UNITED
NATIONS

United Nations Conference Diser,
on New and Renewable Sources GENERAL.
.Gf Energy A/CONE.I00/NR’ 76*

Mairobl, Kanya ’ 8 Aucust 1981

10-21 August 1981 ENGLISH oNLY

UN LIBRARY
SEP 16 1981

UN/SA COLLECTION

NATIONAL REPORT SUBMITTED BY

SRY LANKA **

* Natjona! reports are reproduced by photo-offset und issued in the lauguages of submission only. This
document will receive full distribution at Headquarters. Only two copies per delegation will be available at

the Conference site.

** The designations employed, the presentation of materiat and the views ¢xpressed in this  paper are
those of the submitting Government and do aet  necessarily reflect the practices and views of the secre-
tariat of the United Nstions in any of these respects.

NA/81-0105



UNITED NATICHS CONFERGNCE ON NF AND
RENEWABLE SOURCES OF ENWRGY

MATROBI, 1981

NATIONAL  PAPER

SRI LANKA

s



CONYTTBUHYS

Chapter Page
1 INTRODUCTION _ 1
s THE EMERGY SCuWE IN SRT LANKA 3
111 RURAL HNERGY ISsUiss | T
Iv ENERGY RESOURCES 12
v THE RURAL ENERGY CENTER 19
VI COLLABORATION WITH GOVERNMENTS,
TiH1ER-GOVERNMEN 'AL ORGANISATIONS AND
INEANATIULAL AGENCIES 21 .
REFERENCES 25



CHAPTER T

INTRODUCTION

1. "Any plan for the utilization of an underdevelopsd area must first
ensure an adequate supply of power, An under - planning of the poyer require-
nents must be avoided in any case, since this would result in a throttling of
the entire industrial development., It is preferable to err on the side of an
over production of electrical power since the capital investment in plants for
producing power is usually small compared with the capital investment in
industries needed to consume the same amount of power",

So stated Dr. Homi J. Bhabha the late Indian Scisntist in his invited
eddress as Chief Guest at the Thirteenth Annual Session of the Ceylon Associa=-
tien for the Advancement of Science (now Sri Lanka Association for the Advance-
ment of Seience) in December 1957 at Colcmbo,

2. The steep increase in the price of o0il since 1973 has compelled every
country to evolve its own energy strategy. Sources of energy alternative to

0il are being carefully cvaluated and explored. In Sri Lanka the aveilability

of hydro resowrces has to a lerge oxtent inhibited the immedieste exploitation

of the other alternatives. Nevertheless, electricity generation from nem hydro
rescurces viould be needed in the 1980's to meet the emerging gap between electri-
city demeznd and supplye. It is therefore necessary to examine the new and
renovwable energy resources that may be relevant to Sri Lanka.

"3 Energy is most definitely a central component of any nation's develop-
rent strategy.confirms Enrique V Iglesias, the Secretary General of the
Conference on New &nd Renewable Energy Resources in his message in April 1981,

4, As much as 347 of the Investments in the Five Yoar Tnvestment
Frogramme (1980 - 1985) of the present government, is in the Energy Sector. The
nct import of petrolcum products in 1980 constituted as much as 367

of the total expo%ts of the country during that yoar although this met only 27 7,
of the country's total energy needs. 737 of the total enorgy needs came from
the renewable cnergy resources., With the liberalization policies adapted by
il.e Government since 1977, the demand for energy, both petrcleum and electri-
eity, has been rising very drematically. The cost of not petroleum imports
during the period 1981 - 1985 is oxpected to be in the region of (US § 3500
willions) RS, 60,000 million., Hydro electric supply would have to be supplemen=
ted by thormal electric sources to bridge tho gap between electricity demund
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and supply - & gap that has already emerged and will wldon very rapidly towerds
the end of the century.

5, It is therefore imparative that the remaining hydro resources would
heve to exploited in full pricing policies and conservation of oil through
pricing and use would have to be introduced, a planned reafforestation

programre has to commence without delay and the renewable energy resowrces have
to be exploited, The role the renewable energy resources could play should be
primarily assessed by monitoring these sources - solar, wind and biomass -
throughout the country. At present thers is no systematic monitoring of these
sources, Efficient domestic stovea should be marketed, The use of fluorescent
lights should be encouraged. Transport consumes 507, of imported oil. Consump-
tion of 0il in transport warrants the improvement of the Railways and shift from
roadways to railways in the mass transportation of goocds and people, In order
to meet the energy needs of the decades 1981 - 1900, 199 - 2000, 2001 -~ 2010,
sach of vhich is slightly different in nature, measures have to be taken simul-
taneously and 1mmed1ate1y in order to avert semes impediments to development
programmes,

6, 211 these are tasks, the importance of which has been fully appreci-~
eted by the government and progremmes prepared or being prepared to implement
them. The establishment of the Natural Resources Energy and Science Authority,
which is to be very shortly constituted by the President of Sri Lanka, and
directly responsible to him, as well as the recent take over by the President
hinself of the portfolio of Power & Energy will be the start of an :mtendlve and
co-ordinated Energy Development programme in 8ri Lanka,
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CHAPTER IT

THE ENERGY SCENE IN SRI LANKA

7 S x~i Lanka has an area of arownd 65,600 square kilometers. The ennuel
rainfall veez=ies from below 100 cms in the dry zones in the North West and South
zast sectioxrx 8 of the island to 500 cms at certain places in the North Western
slopes of ¥z © hills. The relative humidity varies generally from about 70,
iuring day O about 90 - 957 at night. The cour}try is blesgsed with sunshine
throuchout Ehe year with an average solarimsolation of about 5 Kwh per squars
reler rer AE2Ye

g, TX2e population of Sri Lanka stands at 14.86 million as of March 1981,
Tue average rate of growth over the last 10 years has been 1.7 per cent per
ennwn, Abowat 76 per cent of the population live in the rural areas, where the

zair activi -ty is agriculture. The per capita GNP in 1979 was ®. 3,424 (US § 220)
at current 3I>rices.

9. TYae year 1977 saw a rather drametic change in the economic policy
refleetingg —he liberalised policies of the United National Party Government
which took e ffice in 1977 under the leadorship of His Excellency Mr. J.R.
Jeyemurdene .,  The econcmy recorded a growth rate of 8.2 in 1978 although the
(roith rete  feoll in 1979 to 8.2°% and in 1980 to 5.67. Domestic savings
reacked 15+ of GNP in 1978 end 1979, well above previous levels. Private and
‘pEbhc inve mtments grew rapidly bringing the total investmont to 207 of GNP in
1”78 td 25 . 3in 197. The Government enbarked emn three major new programmes
ich e 1 @ 5 projects in the five year rolling public investment programme

tch:oonleao and 1985, These are =~

C &1) The Accelerated Mahaweli Ganga Development Programme o
for hydropover, irrigation and land development, self sufficiency
in food, humen settlement and employment

(B) The Greater Colombo Eccnomic Commission for Industrial
Development and 'Export! Productivity and

C <) The islandwide housing development programme commencing

with the massive Urban Development Programme around
Colombo City,

10, .

2.5 r‘illigT}19 total energy consumption in Sri Lanka in 1979 was estimated at

arr-icu1tubr1 tonnes of oil equivalent of which 607 came from fuelwood and ]

tity, ReliQJ residues 277 from petroleum products and 137 from Hydro electri-
= ple estimates indicates that of the 607 of non commercial energy

il ;,Qe':'k ectrical energy has been taken as equivalent to 1,000 tonnes of
3 _valent (t,0.e {

*
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consumption almost two thirds come from fuelwood while & third come from the
agricultural residues.

1l. The sectoral composition of energy consumption expressed as a
percentage of oil equivalent was as follows (Ref. 1) -
Table 1

Total Commercial Petroleum Electricity Fuelwood &

Energy -  Energy . Products Agri cultural

’ - Rasiduss '
Domestic 52.9 ’ 22.4‘ 2508 21..6 74‘.0
Transport 15.4 32,8 50,5 - -
Industrial 28,2 34,0 19.0 67.1. 25,9
Losses 4'05 10.8 607 11.05 -
[ EE N P TS

12, The principel,sources of energy in the Sri Lanka economy are oil,

eloctricity and relatively small quantities of coal. In certain small indus-
tries like brick and tile making, smoked rubber, dessicated coconut and coconut
0il prcduction and in curing of tobacco as well as in the domestic sector,

traditional fuels like fuelwood and agricultural waste such as bagasse are also
used.,

13. Tables 2 and 3 below set out detalls of commercial and noncommercial
onergy consumption during the period 1960 - 1979 in original units as well as
in tonnes of oil equivalent. (Ref., 1)

Table 2 (In original units)

1860 1965 1970 1975 1979
Coal ('000 Tonnes) 256,5  147.5 19.5 7,0 0
Petroleum Products
(000 Tonnes) 535 &30 893 064 980
Hydro-electricity
(Gwh) ' 262 365 740 1078 1461
Fuslwood &
Agricultural Residues : .
(1000 Tonnes) 3940 4278 481 5029 52921

be .1.6 tonnes coal has been taken as 1 t.o.e.

-

¢, 1 tonne fuelwocd has been taken as 0.42 t.o.e.
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Table. 3 (In 1000 Tonnes of 0il Equivalont)

1960 1985 1970 1875, 1979
Coal ) 1.60 02 12 4 0
Petroleun Products 535 820 B93 064 280
Hydro Electricity a7 122 247 359 487
Tuelvood &
Apricultural Residues 1655 1796 1.756 2112 2187
14 There has been a gradual phasing out of the use of coal from 20.57%

of commerclial energy use in 1980 to almost zero in 1979, The percontuge use
of bydro electricity in total commercial energy consumption has steadily
increassed from11l.1 7 of total commercial energy demand in 1960 to 33,47 in
1979. The percentage use of Petroleum products in total commercial energy
consunption has remained at about 707 during 1960 - 1979 with the highest
recorded (80,57 ) in 1973, Fuelwood and agricultural residues have remined a
major non commsrcial source of energy providing almost 8077 of total energy

consumption in the period 1960 - 1979, almost two thirds of which was contribu-
ted by Fuelwood.

Figure 1 (next page) indicates the total energy consumption in
ori Lanka during the period 1960 - 1979,

15, Following the acceleration in economic activity in all soectors of
the economy, and relaxation of import control on vehicles and electrical
appliances, the demand for energy, both potroleum based and electrical has
growm rapidly during the last two years, Thore is however very little scope

for reducing the country's dependance on imported petroleum during the medium
tern,

18, Electrical Energy Consumption Pattern

In 1979, 1525 Guh of electrical energy was pgonerated and the peak
demand wad 328.9 NI, The per capital consumption of electricel energy was
89,€ Kwh for 1979. In 1980, 1666 Gwh of electrical enorgy was generated and
the poak demand was 368.5 1W,.

17 Electricity serves only 11 ™ of the households and 8% of the
villages. About alquartor(350 Mi, 1,600 Gwh )} the hydro electric potential has
aiready been harneased and plans are in progress for the harnessing of about
ancther quarter (600 M7, 1,500 Gvh) under the Accelerated Mahaweli Dovelopment
Progranme. The remaining half (1,000 MW/, 3,200 Gwh) is to be exploited in
quick succossion in the 1950's. Thermal Povwer Generation vill still become
necessary to supplement hydro resources to meet the widening gap between
elactricity demand and supply. Steam Plants with an effective capacity of

40 Y3 end diesel plants with an offective capacity of 10 M have been instelled,.
Last year 3 gas turbines of 60 Mi capacity wore installed and this year another
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B3 Gas turbines of 60 MY capacity are being installed, These plants use

expensive diesel fuel. The next thermal additions are expected to use furnace
0il. ‘

18, Table 4 Annual Growth Rate of Electricity Sales 1960 -~ 1979

~ Period : ' Annual Growth rate Domestic Industrial
S on Elsctricity Soctor Sector
Sales Total (7))
1960 - 65 ' 10.3 104 10.5
1965 - 70 13.5 7.4 15.5
1670 ~ 75 | 8.2 7.9 8.5
1976 3.1 7.7 0,8
1977 4.4 8.6 54
1978 11,6 10.1 12.1
1979 11.6 16,3 10.2
1960 - 79 10,0 8.9 10.4
19. As much as 98,37 of eloctricity generated in the five years

1975 - 1979, was from hydro electricity. This percentage dropped to 88.7%

in the ywar 1980, The share of thermal power generation is expected to rise
in the 1980's.

20. It is thusy scen that 737 of the energy consumption in 1979 was
from the renewable energy resources while 27 % came from petroleum products.
The coat of the latter was 367 of the total exports in that year.

Little can be done to replace the 137 of total energy (or 507 of
Petroleum Products) consuned in the transport sector unless the railways are
properly managed although there could be considerable replacement in the 14
of total energy (in the form of petroleum products) consumed in the domestie
and industrial sectors by the renewable energy resources.

The increase in demand for total energy should therefore be met by
increasing the efficiencies in utilising the renewable energy sources, and

systematically replacing petrolsum use in the domestic and industrial sectors
by the renewable energy resources,

2L, INSTITUTIONAL ARRANGEMENTS

The Ceylon Electricity Board is the Authority for the gensration,
transmission and distribution of electricity in the island. The Ceylon
Potrolewn Corporation is responsible for importing, refining and distributing
petroleum products in Sri Lanka. The Department of Conservation of Forests
is responsible for the Management of the Forests vhile the harvesting of timbgr
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is the responsibility of the State Timber Corporation., The UNDP sponsored
Development Planning Unit in the Ministry of Finance and Planning had
initiated some exercises towards the development of an energy policy in
Sri Lunka. Some important issuss on Energy were discussed at a well attended
Senminar on 'Towards an Energy Policy in Sri Lanka' in November 1977 jointly
spoascred by the Development Flanning Unit in the Ministry of Finance and
Planning end the Ceylon Rlectricity Board., Largely as e result of theoge
recommendations the Cabinet appointed a Committse to report on steps to be
taken to mest the short and long term energy needs of the country. Consequent
to the recommendations of the Cabinut appointed Committee, the Cabinet has
mpproved the -establishment of & Natural Resources, Energy and Scicnce Authority
which is to be very shortly constituted by the President of Sri Lanka, and
dircetly responsible to him. This Authority, which will absorb the pressnt
Hational Science Council of Sri Lanka, as well as the recent take over by the
President himself of the Portfolio of Power and Energy will be the start of an
intensive and coordinated Energy Developtont Programme In Sri Lanka,

22. ENERGY DEMAND PROJECTIONS

The projections for electrical power and energy demsnd is regularly -
updated by the Ceylon Electricity Board. The rapid increase in the electricity
demand after the UNP government took office in 1977 has lead to electricity.
demand pro jections being revised almost monthly,

%able 6 indicates the electricity demand projections as of Juno 198.
Ref. 2)

Year . 1979 1981 1885 . 1985 1990
Total Generation (Gwh) 1526 2140 2712 3529 ‘ 5399
Bydro Generation (Gwh) 1461 1550 1750 2507 3534
Thermal Generation (Gwh) 63 590 962 1022 1865 |
Maximum Demand (M¥) 328,9 452 573 744 1139
Hydro Capability (M) 33 353 383 623 925

It is clear that along with the commissioning of newer hydro electric
projects, large additions of thermal electric sources would be needed to mset
the rising demand for electricity.
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CHAPT®ER TITT

RURAL FNERGY ISSUZS

25, The sectorwise consumption of fuel in the rural sector had been
analysed in the Socio Economic Survey of 1969 - 1970,

The survey reveals the pattern of fuel use as follows ; =

Table 7
Number of Houssholds using fuel for
Cooking ; Lighting
In '000 % In 'C0O0O 4,

Electricity 0.0 0.0 48,69 2.9
Gas 0.0 0.0 1.93 04
Xerosene 29,25 1.9 145 .63 96,7
Fuelwood 1472.84 97.9 4,33 0.3
Others 2.3 0.2 0.48 0.0

We observe that the major fuel for lighting is kerosene and for
cocking it is firewood,

24, Although the Ceylon Electricity Board has been actively persuing the
electrification of the rural sector through the rural electrification programnme,
the total number of households using electricity remain very low. Ondy 19L5
villages out of a total of 23,8.7 villages have access to the electricity grid.
This constitutes 8% of the villages., However 122 out of 195 urban centres
(637) have access to electricity. 57 of the rural population have access to
electricity.

25, The Ceylon Electricity Board elsctrifies about 200 - 300 villages a
year catering to about 10,000 rural households, Against this sprad of electri=-
fication over 30,000 new houssholds come into existence, each year dus to
population increasse. The major hinderence to Rural Electrification schemes is
that it has been impossible to find any scheme giving an overall return of

nore than 4 - 57 (Ref. 3) Although the financial return dus to high cost of
construction is no more than 4.5% , the social benefits that are given to the
rural sector in the process has encouraged the government to provide electricity
to as many villages as permitted. Rural electrification programmes are
financed by a Governuent grant, the decentralized budget as well as by the
Ceylon Electricity Board,
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26, A Bank's loan scheme has now been introduced to assist these who

aro unable to meet the initial capital investment required for electrical
inastallations in their houssholds, The current proposals for rural electrifi-
caticn are in the region of R, 500 million but same have been phased out of
the 1681 budget dwe to financial restrictions. Rural electrification consti-
tutes about 37 of the total demand.

27, The goclal and economic benefits of rurel electrification should be
properly assessed in the present context of energy supply &nd demand, particu-
larly on electricity provided for rural lighting only. Efforts should be made
in using electricity for direct productive activities in the rural sector.
Rurtl electrification schemes should be dosigned and selected as part of a
comprehensive rural develcpment programme,

2B, It should also be remembered that any energy plan must be viewed in
the overall context of the meaningful improvement in the standard and quality
of lif'e of the people. This plan must be viewed within the context of the
Social economic and cultural factors which are the ultimate determinants of
enorgy demund (Ref. 12)

29, In this country the majority of the population is connected to the
rurel agricultural cconomy. The country faces the problems of rural development
which concerns the majority who are still living at levels below the basic
needs, namely.

(a) a minimum requirement of private consumption
(food, clothing and shelter).

(b) access to communal services (drinking wator,
sanitation facilities, public transport,
health and educational facilities).

and (c¢) adequately productive and fairly remunerative employment.

30, The basic lighting requirements for the rural household that has
no access to electricity should be provided by guaranteeing adequate supply
of kerosene,

It has been observed that, on an average, a household of six would
require 1.8 gallens of kerosens per month to meet the basic requirements of
lighting and cooking, This is probably the amount that is now consumed by
houssholds that do not have access to electricity., This supply has to be
guarenteed by issue of coupons to the identified households not having
electricity as they may not be able to face the cost of escalating kerosene

prices. This facility should be withdrawm to households that have access to
electricity.

i, Encourage the use of electricity in villages for productive purposes.
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32, The progress of domestic agriculture displaces more and more
labour whieh should be absorbed in industries that are associated with
agriculture, Industrial development calls for the utilization of energy.



Page 1.2

CHAPTER TV

ZHERGY  RESOURCHS

YOINSY RESCURCES
35, The demand for fuelwood and agricultwral wastes will be governed
by its supply. The fast dwindling forest resources vwill have to be arrested
aAplarxbd fuelwocd programme will have to be maintained duwring this

¢ to recover the forcst cover lest over the last 90 years,

et}
ek

Lecording to a survey of the forest arez’ in 19856, a forest cover

28 miilion hectares was 1dentifiod, Recent estimates of forest cover is
region of 1,08 million hectares, Although i1licit felling of timber

m known to take place for a very long time, serious thoughts on

Ang the fast dwindling forest resourcos have emerged only very recently,

O oo
CL o

. The usa of fuel wood and agricultural wastes have been estimated to
¢reduelly increase from about 4 million tonnes per annum in 1960 to about

9.2 willion tcnnes per annum in 1980, The Forest Department estimates fuelwood
consumption at about 3.5 million tennes per annum in 19280, The natural
regensration of fuel wood from the forest cover cannot oxceed 1. million tonnes
rer yoar.,  The fuel wood from the rubber plantations which cover a little over
55lf a rillion acres, has beon estimated at around 0.3 million tonnes per annum,
ibe residues from coconut wastes paddy husks, saw mills and from crop residues
including rubber wood would yield about 1.5 million tonnes of fuel wood per

zunuil,  The remainder could be assumod to be derived from the denudation of the
£ .
Iorests,

38, Frcliood yequirements of Sri Lanka 1956 -12860

Lecent studies on Puslwood use in Sri Lanka (Ref. 4, 5, 6) indicate
tuzt around 5 million metric tones (m.m.t) of fuelwood and agrlcultural residues
is currently used per annum,

5 hectare of netural forest when denuded is expected to generate
170 cu. maters of wood of vhich 207 mey be assumed to be used as fuelwood,
2

ual harvest from s natural forest may be assured to be 27 of this
z‘p&C" ‘L} -
a7, It hus been estimated that the fuelwood requirement during the

Pericd 1.956 - 1980 has been in the region of 96 willion tonnes. Of this

36 million tonnes is estimated to come from accretion of crop
rosidues (including rubber wood)

27 rillion tounnes from natural regeneration of forests

and 99 million tonnes from the denudation of forests.
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38. It becomes clear that it will no longer be nessible Lo mainiain
the use of abecut 5 million tonnes of fuzlwood per arnnum withoul embasilving
a planned reforestation programme. DBesides, the indiscrimivato felling of
trees in the catchment areas in the central hills has to be controlled, as
it wovld otherwise affect the regular inflows into the rescrvoirs for
precipitation.

3o, The foreost Department has renewed its messures to protect the
forest rescurces in order %o meintain a heslthy ecological balance. The

TForest Department recognises that sufficient forests must oxict in order to
ensure,

(a) Regular flow of weter in streama;

l‘,
(b) Provention of s0il erogion;

(¢) Amelioration of the climate and development of the
environnent,

and (d) Sustained supply of timber and firewood to ment prrt of
the local market,

Lt present only 97 of the Yet Zone rogion is mwnder forest cover when it
should be 25 7, The Forest Department recognises that the exicting Tovagt
cover in the Montane Zone above 1500 metres should not he exploited for sny

purpose and hopes to increase the Dry Zone forest cover to 257 of the land
ares,

40, Anong the strategic objectives of the Forest Department a2re @ -

(a) An annual reafforestation of derelict ferest londs and
unproductive lands in the Vet Zone and the Dry Zono
extending fromw 2,400 and 4,800 hectares in 1781 to 3,200 and
6,000 hectares in 1983,

(b) Reafforestation of nerlected tez and rubber lands in the
Wet zone and Intermediate Zone at the rate of €GN0 hectores
per annum from 1081 to 19283,

(¢) An annual reafforestation of chenaed lands extending
Trom 1,200 hectares in 1881 to 8,000 hectares in 1783,

(a) mreafforestation of Upper Mahaweli Catchment area at
1,200 hectares per annun,

(e) Fuelwood plantation in the Mahaweli settlement arce at
2,800 hectores per annum,

() Protection of 1.6 million hectrrea of forest lands.

These objectives have been recognized by International Orpanizations and
friendly countrics who have lent gomerous suppert.
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B, The Ferest Departrent plan in 1979 to reafforest 7,200 hectarcs in
“OU undor its wormal refforestation propranme has baen uuopwud hecause the
mnaing requirement of R, 17,5 million has beon reduced to B, 6 million,

rLd uwtxxd in their inubility to exceute thair norwal reafforestation progra-
miw for 1E81L.  T.e cost of importing erulde oil to meot the scarcity in fuel
resd dua to delayed vreaffoprestation could will excoed the 18, 11.5 million

T

calved by the cut impoused on the Forest Tepartment.

and Roncoable Sources of Energy

s bl o o N A R ol e o A

il At the prescat vate off consumption of firewcol, the forests are
selting denuleld st a rapid rate. Hven 1o maintain the precsent levels of

sonswaption of ilreuou&, a pi;nnud reforegtation prO"mene is vital. The
. R vy A
SUn DAY 01

rply crude o1l is retting more ewpensive and scarce day by day. Yot it
2131 not be casy to replace oil as a transport fuel., Substitutes for oil will
theceiore huve to be found in the othor sectors. In spite of the vory sincere
£

e

cff'orts that are being made to expedite the construction of certain hydro-
povier projoects to be commissionad on scheldule, there may be significant delays.
Such dvlays would become wiavoidable if adverse soil conditions or climatic
condilicens are faced during the course of construction work, Tt has been
oboorved that ow1nb to the ]1bor :1ised policies of the Government the demand
ter elzetricity has bean growving at a very rapild rate since 1977, If these
demand patterns contioue to groa at theso rates, the nee

{or new gources of
encrgy to supplement the demand for electrieity would

erise within a few yoars.

1 Tencuabla Sources of Bnergy

4y, Solar radiation, wind, blomass and micro hydel resources are genera-

11y treely available in plenty dnd require some capital investmwent in hardware

for colloction and conversion into useful forms. These technolegios are

nizhly developed mainly in the developed countries, with probably the exception

of bicimuss. Due to low denand, the cost of those pFOMU"Gﬂﬁ aro still high. "

SEN L certaln anmount of research and developuont work has heen done in

the context of the conditions and nseds of the doveloping counuries. The
techinologios that are developed within the framevorlk of the social and economic ‘
limitations of the community can contribute to a healthy rural dovelopmsnt o
nroSTanma., ]

Zuargy Tesource and Supply Options
" The main energy resource in Sri Lanka is sunlight. Some 50,000,000,000
ounes of oil wquivelent in sunlight falls on Sri lanka every year., Fuelwood
ezricul tural wastes Which constitutes almost 607, of total energy consump-

thﬂ is dorived tliroush Photosynthesis while hydro electricity which
conatitutes almost 13.5-% orf the total energy requiresments derives its energy
froz rainfall.  Alwmost 26,77 of total energy consumption is obtained from
011 iyported to the country oither in the crude form or as refined products.

rx TlHnA dues not have kuown deposits of coal, oll or natural gas, Thore are

& fou depoecits of peat end wineral deposits continlng uranium and thorium ores,
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Hydre electric and thermal electric rescurces

48, There are L0P rivers and streams mostly originating from the central
hill ecountry, each having varying drainage areas ranging from 4 to 4000 square
niles. The totel annual rainfall over the entire island is estimated to be
107 million acre f4. The run off into the soa from all rivers and streams
bave teen estimated differently at different poriods of time and depicts a

ninimun estimate of 30,0 million acre f£t. and a maximum estimate of 41 .6 million
acve ['t,

&7, Existing hydro resource potential has been estimated at around

2,000 NI with an annual energy capability of about 6,600 Gwh. Of these, a
potential of 3G9 MV with an annual capability of 1,608 Gwh has already been
harnessed. The Accelerated lahaweli Devolopment Programme is expected to
harncss another 840 MY power and 1,834 Gwh annual energy @uring this docads.

Hydropower will continue to be the major source of electricity until the late

1990's with the development of Samanalawewa (240 1Y, 400 Gwh) Upper Kotmala Oya
(100 7, 300 Gwh), Uma Oya (100 MY, 375 Gwh) Kaluganga (150 1% 450 Gwh) and
other relatively less atkractive projects.

Paat Resowrces

48, The only significant resource identified so far is the peat at
Huthurajawela vhich is a relatively small doposit, The UNDP team that had
essessed the Hydro-elsctric potential in the Mahaweli Scheme in 1968, mentioned
in passing that the peat at Muthurajawela amounted to about 50 million tons,
The availability of peat in other areas have not been assessed comprehensively.
It weuld be desirabls to have a reassessment of the resourcos. Considerable.
suthusiasn was genorated to utilizo the peat resources in the country vhen it
vas discovered that large arcas in the nsighbourhood of Colombo had becone
uccultivabhle due to salinity and once fortile land wiere fossilising into peat
bogs. (Ref. 13)

40, 4 peat bog running into 2,200 hectares situated 10 kilometers north
of Colcibo, well known as the Muthurajawela Peat bog, was examined by a
Ruzsian Team in 1960, On analysing an area of about 1,500 hectares it was
obseryed that 460 hectares have a peat bed 2.1 meter s thick and no mcre than
307 ash. The quantity of the peatl resource of this kind is estimated to be
about 10 million cubic metres. If 0,6 of this peat is recoverablo and the.
output of peat is 0.42 tonnes per cubic metre, the total tonnage of recover-
alle peat amounts to about 3 million teonnes of peat containing 407, moisture.
Dhe vemaining part of the territory covering 1,000 hactares contains shallow
peat or a bed inlaid with min.erals and drifts, with an ash content reaching
upto 45 - 007, These beds are wifit for theo extraction of peat.

<0, The peat field is of the low moor type and the contents are mainly
o1’ herbacsous and tree typo. Aluminium and Silicon predominate in the ash of

peat. The peat has a high content of chilorinse, magnesium and sulphur,
Chlcrine and magnosiwa are dus to the ocean flood waters., Sulphur is due to
the activity of ucerochic bacteria asg well,
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5. The peat may be dried in {he open air to attain a noisturo crntent
£ 40 - 507 and heating value of 2600 K,calg/kg. to uee an industrial fusl.
2 million tOnnes of this peat could generate 1000 Gvh of electrical rneorgy.

et

2

containing 157 moisture with a calorific value of 5800 cals/prm. The peat
may also be useld to produce gas., Peat may also bhe uged to make elecohel,

furfural, exalic acid, liquid carbonic acid, various kinds of psat fert vlisern
and insulating plates,

For domestiec purposes, they may be turned into briguettes

Prosnects of Solar Energy

52 Fhotovoltaic cells for direct conversion of solar energy inkt
electricity are expected to come dowm in price within the next decadn. Tho
technology of Photovoltaics camnot yot be sccommodatod in a Rural economy. It
nmay be used to pover VHT radio links between remote poat officen and rural
exchanges., Solar panels for heating and cooling of buildings my interest
those who have no acecess to power for heating and a2ir conditioning from a
central electricity grid, such as rural health centres and hos p11a7..
Conversion of solar energy into thermal energy and thence to electricsl emergy
has not yet heen proved to be odaptable into a rural =conomy. Low cosl sclar
stills could produce potable water to rural households in areas where well
water is braczlsh, and provide distilled water for car hatteries and rural
science laboratories. Solar driers will be useful for the quick drying of
azricultural products and fish unler hygenic conditions,

2
i

The feasibility of using solar stills to produce fresh water, 4riers
for crop drying water heaters and,cookers have been examined by the Covlon
Institute for Scientific and Industrial Research, The Eng. - Faculties of the
Universities at Peradeniya and Moratuwa, ihe National Fngineering Reszearch
and Development Organization and the Ceylon Bleectricily Board.

Tind Energy

93, Wind energy is best utilised for lifting of surface water and the
extraction of ground water end for the running of sailing boats on the seas.
The best wind potentisl has been found in the Hambantota erea (south East)

end the Jaffna area (North). Except for the South Vestern parts of Sri Lanka,
in the other parts of the island, vhere there is a good wind potential, the
dry zeason coincides very well wiih the high wind period which mokes il very
attractive to use wind mills for water pumping. Historically, wind milla wore
built in the Dutch times (1658 - 1.796) at the Forits at Galle, Hambantcta and
Hanrond Heil. The Government of the Netherlands has assisted in the snetting
up of a Wind Energy Unit in Sri Lanka on the initiative of Mr. P.T. prmulders
and Mr, A.D.N. Ternando with the objective to design and test small cenle
water pumping windm 3%s ond to promote manufacturing and the utilisatfion of
these Windmills, This uvnit presently attlached to the Water Resources Board
has successfully designed and constructed two protofype winﬂml e that are

now under testing in Colombo (Ref 7 and 8) L oo
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In the rocent times several attempts have been made to use
s for 1lift irrigation, electricity generation and {to pump saline
the salterns., The engincering feculties in the Universities at,

Feradeniya and Merctuwe and the National Engincering Rosearch and Develop=-

mwnf Olganl ation have Veen conducting some research in these areas. They
have nel been field testud as yet, The main reason for their failure wus
due tu their unsuitablehneds for the wind regime that existed in that region,

The use of wind energy for electricity goneraticn is possible in

the Hambantola regim, and in certain parts of the hill country like the
Maveic Valley, the Haputale gap, the Ella gap, Horton Dldlnu, Hunnasgiriye,
rodugoda, Corbett's gap, Usmbugal and the Ginigathhena pess

Although there are 500 stations to monitor rainfall, there are only

16 Neteorology Stations and 17 4gro met, stations to monitor wind regimes.
Lbe anenometers are 1nbtalled at héights of 6 meters above the ground at the
l‘oteorology staticons and at 1% meters above ground at the AGRO MET, stations.

The objectives of a wind energy programme should be diroccted at the

building up of an anemometer network (preferably at the internationally
accepted Laight of 10 h.) in Srl Lanka end the Windmill design to .be inkeeping

with

the wind reglme. BRI s es . ; ot S

The use of biovgas generators in recycling animal, agricultural and

amicipal wastes Tor the goneration of methane on the one hand and for the
production of a higher velue fertiliser on the othor hand has its applications
n Sri lanka. Various types of bivgas generating and utilising sy stems have

been tested at tho Univers ity of Peredeniya. The Ceylon Electriclity Board,
the Industrial Dovelopment Board and the Department of Agiiculture have

progreanas for the popularisation of biogas generators, The Indian Aesign as
vell ay the Chinese desizo have been popularised and it is estimated that
titere aro over 500 biogas generstors currently installed in Srdi Leuka.

-

e

ruelvicod

and Charcoal

3]
Cq

cnd tile

1

[ 2%

o

L 060 and

s zbout

7s

Puclwood is used in the domestic sector, in tea factories, brick
industriss, bakerics, tobacco curing etc, )

Chercoal became popular in use for domestiec consumption since Aprll
to date there are cbout 6000 charcoal stoves. Charcoal consumption
30 tennes per nmonth today. (Ref, 14)

The normal domestie fuelwood heath uses fuelwood at around 149

efficiency. Improved stoves which have officiencies in the range of 20 = 25
ey cont have been doveloped by the Ceylon Institute for Scientific, Resaardﬁ

EEP A
and Uie

Tatustrial Development Board, The CISIRk design is & prefabricated

nodular stove which costs about § 2.

.
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The CISIR has developed several charcoal stoves vhich are currently
sold by the State Timber Corpocration., Tho low cost wood stove is being field
testcd and popWlarizstion of the stove mzy be posgible towards the end of
thi

S yoar.

ca, At least 250,000 hectarss of fuelwood plantations are estimated to
be needed by the year 2000,

Gasification or py:olysis of wood charcozl or briquetted paddy husks I
wnd coir dust are being examinesd.
<. 4 raceni study (Ref. 9) indicztes that paddy husgk can cater to the
et coergy reguirernents of i“L entire rubber, dossicated coconul and tobacco
indusiries as well as a part of the tee industry. The cost of paddy husk
brigueties per urit energy delivered is as much cheaper than that of coael,
electricity c,nd 0il and about 1.25 timecs~that of fuelwood.

FR A

Ocean Thernal Energy Conversion (OTEC)

€0, A recently study made by the Nationzl Science Council of Sri Lanka
(ref, 10) has shown that Sri Lanka could possess sites favourable for CTEC
plents. However a systematic investigation around the coastal regimn to map
out temperature end depth profiles is a preliminary requirement. A large scale
UIEC project for Sri Lanka cannot, however be recommended at the present stage,

ird Hvdro doevelopunent

S Some Tea eostates vwhich had been using mini hydro plants before the
advent of cheap o0il resources had abandoned these plants in favour of diesel
genegrators, About 3 MY of power capacltJ from abandoned mini hydro plants can
be recovered by upgrading and repairing these machines already installed in
tlie estates,.

Hewover, the economies of developing a new mini hydro scheme should

Lo evalueted against the development of larger hydro resowces still undeveloped.

u‘J

G20~Thermal energy resources

2. There are a few hot springs in Sri lanka but the energy in them is
not sufficient for commercial exploitation., Thers is however a suspected
geclogical fault running across some parls of the island. An investigation
inte this geological fault may throw some Yight into possible sources of
Ceotiiermnal encriy.
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CHAPTER

—ltieaie

THE RURAL =NERGY CRNTER

Ir
U
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Gd, ine

nited Nations Bnvirvonment Programme at the Third and Fourth
lttt~1ﬁ' of' its Governing Council decided "to accord high priority to the

d Lehuent in some of the typical rural arcas of the countries of Asia,
£fvien and Latin fwerica of a few dimonstration centres harnessing individually
or in combinction the Renewable Resources of energy locally available!,

G4, The decision to have the Asian Demonstration Centre in Sri Lanka
was velcome by the Government of Sri Lanka. A site having plenty of sunlight,
strong winds and animal and agricultural wastes, bordering an existing
natural lake, was selected to the satisfaction of the UNEP authorities and
their consultants. The average solar insolation has been estimated at

5 Wh/sq.m. per day with an average wind vregime of 12.3 m.p.h. at the site.
The project envisages to harness the three reneswable sources (solar, wind and
bicrass energy) in.an integrated manner to produce electricity for lighting
the houses, pumping drinking water and providing motive pouer for cottage
1n<u<tr1;l growth for us many femilies of the Pattiyapola Village as possible
{¢hout 200) living within a radius of 10 miles (2.4 Kms.) of the site. The
system is to make available annually about 60,000 Kh of electrical energy at

250V LC for the consumers., The cost of the various components were estimated
as follows @ -

Solar (Rated 10 - 20 K¥ capacity) Us $§ 55,000
Wind (Rated 20 KW capacity) 4 26,000
Battery Bank (300 KWh por day) $ 25,750
Biogas (Rated 50 KW capacity) : $ 23,250
Power Distribution $ 12,500
Ovorheud Tank of 3000 gals. $ 15,000
Water Purification Plant $ 5,000
Mateorology Cbservatofy $ 3,000
Misc., including contingencies $ 20,000
Consultants (3 trips to total G wesks) % 12,000
Training 2 local engineers for 3 months bis 5,000

Uus $ 202 500
$ 160,000 Foreign .
% 49,500 Local
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35 a A project agroemont was signed botweon the Sri Lanka Government and
the MEP in Septuaber 1976 with the Ceylon Electricity Board as the exccuting
agency to have the Demonstrating Contre operational by November 1978 with the -
WHEP contributing US $ 19,000 and the Sri Lanka Governwent contributing

US % 42,500 in local currency,

The UNEP consultants have, from time to time, made changes due to
improvements in technology during the period of construction and the project
#ut later oxpected to be operational in June 1979, The UNEP has also enhanced
its contribution by US § 105,000 to US ¥4 296,000, The Ceylon Elsctricity
Borrd spends about US § 3,000 per year in local currency to maintain their
gtaff at the site,.

The objective of the project is "to demonstrate the technical,
econcrmic and social feasibility of harnessing solar energy, wind energy and
biogas energy to meet the energy necds of a remote village and to prove that-
the oxisting state of tho art of appropriate technologies for harnessing
renzuable energy resouwrces under the conditions prevailing in rural areas of
developing countriss could justify the use of such technologies.®

66, The project is composed of a wind elsctric system, a solar electric
systzim based partly on thermal power generators and purtly on photovoltaic
gencrators and a biogas plant., The electricity produced by the three systems
Will be stored in a battery bank, trensformed to 230 V AC and distributed in
tho conventional manner. The proponents of this system have claimed that, if
suecessful, the concept would revolutionize tho life styls of no less than 800
willion people living in wmall isolated "villago conditions in developing
countries of Asia, Africa zwnd Latin fmerica,

m

7. The project is now reaching its final stages of complstion, At the
requost of the United Nations Environment Programme, a standing Committes
consisting of Meteovologists, Social Scientlsts, Engineers and Reonomists
woriting in Sri Lanka Ingtitutes and Government Departments has been appointed

~

to monitor the propgruss of the Rural Energy Doemonstration Centre. ‘The Standing

Counittee did not meot after the Ceylon Blectricity Board was requested to
ersoute the project.

The Standing Comnittee vould be mecting very soon to evaluate the

. 2. e
2roject,
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CHAPTER VI

- Collaboration with Governments Inter Governmental
Organisations and International Apencies

G8. Tuportapnt issues for collaboration,

The following issues on enexgy arvea of importance to Sri Lanka
in the decadea to come and therefore collaboration on these topics would
be fruitful.

(a) Investigaticon, f'sasibility study, engineering design and
planning of remaining hydropower resources

(b) Promotion or decentralised renewable energy systems like
solar, wind and biomass,

Solar - Vater heating, distillation, drying of grain
and cash crops, pumping, refrigeration,
space heating and cooling and dsvelopment of
Photovoltaie systems passive solar heating,

Wind - Tor lifting underground water for irrigation,
and powering boats using sails,

Biomass -  keoycling animal agricultural and Municipal
wasles,

cmbarking on a planned reforegstation prograrme,

lwmproving efficiencies in the domestic heaill .

o

inproving rail transport to cater to masg transportation of
goods and people, hlectrifying areas of high density traffic,

(r') replucing petroleum products for industrial ond domestic heat
by tihe 2enewalle energy resources,

(¢) persuing energy conservation progrcnmes like replacing incendescent
rittings with flourescent fittings, and prumoting fuel efficiency
in industry,

(1) Geveioping information systems on energy.

€9, i Lanka systematically developed her hydro resources for powver
gencration  since 1850, FPrior to this  only wini hydro resources were
aevzloped to provide power in the tea estates, Jith the development of the
hyd»o resources in cascade down the Kilani Gange, the potentiul and use of
the developuwent o hydro resources was realised, 4 lead project of the
Foversuwent is the accelerated lahaweli development programne, Finencial and
Teciinical assistunce has been provided by the Governments of Sweden, Britain,
Yest Germuny ond Canada for the aevelopment of these hydro resources, Even
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with the completion of the iwcelerated lishaweli Development Programme 2
another half of the hydro potentisl yetl remains to be harnessed., ‘he

exploitation of' these rasources would be priorities tf'or development in

the next decade.

70, uelvood has been assumed to be available in plenty until it was
realised in the latter part off the 1970's that the kMorest Cover had
aeindled to half the size it was in 1956, ‘he rorestry sector accounts for
7. ot total agricultural production and only 2,5 of the total GDF,

71, “he United Nations Development Programme has allocated US & 120,000 for
I it ’
{a) Formulation or a Hasier Plan Tor the Forestry sector

(b) Establishment of about 30,000 hectares of' industrial
plantation over a five year period

N
¢
g

Strengthening of existing technical troining institutions
and the establishment of a University level sducation
facility for the training of professional foresters.

72, The USAID has funded a reforecstation and watershed management
projeet in the areas o the accelerated lahaweli programme, The Asian
bevelopment Bank has given technical assistance for a Community iforest
Project, sssistance is also received from the ‘World Bank and the World
Food rrogramme.

75, The United Hations knviropment Programme 1s collaborating with
Sri Lanke din the establishment of' the Asian Rural Energy Demonstration
Center in Sri Lanka, which is being executed by the Ceylon Hlectricity
Bosrd. ‘The objective is to demonstrate the utilization of the renewable
energy resources like Solar, Wind and Biomass to meet the basic energy
needs or’ village coummunity of about 20Q families having no access to

a central elcectricity grid.

74, The lietherlands has an agresment with Sri Lanka on Wind Energy
Utilization, ihe programme is presently executed by the Joter Hgsources
board, 1India has gifted 10 Biogas generators which the bepartment of
fgriculture has installed in different sites, ivance has an agreement with
Jri Lanka where the CHNES collaborators with the CISIR on the development
and use of' Soler knergy.

75, Syl Lanka has participated in most of the ESCAP programmes on the
renewavle energy resources, Sri Lanka is a member of' the Commonwealth
Consultative Croup on :mergy (CHOGRM). Sri Lanka collaborates with the
nesources Systens Institute of the East VWest Center in Honolulu on
Diergy for Iural Development.
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enka collaboratcs with the Asian Institute of Technology which
veleping 2 rencviablc cnergy TOSoUTCCS Progrimmne,

0
o
Qo

is &

76, The National Scicnce Council, being the foonl point in Sri Lonka
on Information systems on roncwable onorgy roscurces collabsrates with
UIIE5C0, CRRERIS, RERIC of the Asian Institute of Technology in Bangkok
and ERDINET of thc East West Center in Henolulu,

77. The International Centre for theorcticel Physics in Trieste,

tely, the Solar Energy Rescarch Ingtitute at Golden, Colorado
Volunteers in Technical Assistance at Merylend, the Asian Productivity
Crganisagtion in Japan and the University of Floride ot Gainsville
have programmes on the Rencowable Energy Resources which have heen ,
uscd by some Sri Lankans, Sri Lankans have also participated in the :
Encrgy Manngement Training Programme under the anspicics of the
Institutc for Energy Rescarch, State University of New York at
Stony Brooke and USAID, ' '
76. In view of a shortage of TFuclwood cnviscged over the noxt
few yoars, improving the officicnciecs of the domegtic heallh from about
147 as of today to about 28% or morc would ensure better utiliszation ,
of aveilable fuclwood and arrest furthor degradation of the fercst cover,

79, If the Railway System is better mannged, oncouraging mass and
goods transport by rail rather than by road, there would be considerable
savings in the use of petroleum products, ’

80, A5 735 of the total cnorgy consumption in Sri Larke is from the
reneweble onergy resources and half of the remeinder (2775) is consumed
in the transport scetor, the strategy for ccoromic development would be
to cptimise the wtilization of the renewable erergy resourcos,

81, Until rceently therc han been ne central organisation to

co-ordinete the development and usce of the cnergy resources in & -

manner 4o suit the best interests of the country, Although Sri Lanke
possesses the resources, and talent nceded to harncss the encrgy

resouraes, the lack of a co-ordinating mochanism hos impeded the E
development process, ‘

8z, The Naturnlchsourcos, Bnergy and Science Autherity is an gdvisory
tody which would be cxpeeted to lay dewn policy with repord to all aspocts
of cnorgy requirements in Sri Loanke as well as plans and programmes for the
overall development of the cnergy resources in Sri Lanka ond  advis
measures for optimum usc and consorvation of onergy. The Ministry of
Pover and Encpgy which now functions under the Presigent, was rccently
instituted to co-ordinnte ail aspoets of Pewer and Fnergy in Sri Lenka,
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83, The creation of these two institutions is the start of an
ntensive and co-ordinated oncrgy development programme in Sri Lanka,

8%, 3ri Lonka will therefore welcome collaboration with Governmonts
International Agencics, and intcer-govorcrental organisations represented
at the United Ngtions Conference on Now and Reneweble Encrgy Sources on
issucs that have been highlishted in this paper,
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