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Our Project

Project Goal: To work with la Camara de Industria de Costa Rica to create an online
guide to educate Costa Rican companies about photovoltaic solar systems to
promote self-generation.




The Purpose of the Project

The Problem The Solution
High industrial ener . Use solar power to help industries save
Il ielEaulelHGnkanshy pPlldas money through self-generation

Precio pagado por la Industria en Ctvos $ por kWh en
Costa Rica, Europa y Estados Unidos

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
EST. EST.
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Obstacles of Solar Energy Usage

Scattered Information

Confusing Regulations

Inaccurate Price Data




Our Guide

Centralized Information

More Accurate Estimates

Quick and Easy to Read




Objectives

Objective 1 Objective 2 Objective 3 Objective 4
Obtain a better Create a profile Create case Renewable
understanding of solar panel studies of Energy Guide
of the providers in companies

production and Costa Rica that have

distribution of successfully

energy within implemented

Costa Rica solar energy




Objective 1

Obtain a better
understanding of the
production and
distribution of energy

within Costa Rica

Tariffs and Regulations
Interviews with various
contacts

Obstacles for solar panel

providers and users




Taxes and Regulations

4 ) 4 )

Importation Taxes: Installation Regulation:

- General Sales Tax - 13% = Availability (15%)

- Law 6946 Tax - 1.13% Feasibility and Design Approval

Commission

- Variable Tax

= 36% for Li-lon batteries

Inspection (not always required)
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49% Rule and Access Tariff

AUTOCONSUMO:

kw

Energia generada en excedente
e inyectada a la red publica
para aprovechar en diferido

ﬁ@a@s@«;@ug@gwﬁmgxm@u

Energia Generada y Consumida
en Autoconsumo [instantaneamente)

greenenergy:

MEDICION SENCILLA:

kW

u@s{&_sx:xeg:gugzgﬁg:gwx::ﬂ@_u

Compensacion de
Consurmo mediante
Medicion Neta Sencilla

greenenergy-




Additional Obstacles for Solar Panel Providers and Users

. Distance Factors
Travel outside the GAM

-
Low Quality Panels and Installations
Suppliers buy unknown brands
\
4 0
Long-term thinking
= Difficult to convince customers about a ROI
. of 7to 8 years p.




3000kWh Rule

o A
A Scenario | Scenario 2
Maximum Demand: 40kW Maximum Demand: 40kW
W00KWh === _ 4000 kWh === e —= - Load fee of
: 791.618,72
<J‘: - Tax of €11.452,34 /
2800 kWh === ===— == e g ‘ . kWh for a demand more
: 3000 kWh [f==—=============--—= - than 8kW
Consumption C "
" onsumption L
-H'.‘%-QI‘\\ p :
\'L\ ek Tax for the first
0 -
¢ 3000kWh of :
€219.480 [
—
L | 30
> Days
1 30
Da}r5 Costo:
"0sl0: @©219.480 (OkWh - 3000kWh) + €73,16/kWh x # KkWh (>3000kWh) + €91.618,72 (0OkW - BkW) +
@121.53/kWh x # of kWh C11.45234/kW x # KW (=8kW)
@121.53/kWh x 2800kWh = €340.284 @219.480 + (€73,16/kWh x 1000 kWh) + €91.618,72 + (€11.452,34kW x 32 kW)= (750.722




Objective 2

greenénergy-
&5 Hi Power
~“#Purasol

Create a profile of
solar panel providers

In Costa Rica




Collected Information

Vs

\

Background of the businesses

~

-

Technologies provided

—{ Types and brands

Distribution zones

N

Typical system sizes

'\ J L

General costs per kWh

\

Average return on investment

/




Price per
watt

$1.20 - $1.00 or
installed: $1 .90 less

Estimated
Return on 6 - 8 years 3 -5 years
Investment




Objective 3

Create case studies of
companies that have
successfully
implemented solar

energy

LABS

TOYOTA PURDY MOTOR

@ ASTEK.

OS'TA?‘\ Creadones de arnomas ¢ saborea

JANtOitos]

SAN PEDRO

Mo BAC San José



220kW solar array

864 Canadian Solar photovoltaic
solar panels

6 Canadian Solar inverters

Lithium-lon battery bank

Building was designed around

energy system




Curridabat Sunshine |
Cludad Toyota greenenergy

Parametro Descripcién

Cantidad Inversores 3 Cantidad Inversores 62 TOYOTA PURDY MoTon

Cantidad de Médulos FV 108 Cantidad de Médulos FV 3154

Potencia @STC (kWp) 34,56 Potencia @STC (kWp) 995
Compensacién de consumo Compensacién de consumo promedio Anual
promedio Anual (kWh) Ll (kWh) 1444 054,80

995 kW array

Compensacion de consumo , )
70% Compensacién de consumo energético

energético promedio anual (%) : 82%
promedio anual (%) . .
Compensacién del monto factura 45% 4 month |nsta||at|on process
eléctrica anual (%) ° Complaen;aclc'm del monto factura eléctrica 47%
anual (%
kWh/kWp estimado (3) 1.2 KWh/kWp estimado ($) 1.37 No energy storage
Retorno inversion afios 5 Retorno inversién afios 5 EStI m atEd ROI — 5 yea =
Purdy Motor, Curridabat 30 year warra nty
1000000 Consumo de Energia de la Red M Dinero Gastado en Energia 8000
: [ Installed Solar ]
= 750000 | 6000
E
5 | g
% 500000 I 4000 3 .
: 5 Required a new roof before
p— , 200 2 solar installation
) |
0 — 0
Jul. Agosto. Set. Oct. I Nov. Dic. Enero

Meses




Sistema Fotovoltaico 51,2 kWp

ASTEK

A partir del consumo promedio proyectado de 7.300 kWh/mes, el andlisis de curva de demanda y contemplando
los parametros de la nueva regulacion, se disefio el siguiente sistema:

CANTIDAD DE MODULOS
SOLARES

ENERGIA GENERADA
AL ARO

PORCENTAJE DE ENERGIA
INYECTADAALARED

INVERSION INICIAL AREA UTILIZADADE
TECHO

COSTO POR WATT PICO CONSUMO DE ENERGIA
INSTALADO DESPLAZADO

AHORROS ANUALES

Enertiva

Monto cancelado en factura eléctrica (¢/mes)
1250000.00

1050000.00 -

S *4;‘,,_‘\.

850000.00 -
650000.00 -
450000.00 -
250000.00 -

50000.00 - X
1 2 @ 4 5 6 7 8 9 10 11 12

=—Af0 2014  —#—=Ano 2015 Afo 2016  ===Afo 2017

\o@ ASTEK.

51.2kW system
Estimated ROl = 7 years
3 month installation process

15 year warranty

Aiming towards consistently
consuming zero energy
from the grid




1700 kWh per month
Estimated ROI = 8 years

Consumo Mensual de Energia de Antojitos 10 year warranty

6800k W 000 KW de Waited months for the

mejoras de eficiencia distributor to interconnect

energeética

4800k W

3000kW
2800kW

Efficiency was the main
priority that helped make it
worthwhile to switch to
solar

2000kW

Solo la Red LaRedy LaRedy
Energia Solar Energia Solar



Mo BAC San José

160 panels
5520 kWh per month
ROl = 6 years

Paid off in 2016}

10 year warranty

All of the locations are
certified carbon neutral

25 |locations have ISO 14001
certification




Objective 4

Create a Renewable

Energy Guide



https://wpi-cicr.squarespace.com/cover-page
https://wpi-cicr.squarespace.com/cover-page

Conclusions

The 49% rule, 15% rule, access tariff, and confusion on how
exactly they are applied lead people to associate solar energy
as a cost rather than an investment.

Customers often have false pricing information and think
only short-term

Despite these obstacles, case study companies prove the
benefits of solar energy.

A guide is necessary to address these obstacles and give
industries accurate information about solar energy usage in
Costa Rica.
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Recommendations

Continue to expand Make an
profiles on solar announcement for
providers and case the website to

study companies create awareness

CAMARA DE

PN O USTRIAS
o cosra /RiICA

Hold workshops
to promote energy
efficient
investments

Keep the website

updated




Expand the 49% and
15% rules to a higher
percentage and reduce
or remove the access
tariff.

Aim to set mandatory
standards for solar

technology

acesolar oo for Tegaton &

gsuciaciﬁrn cu*lstarriceme reduce the importation
e tax on lithium-ion

batteries
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Questions?
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