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Context:	the	energy	situation	in	Cuba

Renewable	energy	policy	vs	energy	
transition	policy	in	Cuba

UH Sostenible: the energy transition at 
the University of Havana

Introducing	the	PV	Research	Laboratory
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Basic	research Applied	research HR	development

Pioneer	Lab	in	PV	in	Cuba

Multidisciplinary	team:	physicists,	physics	engineers,	mechanich	engineers,	electric	engineers,	industrial	designer.



TRL

Presented as a design model at the 
Cuban Intellectual Property Office 

PV	materials	and	
devices	at	Lab	
scale	

Nanoscience	and		
nanotechnology

Lab	testing	

Validation	on	real	
conditions

PV	systems	evaluation	and	inspection

AgroPV

PV	systems	design,	
specialized	training,	

consultancy,	
technology	validation



• Site	inspection	

• 3D	Modelling	(Inventor)	

• Shadow	simulation	(PVsyst,	Sunpath)	

• Electric	diagrams	(Autocad)



Identificating	objects	that	may	cause	shadow	projection	



Example:	PV	systems	for	the	Ciénaga	railway	station,	3D	representation



When	 the	 investment	 for	 the	 construction	 of	 a	 photovoltaic	 installation	 is	 made,	 its	
performance	 is	 expected	 to	 be	 the	 maximum	 possible	 during	 the	 planned	 time.	 This	 will	
depend	on	 its	design,	the	quality	of	the	components,	 its	correct	construction	and	finally,	 the	
periodic	 monitoring	 and	 review	 of	 the	 installation	 for	 timely	 intervention	 in	 the	 event	 of	
possible	failures.



Visual	inspection	

Thermography

	I-V	curve

Electroluminescence







Josué	Benavides	Esteva,	et	al.	Electroluminiscencia	de	módulos	de	silicio	policristalino.	
Ingeniería	Energética,	2022,	43(2),	mayo/agosto.	ISSN:1815-5901.	
Sitio	de	la	revista:	http://rie.cujae.edu.cu/index.php/RIE



We	organize	the	most	important	conference	about	PV	in	Cuba



Training

@LifvUh



Training

@LifvUh



Training:	combining	lessons,	practical	sessions	and	digital	tools



Training



Training:	didactic	equipments



Solar	Technology	Application	Resource-Centre



Context:  
the energy situation in Cuba



http://www.cubadebate.cu/especiales/2022/09/14/cuba-en-datos-apuntes-necesarios-sobre-las-termoelectricas-que-debes-conocer/

Electricity	generation	in	Cuba	



http://www.cubadebate.cu/especiales/2022/09/14/cuba-en-datos-apuntes-necesarios-sobre-las-termoelectricas-que-debes-conocer/

of	the	electricity	in	Cuba	
is	generated	by	fossil	
fuels



thermoelectric	plants	in	Cuba	
8	thermoelectric	plants	with	
20	blocks	in	explotation	for	
an	installed	capacity	of	2608	
MW

http://www.cubadebate.cu/especiales/2022/09/14/cuba-en-datos-apuntes-necesarios-sobre-las-termoelectricas-que-debes-conocer/



thermoelectric	plants	and	thermal	
generation	blocks	in	Cuba

http://www.cubadebate.cu/especiales/
2022/09/14/cuba-en-datos-apuntes-necesarios-
sobre-las-termoelectricas-que-debes-conocer/



Heavy	
dependence	of	
fossil	fuels	

Infrastructure	
obsolescence		

Lack	of	
maintenance	





60	%	of	the	energy	consumption	in	Cuba	is	located	in	the	residential	sector





Dependency of 
fossil fuels

Obsolete 
electricity 

infrastructure

Climate change: high 
temperatures and 

extreme meteo events 



Renewable	energy	policy	vs	
energy	transition	policy	in	

Cuba



Source: MINEM, June 2022

Cuba:	2014	-	POLICY	FOR	THE	PERSPECTIVE	DEVELOPMENT	OF	RENEWABLE	ENERGIES	
SOURCES	AND	THE	EFFICIENT	USE	OF	ENERGY	UNTIL	2030	

17	Bioelectric 13	Eolic	parks 					PV	parks 74	small	
hydroelectric

Energy	share

2021	-	Updated	goals



RENEWABLE	ENERGY	SOURCES	INSTALLED	POWER	BY	TECHNOLOGY	AND	BY	YEAR

Source: MINEM, June 2022



In	2022,	Solar	PV	has	the	following	numbers:	
238	MWp	installed	in	74	PV	parks	
12	MWp	installed	for	self	consumption	(consumer	side)	
2.37	%	of	the	electric	generation	of	the	country	
6,72	%	of	the	generation	during	the	noon	peak,	equal	to	300	000	homes



Most	of	the	installed	power	in	the	country	since	2014	has	been	developed	in	photovoltaic	parks	by	the	UNE,		
in	69	installations	with	fixed	photovoltaic	modules	for	a	total	of	163	MWp



1	east-west	PV	system	of	8	MWp,	foreign	investment



3	solar	tracking	installations,	up	to	62	MWp	at	the	ZED	Mariel	(Zona	Especial	de	Desarrollo),	foreign	
investment



1	solar	tracking	PV	system	with	bifacial	modules,	up	to	20	MWp	at	the	ZED	Mariel	(Zona	Especial	de	Desarrollo),		
foreign	investment



Highest	self	consume	PV	system	in	Cuba:	ZED,	2.4	MWp



Self	consume	PV	system	at	Ronera	Central	de	Santa	Clara



Self	consume	PV	systems	for	the	institutional	and	governmental	sector

Ministry	of	Communications National	Library



51	 kW	 PV	 system,	 Centro	 de	
Elaboración	 Barquillo	 rooftop,		
Santiago	de	Cuba

48	 kW	PV	 system,	 INRH	 rooftop,	
La	Habana

17	kW	PV	system,EMFRE,	La	
Habana

Self	consume	PV	systems	for	the	institutional	and	enterprise	sector



PV	for	the	agriculture

PV	at	Universities Water	purification



Approval	of	the	regulations	for	the	duty-free	import	of	SFV	technology	(Resolution	206/2021).	Introduction	of	the	online	
sale	of	photovoltaic	systems	aimed	at	the	residential	sector	with	a	capacity	of	1	kWp.	

1	kWp	PV	systems	for	the	residential	
sector



PV	country	commitment	until	20230

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

9
20

31 37.5

87.5
101.7

152.5
162.1

225.9 225.9

10.7	%	of	2104	MW	
1.29	%	of	12	%

					PV	parks



Regulatory	framework



Actors

GELECT	companies	
EIE,	Copextel,	CCE	
CEDAI	(SOC)

SMEs





Commitment with 
renewable energy 

development

Major results in PV, 
although there is 
much more to do 

There is a learning curve 
in the PV technology at a 

country level

There is a community 
around PV technology 

with a diversity of actors

The policy was only 
focused in 

technology goals



1 2 3 4

Electric	matrix	
(SEN)

Industrial	and	
services	sector

Agroindustrial	and	
food	production	

sector

Residencial	
sector	and	local	
management

5	
6
7
8
9

Management	and	energy	efficiency

Economic	and	financial	support

Science	and	innovation

Education	and	Sensibilization

Coordination	and	Governance

.



Energy transition  
at the UH UH Sostenible





UH Green   vs   UH Sostenible



7.2.2023

VR 
Dir Infraestruc. Tec 
LIFV - IMRE 
Instec 
SEDER 
Ext. Universitaria 
Dir Comunicación 
Dir Académica 
Geografía 



UH	energy		
transition

Electric	
mobility

Courses

Outreach

Digitalization

Energy	
management

Integral	
energy	
solutions

Grid	
optimizationWasting

Training

Communication

Economic	evaluation

To	think	the	UH	as	a	city



New policy for 
energy transition 

in Cuba

Good conditions for 
PV applications

This project can have an 
impact at both university 

and country level

The UH is also working 
in its own energy 

transition estrategy
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