Central Water Authority, Port: Louis
2.00 pm. Ministry of Employment

Monday, August 13

10.00 am. Rogers Commercial Centre (Visit to workshop
assemblying Solar Water Heaters)

1.30 pm. Visit of Solar Installations at Trou-aux-Biches
and Pamplemousses



‘Tuesday, August 14

11.00 am. Meeting with the Council of the Institution of
Engineers (Mauritius) ‘

3.30 am. Talk on "Solar Energy: The State of ‘thé Art"
at Boname Hall, Reduit '

Wednesday, August 15

10.20Q0 am. Depar.ure for Rodrigues
(wnable %o get on flight)

Saturday, August 18

3.15 pm. Arrival from Rodrigues

Monday, August 20

10.0C am. Visit to the Bulk Sugar Terminal

1.30 pm. visit to the Albion Rice Project -

Tuesday, August 21

9.30 am. Visit to FUEL and Riviere Champazne Hydro-Electric Scheme
12.30 pm. Mecalec Solar Water Heaters, Touesserok

Wednesday, August 22

10.00 am. Ministry of Power, Fuel & Energy

Thursday, August 23

Free

Friday, August 24

6.00 pm. Departure for Nairobi.
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TADLE V1.2

MEAN SUNSHINE {1061-70) EXPRESSED Ii HUURS PER DAY A XS, BACTICHSIF THE HAXLNUM POSSIBLE
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vy ke
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PAYPLENGUSSES |  REDUIT TARKY VACDAS Wl PAK | BELLE RIVE Pileh FLACO PLANSANCE

Month hlrs/ g hrs/ S hrs/ g-_. 1}57“_“3__-' " Thrs/ S hes/ S hrs/ ¢ hrs/
Jay day day . day day day day ' day

Jan. 05 65 bS5 B 75 58 1.7 S 5. A T B3 TR R I
fb. 05 6 o1 63 17 & 1.5 5 4 9 6.5 S 1.6 & 0.2 6
b, 70 5 7.2 8 60 6 68 S 51 42 6D A 6.3 52 6.5 S
pr. 11 @ 69 8 65 5 10 6 51 4 6.3 S 64 % 6J S
My L1873 66 10 & 15 6 52 o I B 6.2 5 61 55
sme T B 71 65 66 8 A9 A3 87 4 . 6.3 - 58 6.1 6 6.0 55
hly 15 58 230 66 0 1 88 7.0 B kb AD 6.2 ST 5.5 53 5.7 52
wg. 1.8 By 7.3 65 1 62 71 83 K3 38 64 5% 57 51 - 59 S
Spt. 1.3 61 LI 8 61 ST %1 8 kg 63 53 63 S 65 S5
Get. 81 . 85 7.8° G 1.5 8 %5 6 sh 4 6.0 S 68 85 1.5 S8
Nov. 85 67 T.9 61 1.0 % T2 s T 60 M. B8 10 % L1 6
ee, 1.0 B4 7.3 55 68 51 60 s 52 UGG LS 68 8 i S8
iR T B 15 & 10 S5 72 R 52 MRS S 66 % T 68t .56
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