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About the Structure of the Deliverables D3.1 and D3.2
Thetwo TRANSFORM WBHA8liverables

D3.1Finalised prototype quantitative decision support model ready for replication in otbiesand
D3.2Guidance for the replicable use of the model and/or methodology developed in this work package and

recommendations for furthedevelopment

aim at differentaudiences and have to be seen as separate documents. Where D3.1 describes f
tool itself, D3.2 is giving advice to cities which want to adopt the DSE in order to be abldtto use
in the future, so some content of the deliverables has been duplicated in order to serve the
different audiences and should not confuse the readers of the two documents.

Since these are public documents the WP3 team tried to make the deliverables as consumable

as possible for future external readers.
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Outline, contents and target audience of deliverable 3.1

V Process of the DSE V User Manual V Technical _ V Deployment Guide
development documentation
_ =) =) =)
Content: Content: Content: Content:
Description of the DSE Instructions for using Technical details Document about the

development process

the DSE through the
user interface, including
a case study.

regarding the
development of the
DSE software.

required hardware for
running the DSE.

Audience:

Parties interested in the
DSE development
process

Audience
Users of the Decision
Support Environment.

Audience
Technicians/IT
specialists interested in
the software
architecture of the DSE.

Audience

Parties interested in
installing the DSE on
their own servers.
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WP30bijectives in TRANSFORM

To developa prototype Decision Support Environment (DSE), winables decision makers

to evaluate the impacts of different transformation plans, under varying scenarios, based on
open energy datan addition to the prototype DSE, documentation materials are developed

for dissemination of the DSE to other cities.

The Deliverable 3.1 contains all the developed documentation material, describing the process
and methodology of the DSE development and all relevant technical components, including|ste

by step guidance through the DSE functionalities.
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2. Glossary

Smart Energy City

The Transform prografmas
set a definition for the Smart
Energy City which places th
energy targets within the
social, economical and
ecological context.

D

TheSmart Energy Citis highly energy and resource efficient, and is increasingly powered by renewable
energy sources; it relies on integrated and resilient resource systems, as well asdinsightand innovative
approaches to strategic planning. The application of information, communication and technology are
commonly a means to meet, these objectives.

The Smart Energy Citas a core to the concept of the Smart City, provides its users Withtae,
affordable, climatéefriendly and engaging environment that supports the needs and interests of its users &
is based on a sustainable economy.

ANC

I'S.

City Theme A specific subject that a city has chosen to focus on for the duration of the Transform project, e.g. distri
heating, urbarrefurbishment, renewables, smart grids etc.

Measure A specified intervention applied in a district or on the city level by a stakeholder or a group of stakeholde

Scenario A potential future state of a district and/or city described through a set of factors , e.g. population, gas p
electricity price, economic conditions

City Data City specific information that describes the state of the city in accordance with the specified Key

t SNF2NXIFYyOS LYRAOIFIG2NA 6YtLQao
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3.
DSE development
process

ﬁ

Content:
Description of the DSE
development process

Audience:

Parties interested in
the DSE development
process

3.1

3.2

S

3.4

SED

3.6

Why a Decision Support Environment

Analysisof existing Tools

WP3embedded within the TRANSFORM program
DSHlevelopment: involvingthe stakeholders

Designfocus: fromkey energythemes tokey energymeasures

Defining the energymeasures using d-stepapproach
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3.1 Why a Decision Support Environment? 1/2

The quantitative decisionsupport environment enables informed decision making It simulates outcomesof energy measuresand
supportsfact-basedand sustainableplanningfor city transformationsand containsfollowing five benefits.

Reliable& effective Decision making based on reliable analyses, taking all relevant city factors an T
analyses to increase KPIs into account. Future scenarios and expected impact on KPIs are visualized S e
sustainability in a clear overview (maps, statistics, etc.). il

[
J

-

The model is accessible online and serves as an online platform. Stakeholders R s
can add data, analyze data and cooperatively propose investments and develaop N
business plans. ‘

Long term cooperation
between stakeholders

The model serves as a growing, dynamd@tabase .datais stored and added
Opendata support online on a continuous basis. For every datet accessevels can be managed, 2% ‘d) &;;
from fully accessible to completely secured. ; @

Measure definitions can be exchanged between cities to share knowledge.
Cityexpertise exchange Exchanged measures can then be applied to specific local city data to ensure
local applicability.

The model gives direct access to the right data, measures, scenarios and tools.
Costsavings This prevents the city from starting every project with new data gathering and ﬁ
analysis, which saves project costs and time.

* X
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3.1 Why a Decision Support Environment? 2/2

DSE helps in identifying opportunities, allocating measures, determining potential impacts, and gaining
stakeholder commitment

Decisionmaking process

Analyze the city context { dzLILI2 NI F2NJ GKS GNIYaATFT2NXIFGA2Y

analyzed at district or building levels
Implement w An overview of additional and more detailed models to

support planners in decision making
Measure effects

~ _ w Focusing on city data and insights from these data required for
2 Set scenarios an@rgets decision making

Definemeasures w Viewing city and district data in a spatial form for assessing the
— opportunities to improve

Allocatemeasures } w Model for developing and allocating measures and viewing
~— 5 . their impact on energy indicators

S IUDRE w Analysis of the effects of measures under multiple future

~— Analyzeresults demand and pricing scenarios
u Committo implement Support for implementation plans

Plan w Opportunities and impacts of measures can be viewed and
S
"
s

* X
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3.2 Analysis of existingpols ¢ 1/2

Categories by which existing tools were screened

Energy demand

Calculatiorof the energy demand of the target location in terms of electric and thermal energy.
Basic breakdown of the calculated energy demand.

Energy conversion technologies used, consideration of energy conversion input and output types, ef

Energy supply distribution networks
Transport Consideration of the energy that is used in the transport sector
CO2 Consideration of the CO2 emissions due to energy use, production or distribution processes
Water 2 SN dZASKkYlFYyl 3SYSyGsz dzaSR g GSNJ f AFSOe Of Sz X
Waste Waste production/supply/collection, different uses of wastes in energy production
Society Quality of life, comfort standards
Costs Associated cost to energy production or energy efficiency measures implementation. E.g. fuel prices

investment cost for energy installations

Environment

assessment of the impact on tle@vironmentcaused by the energy systems or different energy systems
scenarios

) Time frame
Scenario

The duration of the scenario that the tool could allow the user to develop

development _
Time step

The time step of the calculations to determine energy demand and production

Urban design

The morphology of the city and the impact of different urban structures on the energy systems

Geographical scope

The geographical scale under which the tool could be used

DT
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3.2 Analysis of existing tools 2/2

Categories by which existing tools were screened

Features
demand | supply - Scenario c
- $ | development | 2
g | o Slal=lal&|alc © | Geogra
8| E | o > > Flol&|a|2|B]|c S | Chical
s | S| E Sl wlB|x|5|olElS|8|8]|8 c | phica
c |l 2| &8 Organisation (link) Access El o |58 e|gE L 2 | Time | (o] || SEpls
=18 g 2l T | 8| T L Time steff S5
w | e A i 0 frame
o | &
Geographical Scope Number Criteria Number of Tools
City 3 co2 29 0f59
City/neighborhood 6
Urban Design 11 of59
Global 1
GIS Interface 14 of 59
Global and regional 1
International 5
Island 1 .. .
Existing tool analysis has exposed the need for
Local/community 2 .o .
a better spatial integration ofenergy related
National/state/regional 22 .. . .
measures and linking of city wide asessment of
National/state/regional/city 2 . . . .
interventions with the actions on the scale of
Singleproject investigation 4 _
Userdefined neighborhoods/urban quarters.
 Bal
> DTU * K
accenture = B - vsrorm




3.3 Decision Support Environment embedded in TRANSFORM as WP3

The objective of WP3 is to enable informed decision making by analyaimdjntegrating availabledataand
providingquantitative information in a specific spatial context ofaty.

State of the art and

the city ambition

[WP1]

Transformation
agenda for a city

[Wpk2]

]

Map comparisons of

status quo using

spatial data (energy,

housing, mobility
etc.)

< < < < <

recommendations for further development

|

Quantitative
prediction of
impact of city wide
strategies and/or
measures

Developing a web based simulation tool

Promoting the sharing of energy data

Quantitative
decision
supporttool
[WP3

Supporting the process of stakeholder cooperation

Measuring the impact of Smart Energy City measures

Smart Urban Labs
at district level

Dissemination &
replication [WP5]

[WP4]
| |
Quantitative Best practices, data
prediction for structure and

impact of replicable
implementation stakeholder
plans in districts process

Guidance for the replicable use of the model and/or methodology developed in this work package and
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3.4 TheDSE development procegdnvolvingthe stakeholders

The DSE development process had many touch points with the city representatives. One of the most important design components
was to incorporate city energy themes and translate them into energy measures in the DSE. The table below contains the&ey ph
of this process.

Methods Exploration -
Conclusions &1 Sketch
First feedback from cities _

CNRY {'[&X hOiKSNI 2t Q:

Visiting Cities & Interviews

RequirementGathering

Data Collection (AMS, HAM)

Draft Prototype
Feedback NBY / AlAS&akz2t Qa
Fully working Prototype

Further Data collection &
Measure Development

* X

ture = AT fsron
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3.5 Design focus: from kegity energythemes to keyenergy measures

Each transform city went through the process fe down selection from 80 to -5 themes during intake workshops.
The themes were deepened into measures, modelled into the DSE.

: Selection Embedded
Selection : : : .
of key Translation of energy themes into energy in decision
of themesfrom :
. themes to measures making
long list
be modelled process
n =80 n=10 n=3c5 Further refinement on the most attainable # measures per city
| - measures given the data availability and
timeframes

AMS LYS CPH GOA HAM VIE

Thermal heat grid implementation E E E

Solar cell roll out E E
Wind turbine roll out

Energy distributionsystems
Retrofitting

Large consumers

Connect residuaheatto THG
Mobility

Implementcold-heat recevoir
CoordinatedBuilding

New Build

Public/ privatebuildings
Integrated planning
Infrastructure

Renewable energy

New entrepreneurship
District development

m m m-mme
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3.6 Defining the energy measures using an integratestep approad

The measure modelling process enabled the translation of an energy theme into a detailed measure.

Definition
of research
guestion

Design

of model
structure

Keyusers development of

Key users: alidation of

research question and usel model structure

structure

Transform: guidance on
development andick-off

Transform:development of
model structure

Collectionof city data

Validation
of measure
in DSE

Key userscollection of requirectity =~ Key usersvalidation of

data

measure in the DSE

Transform:modelling of measure ani Transform:demonstration of

data into DSE

LEEITT

modelled measure in thBSE

=
—
=
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DSE Full Usevlanual
r

Link to the tool:
http://sbcl.ait.ac.at/web/mfumarola/dst

Content:

Instructions for using the
DSE through the user
interface, including a case
study.

Audience
Users of the Decision
Support Environment.
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http://sbc1.ait.ac.at/web/mfumarola/dst
http://sbc1.ait.ac.at/web/mfumarola/dst
http://sbc1.ait.ac.at/web/mfumarola/dst

How to Start

How to get your City Smart

How to Add & Adapt

How to Use

How to Understand

1]}
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Log In

Analyze City Context
Set Scenarios
Allocate Measures

Determine Impacts

A Measure Library
A Factor Library

Case study

Glossary




Contents of the User Manual

How to Start

Log In

How to get your City Smart

How to Add & Adapt

How to Use

How to Understand

DT
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Analyze City Context
Set Scenarios
Allocate Measures

Determine Impacts

A Measure Library
A Factor Library

Case study

Glossary
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The Decision Support Environment can be accessed through the internet, and test accounts are available for new
that want to explore the options and get familiar with the DSE.

accenture 1. Access the Decision Support Environment

TRyNSFORM e CLL Go tosbcl.ait.ac.at/welifumarold dstvia Google Chrome

2. Type Username and Password

Login
Wi | Clickon the field, enter your details. o login details are providethgin
;:: e withdza SNY I YS WwiSadQ FyR L) a4s2NR
ity B3
e 3. Selectthe City
Qfm - City for which the scenario planning will be made
4. | £t A01 WwWhYQ
P - Opens the Decision Support Environment
TR/NSFORM P, | ) p—

Username*  Transformer A h—
Password* |sereere p =>------

Select City :Amsterdam v

= e Ll

>
accenture =




Contents of the User Manual

How to Start

Log In

How to get your City Smart

Analyze City Context
Set Scenarios
Allocate Measures

Determine Impacts

How to Add & Adapt

How to Use

How to Understand

DT
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A Measure Library
A Factor Library

Case study
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The Decision Support Environment consist of four main stepsisercan(1l) analysehe current energy performance of
a city based on the availabldata, (2) set scenarios containing assumptions about the future state of a city, (3) mimic
the transformation of anarea by allocating measureand (4) testthe local or citywide impact of such a
transformation underthe variousfuture assumptions (scenarios).

1 Analyze City Context View and analyze theurrent situation of thecity and set
targets for the future

2 Set Scenarios Determine the future state of the city by allocating factors of
uncertainty that will influence the outcomes over time

3 Allocate Measures Design transformation plans for the city via measure
portfolios in certain areas and for certain time frames

4 Determine Impacts Analyze the outcomes of the experiment created in the
preceding steps, compare different experiments to each other
to assess feasibility

=
=
=
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1 Analyze City Context

The first step is a representation of the available city data in the Decision Support Environment, that can be viewed

0F NJ OKFNIasx yR 2y | YILI GKNRdAK |y AYUSN}YOGAGS 3IS?
situation in the corresponding city, and enables the user to identifieas with opportunities foimprovement. Next to
SELX 2NAYy3 (KS OdzNNByd adliddza 2F | OAdGexX GKS dza SNyOl

Fa Y
[ 1) Analyze city data

Analyze the city data
TransformDashboard (Data from Transform)

ExtendedDashboard (Data from other sources)

GeographicaData (Selection of city area)
Selected City: Amsterdam
Set targets
. Futurecity targets as a function (%) of the current city data

.’::. Set targets (% of current city data)

Carbon dioxide emission reduction
Final energy consumption reduction
Increases in % renewabls energy sources

oo oo

R B3 B3 OR2
(==

Energy consumption cost reduction

=
=
=

B = nsrorm
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1 Analyze City Context @) Set Scenarios 3 Allocate Measures 4 Determine Impacts

In the second step, different futures for the city can be defined, with regard to the uncertain, uncontrollable factors f
a city actor. Examples of these factors are energy prices and interest rate.

Scenario Overview Set Sce nariOS

Scenario Mame

Create new scenario

Test 1 - As proposed

Test2

bbb e SelectExistingScenario  (follow steps below to validate accuracy)
hallz
test3 e 58t SGS SEAadAy3a aOSyl NA2 6 &

what hagpens now

Create/Edit a scenario

{:} Name the scenario and its description Create NeW Scenano
Hame
New scenario Name the Scenario, Adddascription
Diescription . . .
| Thismakes the scenario traceabésmd explicable to others
':-:' Add factors to scenario, and customize them by edit button .
e seanario Add factors to the Scenario
Select a fa (~] Factors in this scenario . . .
- Customize by adding under which factors
Miosesio | P the scenario will beun
R ‘ Remave frem Scenario
Create 3 new factar Edit factor
> DU
et
accenture = B o




1 Analyze City Context 2 Set Scenarios 3 Allocate Measures 4 Determine Impacts

{GSLI o Ada RSRAOFGSR G2 (GKS RS&aAday 2F GNIYATFT2NNIGAZ2Yy
do have control over. Each measure portfolio contains a set of measures, allocated to certain entities in the city (e.c
buildings) and to a specific time frame for implementation.

Measure Portfolio Overview

Create Measure Portfolio

Measure Portfolio

Heat pumps Name the new measure portfolio and add a description

Lokale warmtevoorziening

Portfolic Shower Heat Exchanger
Thermal Heat Grid Lisis

Remove

Create/Edit a measure portfolio

O Mame the new measure portfolio and its description Add measu reS to the porthIIO
Name
Select measures from the dropdown list

Description

OAGKSNI WIRR (12 LIENITFT2fA2Q 2NJ

O Add measures to the portfolio, and customize them by the edit buttons Ed |t/Create a neW measu re

All measures
Click on & measure to view the description

Add to portfolio 2

‘ Delete from portfolic

*Instead of creating a new measure portfolio, an existing measure portfolio can be
selected and either edited or applied via the outlined steps.

HNoLOBY T E TR NSFORM

Create new measure Edit measure

=
=
=
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1 Analyze City Context 2 Set Scenarios 3 Allocate Measures 4 Determine Impacts

{GSLI o Ada RSRAOFGSR G2 (GKS RS&aAday 2F GNIYATFT2NNIGAZ2Yy
do have control over. Each measure portfolio contains a set of measures, allocated to certain entities in the city (e.c
buildings) and to a specific time frame for implementation.

Measure portfolio

- b pee Allocate time and penetration rate

Air source Heat Pump ANCDERTE Time | Alocate Ares

Salar PV panels Allocate Time | Allocate Ares Select a measure and choose Allocate Time

Facade PV panels Allocate Time | Allocate Area ) )

Wind turbines Allocate Time | Allocate Area Allocatea start and end date for implementation of

Aquifer Thermal Storage op: | Allocate Time | Allocate Area

this measure

Use slideto set apenetration rate

Allocate measure in time

Please select the time period (from date - to date) in which the
measure has to be implemented fora TOTAL percentage given by
the penetration rate. The model wil distribute this percentage
linearly over the complete period on a monthly basis.

From
01/15

B

To
04718

Total penetration rate m
.

=
=
=
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1 Analyze City Context 2 Set Scenarios 3 Allocate Measures 4 Determine Impacts

{GSLI o Ada RSRAOFGSR G2 (GKS RS&aAday 2F GNIYATFT2NNIGAZ2Yy
do have control over. Each measure portfolio contains a set of measures, allocated to certain entities in the city (e.c
buildings) and to a specific time frame for implementation.

(1) Aocate measure to area

it g oW s o meieime 0t Allocate area
S — Choose the appropriate level of detalil
= ® 3 60t 201 k 0dAfRAY3I k ySiUg:
T 5, o o
1 Selectan area foiimplementation ofthe measure
‘ End the selection by doubldicking on the map
Man";a'\lrol: IWNav.::: Select (Info) | Choose number of maps: 1 23 4 . @ @ e . . . .
[ e—— = O NP Choose a filter criterion teelect only certain
::’:‘,,?:T = part 24 w SR eToY) Sntscasecion
= o . typesof buildings
® Press Select to confirm the selection
> DT
accenture =
—




1 Analyze City Context 2 Set Scenarios 2 Allocate Measures (4 Determine Impacts

In the last step, the user can determine the impacts of a measure portfolio (defined in step 3), given a
certain scenario (step 2). A combination of measure portfolio and scenario is called an experiment.
One experiment basically represents a possible future for the city. The user can view and compare the
outcomes of differentexperiments, measured on four city KPIs.

(D Create experiment Create experiment
Scenarios Measure portfolios
Scenaric Name | ‘ Measure Portfolio Selec‘[Scenario
- .
e—— Heat Pumps SelectMeasure Portfolio
M P Lokale warmtevoorziening . . . .
o see—n New measure Selectsimulation start date and simulation end date

MNew scenaricd

Mew scenariod Mew measure1

S e Click! RR SELISNAYSyYyidQ

Test 1 - As proposed Mew measured -

Test2 »| | b The created experiment is now sent to the simulation engine and the
Scenario description Measure portfolio description reSU|tS are being CaICUIatEd.

Start Simulatinm Nate End Simulatinm Nate

011186 = 04116 =

Add experiment

Select i t to vi It . .
2l Select experiment(s) to view results

Status

Selectthe experiment you want to view the results for

7

frisheg Clickle 20+t [/ AGe& LYLI OGQ> W{StSOi:-
116-01-01 | with delete Impact Log Addi
o fmsnes | | L. actual results on KPIs / changes in KPIs
4 3

ViewNB adzf Ga Ay WeENI yaF2NY 5BKO2I

B = nsrorm

Total City Impact Selected Area Impact

>
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In case a user wants to go more-gepth and review the assumptions behind the calculations of the four KPIs, or
change the values of city parameters, the user is referred to the KPI Definition tab of the Measure Libramdinap-
like structure gives an easy insight in the relations between variables, and the mathematical relations behind can b

reviewed by doubleclicking nodes in thenindmap.

oo ]
°‘—"""""°'-.'""“"‘“ Review KPI definitions
il R L. = Choose a KPI and see how it is
o wnbmies” / T calculated
A 4
% / Doubleclick on nodes to view
) \ o  Transport Effcency of Enargy . .
T e the equations behind
s View and modify city parameter
> e =
. values
vl gy Consumption ‘wauiv;;awbvm__
> DTU
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In case a user wants to go more-agepth and review the assumptions behind the measure impact calculations, the us
is referred to the Measure Editor tab of the Measure Librarymndmap-like structure gives an easy insight in the
relations between variables, and the mathematical relations behind can be reviewed and modified by decliaking
nodes in themindmap. A user can also create new measures by itself, using the Measure Editor interface.

Create a measure
L e
LFDIighting and sensars Create Description Name the measure and add a
awerHeatEx:hanger Vieuet deSCrIptIOn
ETTT—
. Saut Aot var|

_— Review / Edit a measure

o Visualize an existing measure
= - T m_—

N e —— Doubleclick on existing nodes* to view and
o - = i
\ change the equations
* production by 5o I . .
S e e .| Add new nodes* by clicking on one of the

colored buttons in the top menu

*See glossary for the meanings of the different
| types of nodes, or variables

=
=
=

B = nsrorm
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In the factor library, the user can review and modify the assumptions about different futures of a city. These
assumptions are stored in factors: different evolutions of variables with a high uncertainty. Next to reviewing and

customizing these factors, a user can also create new factors itself.

Q 00 W0 TNk TaTTor

Factor Name v jincn ng cncty prc

Remove
nput Varable]
Remove a value of the Tactor
Variable to link factor Name
Ewctroty Prce ¥ Increasing ewctroty proe
Description
Create
Remove Add a value to the factor
emwiiates @ Increasing electricity price values
0.227]
. = '
o0 Ja 20 0o
S — Mon Tud Wed n_ Set Sum N
WIS 3 ) a8 P
Remove a value of the factor sl 780 01 10 11 12 _
Re: s —~
move 3 ¥ (18] (38
13 14 1% 18 1 18 "% ,//
O P
9 =
Ren
//
T
-

=
=
=
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Create a factor
Select a variable to link the factor to

Name the factor and add a description

Review / Edit a factor
Select an existing factor

Add values and corresponding dates

B = nsrorm
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Case study: Instructions

In the following slides, background information is provided about an area of Amsterdam which will serve as a case
study area. This background information is interspersed with specific instructions on how to move through the
Decision Support Environment successfully, in order to generate insightful results.

Current and target CO, emissions:

2040 [- -81% 74 kt/year

A: Energy Saving B: Max Renewables

Window replacement SolarPV panels
roof / fagade
Shower Heat Exchanger
Wind turbines

LED lighting
Insulation

D: All Electric

Solar PV panels
roof / fagade

Wind turbines

C: City Grids

District cooling grid Alr source Heat Pump

Aquifer thermal storage

District heating grid
(open system)

tiesss
WV Sariwen

!
)

=
=
=
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Case study: Amsterdam Zuid Oost

! | ' ' Background
o /\\\ = . Amsterdam Zuid Oost is a mixeased area with
// _ / 7 S, S W low prices and littlerestrictions, whichmakesit
b /Aj N e suitablefor urban innovation andexperiments.

\ I TS = X i
AN e U § . Challenge
eee— N7 X Currentand target CO2missions

B AR oy

"""" ’ T N 2040 -< -81% 74 ktlyear

Ambition

Wreess,
B NN S vt

Gotostep 1.1

Become a selsufficient neighborhood where
- . energy is produced locally, from renewable
sourcesand where energy losses arainimized




1 Analyze City Context 2 Sef Scenarios 3 Allocate Measures (4 Determine Impacts

Login with the test account, e e | and look up different maps of the Zuid
in the city of Amsterdam: h2ad | NSI dzyRSNJ aD

_OK_I

1. Analyze the city context

In this step the city will be analyzed based on uploade

ity data, and energy targets can be set

Selected City: Amsterdam ( ) Analyze city data

! 4

Map Control:® Navigate'~ Select {Info) | Choose number of maps: ]

@ Help

Please select...

Select :I
Choose level of detail... ¥ || Please select... v|= ¥ . ’

) w Save selection! ‘i Saved se@
Choose map type: | Geofabrik v Choose map type: | ;LEEa?:onsumpt v

@ Set targets (% of current city data) —Geotaomic

I
Carbon dioxide emission reduction 20.0 r—er -+ ) v : ‘ | OsM Mapnik biw

¢ . . N

: - - OSM Publ. Transp. L.

Final energy consumption reduction 200 ~—@r Nt L 7 reilan 2N ‘ 7 4 AMS Construction Year

Increase in % renewsble energy sources 200 =ter Aasiaietl . ? 5 A;V:E E:‘consump:ior‘ = ,éppllisences
= et ,. < o » AMS El.Consumption - Cooling

Energy consumption cost reduction 200 = . ‘ AMS El.Consumption - Heatin;

. . AMS El.Consumption - Lighting

3 : AMS El.Consumption(kKWh)

ljburg M b AMS Gas

Consumption - Heating @

~»

Google Hybrid
| Google Map

> 3 y ; Cons. m3
: [l 186001 - 5850000
_ Il 521000 - 1856000,
air I 433000 - 822000
B : : 245001 - 433000
' 137001 - 245000
B 65001 - 137000
B 20801 - 65000

B 120800

};w-*_ﬂl_l tocom o
000 ¢ © OpenStreetMap contributors S




Case study: Question

Push for District grids?

S tings?
retrofit old puildings

=
]
=

>
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Challenge

Currentand target CO2missions

2012 | >0 wear
2025 _4 -55% 176 kt/year

2040 -< -81% 74 ktlyear

Question

What is the most coseffective way for
reducing CO2 emissions in this area of the
city (taking into consideration the local
characteristics of the area)?

Go to step 1.2

* K
* *
-_ TR NSFORM




.Analyze City Context 2 Set Scenarios 3 Allocate Measures (4 Determine Impacts

1.2 Set targets

Current and target CO, emissions:

Set reduction targets for the area 2025 . 5% 176 kt/year

2040 (- -81% 74 kt/year

Selected City: Amsterdam

&

Map Control:® Navigate'’ Select {Info) | Choose number of maps: 1234 e Help
Please select... =
- - ) ease selec } Select
| Choose level of detail.. ¥ || Please select... Y= v] I ?
" \w Save selection! | Saved selections...
) 1 > Choose map type: 1\_G€of55§i§ '-_J Choose map type:| AMS Gas Consumpt v |
@ Set targets (% of current city data) = Geofabrik _
Carbon dioxide emission reduction 20.0 - DUrgeraan K E .’ : - OSM Mapnik biw
L5 : - = OSM Publ. Transp. L.
Final energy consumption reduction 200 =@ S Zeeburgereiland R R P / AMS Construction Year
Increase in % renswable ensrgy sources 200 =@ Amsterdam R SR ) R Lo o v .| AMS El.Consumption - Applicances
< : e MU St s e S~ AMS El.Consumption - Cooling
nergy consumption cost reduction 20. O &]4 O ) 2 3 Z B AMS El.Consumption - Heating

SR . . AMS El.Consumption - Lighting
e B 1SS 1 AMS El.Consumption(kWh}

- lIburg .  palitpee y 2 AMS Gas Consumption - Heating
Qg Zuid / \ > . : Y AMS Gas Consumption(kWh)

AMS P/ Potential
AMS Wind Potential
emer - 8 Google Hybrid

% - ¢ Google Map

Buitenveldert Dutvendrecht o [" , v Cons. m3
* |l 286001 - 6850000
Billmees _ Il 821000 - 1856000,
. -
o Lair® *~ [ 433000 - 821000
o 3 R 245001 - 433000

137001 - 245000

- = I ss001 - 137000



Scenario 1; Baseline

No one knows what the future brings,

Factor name Change and different futures can mean
different outcomes for plans that we
Constant electricity price 0% make now. We can test the plans we

Constant gagrice 0% make,under different future scenarios
(0]

s s The aim is to find the most cost
scenario 2: Increasingyices effective way for reducing emissions,
and this costeffectiveness is highly

Factor name Change )
dependenton energyprices Therefore,
Increasing electricity price + 2% / year the uncertainty in energy prices is
where the municipality is most
Increasing gaprice + 2% [ year interestedin. We createthree scenarios

that together represent a range of
possiblefuture energyprices

Scenario 3: Decreasimyices

Factor name Change
Decreasinglectricity price + 2% / year Go to step 2
Decreasing ggsrice + 2% / year

DTU

>
accenture =

B = nsrorm




2 Set Scenarios

A{GFNI ONBFGAY3I + aOSYlINA2 o6& OftAOlAYy3d 2y al
A Give the scenarioanamé@ S ®3 & & anll stat bidkligigSactors to thecenario
A If the factor list is empty, create factors in the factor library (see next slide)

A2 KSy éQdZQNJS FTAYAAKSR gAGK GKS . &aStAYS
G5SONBIaAy3 LINAOSa¢d aOSylFINA2Aa YR FRR

In this step one or more city scenarios can be created by setting factors for (future) city characteristics.

Scenario Overview Create/Edit a scenario
Scenarioc Name wy Mame the scenario and its description
Fossil fuel favourad Name
Fossil fuel opposad Messcssnasiol @
Bazeling i} -

Description

Remowe

[\ J:I Add factors to scenario, and customize them by edit button

» All factors Scenario

| ‘3@ Factors in this scenario

Increasing electricity price Constant electricity price

Decreasing electricity price |
Constant electricity price @ L B

Increasing gas price

Ciecreasing gas price
Constant gas price

Interest rate

Energy Savings heat Exchanger

Increasing heat price

Decrasing heatpe Go toFactor library

=
=
=

>
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Thesestepsa K2 g K2¢ (GKS FI O02N) aLYONBI 2

edified vari: will take in the future

ji—graaseldec e) that a
9 ragie 1o 1Nk Tactor

SR T |l Y
Emissions from Gas

Emissions from Muclear

Emiszions from Oil

Emissions from Solar

Emizsions from Wind

Emissions from Central Electricity Production

Bamove | missions from Central Gas Production
. 9 missions from Central Heat Production
=
=

This step is to mak ns regarding the direction

Initial factor value:
Label

Factor Name ¥ [Increasing electricity price|

O T ST T O T o TooT

Gas Price
Hesat Price

Cold Price

Hesat from other renewables

Electricity from Hydro

Efficiency of Electricity Production from Hydro
Emissions from Hydro

[Input \Variabla]

Hemove a value of the factor

Remove

o remove a

Remove |

Variable to link factor Name Inifial facior value:
¥ |Increasing electricity price 0.208

Factor Name Electricity Price

Increasing electncity price
Description

There is no description of this factor

Create |

| Add a value to the factor

PE TV .

Remove

Increasing electricity price values

o0 Jany 20 N3]

e} S Return to step 2

Remowe

>
accenture =



1 Analyze City Context @) Set Scenarios 3 Allocate Measures 4 Determine Impacts

Make sureall three scenarios are created and fillexut

Scenario 1: Baseline

2. Set scenarios

In this step one or more city scenarios can be created by setting factors for (future) city characteristics.

Factor name Change
Scenario Overview CiealefEdil a scenario
cenario Mame MName the scenario and its description .. .
e O vome: e Constant electricity price 0%
Fossil fuel favoured | e 09020000 |peew o

Fossil fuel opposed Mew scenario|

Descripion Constant gagrice 0%

Baseline

Mew scenarnio

Remove

Scenario 2: Increasingyices

O Add factors to scenario, and customize them by edit button

» T”ﬁmrs .ﬂ@ Factor name Change

Increasing electricity price

e e e @ S @ Increasing electricity price + 2% / year
Constant electricity price

neraazing gaz pree | 4 | pemove rom Scenaro Increasing gaprice + 2% / year

Decreasing gas price

Constant gas price

S—— Scenario 3: Decreasingices

Energy Savings heat Exchanger

Incraasing heat price

Decreasing heat price Factor name Change
1-1;."15
Decreasing eleqrice + 2% / year
Decreasing ggsrice + 2% / year

>
accenture =

B = nsrorm
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A: Energy Saving B: Max Renewables

Window replacement

Solar PV panels
roof / facade

Shower Heat Exchanger
Wind turbines

LED lighting

Insulation

D: All Electric

Solar PV panels
roof / facade

Wind turbines

C: City Grids

District cooling grid Air source Heat Pump

Aquifer thermal storage

District heating grid -
' (open system)

=
—
=

>
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Solar PV panels
roof / fagcade

Wind turbines

The municipality has providedealistictimeframes
and implementation details for the measures within

Air source Heat Pump

0 KS 9d !StOppmMdlicd ¢ s
S e P e e

Solar PV panels 1 July 2015 1January 2016  70% elec_kwh > 1000

Air source Heat Pump 1January 2016 1 July 2016 80% use_of building <> office

Fagade PV panels 1July 2016 1January 2017 100% use_of_building = office

/;\Ss;fesg;f:;mal Storage 1January 2017 1 July 2017 70% use_of building = office

Wind turbines 1 July 2017 1January 2018 100%

Go to steps 3. 3.3

=
=
=

>
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3 Allocate Measures

/| NBFGS GKS a!'ff St SOGNROE YSIF adz2NB LJ2 NJ5T :
for each measure). Allocate the corresponding timeframes to each measure (step)6

tep a measure portfolio can be created containing one or more me iat are allocated to a

y area and implementation period

Measure Portfolio Overview Create/Edit a measure portfolio

Measure Portfolio |‘f \|

Ly Name the new measure portfolio and its description

Name

Description

There is no descrption of this measure portfolio

Remove
P . . .
i\ JJ Add measures to the portfolio, and © ize them by the edit buttons
All measures -
L
Measure portfolio: New meazure portfolio | _E Measure portfolic
Shower Haat Exchanger Measure (1) Time ) Area

LED lighting and sensors

pcate Area

Solar PV panels

Aquifer Thermal Storage open system

Solar PV panels

‘Wind turtines q Delete from portfolio
District Cold Grid

Micro CHP

Facade PV pansls

District Heating Grid

Window replacemant

1-10/12

oy S
| = | Allocate measure in time

=
Please select the time period (from date - to date) in which the Measure: Solar PV panels
measure has to be implemented for a TOTAL percentage given by i
the penetration rate. The model will distribute this percentage from o Benekatan e
linearty ower the complete period on & monthly basis. 07/01/2015 01/01/2018 700
From
a7i15 ™
To @
" .
@ ) | Goto step 3.4
Total penetration rate 70 [ ) January 2016 0 51k

Remove



1 Analyze City Context 2 Set Scenarios 3 Allocate Measures 4 Determine Impacts

Measure portfolic

Find the Zuid Oost area (south east), and select the Measure (1) Time 2) Area @
corresponding area and filter criterion for each measure SolerPVpanes | SewleTme | Sosms et
Facade PV panel Allocate Tinne Allocate Ares
Aquifer Thermal Stor | Allocate Time Allocate Ares
Allocate measure to area Wind turbines Allpcate Time Allpcate Ares
Measure: LED lighting and sensors
Map Control: " Navigate ® @t {Info) | Choose number of maps: 1234 @ Help

@ Please select... = Select]
| Choose level of detail... v | ase select... v|l> v
w Save selection! l Saved selections...

Choose level of detall... ‘

WKO-OPEN
MASTEHEAT 9 Choose map type:| Geofabrik v
BLOCK

CAREAIND } % X

| AREA-SUN ‘ 4 R Rt
N®

.

iy >

' M Please continue

QOuderkerk

e’Amstel

I TR/NSFORM

© OpenStreetMap contribgtors

200 m
1000 ft




1 Analyze City Context 2 Set Scenarios 3 Allocate Measures 4 Determine Impacts

Measure portfolic
Measure (1) Time [2) Area

Find the Zu_id Oost area (_south _eas_t), and select the = e A@
corresponding area and filter criterion for each measure Facade PV panels | Alocste Tme | Alocste Ares

Aquifer Thermal Stor | Allocate Time Allocate Ares

O ARl MiEasINe T aran Wind turbines Allocate Time Allocate Ares
Measure: LED lighting and sensors
Map Control: ' Navigate '® Select (Info) | Choose numberof maps: 1234 @ @ Help

rmedical @ =)
@ office ] Selectl
BLOCK lease select... vl = otiTeT l
frac_sun_max_energy_2 a ’ Zggﬁ s w Save selection! ' Saved selections...

frac_wind_energy_mwh
gas_consumption_cooking ap type: Geofabrik v
gas_consumption_heating_building

| gas_consumption_heating_tap_water /
gas_consumption_showering :

gas_kwh R

gas_m3 ’ :
heat_consumption_heating_building \
heat_consumption_heating_tap_water Bijimermeer

heat_consumption_showering
identifica

name
perimeter_m . &
status : o
sun_max_energy

an_mm‘_pnnrg: Broviris Weesp
use_of_building

WING_power_niw

| wind_total_energy_gwh

Repeat for each measur Continue when done

S ven 5
o Sonwey =




Scenarios Measure portfolio

Scenario 1: Baseline

All Electric
Factor name Change

L 0
Constant electricity price 0% Solar PV panels

Constant gagrice 0% roof / facade

Scenario 2: Increasingrices
Factor name Change Wind turbines
Increasing electricity price + 2% / year
Increasing gaprice + 2% / year

Air source Heat Pump
Scenario 3: Decreasingices

Factor name Change Aquifer thermal
Decreasing elec. price  + 2% / year storage (open system)
Decreasing ggsrice + 2% [ year

: SRR : : - Go to step 4
Continue with initiating simulation runs and obtaining results b

DTU

>
accenture =




1 Analyze City Context

2 Set Scenarios

3 Allocate Measures

O Create experiment

Scenarios
Scenario Name

")

Measure portfolios Click on an item in the legend to add/remove data from the graphs.

Measure Portfolio " . °‘
Use logarithmic scale Consumption

Baseline

Increasing pnces

I coid (id 1) I electricity (id 1) 0 gas (id 1) @l heat (id 1)

Diecreasing prices

Monthly consumption from 2015 to 2018

1.000M
Scenario description Measure portfolio description P
Click on & zcenans fo view There iz no descrption of 7S0M
itz descrption hiz measure porifoiio
’ ’ Jadeee el __
Start Simulation Date d Simulation Date =
p oy = ey SooM
01115 m] 01/20 [m] z |
O O January 2015 99
250M
O Select expermient to view results
| D | Scenaric Name |Mea5ure Portfolio |F'rn | | | | | | | I | |
oM [
15/01 15/05 15/0% 16/01 1&/05 16/09 17/01 17/05 17/0% 18
1718 | Baseline r 15/02 15/06 15/10 16/02 16/06 16/10 17/02 17/06 17/10
12/ 15/N7 1B TRM2 1EMT TR 17Nt 1FAT 17011

Usz lagarthmic scale Emissions e.

@ I coid (id 1) @ electricity (id 1) 0 gas (id 1) @ heat(id 1)

Monthly emissions from 2015 to 2018

1718 | Baseling Energy Sawing

Total City Impact

400M

300M

After step 5, wait
till experiment is 2o T
finished, then

piste=tlEs Il MH”HN“ [l

| 1)
FTe]
Ly
| )

=

oM
15/01 15/05 15/09 1&6/01 1&/05

Use logarithmic scale Renewables 2

B coid (id 1) I electricity (id 1) @ heat (id 1)

Monthly renewables from 2015 to 2018

200
150M
100M
S0M
_THQEL“T.IT i
ljlu_i II I I I I I

15/01 1%/05 15/09 1&/08 16/09 17/01 17/05 17/09 1
16/06 16

KWh

15/02 15/06 15/10 16/02 10 17/02 17/08
1502 1E/NT 1511 TEM2 1EMT 1R 17Nt 1707 1701
Use logarithmic scale Casts e

B coid (id 1) @ electricity (id 1) 0 gas ¢id 1) @ heat (id 1)
B investments (id 1)

Monthly costs from 2015 to 2018

100M

- JEU

g S0M

17 GS 'E,

]
n
T I

oM =01
15/01 15/05 15/09 16/01

4 Determine Impacts



A: Energy Saving

C: City Grids
District cooling grid

District heating grid

>
accenture
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Window replacement

Shower Heat Exchanger

LED lighting

Insulation

Scenario 1: Baseline

Scenario 2: Increasingrices

B: Max Renewables

Solar PV panels
roof / facade

Wind turbines

Factor name Change
Constant electricity price 0%
Constant gagprice 0%

Factor name Change
Increasing electricity price + 2% / year
Increasing gaprice + 2% / year

Scenario 3: Decreasimgices

Factor name Change
Decreasinglectricity price + 2% / year
Decreasing ggsrice + 2% / year

* X

* *
E TR;NSFORM




Contents of the User Manual

How to Start

How to get your City Smart

How to Add & Adapt

How to Use

Log In

Analyze City Context
Set Scenarios
Allocate Measures

Determine Impacts

A Measure Library
A Factor Library

Case study

How to Understand

Glossary

DT

accen’?ure = AIT‘m

=

* X
x0T
-_ TR NSFORM




1 Analyze City Data
2 Set Scenarios

3 Allocate Measures
4 Determine Impact

Measure Library

City Data

Scenario

Factor

Measure

Enabler

Portfolio

Experiment

Measure Editor
Affected Variable

Variable

Input Variable

Auxiliary Variable

Factor Library

DT

accenture =

| —

Viewing of the city specific data that describes the state of the city on the specifi
KPI's.

Viewing of the city specific data in a maps functionality with the option to select
'freehand polygon') specific areas.

A potential future state of a city described through a set of factors, e.g. populatic
gas price, electricity price, economic conditions.

An independent (market) that provides the context for any future city transformai
plans (e.g. gas price, oil price, population growth).

Specifiednterventions that are applied by stakeholders to a city.
Technique of method that supports the implementation/effectiveness of a meast

A set of measures each allocated to a certain geographic area in time, forming ¢
transformation plan for a city.

The combination of a scenario plus its measures (measure portfolio) on a city ol
area resulting in outcomes on the predetermined KPI's.

Area where all measures are stored, made visible and are adaptable.
Area for adapting measure, in structure, in values or both.

Future / to-be value of a building attribute

Current value of a building attribute

A constant value that represents an assumption/parameter

A node that serves as intermediate step ineguation,usedto simplify equations. A
node that connects a group of nodes to be used in another node.

Area where all factors are stored, made visible and are adaptable.

B = nsrorm




5
Technical
Documentation

)

Content:

Technical details
regarding the
development of the DSE
software.

Audience:

Technicians/IT specialists
interested in the software
architecture of the DSE.

5.1 Generahrchitecture
5.2 Userinterface
5.2.1 Database structure
Step 1 Analyseity contexttables
Step 2 Sescenariogables
Step 3 Allocateneasuredables
Step 4 Determinempacttables
5.2.2 Measurdibrary tables
5.2.3 Factotibrary tables
5.3 Package Diagram
5.4 Simulationmodel
5.4.1 Conceptual model TRANSFORM
5.4.2 Package overview
5.4.3 Internaldata structure

5.4.4 Simulationscheduler

DT

=

accen’?ure = AIT%

* X

x0T
-_ TR NSFORM




5.1 General Architecture

Database layer

City context

explorer Separates the databases from the user
interface. This allows from a flexible architecture
in which the system is independent from
different types of databases.

GIS visual component @

Creates interactive maps from the city
data and geographical database. These
maps can be used to visualize data and
for the user selections.

Scenario editor

_ Sequences
Measure editor

Simulation Simulation model initiator
components

Instantiates for each record in the city data
Contains the standard (e.g. house) a simulation component and
software components to connects it through a network to the right
simulate producers, producers. In a typical simulation experiment,
network, and consumers. about 300 000 consumers are instantiated.

L Transferm Mpp Compare Amsterdam
ST R Simulation engine
— o | v %
""’".,_."_ e ARSI Output analyzer Using a model as input, the
- ' Output simulation engine will calculate
7 g CEES every key performance indicator for
L% o N Tad 35 every month for the selected period

of interest (e.g. 2013 to 2025).

>
accenture



5.2 User Interface

This part of the documentation provides an overview of the database tables and classes
used to create the web user interface.

5.2.1 Database structure
Step 1 Analyseity contexttables
Step 2 Sescenariogables
Step 3 Allocateneasuredables
Step 4 Determinempacttables
5.2.2 Measurdibrary tables
5.2.3 Factotibrary tables

* X

m “NSFOR
*
TRyNSFORM,_,

=
=
=

>
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5.2.1 Database structure
Step 1 Analyse city context tables 1/3

1 public.trnsfrm_meta_startingconditions
£ city: varchar(75)

2 kpiname: varchar{75)

& fuel: varchar{75)

B8 wvalue: double precision

ER unit: varchar(75)

4 trnsfrm_meta_startingconditions_pkey

Ermbssions in Aussterdan City

% X S

* *
BT H TR;NSFORM.

=
—
=
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5.2.1 Database structure
Step 1 Analyse city context tables 2/3

51 public.trnsfrm_meta_citylevelmultvalue
2 id: bigint

E3 theme: varchar{75)

g5 dashboard: varchar(75)
Ed name: varchar{75)

B9 unit: varchar(75)

Eg city: varchar(75)

E year: bigint

E§ components: varchar(7 5)
E3 value: varchar(75)

EH source: varchar(75)

2 trnsfrm_meta_citylevelmultvalue_pkey

% X S

* *
BT H TR;NSFORM

=
—
=
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5.2.1 Database structure
Step 1 Analyse city context tables 3/3

- public.trasfrm_meta_scenariotarget
4 usermame: varchar(75)

B city: varchar{75)

£ targetname: varchar(75)

&5 value: double precision

/& trnsfrm_meta_scenariotarget_pkey

I coid od 1) @ electriciy oid 1) B gas oid 1) @ heas id 1) W stocrriciny o 1) 0 haar 6d 1)

Monthly consumption from 2011 to 2020 Monthly renewables from 2011 to 2020

N, ook

e Set targets (% of current city data) ;mc-l-“-"’--l---.--.--.-- £ som I I I I I I

Carbon dioxide emission reduction B2 ——ar— I I I I I I
F|na| Energ"_f cﬂnsumphﬂn reductlﬂn 550 —lar— YT ez e o4 niges 1108 - o2 11503 1104

Increase in % renewable energy sources AT.0 ——ar— vt e scale S L] use oganeac e S °

Ener,g'!'r cnnsumphun cus‘t redumun 52':] @) 0 cold od 1) @ electricny id 1) B0 gas Gd 1) B0 heat 6d 1) I elecericmy (icd 1) B gas 0 1) B heat 0d 1)
Monthly emissions from 2011 to 2020 Manthly costs from 2011 to 2020
S * Kk
] 11] * *
accenture = 5
=  TRyNSFORM.



5.2.1 Database structure
Step 2 Set scenarios tables

£ public.trnsfrm_meta_scenario
& id: bigint

E8 scenarioname: varchar(75)
E8 description: varchar{75)

E8 username: varchar(75)

B3 cityname: varchar(75)

& trnsfrm_meta_scenario_pkey

1
N Create/Edit a scenario
ONmﬂnmnlriomd its description
E li l ﬁ I = l E ' Name
Decreasing anergy prices|
£ id: bigint Duscrptin__
5 scenarioid: bigint -
E fl':tﬂridl higi“t elddhcmwmnﬂh.aMmmmlnmambyodtbumn
" Allfactors Scenario
2 trnsfrm_meta_scenariotofactor_pkey L e rry— o F———
Selecled factor description D EE SO
e - Decreasing Heat price
Aok Scenene J ’ Decreasing gas price
‘ Remove from Scenario
Create a new factor Edit factor

X S

* *
AI I BTN e H TRNSFORM

=
—
=
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5.2.1 Database structure

Step 3 Allocate measures tables 1/2

== pﬁnh‘nﬁ‘q:_w
2 sequencename: varchar(75)
& cityname: varchar(75)

E2 description: varchar{75)

E8 id: bigint

EQ user _name: varchar{75)

& trnsfrm_meta_sequence_pkey

1

sequenceid=sequence.id N

£ public.trnsfrm_meta_sequencetomeasures

[ sequencetomeasureid: bigint
/4 sequenceid: bigint

ES measurename: varchar(75)
B8 priority: bigint
E nodespercentage: double precision

& trnsfrm_mets_sequencetomeasures_pkey

=

TU

>
accenture =

Create/Edit a measure portiolia

o- th rifolic and its descriptis

Name
1L Effc Sotar PV

Dascription
There & no descipbon of fis portaolio

emu measures o the portialio, and customize them by the edit butions

Measure portioko

Click on a measure 1o wew ihe descripfion |m|...

1) Time: . [2) Ares

Efficency

Addtopertoia | » |mw

Dt fomportoin |

Alocake Time

Allcate Tme

X S

- “NSFOR
*
 TRyNSFORM._




5.2.1 Database structure
Step 3 Allocate measures tables 2/2

B #WHW
[ sequencetomeasureid: bigint
£ startdate: timestamp

B percentage: double precision
& f_measure: boolean

3

9 Allocate measure to fime

From Measure: Efficiency

it f Fom 1 Pepeain 2
Penetration rate (ant00 ‘ 1000

%

Remoye

=
—
=

>
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5.2.1 Database structure

Step 4 Determine impact tables 1/3

£ public.tsfrm_meta_mainkpioutput

£ cityname: varchar(75)
S startdate: timestamp

/? enddate: timestamp

2 user_name: varchar(75)
22 kpiname: varchar(75)
2 timestamp: timestamp
& fuel: varchar(75)

] expid: bigint

&9 scenarioid: bigint

] sequenceid: bigint

&) value: double pracision

& affectedentityvalue: double precision

2 trnsfrm_meta_mainkpioutput_pkey

=
=
=

>
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W cold (id 1) @ electricity (id 1) B gas (id 1) Wl heat (id 1)

Monthly consumption from 2014 to 2021

200k

Emissions )

W cold (id 1) @ elecrricity (id 1) B gas (id 1) W heat (id 1)
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5.2.1 Database structure

Step 4 Determine impact tables 2/3

£ public.trnsfrm_meta_measureimpactoutput

S startdate: timestamp

W cold @ electriciry B Gas @ Heat

W cectricity @ Hear

d;l Eﬂdditﬂ: til‘l’lEEtimp 00 % 250000 0% 20000
& city: varchar{75) s 2o ox 15000
/£ user_name: varchar(75) g o E s 10000 §
2 kpiname: varchar(75) = o - .
& fuel: varchar(75) o o
£ timastamp: timestamp o ’ o T e
£ measure: varchar{75)
5 expid: bigint
&5 scenarioid: bigint m— = — o
a :equen:eid: biﬂiﬂt 0 cold M elecrricity I Gas [ Hear BB elecrricity @0 Cas I Hear
& relativechange: double precision
£ absolutechange: double precision s0% 20000 300% 2500000
& relativechangeaffected: double precision be 200% 2000000
&£ totalvalue: double precision § . g o 1510000
4 trnsfrm_meta_measureimpactoutput_pkey e - E o oo
=100 % 500000
-150% i 200 % o
*
> DU * 7 e
accenture = Bl - nseorm
S 62



5.2.1 Database structure
Step 4 Determine impact tables 3/3

] T Cours Lataye e Lo iy FynE e - by gl LT AR e L AL RAL AL
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£ public.trnsfrm_meta_sequencetogeometries 0 ‘ ,[,, it tal | By mteeiy
/2 sequencetomeasureid: bigint n;*“q1~_arv-“‘~‘:“, ' >i TiFl
» fk_geometry: bigint e o _-‘-. gt
& the_geom: bigint '-\v}. ¢ "2}
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5.2.2 Measure library (KPI definition) tables 1/2

Central Energy Productiol
Measure Editor = o " l:‘]. xL
KR Equation:
(#{Final Energy Consumpbon] } - #{Local Energy Produced by #{T of Energy’ t
Cansungton st ‘
I © |
T Effici of
- — i :
2 Transport EMciency of Gas 098
Transport Eficiency of Electicity 098 i
Transport Efciency of Heat 06
Transport Efficiency of Cold o

+ I

Note: City specific variables are located in the cityvariable table in the db. Their values in the
cityvariablevalue table.
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5.2.2 Measure library (KPI definition) tables 2/2

£ public.trnsfrm_meta_formula

& indicator: varchar{75)

£ nodename: varchar(75)

£ nodetype: varchar(75)

B formulacomponant: varchar{1500)
& trnsfrm_meta_formula_pkey

=
—
=
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5.2.2 Measure library (measure editor) tables 1/5
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