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Executive Summary

The present public deliverable3.3¢ Capacity building material, including Guidelines for Use Cases
and StepWISE toolkit miniguideis a key deliverable under the LIFE2RTStepWISE poject, which
describes the StejVISE tools to the final users involved in the project (training courses and training
materials).

The design of the CBP was carried out in D3.2, which builds upon the work conducted in WP2 (Skills
Gap Analysis and Use Cas#dimitions), whose results are provided in public deliverables D2.1 (Local

CET plans framework, including stakeholders mapping and Skills Gap Analysis) and D2.2 (Use Cases
identification and characterization and St¥pISE toolkit requirements definitionAn instrument to
implement CBP is the set of capacity building materials, described in this deliverable, working in
parallel with the work done in the stakeholder engagement strategies conducted in WP4, which work

to bring people, LRAs and organisatiomsef to the capacity building programme and its activities.

The capacity building program is specifically designed to deliver and make usable by LRAs the Step
WISE Technical toolkit documented in D3.1. For each tool included in the Technical toolkit and
developed within the StefWISE project framework, a quick miniguide has been developed to ease
the first approach with the tool of the endsers. Furthermore, for these tools, it is possible to find
updated online user guides and training videos on the IEBsite. In addition, three videos (two
hours each) have been produced, recording the training of the project partners (disseminators), who
will train the municipalities (adopters). These will be used as support material to train replicators and
adopters, by implementing subtitles in the language of the Use Cases. This report includes the
presentation of all these training materials developed throughout the project.

With regard to soft skills development, miniguides on funding and collaboration, stakeholder
engagement, CET planning and climate mitigation are also being produced.

Finally, a virtual Knowledge Office (VKO) will provide a collection of all the resources mentioned, best
practices, and a guide for installing the different tools of the SMSE Tehnical toolkit available for
CETP planning. So, it will be a repository where the users external to th&VBs&pproject will have
access just by using a link, even after the end of the project.

1 Introduction

The StepWISE project aims to enhance thepaaity of policymakers and administrations at all sub
national governance levels across the European Union. It focuses on enabling these entities to
effectively plan and implement energy transition strategies that increase energy efficiency, adopt
sustaindle energy practices, reduce carbon emissions, and improve adaptability to climate change.
In fact, local and regional authorities play a crucial role in addressing this gap but face challenges such
as complex governance structures, varying response ratesa lack of technical skills and resources.

This gap hinders their ability to create actionable and sustainable plans. Many smaller municipalities
and rural areas lag due to a lack of awareness, expertise, and resources. The Capacity Building
ProgrammgCBP) aims to address these challenges by equipping authorities with the knowledge and
tools needed to overcome barriers and facilitate the development and implementation of Climate and
Energy Transition Plans (CETPSs).

The key definitions of the terms uséu the context of StefWISE project are presented below. The
brief description of the terms and the chart in Figure 1 helps the reader understand the context of the
project further.
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1. Use casedn the project refer to 4 distinct regions of focus for thmject: Bulgaria, Spain,
Cyprus and Mediterranean islands. The goal of the project is to increase the capacity of local
FYR NBIA2Yy L | dziK2NAGASAaQ G2 ONBIFGS FyR AYLX
of use cases in Europe provide differenbliical, geographical and soe@ronomic
backgrounds for the project to test the applicability of the toolkit, provide case studies and
have impacts spread across different European contexts. (See no. 1 in Figure 1)

Followers °

UC Adopters :
o>

Replicators

6

Step-WISE
toolkit
developent and

Step-WISE
toolkit
refinement for

tailoring for UCs UCs
= UCs definition, Disseminators Adopters
’ Step-WISE training, training,

& toolkit and CBP
development

Replicators
networking

Followers
networking

1st wave —
Experts to
Disseminators

2nd wave —
Disseminators to
Adopters

Figure 1. StepVISE overall conceptosssection explaining main UC based activities, key actors
involved, and StejVISE toolkit use across the process. Numbers added to cross reference from
terminology list on the left (From St&gISE grant agreement)

2. Wave land Wave 2of capacity buildingn the project refers to two phases of project
implementation. In the first wave, the training of the use of a toolkit (SMISE toolkit) will
be provided to Use Case leaders, who are part of the consortium. In the second phase or
second wave of the preft, the trained use case leaders extend this training to local and
regional authorities within the use case regions. (See no. 2 in Figure 1)

3. Disseminatorsare the use case leaders in the S¥#SE consortium (See no. 3 in Figure 1).
They will receive the training in the Wave 1 of the project action, and provide training to
interested local and regional authorities in the Wave 2 of the project (referredlaptérs).

The disseminators also engage other entities to replicate their role as trainers cY\S&#p
approach (referred as replicators). (SINLOC, EAP, CEA, CERES and linked third party Traza)

4. Replicatorsare the entities outside of the project who aemgaged to follow the example of
the disseminators and will play the role of replicating the SI&ISE approach and training
other local and regional authorities within their regions (LRAs also referred as followers). The
replicators can also be seen asure-disseminators, and can be any type of entity. (See no. 4
in Figure 1.
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5. Followersare the local and regional authorities who are interested in adopting the-B{SE
approach to develop CET plans, or are contacted by Replicators, or Disseminaiogage
in creating these after the end of the project (See no. 5 in Figure 1)

6. Adoptersare the local and regional authorities that are trained by disseminators to use the
StepWISE approach in Wave 2 of the project implementation. They are linked to lotiad
and regional authorities in the use case region, as they can encourage and facilitate these to
also adopt the StepVISE approach asfallower after the end of the project.(See no. 6 in
Figure 1)

7. Trainersor experts are consortium members thateacontact points for both the technology
provider in the consortium and the use case leaders/ disseminators. These members assist
the disseminators to receive and perform the training programme, as well as coordinate with
the technology provider with fedshck on the toolkit and relevant materials (primarily
involved in Wave 1 in Figure I(FredU and R2M)

8. Technology providerin the project is the member of the consortium that provides the
technology that forms the core of the St&@ISE toolkit for CETgpining (involved in Wave 1
and Wave 2 in Figure 1) (IES)

9. Steering groupis a group within the consortium tasked to lead the implementation of the
Wave 1 and Wave 2 of the program, and is formed of the disseminator, trainer and technology
provider (primady involved in Wave 1 in Figure 1)

10. Action plansare defined as high level plans for the project implementation. These refer to the
main items of activities, resources, groups of peoplacluding stakeholders and steering
groups in context of SteWISErequired to execute these activities. These are tailored to each
use case, taking into account individual training requirements for the capacity building
programmes as well as the local contexts. These activities are mapped against the timeline of
the project when the Wave 1 (Training of the trainers/disseminators) and Wave 2 (Training of
the adopters) takes place.

11. StepWISE Technical toolkitefers to a digital toolkit that empowers LRAs to develop their
own CET plans using a dynamic model, providing key requirements identified through the
project to overcome major barriers, facilitating easier and more accurate plan creation. (See
no. 11 inFigure 1)

12. Virtual Knowledge Offices (VK@&fer to knowledge repositories that will act as amplifiers to
increase the sustainability and replicability of the SW[SE approach across Europe and
beyond the identified use case regions.

1.1 The role of Délerable 3.3

According to the project work plan, D3.3 represents an important point for the-Bt&E project as

it aims to make a link between tools developers and the-eselrs by starting a continuous and helpful

cycle of feedback to improve better afutther the tools and the platform and to fisine them with

(KS NBIf dASNEQ ySSRad® ¢KAa | OGA2Y sAft LI GSS (K
opportunities. Experiences from use cases and testing actions will be useful to providmiprdaia

and information to build effective and adequate business models and realistic business plans to
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determine the profitability and/or the concrete applicability of the solutions considered by-\BH&E
project.

1.2 Deliverable Structure

This documen{D3.3) is structured into five chapters as follows:

Chapter 1¢ is the introduction and the linkage with other project activities
Chapter 2; is the methodology and process of developing training materials
Chapter 3; is a brief description of the Stey/ISE Technical toolkit

Chapter 4 is the snapshot of the Hard Skills training materials

Chapter 4 is the snapshot of the Hard Skills training materials

Chapter & is the conclusion and next steps to be taken

> > > > > >

2 Scope, Definitions and Resources

Thischapter provides the purpose, definitions and a set of key references to establish a common
baseline and link between the St&@ISE Consortium (tool experts) and the municipalities (Adopters)
and energy consulting organisations (Replicators) to whichadlieses will be delivered.

2.1 Methodology for the development of CBP material

The overall process to manage and develop D3.3 and the training courses and materials was led by
R2M with the collaborative help of tools owners and tools developers. The protesganizing the
production of training materials and training courses was implemented through -ategix
methodology.

N\

Organisation of training course agenda, specific modules and their le
J

Definition of thenecessary training materials for each specific module
with the respective leaders

J

~N

Development of the training materials

Training course delivery at disseminators

Step ¢
Feedback from disseminators on trainings
Step £
Step € Development of the Virtual Knowledge Office (VKO)

Figure 2: Process for training courses

2.1.1 Step 1: Organisation of training course agenda, specific modules and their leaders

As a first step, the Capacity Building Program was devdlopthe format of a Gantt Chart, which was
shared through Deliverable 3.2, indicating the agenda of the specific training modules and their
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leaders. This Gantt Chart with the dates and persons responsible for the specific modules was finalised
after the ollection of feedback through the review of D3.2. In order to meet the identified skill gaps,
requirements, and desires of the local and regional authorities taking part in Clean Energy Transition
Plans (CETPs), webinars and training programs were desigine@nsure a thorough learning
experience, each webinar was thought to concentrate on particular subjects related to the CET
planning process. In the table below, you can see the different training modules of Wave 1 with their
leading and supporting paréms.

Table 1. Training modules of Wave 1 with their leading and supporting partners

Title Type Partner leader and
support
1  Whatis a CET plan? Webinar in English Leader: CEA
(1 hour) Support: FredU, EAP
2  General discussion: fundingstakeholder Webinar in English Leader: FredU
collaboration, energy and climate
mitigation and adaptation strategies (1 hour) Support: CERES, SINLC
3  Stakeholder engagement workshop Workshop in English Leader: CERES
(2 hour) Support: FredU
4  Basic steps tdStepWISE Technical toolki Webinar in English Leader: IESRD
(iCD + iCIM + PowerBl)
(2 hour) Support: R2M
5 | Technical toolkit module 1How to create Webinar in English Leader: R2M
the baseline
(1 hour) Support: IESRD
6  Technical toolkit module 2How to create Webinar in English Leader: R2M
and compare scenarios
(2 hour) Support: IESRD
7 | Technical toolkit module 3How to visualise Webinar in English Leader: R2M
and analyse the results, and fill the CE
with the results (1 hour) Support: IESRD
8  Technical toolkit module 4Technical Skills Webinar in English Leader: R2M
Enhancement (connection to iVN, iCIM a
iSCAN) (2 hour) Support: IESRD
9 4Q! al U KSTrabiggsJ$oNdiofeét Workshop/  Hands Leader: R2M

partners on StepWISE Technical toolk
during GA (M12)

session in English

(2 hours)

Support: IESRD

Individual Hand®n session Leader: R2M

in English (variable duration
Support: IESRD

10 Oneto-one  workshops (optional-on
request)with the consortium partners
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2.1.2 Step 2Definition of the necessary training materials for each specific module with the
respective leaders

The capacity building material includes the SW{SE toolkit and Guidelines for Use Cases.
The StepWNISE is compiling a toolkit to build the capacity @ilcand regional authorities to create

clean energy transition plans. As shown in the image below, in an effort to increase their capacity, we
FNB 62Nl AY3 2y ICEOKORKPAOF D YLFRSYHE2y 2F (KS (22t

Figure 3. How is structured the §4&/ISE toolkit

In this chapter we focus on the Ndrechnical component of the St&¥ISE toolkit. In this regard, we

are creating a Knowledge Repository. This will consist of the Virtual Knowledge Offices, where
stakeholders will find the Stey/ISE guideligs, training materials, demos, etc. In addition, the Non
Technical component includes all the S¥#HSE training materials. The latter are divided into hard

skills and soft skills training materials. The former are related to the-\B4#§E Technical toolkiso

GKSe O2yaArad 2F GKS GNIAYAYy3I YFGSNRAFf & (2 &dzll
for decarbonisation planning: Technical toolkit modules 1, 2, 3, 4 miniguides (Leader: R2M), iCD, iCIM,
iVN, iSCAN online user guides (Leader), IE&hnical toolkit modules 1, 2, 3, 4 training videos
recorded during Wave 1 (Leader: R2M), iCD, iCIM, iVN, iISCAN online training videos (Leader: IES). In
addition to the miniguides and videos, the Guideline for the Use Cases is part of the Harchiliits t
materials. All these materials will be presented in Chapter 4.

hy GKS 20KSNJ KFyRXZ a FAaINBSR AY Y2RdZ S W 2F 21|
Financing, Stakeholder Collaboration, Climate and Energy Mitigation and AdaptatioraStr&el ¢ > (G K S
soft skills training materials will provide key information such as national standards and policies in
energy plans and where to look for funding when it comes to the creation and implementation of

energy plans. So, the following miniguides Wi developed: Stakeholder Engagement (Leader:
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CERES), Financing and Collaboration (Leader: SINLOC), CET Planning (Leader: CEA), Climate Mitigation
(Leader: FREDU).

| SNB 0St2¢6 A& | GrotS gAGK GKS O2ff SOUMEREyE &2 Tl ViR
¢ GONIAYAYI YIGSNALFE &0

¢FrofS Hod [/ 2tfSOGA2Yy 2F GKS GNIAYAYy3I YIGSNRLFE &

Training material
Aggregation Training materials Brief description Type leader and
support

Main guidlines for Use Case¢

StepWISE  Technice i
ep echnic stakholders in the use of the Stej PDF

Toolkit Use Cas . . IES-R2M
- ' WISE Technical toolkit (IES's softwe¢ document
Guideline
tools) for CETP development.
Focus on data collection, how to us
Excel based Archetypes ar
Miniguide StepWISE geojson/osm for baseline creatio
Technical toolkit part @nd attributes assignment in iCD. PDF R2M- IES
182 document
In addition to creating energ)
scenarios with the tool, how they ar
planned, and how to set targets.
Navigation of the CETP through iC
Miniguide StepWISE (visualization dashboard).
: - PDF
Technical toolkit Part Based on the UC specific neec document R2M- IES
3&4 training on the other IES tools (iVI
iISCAN, PowerBI).
. . . . . 2 A Guides on
iCD, iCIM, iVN, iISCAl Userguidesoh 9{ Q RSOl | the IES IES- R2M
online user guides tools on the IES webpage .
website
Hardskills - .
Training video of Step - . .
Training video recorded during the Recorded
WISE Technical toolki g 9 R2M- IES

Part 1&2 Technical modules 1&2 of Wave 1 video
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Traini id f St
raining viceo of Step Training video recorded during the  Recorded

WISE Technical toolki : . R2M- IES
Technical modules 3&4 of Wave ! video
Part 3&4
. . . . Training videosoh 9 { Q Videos on
iCD, iCIM, iVN, iSCAmI o
. o . decarbonisatiortools on IES the IES IES-R2M
online training videos .
webpage website
Facilitation tools to improve
Stakeholder PDF
o stakeholder collaboration in clean CERESFREDU
Engagement miniguide " . document
energy transition planning
. ) Key information orwhere to look for
Financing and funding when it comes to the PDF
Collaboration . g . . SINLOGFREDU
- creation and implementation of document
miniguide
Soft skills energy plans
A comprehensive overview of CE
CET Plannin Plans, including a detaile PDE
L g explanation of theipurpose and the CEA FREDU
miniguide . . document
various types available (CETA, SE
SECAP).
Climate Mitigation Training material for climate PDF FREDU
miniguide mitigation and adaptation strategies document

2.1.3 Step 3: Development of the trainmgterials

Training material leaders are in charge of developing the contents indicated in the previous table. All
materials related to the hard skills have been developed in English, which are shared in Chapter 4 of
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GKA&a 5StAPSNIoOf Sof RENNOYENHBSYSKNE FAYRBERRSET GKA
G2 &adzLllI2 NI GKS a{aGF1SK2t RSNJ 9y 3l 3SYSyid 62N] aKz2Lxk
related to the soft skills will be shared with the update of D3.3. In addition, IES and sometsuppo

partners are responsible for translating these materials into the language of the Use Cases, which are
Bulgaria, Spain, Cyprus and the Mediterranean Islands. As regards the training videos, subtitles will be
added in the languages of the considerestlCases.

Some key numbers are here below summarized:
- Number of training materials that will be developed: > 30 documents.

- Number of languages that will be used for the training materials: 5 (English, Spanish, Greek,
Bulgarian, Italian).

- Method to fecilitate the endusers' accessibility to the training materials: Virtual Knowledge Office
(VKO).

2.1.4 Step 4: Training course delivery at disseminators

The training activities outlined in the St8ISE CBP's Wave 1 were conducted to transfer knowledge
from consortium specialists to the UC Disseminators. The subjects addressed in the ten modules of
CBP Wave 1, listed in Table 1, provided the competenzigstithe Disseminators ready to spearhead
capacitybuilding initiatives in their Use Cases in Wave 2. All the activities of Wave 1 have been
conducted in English. To support the trainings related to the hard skills modules (Technical toolkit
modules 1, 23 ,4 of Table 1), the Miniguide S#®WWISE Technical toolkit Part 1&2 and the Miniguide
StepWISE Technical toolkit Part 3&4 have been shared with the Disseminators. In addition, they had
the possibility to consuliCD iCIM, iVN, iSCANonline user guides antCQ iCIM, iVN, iISCANonline
training videos. Finally, the Wave 1 trainings, as mentioned in Step 1, were recorded to develop videos
to support the Wave 2 trainings. Subtitles in the languages of the Use Ciisbe added to these
videos.

2.1.5 Step 5: Feedback from disseminators on trainings and improvements to be implemented
in Wave 2

As potential users and contributors to the S HSE toolkit, we asked the Disseminators to participate

in a survey to underaind better the main needs and the confidence in using energy planning tools
pre and post each training of the Wave 1. The collected information will be used to establish areas of
concern when developing Clean Energy Transition Plans pasdible improvemets to be
implemented in training and training materials in view of the Wavétise surveys will be used also
during the trainings of Wave 2 to understand the general capability of municipalities to engage with
Clean Energy Transition Plans and the sikilflgrovement in specific tasks after the trainings. The
feedback will be aggregated to deduce general results and will be fully pseudonymised in the analysis
phase to avoid the identification of respondents.

2.1.6 Step 6: Development of the Virtual Knalgke Offices (VKO)

14 YSYGA2YSR Ay G{GSL) wé G2 AyYONBIAS OAAAOGALAGES
replication potential, the Consortium will create 5 Virtual Knowledge Offices (on the project website

and per each Disseminator) where sthblders will find the StepVISE knowledge repository with

Use Cases and related best practices, successful case studies, and the possibility to engage with the
expert for training and/or consultancy. Moreover, as part of these Virtual Knowledge Offices, a
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matchmaking platform will be created where local municipality can engage with Disseminators and/or
ask for the StefWISE toolkit to initiate or further advance their CETP development. These Virtual
Knowledge Offices will be developed at M30 as a Milestufrtbe project and to resume the launch

of such a board is necessary for four main reasons:

1) to make easily accessible the training materials developed for the targeted users

2) to make accessible the training course recordings

3) to create direct contact beteen the end users and the St8ISE Technical toolkit experts
4) to make possible to collect and track in easy way feedback from end users.

2.2 Targeted user group

In relation to their relevance in the design, implementation, and evaluation of CETPs, the Local and
Regional Authorities (LRAs) have been identified as the most important stakeholders. On the other
hand, other stakeholders have important knowledge andypk key role in developing or
implementing energy policies and groups affected by the policies in place. These socioeconomic and
private stakeholders shed light on the necessary skills and needs that LRAs require to implement
impactdriven Clean Energy Trsition policiesWP2 and, in particular, Deliverable 2.1 activities were
committed to identifying a complete set of user group categories. Five groups are currently identified,
as shown in the figure below: private, academia, {gmvernmental organizatian and public sector.

Table 3. Targeted user group for the SWISE toolkit

Private Academia NGOs Public Sector
Energy suppliers Research Institutes Sustainable Regional Public
platforms Entities
Consultancy firms ~ Biodiversity/Conservation Industry Energy Agencies
Institutes Associations
Financial Universities Environmental Ministries of
Institutions Foundations Environment
Energy Ecologists' National Energy
communities organizations | Saving Institutes
Waste Engineers State mining
management Professional companies
company Associations

To understand the relationship between these different stakeholders and their affinity with the CETPs,

it can be said that the LRAs, specifically the local authorities, have the greatest interest in developing
SECAPs of the entities that relate to them amdrvene in these plans. In fact, their only mission is to
create public policies. Energy Agencies (considered part of the public sector, although in many cases
they are officially NGOs) have the mission to support public authorities in their energitiva.
Therefore, they have a great interest, power, and affinity in providing this support to LRAs in the
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development of their SECAPs. Then, academia has medium power and low affinity, and its interest is
more theoretical than practical. Finally, NGQOsad have a social interest but not so focused on public
policies and medium affinity but low power to develop SECAPs.

3. Technical component of the St&ISE toolkit

A brief description of the SteWISE Technical toolkit is useful for a proper undeditao of the Step

WISE training materials. This is a collection of software tools provided by IES and designed to address
the need for creating net zero energy plans, particularly for buildings with minimal available data. This
toolkit ensures confidence ile results by employing modelling based on building physics principles.
For a more specific and complete discussion of the -B#HE Technical toolkit, please refer to
Deliverable 3.1.

These interconnected tools will equip local and regional authoritiigs the technical capability to
model their area's baseline scenario, identify eeffective decarbonization pathways, prioritize
interventions over a specified timeframe through seeimnomic analysis, and develop a dynamic
Comprehensive Energy Tramsit (CET) plan. The following section describes the main tools of the
StepWISE Technical toolkit.

3.1iCD for Scalable Analysis

iCD is a 3D sustainable urban design and early stage npataring tool. It can be used by Urban
Planners, Designers, Sustaility Consultants and MEP Engineers to collaborate and exchange ideas
quickly and easily through one central tool. It is a desktop software that integrates with the building
LIKeaAroa OFLIOAfTAGASE 2F L9{ Q kraWwn@Knddefingdragya® o A (i K
used within the AEC industry) to masterplan and assess the performance of a group of buildings
anytime in its lifecycle. As such, the iCD can provide the information to help make decisions for the
near future or for the longer term, faexample, creating a decarbonisation roadmap towards 2050 for

a development, city or campus.
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Figure 4. An extract of the ICD tool
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In context of StefWISE, iCD will be used as the main modelling and simulation tool in the technical
toolkit. It addresse the key concern pointed out at the start of the CET planning protesgck of

data to create a baseline. Each building is imported withfifled attribute data from templates,
based on the type or use of that building. This helps to fill in dgta gach as Walues, to more model
energy baselines at scale, using phybiased simulations. Here are the key features that will be
fundamental for the StepWVISE use cases:

0 Use of prefilled attribute data to fill in gaps in input data

0 Use of physicbased energy simulation engine allows iCD to calculate energy consumption
for largescale models with much greater accuracy than assessivese#d methodologies,
using simple available inputs

6 Solar/PV potential analysis

6 Walkability and Accessibiligtudies

0 Building energy consumption calculations

6 Including static socio economic data into analysis
6 EV charging energy consumption

6 Modelling future renovation scenarios

3.2 ICIM Collaboration Cloud

iCIM is a cloudhased 3D model that can presentyadata for a community defined by a geographical
boundary, whether that be a campus, community or city. It is a 3D graphical repository of all data
resulting from the IES ecosystem of technologies from which it is possible to monitor, manage,
visualise ad communicate performance. In context of SMASE the following key features will be
fundamental for theuse cases
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Figure 5. An extract of the iCIM tool
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6 3D visualisation of the intervention scenarios over years
6 Synchronises the plans created in iCD

0 Allowing access to the cloud model without requiring downloads or understanding of complex
tools, facilitating engagement with the workforce, building occupants, or local communities
when needed.

3.3 1IVN¢ Local Energy Decarbonisation

iVN is a network modelling and design tool that enables the analysis of a community and its resource
networks, including heating, cooling, electricity and water. The energy demand from the community
odzAf RAy3da OlFy 6S AYLRNISR TNRY °etiek/E Nitakeh fflm (2 2 f &3
time-series data from iSCAN. The iVN model can then consider different assets and renewable energy
sources (for example, solar PV installations, wind turbines, CHP, battery storage, etc.) which could be
added to the network, runmig analysis on various scenarios to determine their impact. This enables

the optimisation of local energy systems, identifying ways to share energy between buildings, meet
energy needs using low/zero carbon technology, reduce costs and improve the @fficahcy of

the network.
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Figure 6. An extract of the iVN tool

In context of StepWISE, iVN is not expected to be part of the workflow in all cases, but more rather
more special cases where a special level of modelling is expected. The key fearwastrigr the
StepWISE use cases would be the assessment of existing supply and demand from buildings and other
community assets such as Energy storage or District heating.

3.4 Dashboards usingowerBI

The StepWISE Technical toolkit will utilize Mica 2 TG Q t 26 SNJ . L G22f (G2 RSf AL
tailored to the needs and requirements of local and regional authorities. The toolkit will include a
dashboard template specifically designed for the decarbonization roadmap exercise, which will be
provided to the use case leaders and LRAs to be modified according to their individual needs. The
following key features of the dashboards are critical for the SMSE project.
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Ability to view the complete roadmap in a customisable way on a dashboard

o«

Capaliity to include the performance of ongoing interventions in the plan for monitoring
purposes

o«

Decarbonisation Roadmap

Select Municipality
Kapedes —
Municipality area (km?) Location

21 Cyprus

[ Link to 3D model ]

Select Roadmap Type
Selected Year: 2021 £10 P.YP

Municipality Decarbonisation Pathway to 2030 Carbon v

| Residential renovation
Tertiary renovation
LED for buildings & public light

kgCO.per year

Base Carbon intensity (kg/m?

132.89K

. e 33 kg

Figure 7. An extract of the St&dISE CET plan dashboard template using Microsoft PowerBI

3.5 iISCAN In-use Building Data Analysis

While iCD, iCIMind Power Bl dashboards, supported by iVN are anticipated to be the main tools in
use for the CET planning, an additional tool is made available as part of the toolkit, called iISCAN.
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Figure 8. Extract of iISCAN tool

iISCAN is a clodshsed data manageent and analytics platform that helps optimise the operational
performance of buildings. Providing a single pane view for all your building data, it can impaort time
series data from multiple sources, including building management systems (BMS), smas, nudte
sensors, energy bills etc. into a single platform. iISCAN has capabilities to interrogate this data to
identify how the building is performing in reine with respect to energy use, indoor environmental
guality and running costs. Providing insiglaind enabling analysis to be performed to identify quick
gAyazr adzOK Fa ARSYGAFeAy3d FrdAZ Ga 2N Strae G2
Learning and Al capabilities can be used to fill missing data gaps, make predictions and optimise
performance on a minute, hourly or daily basis. In the context of S#®$E, iISCAN may need to assist

iVN if energy modelling design is required.

The following Table 2 summarises and completes the mapping of theV@teR Technical toolkit,
across the CETapining process with its individual components.

Table 4. Technical Toolkit Components for CET Planning

Part of Keyword Which part of

the What to do Pre-
What is it CET planning to Outputs
technical /Componen with it F:Jse ¢ requisites P
toolkit ttype
] Modelling A 3D Create ) Access to Baseline
iCD ; ; Planning
Platform sustainable baseline and SketchUp, energy
urban intervention IES Apache emissions,

STEPWISE GAN. 101120859 PAGEL9

AYL



D3.3v0.002

8.01.2025 FINALVERSIO

iCIM

Microsoft
PowerBI
dashboar
d

iISCAN

STEPWISE

3D

Collaboratio

n Cloud

Network
Modelling
Tool
(Advanced

requirement

)

Dashboard
Tool

Building
Data
Analysis

(Advanced

requirement

)

design plug
in tool to
SketchUp
using IES'
Apache
engine for
performanc
e
simulation.

A cloud
based 3D
model
platform for
visualizing
and
managing
community
data.

A tool for
analysing
and
designing
local energy
networks,
including
district
heating and
storage

Microsoft
Power Bl
tool for
creating
customized
dashboards
and
visualizing
dataon a
browser

A cloud
based
platform for
managing
and
analyzing
building
performanc

models for
municipalities
, assess
impacts over
time

Synchronize
plans,
visualize
intervention
scenarios,
and facilitate
engagement
with
stakeholders.

Optimize
local energy
systems,

assess impact

of district
heating, or
storage, and
run scenario

analyses.

View and
customize
the roadmap,
monitor
ongoing
interventions

Import and
analyze
building data,
identify
performance
issues, and
optimize

Planning,

Implementation
, Monitoring

Local Energy
Decarbonisatio

n

Implementation
, Monitoring

Operational
Performance

and Data
Analysis
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e data in building
reaktime. operations.

3.6 StepWISE Technical toolkit workflow
L9{Q RSOINb2yAallGAz2y G22fa felowdde CEK Qanding process: A y 3
Table 5. Main toolkit task in each CET planning phase

CET planning phase Technical Toolkit main task

Initiation 0 Preparation of relevant data and resources
0 Create a baseline model

Planning 0 Create a Scenariatervention model(s)

0 Visualise Carbon and Energy metrics
Implementation 0 Visualise the roadmap

Monitoring 0 Visualise the roadmap

The degree of user involvement in the toolkit varies. Certain aspects are fully defined by the user,
such as thdocation of the study and the specific renovation measures to be implemented, including
the year of implementation. However, the toolkit also provides substantial support in other areas
where user involvement is optional. For instance, the toolkit autooadif generates a 3D
visualization, a distribution of building types, thermal characteristics, and the weather file for the
selected location.

The toolkit enables various levels of analysis to apply intervention measures and visualize these in a
roadmapformat. This functionality allows users to review and modify interventions if the expected
energy reduction is not achieved, thereby enabling an iterative process to optimize the impact of the
measures.

The following Figure 4 aims to cover (not exhausgivihe main features of interest in the toolkit,
across the different main tasks.
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User input - Required User input — Optional (Toolkit provides data) Toolkit Process/output

Create a Create a Scenario Visualise Carbon and Visualise the
baseline model intervention model(s) Energy metrics roadmap
/ =\

\ Define Renovation

Building 3D geometry o I
Building Type implemented Run simulations on building Modify dashboard template for
Define Location and v physics based Baseline and outputs to be visualised
region and radius Buildings Ath‘elmal ST madng Walkability Intervention scenario models
covered characteristics e e e T
% . / 5
v Terrain o > / Roadmap accessible on web \
Review inputs for / Compare energy/carbon use and N\ browser for multiple
? ( \
RIEhRenue Weather file X energy/carbon offset in Baseline stakeholders
Add interventions and intervention years and intervention scenario years 3D model Roadmap
» Roads and surfaces » Baseline Model ¥ ¥ Analyse outdoor thermal visualisation accessible on
= N browser for multiple
: ( ; A comfort
Vegetation Define PV surface Modify lighting stakeholders
areas inputs. Analyse rainwater run-off on the .
Transportation models View roadmap with Energy
energy (As boundary) Alter building Add EV charging and Carbon reduction over
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Public Lighting = Map current progress for
i h . S
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Figure 9. Toolkit workflow in CET planning process

4 Hard Skills training materials

This section presents an overview of the Hard Skills training materials developed for tHe/IStEp
Technical toolkit. First, the StafyISE Technical Toolkit Use Case Guide is presented. This guide draws
on insights from several case studies to gather necended best practices for creating CET plans
with the IES tools. Thethe training videos of modules 1, 2, 3, 4 of the Technical Toolkit recorded
during Wave 1 are listed and it is explained where they will be stdneatidition, the two miniguides
(Miniguide StepWISE Technical toolkit Part 1&2, Miniguide SIEISE Technical toolkit Part 3&4),
developed to support these trainings are presented. These are more schematic guides for using the
IES toolsFinally the links to the iCD, iCIM, iVN, aCAN oline user guides anahline training videos

are provided.

4.1 StepWISE Technical Toolkit Use Case Guideline

This section provides the complete SSE Technical Toolkit Use Case Guidelin@iill be
translated into the languages of the four Use CaSgmfish, Greek, Bulgarian, Italian).

4.1.1 Create a Baseline Model

The initial step in creating an energy plan, such as a Sustainable Energy and Climate Action Plan
(SECAP), involves developing a baseline model. This is accomplished using iCD, afkgichUp
designed for largescale energy and carbon analysis of portfolios, campuses, and cities.

Model Preferences

One of the best practices when starting a model is to ensure the preferences are set up properly.
This will ensure that the work performedgarding the inputs and the simulation outputs will be
done correctly. The image below shows where to access the preferences.

Lo gofvare and tools are constantly developing, and the workflow presented is subpapation in features that can beurrently
provided in the StefVISE project
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Figure 10. iCD Preferences
Time

The year can be seen in the top right of this window. The model will keep data inputtedtfeom t
earliest year unless changed (i.e. for applying NZC projects). Similarly, the year can be changed from
the clock icon in the toolbar and individual buildings and assets can have their specific year changed
to amend specific details about the buildingassets for an alternative year.

Simulation engine

There are 2 engines to choose from, the IES iCD integrated engine and the IES VE engine. Itis
suggested to use the integrated engine as it had more customisable inputs. The IES VE engine
requires the davnload of IES VE, another modelling tool.

Carbon Emissions Coefficients

The carbon emission coefficients are important to effectively simulate the carbon emission
equivalent for building energy consumption. Typically, energy sources for buildings tzogsist of
electricity from the grid and natural gas although if there are other types of energy being consumed
on site and applied in the model the best efforts to apply the most accurate carbon emission
coefficients should be made. As a soumgectricity mapsan be used as a good approximation of
current and past emissions coefficients. For future carbon emission coefficients, the EU has
conducted a study for grid emissions for each EU merhhsed off measures and policies in place
and planned up to the end of 2017 with data for each year until 2050. This can be found under the
EU Central Scenario studihe image below highlights the carbon emissions for electricity and gas
within Ireland for 2019 as estimated by electricity maps. Electricity was 373 grams ef@zalent

per kWh (0.373 T G&¥MWh as inputted in iCD) and gas was 517 g.g@kWh (0.517T CG./MWh

as inputted in iCD). If modelling a baseline for this year these estimates can be used within the
baseline to allow for effective carbon emissions to be simulated.
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Figure 11. Electricity Maps Carbon Emission Coefficients for Ireland in 2019

Costs

If associated costs for energy consumption are desired this detail can also be inputted for the
equivalent unit cost per energy source for each year toggled to within the preferences window.
Simulation outputs can then associate energy consumptiith the cost of consumption. This is not

a necessary step and only relevant if associated costs to energy consumption are needed.

Importing Building Geometry

First, a 3D model of the block under assessment needs to be created. The iCD tool alloaldikever
formats to be imported, including Shapefiles and GeoJSON files. If the geometries of the buildings in
the block are available in any of these formats they can imported as shown below.
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Figure 12. Importing geometry files into iCD

The developmenof archetypes document discusses the process of importing GIS/GeoJSON and

importing archetype labels in more detail if required.
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If the imported file has building details embedded in it these attributes should also be part of the
import. If these formatsire not available, which is often the case, the iCD gives the user the
possibility to import buildings from Open Street Map (OSM). The OSM database can contain higher
or lower level of detail depending on the site location, but it normally gives a goasl inasn which
building the initial model can be done. To do this click on the OSM import button and import the
area needed for the project. Right click on the map and then select the pin to get the Location to
Import pop up.
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Figure 13. Importing basiegmetry to iCD from OSM

Once the import from OSM is complete, your buildings will appear within the model as well as the
map tiles and roads, if selected during the import process. At this point, the user needs to start
addressing the building geometriestiin the project boundary. Where OSM does not have specific
information (e.g. number of storey of a building), a default building height will be assigned instead.
The same for glazing ratios, roof types and more. For such reasons, it is fundamenta¢ thsget
addresses each building and manually modifies each parameter that are inaccurate, based on the
information known about the building.

In order to do so, click on a building and click the Query button. Every attribute of the building can

be changednanually. You should aim to reach the most accurate level of detail you can possibly
reach in order for your baseline to be a realistic representation of the actual block. Below, a figure
showing how an original import from OSM (top) has been manuallyteddantil reaching the

actual baseline configuration (bottom). The model is typically enriched by collecting building plans
and sections where available, or by site visits/google maps images when architectural drawings were
not available.
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Figure 15. Updated model from OSM import

Building Geometry

Building geometry is a vital factor. The base OSM import is a good starting point but storey heights
and the number of storeys is important to accurately model to allomeftective floor area and

heated volume to be properly simulated. It is worth noting that the more complex the building
shape (i.e. more edges, points, size, storeys etc..) the longer it will take to run a simulation for this
building and the potential fiosimulations not being able to run if there is overlapping or conflicting
geometry.
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Figure 16. Editing building geometry with the Query button

Additional building details such and the glazing percentage and roof type can also be inputted here.
This addesses the whole building, but if required subsections of the building can be edited if
required due to either a variation in geometric details or internal details.

For windows and some other features, when the input box is hovered over a small 3 doked b
appears as can be seen in the image above. If you click this another pop up box opens where varied
glazing per orientation can be inputted. Similarly, each building subsection can be edited, if the +
button by the building name is pressed where the fdi®ns can be viewed. Each of these can be
named if desired and details that are different to the general building details can be entered (i.e. if
different spaces have different uses or different window glazing percentages like in the building
shown aboe). The highlight row will allow the noted subsection to be highlighted from the building
skeleton to let the user to know exactly which area the data within that column is in reference to as
can be seen in the image below.
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Figure 17. Building subsedatmand highlighting
Adding Buildings and Building Sections

The OSM import may not have buildings fully connected or additional building areas may need to be
added and then combined to the building. To create a building or add an additional section to a
building the process is the same. The shape/drawing tools can be used to make the desired shape on
whatever surface (i.e. the map plane or a building surface like a roof). The shape needs to be closed
to create a building (the internal area of the shape béitome dotted and shaded to show you this

has been done). Then simply click the create icon to create a building. A window will pop up where
initial building details can be entered. To note, if the building is on an elevated plane like a roof the
Z-Axis nput will need to be entered accordingly so as to have this section located at the correct
height.

Name  Roof add
Objecttype  Buikding v
Number of storeyz 1
Building storey height (m) 4
Buildingtype  Office v
Space type
Glazing ratio (%) 30
Rooftype  Flat v
Roof angle (degrees) 30
Roof overlap (m) 0
Roof Glazing ratio (%) 0
Level of Detail-Building  Texture Glazing v

Water fixturez

X Zaxisoffset(m) |H ‘

Create from selection

Figure 18. Drawing and creating new building sections
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To then combine the buildings simply hold CTRL and left click the two components, then right click
and go to IES iCD where you can find combine/split objects. To note, there is potential to make
conflictions or complications to the building that will cause simulation errors, if this happens
components can be split up and each component individually siedlif needed.

Sl

Q& /0 OBE GO @ E N

BeE

NN |8
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T @

i
Create Clipping Box from Current SketchUp Selection Spht up cbiscti)

Convert to complex geometry
Clear simulation results
Preview geometry

Figure 19. Combining buildings

Boundary tool

A boundary within the model can be made to analyse particular areas and assets within a created
boundary. To create a boundary, go to the Boundary Tool icon and select Draw a new boundary.
Create this boundary for the desired area and ensure it is enclosed. The query tool can be selected
to enter specific details like a boundary name, it is suggested to reduce the height of the boundary

a2 Al R2SayQi AYyUSNFSNHel.gAGK 20KSNJ gAradza fa 6AdKA
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Figure 20. Creating a boundary
The Reports selection that can be seen in the image above can be used to analyse simulation outputs

and details regarding the buildings within this boundary post simulation. This will be discussed in
more detail later

Editing Building Internal Data and DHNs

LYGSNylrt RFEGF OFy 068 FdaA3dySR dzaAy3d GKS o0dzAif RAYS
building name can be clicked to assign subsections of the building other attributes. Entering more
information lke the building type, construction type, cooling and heating setpoints etc. should allow

for a more accurate simulation output for the building.
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Figure 21. Editing building details such agallies using the Query tool

If modelling a district heating meork (DHN) where there is a central boiler providing heat to

Ydzf GALX S o0dzAf RAy3Ia GKS FdzSt Ge8LIS aKz2dzZ R 0SS YIRS

as the fuel for buildings in iCD equivalent equipment loads for operation of this equiprrepylisd

when simulating the building, as with DHNSs this internal boiler and associated equipment is not
there the selection of waste heat should prevent excess equipment electrical loads being placed on
the building. When doing this it is advised to charige carbon emissions coefficient of waste heat

to that of natural gas in the iCD preferences as to allow for accurate carbon emissions from building
heat demand to be effectively simulated.

Auto-filled Data

As in the previous image assumptions are mabeut the building details from certain selections.

iCD building type (Healthcare area, offices, warehouse, workshop, etc.) will apply a set of internal
gains, occupancy profiles, power consumption to the building using ASHRAE 90.1 standards (the
minimumrequirements for energy efficiency design) which are wildly adopted globally in building
design. For example, if an office building is the type selected hours of ugmisgs, insulation level
(U-values) and many other attributes are assumed to perfpantypical office design and

operation. The assumptions are the greyaat boxes. These assumptions can and should be
overridden with known data if available. For example, lighting type can be set (e.g. to LED) where an
assumed lighting W/m”2 is then assated to the building, although if a more accurate lighting

W/m”2 is known this can be input into the relevant box.
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Adding Other NorBuilding Elements

Other nonbuilding elements that are part of the site and contribute to energy consumption or
impactbuilding energy performance (i.e. through shading) can also be added. The options can be
seen in the image below. The most relevant assets here which are likely to be of use are those which
directly contribute site energy consumption, i.e. freestanding B chargers, and to a lesser degree
street lighting (as street lighting is unlikely managed by the site being modelled). It is advisable to
model PV as an array or collection of PV panels rather than each individual panel due to the
simplification of phgical placement in the model and decrease simulation time. Other shading and
topographical elements can also be added but this is only advised where required as adding
complexity to the model where unnecessary will increase simulation time, file sizpoéewtially
contribute to model errors. All these elements can have their physical aspects and performance
attributes amended similar to that of buildings using the query tool.

S IESiCD — O *

CREATE OBIJECTS

v GENERAL

Name

Object type EV charger A

Local shade -
Topographical shade

Adjacent building
Power output profile Road

Maximum power (kW)

Pavement | sidewalk

Hard landscape

Soft landscape - turf

Object height (m] | Soft landscape - shrubs
Parking bay

Rotation (degrees) | Pervious hard landscape
Soft landscape - groundcover
w DETAILS (OPTIONAL) Soft landscape - mix. vegetation
Soft landscape - wetlands
Date Constructed Vegetated shade

Water

Date Demolished Boundary

EV Charger Type

Freestanding PV
Tree
Street light

Create from selection

Figure 22. How to add ndpuilding objects in iCD
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Custom Attributes

It islikely that custom attributes will not be required when modelling and this should not be
something of great concern. Although, if required or desired a custom attribute can be added to the
model and then edited in the building query tool. An example & thay be solid waste, although

the model does not simulate solid waste for buildings if the user wishes to detail this within the
model a custom attribute can be made to show this. This can be done using the Customise icon and
the details of this can beeen when clicked.
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Figure 23. Adding a custom attribute

4.1.2 iCD Simulations

Once enough input data has been assigned to the model to represent as close as possible the real
set of buildings, it is time to run energy simulations in order to get defr@ofiles of the buildings
and have an estimation on their energy and carbon footprints.

Weather Data

Weather data should be added to the simulation launcher. When iCD was downloaded the user should
also download the standard data and weather data, @ligih if other local weather files are available,

in the correct format, and contain all the weather data required for simulation these can be used.
Alternatively, if local weather data is not available or useable and the standard weather data does not
contain an area close to the project location more weather files can be found at the following address:
https://www.iesve.com/support/weatherfilesIn particular the EPW, Climate.OneBuilding.org and
Prometheus databases are of particular use. Ensure that the weather files are located in the same
location as other weather files used for simulation, this can be seen at the bottom of the preferences
window in iCD.
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Suncast Shading Water and Cost exort

Shading catchment, Export Costs, Suncast, and VE Water Calculations are all optional additions in the
simulation setting. Adding any of these will increase simulation time and are not necessary for
simulation. Suncasind Shading may slightly affect internal loads for lighting and heating although
the added simulation time for complex or large buildings and the small differences in simulation
output means these are not always suitable to use. They also affect PVigmudend if PV analysis

is contained within iCD it is advised to use suncast when simulating PV panels, but PV simulation is
more effectively done in iVN which will be discussed in greater detail on the section dedicated to
iVN. Costs may be relevantlifet energy unit cost as discussed in the section regarding preferences
are applied and there is utility in the results from this. Water simulations are possible but the added
detail required to effectively model these and the added simulation time meassghiot advised

for projects focused on energy and carbon emission reductions.

Filter Buildings, Export Energy Breakdowns & Totals

To filter buildings you have selected (use CTRL to select multiple building) check the Filter Selected
Objects only boxf more buildings are selected the longer the simulation will take and potential for
errors. For many large, complex buildings it is advised to simulate per buildings. Energy breakdowns
and totals should be selected to export these simulation totals. ANSIE not required and data is to

be viewed in iCD these can remain unchecked. Clicking the update button will highlight the buildings
selected for simulation in green.

ATION LAUNCHER

rrrrrrr

e
,,,,, sCsX-lSlreet Upper B

. :
Figure 24. Filter buildings for simulation in iCD
Selecting Endpoints (+ how to coent to iISCAN)

Before simulating you can link the iCD to a project in iISCAN. This will allow the user to export
simulated data into the iISCAN platform for each building after an energy simulation has been
performed. Exporting the simulation data to iISCAMNat required, this can just be helpful in
visualising the data for effective analysis as this tool is an IES data management and viewing tool
where simulation output data can be manipulated to be observed in various forms which can allow
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for more flexibé analysis. Alternatively, data can be reviewed within iCD itself but there is less
potential and flexibility in reviewing results, this will be discussed in the next subsection.

To link the iCD to iSCAN, first login into iISCAN and create a new projedt.&3name, and add any
FRRAGAZ2YIE dzaSNJ GKIFG YA3IKG ySSR G2 O2ftftlFo2N)rGS

E iSCAN Projects
Home API tokens

[ New Project Example E

Tag vocabularies
No buildings in project. Units
Alarm rule definitions
Rule scheduling
Rule libraries
Project users
API tokens
Project log

Add building
Add building

Removed buildings

Rename project

Hide project

Figure 25. Creating an iSCAN project

The newly created project now needs to be connected to the iCD in order for data to benstle

from one tool to the other. To do so, from the iCD go into Extensions > IES iCD > IES iSCAN Client >
Setup Endpoints and Token. Here, add the scan project url and token, then click on Save. Note that
the url and token can be retrieved from iISCAN withiG KS W! t L G211 SyaQ LI} 3IS 27
G§KSNB IINB y2 (21Sya ONBIGSR &Six &2dz OFy ONXBI
O2Lk GKFd Ayld2 GKS A/50 al 1S adNB G2 asStSOG 4K

v U

% AN DHDROINTS
Lioscabscm Statun ction Tohwm
Tllpa g am e comyprosect Pt e 1 uamgle dvslabd#y ko Chexk | Delete . ——— - I:l
-
= =]

Figure 26. AddimiSCAN Urls and tokens in iCD
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@ iSCAN API Tokens - New Project Example

Token State Building Role Expires

General9p1z Active - Maintainer 2021-07-29

token

url

"

Use the Project root URL as the entry point for client code:| https://scan.iesve.com/project/NewProjectExample

An AP reference guide is available.

Create token = Refresh ~ Rescind Hide | Hide expired | Show hidden Show tokens for all users

You can also use the VE live sync button in the Building details page to create a Maintainer token associated with a specific building.

Figure 27. Creating tokens in iISCAN to link to iCD

Before running energy simulations, give a specific name to the buildings in the block. This will help
recognising the demand profiles of each building once they wiliiperted into iISCAN.

It is now all set to start running energy simulations from the iCD tool. In order to do so, select one or
multiple buildings and click on the VE simulation button within the iCD toolbar, select your

AAYdzZ I GAZ2Y LINSTOEMNSY OBAIZdAKAKQ WdzkIRY EBAOSNI G2 GAO1 i
to push the time series demands into iISCAN. This is necessary to then bring your results into the

Network tool, thus is it a mandatory step for a user who wishes to undergo the whole process

workflow. You will also need to select the iISCAN project to which you want to send results to, from

the dropdown menu.
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Figure 28. Running simulations in iCD and connectings results to iSCAN
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Once the energy simulation has finished running for your mgldor set of buildings), you will see

results being exported into iISCAN. At the end of the process, a new building will be created into the
iISCAN project, with the same name of your iCD project. Within that building, all relevant time series
channels wilbe created, with a clear naming formed by the name of the specific building and the
name of the variable. Summary values of energy demand data will also be shown within the iCD, into
the building properties.

@ iSCAN Research Visualise-TEST2

Project~  Bullding~
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IES DUBLIN OFFICE - Sim total carbon min/maximean = 5.357/202 573/67.142 kgh
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Saved plots.

Figure 29. Viewing timeseries iCD simulatiesults in iISCAN
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Figure 30. Changing the data and plot view within iISCAN
Reviewing Simulation Data Within iCD and Exporting CSV

Viewing the simulation data within iISCAN is not required. An alternative is reviewing the data within
iCD itself using #nreadymade reports and the building query button. The image below shows how
to access the readgnade reports within iCD and the various reports that can be observed. As it can
be seen energy analysis under the Energy Report section and carbon anallgsithenSite

Renewables section can allow for energy and carbon outputs to be analysed.
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Figure 31. iCD Reports showing simulation results

If a boundary has been created and the user wishes to review the reports associated with this
boundary the imagdelow shows how the reports for the boundary can be accessed.
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Figure 32. Boundary reports

Further to the readymade reports the building query tool allows users to observe the simulation
output of the building under the Simulation Results section. didth be noted that these results are
displayed per meter squared, as such to determine whole building results simply multiply these
values by the building total floor area which can be found under the General section. Presenting the
simulation result per rater squared allows for building energy efficiency and effectiveness to be
compared regardless of their size and can be a useful method to identify buildings that may be most
suitable for energy upgrades and retrofitting.
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Figure 33. Reviewing the simtiéan results with the building Query button

If the user wishes to export the simulation results to an excel CSV the user shoudtteitdions>IES
iCD>Import/export>Export CJVSf SOG (2 SELR NI al £t o6dzAft RAyI&E |y
wantto export.

4.1.3 Create Scenario Intervention Models

With the baseline consumption established, the next step is to create intervention scenarios by
sector on an annual basis, evaluating potential energy and carbon emission reductions over time. To
do this select the scenarios button and duplicate the baseline scenario (default model that have
been worked on until this point). Work from the baseline scenario, implementing changes in this

new scenario will allow for results between the 2 to be compardeotively.
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Figure 34. Making energy conservation measures (ECM) intervention scenarios

To begin editing the new scenario click the folder button by this sew scenarios name, you will notice
that the window file opened with its name at the top left witlange to the name of this scenario.

When this new scenario is opened ensure that the year is changed to the appropriate year for
implementing future measures. This is done by clicking the stopwatch button. Alternatively, to
change an aspect of any asse¢.(a building) with regards to a particular year, within the query

button the year for data on the selected asset can be changed and details can be changed with
respect to the amended year. The user develop multiple scenario models either building ffom th
baseline, refining the first scenario proposed, and/or develop multiple scenario models that cover a
range of interventions of various timeframes to allows for a varied analysis to be conducted.

Also, if a future year is selected and the user wishesrtmlate the data for any of these years the

carbon emissions coefficient for the relevant future year should be applied as before in the baseline

model within the iCD preferences. As previously noted, for future carbon emission coefficients the

EU has caducted a study for grid emissions for each EU member based off measures and policies in

place and planned up to the end of 2017 with data for each year until 2050. This can be found under

the EU Central Scenario studiyhe image below shows the Power Generation 1 tab within the

G/ SYGNYf yunmypLOpat ARSae FAES FNBY GKS NBad#Z Ga 2
be observed. Other tabs and files fronigistudy can be reviewed if a greater insight into the EU

energy system is desired but this specific tab within this file should allow for effective future carbon
emissions factors to be applied within the iCD model.
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Intervention Proposals

iCD can also be used to assist in identifying areas and projects suitable for energy and carbon
reduction. As noted previously building simulation outputs can be viewed within iCD under the
buildingquery tool where output is per meter squared allowing for those buildings worst performing
to be observed. Other aspects such as solar potential can be conducted and observed within iCD,
this will be discussed in one of the following subsections.

Theseintervention proposals should be detailed with the accompanying year they intend to be
implemented or analysed for potential development. Details such as target equipment efficiencies,
locations, number of units installed, target insulatiorvélues, and ther supporting information

should be included to help track project implementation and for reference if ECM (energy
conservation measure) project details or years change.

Intervention Measures

Building construction retrofits (e.g. insulation upgradesjilipment upgrades (e.g. lighting upgrades

to LED, boiler replacements), adding solar panels, system changes (e.g. removal of gas network to
heat pumps), and adding of carbon absorbers (e.g. trees and plants) are common examples of
projects often implemergd in iCD to present strategies for energy and carbon reduction. These
projects should be identified as early as possible with as much detail possible to allow for their
modelling and inclusion within the iCD model to be its most effective.

The paint tookan be used to apply data assigned from one building to multiple buildings. This can
be helpful when modelling the baseline for buildings with similar details (e.g. insulatiatud) and
when applying similar future scenario building retrofits and udgsa The image below shows how
the paint tool can be used to apply the data from one building to a selection of other buildings
within the model.
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Figure 36. Using the paint tool to apply details to multiple buildings

Solar Potential

iCD offers the abitly to conduct a solar assessment of the available roof areas. It is advised as a first
step to conduct a solar/shading analysis of the site if the potential of building roof areas are to be
viewed, this can allow for the best roof areas to be identifi@d.a coloured scale of blue to red for
worst to best locations for PV placement. The image below shows how to do this, this may take
some time if the site is large with many buildings in place. To remove this visualisation simply
uncheck this selection.
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All buildings within the model can have a solar assessment applied or a selected few. Note the
default values and adapt as appropriate, especially with regards to panel efficiency as the
continuousimprovement in PV manufacturing is allowing for more efficient panels to be produced
year to year. Once the solar assessment has been performed the renewables report will allow for the
estimated PV output to be observed. The user may want to change sotaitsdd a selection of the
panels, for example their name (e.g. IES Office building roof PV). As there will likely be a large
number of PV panels the user can input the name of a single panel and use the paint feature, as
previously discussed, to applyyaspecific detail to any other number of selected panels.
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Figure 38. Estimated PV output of the renewables report in iCD
Carbon Sequestration

Trees can be added to the model to allow for a more complete picture of the carbon emissions and
offset withinthe site. Trees are added with the create button and details entered in accordingly. An
energy simulation will need to be run to allow for the simulated carbon sequestration to be included
within the model and reports. It should be noted that each tre# meed to be selected individually

for simulation and a batch simulation cannot be conducted for this, although each simulation only
takes a couple of seconds to run for trees. The full contribution of tree carbon offsets can be seen
within the report furction under annual carbon emissions.
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Figure 39. Adding Trees to iCD model

Simulation and Review

hyOS Itf GKS LINRPe2SOla INB AylLWzidSR (2 GKS Y2RSt
can be conducted in the same method as discuseethk baseline model. The only difference to

note is to change the year of simulation and if multiple years of projects and simulation are required
to check the multyear simulation box. It should be noted that the more years within the ryetir
simulaion the longer the processing time for simulation and if there is a complex model with many
buildings and assets to simulate the large processing required for this may crash the system as such
before this it is advisable to save the model progress. Isthmilation is taking too long or crashes
multiple times the user can run a year by year simulation and select only the buildings and assets
relevant to simulate for that year, thus reducing simulation time and effort. Similar to the report
function as disussed previously, iICD allows the user to compare the baseline model to the scenario
models within the scenario button.

From these reports and investigating the building and assets simulation outputs the project
effectiveness can be determined andlésired amended to further identify opportunities for energy
and carbon emission reduction.
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Figure 40. Using the report function to compare performance over multiple years

4.1.4 Visualize Carbon and Energy Metrics

With baseline and intervention scerias in place, the next step is to visualize energy and carbon
data for decisiormaking. This involves linking the iCD model to iISCAN where this process was
previously shown and the iCIM for enhanced visualization.

iISCAN Settings & Channel Viewer

Accessig iISCAN, the relevant project, and building details and amending these are quite intuitive and
can be explored as desired.

To view the data and change the setting of it go to the Investigate drop down tab and select

Visualise. You can select the variglst types, the most commonly useful being the line chart for

K2dzNI @8 NBIFRAy3I&a 20SNJ Iy SEGSYRSR LISNAZRI 2N GKS
should be noted when changing the plot type other points may need to be changed from the default

to read the results effectively. For example, when changing from a line to a bar chat the summary
G2aG1rt Attt 0SS dzyRSNJ aYSIyé¢ YR aK2dZ R 0SS OKI y3aSF
energy simulated.
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Figure 41. Changing the setting i€/ visulation

{ONRffAYy3d R2gy FdINIKSNI OKSOlAy3a (GKS a{dzYYFNB ¢ C
bar chat. You can drag over a time period or selected number of days to see the output from that
period and the selection option will chandepending on the grouping selected (daily, weekly, etc.).

The export from iCD will give a list of the channels noted below and additional ones for costs and
water will be here if these have been selected in the iCD simulation. Multiple channels can be
sekcted if the desire is to view multiple channels at once and compare data. To note, if waste heat is
used this is likely equivalent to natural gas if modelling a district heating network.

Channel List & Expressions

The Channel list will allow you to vieach one of the iISCAN channels which correspond to data

related to you building and assets, like simulated building lighting energy consumption from iCD,
simulated building natural gas demand from iCD, simulated PV electricity generation from iVN. You
canmanually import CSV data such as metered data to iISCAN and this may be viewed here if this has
been done, although this is not covered in this document.

If required, within the channel list the level (category), units, and sample type can be changed if
needed. To export these tables for use in CSV files or other, check the relevant export box and then
go to the export page under the Data drop down tab.

Once you have exported demand profiles for all the relevant buildings, you can also aggregate results
to check what the total consumption of the block would be. To do this, create a new channel into
iISCAN and use expressions to combine other channels together. Use the Syntax button to understand
and learn more about expressions here.

Synchronisation of iCdata with iCIM model

The iCD model can exported onto the cloud in the form of an iCIM model. This can allow multiple
users to work collaboratively on the same model contributing to different areas and for users
without iCDor Sketchup to view the model. It also has some useful features in reviewing the
performance of the energy model.

CNRY GKS A/5 (22f0FNE Of AO0] 2y (KS W{B8yOKNRYAASC
then add a new project. Enter a projectn@m YR RSAONA LG A2Y 62LIA2Yy {02
synchronise your model to the cloud. This will create a new project on the iCIM, permanently linked
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to your desktop version of the model. From this point on, any change made to the iCD model can be
sert to the cloud model by simply clicking again on the synchronise button and send the changes.
This is also useful when multiple users are working on a single model, so that they can
send/download changes to the cloud to always work on the most updated mode

The following iCIM Research endpoint should be setup and used ihti@®/(icim-
research.iesve.com/GFAL/as per the series of screenshots below.

Figure 42. Synchronisation of iCD to iCiMhe cloud 1

Figure 43. Synchronisation of iCD to iCIM on the cloud 2
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