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PROCESS OF ENERGY MASTER PLANNING OF
RESILIENT COMMUNITIES FOR COMFORT AND
ENERGY SOLUTIONS IN DISTRICTS



Content

Introduction or ) | N w‘

* Background

Nl

 Energy Master Planning g e ¥ i)k Yy i 41
! ' =~ R ! N ‘ \

* Discussion

* Conclusions




Figure 3 » Producing <7

w\asin my

i S
°

ity

/ front yard"

Forest biomass

nailable resources including solar, wind, ocean, geothermal, energy

I Tede-communicat ions

Remote area
entrating Hydro Bioenergy CHP plant
mp:m.-r paeer with C0, capture o mwr
Wood = and storage
process
plant
Hjﬂ'ﬂ#ﬂ GD ﬂﬁﬂlﬂ.‘ﬂ'ﬂ.Hl CHF
Offshere Desatination plant "W, Smart grid control centre
wind power Dstributed '
ﬁ g ETETEY([3)50 0TS Venicle transfer staticn
] Elactric and electric recharging
WaWE DO s e (Hesl | M ol 2
o
Light Hﬂl.f;- I"“m'ﬂ Thes mal
storage

Heat |

heat pumg

Cities, towns and renewables — yes in my front yard, IEA

Ground souros



Introduction

®

Net zero carbon

SINTEF



Demand side Supply side

®

Net zero carbon

SINTEF



Background

~

Energy needs
beyond the
minimum code

requirements not

addressed

Look for creative
ways to drive
additional
efficiencies in
energy use and
reduce associated

K costs

Large coordinated
efforts are needed
to gain synergy

v

SINTEF



Microgrid Value Proposition

Reliability
Emergency
Services

Military Bases

Forward
Operating

Bases Developing

. Country On-
Developing Grid
Country Off- Renewable
Grid . Energy & Electric
Vehicle

Grid Integration

Campuses Ecotourism

Cost Environmental
——

Savings Benefits

Islands
Mines

Microgrids.com

SINTEF



Annex /3

Collection and
Evaluation of

Input Data for
Energy Master
Plan (EMP).

Subtask § Subtask

Collection of

Existing Case
Studies and
implementation
of pilot studies.

Subtask
C

Description of
existing and
innovative
technologies,
architecture
and calculation
tools for
performance of
central energy
systems (power
and thermal).

Subtask
D

Develop
Guidance for
Net Zero Energy
Master
Planning.

Subtask

E

Develop a
functional
modeling tool
to facilitate the
Net Zero Energy
Resilient
Communities
Master Planning
Process.

Subtask

F

Business, legal
and financial
aspects of Net
Zero Energy
Master
Planning.

SINTEF



Community Energy Master Planning (EMP)
process

Stakeholder goals for

energy, resilience,
and financial targets

KPI

Baseline and gap
analysis: required
data, methods of
data collection and
tools

Base Case —
connecting with
master plan, gap

analysis, and

financial base

Local action
potentials

Developing
alternative scenarios
and derivation of
community energy,
resilience, and
financial action plan

Implementation
strategy for energy
and resilience
projects with
financial planning

SINTEF



10

Constrains in EMP

Natural Constraints

Locational Threats

Locational Resources

Imposed Constraints

Distribution Systems & Storage
Building and Facility
Indoor Environment

Building Equipment and District System

SINTEF



Discussion

4

FULL POWER,
HEATING, COOLING
BACK-UP

11

A

BUILDING
INSTALLATION

=

BUILDING
CONSTRUCTION

*

INDOOR
ENVIRONMENT

SINTEF



Conclusions

e bottom-up vs. top-down implementation

* bottom up EMPs often appear in design challenges with ambitious
targets such as energy efficiency, resilience, short implementation
time or other imposed constraints.

* One approach is to initiate a “net zero” compound or other
limitations on the EMP process.

* Then the design challenge is “how can we match these ambitious

energy targets under those fuel and carbon footprint constraints”
12
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Conclusions (cont.)

* discussion is moving from the single building towards targets of a
community of buildings.

* The adoption of EPBD 2018 will have to be translated on the level of
a community.

* This provides certain flexibilities for the constraints on the building
level, e.g. if a historic building cannot fulfill the target values on the
building level, buildings in the neighborhood or an energy supply
based mainly on renewables can compensate the “failure” of the
individual.
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Further work

* Computer-based models for base case development need to be customized.
* Archetypes to predict energy use in districts adapted to different requirements.
* List of site-specific constraints is needed to help determining the solution room.

* International comparison and benchmarking is needed.

e |EA EBC Annex 74: http://annex73.iea-ebc.org/
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