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1. Introduction

The electrical industry in British Honduras, at the national level, has
undergone a rather slow development due to the scarcity of population and
the consequent low rate of industrial development, With the exception of
the ecapital c¢city of Belize, which has an adequate electricity sefvice, and
some private industries which have their own power plants, the supply of
electricity throughout the éountry is insuffictent. This situation
constitutes a serious obstacle to the balanced economic development‘of the
country.

The official institution that handles the electric system in the
city of Belize is highly efficient, However, in the rest of the country,
the équivalent official institutions are unfit to handle the electricity
supply since they do not have the necessary know~how, thus making more
difficult the tackling of the electrification problem on a national scale.
For the above mentioned reasons the cost of electricity is high, which in
turn restricts the consumption of energy and further impairs the already l
unfavorable balance of payments of the country.

British Honduras has very favorable hydraulic resources for the produc
tion of energy; however, despite the specific recommendations of preliminary
studfes made 10 years ago, no collection of basic river flow data or system
atic evaluation type studies of these resources has been started up to the
present, The lack of this valuable i{nformation will delay the eventual
intepration of the more important electrical systems of the region whose
feagsibility depends greatly on the utilization of low cost hydro‘éower,
and as a direct coﬂsequence the general economic activity of the country
will be hindered, lMoreover, this delay will mean a serious draw~back to the
solution of the problems of water supply fof human and industrial consump-
tion in the great majority of the towns, which due to their surzounding
flac topography, need reliable low cost electric power for pumping. .

This report contains an analysis-pf‘this problem in British Honduras
and the recommendations for its most favorable solution, based on the infor
mation available to us at présent. Furthermore, a study is made of the ad-
vantages to British Honduras if it were to associate with other countries
of Central America in the coordination of their respective electrification
and water resources development programmes, '

/2. Status
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2. Status of the electrical emergy supply in British Honduras

The total installed capacity in British Honduras includes 3 602 kW of

public power and 3 185 kV of pfiﬁa:e'power (47 per cent of total), The
former produced.9.7 million kWh while the latter 8,6 million KWh in the
year 1963 (see tables 1, 2 and 3 of Annex B)., These figures result in

annual per capitaél values of 68 watts and 185 kWh which are above the
mean values registered for Central America in that same -year. . L

The onliy areas - that have electric service are some of the urban
zones where the isolated government plants operate. With the exception‘of
the city of Belize, which has 24 hour-service, in the rest of the towns the
electricity service is usually limited to 6 hours at night. ‘

The eneggy. consumption is restricted due to its poor quality and the
- limited offer, making the per, capita demand in these towns about one third
of that of the city of Belize. The rural areas have no electricity what-:
Boever, with the possible exoeption of privatelyaowned small plants for
the use of. well-to-do farmers. . _ ‘ ‘

. Some of . the industries use part of the steam required for the indus-
t.. al processes in the generation of electrical energy (sugar mlils and
citrus plants), Of these the Corozal sugar mill used in 1963 sugar cane,

. .straw as_ fuel.to produce part of its energy, while the rest of the industries
had to use imported fuels,. In this gonnexion it is worth,mentioning that
‘the total importation of fuels for the generation of electricity in both
private and public plants amounted,. in round. numbers, to 250 000 B.H, dolu
lars, which represents approximately 3 per cent of the total domestic ex-
ports, . : S : .
The consumption of energy throughout the year seems to have well
defined variations caused by the increased activities for the handling of
crops (December to May for the sugar -ills and October to May for citrus
plants) and. by, the fishing seasons,. that tax to their maximum the freezing
chambers and ice £actory in the City of Belize. The typical daily and
monthly load curves in a future interconnected system (including only a
small percentage of industrial load) will correspond approximately to the
~ones obtained at present for the City of Belize (see table 4 of Annex B),
.relating basically to. a high domestic load and specifically to lighting,
air_conditioning and electric fans._ This assumption is based onathe fact_

1/ British Honduras estimated population up to 31 12-63 was 99 400
inhabitants. :

/that
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that climatological conditions are similar throughout the region being
considered and the familiar customs and average per capita income do not
show great variations. The average annual load factor observed for 1963
was 31 per cent and for a typical week day 63 per cent, values which are
considered normal for systems of similar characteristics,

The public electric enterprises are owned by the State.

If the entire country is viewed as a unit, the poor utilization of
the total installed capacity becomes readily apparent, This situation can
be measured by the total number of hours of effective usage in a year's
time as shown in table A, The results point out the true nature of the
electric problem in the country, which can be described as follows: Isolated
plants serving underdeveloped markets and private industries self-supplied,
This latter condition restrains the incipient development of the industry,
The most important of them i{s the Belize Electricity Board, a decentralized
entity which efficiently operates the electricity service in the city of
Belize., In the rest of the principal cities (see table of Annex B) the
small diesel electricity plants and the corresponding distribution systems
are operated by local town Boards which are not technically qualified for
this kind of service, and as a result the electricity is of poor quality
and very expensive, Alsoc the handling of the electricity is considered by
the local Boards more as an additional source of revenue than as a service
to the community, ’

The 1961 hurricane caused severe damage to the generéting plants
~8s wall as the transmission and distribution systems throughout the country.
This situation served to show the high quality of organization of the Belize
Electricity Board which was able to restore normal service after a short
period of futense work, The same cannot be said for tha othar towns such
as Stann Crcek where, up to the present, the electricity service has not
been restored, In the City of Belize the generating plant, the trans«
mission and the distribution systems look neat and well-kept, having been
designed for hurricane conditions at least similar to the one which occurred
in 1961, In the small cities the majority of the generating plants and
distribution systems are old, and cannot be considered to be in proper operat

ing condicion,
/Table A
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The prices charged for the use of electrical energy are approximately
60 per cent higher than the ones for similar systems in the Central American
countries (see table B)., In the City of Belize the prices in general are
lowver than in the rest of the country., The existing tariffs result in
reduced costs for higher consumption, and in slightly lower prices for
domestic consumers than for commercial and industrial users for equal consump
tion, (See table 5 of Annex B,) .

The Electricity Board in Belize City is continuously promoting the
consumpt ion of energy by carrying out industrial activities of its own
such as freezing chambers and an ice factory) and by an active programme of
selling and renting electrical appliances to the consumers similar to the
ones carried out, at their start, by the rural electricity cooperatives in
the United States. These activities have given the Electricity Board |
excellent economic results and have also resulted in a considerable increase
in energy consumption, evidenced by the fact that in December 1963 the total
energy used was 22 per cent higher than in December of the previous year,
The experience already obtained in the handling of these activities could
be advantageously followed in the rest of the communities receiving electric
service and adapted to many areas of Central America.

It is convenient to point out the magnificent higher management of
the Belize Electricity Board which has resulted in a highly efficient
administration evidenced by the economic results obtained (electrical activi
ties only) for the year 1963. (See Table 6 of Annex B)s The Board's net
income (total revenues minus operating expenses and depreciation) for that
year was 181 200 B,H, dollars equivalent to a return of 12,3 per cent on
fixed capital (gross fixed asszts minus accumulated depreciation plus work-
ing capital) which compares favorably with the average similar returns
obtained by the most important electrical enterprizes in Central America,
The total cash income (net income plus depreciatiom) for that same year
amounted to 254,000 B,H. dollars which could serve to safely cover a
considerable loan for new investment, If the other activities of :tha
Electricity Board already menticned were to be included the economi: results

would be even better.

/Table B
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¢ ' The special political situation of British Honduras has made dif-
ficult the access of their small electrical enterprise to the international
"money markets, contrary to the experience already obtained by the Central
American countries. This fact has limited credit in British Honduras which,
for other countries of the region, have reached equity[debt ratios of the
order of 40/60, The Belize Electricity Board has been depending on short-
term loans from industrial concerns or the Government without making use of
the long~term type loans, This situation has been made possible due to
their efficient management and their high tariffs, However, as the systems
grow and a national solution to the electricity pfoBlem, based on a high
standard of low-cost service on a country-wide basis, becomes a ﬁecessity,
long term loans will become imperative, On this subject it is 1mpdrtant to
remeumber that the rehabilitation of the electricity system in Belize after
the 1961 hurricane was made possible largely by funds donated by the
‘British Government., Until now, the interest in the eléctricity problem

has been rather limited to the operation of the best electrical market in
the country.(Belize City) without major comcern over the price of the emergy
to be used by the individual consumer, the supply of electricity to the

rest of the country, or the improvement of the economy through the asdvantage-
ous utilization of the hydroelectric potential,

3. Future electric development in British Honduras (years 1964-1975)

a) General

In the following pages a stﬁdy is made of a possible expansion pro-
gramue for the electricity systems of the most important areas in the
country. This study is aimed at establishing the general features of such
a8 development in order to point out and reinforce the recommendations for
subsequent action based on this report.

Consideration was given teo several alternative solutions, including the
use of thermal power plants only, and the combination of thermal and hydro-
power to serve an'integratéd system comprising the most important cities of
the Central and Northern fegion of the country, For the sake of simplifica-
tion the few isolated ﬁlants fn the Southern area have not been included
in this rehott. ' The most favorable alternative for the aeconomy of Belize,

/consisting
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consisting of thermial ‘and hydro.power combination. is explained further on.
in  cevtain detall 4w order to make more clear the_necessity of carrying _
out: .a mumber: of’studies to attain in due time the minimum_goals propoaed in
ghe prograiie.,- N ' '

. The:assumption of highest implications within the proposed programme
is. the one referring to the existence of a favorable hydro-elactric potens .
tial of consfderablé magnitude that could be utiliged economically. Speci.
fically,. the pYan ¢éntemplates the comstruction of the hydroelectrie pro= .
ject “"Vaca-Falls" ‘which would utilize the waters of the Macal River (Eastern
Branch of the Belize :River) and of its tributariesE San Juan aiver and .
Privassion Creek. This project was evaluated in a preliminary study made ;.
in.1952 by’ engineers of ‘the English consulting firm of Sir William Halcrow and,_
Partners,. who considered that it was possible to install ﬁhxn 10, to 12 MW
in two projects within that zone. Unfortunately, in spite of the Tecommenda-
tions made at that time regarding the collection of river flow data in the
zones most likely t¢“have ydroeleetric potential, nothi nna yet been
doneuto.atart“afétreaﬁ”gauging programme, On the other‘hond,hthere,are
several rain gauging ‘stations within the area whereAcOntinuous‘records are
being kept (see Table 7 of Annex B). This information will be of great
importance ifor the extrapolation of the meager river flow oata that shouid
be obtained from now until the initiation of the construction of the first
project, which. ‘could ble-started by l968~69, assuming a tight schedule. .
Similar situations regarding the lack of sufficient river flow data from
direct measuréments have already been confronted in Central America. . Hosy=
ever, they have been solved using conservative assumptions ag to the
available flows ‘and keeping the designs flexible enough to. accmmmodate
future modifications as more information becomes available. s

se i

b) Pover Market (1964-1975)

The nouer market study is based on the Aassumption that -4t will be
feasible to supply economically the central and northern: region of the’
country by means of an integrated system uniting all the electrical’ facili-

ties of these regions, which .8t present. are the.most important in'the-
in the’ country.
A {The electricity
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The electricity demand in the City of Belize has been assumed to
grow at a rate of 10 per cent (compounded) which corresponds to the observed
growth of cities in Central America with similar characteristics of develop-
ment and of energy supply conditions (San Pedro Sula in Honduras, Quezal-
tenango in Guatemala, Leon and Granada in Nicaragua, and David in Panama).,

The ppténtinl electricity demand in the towns of Corazal, Orange Walk,
El Cayo, Benque Viejo, Middle sex, Pomona and Stann Creek, has been esti-
mated as equal to 50 per cent of the capacity and energy demand for the
City of Belize, which for the year of 1963 resulted fn 2 per capita demand
of 28 watts and 125 kWh, The growth in energy consumption based on an
adequate supply of electricity at reasonable prices was estimated also at
10 per cent (compounded)., According to the proposed programme those towns
should have 24 hour service from 1966 on.

The isolated industrial loads that could eventually be interconnected
to the integrated system already mentioned, such as the citrus plants‘and
partly the San Roman Sugﬁr Mill (where sugar cane straw can be used eco-
nomically for the generation of energy until a better use is found for it)
have been estimated to grow at 5 per cent (compounded) which approximately
correcponds to the normal growth of these activities. All the aforementioned
assumptions are consildered rather conservative in relation to the future
potential of the British Honduras electricity market, GSome of the possible
additional loads not included were, firstly the pumping loads for water
supply systems (superficial or ground water sources), The implementation
of these systems will be more feasible with the proposed electric system,
Secondly, fndustrial lcads from new industvies to be established in the
near future. Thirdly the true existing electricizty deficit, inclusive of
the City of Belize, This deficit is evidenced by the low average energy
consumption per customer of the City of Beligze in comparison with other
Central American countrieg (inclusive of rural consumers) notwithstanding
the fact that the per capita income is lower in the latter countries (see
Tables B and C).

/Table C
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L Table C -

GENTRAL AMERIGA AND BRITISH HONDURAS: ‘GROSS PRODUCT PER CAPITA, 1959

Gross product per capita

- Counery =° - e ' | (Dollars, 1960)
Guatgmala '. N _ | ‘ i .262 |
El Salvadox . 190
Hondurag D ’ - 196
Nicaragua o . L ‘ l. ;: ‘1_;_..22Q

. Costa Rieca . ' SR coo . 385
Central America | 0

" british Honduras S -1 . 301

Sources CEPAL, Mekico,

- fThe results
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The results obtained in the power market study for the proposed system
are shown on Table 8 of the innex and give a total of 40,440,000 k¥h and
9,350_&& for the year 1975, These vaiues together wifh those corresponding
to 6ther puﬁlic and private installations give per capita values of 365
kKWh of -energy production and 94 watts of installed capacity for the year
1975 which corresponds approxlmﬁtely to the equivalent values obtained in
Costa Rica {n the year 1963, (See Table A.) The rate of growth of the
per capita values between 1963 and 1975 would be 97 per cent for generation
and 38 per cent for installed capacity which are similar to, or lower than
the ones observed in Central Ameriéa for the period 1950.61 (See Table D).
The foregoing shows that the proposed programme is not over ambitious nor
out of proportion to the economic and management capacity of Belize.

¢) Proposed programme

i) Generation and Transmission. Considering the general character-
istics of the hydroelectric potential and of the markets to be served, it

appears that the most economical way to supply the electrical necessities
of thé Central and Northern integrated systems is through the complementa-
tion of the hydro and thermal systems. In other words the p roduction of the
small hydro-projects which according to the existing data would most likee
ly be run of river with small storages for daily regulation, should be
complemented by thermal generation produced at the most important local
centres., During the rainy season the hydro plant, would operate at the

base of the load curve with the thermal plants generating peak energy for

a8 few areas daily, In the dry season the thermal plants would provide the
base load to make up for the deficit in river flow, while the hydro plants,
making use of their daily regulating basins, would operate at fyil capacity
on the peak of the demand curve, The hydro plants should be built mostly te
displace existing thermal productiom, that is to say, once there is a ready
market for them, This manner of supplying the needs of the electrical
markets has already been advantageously used for the central integrated sys-
tem of Costa Rica, which is the biggest in Central America and the one with
the lowest production costs. Similar ideas to those just exposed have

been sustained by Belize technictans in the past., {See Appendix A,)

/Table D
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* Table D

CENTRAL aMERICA AND BRITISH HONDURAS: PERCENTAGE INCREASES 'OBSERVED IN
THE PER caPITA ANNUAL PRODUCTION AND INSTALLED CAPACITY, 1950-1961 o

oA
[

L o ='‘l’ercerii:a'ée''i'mm.'e‘a.smeé ' Percentage increases
.Countzy = - ° {Annual production . .:(Installed capacity
e SR PRV per capita) _ per capita)

Ghatemala UG - 84,9 . 8 . ;
: Hondﬁ:qs; 2o yn.-_ | : " 43,3 : | _ B >4
Nicaragua = U7iu0T 87,1 a2
Costa Rica 57,8 75
' = Centroamérica, . . . T L o ‘-~8i

" British ﬁdndurassl . : 97 0 Co 38

Sourcet Ndclomes Unidas, Estadfsticas eléctricas de Centroamérica y Pénam&,
1560-1961. . - .,
- Ay a/ Corresponds to the period 1963-1975-

-

e e . ... [Forthe
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For the size of the present and future power market (up to 1975),
and the operating conditions already described, the thermal plants more
appropriate to complement the hydroelectric plants proposed, are the cnes
equipped with diesel electric units similar to those existing in the city
of Belize, which permit a very flexible operation,

Considering the present status of the evaluation studies for the
Vaca Falls hydroelectric project, it is estimated that the earliest possible
date for the initiation of its construction would be the year 1969,
thus allowing a period four and a half years to make the necessary studies,
and the required financial negotiations. The study of the financial
alternatives could be started at an early date based on very preliminary
figures relative to the cost of the project and its complementary features,
equivalent to the ones of an entirely general nature presented in this
report, S

It does not seem convenient to start the electrical integration of
the distant load centres until low cost hydro-power becomes available. As
a consequence, no basic interconnections have been programmed in the first
few years where only thermal generation is contemplated, On the other
hand, small interconnections have been proposed where they can benefit
important rural zones, such as Corozal -~ Orange Walk, El Cayo ~ Benque
Viejo and Stann Creek - Pomona which, in addition, will link the public
systems with the private power plants used by some of the most important
industrial installations such as San Roman sugar mill and Pomona citrus
factories, which in turn will provide a more reliable service with possible
reduction in operating costs.

It has been anticipated that the electrical systems presently under
the local town boards including the Belize Electricity Board will be trang
ferred to a specialized institution of national scope (National Electricity
Board), which would start operations by 1966, By that same year all the
towns included im the programme would have 24 hour continuous service
provided by means of isolated diesel electric plants. In the year 1972,
when the Vaca Falls hydro-project comes into operation, the only othexr
power plant to remain in the int egrated system will be the one for the city
of Belize, The rest of the diesel units would be moved to other towns im

/the rest
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Jthe rest of the country such as Punts Gorda, Mango Creek, Monkey River,
San Pedro, Columbia etc,, ‘which are not included in the electriftcatlon
programme proposed in this report.: ‘It is probable that the electrification
of these .areas. would follow a similar pattern to the one visualized for the
Horth-Central area, in other words the ‘electricity supply at the beginning
'would be provided by isolated diesel plants, and at a later atage they
‘kcould be interconnected to the North-Central system or obtain energy from
8 nearby hydroptoject forming .another . {ritegrated system, Another pos-
elbility would be the .construction of the first hydro project to setve |
the North-Central _integrated system on the rivers of the Haye Mountaina }
watersheds, thus Eacilitatlng the tntetconnections with the eouthern reglon
and of the electrical integration of the' entire country, The eventual
1nterconnection of the Belize electric systems with the Matias de G&lve: -
P“?’FQ.BGF'1°° system in Guatemala and the Chetumal system in Mexico could
lﬁhlﬁueceecmieel and financial advantages to the countries concerned and
at the same time provide a greater margin of safety in relation. with the
quality and continuity of the gervice to be given, '
- The proposed additions in generation for the period 196&-75 are the
followlnga (see Table 8 of Annex B and Figures 1 and 2).

Beliss City. Addition of two 1,000 KW diesel units, in the same .
locatiou of the existing power plant, the ‘first one to start operating 1n
1965 and the other one in 1969. Furthermore, one edditional dlesel untt
of 2 000 k¥ to be placed in operation by 1976,

N Corozel.‘ Addition of one 200 kW diesel unit at corozel in 1966 and
a aimilar one in 1968, Construction of a transmibsion line between Coro-
’ ael and Orange Walk and 1nteteonnection with the San Roman Sugar Mill in
1966, This 1ine should be insulated for 69 kv'as ‘it will become pert of
the principal transmission system aftef’l??z. waevet, up to that date o
1t could operate at 13,8 kv, Under :this set-up," “the Corozal plant would “
aleo serve Orange Walk and, the. nesrby rural’ sreas; o _
i caia installation of one 100 kW diesel unlt in Bl uayo and a :ﬂ '
13, 8 kv aubtransmiesion line between ' this town and Benque Viejo by 1966. T{
Addltion of a similar 3enerat1ng unit and- constkuction of a transmisaion “-i
ltne to the site of Vaea .Falls .Hydro projéct in 1968, Thié line ﬁvuld be B
used at the beginning to supply the energy required for ‘the construction
acttvities of the Hydro, project and-latey' ¢~ éarry‘the Hydro energy
to the amall tewna in that area,
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Stann Creek. Installation of a 200 kW diesel unit at Stann Creek,
const;uction of a 13.8 kv subtranamission line to Pomona and 1nterc0nnec~
tion with the power plants of the citrus industries, In this manner the
electric service will be available to all the nearby areas. _

Mobile Diesel,Plggg. In order to provide the necesaary reserve for
the small isolated systems namely Corozal, El Cayo and Stann Creek a mobile
diesel unit of 200 kW capacity should be acquired, This unit should be
ﬁmnk-mounted and kept in readiness at all times, thus eliminating the neces-
sity to have reserve units at ecach one of the locations just mentloﬁed.

Vaca Falls Hydro-project, The construction of the project is to be
started in 1969, so as to have it ready for operation in 1972, It will
consist of 3 unitas of 2,000 kKW -each. 1In addition the following main trans
mission lines will be constructed (see Figures 1 and 2) Line Vaca Falls=

New Capital site- BeliZesceysssscsenrersacssrrcnccessvocsercesess 69 kv
Line to Orange Walksucessesenssvsnevrvacssorsvnnsssensssansasaress 09 kv
Line New Capital site - POmOn@ssesssserscsssecscasesencsssassasrs 34 kv

In this manner by 1972 there will be an integrated system limited
at the north by Corozal; at the south by Stanmn C:eek; at the east Sy'
Belize City and at the west by Benque Viejo, with electrical energy of
similar quality and at the same prices,

The 69 kv transmission voltage chosen for the high tension lines
appears to be the most economical in accordance with the electrical develop
ment of the region and the transmission distances involved. The subtrans-
mission voltages of 34.5 and 13,8 kv allows direct distribution to the
congumers alongside the lines,

i1) Discribution. Construction of up-to-date distribution networks
for Corozal, Orange Walk, El Cayo, Benque Viejo and Stann Creek during the
year 1965 so as to be ready the following year together with #the new diesel clectide
wnits. The new distribution system and their extension s -5 well as those for the
city of Belize, should be done at 13.8 kv and the new diesel units should
generate directly at this same voltage to save the cost of step-up sub-
substations, This voltage makes possible the direct extension of the
service to other rural communities within the area with the installations
costing mesrly the same than for the lower voltages (2,4 and 4,16 kv.)

/The proposed
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Tha" proposed invessments. tn qjstrlbution do not 1nc1ude extensions oute

" ‘gide ‘of ‘tHe 'urban:.areas with the excegtion of those specificallyimentioned.
I SN P TR . e

Sée Tableslénaﬁd idiéfflﬁﬁéiin);'

“:The tetal-investment. required for lhe berlod 196475 amounts ‘to-

-9, 860.000 dollars.subdivided into 3 920,000 fof Iocal expénses ‘and 5,940,000
“'for foreign.. 0s8ts. A. subdivision by the man type of investments 18’ as

d) Investment: py

"¥follows: - .~
. . . E : ;‘l a
T o INVESTMENT PROGRAMME ‘
| B (Thbusand! of Blﬂ. dollars)
Type of N ' Total . . . Local | ?Sfélgn
5 tnvestment .. lavestment expenses expenses
Generating plants - - - 5,751 . 2,56 3,208
Transufsiton and sube - . . o
“transmission lines . . 3,200 o - 962 c 2,238
Distribution networks . 7n o 26 497
‘General plant and _ o - |
miscellaneous ' S 198 198 -
Total 9,860 - 3,920 - 5,940

i

. - thhe valueof tlié total systems (fixed assets) in operatidﬁ by 1975
"will amourt ‘to 10 »3784000 B,H, dollars, giving a cost per installed KW
" of 950 B +H, dollars,about 30 per .cent of this value corresponding to the
main transmission system, The individyal investments have been estimated

t'using similar' costs elready ebtained in Central America or previous estima=~

| tions'such as s the case in the Vaca Falls hydro.project.

The most important unit costs used for .the estimation of the dif-
iferent works included in the proposed programme are the following:

SN e .y e o : s B R Feo ,
R B R LTI :LUﬂlTJCOSTS

T R ;
O R L R
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UNIT COSTS
) Unity  Cost (B.H, dollars)

Diesel power plants

. 1,000-.2,000 kW units ‘ kW 286
100-200 kW units kW 325
200 k¥ mobile unit kW 75
Hydrcelectric plant
(includes step-up substation) KW 700
Transmission lines
69 kv km 7 150
34,5 kv km 6 430
13.8 kv km 5 730
Stepdown substation _
69/34.5 - 13,8 kv kva : 28,70
Distribution network
Belize City . customer 100
Other towns customer 75

Special attention should be given to the standards of design and
construction for the transmission and distribution systems which 1nathe
proposed programme have been assumed similar to the ones used by the
Rural Electrification Administration in the United States or in Cootral
America by El Salvador and Costa Ricas The erection of the cronsﬁlssion
and distribution lines has been assumed to be done uslng woad poles
adequately treated to inctease their useful 1ife. If, during the actual
implementation of the programme, higher standards were to'be chosen for the
specifications of the equipment and for the safety factors to be used in
the construction and operation of the systems the final costs would be
increased beyond the ones justified for an 1ncip1ent electrification
ldevelopment like the one under consideration with the corresponding reduc=-

tion in economic benefits. The proposed standards have already demonstrated

[their
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their efficiency in countries sucﬁ as El Salvador and Costa Rica with an
. industrial development -many times bigger than the one foreseesble for

- . Belize in the dear future, The failure to use adequate aelestrical etand-

- ardy i souie of thé electrification programmes in Central Ameripa haqe
been the mnin cause for the long delays in their actual ﬁmplementations
with negarive effects on the economy of the respective regions. whioh were
not ready to support an elecetrical service of the highest quaiitya

Eoecial care should be taken in the selection of the engineers for
the planning and design of the different phases of the programme. 'They
" should have considerable experience in developments of similar cneracter-
istics and should become familiar with developments of equal magnitude in
Central America, All the exieting electrical systems in Central America’
have had . to pass through simiiar stages as the ones under the propoeed%
programme in which considerable investments were required for their exten-
sion and consolidation to provide good quality service in extensive'regioni

of their respective countries,

e) Income statement, (See Table 11 of Annex B,)

-....The economic results- can be measured by the figures from the income
statement which was prepared for the period 1963-75 under the following
assumptions: - o - R L

s - . 4) Creation of an 1institution (National Electric1ty Board) ?t"
responsible for the solution of the electrification problem on a national
scale, This organism would take over the Belize Electricity Board as soon
as - possible and the rest of the governmental systems by 1966. N

1) Extension of the e‘ﬂctricai tariffs for the city of Belize to
the rest of the fsolated towns' by 1966, A’ reduction of '15 per cent in the
- energy pride hias ‘been assumed: for ‘the pefiod between 1963 and 1975¢:

" 114)‘ Initiation of energy wholesale to the existing industries by
1972 when the Vece Hydro-project comes into operation. The estimated sel-
the acquiéition of” energy by thiose’ industries thet pre ently have their
‘own power plants. ' In the cise of the San Roman Sugar Mil1l only the sale of
| part.of their total emergy needs 1s considered as they can continue to
produce low cost energy by burning sugar cane straw, |

/1v) The operation
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iv) - The operation and maintenance expenses have been based on
the actual costs obtained in other areas under similar conditions. The
tax-free fuel cost paid in Belize 1is approximately 30 per cent higher
than in other Cen:ral American countries, It has been assumed that
these prices will be maintained (18,6 cents B.H. dollars per gallon of
_diesel oil) during the period under consideration,

v) The isolated diesel-electric plants io the towns of Corozal,
Bl Cayo:and,Stann Creek would provide 24 hour continuous service by 1966,

' vi) The.depreciation has been calculated by the straight line sys=

‘tem with the following useful lives and annual percentagess

Useful life Annual
years percentage
New diesel plants ' 20 ; 5.0
Hydro plant 40 243
Transwission lines, substation and '
distribution networks . 25 4,0
General plant . 10 10,0

-

The results show that the return on net fixed asseﬁs plus working
capital is always positive,reaching the lower values when the high invest
ments code into operation but increasing again in the subsequent years,
Considering the relatively high investments required to consolidate the
1ntegrated system and the fact chat a great ﬁeal of the works suéh as the
transmission lines have the capacity to serve the market demands for many
years beyond the period used in the report, the results are considered
satisfactory. Desides, it is visualized that they would improve considexr
ably in the years immediately followiﬁg the periqd-uﬁder cons ideration.

f) Financial StmtemOﬂt. (See Tables 12 and 13 of Annex B, )

The financial situation at any time can be determined through the
resulting cash flow and forecast of balance sheets from the electrical
factivities
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activities .of the new national entity for the pericd’1963+75 which
were obtained :under the following assumptions:Wm SRR PR

! ':.- -

The Thvestrent programme was calculated on the following basis.

£) " A1T the works could be done in the year previous to their _
entry'lnto operation, with the exteption of the Hydro-project, which will
take 3 years, and their complementary substations and transmission lines,
which will take ‘2 years, ‘ ,

' 11) ‘Adeguate” loans (in regards to amortization periods and interest)
~ will be obtatned tb cover the investment programme. In this report the
loan conditions have been assumed on a very conservative basis and in ac-
cordance with financial possibilities of the institutions. Based on the
aforementioned eonditions, it was found that total financing of the sys-
tems could he aecomp!ished under an increasingly favourable financial
poéition with the following loans: ,

1) Short-term industrial loans obtained direetly from the equip~ ..
meht supplier to cover wost of the foreign costs of the diesel-electric.:
units to be installed up to 1968, These loans would cover 80 per cent of
the cost of the units with a 6 per cent Interest and 5 years for repayment.

-.2) - Medium-term loan {15 years-6 per cent) of &,193.000 B.H, dol-
lars by 1969 to cover the foreign axpenses of the Hydro-projeet together
with its’'complementary substation and transmission lines, This type of-
‘loan is generally easily obtainable from international erganizations such
as the International Bask’ for'Reconetruetion and Development (IBRD) or
through special negotiations with industrial groups, Unquestionably the
‘best: source for these funds is the IBRD which normally grants better
conditions than the ones assumed in this report, which thus improve the
financiel situation shown in Table 12.

3) Two short-term loans, the first of 200,000 B.H, dollars in 1965
and the second of 2,000,000 B,H, during the years 1969, 1970, 1971 to
cover part of the local costs required. These loans have been assumed with
a 6 per cent interest and emortization periods of 2 years for the first
~and 6 for the second, - They could be obtained from local commerciat banks;

TN

Ithe sale
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the sale of electrification bonds; a loan from an internmational égency
such as the International Development Association of thQIUnited Nations,
and finally through special loans from the British Government,

4) -Industrial loan to finance in fdentical conditions as in
number 1,the addition of a 2,000 kW diesel unit to the power plant in the
City of Belize., The necegsity to utilize the type of loans proposed
constitutes a normal requirement of electrical enterprises which charge
reasonabhle prices for the energy sold,

The estimated internal cash generation {net income plus deprecia-
tion) for the period 1963-75 amounts to 6,952,000 B.H., dollars which will
be sufficlent to cover a good percentage of the prospect investments plus
the debt service required by the necessary new investment loans,

These results do not include consideration of the other {ndustrial
and commercial activities already mentioned carried out at present by the
Belize Electricity Board, and that the national institution will probably
continue and extend to the other towns included in the programme. These
acrivities, besides fomenting the cons#mption of electrical energy will
produce additionsl generation of cash, thus enhancing the financial posi-
tion of the new institution, which could be of considerable importance at
the stage when the programme requires higher investment,

 The forecast of balance sheets (see Table 13 of Annex B) shows a
very favourable depth equity relation which, in spite of the consideraﬁle
magnitude of the loans, reaches a value of 50/50 by 1975 and has its low-
est point at 63/34 in 1971, The debt service coverage reaches by 1975 a
healthy value of 14 which is the one generally expected by international
lending institutiorms . The lower values reached in the periocd 1972-74
reflect the very short repayment periods assumed for the bigger loans which
are many times shorter than cheir useful life terms.

It is convenient to emphasize that the results obtained by 1975
definitely show, that from then on the institution will be in an increasing-
ly better economic and financial position, with the system generating
enough funds to cover: - a) the local costs of the future expansions and .
b) the serviciong of the loans required for the foreign costs of these same
expansions, This stage has already been attained in most of the Central
American countries after having passed through financial situations more
difficult than the one proposed for British Honduraes {(Belize).

/4, Recommendations
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4, Recommendations for immediate action

The prineipal recommendations for immediate action relative to:the -
permenent solution of the electricity problem of British-Honduras: (Belize)
can be resumsd as follows‘ S o

a) The ereation of the National Electricity. Board responsible for
the handling and integral solution of the electrical problem in the entire
country snd the promotton of the rational utilization of the water resources
of the country. This institution should be organized.within the criteria:

| for a development type organization and be administered efficiently,

b) The National Blectricity Board should prepare a nationa! eleetri-
‘fication plan utiliztns the hydroelectric potential as the main source of -
generation whenever economically feasible, This plan would.serve to
estabiish the future activities of this entity. -

B c) Based on the financial necessitfes of the Electrificstion Plan -
just menttoned, preliminary loan negotiations should be started at the
earliest possible date. This policy implies a basic change from the cri- -
teris followed up to the present, which although it has given satisfactory
results for the City of Beltze. could constitute, if continued, a severe
strain for the electrical ‘development in the. immediate future.

' British Honduras (Belize) has access to the international 1nstitu-
tions which are at present the most favourable sources of. credit for
governmental public service institutions.. The Central American experience:
in this respect is well defined and points the way to be followed by the
new nationalrentity._ The lack of timely action in this matter could lead
to an unfortunate solution of the electric .problem. Up to the present, -
no country in Central America has managed to make the forward jump
equlvalent to the one proposed in this _report for British Honduras (Belize)
without utilizing a high percentage in credits. from international lending -
institutions, . C o e R S P

d) The collection of basig hydroloeical data ,should be-started, at’
least on the most 1mportant river (Macel, Ri{o Juan, Privassion. Creek,.
Beliae, ankey River etc.). It .15 of the utmost importance that some fm-
medlate aetion be taken in this sense, 80.as, to avoid.s repetition of the
expertence_had with prevtous recommendations,:,Ihese.eetﬁwteies could be -

e ’ S L DV Finitiated

L
-

L
.....
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initiated jointly by the Belize Electricity Board and the Department of
Agrtculturé,“utilizing their present facilities and personnel until the
new national electrification entity is created. The cost of the special~
ized equipment to be obtained at once for the initiation of the stream
gauging'programma does not exceed the sum of 3,000 B,H, dollars. The
river flow measurements proposed are of a very high value since they will
provide the first flow data, obtained by direct means on which to start the
preliminary planning. It should be borne in mind that the hydrological
information would also be of significant value for other water utilizatiom
activities such as irrigation, supply of water for human and industrial
uses, flood control, etc,

e) The evaluation of specific hydroelectric developments should be
started at the earliest possible date and when at least one year of river
flow data is available, In order to.facilitate the formal imitiation of
these activities,it would be very convenient to include within the new
electrification organism a Planning Department fully staffed with qualified
personnel. This Department could start working from the beginning on the
collection of the basic hydrologidal-dﬁta and the realization of the
required surveys in the most promising sites. This information would prove
of utmost value for the definite feasible studies to be completed before
final negotistion, to obtain loan from international institutions, can be
started, Due to the lack of qualified personnel in British Honduras
(Belize) and the requirements of the lending institutions in this respect,
it would be necessary to use foreign technicians to make the required
studies, It would also be necessary to provide an adequate network of
hydrological and hydrometereclogical stations. In this. latter respect it
would prove advantageous to request assistance from the United Rations
Special Fund, which could cover all the foreign expenses of the afore=-
mentioned studies leaving British Honduras (Belize) to cover only the
local expenses, Another possibility to be explored is the technical
assistance that could be obtained from other, more developed, friendly

countries,

7£) The Belize
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L.

ve 1. §).- The'Belize Electricity Board should initiate contacts with the
electrificat ion inktititions of several other countries so as te be able
2o profit by some:sf their-valuable experilences, eSpeciaIIy in the 1ec
tion. of :the:.more sdequate eléctrification standards. "To leave this mat-
ter exclusively in-the harids of foreign consultants with’ no intimate know
. ledge ;of :the region's economic and other conditionms, could result in a
. programme out of propoértion which would hinder the future development,ot
the electrification. ' a L _”':;:
. .».srg). The organizational establishment of the new entity shouldlw“

follow the best practices already proven in similar types of institutiohe,
and in this respect the preparation of personnel for key pesitions is of
urgent necessity. There seems to be presently a lack of QUalified electri
cal,. as well as civil enginecers in this field of activity in British Hosdu
ras; (Belize), The great number of existing facilities for the ttainins
of pezaonnel abroad shouid be fully utilized.

5. Participacion of British Honduras(Belize) in the Central American'

Electrification and Water Resources Sub«-Committee

- The pattern of electrical development proposea in this teport corresponds
fn genersl terms to stages already overcoms in many of the electrical T
systems operating in the Central American 'countries. For the'aheve-menf
tioned reasons the new electrification entity proposed for Britisi Hondus
ras- (Belize) could profit greatly by its close association with the '
Central American SubeCommittee of Electrification and Water Resources
which groups all the national electrification institutions and the principal
private electrical enterprises that’ operate i’ ‘the region which, accord-
ing to past experience, would 'be gtad to make their knathow availeble to |

the new entity, R o SR |

This Sub-Committeé is ‘one of ‘the speciaIized groups of the Central |

American Economic Cooperation Ccmmittee, comprising the Ministers of .

Economy of Central Ameéricd and 'Panaina. and ‘fts main objective fs the promo-

tion and coordination of the economic integration of the Central American

Isthmus, The Electrification and Water Resources Subcommittee's matin

activitiesjage:aimed at: a) the coordination, on a regional scale, of

Jthe national
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the national electrification programmes, in order to guarantee the adequate
supply of electric energy required for the different programmes of economic
integration; b) The gradual eliminazion of the existing differences in
the energy prices charged to the individual consumers, and in the quality
of service; and ¢) the necessary orientation for the optimum utilization
of the valuable water resources for the production of energy in Central
America.

The work programme of the afore-mentioned Sub~Committee, which is
carried out with the technical assistance of the Central American Elec~
trification and Water Resources lfission of the Bureau of Technical As~
sistance Operations (BTAO) of the United Nations, includes the following
principal aspects: '

a) Technical assistance to the respective countries in the prepara
tion of their National Electrification Programmes and in the evaluation of
their water resources, Work of this type has already been done in Guate=-
mala and Papama and will be done for Nicaragua and Honduras next year.

b) Evaluatfon of the possibilities of regional electrical inter-
connections and of combined development of the natural resources for the
production of enmergy. In this respect it is estimated that within 1020
years there will be a totally integrated system all the way from Guate-
mala to Panama, The advantages of the combined developments are so great,
as 1s evidenced by studies already mde, that it 1is expected they will
be implemented shortly.

¢) An overall evaluation, on a regional Basis, of the water re-
sources has been started with the aid of the United Natfons' Special Fuand.
This evalvation 1s aimed at defining the role to be assumed by these
resources in the economic development of the'region and it includes the =
following phasess 1) Completion of adequate networks of hydrometric and
hydrometeorological installstions, together with a comprehensive study of
the hydrology and related meteorology pertinent to the evaluation of
specific projects; 1{i) Elaborationm of basic topographical and general geo
logical maps of the areas with more apparent.possibilities for the develop
ment of water resources utilization projects in the foreseeable future;
and 11i) General evaluation of the water resources potential with special
emphasis on specific project studies on selected waterheads bf regional

interest.,
/The first
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The £irst phase'has been formally submitted to the Special Fund’
by the six’ countties of the Central American Tsthmus. The sécond phase’
will vé pxe senited to the Special Fund next y s, and the third will be
lnitiased by tha ‘Eleetrification Mission also hext year, ‘with the coopera-
tion of additional’ experts in' that field, This’ study will"'Serve as a
basis for additional requeSts of financial assistance’'to “the Special ’
Fund for pre-investment type studies of specific projects or in the case
of the countries that have their owm finahcial means, “to give them the
pertinent orientatioh to proceed with the moré’ ‘advahced’ stud1ese
d) Preparation of standards for design. cnnstruction and operation
of electric systems. IR
e) Promotion for the improvement of the technical and administrattve ’
‘efficiency of the public electrical enterprises in the region, This work
includes comparative studies of production costs; comparative an@lysis‘of
statistics of production and investments; pfoﬁotion’ﬁf the utilization of
uniform systems of accounting and modern management practices, e:c.' If'”
the new electrification organism proposed for British Honduras (Belize)
could participace in the activities of the Sub-Committee that mve been

just ‘summarily described, it would benefit greatly especially in the

1) initial stages of develepment and {i) the water resources evalua;i@ne
In relation with theé hydrological network, project already preSented to

the SpecialiFund,'it would be necessary to take action immediately if the
participation of British Honduras (Belize) is desired. With respect to

the activities under a) and b) British Hondiras (Belize) could obtain

(once in the Sub-Committee) the technical assistance of the Electrifica-
tion Migsion alveady mentioned which,along with its other activities,

could evaluate the possibilities of interéonnection in the North with
Chetumél in Mexico ahd in 'the south with the systes that will supbly Matias
de Galvez's Puerto Barrios and the north ccast of Honduras. Furthermore,
British Honduras (Belize) could take'advantage of ‘the facilities for on-the-
job training of local peréoﬂnéif(ﬁaﬁagement;”technicéi administrative)
“that could be obtained from the other countries members of the Sub«ﬁcmmxttee
and especially ‘of E1 Salvador and Costa Rica. '

) /?inaiiy
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Finally, special emphasis is made on the necessity of a basic
change of criteria in the handling of the national electrical problem
and the urgency to establish the required means and mechanism to make
possible the jump abroad in this important element of infrastructure for

the benefit of the economical development of the country.

JAnnex A
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. Annex A

COMMENTS OF MR, M, E. ROBINSON SUPERINTENDENT OF THE ELECTRICITY
BOARD OF THE CITY OF BELIZE TO MR, WALKER'S RECOMMENDATIONS

{Cur present
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Our present market for power and possible short term development, certainly
would not justify the capital expenditure that would be involved in the
erection of a hydro-sleciric station. As much as it is true that the
operating cost of a hydro-generating station is lower than that of a diesel,
thermal or nuclear station, it is also the most expensive as regards the cost
per kilowatt of installed capacity for conventional generating stations

(a nuclear station is not classified as conventional),

Furthermore, since there are no heavy industrial consumers within a
relatively short distance from the possible hydro sites, and the electrical
ehergy consumption per head of our present scattered small population is
quite small, it is doubtful whether the revenue from the sale of electricity
would be adequate to even repay the capital expenditure that would be
required for the design and erection of extra hlgh voltage llnes to connect
the source of ‘generation to mayor p01nts ‘of utillsatlen. '

In kesping with what will likely be our development pattern, diesel
and thermo-electric stations with the eventual interconnection of these
should precede the building of a hydro station,

This method of power development will provide us with a national
grid with all its advantages at the most economical capital ecost, and should
al least reduce the transmission ¢ost of energy generated by a hydro station
which should not be designed and erected prior to the accumulation of adeguate
measurements from a hydrometric survey as recommended by Mr. Walker in his
report,

The erection of a hydro station does not mean that other stations in
existence at the time must become chsolete, on the contrary, such stations
will enable us to plan our hydro requirements more economically, During
their life span, the diesel stations with their superior loading ability
from a cold condition will always be required during their life span for
peak loading in accordance with their figure of merit.

Generation of electrical energy by thermo-electric stations certainly
merit more consideration than it has been given to date, and the necessary
- survey should be carried out now to determine the economical feasibility of
this form of generation, |

/ Because
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Because of the high standard of accuracy required in obtaining the
desired data for the economical dévelopment of our water power resources,
it is essential for the officer placed in charge of this work to be fully
conversant with the nature of the work and its implications, and he should
preferable be an experienced power engineer in the hydro electric field.

From my observation during my visit with Mr, Walker to the areas that
have some potential for a small hydro station, there is apparently some
scope for development on a small scale that would likely serve a small
commmity, and these sites merit further consideration.

In conclusion, I would like to record my support of Mr., Walkerts
view that we have in British Honduras a substantial potential for hydro-
power in terms of the present and foreseeable demands, and we should
implement his recommendations that would enable us to develop our hydro

resources on the most economical basis,

JAnnex B
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Annex B

TABLES

[Table 1
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Table 1
BRITISH HONDURAS: INSTALLED CAPACITY. ELECTRICAL PUBLIC UTILITIES, MARCH 1964

Installed

Town capacity Type of Number of Popula Installed Capacit

(kW) plant units tion a/ (Watts per capita
1. Belize 3,320 Diesel 3-850 36, 900 : 90
2. Corozal 100 Diesel 2-50 3, 600 28
3, Orangs Walk L5  Diesel 14,5 2, 400 19
4« El Cayo 67 Diesel 1-67 2,200 - 30
5. Stann Creek 30 Diesel 130 5,900 5
6. Punta Gorda 40 Diesel 140 2,000 2
Total 3,602 2,00 8

Source: Belize Electricity Board.
a? Estimated by Central American Electrification and Water Resources Mission
up to January, 1964.

[Table 4
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Table ‘2

* - BRITISH HONDURAS: " PRODUCTION OF ELECTRIC. EMERGY, .- -

B e G ST T VIR TP

P

B B R L T

ELECTRICAL PUBLIC UTILITIES, 1943 af

R s

St e e e al e . !

- an e

Production -

(kWh) ' -

‘g;?ﬂ &&pe of service:
.- (Hours per day)

1.
3,
L

Belize
Corozal
Orange Walk

Elcam"'\
Stann Grééku

Punta Goféé

9,211,000 -

175,000
76,000
117,000
56,000
88,000
9,723,000

2

6
é
6
6
6

4. Source ' Belize Electricity Board.

a7 Partially estimated,

JTable 3
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BRITEISH HONDURAS: INSTALLED CAPAGITY AND PRODUCTTION.
PRIVATE POWER PLANTS, 1963

Name of %gsgiited Type of Number of Annual Production
Installation ?kw) 7 Plant a/  Units - (¥¥h)
1, Corozal Sugar—

Mill 2,400 5-D Dsj_g“l’ggg 5,900,000
2, Pomona Citrus

" Plant No, 1 410 $-D ﬁ%: 2?8 1,600,000

3. Pomona Citrus

Plant No, 2 225 D = 75 860,000
4. HResin Facto 7

(Mango Creek 150 D 2~ 15 260,000
Total 3,185 8,620,000

Source: Belize Electricity Board, factories and estimates of Central

American Electrification and Water Hescurces Mission,

a/ S-Steam, D-Diesel,

/Table 4
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Tabde 4
BRITISH HONDURAS: ~TYPICAL MONTHLY BILLS IN THE CEITY OF BELIZE

e ovTmiomLogmeemee s o Mnpghly Bill 0 - - Averape Price per kWh
Monthly Gonsumption . .. (British Honduras -Centd# of British Cents of
.y ; Dollars). Honduras Dollars Dollars

508/ " T 5.0 11,20 | ' 7.83
100 b/ 9.60 9.60 6.72
1200 of .- T 16400 8,00 559
300 ¢/ S 22,00 7.34 5,1
400 &/ 27,00 BTS2
500 4/ T 31,00 6.0 B TX

. Sa

. .
Industrial- and Commercisl

osg

Jwo 0 mee T 5.95
1,000 i 58,20 T 5,82 " 407
2,000 108, 20 5.41 T 3e

5,000 208.20 5.17 3.62
10,000 ' 481,40 481 3.36

. ¢

ur

[¢]

e: Belize Electr1c1ty Board.

suted sige of house 250 square feet.
Assumed size of house 500 square feet,
Assumed sige of house 1,000 square feet,
Assumed size of house 1,500 square feet.

Rlelgy
&

/Table 5
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- BRITISH HONDURAS: BELIZE ELECTRICITY bOARD 1963 INCOME STATEMENT

Page 41

af

Item

- B.H., dollars

Revenues

1. Total energy generation (kWh)
2, Retail energy sales (kWh)

3. Average revenue {(cents per kVh)

4. Revenue from retail sales of energy

Eggenditures

5. Generation costs
6, Distribution costs
7. Administrative costs

8, Depreciation (4.56 per cent of
fixed assets in operation)

Generation plant
Distribution plant
General plant
9, Subetotal up to depreciation
10. Gross income (4-9)
11. Fixed assets in operation
12, Accumulated depreciation

13. Net fixed assets in operation (11-12)

14, Working capital
15. Immobilized fixed assets (13+14)

16. Return on immobilized fixed assets

(10 . 1on)
(15 * 100)

9,211,000

8,100,000
6482
552,000

182,000

68,000

48,000

72,800
45,400
26,000

1,400 _

370,800

181,200

1 590,000

220,000

1_370,000

100,000

1 470,000

12.32 per cent

Sourge: Belize Electricity Board and estimates of Central American Electrifi

cation Mission,
al Partially estimated.

/Table &
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‘Table 6
R SaoEg s st :
. BRITISH -HONDURAS ¢ ‘BELIZE:DIESEL ELECTRIC ‘CENERATING PLANT., MONTHLY
~ AND TYPICAL DAILY VARIATIONS OF PRODUCTION, 1963

_Monthly Variations _k’Iypicgl_daiig,variationa oo
e oottt e 8
January 690 o 860
February 620 - -, 1 ‘780
March nr v 760
April 718 . 3 I 77 R
May 755 4 740
June 758 5 780 -
July - -~ 800 6 G40
August 858 7 1,050 -
September 837 .8 1,120
October 840 g 260
November 803 10 1,200
December 815 11 1,200
Total 9,211 12 1,200
13 " 1,080
14 1,120
15 - 1,160
Maximum annual demand = 2,050 kW 16 1"‘1‘80
Annual load factor = 5 per cent 17 1,060
Ezgizaioige:a:§;t= 63 per cent 18 }{;70
19 " 1,950
207 Tvor,E0t
21 1,725

1,500

> .
~N

! 237 Ullen.
24 . .-940
29,485

Source;n_Belize Electricity Board, .
e AN _ {Table 7,
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BRITISH HONDURAS: RAINFALL DATA COLLECTED BY THE DEPARTMENT OF

AGRICULTURE

Ten-year annual

Stations average up to 1943

‘ (inches)

Corozal town 47.97
Louisville 51.78
Central Farm {Cayo) 61.70
Argentine Pine Ridge 64454
Rorland 62,67
Stanley Field 67.87
Stann Creek Agstat 85.52
Pomona 94,98
Middlesex 104,64
Punta Gorda 162,01
148.63

Agstat Toledo

Source: British Honduras Gazette, February 29, 1964

/Table 8
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Table 8

» Vaca Hydro Plant

Generation (Thousand kWh)

2: Eyggo

- - - - - e _ 6,000
10,100 11,100 18,455 20,095 21,970 23,980 26,120 28,500 31,040 20 37,0
IG','IUUII"IUUIE"‘E%S, 20‘,15952‘9;0, E%fgev??:"‘m,_m 0 %@%.

- - - - - - ] § SN

L 6,000 6,000

»

S

Expected date of installation of Naticnal klectiricity Board I/13/1965, Assumed stirting dats Tor - ours’' Serviceé in sma
The demands shown correspond to the theoretical case of irrestricted supply and 24 hours! service which are not expscted to become real

Citrus and sugar mill factories are not expected to b:{n
Existing plants have been rated at 50 per cent of nominal capacity.

any power from Government system until 1972,

owns XL

BRITISH HONDURAS: POWER REQUIREMENTS AWD INSTALLED CAPACITY, 1965—19755'/ Page 45
Central and North Integrated System
Item 1964 1965 1966 1967 j968 1969 1970 1971 1972 1973 1974 1975
. A, Power Market : - - '
- Production regquired (thousand kih) _ 18,455 20,095 21,970 23,930 26,120 28,500 31,040 - 33,720 37,030 40,440
- 1., Belize City . ' 9,211 10,100 11,100 12,200 13,400 14,800 16,300 17,900 19,70C 21,600 23,600 26,200 28,800
2. Corozal and Orange Walk 820 900 990 1,090 1,200 1,320 1,450 1,600 1,760 1,920 2,100 2,320
3. El Cayo and Benque Viejo &40 490 530 580 640 700 770 . 840 920 1,010 1,100 1,200
L4, Stann Creek and Pomona 815 895 985 1,085 1,190 1,310 1,40 1,580 1,740 1,920 2,110 2,320
5« Citrus Factories 2,560 2,700 2,830 2,970 3,120 3,280 3,440 3,610 3,790 3,980 4,170 4,380
be Sugar Mill (San Roman) - 840 880 920 970 1,020 1,070 1,120 1,170 1,230 1,290_'_' _.1,350 1,420
Maximum demand - (kW) 290 3,61 990 4,3 820 5,305 = 7,210 . 7,840 8,580 9,350
Joxig, domand () 200 2,20 2,40 T3 S8 350 T2 BEo rin DR 2 MR %
2. Corozal and Orange Walk t_:é 185 200 225 2&3 270 295 325 - 360 395 430 L80 - 520
3. El Cayo and Benque Viejo b/ 100 110 120 145 160 - 175 190 210 235 255 280
gt B tlideey o B B o B A 2 8 b 18 0 8 O
.. rus Factories ¢
«. Sugar Mill (San an) ¢/ Egoo; (315; {330; EBLS; E365; 2883} thO; {h20; {hhog hzg 450 510 540
(1) ' B, Installed Capacity and Generation :
Installed capacity (kW 5,315 8,315 5,615 6,615 6,6l5 6,615 11,320 11,320 11,320 11,320
1. Bolize Diesel Plant 3,30 3,320 4,320 1,30 15,320 1,320 5,320 5,320 5,350 5,30 530 530 ~53%
2. Corozal Diesel FPlant %/ 50 50 2 250 450 450 4507 4,50 - - -
i Ry B 3 oB o8 & & E B C =
- re 1e . . - - -
+« Mobile Diesel Pl:nt g/ - 3- 280- 280 208 %88 %88 %(3)8 ‘ - -

6,000
L0, L0
3§:5%

J/Table 9
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;
|
BRIT iSL

Table §
JHVESTMENT PROGRAMME 1964-1975
Central ind Horth [ntegrated System

{Thousand B.He Doilers)

HONDURAS:

c Total
Fem t?:?::sfcs am:;i:fon Inve:t:tem 1963 1964 1965 1966 1967 1368 4969 970 1971 19 1973 19 1975
la Corporgtion ! i - 206 - 8 L250. L0 1,250 - " -

. ﬁuitlon to Bellze City diesel Plant &) }962,69 'p; 1% 1,144 - -‘%S'E' - - !.Q_l_. 'E'gg' = - = - - - g;%
Additlon to Corozal ¢iesei Plant 0 441) 1966 & 1568 130 - - 65 - 65 - - - - - - - -
Additlon to Stann Croek dlssel Plant 0q40) 1966 ! 130 - - 130 - - - - - - - - - -
Additlon to E! Cayo diesel Plant {C.20) 1966 & IPBB 72 - - 3% - 3% - - - - - - - -
Mobile diese| Flant Qo204 1966 ; 75 - - 5 - - - - - - - - - -
Vaca hydroelectric Plant af 64008 972 | 4,200 - - - - - = 1,258 1,00 1,250 - - - -

2, Transmiselon lines and substatlons : . 200 - - . - - il - 00 1,707 - - - -
Y.Le Corozaf-Orange Valk b 47 ¥m, 69 kv 1966 ‘[ 1"335 - V- "35;'& - - - - - - - - - -
Tele Pomona~Stann Gresk 22 kmy 1348 kv %6 | 126 - - 126 - - - - - - - - - -
Yela E| Cayo-Bengus Viejo _ 13 kmy 13.8 kv 166 | n - - 7 . - - - - - - - - -
ToL. Bengue Viejo~Vaca hldro Piart 10 km, 13.8 kv jg6g ! gg - - - - - 57 - - - - - - -
T»Le Vata hydra Plant — Beiize 127 km, b9 kv - 1572 g - - - - - - - 400 506 - - - -
1.L., Switechyard - Orange Walk 93 km, 69 kv 1972 62 - - - - - - - 300 362 - - - -

«Le How Capital Site ~ Pomona 12 km, 34,5 kv 462 - - - - - - - 200 262 - - - -
Q‘ubtota{ transmisslon {inss 2,623 - - 536 - - 51 - 900 1,130 - - - -
sh; down Substatlon Belize g,s MVA 69/ 1348 ky 1972 200 - - - - - - - - 200
Step down Substatlon Corogzal «5 MWA 69/13.8 kv 1972 75 - - - - - - - - 5
Stap down Substation Orange Walk 2e5 MVA 69/13.8 kv 1972 T - - - - - - - - e
Staep down Substatlon Pomona 2.5 MYA 34.5%19.8 ke l 5 7 - - - - - - - - iR
Step dom TudSultchyard New Capltal 205 WA £9/3445=1348 kv 3;2
witehyard (outiet Iine to Corozal}  ggfuy 1972 %.5, - - - T - - o - E
Subtotal Sudstatlons 57 - - N - - - - Pyl 7 60
_ 46 49 a1
3. Disfrisutlon networks 1 - 21 2 ‘ A0 k]

" Bl @ City~Extansions and Fmprovements ‘%Tg‘{l; - 3 ;%‘% %% %% ‘%% 2‘; _ %% 'Zg {Z %g{ %g 9
Seal k Touns - - : _ | _

. : : : 18 19 20 21 22

4, Genera] Plant angd other investments ;ge - I 12 13 14 15 1 17 & 6ot

« Total Investment Programms (1964~1975 9,860 = 18 091 46 1} i, 2,66 021 o R 10 0 a%e

g. Fixed gesets In operatjon (end of yoar |o:e7s 1,590 1,622 !:922 3,045 3,033 3,22% 3,2% 3,702 ;,??? 10,645 10,7 pT;g ¥
Includes step up substations

ﬂ This ltne ui‘:l operate at a voltage of 13,8 kv untii 972, /Table 10
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Tabhle 10

BRITISH HONDURAS: DETAIL OF INVESTMENT PROGRAMME 1964-19%5

Oentral and North Integrated System

(Thousand B, H. Dollars)

Ttem Totals 1564 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
Generation 5,751 286 306 - 101 286 1,250 1,700 1,250 - - - 572
Local expenditures 2y 546 86 71 - 3l 86 625 850 625 - - - 172
Foreign Expenditures 3,205 200 235 - 70 200 625 850 625 - - 400
Transmission lines and
substations 3,200 - 536 - - 57 - 900 1,707 - - - -
Local expenditures 962 - 161 - - 17 - 270 514 - - - -
Foreign expenditures 2,238 - 375 - - Lo - 630 1,193 - - - -
Distribution networks 711 21 237 33 35 37 Lo L3 L6 A9 53 57 &0
Local expenditures 214, 6 72 10 10 11 12 13 1L 15 16 17 18
Foreign expenditures L97 15 165 23 25 26 28 30 32 34 37 10 42
General plant and other
Tnvestment % 1 12 0 1B ou B B o 18 19 20 A 2
Local expenditure 198 11 12 13 14 15 16 17 18 19 20 21 22
Foreign expenditure - - - - - - - - - - - - -
Total 9,860 318 1,091 6 150 395 1,306 2,660 3,021 68 73 78 654
Loca} expenditures 3,920 103 316 23 55 129 653 1,150 1,171 34 36 38 212
Foreign expenditures 5,940 215 775 23 95 266 653 1,510 1,850 3L 37 LO 442

1y 28eg
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Table 11

Central and North Integrated System

(Thousand B, H. dollars)

BRITISH HONDURAS: JINCOME STATEMENT, 1963-1975

Page 49

1969

1970

1971

594

1,509 i

Item 1963 1964 1965 1966 1967 1968 972 1973 197% 1975
Revenues
1. Retail sales ' o N
", Belize City {Thousand kWhg 8,100 8,800 9,660 10,600 11,630 12,860 14,200 15,550 17,140 18,800 20,500 22,800 25,000
2. Small towns {Thousand kvh - - - 2,180 2,400 640 2,900 3,180 3,500 3,850 4,220 4,620 5,080
3. Total retail sales 7 _ | ‘
) {Thousand kWh) 8,100 8,800 9,660 12,780 14,030 15,500 17,100 18,730 20,640 22,650 24,720 27,420 30,080
%o Average income per kWh
(cents' of B.Ho dollars) 6o82 6675 6-68 ) 6-61 6- 5k 6!10-7 . 6014-0 6.33 6-26 6119 6012 6.05 5.98
.. 5, Total income retail sales 552 594 645 8L5 - 916 1,000 1,092 1,182 3,292 3,403 3,512 1,657 1,794
. 2, Wholesales - .
1. Citrus factories (Thousand kWh) - - - - - - - - ~ 3,220 3,380 3,50 3,730
" 2. Sugar mill {Thousand kWh) - - - - - - - - - 1,042 ° 1,100 1,145 1,210
- 3, Total wholesales (Thousand kWh) =~ - - - - - - - - L5262 ;4800 4,685 4,940
- he Average income per kWh (cents R -
. of B, H, dOll-'.iI'S) - - - - - - - - - 2450 2450 2,50 . 2,50
5. Total wholesales - - - - - - - - - - 106 ‘1z 17 o a3
3. Total of electric revenues : . : e
(1.5 £ 2.5) 552 645 702 761 834 910 987 1,292 L,624, 1,7 1,817

/8. Operaticon.
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'{‘able 11 (eontinuation)

Page 30 |
Item 1963 1964 1965 . 1966 1967 1968 1969 1970 1971 972 1973 1974 1975
Expenditures
Le Operation and maintenance 250 2711 303 487 522 563 £22 664 716 476 490 22
1, Generation 182 201 231 243 373 99;. k63 %%g 2l 203 208 % P
Belize diesel plant ‘2 1 31 1252 273 29 337 397 153 158 162 %
Small townk! diesel plants - - - 91 100 112 123 133 17 - - - -
Vaca hydro project - - - - - - - - - 50 50 50 50
2. Pransmission and substations 63 - - T 40 115; ﬁ2 l]l% lhh l_z_’hi 140 143 11..2 149
3. Distribution 0 72 104 108 pa b 21 133 139 1
Belize city natwork (5] %5 72 CTh 7 80 83 86 90 9l 98 %éi ig;
Small town networks - - - - 30 31 32 33 35 37 39 41 L4 48
5. General and administrative '
expenses : L8 50 52 75 7 80 83 86 90 9% 98 102 107
6, Depreciation 3 15 91 42 153 173 i 81 g LO
1, Existing facilities BB B ) &) '%‘ ';5 73 73 2% % &97% "7‘3’
2, New diesel plants - - 1, , 31 31 37 51 51 51 51 51 51 51
3. New transmissions and T
substations - - = © 22 22 22 24 24 24 128 128 128 i1z8
4. New distribution networks - 1 2 | 12 13 15 17 19 21 23 25 27 29
5. Vaca hydro project - - - [ - - - - - - 105 108 , 105 105
6. New general plant and others - 1 2 Lok 5 6 8 10 12 - 14 16 16 17
7, Jotal expenditures (4 £ 54 6) 370 396 L6 0k T3 796 878 927 987 964 98 1,006 1,032
8. Net income (3 ~ 7) 81 198 199 1l 173 204 214 255 305 439 52 651 762
9. Pixed gssets in operaticn 1,590 1,622 1,942 3,045 3,094 3,247 3,646 3,706 3,770 10,645 10,718 10,796 10,878

/10, Accumulated



Table 11 (conelusion)

Page 51

1975

Item 1963 1964 1965 1966 1967 . 1968 1969 1970 1971 1972 1973 1974,

10, Accumulated depreciation _ 220 295 386 528 672 825 998 1,175 -1,356 - 1,750 . 2,148 2,548 2,951
}.1. Net fixed assets (9 - 10) 1,370 1,327 1,25 2,517 2,422 E_ 72,422 2,668 2,531 2,414 8,895 8,570.....8,248 7,927
12, Working capital 100 110 120 130 140 150 160 170 10 19 .20 .20 . 220
13. Net fixed asaét;s plus w'orking- _ , _ . = L Eene T

1. caEital E]J. f 12) | 1,470 1,437 1,376 2,647 2,562 2,572 2,3_03 2,.701 2, 594 9,185 8)77‘70 8,‘#58 8,147
14,  Net income aw percentage of net | . .

. Pixed assets plus working capital : _ ; N :

- bTT-

. - /Table 12
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Page 52 ; ‘Table 12 | )
BRITISH HONDURAS: CASH FLOW 1963-.1975
Centra} and North Integrated System
i
(Thousand B,H, Dollars)
- _
Item ' 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
: Inflow
1. Het income sales of energy 181 198 1?9 141 173 204 214 255 305 439 526 651 762
2. Depreciation 73 75 %1 142 144 153 173 177 3s1 394 398 400 403
3. Totsl internal cash generation (1+2) 254 273 290 283 317 357 g7 432 486 733 924y 051 1 165
5. Loans to be negotristed - 160 g%g - 54 160 975 2. 450 2 768 - - - 320
Industrial }oan No. 1 - 160 159 - 54 160 - - - - - - -
tiedium term loan (15 years) - - - - - - 625 1 750 1 818 - - - -
Short term leans No. 1 and No. 2 - - 289 - - - . 350 700 950 " - - -
Industrial loan No, 2 - - - - - . - - = 320
5. Total Inflow (3+4) 234 433 619 283 3 517 1362 2882 325 133 924 1051 1483
1 Qutflow
6. Investment Programme - 318 1 0%1 46 150 395 1306 2660 3 021 68 13 78 654
Local expenditures - 103 316 23 55 129 653 1150 1171 34 36 38 212
Foreign ecxpenditures - 215 775 23 95 266 653 1 510 1 8530 34 37 40 442
7. Debt service (Interest and amortiza | '
tion) 8/ - - §§ 85 195 216 13 9% 51 889 86 28 g8
8. Industrial loan No, 1 - - 8 835 83 96 134 96 51 51 38 - -
Hedium term loans ’ - - i- - - - - - - 432 ‘532 “32 "32
Short term loans Mo, 1 and No. 2 - - - - 112 120 - - - 406 406 406 406
Indusirial loan Mo, 2 - - - - - - - - - - - - "
8. Togal outflow - 318 1129 131 345 - 611 1440 2916 3072 951 . 949 916 1 492
9. Annuasl Balance 254 115 Sﬁé%l 162 2 (94 (28 (3 182 (234 (2% 135 0
10. Cash beginning of year 160 414 549 124 285 312 218 140 106 288 54 29 164
‘ !
11. Casis end of year 414 52¢ 1%4 286 312 218 140 106 288 54 29 164 157
al

Interest during construction included as a part of ;hgitnvestmanz programme,
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Page 53

BRITISH HONDURAS: FORECAST QF BALANCE SHEETS
Central and Nerth Inteprated Svstem
(Thousand B,H, Dollars)
Iten 1963 1964 1965 1966 1967 1968 1569 1970 1971 1972 1973 1974 1975
End of the vear

Assets 1,786 2,142 2,437 2,803 2,835 2,983 4,038 6,487 9,509 8,949 8,599 8,412 §,656'
Fixed assets in operation 1,590 1,622 1,942 3,045 3,094 3,247 3,646 3,705 3,770 10,645 10,718 10,796 10,878

Lesst Depreciation 220 295 386 528 672 825 998 1,175 1,356 1,750 2,148 2,548 2,951

Net fixed assets in operation 1,370 1,327 1,256 2,517 2,422 2,422 2,648 2,531 2,414 8,895 8,570 8,248 7,927
Work in progress

Total net fixed investment - 286 1,057 - 101 343 1,250 3,850 6,807 - - - 572
Current and cother assets 414 529 124 286 312 218 140 106 288 34 29 164 157
Liabilities 1,784 2,142 2,437 2,803 2,835 2,983 4.038 6,487 9,509 8,649 8,599 8,412 8,656
Capital and surplus 1,784 1,982 1,916 2,334 2,479 2,671 2,855 2,937 3,235 2,994 3,499 3,862 4,269
Debt - 160 521 469 356 312 1,183 3,550 6,274 5,655 5,100 4,550 4,387
Financial Ratios

Debt/Equity ratio 00% 7/93  22/718 17783 14/86 10/90 29/71 55/45 66(34 65735 59/41 54146 51749
Debt service coverage

Internal cash generation 254 273 290 283 317 357 387 432 486 733 924 1,051 1,18%

Debt service a/ - - k¥: 85 195 216 124 96 51 889 876 838 838

Times covered - - - 7.6 3,3 1.6 1.7 2.9 4,5 9.5 0.8 1.1 1,3 1.4

af Interest during construction charged directly to works, not included in debt service,












