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Introduction

Pariwartan Solar Project aims to supply solar electricity to Nepal Rastriya School located at a remote location on
Pariwartan Gaunpalika, Rolpa.Nepal Rastriya School is a Technical school located in Rangkot, Pariwartan 5, Rolpa
which provides education to almost 850 Nepali students in the field of agriculture, forestry and veterinary
science. The school is also proposed as a model school by the government of Nepal.
Despite being a major hotspot of Nepali Maoist Civil war in 2000s, the people in the place are now all determined
to have a better future and are supporting the initiative of a technical school in the area for better future
economically and upgradation of lifestyle heavily affected by violent maoist war.   

Currently, the school is supplied by a local micro grid produced electricity supply (Saharin Sagura Khola Laghu
Jalabidhhut Aayojana, Rangot, Pariwartan 5, Rolpa) but is facing scheduled power cuts for 3 hours during peak
time. This directly affects the multimedia classes, computer training, operation of lab equipments and thus
compromising the effectiveness of the technical education provided. The school has 30 computers used for
multimedia classes. The school also has heavy lab equipments such as incubators. The School currently is in
following situation: 

Location: Pariwartan Gaunpalika, Ward number 5, Rolpa

Number of beneficiaries: 850 students

Ownership: Government owned school

Existing Supply: Local micro hydro

Grid type: Isolated

Capacity of micro hydro: 60kW

Power cuts: Yes





Location
Country : Nepal
Province:Lumbini
District : Rolpa
Municipality :Pariwartan Rural Municipality
Place :Rangkot
Distance from Nearest highway : almost 4km
Altitude: 1479m
Latitude: 28°30'04.9"N , Longitude: 82°32'00.6"E
Standard of living: at poverty line



Healthcare facility in schhol (has refrigirators)
.Students in biology class
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Regular power cuts during class hours hampering the effective teaching (mainly multimedia classes). 
Low reliability of the existing electrification system due to improper management of the micro hydro.
Ineffectiveness in technical education due to difficulty in operation of lab equipments and computers.

Preliminary Survey,Planning and Design of 3.75kWp Solar power plant in the school.
Implementation of Design by transportation, fabrication, installation, testing and commissioning works of
Solar power plant components.
Training the local people and authority for its optimal use and Handing over to the school.
Checking the effectiveness of the project

Sufficient Electricity supply for effective technical education
Enhancement in quality of education, enhancing income generating opportunities for people of this
region.
Educational and economic empowerment in war affected area of Nepal.
Eventually uplifting the living standard of the people.

Emphasis on practical education will be enhanced
Students will learn new technologies more effectively
The officials will be trained for the proper use of technology and only be handed over

Background
Rotary Club of Central Rupandehi for now in coordination with local community & government and in the
financial support of Rotary Proposed the enhancement of Electric load capacity of Nepal Rastriya school Rolpa
by commissioning and installation of 3.75kWp solar plant in School Premise at Pariwartan Gaupalika Rolpa.

Problem Statement 
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Objectives
The Project proposes on expanding the capacity of currently available Electricity supply by adding the Solar
power plant of 3.75kWp capacity in the school with following objectives:
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Summing up, the overall objective is to enhance the effectiveness of technical education in the area by
upgrading the infrastructure and thus improving the quality of education and making people more capable
for income generation.
In addition to that a workshop on safety on usage of electricity and awareness on safe operation of electrical
devices will also be conducted. Different first aid measures for electricity induced accidents and shocks will
also be featured in the workshop.

The Project will strengthen the capacity of the school for better technical education which will ultimately
enhance the quality of education in the area, increasing income generating opportunities and ultimately
maintaining the peace in the region. 

Benefits

Sustainability

The project will be sustainable and have a long term impact because of following reasons:



Timeline of Project

Monitoring and Evaluation
Site Supervisor will also be hired to ensure the quality of the works along with the assistance from the
clients as well whenever available. Supervisor will be selected from among the local people to enhance
local participation and will be assigned a role of liaison officer as well who will not only monitor but also
help in maintaining the coordination with the local authorities, people and school administration.
A Commissioning Report will be published after the completion of the project and project effectiveness
survey will be conducted which will be used to assess the achievement of the project with respect to the
goal.



Technical  Analysis 
Electric Demand Calculation

Considering the system is used 3 hours a day( during power cuts), with all the loads turned on.
Total daily energy Demand= 18,900 Wh/day
Total monthly energy Demand= 18900*25= 472,500 Wh/month

Daily load profile:

Site Meteorological Data (Meteonorm 8.0)



Module Orientation

PV System Design

1.
The general rule of thumb is to tilt the module at the angle same as the latitude angle of the
location. Therefore, the module is tilted at a fixed plane at 30 degrees with respect to the ground surface and the
azimuth angle is taken 0 degrees. The loss at this orientation with respect to the optimum orientation is 3.2% and
global energy incident on the collector plane is 2114 kWh/m

Considering the average insolation as 5.05 kWh/m2 day from PVsyst

2. Battery Selection

Average daily need= 29.2 kWh/day
Accepted level of PLOL= 5%
Number of autonomous days= 1 day

From PVsyst, sizing based on yearly meteo and user need data:

Suggested capacity= 1824Ah
Battery system voltage= 24V

Battery type: Lead acid battery
Model: Exide Classic OPzS Solar 210
Nominal Voltage: 12 V
Capacity at C10: 155 Ah
Internal Resistance at reference temperature: 6.48 mΩ
Coulombic efficiency: 97%

Total number of batteries= 12
 In series: 2
 In parallel: 6

Battery Pack Voltage: 24 V
Capacity of Battery pack: 930 Ah
Stored Energy at 80% DOD: 17.9 kWh
Number of cycles at 80% DOD: 992
Total stored energy during the battery life: 19666 kWh

3. Selection of PV modules 

The selected PV module is Generic Mono 250 Wp 60 cells.

Specifications:
Model: Mono 250 Wp 60 cells
Manufacturer: Generic
Technology: Monocrystalline Silicon
Maximum Power Point (mpp): 249.9 W
Current at Pmpp (Impp): 8.15 A
Voltage at Pmpp (Vmpp): 30.7 V
Open Circuit Voltage (Voc): 37.4 V



Short-circuit current (Isc): 8.63 A
Efficiency per cell area: 17.57%
Efficiency per module area (ηpv): 15.36%

From PVsyst,
Module in series: 1
No. of strings: 15
Total number of modules= 15
Area covered by modules= 24m2

Max. operating power= 3.7kW (at 1000 W/m2 and 50 Degree Celsius)

4. Selection of charge controller

Generic universal controller with MPPT converter
Technology: MPPT converter
Control Mode: SOC Voltage
Maximum Efficiency: 97%
Maximum charging current: 114.5 A
Maximum discharging current: 88.2 A
Number of controllers: 1

5. Selection of Inverter

Sizing of inverter=                                 = 6200/(0.8*0.94)= 8244 VA

Considering surge of 2 times, inverter size= 2*8kVA= 16kVA



Cost Estimation
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