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Introduction

 Framework: Wedistrict EU H2020 project;
 Objective: Integration of multiple source of renewable
energies in order to achieve 100% renewable DHC;

Technologies:
Lo %k, Solar Ll Data centre waste
@ Technologies EEEE  heatrecovery

%"E Biomass m, Energy
&= technologies ﬂ storage

= Hybridation PV- UDD ICT
ihﬁﬁ Geothermal Energy B0 system

Cooling from renewable
" S|&  energy sources

e Evaluation based on overall system and individual technology
KPls
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Motivation

 Combination of DH and DC services in a same systems are
more and more common;

 Renewable and waste energy integrated in a DHC Systems
may be used for heating, cooling or for both of them;

* An objective comparison of different DHC configuration or
DHC with individual systems, allocating inputs between the
services;

* Need for evaluating heating and cooling service separately;

* The way for achieving a fair and clear comparison by
introducing robust, consistent, transparent KPIs;
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System boundaries

DEMAND DISTRIBUTION SUPPLY

Supply plant

ah.de/

Heating
demand

Heat

Substation Solar

thermal
|

Heating distribution Biomass

ah_[ gen
[ 1
Abs Geo
chiller HP
Cooling — |
demand Cooling distribution
Cool
Substation
Eel.exp
\~ ------------------------------------------ —' o U.IE
System analysis boundaries E’? DISTRICT

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°857801




6-7 October 2020 6" International Conference on Smart Energy Systems #SESAAU2020

0
= |
Key Performance Indicators

Energy
* RER Renewable energy ratio [-]
for Non-renewable primary energy factor [-]

Environment

*  Keon Equivalent CO, emission coefficient [g/kWh]
Ky Pollutant emission coefficients (“xx” being SO,, NO,, PM, 5) [g/kWh]
Economy
 CAPEX Capital expenditures [€/kW]
*  OPEX¢ Fixed operational expenditures [€/kW]
« OPEX, Variable operational expenditures [€/kWh]
« LCOE Levelized cost of energy [€/kWh]

Socio-economic
e sC Environmental social cost [€/kWh]
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Challenges
* When the same energy source is used for providing both
heating and cooling, the KPls are becoming fuzzy;
* Need to clarify which part of the used thermal energy
; goes for which service;

E e Similar when the same equipment is used for providing
both heating and cooling, the Economy KPIs are not

straightforward;
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Step 1:

Introduction of Energy Share Factors:
* Separation of energy used for cooling and for heating;
* Based on the energy balance of the system;

o), = Qn.dis
Qh.g-ctCQns—ctQhn.dis
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A quick example (1)

Renewable Energy Ratio :

RER — EPT‘BTL

Eptot

All Sources only for Heating (standard DH):

i RER. = 2i(friEin) f — Primary energy factor
P % (FeiEin) E — Final energy

g Sources Shared for Heating and Cooling:

RER. — 2i(friEiny + (ap) [ 2 (friEine) |
P Y (fEinat (o) [X(feiEine)]

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°857801




6-7 October 2020 6" International Conference on Smart Energy Systems #SESAAU2020

=
Step 2:

Introduction of Investment Share Factors:

* Separation of investment for cooling and for heating
equipment;
 Weighted by the energy balance of the system.

g Can+ anCqnc

Pr= Cac+ Can+ Cane
] -
a I
]
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A quick example (2)

Heating CAPEX:

CAPEX =~ [€/kW]

All Equipment for Heating (standard DH):

C
a CAPEX, = "

h

g Equipment Shared for Heating and Cooling:
[Can +@

CAPEX, = S
[ | -
a I
]
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Example: DHC Olot, Spain

Energia Secundana Sistemas de Transformacion i (Co)Generacion Usos Finales y Servicios

a, =0,96
) B, =0,89

|| 6340t ‘ i'i { @ _El_a__cfﬁfa\d smarﬂi MWh . | m R E R c = 0 ,199
Captadores Fmoh;::; ;'cah T fio geot: 72‘3 MW ofrigeracien R E R h = 0 ,939

Geotérmica

[
|
\
|
|
Rad. Solar 1:201.0 MWh

Electricidad Solar; 10.2 MWh

e | CAPEX_, =789,7 €/kW

223.0 MWh : 106.9 M
398 —

Emisiones CO2 Red Eléctrica Balance Neto CAPEXh == 1 N 1 3 9 €/kw
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Conclusions

* |In order to achieve a clear picture on energy,
environmental and economic results of each
service provided by a DHC with common
sources, the share factors based on the energy

; balance and investment weighting ratio have

been defined.
rg * With the presented approach a robust and

g consistent KPIs have been obtained.
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Thank you for your attention!

aivancic@irec.cat

Full KPI Document available at: www.wedistrict.eu/wp-
content/uploads/2020/08/WEDISTRICT_WP2_D2.2-KPIs-definition.pdf
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Heating & cooling solutions
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