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88% of Nepal's 27.5 mijlliorr~ =~ =
people live'in rural areas, with
estimated half of them in such
remote and difficult to access

areas that neither a road nor the
national electricity grid will
reach them foridecades to come.
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Nepal at a Glance

85% of Nepal’'s people have no access to electiyci
Literacy rates in the remote mountain areas is 4% 20%.
Annual population growth 2.3%.

The average annual i capita is 30 US$6Q2USS.

42% of Nepali li e, and tare is a
clear relation ess toeglricity.

NEEINER(elil ' renewable energy resourcesis’ o=l i (el EIEIE
potential hydro and solar energy. |




Through Holistic Community Development, addregsin.




. . . health, food security, drinking water,
Indoor pollution and education,
alongside each other.

Thus rural electrification, in order to be susthieaand
relevant, benefiting from the synergetic effects of
holistic community development project, has to be
embedded alongside with other projects simultango




In Nepal the “normal thinking” in
regard to rural village
electrification is, that each
household needs access to a
minimum power rating of 100
watt. Thus homes, powered by 8
20 kW micro-hydro power plants,

g A

. . . and sometimes
even by PV system:s
have 2 — 3,
Incandescent bulbs
per household,
consuming each 25
60 watt.




Further, the relationship between poverty, remotenss and
access to energy services is highlighted throughdgmer transport
costs and more effort to operate and maintain the gwver plant.
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These cwcumstances derﬁand new approaches, WItIamwprlate
‘technologies, for a first time elee“trlflcatlon ofe@mote village

community. Often a step by step approach is ap@tgpistarting with
__|n|t|ally prowdmg jUSt mlnlmal hght |r15|de thednnes




Thus a baS|c eIementary

vllla)ge electrification system

Isa small embedded power
generatlon unit (mostly
direct current electricity)
just for,_dmlnlmal lighting

_ purposes inside their homes
- for'a few hours a day. It
#tlllses and converts the
. local available renewable
_engrgy resources into

. ' electric power through a
i e solar PV system, or a pico
~hydro power plant < 1 kW.




Thus “Social Parame
such as .

e the Ievel of educatlon
* the economic. status .,
» the population growth (=

t'

as WeII as more. “Technlcal
Parametars such as .
1e.8 "Wfa’ble solar energy resourcs

:ar andfuture Toad:demand
. days of independency

++ need to be identified.




Somal ‘Parameters
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- high project building -and ogerational __Costs 'I,“
-low capacity level w10 | O
- need for high sustainability
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Parametersp

Services Neededl

provide a comfortable, pleasant visual environment

achieve the lighting*unction as efficiently and cst-
effectively as possible

be easy to clean and maintain

enable save orientation within buildings







Soclal Parameters

5. System Ownership, influenced e.g. by:

 cooperative, public ownership, demanding more orgased
management for the operation and maintenance
private ownership, which can expect more self-iniitive and
n and maintenance




Technical Parameters

1. Load Demand and Growth
The size of a basic rural village solat;m, :

9

PV system depends directly on the It -
demand and the number of homes. B

The historical population),
growth over the last 203"
years Is identified, !
averaged and calculate ¥
for the next 10 years. i



Technical Parameters

1. Load Demand and Growth

The size of a basic rural village sola s
PV system depends directly on the [N
demand and the number of homes.

The historical populatio b,
growth over the last 203"
years is identified, !
averaged and calculate (@

The initial battery bank’s designed = =
capacity has to reflect the realistic § 5 288
initial daily load demand after 5 yeaj:

Further, it needs to be able to provi¢ |
the energy to get through the define
numbers of sunshine independent ¢



Technical Parameter
2. Life Expectancy

PV modules are often the most expensive equipmeaproject.
Today PV module manufacturers guarantee a 25 {ieaexpectancy.
Accordingly all the periphery equipments have talbsigned to either
match that, or some multiple of it during the pobdie life cycle.

~ Approximate Lifetime Expectancies for some of

. Solar PV modules and F . frame: 25 years
. Battery charger and discharger: 8 - 10 years
Battery bank with conservative design: 5 — 10 year

Lights, dependent on the technology and use: % years

. Transmission cables: Underground 25 years, uettegooden
poles: 3 —5 years

. Switches: 3-5 years




3. Solar
Energy
Resource
Assessment

In order to define and calculate a
Solar PV Village System properly,
the local available solar energy
resource has to be known.

The Local Ava'LabIe Solar Resource can be defined
through 3 Processes:

 through the NASA satellite data

 throughthe Meteonorm software simulation

1 throughmeasuring the local available solar insolatio




Average 30° towards Equator Tilted Sol
Irradiation from 1983 —1993 for Nepal

OMmM NASA (http://eosweb.larc.nasa.ggv/
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In order to understand the local
available solar energy resource the

Measured e .
solar radiation 1s monitored and

D_at? In recorded in the High Altitude
Simikot Research Station (HARS) in Simikg
at three different positions.

=2 ,-.-;: HOI‘iZOI’]ta|(internationaI Standard)
- 30° South Inclined@most used in Nepal)

- 2- axis self-tracking framenaximum)




Measured
Data In
Simikot

Pyranot :
2-AXxis .

-trackmg ,
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Horizontal ¢
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30 ° Degree Sout




Local
Measured
Data

SPC 80 Pyranometer
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~from SolData Denmark
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2-Axis Self-tracking .

Pyranometer SPC80
Horizontal ¢
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Technical Parameters

4. Availability, Reliability,
Days of Sunshine Independence

The Local Community decides:

O how many hours a day they want light

 how many lights they.c afford
| e can be afforded

J who has to be tré | i&mainteranc |

For remote villages one negds\to aim for:

[ high sustainabillity, rather than highest possilffieiency

4 limit the energy services to a minimum, but reNaptovided
1 maximum DoD of the battery bank of 35%

 designing systems able to cope with 5-10 years dpagith




Rural village electrification systems need:
O to use appropriate, reliable, and locally manufeziumaterial
local people trained to operate, service and mainta

community
the leading participation of the trained local pdeap the initial
Installation (providing them with the due respecthe community

a
1 to be defined and built in close participation wiiie local
d

The Operating/maintenance team is provided with:

O Operation list with the system parameters to bedilh

d Basic tools such as voltage meter, battery gramggasurement
A defined communication procedure with the propsesigner
[ Regular, once a month visits by the project designe




The knowledge of these socigd
and technical parameters for
&/ the basis for the design of
i~ rural village PV systems.

Consideration of these

. social or “soft” issues
’ :,,“-'«““‘; .of a project, along with
; ,ﬁ"' ““the important technica

ISsues, pays due
respect to the owners’
and consumers’ living
context with ample
provision for the
future.

It also recognises and in fact honors th
choice, to remain in the village and wo
on improving their living conditions.




The Following Two Software Tools for
the Simulation and Design of the Basic
Rural Village PV System were used

d PVSyst. (3.4) littp://www.pvsyst.comn)/
d RETScreen PV (3.1 h({tp://www.retscreen.ngt

Whichever “tool” Is used, what makes the
“optimised” design different from the standard desi
method is that defined numeric values of the variou
social and technical parameters identified aretinpu
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PV E lect rlucatlon PrOJect

The Vlllage situation durlng t@e 0] ﬂ:" survey

- 167 homes, and 1,067 peo’fﬂe, S _: e
* No house had light | "“

« All homes cooked on open fires .ﬂ?

 No home had a tollet &

o All drank dirty river Watér

Dhadhaphaya Village z '
29° 39’ Northern Latitude, 81° 48’ Eastern Longltude at 2,550 m (8 366'feé‘t) altitude —
Population (August 2005): 167 homes with 1,067 peoples. One primary school class 1-7, one health post




What are the Needs .

identified by the local Communlty ?
e Light }
 Pit Latrine

 Smokeless Stove

 Clean Drinking Water
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15 clusters, each
with up to 18
homes with each
3 WLED lights

for 5 hours/day,
consuming
270 Wh dalily.

Dhadhaphaya Village
29° 39’ Northern Latitude, 81° 48’ Eastern Longitude, at 2,550 m. (8 366‘feet) altitude

Population (August 2005): 167 homes with 1,067 peoples. One primary school class 1-7, one health post




1y ffé'llage Solar PV System Definition
o 2 V&

Pl §?Iar Energy Resource:
" Dalil Avers ge Solar

7 A “I‘ ‘Ffrl ’ J’

" 15c|u931er have each“‘ri‘g- e
75W solar PV module, '
seasonally adj ustable.

The Battery Bank will

“provide upto 5 Daysthe

Eﬁergy forthe Lights =
= = needed tndependently
e i from the§un.
Dhadhaphaya Vlllage

29° 39’ Northern Latitude, 81° 48’ Eastern Longltude at 2,550 m. (8, 366'ft§et) altitude -
Population (August 2005): 167 homes with 1,067 peoples. One primary school class 1-7, one health post










Training and On Practical Installation

Creatlng
Ownership

Each Household
Participates in the Buildin
and Underground Cablln

Ten chosen Local People have
been Trained to Look After and
Maintain the Solar PV Systems &










. .. people have
now small, long
lasting lights

Thus from previous
dark, smoke filled
rooms. ..















 Constant development of all equipment which can be

manufactured locally, increases the appropriatenessnd
sustainability of a project.

[ That increases the ability to maintain and repair he installed
equipment, providing the local economy with jobs ad income.

4 It pays of in the long term to use only genuine matial.

Q ‘Install only well tested and approved equipment imemote
areas. Strive for sustainability rather than highes efficiency.




We know that in order to bring light in the homdghe 2 billion
un-reached people, new ways and approaches areteed

Through the identification of the social and tecahparameters for
the design of a rural village PV electrificatiorsgm, with small
amounts of power generation just for lighting, reéors ar
opportunities open up to fulfill this difficult t&

Further, it is also important to re-emphasise, ghat
lighting project should not be considered just as
an individual project, but always as an integrated
part of a wider holistic community development
project, bringing forth synergetic benefits.




The latest implemented rural village PV projecDimadhaphaya
village in Humla, serves as a practical exampleaf the
optimised design process has been applied.

Since May 2005 the 170 households of Dhadhaphdipgei
have now each 3 WLED lights for 5 hours a day.

Two non-formal education evening classes for matiaad
children are now running, with their own teachingterials
about the new lights, the new stove, the new pinia for each
home, the drinking water an houses.










For more Info:
Alex Zahnd

Email: azahnd@wlink.com.np







