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Acronyms

CETP Clean Energy Transition Plan

SEAP Sustainable Energy Action Plan

SECAP  Sustainable Energy and Climate Action Plans
LAEP LocalEnergy Action Plan

LRA Local and Regional Authorities

iCD A Sketckup plug in tool by IES fenergy and carbon assessments for portfolios,
campuses and cities

iCIM An online 3BCollaboration and Visualization Platfoby IES

iVN A Network Modellingdesktop tool by IES

iISCAN An online data management platform by IES

VE Virtual EnvironmentL 9 { Q 1 S@ a2 T 06 NB-phymica haskd éndiri
to model and simulate building performance

PV Photovoltaic

EV Electrical Vehicle

U-Value  Thermal transmittancéor a building fabric

BMS Building Management Systems

OSM Open Street Maps

GIS A GIS (file) is a digital file used to store geographic information system (GIS) dai

which includes spatial and attribute data fmapping and spatial analysis
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1 Introduction

The transition towards a lowarbon energy system is critical in mitigating climate change and
fostering sustainable development. Effective planning and implementation of energy strategies are
essential to achieve these goals. The SIISE capacity builttj program, with IES as its technology
partner, provides an advanced suite of tools to support this transition. The primary focus of this
program is to offer a toolkit designed to facilitate the creation and management of energy plans.

To tailor these tools to the needs of energy planners, a series of workshops were conducted with
dissemination partners. These sessions aimed to map the user journey of a CET planner, identify the
challenges encountered during the energy planning procaisd,assess how the St&ISE toolkit

could address these needs. By engaging directly with users who are actively involved in CET planning
(especially in SECAPSs), the workshops provided critical insights into the practical difficulties faced and
how the todkit could be refined to offer more effective solutions.

The CET planning process generally involves several key stages: initiation, planning, implementation,
and monitoring. Each stage requires specific tasks, such as baseline data collection, setting emission
targets, strategy development, and continuous penfiance tracking. The workshops revealed several

pain points in this process, including difficulties in establishing accurate baselines, setting achievable
targets, categorizing emissions, and visualizing energy impacts.

The StepNVISE Capacity Building Programme encompasses three key components as integral parts of
the StepWISE toolki{{SeeFigurel. ), explained in further detail iD2.2 Use Cases identification and
characterization and StepVISE toolkit requirementslefinition :

1. The Technical toolkit This consists oL 9 {d€carbonisation tools for modelling and
simulation of scenarios that provide the municipalities with the technical functionalities that
make the process for the municipalities as easy as possible. The current deliverable D3.1
focusses on this technological part of the toolkit.

2. Theknowledge sharing platformPotentially using th¥irtual Knowledge Offices the Step
2 L{9 LINR2SOG>X GKS LIFOIF2NXVaQ LJz2N1I2asS Aa G2
resources that will support the development of the CET plans in each use case. These will be
tailored specifically to each use case in terms of the exagpiirements. The creation of the
VKO itself, and integrating its other features is developed as part of WP6 T6.3.

3. TheTraining materialproduced in Capacity Building Programme: A significant part of the
capacity building programme is the training provided to the LRAs themselves by the experts
in the field within the StefWISE consortium, and theining materialthus created to allow
the future adopters to continue increasing capacity in each use cases. This component is
crucial in also addressing several of the key -temhnical requirements highlighted in
previous research. The constitution of the training pargmewill be developed further as
part of WP3 (Tasks 3¢23.4).
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Step-WISE toolkit

Knowledgebase/ Capacity Building
Virtual Knowledge Programme
Office Training material

Technical toolkit/
IES ICL tools

Address primary Direct and navigate to
technical and non- right resources, and
technical barriersin CET support technical
planning barriers if needed

Enable the users to self-
train and support others
in building resources

Figurel. Components of the St&pISE toolkit (D2.2)

The StepNISE technical toolkit, developed by IES, is designed to address these challenges through its
suite of technical tools. The toolkit includes components such as iCD for scalable analysis, iCIM for
collaborative 3D visualization, iVN for network netithg, and PowerBlI for customized dashboards.
These tools work together to support planners in creating detailed baseline models, simulating
intervention scenarios, and visualizing energy and carbon metrics. By leveraging these tools, users can
enhance tle accuracy of their energy plans, improve stakeholder engagement, and streamline the
monitoring and revision processes.

This reportdelves particularly in the technical toolkit and into the specifics of the CET planning
journey, the functionalities of the Ste@/ISE technical toolkit, and the refinements made to enhance
user experience. It also outlines the workflow of the toolkit gmmdsents a demonstration video to
showcase its application. The ultimate goal is to provide local and regional authorities with a robust,
userfriendly solution to effectively manage their transition to a learbon energy system, ensuring
that every stef the planning process is supported by advanced technical tools and clear, actionable
insights.

StepWISE terminology
This section briefly outlines the key definitions of the terms used in the context ofVBISE project.
The brief description of the terms and the chartHigure2 . helps the reader understand the context
of the project further.

1. Use casedn the project refer to 4 distinct regions of focus for the project: Bulgaria, Spain,
Cyprus and Mediterranean islands. The goal of the project is to increase the capacity of local

FYR NBIAZ2YIE [ dZiK2NAGASEQ (2 ONBusiiThe varigtR A Y LI

of use cases in Europe provide different political, geographical and -socimic
backgrounds for the project to test the applicability of the toolkit, provide case studies and
have impacts spread across different European contexte (8. 1 inFigure2)

LIES ICL tools terminology changed since submission of D2.2 to IES Decarbonisation tools
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2. Wave land Wave 2of capacity building in the project refers to two phases of project

implementation. In the .
first wave, the training Followers §

of the use of a toolkit
UC Adopters 6
N

(StepWISE toolkit) will
be provided to Use Case
leaders, who are part of
the consortium. In the
second phase or second
wave of the project, the
trained use case leaders
extend this taining to
local and regional

Replicators

. L Step-WISE Step-WISE
authorities within the toolkit toolkit
i developent and refinement for
use case regions. (S A
tailoring for UCs UCs
no. 2 inFigure2) UCs definition, Disseminators Adopters
. . Step—WISE training’ training‘
Disseminators are the § olkit and CBP Replicators Followers
use case leaders in the development /. i wave - etworking networking

2nd wave —
Disseminators to
Adnntera

Experts to
Disseminators

StepWISE consortium

(See no. 3 irFigure2). . - .

Thev will receive the Figure2. StepWISE overall concept cressction explaining main UC base
) y ) activities, key actors involved, and S¥SE toolkit use across the proces

training in the Wave 1 of Numbers added to cross reference from terminology list on the left (Fron

the project action, and WISE grant agreement)

provide training to interested local and regional authorities in the Wave 2 of the project
(referred as Adopters). The disseminators also engage other entities to replicate their role as
trainers of StepNISE approach (referred as replicators). (SINLOE A, CERES and linked
third party Traza)

Replicatorsare the entities outside of the project who are engaged to follow the example of
the disseminators and will play the role of replicating the StISE approach and training
other local and regional authorities within their regions (LRAs also referredlasérs). The
replicators can also be seen as futisseminators, and can be any type of ent{§ee no. 4

in Figure2.

Followersare the local and regional authorities who are interested in adopting the-B{GE
approach to develop CET plans, or are contacted by Replicators, or Disseminators to engage
in creating these after the end of the project (See no. bigure2)

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 other local
and regional authorities in the use case region, as they can encourage aitdtéatilese to

also adopt the StepVISE approach asfaellower after the end of the project. (See no. 6 in
Figure2)

Trainersor experts are consortium members that are contact 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 cotadiith

the technology provider with feedback on the toolkit and relevant materials (primarily
involved in Wave 1 iRkigure2). (FredU and R2M)

Technology providerin the project is the member of the consortium that provides the
technology that forms the core of the St&gISE toolkit for CET planning (involved in Wave 1
and Wave 2 irigure2) (IES)

L,
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9.

10.

11.

12.

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 (primarily involved in Wave 1 kigure2)

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 SteWISE, required to execute these activities. Theséadliared 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&iminators) and Wave 2 (Training of
the adopters) takes place.

StepWISE toolkitrefersto 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 cregi8se no. 11 in
Figure2)

Virtual Knowledge Office (VKOYefer 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.
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Tablel. Sectors evaluated in SECAP plans

Sector General definition
Primary Sector Raw material extraction (agriculture, mining, etc.)
Secondary Sector Manufacturing and industrial activities.

Services (retail, hospitality, healthcare, etc.)
Municipal service buildings
Public Lighting Energy for streelighting.
Energy for all modes of transport within the municipaltipth
public and personal vehicle
Residential Sector Energy used in private homes

Tertiary Sector

Transports

Thefeasibility analysisstage involves evaluating various factors to determine the feasibility of
proposed interventions. Key considerations include assessing flood es#lsiating energy
poverty, and solar potential for renewable energy scenarios evaluation.

Climate adaptation measure@re also investigated in energy plans in addition to climate
mitigation measures.These measures focus on adapting to climate change rather than just
mitigating it. The guidance on these is moralitative compared to climate mitigation
measures. Climate adaptation measures could inclptdmting trees to provide shade and
reduce heaisland effect, or increase ground surface permeability to reduce flooding risk.
Scenariomodellingand energy savings calculatiorsge integral parts of the planning process.
Here, a scenario is defined as a set of measures applied in across an area of. ifitésesbuld

be over a year or a test of different set of measures within the same Bganodellingdifferent
scenarios, planners can project energy use and savings under various conéitiergy savings

are calculated usingssumedemissionfactors and improvements in technology occupant
behaviour Thismodellinghelps panners understand the potential impact of their interventions

and make datalriven decisions.

The SECAP plan is theresentedto the municipality. During this step, detailed plans are shown

to municipal authorities to obtain their feedback and approval for implementation. This
engagement ensures that local governments are on board with the proposed measures and can
provide valudle insights and supportn this step, it is necessary that the plan is presented in a
simple way, that makes it easy to visualise the short and long term actions across a municipality,
and is understandable for a ngachnical audience.

After presenting the plan, inayneed to be revised based on the municipality's feedback. This
iterative process involves making necessary adjustmeassper the feedback and resubmitting

the revised plan for final approval. This step ensures that the plan is robust, realistic, and has the
support of local authorities, increasing its chances of successful implementafiois.
necessitats being able to revise plans and recalculate as needed.

The final step is tononitor the implemented measuresWorkshop participants suggested that

as information becomes available, such as the potential impact of the implemented measures,
it would be helpful to add this to the original energy plan to track the progress of the SECAP plan
and correct course if necessary.

These key steps, as highlighted in the workshuaghlight the detailecand iterative processwvolved
in creation of CET plans such as SECAPs.

Following summarises the main pain points from a potential S¥®HE technical toolkit user
perspective:

L aiNHA3tS G2 FAYR Ittt GKS RIGF LASOSa ySSRSR

I would like user friendly digital tools to support with my tasks and analyse future scenarios
| find that playing around withumbers to make the plan is very effort intensive
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| struggle to measure climate adaptation measuoescomplex interventions such as district
heating

I would like to visualise the energy/carbon on various sectors such as different building types

| would like a way to monitor results and communicate with municipality more easily/visually

| struggle to bring everyone together to understand and visualise the plan, especially when the
key members in the municipality keep changing

CET Planning mapped against Technical SKSE toolkit

Based on these pain points and reviewing the decarbonisation tools available by IES, a mapping
exercise was dondhe main points that the toolkit will address the barriers highlightedugh the
exercise:

The toolkit allows for the creation of a baseline model with-filled data, particularly useful
gKSY fAYAGSR RIFGF A& FT@FAfF0fS F2NJ SadlofAak
residential sector.
Users camreate multiple scenarios from the baselirar businessasusual case and define their
target emissions for specific years of interventions
The toolkit enables users test multiple climate mitigation interventionsand some climate
adaptation measures.
It provides auserfriendly interfacefor calculating the energy and carbon use of a municipality
under various scenarios and interventions.
The software's buildingphysicsbased simulationsallow for more informed modelling of
different energysaving interventions and visualizing their impact across various sectors,
increasing the confidence in final results, and potentially minimising the revisions needed.
In specific cases of SECAP planning, it was identifieditligtt heating or energy storageould
be evaluated within intervention scenarios. The toolkit includes components that can perform
specialized analyses, such as district heating or energy network simulations, to support these
evaluations.

Figure3 visualises this mapping exercise.

with
to fill gaps in data e.g. U
- ,// values
/ /
/
,"/ of

different

What
technical
part of the
Step-WISE

CET planning phases Pre-filled data and can

be viewed sector by sector (user
defined) for both baseline and other
scenarios

Initiation toolkit can
Allows supportin
Planning <\ — during the
\ CET
. planning
Implementation [ERN e.g. District process
Heating simulation

Monitoring (3

on a user
friendly platform

Figure3. Technical Ste/ISE toolkit mapped against the CET planning phases

STEPWISE GAN. 101120859 PAGED



STEPWISETECHNICATOOLKITUSECASEGUIDELINES 16.12.2024- FINALVERSION

2 Components of the Technical toolkit

The StepNISE Technical Toolkit, provided by IES, is a collection of software tools designed to address
the need for creating net zero energy plans, particularly for buildings with minimal available data. This
toolkit ensures confidence in the results bypgloyingmodellingbased on building physics principles.

It will have 3 main supporting software tools.

These interconnected tools will equip local and regional authorities with the technical capability to
model their area's baseline scenario, identify eefective decarbonization pathways, prioritize
interventions over a specified timeframe through seeimonomic analysis, and develop a dynamic
Comprehensive Energy Transition (CET) flae. following section describes the main tools of the
StepWISE Technical toolkit:

iCD for Scalable Analysis
iCD is a 3D sustainable urban design and early staggerplanningtool. It can be used by Urban

Planners, Designers, Sustainability 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
physics capabilitiea ¥ L9 { Q ! LI OKS Sy Ay S-knownBR maddlikgpiogréin { 1 S O
used within the AEC industry) to masterplan and assess the performance of a group of buildings
anytime in itslifecycle. As such, the iCD can provide the information to help make decisions for the

near future or for the longer term, for example, creating a decarbonisation roadmap towards 2050 for

a development, city or campus.
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Figure4. An extract of the ICD tool

In context of StepWWISE, iCD will be used as the main modelling and simulation tool in the technical
toolkit. It addresses the key concern pointed out at the start of the CET planning prtee&sck of
data to create a baselindzach building is imported with pifdled attribute data from templates,
based on the type or use of that building. This helps to fill in data gaps suebehsdd, to more model
energy baselines at scale, using phybiased simulationsHere are the key features that will be
fundamental for the StepVISE use cases:

Use of prefilled attribute data to fill in gaps in input data
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Use ofphysicsbased energy simulation engine allows iCD to calcidagrgy consumption for
largescale models with much greater accuracy than assesstvesgd methodologies, using
simple available inputs

Solar/PV potential analysis

Walkability and Accessibility Studies

Building energy consumption calculations

Includingstatic socio economic data into analysis

EV charging energy consumption

Modelling future renovation scenarios

iCIMc Collaboration Cloud

iCIM is a cloudbased 3D model that can present any data 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 thelESecosystem of technologies from which it is possible to monitor, manage,
visualise and communicate performande.context of StepWISEBhe following key features will be
fundamental for the use cases
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Figure5. An extract of the iCIM tool

3D visualisation of the intervention scenarios over years

Synchronises the plans created in iCD

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.

iVN ¢ 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
buildings carbe imported from other. 9tof3, whether generated in ICD or the VE, or taken f form
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.) whddbeco
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added to the network, running 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, reducéscasd improve the overall efficiency of

the network.
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Figure6. An extract of the iVN tool

In context of StepWISEiVN 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 expette#tey features relevant for 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.

Dashboards using PowerBl
The StepNISE technical toolkit will utilizdicrosofttPower Blool to deliver customized dashboards

tailored to the needs and requirements of local and regional authorities. The toolkit will include a
dashboard template specifically designed for the decarbonization roadmap exendiggh will be
provided to the use case leaders and LRAs to be modified according to their individual Tieeds.
following key features of the dashboards are critical for the SMBE project

Ability to view the complete roadmap in a customisable way on a dashboard

Capability to include the performance of ongoing interventions in the plan for monitoring

purposes
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Figure7. An extract of the Ste@/ISE CET plan dashboard template using Microsoft PowerBI

iISCAN In-use Building Data Analysis

While iCD, iCIM and 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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Figure8. Extract of iISCAN tool
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iISCAN is a clodghsed data management and analytics platform that helps optimise the operational
performance of buildings. Providing a single pane view for all your building data, it can impeort time
series data from multiple sources, including buildingnaigement systems (BMS), smart meters, loT
sensors, energy bills etc. into a single platform. iISCAN has capabilities to interrogate this data to
identify how the building is performing in retilne with respect to energy use, indoor environmental
quality ard running costs. Providing insights and enabling analysis to be performed to identify quick
gAyas &adzOK a4 ARSYGAFeAy3ad FldzZ Gda 2N Srae (2
Learning and Al capabilities can be used to fill missing data geds predictions and optimise
performance on a minute, hourly or daily basisthe context of StepWWISE, iISCAN may need to assist
iVN if energy modelling design is required.

AYL

The followingTable2 summarises and completabe mapping of the StepVISE technical toolkit,
across the CET planning process with its individual components.

Table2. Technical Toolkit Components for CET Planning

Part of

the Keyword - What to do Which par_t of Pre
: /Component  What is it o CET planning to g Outputs
technical tvpe with it use requisites
toolkit yp
A 3D Access to
sustainable Create SketchUp, Baseline
urban design baseline and IES Apache
. } . . energy
plug-in tool intervention Engine, and emissions
. Modelling to SketchUp  models for . basic input Y
iCD i ! S Planning - scenario
Platform usinglES'  municipalities, building
: energy
Apache assess attribute o
. . emissions
engine for ~ impacts over data, a rough
. 3D models
performance time plan of
simulation. interventions
A cloud Synchronize
based 3D _plans_, Plan on what
model visualize is needed to
3D platform for = intervention Planning, 3D
. . . . . . be . L
iCIM Collaboration visualizing = scenarios, and Implementation, : ... visualizations
. . visualised,;
Cloud and facilitate Monitoring : of CET plan
managin engagement emalils of
ging 9ag stakeholders
community with
data. stakeholders.
il f_or Optimize local
analysing ener
and 9y . Optimized
Network desianin systems, Integration ener
Modelling local gnerg assess impact Local Ener with iCD s ste?nys
iVN Tool 9y of district 1ergy data or time Y .’
networks, . Decarbonisation : scenario
(Advanced : . heating, or series data .
: including : impact
requiremeny L storage and from iISCAN
district : analyses
. run scenario
heating and
analyses.
storage
Microsoft View and CET plan Customizable
Power BI . dashboard
: customize the roadmap
Microsoft tool for . template :
Dashboard : roadmap, Implementation, views,
PowerB Tool creating monitor Monitorin (CSV and erformance
dashboard customized onaoin g PowerBI pmonitorin
dashboards . gong template), g
interventions . dashboards
and ongoing
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visualizing renovation
dataon a performance
browser data
(AL Import and
based .
latform for e Integration Realtime
o P : building data, ) with BMS,
Building Data managing identify Operational smart performance
. Analysis and Performance insights, data
iISCAN ; performance meters, loT .
(Advanced analyzing : and Data analysis, and
: 0 issues, and . sensors, and T
requiremeny building o Analysis optimization
optimize other data .
performance o suggestions
. building sources
data in real .
. operations.
time.
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3 Technical toolkit workflow

L9{Q RSOINb2yA&lGA2Y (22fa KI@S (GKS F2tt26Ay3

Table3. Main toolkit task in each CET planning phase
CET planning phase Technical Toolkitmain task

Initiation Preparation of relevant data and resource:
Create a baseline model
Planning Create a Scenario interventianodel(s)

Visualise Carbon and Energy metrics
Visualise the roadmap
Visualise the roadmap

Implementation
Monitoring

The degree of user involvement in the toolkit varies. Certain aspects are fully defined by the user, such
as the location of thestudy 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 automatically genematg® 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
roadmap format. This functionality allows users to review and modify interventions if the expected
energy reduction is not achieved, thereby enablingtarative process to optimize the impact of the
measures.

The followingFigure9 aims to cover (not exhaustively) the main features of interest in the toolkit,
across the different main tasks.

Create a
baseline model

Building 3D geometry

User input - Required

Create a Scenario Visualise Carbon and Visualise the
intervention model(s) Energy metrics roadmap

Define Renovation
»  measures to be

User input — Optional (Toolkit provides data) Toolkit Process/output

Define Location and
region and radius
covered
v

Building Type

Buildings thermal
characteristics

Terrain

Review inputs for

the baselil
© baseline Weather file

» Roads and surfaces
Vegetation

Transportation
energy (As boundary)

Public Lighting

Public Lighting energy

Layers e.g. Flood risk

—* Baseline Model

implemented

h ]

Run simulations on building
physics based Baseline and

Solar shading
analysis

Walkability

Intervention scenario models
Analysis ’

v
Add interventions and intervention years

¥y

Define PV surface Modify lighting
areas inputs

Alter building Add EV charging
thermal attributes points

Add EV charging Add Vegetation

points

-

v

Interventions scenario model(s)

Compare energy/carbon use and
energy/carbon offset in Baseline
and intervention scenario years
Analyse outdoor thermal
comfort

Analyse rainwater run-off on the
models

Visualise the analysis based on
sector (Residential vs non
residential for e.g. )
Different attributes/KPls can be
selected to be visually color-

Modify dashboard template for
outputs to be visualised

/Rnadmap accessible on wnh\

browser for multiple
stakeholders

3D model Roadmap
visualisation accessible on
browser for multiple
stakeholders

View roadmap with Energy
and Carbon reduction over
the years

Map current progress for

\ monitoring /

coded, such as displaying the
highest energy consumers in rey

Figure9.Toolkit workflow in CET planning process

2L 9 goftware and tools are constantly developing, and the workflow presented is subject to adaptation in features thateaeriky

provided in the StefVISE project
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4 StepWISE technical Toolkit Use Case Guidelines

Create a Baselindodel
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 iICD, a SketchUp plugin
designed for largecale energy and carbon analysis of pditfe, campuses, and cities.

4.1.1 Model Preferences

41

When starting a model one of the best practices is to ensure the prefesameesetupproperly. This

will ensure that the work performed will be doreorrectly with regards to the inputs and the
simulation outputs. The image below shows where to access the preferences.

File Edit View Camera

Draw Tools Window | Extensions = Help

: = S :
@9/‘7‘60(\@%@E Extension Warehouse ]Ang'I ®
Extension Manager
X Developer
3 & IEsico IES iCIM Client PREFERENCES R 2024 12
Trimble Scan Essentials > ESISCAN Client
Terrain
oo ¥ CARBON EMISSION COEFFICIENTS ~
uuuuuuuuu
i e These settings are model specific. The numeric values in this section are year-specific
Solar Assessment = ~
Visualisation —_— [m]
A R 5 — Location ﬂ
Cernt iy fasssmen Th n coefficients are set to UK defaults; Please change if
Attribute Visibility relevanf
IESICD Layers Nitirstices02a
Set VE location
Import/Export LPG |024
Reports
Troubleshooting and licence Biogas | 0.098
Preferences
Model Image oil [0:319
Check for Update
About ... Coal |0.345
Anthracite | 0.394
Biomass | 0.03
Electricity |0.519
Waste Heat |0.058
" ¥ RESOURCE COSTS PER UNIT
These settings are model specific. The numeric values in this section are year-specific.
Currency | £
Natural Gas / kWh | 0 ]

4.1.2 Time

FigurelO. iCD Preferences

The year can be seen in the top right of this window. The model will Ba&p inputted from the

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 detailsbaut the building or assets for an alternative year.

4.1.3 Simulation engine
There are 2 engines to choose from, the IES iCD integrated engine and the IES VE engine. It is suggested
to use the integrated engine as it had more customisable inputs. The IES VE engine requires the

download of IES VE, another modelling tool.

4.1.4 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 largely consist of electricity
from the grid and natural gas although if thereeather 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 sourcelectricity mapscan be used as a good approximation of current and past

STEPWISE
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emissions coefficients. For future carbon emisgiogfficientsthe EU has conducted a study for grid
emissions for each EU member based off measane policies in place and planned up to the end of
2017 with data for each year until 2050. This can be found undeEth€entral Scenario studihe
image below highlights thearbon emissions for electricity and gas within Ireland for 2019 as
estimated by electricity maps. Electricity was 373 grams of &fDivalent per kWh (0.373

CQed MW as inputted in iCD) and gas was 517 gfkWh (0.517T CQy 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 lsémulated.

& 5 G = appelectricitymaps.com/zone/IE e O @

‘4 ELECTRICITY MAPS FAQ Msthodology We're hiring!  Open Source  Blog

o 11 Ireland @ o <

2019

«h Datais aggregated 100% estinated v

@ cas % 100% estimatad
2018
Total electricity consumpti

4B5 % of electricity avaiabie in I I Ireland comes from

- Carbon intensity (gco-eq/kwn)
L —

300 600 900 1200 1500

Figurell. Electricity Maps carbon emission coefficients for Ireland in 2019
4.1.5 Costs
If associated costfor energy consumption are desiredishdetail 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 consumptiorrhis is not
a necessary step and only relevant if associated costs to energy consumginoaeded

4.1.6 Importing Building Geometry

First, a 3D model of the block under assessment needs to be created. The iCD tool allows several file
formats to be imported, including Shapefiles and GeoJSON files. If the geometries of the buildings in
the block are availablaiany of trese formatsthey can impored as shown below.
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File Edit View Camera Draw Tools Window Extensions Help

| > IES iCIM Client 4 )
/SHROTHW oo e P27 @A
Ground textures
Update model attributes IES iCD "
Solar Assessment HZDGOOEEQOSEEBFNAD
Accessibility Assessment
Attribute Visibility
1ES iCD Layers
Set VE locati
Import/Export 3 ¥ Include hidden objects in export?
Reports > Export to VE
Troubleshooting and licence > |11 Export GeaJSON

Preferences Import GeoJSON (with attribute mapping)...
Model Image Import SHP.
About Export CSV.

Import CSV.

Import Excel File,

Export filters and boundaries.

Import filters and boundaries.

\

Figurel2. Importing geometry files into iCD
Thesection 5.1 in Annexdiscusseshe procesf importing GIS/GeoJSCGMd importing archetype

labels in more detail if required.

If the imported file has building details embedded in it these attributes should also be part of the
import. If these formats are 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 gieegood basis upon which building the
initial modelcan be doneTo do this lick on theOSM importbutton 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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Figurel3. Importing basic geometry 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 geometries within the project bouryd&Vvhere OSM does not hagpecific
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 rgaisas fundamental that the user
addresses eachuilding and manually modifies each parameter tlaaé inaccurate, based on the
informationknown about the building

In order to do so, click on a building aclitk the Query buttonEvery attribute of the building can be
changed manually. 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 orignal import from OSM (top) has been manually updated until reaching the actual baseline
configuration (bottom). The modé typicallyenriched 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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Figurel4. Initial OSM import in iCD
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Figurelb5. Updated model from OSM import
4.1.7 Building Geometry

Building geometry is vital factor. The base OSM import is a good starting point but storey heights

and the number of storeyisimportantto accurately model to allow faffective floor area and heated

volumeto 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 for simulations not being able to run if tieeis overlapping or conflicting geometry.
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< 2024 >

EDIT OBJECTS

s
7 s Name  |ESDUBLIN OFF @ =
ORO)] Highlight @ @
M 5" w GENERAL
-é} I//' Object type Building ~
‘:‘ g*; Number of storeys 6
% % Building storey height (m) 5*
iik AB Building type Office
9 %\ Space type
C Glazing ratio (%) ~ 30%. except . *®
@ ,t\ Roof type Flat 30%, except E, SE: 0%
:13 '{5 Roof angle (degrees) 30
/o Roof overlap (m) ]
: : ’@, Roof Glazing ratio (%) 1]
Fﬁ ﬁ Level of Detail - Building Texture Glazing
@—4', Max bldg height (m) 36
P~
%j % Total floor area (m?) 11,332.19
ﬁ Footprint area (m?) 1,888.7 *
Water fixtures
Z axis offset (m) o
w ICLSETTINGS

Figurel6. Editing building geometry with the Query button
Additional building details such and the glazing percentage and roof typalsabe inputed here.
This addresses 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 dotted box
appears as can be seen in the image above. If you click this arpmiparp boxopens where varied
glazing per orientation can be inputted. Similarly, each building subsection can be edited, if the +
button by the building name is presseadhere the subsections 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 spacshave different uses or different window glazing percentsiges in the buildingghown
above). 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 ticatumnis in reference to as can be
seen in the image below.
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Figurel?. Building subsections and highlighting

4.1.8 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 tooldbearsed 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 will become dotted and shaded to show you this
has been done).len 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 eldydd@e like a roof the-Z

Axis input will need to be entered accordingly so as to have this section loaitesicorrect height

Name  Reof add
Objecttype  Building v
Number of storeys | 1
Building storey height (m) 4
Building type  Office v
Space type
Glazing ratio (%) 30
Rooftype  Flat v
Roof angle (degrees) 30
\‘ Reof overlap (m) 0
\\\‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Roof Glazing ratic (%) O
\ \‘ ‘ ‘ ‘ ‘ ‘ ‘ . . Level of Detail - Building  Texture Glazing v

Water fixtures

! wan

ALY L ST

AL ST
.

X Z axis offset (m)

Create from selection

Figurel8. Drawing and creating new building sections
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
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conflictions or complications to the building that will cause simulation errors, if this happens
components can be split up and each component individually simulated if needed.
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Figure19. Combining buildings

Area of Interest > Split up object(s)
e

4.1.9 Boundary tool

A boundary within the model can be made to analyse particular areas and assets witlsiated

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, ituggested to reduce the height of the boundary so it
R2Say Qi AYGSNFSNBE 6AGK 20KSN) @Aadzrfa gA0GKAY GKS

CREATE AND EDIT BOUNDARIES

@

3o

X o

POl e
XX A>»rw o o
NS

Sireet Upper B v
2.8
A8

Figure20. 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.

)
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4.1.10 Editing Building Internal Dasad DHNs

Internal data can be assigned using the building query tool. As noted befor@¢hmitton by the
building name can be clicked to assign subsections of the building other attributes. Entering more
information like the building type, construction type, cooling and heating setpoints etc. should allow
for a more accurate simulation outpudif the building.
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Figure21. Editing building details such asvdlues using the Query tool
If modelling a district heating network (DHN) where there is a central boiler providing heat to multiple

0dzA f RAy3a GKS FdzSf Gel)lS aKz2dZ R 6S YIRS (2 o6S azt
for buildings in iICD equivalent equipment lodds operation of this equipment is applied 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 change the 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.

4.1.11 Autofilled Data

As in the previous image assumptions are made about the building details from certain seléCibns.
building type (Healthcare area, offices, warehouse, workshop, etc.) will apply a set of internal gains,
occupancy profiles, power consumption to the building uASHRAEO.1 standards (the minimum
requirements for energy efficiency design) which are wildly adopted globally in building désrgn.
example, if an office building is the type selected hours of usepaiats, insulation level J-values)

and many other attributes are assumed to perform per typical office design and operation. The
assumptions are the greyemlt boxes. These assumptions can and should be overridden with known
data if available. For example, lighting type can be set (e.g. towlteD@ an assumed lightingy/m”2

is then associated to the building, although if a more accurate lightihg”2 is known this can be
input into the relevant box.
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4.1.12 Adding Other NoiBuilding Elements

Other nonbuilding elements that are part of the site and contributestoergy consumption or impact
building 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 consuaption, i.e. freestanding PV, EV 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 anarray or collection of PV panels rather than each individual panel due to the simplification of
physical placement in the model and decrease simulation time. Other shading and topographical
elements can also be added but this is only advised wreareiredas addingomplexity to the model

where unnecessary will increase simulation time, file size, and potentially contribute to model errors.
All these elements can have their physical aspects and performance attributes amended similar to
that of buildings 8ing the query tool.

9 IEsico - o X

CREATE OBJECTS

w» GENERAL

Name

Object type EV charger

<

Maximum power (kW)
Power output profile
EV Charger Type
Object height (m)
Rotation (degrees)

w DETAILS (OPTIONAL)
Date Constructed

Date Demolished

Local shade -
Topographical shade

Adjacent building

Road

Pavement / sidewalk

Hard landscape

Soft landscape - turf

Soft landscape - shrubs

Parking bay

Pervious hard landscape

Soft landscape - groundcover
Soft landscape - mix. vegetation
Soft landscape - wetlands
Vegetated shade

Water

Boundary

Freestanding PV
Tree
Street light

Create from selection

Figure22. How to add no#building objects in iCD

4.1.13 Custom Attributes

Itis likely 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 tooAn example of this may be solid waste, although the model
does not simulate solid waste for buildsi§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
canbe seen when clicked.
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Figure23. Adding a custom attribute

STEPWISE

GAN. 101120859

PAGE27



4.2

STEPWISETECHNICATOOLKITUSECASEGUIDELINES 16.12.2024- FINALVERSION

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 demand profiles of the buildings and
have an estimation on their energy and carbon faotfs.

4.2.1 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, althotigkhier 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 uBasure that tle weather files are located in the same
location as other weather files used for simulation, this can be seen at the bottom pféferences
window in iCD.

4.2.2 Suncast Shading Water and Cost exports

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. Suncast and Shading may slightly affect ialeloads 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 PV simusatebii PV analysis

is contained wthin iCD it is advised to use suncast when simulating PV pdngl®V simulation is

more effectively done in iVN which will be discussed in greater detail on the section dedicated to iVN.
Costs may be relevant if the energy unit cost as discussed in the section regarding preferences are
applied and there is utilitynithe results from this. Water simulations are possible but the added detail
required to effectively model these and the added simulation time means this is not advised for
projects focused o energy and carbon emission reductions

4.2.3 Filter Buildings, Export Energy Breakdowns & Totals

To filter buildings you have selected (use CTRL to select multiple building) check the Filter Selected
Objects only box. If more buildings are selected the longer the simulation will take and potential for
errors. For many large, complex buildings it isiseld to simulate per buildings. Energy breakdowns

and totals should be selected to export these simulation totals. If iISCAN is 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.
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Figure24. Filter buildings for simulation in iCD
4.2.4 Selecting Endpoints (+ how to connect to iISCAN)
Before simulatingou canlink 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 pgeEréormed
Exporting the simulation data to iISCAN is not required, this can just be helpfatalising 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 for more flexible 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 iISCAN, first login into iISCAN and create a new project. Give it a name, and add any
FRRAGAZ2YIE dzaSNJ GKIFG YA3IKG ySSR G2 O2ftftlFo2N)rGS

@ iISCAN Projects
Home API tokens

B New Project Example .

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

Figure25. Creating an iISCAN project
The newly created project now needs to be connected to the iCD in order for data to be stteam

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
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Figure26. Adding iSCAN Urls and tokens in iCD

E iISCAN API Tokens - New Project Example

o

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

An API reference guide is available.

Show hidden

Create token = Refresh  Rescind Hide | Hide expired
You can also use the VE live sync button in the Building details page to create a Maintainer token associated with a specific building.

Token State Building  Role Expires
General9p1z Active - Maintainer  2021-07-29
token
url

Show tokens for all users.

Figure27. Creating tokens in iISCAN to link to iCD

Before running energy simulations, givesgecific name to the buildings in the block. This will help
recognising the demand profiles of each building once they will be exported 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 simulation
LINBFSNBYyOSas KAUG WdzaING Si@ (RO WKISdzy@rED 2 N Y $¥izi
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.

STEPWISE GAN. 101120859

PAGE30



STEPWISETECHNICALOOLKITJSECASEGUIDELINES 16.12.2024- FINALVERSION

v OBJECT FILTER  SIMULATION OPTIONS
Filter selected objects only SIMULATION BATCHES

SELECT ALL FILTERS [ Rum simutstion in satcns

v Everything -
Road connectivity SIMULATION VEAR

Pedestrian connectivity [ Run Mutt Year Simuation

Target year: 2024

.
WEATHER DATA
M Msnasiy saiected westher dsta

+2024: DublinlWECfivt Zx

v EXCLUDED & SHELL OBJECTS

IES iSCAN EXPORT

SHADING CATCHMENT

[ include osjects witin 25m

COLOUR CODING SCHEME

add new endpoint -

select post-simulation
2dd new endpoint ™~

9 Esico X

IES iSCAN ENDPOINTS ()

Location Token Action Status

Add project: |

Figure28. Running simulations in iCD and connectings results to iISCAN
Once the energy simulation has finished running for your building (or 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 ptojafithin that building, all relevant time series
channels will be 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 buildng properties.

@ iSCAN Research Visualise - TEST2

voject-  Buildiny Data

Settings e T
3000 Y IES DUBLIN OFFICE - Sim total eleml: ar/mean 10.3218/196.7639/96.7697 kW
® IES DUBLIN OFFICE - Sim total x/mean = 0.0000/861 8774/78 3250 kW
Channels it IES DUBLIN OFFICE - Sim total urbq 0 min/maximean - § 3671202 57367 142 kgh
Channels LN =
v General 500

Scenarios

Saved plots

2 27 2 230 31 32 3 M35 %W

. S5t W s e e e M2 awwo 00U
[ [0 2021 2022 2023 | 12025 2026 | 2027 | 2028 | 2

Figure29. Viewing timeseries iCD simulation results in iISCAN
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Figure30. Changing the data and plot view within iISCAN
4.2.5 Reviewing Simulation Data Within i@id Exporting CSV
Viewing the simulation data within iISCAN is not required. An alternative is reviewing the data within
iCD itself using the readyade reports and théuilding query button. The image below shows how
to access theeadymadereports within iCD and the various reports that can be observed. As it can
be seen energy analysis under the Energy Report section and carbon analysis under the Site
Renewables section can allow for energy and carbon outputs to be analysed.

Fle Efit View Camea Draw Took Window | Extensions | Help

CJm/mOO@E*jGE bttt V- V- |

Developes

' " — 53 g L 2 o, o
IESicD B ESiMCrent » Monthly site energy consumption
Building Types CONSIUCH  girmble Scan Es = S ECAN Gt vings Full site report
Torrain lown
Gross floor area
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Figure31. iCD Reports showing simulation results
If a boundary has been created and the user wishes to review the reports associated with this

boundary the image below shows how theports for the boundary can be accessed.
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Figure32. Boundary reports
Further to thereadymade reports the building query tool allows users to observe the simulation
output of the building under the Simulation Results section. It should be noted that these results are
displayed per meter squared, as such to determine whole building results sirafilplynthese values
by the building total floor area which can be found under the General section. Presenting the
simulation result per meter squared allows for buildiegergy efficiency and effectiveness be
comparedregardless of their size and caa h useful method to identify buildings that may be most
suitable for energy upgrades and retrofitting.
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|
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Figure33. Reviewing the simulation results with the building Query button
If the user wishes to export the simulation results to an excel CSV the user should click
extensions>IES iCD>Import/export>Export C®/f SOG G2 SELR NI &l ff o0dzAif RA)
attributes that you want to export.
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Create Scenario Intervention Models
With the baseline consumption established, the next step is to create intervention scenarios by sector
on an annual basis, evaluating potentslergy andcarbon emission reductions over timeo 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 scenaiimplementing changes in this new scenario will
allow for results between the 2 to be compared effectively.

éﬁD TEST2" Seenario 1 - SketchUp Pro 2023

SCENARIOS: TES

VRN

New model was opened

| 2100

Simulations Demolished Entity Opacity % 50  Colour [l

Not Constructed Entity Opacity % 50 Caluur-

Auto apply
Render geometry changes [

[ Baseline Scenario Today, 11:03am No Data =}

Scenario 1 < editing > Today, 3:50pm No Data 2

Save and Close

[J New boundary created 2024-11-04 10:54:27 +0000

oI Compare selected [ Duplicate

M=o adlevaelsxHO S Q

Figure34. Making energy conservation measures (ECM) intervention scenarios
To begin editing the new scenario click the folder button by this sew scenarios hame, you will notice
that the window file openedwith its name at the top leftill change to the name of this scenario.
When this new scenario is opened ensure that the year is changed to the appropriate year for
implementingfuture measures. This is done by clicking the stopwatch button. Alternatively, to change
an aspect of any asséte. a buildingwith regards to a particular year, within the qudoytton the
year for data on the selected asset can be changed and details can be changed with respect to the
amended yearThe user develop multiple scenario models either building from the 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 beumed.

Also, if a future year is selected and the user wishes to simulate the data for dmgsefyearghe
carbon emissions coefficient for the relevant future year should be applied as before in the baseline
model within the iCD preferences. As previously nofedfuture carbon emission coefficients the EU
has conducted a study for grid emissions for each EU member based off memsipplicies in place

and planned up to the end of 2017 with data for each year until 2050. This can be found unéér the
Central Scenario studyThe image below shows th&ower Generation 1 tab within the
oCentral_2018_IE_slidefile from theresults of this study where the carbantensity for2026 can

be observed Other tabs and files from thistudy can bereviewedif 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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4.3.1 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
building query tool where output 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.

These intervention proposals should be detailed with the accompanying yearirtesyd to be
implemented or analysed for potential developmebtetails such as target equipment efficiencies,
locations, number of units installed, target insulatioavdlues, and other supporting information
should be included to help track project implementation and for reference if ECM (energy
conservation measudeproject details or years change.

4.3.2 Intervention Measures

Building construction retrofits (e.g. insulation upgrades), equipment upgrades (e.g. lighting upgrades
to LEDboiler replacements), adding solar panels, system changes (e.g. removal of gas network to heat
pumps), and adding of carbon absorbers (e.gedrand plants) are common examples of projects
often implemented 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 tool can be used to apply data assigned from one building to multiple buildings. This can be
helpful when modelling the baseline for buildgwyith similar details (e.g. insulation-khlue) and

when applying similar future scenario building retrofits and upgrades. 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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Figure36. Using the paint tool to apply details to multiple buildings
4.3.3 Solar Potential
iCD offers the ability to conduct a sokssessment of the available roof areliss 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 identified. On a coloured scale of blue to red for
worst to best locationsor 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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Figure37. Roof solar shading assessment in iCD
All buildings within the model can hagesolarassessment applied or a selected few. Note the default

values and adapt as appropriate, especially with regards to panel efficiency as the continuous
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improvement in PV manufacturing is allowing for more efficient panels to be prodgeadto 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 some details of a selection of the panels, for
example their name (e.g. IES Office building roof P\thets 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
applyany specifiddetail to any other number of selected panels.

4.3.4 Carbon Sequestration

Trees can be added to the model allow for a more complete picture of the carbon emissions and
offset within the site. Trees are added with the create button and degaitered 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 tree will need to be selected individually
for simulation and a batcBimulation 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 function under annual carbon emissions.
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