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Social :  We are created as individual beings, in fellowship with others
Physical : We have a body which needs food, health care, rest

Mental : Being able to think clearly and make rational decisions
Spiritual : To strive for fellowship with our Creator




Simikot, Humla
Alt. 3’000 m.a.s.l
[Cat. 29° 58’ North
Long. 81° 49’ East

b

Nepalgunj

Alt. 120 m.a.s.|
Lat. 28° 03’ North
Long. 81° 38 East

\ Kathmandu

Alt. 1’337 m.a.s.l
Lat. 27° 42° North
Long. 85° 22’ East




To reach Simikot and Chauganphaya
village from Nepalgunj one has to
either walk 16 days through the most
difficult and harsh Himalayan
mountain range, or ...




... one takes a one hour
adventurous flight with an old
Twin-Otter over and through the
mountain valleys up to Simikot, and
then walks for one day.




3 Dayswalk

No Tibet

Karnali, Nepal’s
longest River
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Chauganphaya Village

Lat. 30° North, 81.77° EasteAltitude 2643 m
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Through the open fire place, and “jharro™
burned for a dim light, the homes are full of
smoke. The Daily Firewood Consumption IS
as high as 30 kg — 50 kg, and the health of
Women and Children is In great danger.
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Household and Health Improvement with Solar Lights & Smokeless Stoves:
Baseline Questionnaire: Year 1 (2004)

Some of the 44 questions of the
Chauganphaya Village Survey

S etal Stove (defined kind)
“Jumla” design smokeless metal stove

4. Lighting Method:

Jharro (resin soaked pine wood stick)
Matitel (tupi) (kerosene light)

Candle

Hydro power

Solar

Does this household have a latrine? How far away is it?
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In order to define and calculate the
Chauganphaya Solar PV Village System
Jroperly, the local available solar energy
source (the insolation) has to be
own.

ls resource is defined through 3
processes, the NASA satellite data, the

' Meteonorm software simulation, and the
actual measuring in Simikot.




Average Annual Daily

Solar Insolation for
Chauganphaya Village,
at 30° North, and 2°643
m.a.s.l. is ~ 5.2 kWh/m?
on a 30 ° south tilted
surface

Average 30° towards Equator Tilted Solar
Irradiation from 1983 —1993 for Nepal
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METEONORM
Solar Insolation
Simulation
Software
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In order to understand the local available
olar energy resource the solar radiation
monitored and recorded in the High

titude Research Station in Simikot.




Measured
Data In
Simikot

In order to understand the local
available solar energy resource the
solar radiation 1S monitored and
recorded in the High Altitude
Research Station (HARS) in Simikot

at three different positions.

= Herizontal (international Standard)

- 30° South inclined (most used in Nepal)

- 2- axis self-tracking frame (maximum)




Pyranometer SPC80 E
Horizontal ¢

Measured Tl

.. : Pyranometer SP
Simikot 30 * Degree South

3

LY
b

T
S

r

. N g ’a _-‘_.-.
Pyrandim té;’S}iéBO
2-Axis Self-tfracking .




Pyranometer SPC80 ?
Horizontal / '

L
-

. ﬁ & {:-l ;
Pyranometer SPC8(
30 ° Degree South

T
.

-

=

_ _SPC 80 Pyranometer
L from SolData Denmark

= .4 57 " Pyransm té;*S}féso
hé - % 2-Axis Self-tracking .

{
[— i '_




1J1: recorded data in the dataTaker DT605 is
s[0)sllcaded on a weekly basis to the PC. ACD is
gzl - nd sent to Kathmandu to be evaluated and
[N L1 = ihe graphical display of the 3 different
solar | 1on values as well as the other data.
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Chauganphayg S Vlllage Solar Energy Resodrbe

Solafk PV System ‘ - Dally Average Solar;
Concr tlon Defmltloh Radla:uon 4.5 kWh

63 Homes Wlth
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prowde Ene,Fngndependent fromthe Sun

e e g T l’,
B




Back of the Envelope Calculation of the
1auganphaya Solar PV Village System

~ Solar PV array Size:
& . 700 Wh (daily load) /
N\ 0.8 (battery bank
\aa efficiency) = 875 Wh
\\\\ per day

Battery Bank size:

5 Days (Independency from the Sun)
X 0.7 kWh (daily load) / 0.35 (DoD)
=10 kWh




Some Basic Inp

PVSyst3.31 Design Software Tool

Project : Chauganphaya Village Humla
Gecgraphical site : Chaughanphaya Village Country MNepal
Situation : Latitude 30.0°M Longitude 81.5°E

Time defined as Legal time Time zone =3 Altitude 2643 m
Monthly albedo values -

Jan. Feb. Mar. Apr. Way June July Aug. Sep. Dot Mo, Deg.
Albedo 030 030 | 025 | 025 | 025 | 020 0,20 0.20 025 | 025 | 030 | 030
Meteo data : Chaughanphaya Village , synthetic hourly data
Simulation variant : Simulation variant
Simulation date  23/04/04 D9h0s

Simulation parameters :
Tracking plane, two axis Minimum tilk 5° Maxamum it 80"

Ratation limitations Minimum Azimuth =107 Maximum Azimuth 107
Haorizon Average horizon height  23.9°
Near shadings Ma Shadings
PV array characteristics :
PV module: Si-mono Module name BP275SF

Manufacturer BP Salar

Mumber of PY modules inserie 2 modules in parallel 2 strings
Total number of PV modules ; Mb, modules 4 unit nom. power 75 Wp
Array global power Maminal (STC) 300 Wp At oper, cond. 270 Wp (50°C)
Array operating characteristics (50°C) Umpp 31V lmpp 9 A
Total area Module area 2.6 m* Cellarea 2.2 m®




Hourly values

User's needs: daily profile,
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the Major PVSyst3.31

Simulation Output Results

PWSYST V3.31 | Chauganphaya Elementary Solar PV Electrification Simulation | 23/04/04 08h14 | Page 4/5
Stand alone PV system: Main results

Project : Chauganphaya Village Humla

Simulation variant : Simulation variant

Main system parameters System type  Stand alone

Horizon Average horizon height 2397

By field crientation Tracking, two axes

Py modules Model BP2YSF Pnom 73 Wp

P\ array Mb of modules 4 From total 300 Wp

Battery Model Volta GSB100 Technology wvented, plates

Battery pack Mb of units &8 Voltage f Capacity 24 V / 400 Ah

Users needs Daily profiles  Constant over the year Global 2356 kWhiyear

Main simulation results

System production Total 240 KWhiyear Specific 801 KWhAWpfyear
Performance ratio PR 46.5 % Solar fraction SF  94.0 %

Loss of load Time fraction &.0 % Missing enargy 133 KWh

Investment Global incl. taxes 708000 NRp Specific 2360 NEpM/p

Yearly cost Annuities (loan 0.0%, 20 years) 35400 MNRpfyr Funning costs 12650 NEp/yr

Energy cost 200 NRp/kWh  [200 NRp = 2.85 US$ (1US$ = 70 NRp)]




I'he Following Equipment is used for the
auganphaya Village Solar PV System

olar PV Modules

-AXIs Self-Tracking Frame

K Charger
_* Battery Bank

s, Battery Bank Discharger
e Underground Cables
« WLED Lights (white light emitting diodes)




Fill Factor FF: Solar PV Modules :
Vip % Iy 17.00x4.45 BP 275 F with 75 W

V. xl, 21.40x4.75
P

_ maxmodule __ oc
n= - ==
P

inf romthesun

MODULE TYPE: BP 275F

NOMINAL PEAK POWER (Pmax) : 75.00
PEAK POWER VOLTAGE (Vmp) : 17.00
% PEAK POWER CURRENT (Imp) : 445
® SHORT CIRCUIT CURRENT (Isc) : 475
OPEN CIRCUIT VOLTAGE (Voc) : 21.40
MINIMUM POWER (P min) - 70.00

1

F max

Inip
M

oo gp

Volts

| Power specifications measured at standard Test Conditions,
Insolation of 1000W/m°, AM 1.5, 25'C cell temperature
A Module Certified to CEC Specification 503
RSP | oo by JRC ISPRA
¥ Group



2-AXIS Self-Trackin‘g
Frame for the 4 Solar
PV Modules BP275F

Enabling the 4 Solar
PV modules to
generate 30% - 35%
more Energy per Day

From Solar PV Array

to the Battery Charger




Solar Charge

e Up to 30 Amps Che

« Max. Charge Voltage
e Temperature Compent
« Equalizing Voltage 1
. Amblent Temp 10° C

From Solar
PV Array

From the Solar Charger
to the Battery Bank

20 Liter Plastic
Canister with
collected Rain
Water to top up
the Batteries




Battery Discharc

* Up to 2 x 140 WLED |
« Max. load 20 A @ 12 VI 189 x
* Visual Battery Charge cc 1 Watt

o Ambient Temp. 10° C - 5( WLED
T ' Lights

Underground Cables
to the WLED Lights

From Battery Bank Solar Discharger to the_x"‘“*\q

to Solar Discharger  Underground Cab{[5g
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Training and K On Practical Installation

Creating
Ownership

Each Household
Participates in the
Under‘g_rojund Ilng

Two chosen Local Peoples have
been Educated to Look After and
Maintain the Solar PV System




Thus Chauganphaya Village has

EnEiEe

i Eﬂ 4 x 75 Watt Solar
PV Modules

\ powering 189

1 Watt WLED
Lights

INn 63 Homes






Each family now
i with Light — Stove
Pit Latrine -Water

mh aself-tracking fral

TR T ':mh.ﬁ.r:ﬁ-:.‘f i

Central battery Battery bank in local made
bank with ., wooden box, well insulated

‘battery charger:.
Jand discharger \

a :.‘b'.t;

3x1\ 'tt;WLEDt“y
lights, enough;to read

and socialize 8 f
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- Smokeless
Metal
Stoves

e Holistic Way, ot only ng'hts' BUT also .
' . hauganpha%_n age Communlty

Clean
and save
Drinking

Water

Latrines _
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No Smoke insides Homes
through a Smokeless Metal
Stove. Daily 40% - 50% less

Firewood Consumption. Great

Improved Health Condltlons

AR S| |
Open Fire Place, the Homes
Full of Smoke. The Daily
Firewood Consumption Is as
high as 30 kg — 50 kg, and the
Health of Women and
Children 1Is in great dangg_er.
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Chauganpha _'ﬂrage in Humla NEPAL
(Latrtuole 30° North L Hu e 81.77° East Alutude 2643 m)

powered by a cen,tral vrlfage Iocated, 300 W Solar
PV system wth a self- trackrng frame ande -
underground cablm“g,,a smokeless metal stove, a pit
ldtrine, and access to'clean and fresh drinking water.




Chauganphaya Village Solar PV System Experience after 8 Months

O The 189 WLED lights are used 5 hours a day, from 06:00-08:00 AM, and from
18:00-20:00 PM.

The children study in the evening up to 2 hours.

The fire wood can be cut in the evening. No “jharro” is used anymore.
2 WLED lights had to be replaced due to mal functioning.

Some families wished that the WLED lights are brighter.

One cluster with 19 homes, whi connected to the powerhouse with a
distance of 400 m instead Voltage drop, thus the WLED
lights can not provide dyoInstalling a shorter new
line, or a second paral

Generally more social activities take place in the evenings inside the homes.

A monthly maintenance fee of NRp 10 (US$ 0.14) is paid by each family. Till end
of August NRp 3,500 (US$ 50) has been collected.

The battery bank’s voltage over the first 8 months (including the monsoon time)
was always between 13.5 VDC maximum and 12.3 VDC minimum.

The 2 axis-self-tracking solar PV module frame runs well so far.




Technically . . .

Economically . . .

Socially . . .
Environmental . . . ?




Questions which Need to be Asked
and Answered Satisfactory . . . ?

1. Have the needs of all Stakeholders been met ?

3. Have the Local People Participated from the Start ?

. Has Sustainability be considered before Efficiency ?

. Have the overall living conditions improved ?




Recommendation through some of the Major Lessons Learned
from the Chauganphaya Solar PV Village System are :

d
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d
d
d
d
d
d

Understand the village’s conditions befere the pro ect starts.
Be sensitive to the culture and cusie e

Involve the local community from i

The choice of power generation tet

preferred by the local community ane

Allot enough time to plan the projll’ii' |

Manufacture as much as possible locally.

Get the transport well ahead of.time organised.

Be aware of import policies and regulations and ordei

Incorporate time for technology transfer (tea g local manufacturers,
developing and testing Nnew pProductS)es. .~ .. e

Develop a training program for the local operating and maintenance peoples.
Once implemented the project has to run according to rules and regulations
defined by the local community.

Projects that can demonstrate environmental benefits will be easier to finance,
Implement and replicate.

Effective cost recovery systems through periodical payments/fees.

Long-term planned follow-up.
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