THE STRATEGY TO MAKE THE CAMPUS, NET-ZERO ENERGY

6™ UNICA GREEN Workshop
Rome, May 2016
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University of Cyprus- General Information

AEstablished: 1989 — Students first admitted in 1992

ApPopulation: Approximately 7.000 students and
1.100 staff

ANumber of Faculties: 8

AA new University Campus is under development at
the outskirts of Nicosia. Expected to be completed
by 2030. Under full development UCY is expected
have 12.000 students

Mespite its brief history, the University of Cyprus h

earned the respect of the international academic The sland of C < located
- - . e 1Slana or Cyprus IS Iocate

community and the appreciation of the local society at the east edge of the

Andmission for the majority of undergraduates is by European Union
entrance examinations organized by the Ministry of
Education and Culture of the Republic of Cyprus
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University of Cyprus- Planning and Development

Campus Master Plan
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University of Cyprus- Environmental Policy
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Existing Situation
Consumption for Y2015

Primary Energy
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Total Energy Footprint
16,8GWh/ year
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Work Plan

Integrate
RES into
Energy
Mix

Use
Energy
Effectively

* Build better buildings ¢ Use Efficient Systems * PV installations
® Renovate existing * Smart meters e Solar Thermal

building stock e BEMS systems e Geothermal Heat Pumps
¢ Raise awareness e Raise awareness

P

Ahsh University
X of Cyprus

*x * %
.3 *
* *
UNICA Network of Universities
. . from the Capitals of Europe
x ¥
¥ oy ¥



Limit Energy Needs

NEW CAMPUS DEVELOPMENT

A Faculty of Engineering
A School of Biological Sciences
A Medical School

Nearly Zero Energy Buildings

EXISTING BUILDING STOCK

A Renovation of older buildings

Possibility for Energy Service
Contracts
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Use Energy Effectively

EFFICIENT SYSTEMS
A High Efficiency Chillers
A Building Energy Management Systems
A Smart Metering

RAISE AWARENESS
A Participate in SAVES

FURTHER OPPORTUNITIES

A Replacement of older inefficient
equipment such as boilers, pumps, fans

A Implementation of smarter control
methodology

Possibility for Energy Service
Contracts

e M a% | University
)‘UNICA‘ from the Capitals of Europe Of Cyprus

Network of Universities




PHOTOVOLTAIC INSTALLATIONS

Introduce RES

UNICA.

A 395 kWp already installed

SOLAR THERMAL

A various Installations for Domestic Hot
Water Generation

A Planned Solar District Heating
Installation

663,4 MWHh Electricity generated
during first year

A Solar Cooling

GEOTHERMAL

A 1 MW Installation Under Construction é CO2 Emission Saved:
at the Faculty of Engineering 553,6 Tons

.% Equivalent Trees Planted:
14.190

@ Light Bulbs Powered:
&

10 MWp
Photovoltaic Park

4.200.000
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Solar 23,000 TW

® Tidalo3Tw
World Energy
@ Waveo.2-2Tw O consumption
(power demand of 16 TW)
Q@ Geothermal 0.3-2 Tw

@ Hydros-aTw

O Biomass 2-6 Tw

Wind
25-70 TW

900 TW-yr

‘ium

90-300 TW-yr

A fundamental look at Energy Reserves for the Planet, Richard Perez & Marc Perez, 2009H
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Solar Irradiation in Europe

Global horizontal irradiation Europe
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) sollargis’

http://solargis.info

Average annual sum (4/2004 - 3/2010) 0 250 500 km
| B
<700 900 1100 1300 1500 1700 1900 > kWh/m2 © 2011 GeoModel Solar s.r.o.
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Grid Electricity VS PV Cost

&

urolkWp+VAT, LCOE with 20 years lifetime, 5%p;2

malptenance Electricity for households% Eurostat 2013, 2nd #emoster ,
~

Cost Maps for Unsub3|d|zed PV Electrlcny European Commission, 2014 20 W
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Development of PV plant
Desire Know How

(A Rectorate has set target A [A Experience from past A
for 100% Solar Campus project
A Endorsement from all A Alliance with Utility
Political players and Company
Policy Makers / \A PV Technology Lab )

N\ )

A Loan granted from
European Investment
Bank (EIB)

- O\l J

A Available Land
A Five year payback period

P
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Technical Characteristics of PV MWp Plant

Capacity: 10 MW

41.500 PV panels

Expected Installation Cost: €11.000.000
Area of installation : 140.000 sq.m.
Installation is expected to begin in 2016
Expected Annual Energy Yield : 17 GWh

To o o o Do Ix

100% OFFSET ENERGY
FOOTPRINT

CO2 Emission Saved:
14.858 Tons
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Some Technical Considerations Challenges

TYPICAL DAILY PROFILE .. .
8,000 A Maximize self-consumption

(Area A)
A Minimize Grid imports (Area C)

7,000
6,000
5,000

4,000

A Battery Storage (1IMWh
Storage is been considered)

3,000

2,000

Ice Storage

1,000

To o

Load Management
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Final Thoughts- Further Considerations

A Sustainability is not a “textbook or exact practice”

A If a project is economically viable through LCC analysis can it be
considered ar the same time sustainable development ?

A Is the practice of introducing RES the sole answer to the question of
sustainability? How do you optimize for the balance?
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Thank you for your
attention!

Costas Charalambous
ccharal@ucy.ac.cy
WWW.UCY.ac.cy
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