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Every home
with its own
RE production

All types of buildings present in the urban environment, and they are
not isolated from the energy grid.
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Shiftto a

PED approach
, Economics of scale
U Smart distribution

Optimal sizing
Optimal locations

Smart district heating/
cooling network

l
3;

RE production

Optimally scaled RE;
solar, wind, CHP,
heat pump etc.

« Cascading local energy flows by making use of any surpluses
« Using low-carbon energy production to cover the remaining energy use.
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POSITIVE ENERGY DISTRICT ENERGY SYSTEM

SMART-GR D ENERGY MANAGEMENT SYSTEM, SENSORS, CONTRO LS AND METERING
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RENAWABLE EN ERGY ENERCY DEMAND FLEXIBIL TY
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FLEXIBILITY STORAGE
DEMAN D RES PONSE
LOAD SHIFTING

BUILDINGS

[+
- V2G
.] A SMART CHARGING

APPLIENCES AND EV

REGIONAL ENERGY SYSTEM

SURPLUS RENAWABLE ENERGY EXPORTED INTO REGIONAL ENERGY SYSTEM

Positive [Energy-District.solution.booklet, [EU;Smart-Cities Information, System,November 2020

Create an area within the city boundaries, capable of generating more
energy than consumed.
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Larger energy
ﬁ N

apartment

block

(distant)
heatm hhﬁ
facility detached houses

Positive Energy District solution booklet, EU Smart Cities Information System, November 2020
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School

distric

Agile/flexible enough to respond to the variation of the energy market

because a PED should not only aim to achieving an annual surplus of
2023.10.20

net energy.
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It should also support minimizing the impact on the connected
centralized energy networks by offering options for increasing

- BRI A Onsiteload-matching

- BCHE Self-consumption

- EEZTHRIN Short- and long-term storages

e A bO—iL Energy flexibility with smart control
i',ﬁ?;‘;{r’ién g

@ clectricity use from the grid () electricity use from PV

Positive Energy District solution booklet, EU Smart Cities Information System, November 2020
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https://energyanalyst.co.uk/introduction-valuing-interconnectors/
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MAKING-CITY, Horizon 2020 project

>ABOUT >»CITY PROFILES Ei"h >NEWS & EVENTS >RESOURCES
Making
City

i

: 2
https://makingcity.eu/
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MAKING-CITY, Horizon 2020 project

2

LIGHTHOUSE CITIES

6

FOLLOWER CITIES

https://makingcity.eu/
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PED Implementation — Groningen

Retrofitting of residential buildings in order to maximise
Infrastructure performance.

Solar panels on the roofs of some buildings and car parks.
Solar thermal panels with geothermal heat pumps
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AmsTErdam Bil bao cltizen drivEn smaRt cities

ATELIER is an EU-funded Smart City project aiming to create and replicate Positive Energy
Districts (PEDs) within two Lighthouse Cities and six Fellow Cities.
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PED Implementation — Bilbao

5,500 new homes, 150,000 m? of office spaces, citizen spaces
(154,000 m?) and social and cultural facilities (93,500 m?)

» Accessible by zero-emissions vehicles.
* Three areas connected via a geo-exchange loop.

« Geothermal and hydrothermal renewable energy



GUIDELINES TO
CALCULATE THE
ANNUAL PRIMARY
ENERGY BALANCE
_ OF A POSITIVE
ENERGY DISTRICT

MAKING-CITY is a HORIZON2020 Project supported by the
European Commission under contract No. 824418.

Authors:
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METHODOLOGY

To calculate your primary energy balance (in terms of non-renewable primary energy)
you can follow this eight-step methodology:

DEFINE YOUR PED BOUNDARY E; m
The boundary is defined by the spatial and Making
administrative relationship between the ity
final energy consumption and the energy

generation units (inside the buildings or 1
beyond the boundaries, eg the grid).

Depending on the relationship, your PED

can have virtual, geographical or functional

CALCULATE YOUR ENERGY NEEDS

Heating, cooling, domestic hot water and

boundaries. electric energy needs must be identified.
2 The need could be determined by several
CALCULATE YOUR ENERGY USE approaches including monitaring,

calculations based on bills, simulation,

The amount of energy used to cover the )
Y standards or statistical data.

demand is established as thermal and

electric energy use, ie. the energy input 3

needed to satisfy the needs. It can also be

identified as the useful energy output of

the thermal and electrical generation 4
systems.

CALCULATE YOUR ON-SITE
GENERATION

Once the energy systems used to cover
the determined energy uses are
identified, .alculate the useful output of
these systems (i.e. the energy generation).
Then, identify if there is any remaining
energy needs to be covered by non-
renawable energy systems or external

ESTIME THE ENERGY DELIVERED

Both the output and input of each system
are linked with a source of energy inside or
outside the boundary for each energy
carrier. A greater energy Consumption over 5 grids.

a renewable energy generation within the CALCULATE THE PRIMARY ENERGY
boundary indicates an import (in) from Weight your energy imports (delivered to
outside the boundary. A greater renewable 6 the PED) and exports (delivered outside
energy generation within the boundary the PED) per energy carrier using primary
over energy import from outside the energy factors, in order to calculate the
boundary indicates an export (out) to primary energy exported and the primary
outside the boundary. energy imported. Primary energy factors

could be taken from national or
CALCULATE THE ENERGY BALANCE international standards.
The primary energy balance is calculated as 7
the difference between the primary energy 8 SANKEY DIAGRAM
imported to the PED boundaries minus the Once all the steps are finalized, an energy
primary energy exported outside the PED's flow diagram can be drawn (known as
boundaries. Sankey diagram), based on the energy
flows identified in the previous steps
(energy needs, energy uses, energy
delivered and primary energy columns).

2020.https://makingcity.eu/wp-content/uploads/2021/01/MCGUIDE-6.pdf
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Positive Energy District solution booklet, EU Smart Cities Information System, November 2020
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