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* Humla” Population: ~45°000 people

* Between 2500 - 5000 m.a.s.l.

* Ranks 74" out of 75 Districts in regard to
poverty, deprivation, socioeconomic and
infrastructural development
development index

« 72 USS$ per capita annual income

* > 99% are farmers :

* Nepal’s Population (Sept 2006): 28.5 Mio

* Per capita annual income: 70 - 1500 US$

* 93% biomass consumption nation wide

» 25% have access to grid electricity

* 91 kWh annual per capita electricity consumption







Simikot, the district center of Hu la.

experiences 199 frost days/yean, &
allowing only 3- 4 months
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A Subsidy of

107 - 154 per SHS
for very remote
villages 1s
provided




AR S T . .
Compeétition focuses on the price, resulting

in lower quality products and minimal/no
training/follow-up of installed PV systems.

The urban driven business does not account
for the end users’ context and needs.

The end users lack awareness und education,
resulting in unrealistic expectations.

Two mismatching worldviews threaten the
local RE industry and disappoint the users.




F g . l echnical Problems"Encountered .

» Solar PV Module w{ ' . 3G
» Selar PV Modqg Frame ot -'

Q{Charge — and Discharge — C .. ‘11'51’ .

- 4 .
System - and HOUSE Wiring
: ’

"+ Battery Bank .

* Indoor Lighting



Solar P\!’ Module

. All.solar PV mo' ules 1nstalle(i n. Nepal are 1' _

;1‘"!

-I_. -_‘- - — " | »)
?J‘ b 1‘-;"—:-—-: ""‘i"" ";—-..:_-n..__ SENER

. Nomame Chlnese PV modules were the ones w1th the
greatest failure 1:ate and poorest performance.

'Mostfommon ,techmc,al fault 1dent1fied were the
broken and correded connections in the connectlon

boxvdmj pthe serigh€annected
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 Unstable, soft Himalayan
pine tree wood 1s used to
fix the solar PV modules.

e Snow and strong winds
change the modules’
position angle

* Increases the already

. terrible deforestation
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Solar System - and House Wiring

* Loose wiring 1s soon damaged
» Mice find easy access to the cables
er for children to get harmed






Battery Bank

* No periodical topping up
 Dirty conditions

* Mismatched batteries

* Directly connected to module
* No temperature adjustment
* Uneven, unprotected placed




Most Home Systems have 10-16 W PV modules
ostly Homes use three 10 watt Tube Lights
led Battery Capacity 1s usually 20-40 Ah
IﬂdOOI’ the Battery Banks have HIGH Daily DoD

Lighting B .
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!l Hon - Technical Problems Encountered
» Engrgy Demand / Need AsseS}i'&hent ; . 3%
reness Raﬁ‘ ng for the Need of Improyed" .' g ti 1g

. Tralmng for Solar PV Svste

[lation and Fo ow-up

. * Performance MomtB'Ping’



Energy Demand /
Need Assessment

* No Understanding of the
traditional Habit and
Method of “jharro” lighting

 No Identify of the minimal
Needs of Lighting for the
daily tasks

e




Awareness Raising for the Need of Improved Lighting

« [t 1s important to alert people of the damaging health consequences
associated with the use of “jharro”

the low luminous efficacy of “jharro”






Training for Solar PV System O & M

» Under the government subsidy scheme no
training for O & M 1s provided to the users

» Systems fail early due to the lack of basic i1ssues ik
such as protecting and topping up of batteries, . . R

 exchanging broken fuses, or cleaning the lights.




- Frequently users report that companies brought and installed the
government subsidised solar PV systems, charged extra for the
installation, and left as soon as the system was put in.

» No contact person was provided in case of equipment
failure. No follow-up visits take place. The users were left with
their new purchased system all by themselves. '

e A Kathmandu based solar PV company had previously a small
PV shop in Simikot, Humla’s district center, but low turn over and
high staff and transport costs due to the remoteness, made the
business not worth while continuing. Thus the shop closed.




.:_j.:?'if-lnd” ...that 1%&,'

aT“'ty of most of the 1qstalled Vlllage-bé *e 0

Bl

,. D¢ s not allow the 1mpr0vement of ‘nstalled field's
' ncourage any learnlng frohm_”_"users feedback.
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.. as this 1s
neither
Responsible,
nor Dignified
Development !

These
Condltlons
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and ci cumstances 5
hus far descrlbed

rural village electrification projeets I
the ovgggarchlng idea and c(ﬁncep




oty T""_;ej stoves, green ,a! yuses, S0
)/Vater heater !y; olar P

modules, etc. are ﬁrst they

final application fn th_e___

At an altitude of 3,066 meter aBove sea level, lies RID'S*-Nepal"‘s
High Alfitude Research Station (HARS) in Simikot Humla
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RIDS-Nepal
developed 3 Different
Solar PV System
Approaches

... considering the local
communities’ defined
needs and their cultural and
geographical context.
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]:ach hmnc ia. eléctnﬁaﬂ mth a
IIS for'WL LU lurhl.:a

e 'faamfpml ‘h 1i[awe W HEI J’ad@m]w scattered
t ‘howses . A single PV SHS £So0lar Home
1-\.""\-.
%m stem)for éach home provides an
o “@ppropriate electrification solution for
el_f;menmrj\ lighting with WLED lamps




P0551ble Remedies for the Same Technical and
~ Non-1 c_hmcal Problems Encountered o,

‘\‘_' ;

Podlinlé Tashaical Reedios! |
» Solar PV Module

e Solar PV Module Frame

* Charge — and Discharge — Controller
 Solar System - and House ermg

R w P

 Battery Bank
* Indoor Lighting

Possible Non — Technical Remedies:

* Energy Demand / Need Assessment

» Awareness Raising, Lighting Technology & “Family of 4” Concept
 Training for Solar PV System O & M

e Installation and Follow-up

 Performance Monitoring




RIDS- Nepal uses iWO types of PV Modules for the
three different So],ar PV System Approaches: |

- The mono- crystalllne BP275K (75WR)
- The, poly-crystalhne KT6T (Kgocera 16 WR)




Solar PV Module Frame

...and a leed / One Axe
adjustable Frame for SHS

.t a<Sinele. Axe

mhr"’

d]ustable Frame for a -
luster PV S ems e

et “'-""--u' %
e

“# Alongside the three

. ﬁxf_

e

different Solar PV
Village clectrification
_agproaches RIDS- |
i il Nepal developed also
three d‘IffeIent Solar
PV Frame Concepts
to maximise
utilisation of the
available daily solar
,. radiationg e

'::U-q:h__




ol Nepal deVeloped also
+ " three different Solar
e PV _Frame Concepts,
w to maximise
¥ tilisation of the
= available daily solar
radlatlon




Charge — and Discharge — Controller

[ﬂﬂ. IUHI H‘l'l-l-'! m
+
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roel( '; ) _roliél-'s-(C—C) is designed for a specific charge and
;1 according to the PV system approach and size.
j fax. and Min. battery cut off/in voltage of 14.4-14.7
and 12. _ ',.;:,'l-t respe_ct_lvely, dependent on the battery technology.
3. The battery | | peratui'e is also considered for the charging process.
4. Each PV system has an electronic fuse for overload/short circuits

protection.




Solar System - and House Wiring

» Qutdoor cables are protected within pipes against weather and people
. Indoor wiring 1s installed so that mice can not easily get at the cables
g 1eS/con ectlons are installed save and out of reach for children










Indoor
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Energy Demand / Need Assessment

A life expectancy o1 250’000 hours, == %’11 E
1 W power consumption and low With ;he locz
maintenance needs, makes the manufac it 16
WLED lamps an appropriate and s

a a 11 cv‘_‘;‘.'--
sustainable lighting solution. grec gi" e




Awareness Raising, nghtm'
Tecl _nology & “Family of 4” Co el

Users are also made '. . . and that the aim is for a long- @-
aware that unless = “term Holistic Community

they do change their Development Project, the so

open fire cooking called “Family of 4”, including

habit through a also Pit Latrines and Clean

Smokeless Metal Drinking Water Access for All.

Stove, their new
Lights will last not
very long, . ..

r i

By Demonstrating the
Brightness and
| %’ [lluminence of the
S WLED Lamps the
Users are Introduced

to the new Indoor
Lighting







Trammg for Solar PV System O & M

Understanding and

Maintaining one’s own Solar
PV System are Crucial
Parameters for a long-term & : £ N
Project Success and Healthy | b, | ” %‘;;
Ownership Pride. Thus Training for §

i Basic
¢ ; Understanding,

~ Hands-on Training in f
¥ aReal Field Context

. | provides Excellent
Maintenance & ! Instruction and

Operation are a Ed cation
Central Part of Each o o S—

: R %
Solar PV Project. ‘3 i*. gl







Installation and Fo




The RIDS-
Nepal Staff
Follow-Up
Each
Installed
Solar PV
System on

P |

IR D PRSI B
a reriogaical
Basis.




Intallatlon and Follow-Up

With the Basic Solar PV
Training Course it 1s
possible for the System
Owners to Participate in the
System’s Installation. That
provides the Needed Hands-
on Experience and the
Village’s Respect as the
Solar PV Specialist.

Seasonal Adjustments
of the Solar PV
Frames, Wire
Connections and the
General Condition of
the Installed Solar PV
Systems are Part of
Periodical Check-Ups
and data Collection.

Periodical defined
Data Measurements
of Each Installed
Solar PV System are
taken, to Ensure a
System’s Ongoing
Functionality.




Performance Monitoring

ik Thus RIDS-Nepal started in 2006 the Momtorlng

and Data Recording of Deﬁned Parameters 2

]]QA D‘f ‘71]]011- Q‘r 1+tamMmqg
5 U)’ \/111?.

In Nepal there 1s no
measured, recorded or
anectodal data or
information collected
or available regarding
the Performance of
installed Solar PV
Systems.




For Each of the Three
Different Solar PV Village
System Approaches, a
Monitoring Project has been
Designed, Each with a DT80
dataTaker Logger, measuring
and recording Defined
Parameters.

1

.. for the 2-Axis
| Central Village
| System . . .




... for the
Cluster Village







»

) B dataTaker DT80 Logge

dﬂtﬂ?&ﬁer
rtie Lomgges

A special, solar PV An 1nd1v1dal

powered box was written Program,
designed to contain a : . to Monitor Each
DT80 dataTaker | Solar PV System
Logger for Each PV ﬁ T a7 M P i o

S A h 9 e e S L was written for
ystem Approac ‘ J Each of the Three

Monitoring System. PSSl ces g s | installed DT80




Performance Monitoring

A Total of 22 Parameters . Global horizontal and on the POA Solar Radiation

are Measured, Calculated  « Generated solar PV module voltage, current and power
and Recorded in Each output

DT80 Data Logger * Solar PV module efficiency under the measured

Monitoring System. Some ~ conditions
ameters are . .. ° Voltage, current and power flowing from the CC into

the battery

« Voltage, current i power ﬂowmg to the air heater
dump load

* Solar PV module, ambient and battery bank
temperatures

e e i~ . © * Temperature difference between solar PV module and
"‘---fﬁ.;;- " & the ambient temperature
| & * Solar PV module power loss due to increased
S Y temperature
* 5 £4 -« Solar PV module manufacturer's efficiency minus the
~  measured "field" efficiency




Pamlatum DTED Monitoring System of a F5%W, Solar PV Module, 12V, 200 Ah B attery Bank, Village Clus ter, for the 247 Hovember 2006

100 < B0
Diaity 1-Axis Adpustable on the POA Solar Insolation: 5547 KWhim? Pamlatum Village Cluster with ]

1100 — =10 Homes and a total of 30, - 170
1 Daily Honzontal Solar Insolation: 4. 058 KWWhim® one watt, WLED Lights ]

Diaity Power Generated 75V, PV Module: B.351 KWwh [\ Caily Energy Efficiency; (0.209 kVvvh 0
0 (Daaly Energy in Battery) + 0,068 KWh

(Day Time Energy Consumption for

IR TR, W 0z <k : ‘o ]

Daily WLED Load Consumption: 0261 kv VALED lights) / 0351 Kvwh (Diaily Salar } =
800 PV Module Energy Generation) = 100 = —

Daity Energy Into the Battery Bank: 0.208 Kvwh \\ 79.2% (Total Solar PV Cluster Systemn ]
00 Enerogy Efficie ncy)

i I N\ B
)l |

=00 - =

Watt/nf {Solar Insolation on the Plain of the Array

Watt (FV Power Generation, Battery Power, WLED Light Load

&P P F

ol g I L e b, & ,
k-1 o 1 o a5 Pt S L Wit o o o o '-I:-E
Time
~ == Axis Adjus s e Solar Inselation —Saka M Module Do = =Paw i nta the Baltery Bank —LED Light Loas J
Pambsium OTED Solar PY Village Clugter Maonitaring Sysem 24th Mav ember 2006

Hours Performance Period of a Solar PV Cluster

System




Summary

There are many villages in the high elevation areas of the Nepalese
Himalaya that will never see the grid reach their community. Solar PV
systems, a mature and approved technology, supported by a government
subsidy program, allowed a steady growth in solar PV system installations
in the remote mountainous communities over the last decade.

Our field experience and observation of other projects has show
standard and quality of the majority of the solar PV svét‘ -
Ifilling the 1nitial des1gn demands in regard to equ' !



Conclusion

There are possible remedies to the 1dentified Technical and NON - Technical
problems. It lies with us to be determined and willing to get deeply involved
as professionals and friends 1n the lives of our neighbors . . .

The following recommendations, learned through 10 years practical
experience of installed and monitored solar PV systems in the remotest Nepal
Himalayan mountain communities, summarize the main lessons learned . . .




[essons Learned

- A Base-line survey of the community's current living conditions and self-identified
. needs has to be conducted before a solar PVvillage project is planned
=y ar PV village system project should always be considered as an integrated part
Wit _D project approach such as the "Family of 4".
ts ha 0 take nitiative and explicitly express their interest in starting
olar PV.F_V 98 I'OJGCt

¥ ” technologies need to be demonstrated

to services and life cycle costs.

e systems’ load demand, load

» Form solar PV system user committees, responsible for the O & M of the systems,
regular fee fee payments etc.

* Professional design of the PV systems, based on actual local geographlcal chmatlc |
meteorological and cultural data and conditions, is essential. ' | |

 Use and apply locally developed and manufactured equipment whenever possible.

* Equipment has to be checked for appropriate quality and reliability before installation.
* Train the end users in solar PV basics, hands-on system installation and O & M.

« Each PV system 1s numbered and registered for monitoring in a follow-up program.

* Chose some PV systems for long-term data acquisition and performance monitoring

» Conduct re-surveys after 2, 5 and 10 years of the installation.
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