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LREEE ' s .. .CHAPTER 1. L
ACTIVITY 'OF THE ECONCMIC COMMISSION POR EURGPE IN THE FIELD
' * OF RURAL ELEC‘TRIFICATION' '

1. At its eighth session held in October 1951 the Cmmhlttee on Electrlc Power dec1ded,
at the requést of the Economie Commission for Europe,. to undertake a study. of rural
electrification problems,. The purpose. of;, the study was to make avallable to the 1ess—
industrialized countries the results obtained in countries whlch had been deallng w1th
such problems for a long time, and .at the same time to give European countrles an
opportunity of comparing their experiences in that field,  To this end 1t drew up é plan
for a study consisting of four separate sections.. The first related to electrlc poﬁer
productibﬁ;“”the:seband to:transmission and distributionj. the- thlrd to the appllcatlon
of electric power to ‘agriculture; -and the fourth to economic, flnanclal and admlnl—
strative questicns. On the basis of .this plan, separate reports Were complled 5&‘j‘
certanin dountries. - An. analysis of these reports was published 1n 1954 1ﬁ ﬁwolﬁqluﬁes
(E/ECE/173 and E/ECE/EP/137) s L

Volume I, dealing with: = Electriec power productlon, transm1351on and
dlstrlbutlon, economlc, flnan01al and admini-
strative quest onsg =

AR

Volume II, dealing with: The application of electric power fo: .. ::"
agriculture,

"However, rural electrification raises many problems, which. thls study dld not ‘
exhatist. Accordingly, the Committee on Electric Power set up, at 1ts tenth SGSSlonl
b Working Party for the Study of Rural Electrification, to examine some guestlons 1n
greater detail and give govermments an opporbunity for o perlodlc exchange of v1ews.
The programme of worl subsequently adopted by *he Worklng Party was d1v1ded 1nto the
four seétions mentioned above.. The resulis of *h s vork are contalned in reports on
specific subjects prepared by specially ap901nued rapporteurs. ‘
3. A first of & series of ten reports was putlished in September 1956 under the tltle
"Rural Electrification™ -~ Volume I (E/ECE/260 - E/ECE/EP/178). L_second sefles of six
reports was published under the 'samc title in 1957 {(E/ECE/260 - /ECE/EP/ITS Volume L)

o third series of eight reports in 1958 (£/ECE/260 - E/“CE/EP/ITS Volume III); a

fourth series of seven reports in 1959 (E/ECE/2¢0 - m/uCE/EP/178 Volume IV); a fifth
series of seven reports in 1961 (E/ECE/260 -~ E/RCE/EP/178, Volume V) and a SIxth series
of six reports in 1963 (E/ECE/260 - B/ECE/EP/172, Volwne VI),

1/ Document E/ECE/133, circulated in 1933.



E/CN.14/EP/24
page 2

4., The programme of work adopted by the Working Party ineludes the study of further
subjects, the reports on which will be circulated .in turn when adopted. f
5, & complete list of the reports publighed after edoptlon by the Working Party, and
of reports still in preparatlon, is given in Annex I to this document. i
:'64'~ At 1ts twentieth session, the’ Committee on Electri: Power requested participating
countrles to transmlt 'to the Secretariat proposals far a five-year programme of work
| for the Committee and for each of its subsidiary bodies (E/ECE/ER/216, paragraph. 13).
In accordance with this decision the Working Party for the Study of Rural Electrification,
: et 1ts tenth ses51on, adopted in prineiple its long-term programme of work.
7. A complete list ‘of the sub;ects proposed for the long-term programme of work of
he Worklng Party is contelned in Annex II.
8. ‘ At its fourteenth sesslon, “the Committee-on Electric Power, dnstructed the
Secretarlat to prepare each year & weport on ‘Tural electrifiocation in Europe. In
accordance w1th the decisions reached by the Working Party for- the Study of Rural
Electrification at its eighth session (EP/131), reports on "The State. of Rural:
Electrlflcatlon in Europe" are issued as follows:

- &nnually, in a8 Slmpllpled form con51st1ng moinly ‘of statistical tables,

the enalytical part belng shortened substentiallys

- +trienninlly (more comprehensive. study), which analyses not only the_<

‘ 51tuat10n durlng the three-yoors under review but also future trends.
39.7‘ It can be seen from these repor +s° thet in many Europeen countries the electri—
flcatlon of dwelllngs and agricultural undertakings has been: completely or nearly.
flnlshed. "‘In the countrles in which rursl electrification is still far from complete
efforts are belng made for the fast extension of rural fdistribution networks.. The
use of electrlclty on the farm Por heating, Ffood prepuration, steaming, provision of
.hot water, drylng of groin and graws; gud $6il-warning for horticultural purposes. is
being 1ncreas1ngly developed. Now, the most important gquestion is the reinforcement
:-of exlstlng cural networks due to the increasing power consumption. N
10; It is dlfflcul for the Secretariat to ostimate- from evailable date the ¢conomic
adrantages derived from rural elects lfzcatrone 1+ is clear, nevertheless, that the
_1ntroductlon of electrlclty to “ural areas brings with it an- appreclableaimprovement
;1rn the ievel of agrwculturaT life and contributes considerably to increasing famm

"productlon. By u51ng electrlc power it is a1s0 possible to improve the quality of farm,
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vegetable and animal productsy and the better regulated output thus aschieved enables
better prices to be obteined. MoreOVer, the social significance of rural electrl— ’

fication is also stressad by several countries as & means .of 1mprov1ng the 11v1ng and
worklng_cpndithns of rural populatlons, and also of slowing down the drift from the .

counttxéidphtqwtoﬁgs,
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CLLAET—JLI‘ II . ‘ St S e e

ACTIVITY GF TUE CONOMIC CO’\MISSION FOR 4STA’ AND' THE FAR EAST' (ECAFE)IN -

LA 1

TFE FIELD 0“ PURAL ELuCTRIFICATIGN 2o B T N

v e e

1. Tver since its insepbion, the ECAFE Sub-Committee on Flectric Power ha,s been con-

ce~ned with the problem of rural electrification in the ECAFE region. This subaect was-m“-

incinded in the agends of almost all of its sessions and some of the technical, economic
end finnneial aspects wors discussced at the meetings, The development and use of
indigenous materials for various purposes were recommended; attention was drawn to the
:mportance of stondardizing equipment and practices, and réports on various relevant
asnects were published.

2. As a Purther neccure towards promoting rural electrification, the Sub-Committee,

1 its seventh session {Tokyo, Cctober 1959) recommended constituting a Panel of Experts
o rural electrification., The Pare:l, congisting of three Electrical Engineers, visited
on request fourieen sourntries in tue rerion, and has submitted individual countxy

veporbs which hove Seen Torwarded to the respective governments. 4n overall report of
+he Panel contains geuoral observations, finding:s and broad recommendations on the
—-2oblems of rural slecirificntion In this region, The salient points of the Panel's

o»% are brought ovs by ihe Zecretariat of ECE, which will be found in Annex 111 of
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L A .:j o CHAPTER III

A RESUME OF THE UNfTED NATIOVS CONFERENCE ON* THE APPLICATION’OF
SCIENCE AND TECHNOLOGY FOR THE BENEFIT OF THE LESS—DEVELOPED
AREAS ON THE PROBLEMS OF RURAL ELECTRIFIQATIDN

1. Thé United Nations Conference on'the-Applicatioq}of Sc;egcg_gnd ?echnology for
the Benefit of the Less Developed Areas was held in the European-Officé of the
United.Nations, Palais des Nations, Geneva, from 4 to 20 February 1963.

2. The purpose of the Conference was.io explore the recent progress in" science and
technology which could benefit the less deVeloped areas; to prov1ﬂe an opportunlty of
assesslng how economic and social development m1gh£ be affected thereby, to 111ustrate
what research on such progress would be. useful to the: less—developed areas, to -
stimulate and promote sclentlflc and technological dEVGlopment 1n the less-developed

areas. ;
3. The discussions';bnstituted an exchange of ideas and expé}ience on how to ecarry
out the purpose of the conference. L | | -
4, The’ following organizations and agencles We“e.léﬁltﬁd to0 attend the Conference:
a)  All Member States of the United Nations or ltﬁ $pec1allzed agencieésy
b)- The United Nations and its related agencles, and 1ts 5p901allzed agencies;
c) Representatives of interested 1on—governmental organxzatlons in consultative

status with the Economic and Social Council of the‘Unlted Nations.

—/ The

most 1nterest1ng quest*ons ‘concerning RBural Eiectrification are found in the following

Rural Electr;flcation Prob1ems C

5. The agenda for the Conference contained many electric power problems.

papers contributed on 1tpms of tie agenda fo‘ +he specla$1zed sessions on-"Non- .

conventional sources of energy and nuclear power"; and "E‘ectrlc power".

. 4
@ .

i/ Document E/CONF.39/INF.3 contains all papers iséued.at $he Conference.
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Symbol

E/Conf.39/4/50

E/Conf .39/4/53

E/Conf .39/4/93

E/Conf .39/4/152
E/Conf ,39/4/162

E/Conf,39/4/201

| E/Conf.39/4/331
- B/Cont,.39/4/333.

E/Conf.39/A/356

E/Conf.39/A7/382 -
- , for the Operation and Malntenance
" of Power Installations

E/Conf.39/A/161

E /Conf.39/4/221

Title

The. Construction and.Qperation of
Smell Plants, Using Local Energy
Resources in Isolated'Areas -

Electrical Generating Plants

~ . {up to 100 kW)
E/Conf.39/4/54

Tra1n1ng ‘Cadres for Operatlons
and Maintenance of Power

‘Installatlons

Local Sources of Energy, Mlcro-‘
hydroelectrxc Stetions; with
Particular. Emphasis on the

‘Electrlflcatlon of Agriculture

Dlsadvantages of Slngle Phase’
Lines on Pioneer Rural Lines

Local Power Systems in Rural

. Areas.

Low Cost Eleotr1cal Installa—
tions for Less Developed Areas

Goneration of Electric Power and

.Pumping of Water Under Low_Head
‘1n Irrlgatlon Canals

Small Electrlcal Generating
Plants’ (up to 100 kW)

Rural'Electrlflcatlon and Rural -
Development

Training the Necessary Cadres

Prospects for the Use of Solar
Energy for Meeting Certain
Power Demands of the Population

,.of Economlcally Underdeveloped

Countries

New Sources of Energy and Energy
Development, A Resume of the
United Nations Conference on New
Sources of Energy

Author (s)

E.¥. Golding

.E.H. Yonren

'E. Gadoer

" A.A. Menzes
A, Ferreira de
_Braganca Filho

A.G. Zekharin
V. Vives

C.T. -Advani

M, Leskovar

Ing. Stanislav
' DOJQ

Hoekhnis
T.0. Paine

E.G. Aldefer
E. Kiroﬁdé-

¥V, Baum
Dept. of

Economic &
Soecial Affairs

Turier
- G, Street, Jr..

Contributor

Vpnited Kingdom

United Arab

Republic

. Nigeris

TR T

- Hungary -’

Brazil -0

ussp

Mexico

~ France

Yugoslavia

T

TN S g
_ Uganda

USSR

o
Iy

United Nations
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“I4 was pointed out at the Conference that world consumptlon of energy is expected
to double -and. even double twice by the end of the century. On'a per “capita basis,
energy consumption was shown to vary con31derab1y throughout the world. The figures

. indicating low average consumpt1on in the developlng countries, however, tonceal -
further disparities between urban and rural arcas and the fact that- about two-thirds
of the world's population is 11v1ng w1thout electrlclty.

The use of eleqtr1clty in rural areas can be divided into two classes: ‘for

doméstic purposes such as llghtlng, ventllatlon, heatlng, cooking, ete, and, more
economically, productive agrlculturdl purposes. “Four different purposes are served by
connecting electrie power to rural aréas. ,. - ' -

- — tb facilitate farm work and replace 1abour, e oL

- to_ improve the quallty and conservatlon of products,

~ to facilitate domest;c work and release fleld 1abour,'

- to make rural life more agreeable. ‘ ' ‘

In this connexlon, it was noted that most of the ‘less-developed areas ob:the
world consist of a large number. oF 1solated rural communltles using animal power for
farming and having no imminent prospects of en;oylng the amenities of electrieity. -
"The use of electrlclty in varlous rural act1v1tles would help to augment economic
output per worker. It was therefore felt that high priority and emphasis should be
placed on the oconnexion pf_electrlc power to qral areas, mainly for productive
purposes in agriculture. 7 R S R AR o

'The ‘position regardlng the use of small generatlng units in isolated power:
stdtions has. been analysed Ln many papers. It was mentioned that a wide range of
small. generating unitp. are avallable. Capltal d runnlng ‘costs dictate the. choice
of any speeial type, taking 1nto cons1derat10r fmﬂ+ors such gs loecation, size and -
character of power demend (base, peak or seasonal), type of fuel, technical personnel
available, and whether the unlt be requlred only for power genaratloh :or for combined
-production. of heat and electrlclty.r _ _ h

Because of the low energy consﬁﬁptlon, the long distances betwéen villages and
the low load factor, rural electrlflcatlon is hardly a paying proposltlon. 'The: .
position can be improved either by economising to the maximum extent feasible in the
construction of rural supply networks, or by selling electricity at high remunerative
rates to the few rural consumers. In this conmexion, it was noted that attention

should be concentrated on the former alternative.
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EThe'étandérdlza*blon and simplification of network constructlon can make a very
impbfthnf”cbh%ribution‘to the necessary outlay. Ip some areas, economlas ‘have been
effeéted bfilowéring gdfety factors, reducing ground clearances, and conf1n1ng the
use Qf-séfety'and protective devices only to some vantage p01nts.

The standardization of voltages, line construction practlce and sub—statlon
designs is another method of cutting down costs. This aspect is be1ng con51dered ;
attentlvely in many European countries and in non-European countries.

The poles ‘used for carrying electrieity’ in. rural-supply networks are generally
Ia large item of construction costs which several countries are making efforts to
reduce. The use of locally creosoted wood poles make gubstantial economles in
construction costs., Reinforced and pre-stressed cancrete poles have been tried and
found to be economical in ‘spe¢ific areas. In some parts of South‘Indla reinforced
concrete poles are manufactured at several centres locally, wherever;planﬁed -
constructlon work can be carried out cheaply and rapidly. B
L As the prlce of alvminium is considerably. cheaper than copper, the use of all-
alumlnlum conductors jnitead of copper has also resulted in an economy pflabout 20
to 30 per cent per mile of distribution and medium voltage lines. -

If 1oca1 people were 1o participate ‘in construction work by offerlné free labour
and the supply of supports, construction costs would be lowered. Local manpower
could help in “the transport of materials to the site, the erectlon of posts, S
concreting, the installation of line materials and conductors. _

It was p01nted out that a problem common to the less~developed countrles is the
lack of an adeqpate number of trained and experienced technical personnel. In thls
connexxon, 1t was poted that it will be necessary in the initial stages to seek
forelgn assistance; the nationalc of the country should however assoclaie themselves
closely and contlnuously with the foreign consulting engineers, in order to become
famlllar with the ‘methods of work and to obtain a clear understandlng of varlous
technicallp01nts. By such association, they will gain the self-confldence whlch is

v

cssential for assuming independent responsibilities in due couxse.

1
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- chad o g o : L .V*.“
LIST OF REPORTS ALREADY PUBLISHED. AND OF REEORTS IN EEEPARATI?N

o - ON RURAL ELECTRIFICATION
- TR RN T A Y L S R NI R R B T ¥ S S0 A ST

S BN B [T ; v : . !
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aivd+ . The rfaliowing .is. .a list.of reports published after adoption by the Working
~- Party for the-Siudy of ;Bural. Electxifiaationg and of repaxts bging prepared:

"'":‘5‘ ‘L' ST IR . LA 53 RO S EY

I, PRODUCTION ‘ A )
!..ﬂ.f‘.j‘; \| P —n‘
e Qperation of wxnd-drivan power:p;gnts in parallel with low—capacity hydro and

thermal plants (Federal Republie.of Ge*many), Vol.I, 1956¢ e s

~ Prinsiples goverping,the,link+up, of; low and medium capacity hydro plants in local
ipower networks;: ang;ihe- gonnexion of -the 1atter to the m@ip_ ide Franee )s
Vol III, 1958, Soor T ‘,?

* tee e ¢ -'-': il

'!‘-ﬁf"fn'\- o

~ Low and medium capaciity bhermal plants for the combined production of eleFtric
_power gnd heat reqPi;ed for agricultural production and the needa of the rural
e popuiai:ion (U§SR) ; Vol I*I, 195837 J' - O -
R Bt TS 21 T 4 L Uy AT
i b ProdnnmionyofseIEctric ppwer by means of independen$ wind—driveﬁ £$
(Federal Repubiic of Germeny), Vol. IV, 1959, P

At ildimatdon.of. agrlcuiiu*al waste produata for the. productiqn of e;ectpéc power
A Ui (USSR)",UWO].Q E;v,a J-Q'SBQ ot Gab e Ry oY gemee kLD

~ Prineciples and plans fcllowed in _ntroducing automatianvin*the lowhbapacity thermal

power stations supplying agriculture with electric power for ordinary. Nﬁ;#f;ﬁ%%&ipnal

7 purposes; and hexr efficiency from the economic point of view (USSR

fEnal mare:wedn oy TR R RS SO T O 4 1 ¢

oy

&hhﬂfﬂﬁﬂwﬂﬁaO&%rrq,, oF Anmgmt—ar \ﬁr+4wlf": s e
- Low=capaclity emergency genera$o¢s (Sweden) SCT L ST i s Riwd
II,TREﬁSMﬁSSfON AND DiSTﬁ?Bﬂ"HON “'{’ ”:],?&ff¢q‘ Voo repds Lol -
- grotection of the rural populat¢on against i”ékéééﬁ”¥of%E§€‘Eb&%;%iagﬁfn overhead
’lq‘w—trehsidn trazfmﬁ:‘és-cn 1ines du:c‘ﬁg storis (USSR), Wolky Ty 195&. Trsaere -

ERtY LN v ,; fod .
- Regulauxon of he Sengion A# :uraJ low—ﬁension distribution netqbrkg (ngeral
fro Republic ?f Ge:tmany,Ji Vo;u 1 1956e ;

GEIOD W I ded - e L B .
- Earth*ng ca*culet1nns and oa:ﬁh*ng arrangements in rural elecétricity fndtellations
with'g’ ﬁar€icﬁ1§f'v§éﬁx*b(pra%eﬁﬁfnp ;1vestock ag&inst eléctrieal leékage on farms
\Finlﬂ.nd) \TO..:' 19 J.Q)6 :"“' L LR ) -."’,

£ éianda;diﬁdﬂion éf**éﬁ51on* ﬁsed ‘n egriuultural ‘plants (Sweden), Vole I; 1956,

""" L Rt FERREI

L a]'} [

- Useg of'uhe ground as ua conduﬂﬁo* (Finland}, Vols II, 195f

sdepa Lo ToorpA i b o Bwrg sl
- mxye"ienee gained in mecnan_ved=m9ﬁhods of constructxng and insﬁalling rural power
statlonai trensZormer su%~dtetions and transmission 1ines (USSR), Vbl. 111, 1958,

sl e

- Extension of She 'ozking 11fa of wooden pe;es carrying tpansmission 1ines in
country districts {Neitherlanis), Vol. IV, 1959,

1963,
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11,TRANSMISSION AND DISTRIBUTION (continued)

- Comparison of the safety regulations in force in the various countries and
the adminiatrative regulaﬁions applying to network installations (Austria), -
."01’ Iv, 1959._ - ; ’ ‘ “" 'L ‘ . .‘La- "'“"-'- ¢ . .! i "e 4 Ty o Fs

- Design, manufacture and’ use ‘o concrete poles for low and medium voltage
networks serving rural ereas (Czechoslovakia), Vol, IV, 1959,

7

- Experience ‘$n "the ude 'of variéus: standerds for.ihe design .of rural aleetric
‘“pdwer ‘networks ‘with the object .of seleétingithe design promising the greatest
economic and technical offizfcney (USSR), Vol. V, 1961,

- ““Experience in the use of combined three~phase and single-phase systéms” {n- 5 T
“rural elestric’ power hetworks and their,teehnical and.; eaonomic advantagep over
the threec—phase system (USSR),! Volo Wy Y9614 .o i [0 (0 %h o nsie emmatd

-r;-'{'”Tecﬁhieal me&éures «oF ensuiing butomatic voltage control in.ryral, °1P°t?i¢ -
*‘sUPpYY netwbiks, theit' efficiéncy fromithe econémic point. of- viewiandjtiald
of application (Czechoslovakia), Vol. VI, 1963, Sy

; In préparaﬁioﬁl ’Vﬂfu"wﬂ WRD e drnade S wne T w R e e ae Fer nd e
- The most efficient methods used in different countries +to incrdase thé’ ‘capacity
_of mediumdvoltage and low-voltage rural electrio~power 1ines #o ‘as %ol 'cope with

“ 0t YHe Thisreass i vheilowlds - ‘Technical :and econnmic efficiancy of spnh methods
(Romania.). LRI . ) . N Gt Vol

= '« VpoHan¥eal and ‘other apparaius. end means .of .;tra;n&DOI.'if ‘and. :°°ﬂm‘¥!@*-°ﬁ'ﬁ°9 nsed. in
different countries for repairing medium-voltage and ‘low-voltage rumsl .electeic—
ot eweR. ,linqs (Gzechosl,omki#‘

foiw ‘| -._‘,

'F".i

[

- mmz;u’an ¢ ‘slectric 1ight For the hot-house foroing of ‘vegstablés dhd early
produce, and supplementary iighting of hen~houses to increase egg. praduction
(Switzerland), Vol., I, 1956, ; . . N N

- Formulation of methods for d“ying agricultural p:oducts by means of high .
_$requency eurrent (Sw*ﬁzexland), Volo I, 1956, h .

HESA E SR TAem -

- Formulation of a metho@ of heating hot—houses by electricity “dnd’ Waste ‘gtoaid
from thermal plants for the purpoce of g*ow1ng vegetables and early ﬁroduoe

“ihrdughdut the yéar  {Bwitzer2and ;- Voi, 319560 e e bare
. Utllxzetlon cf th:a~vlo_e.‘xays in wg*z"*-ture (Uhited Kiﬁgdom), Yoy I, 1956,

T AR AR
Emaminetion effthe var;ous 4&310na; safety reguletions for eleciricnl
installations on farms (Belglum,, Yol: I, 1956

ke

R

=% Formulation-of: a: system, end. methods for supplying power to electric tractora
from stationary oT seasonal networks (Uhited Kingdom), Vol., IT, 1957" "

o _Examipation of the ;ate ot °xpan5101 of rural networks and agricultural plants
. (Federﬁi Eephblic ef Gérmaﬁy; VOlr Il 195T,.‘ R ST LRI O

—._ . Formulation of a system for elecu .fled sprqying plant on’ the artificial rain
U PrieipYe (THa1VY), Vo' 1T L9‘:'o?r Fowe s TR TP R
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UTILIZATION (continued) _ T |
—  Methods sdopted 'in ‘various.éountries to prevent excess voltages of o

-1 T intnospherde oxigin .in low end medium voltage networks (Bulgaria), Vol.EIT;1958. -

- *"“Ajplicetion of §1éébric pover to transport snd gonveywuce on ‘farms in generel
and jon ;atock-broeding . farms in particuler (USSR), Vol.III, 1958:° e

e IPU U Siuine agPiéulturdl préduce byumeéﬁéggfsiﬁiiéfréa rﬁvéh(?ﬁxﬁna)?“val‘lll’ 1958,

IV,

- Pormulation of a system of automatically-controlled mechéﬁiéai;géﬁiiment_fﬁi
electrifying grain threshing, sorting and drying operations (Bpmgnia), Vol. V,
1961.: [ SPT o T - ‘ L

-  Grass conservation by means of_ioﬁyﬁé@ﬁé;é@ﬁre blowing (Upibed Kinpdom)y i
Vol, V, 1961. T k L RS L R TR IR

- Utilization of electric machines for preparing and conserving fodder by the
most modern methods (Poland), Vol. V, 1961,

- The technical and economic effectiveness of the use of electrical transmission
in complex agricultural machines (USSR}, Vol., V, 1961,

- The use of electrical appliances for pest deteotion and destruetion in
agriculture (Yugoslavia}, Vol. V, 1961,
- Automatic devices used in electrically operated installations on farms, and

the efficiency of automstion from the economic point of view (thited Kingdom),
VOIQ VI, 1963, i

- Plant converted to electrical operation, and means of putomation used, in
large poultry farms for the meintenance of egg-laying poultry and the raising
of "broilers" (United States of Ameriea), Vol. VI, 1963,

In. preparations
- The use of heat pump in agriculture (Yugoslavie).

- Development of standard machines and electrieal appliances for model farms
according to aree and production {Poland).

ECONOMIC, ADMINISTRATIVE AND ;E‘ENANCIAL PROBIEMS
- Methods of finencing ruval plants (Belgium), Vol, II, 1957.

- Propagenda (sales promoticn) methods at present applied in the different
countries {Belgium), Vol, II, 1957,

- Optimum utilization in the various applications, with particuler reference
4o heating (Itely), Vol. ILI, 1958,

- Upward trends in the percentage of rural inhabitants served, and in rural
consumption, according ‘o bypes of use, in absolute figures and per
inhabjtant served (Frence), Vol, III, 1958,

- Comparison of the various methods of rate—fixing for electricity supplies
s0ld to farmers {Austria), Vol., IV, 1959,
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1V, ECONOMIC, ADMINISTRATIVE AND FINANCIAL PROB].EMS (con‘binued) ; _
~  Technical training and ‘education (United Kingdom) s Yol, IV, 1959. )

~ ,Bnquiry,. from the economic view;)oint ’ inté’ the opbtimum utilization of: electrically-
"driven agricultural equipment in:the nggrega‘l:.e on - farms (I’baly) s Vol. VI s 1963,

- _Investiga.tion of methods of :reducing peak loeds in agricultural- undertakings
and of ensuring that' eleetric power is used economically (Rapporteurs Mr.Friedrich) s
V'ol. VI’ 1963. S .

- Study on the technical and economic characteristics of the agrieultural useas
of electrieity in family enterprises (France).. e ,

. "‘ A
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ANNEX II

LIST OF THE SUBJECTS PROPOSED FOR THE LONG-TERM PROGRAMME OF WORK
OF THE WORKING PARTY FOR THE STUDY OF RURAL ELECTRIFICATION

Problems to be studied first: (listed in order of priority)

Study of the methods of subdivision end automation of rural electricity
networks and sub-stations and of types of eguipment and instellation
that might be used for this purpose, to ensure the maximum reliability
and continuity of power supply to rural consumers.

Phytotrons and plant growth chembers, lamps and lighting.

Electricity in horticulture: an outline of the various applications
of electricity to commercial horticulture, with brief technical
descriptions inciuvding quantivative data.

Analysis of the econcmic viability of the use of electric power to
increase production in rural areas, with special reference to the
electrification o? various branches of production, including horned
cattle, pig-keeping etc., crop conservation, e.g. grain and grass
drying, etc,; a2l animnl environment, e.g. raiging of broilers,
pigs, etc.

Research centres for the application of electricity in rural areas,
the nature of the research underteken and methods used to develop
the results of resesrch end experimental work.

Study of ways and means of storing electric energy for rural
consumers to ensure for them the necessary reliability of power
supply, together with a special study of the economic viability
of differert methods of storage.

Problems to be citudied at a later dates

Study of the organization of control by dispatchers and of service
connexions between “he rural networks; study of control-, gwitch-,
and reley goaxr.

The use of multinle-motor agricultural machines,

Analysis of the onorecumie vinbility of the application of electricity
on farms of more vhan 200 hectares of cultivable area.

Methods of financing and organizing rural electrification in
developing countries,

Experience in the construciion of co-operative electrical installations
in rural areas, onrd meihods of improving their economic efficiency.



E/CN.14/EP/24
Anpex III

ANNEX III
REPORT OF THE P4NEL OF EXPERTS ON RURAL ELECTRIFICATION -
IN THE ECAFE REGION o

The pfoBlem of rural electrification in -the ECAFE region was included in the agenda
of almost all the sessions of the ECAFE Sub—Committee. on Electric Fower, and some of
its technical, economic and finaneial aspects were discussed gt the meetings.
| ; Aé-a'fuffhér measure towards promoting rural electrification, the Suyb=Commitiee
‘at its seventh session’ (Tokyo, October'1959) recommended that the  Executive .
Secrotary should constitute a panel of experts on rural electrification; +this penel
would visit countries so requesting it and study the.problem particularly bearing loc al
conditions in mind., TFollowing this recommendation, which was. endorsed by both the
CommitféeaonlIﬁ&ﬁstfy'énd Natural Resources and the Commission, the Panel wes
constitubed for a period of one year starting from 1 May 1962, with the following
broadhiermé'of'réféféhcet o ' . 7
a ”'(11’ to make & general study of the status of electric power, development and

meke an essessment of the scope and needs of rural electrification in
the countries of the regionj B ‘ e

(2) to prepare practical programmes of rural eléctrification for the
countries of the region, at their request, having regard to their
- overall electric power development programmes;

{3): toiexamine the potentialities of rural industries and suggest general
lines for their development - agricultural processing, cottage and -
smail scale industries, ete. = which would provide economic justification.
‘Por rural electrification on an extensive scale;

P

“(4) to tender advice: on technical aspects of rural electrification projects '
including questions of design, methods of construction, operation and
" maintenancé, etc.; ;' o ‘ N

.(5) ‘4o éxaniiné the FPinencial and administrative aspects of the problem and
tender aldvice to the countries of the region on the methods of financing
ond administering rural electrification schemes; ‘ ’ :

~(6) to consider and report on matters comnnected with propaganda, publicity:
and ‘the promotion of-electricity sales in rural areas.

1/ The full report is issued as the ennex to Document E/CN.11/I & NR/Sub.1/L.22 -

i i et A OV e
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At the request of the respective governments, the Panel visited fourteen countries
in the ECAFE regioi —'Thailand, Sarawak, Brunei, North Borneo, Peklstan, Afghanisten, -
Iren, Indonesia, Singapore, the Federation:of Malaya, the Philippines, the Republic of .
Korea, Cembodle and Ceylon in that order. Individual reports on the problems of these’

countrles heve alreeiy been submltted but they'are expected to. be of interest only to

LA C oy

the c0untr1es concerned ‘
‘ The overall report of the Panel contdins general observations, findings and broed
recommendatlons on the probiems of rural electrification in this region.. The salient

polnts of the Panel‘s report are brought out in the following paragraphs.. .

: gegerul consxdgrgt1ons of rurel dlectrifidution _

“ ‘ The use of electrxclty is broadly divided into two classes ~ domestic purposes
such as 11ght1ng, ventlletlon, heatlng,;cooklng, etc., and economically productive
purposes such as motlve power in industrizl uhdertakings. In all the countries: of the
reglon, the rurel populetlon contributes very substantially to the production of
national weelth, though at present the production per capita may not be as high as it
should be.; The use of electrlclty in varlous rural aotlvltles would help in mugmenting
the economic output per worker. The Panel is therefore of the oplnlon that high
priority and emphe51s ‘should be placed on the application of electrlc power for productive
purposes in the fields of both agrlculture end 1ndustry. Among the Productlve uses of
electricity. in the rural areas of the countrles of the reglon ‘aret 1rr1get10n and
deweterlng, proce381ng of: agrlculturel produce such as corn grlndlng, r1ce hulling,

0il pre351ng,'sugar~cane crushlng, etc., ‘cold storage an& preservatloh of food, fish,
vegetable and fruits, and small scale and cottege 1ndustr1es such ‘as coconut coir
rndustry, small  weaving looms, ceramlcs; pottery and toy maklng.' Thls dbes not mean
that the use of electrlclty for donestlc pruposes is to be dlsregarded but that it

need, not be pursued as the prlmary obJectlve._f"’ A
Or ggglzgtlonal and planning matters - | _ﬁ;_ ‘:?L::. fw o

" To ‘ensure the properly co—ordlneted and sound development of electrlc power, the
first essential eppeers 40 be o strong ‘gentral “guttority to'take‘care of all aspects -
“dmlnlstretlve, finencial end technical - of power development., While power

development moy be undertaken directly by the government or by prlvete enterprlse, it
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is necessary to. ensure proper control and regulation of £hls 1mportent pub11c utility. -
The Panel observed that some countries, have taken the necessary measures to regulate

and contrel the workrng of the electrlclty supply lndustry on efflclent and sound
11nes.-= It. has recommended tha$ such arrangements be made hy other countries also.

The Panel- has stressed the 1mportance of OVerall long-term plannlng for power
development and co—ordination of power development with the growth of 1ndustrles,
agriculture and other economlc act1v1t1es, to ensure that the country‘s hatural
resources. are exploited and utrllzed in the most economic mannerr' The Panel has
recommended 'the formulatlon of master plens coverlng tHe next’ 10 ot 20 years to which
all the-schemes_undertgken should conform as far as possrble.A
Standerdization . - R

The Panel has empha81zed the hlgh 1mportance 1t attaches to the adoptlon of
proper technical standards for equipment, methods and practlces and suggested ‘thdt
countries. should try to adopt Lnlform practices in regard to design, construction -
and operation. .. It felt however that, Whlle it was 1mportant to maintain hlgh o
standards in the establlohment of electrlcal supply fac1l1t1es 1t might, in the case
of rural electrification, be perm1551ble to reduce the standards 4o some extent in
order. to effect savings in the capital outl&y. ThlS reductlon in standards should
not be made at the expense of general safety. o '

Scurces of supply and methods of rural electrlflcatlon

The..opnventional sources of electrlclty generetlon are water power sites, coal ‘or
fuel . 0il. So far.as ruyral. electrlflcatlon is concerned the 31mplest method of
development is to construct exten51ons of transmlsslon and/or dlstrlbutlon llnes,
wherever possible; from ap existing grid network. In the absence of such a grid’ network
within economic proximity, it is necessary to reeort to the use of local power
stations, The type and size of the local power station will be determined accordlng
to local conditions end the anticipated short—term load demand. Diesel stations lend
themselves admirably to meeting the needs of most rural areas. Generally speaklng
these diesel stations serve local areas as pilot power plants stlmuletlng and
encouraging load growth; and, when adequate load has been bullt up, the local
distribution line is connected to a grid network or to a central power statlon whenever

possible.
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Design and coustruction

A very substant:al pert of the cepltal outley in rural electrification schemes is

dlstrlbution. The ‘Panel feels that, while for some time to come most countries of ‘“the :
region may have to *mport 2ll their heawy electrlcal plant and equlpment local sources of *
materials such as wood poles, crcss—arms, ‘ete,, for dlstrlbutlon lines, transformer sub-

stations and consumer servrces, may be developed to save the expenditure of forelgn
exchange, T S ' ' l

The Panel empha51zes the need to ensure simplicity end utility 1n the design ‘and _1
oonstructlon of all power supply fa0111ties including power stations, It is economical
to mount, dlstrlbutlon transformers on poles instead of their costly 1ndoor installation
in speclelly constructed bu11d1ngs - whlch are expensive, Also buildings prov1ded for
small power stations, partlcularly diésel stations should be gimple and 1nexpen31ve, as
in most cases these are likely 1o be temporary 1nstallatlons.

Operation and tre*nlnc of Dersonnel '

The Panel has recommended that the ‘collection and compilation of adequate statistical
date relatlng to the operatlon end commerolal aspecte of power plants and power - 7
d1str1butlon systems Bé glven a very hlgh prlorlty. Proper planning for the future’ is
difficult in ‘the absence of rellable data.' Unless effectlve steps are taken to collect
and analyse essential operetlnn data, it will not be possible to take remedial action on
defeets and deficiencies that may arise in the system. ‘

The Panel noted that, generally speaklng, the ECAFE region still lacks technical
personnel at all levels. The number of experienced senior engineers- is 1nadequate for
the large volume of urgent development worke Technlcal quallflcatlons from universities
cannot in themselves eneble englneers to dlscharge thelr responsibilities. ~In order
that they mey gain praotlcal experlence under proper condltlons, the Panel has recommended

i

that countrles arronge for a selected number of young englneers to undergo training abroed.

Finance

It appears to have been the general ‘experience that although rural electrlflcation '
schemes ere not self_supportlng in the initial staoges, the position improves in tlme,
after five to ten years the revenue is usually adequate to meet all the expenses.

In view of the 1mportance of tural electrlflcatlon for a ¢ountry's agricultural
econony , governments mist prov1de adequate financial assistance for rural electrlflcatlon
schemes. 7Thisimoy 4ake various forms; annual deficits may be covered by government
subsidies for a specified number of yesrsj the government can make enloutright grant of
a given percentage of the capital outlay required for the rural electrification schemes,
or it may advance the necessary eapital for rurel electrificetion at little or no

interest and repayable over a reasonably long period such as 35 to 40 years.





