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1 Introduction 
The transition towards a low-carbon 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 Step-WISE capacity building 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 process, and assess how the Step-WISE toolkit 

could address these needs. By engaging directly with users who are actively involved in CET planning 

(especially in SECAPs), the workshops provided critical insights into the practical difficulties faced and 

how the toolkit 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 performance 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 Step-WISE Capacity Building Programme encompasses three key components as integral parts of 

the Step-WISE toolkit(See Figure 1. ), explained in further detail in D2.2 Use Cases identification and 

characterization  and Step-WISE toolkit requirements definition :  

1. The Technical toolkit: This consists of L9{Ωǎ decarbonisation 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. The knowledge sharing platform: Potentially using the Virtual Knowledge Offices in the Step-

²L{9 ǇǊƻƧŜŎǘΣ ǘƘŜ ǇƭŀǘŦƻǊƳǎΩ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ōǊƛƴƎ ǘƻƎŜǘƘŜǊ ǇŜǊ ǳǎŜ ŎŀǎŜΣ ŀ ŎƻƭƭŜŎǘƛƻƴ ƻŦ 

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 exact requirements. The creation of the 

VKO itself, and integrating its other features is developed as part of WP6 T6.3. 

3. The Training material produced 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 Step-WISE consortium, and the training material thus 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 non-technical requirements highlighted in 

previous research. The constitution of the training programme will be developed further as 

part of WP3 (Tasks 3.2 ς 3.4). 



 

 STEP-WISE GA N. 101120859 PAGE 5 

STEP-WISE TECHNICAL TOOLKIT USE CASE GUIDELINES  16.12.2024 - FINAL VERSION 

 

Figure 1. Components of the Step-WISE toolkit (D2.2)1 

The Step-WISE 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 modelling, and PowerBI 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 the accuracy of their energy plans, improve stakeholder engagement, and streamline the 

monitoring and revision processes. 

This report delves particularly in the technical toolkit and into the specifics of the CET planning 

journey, the functionalities of the Step-WISE technical toolkit, and the refinements made to enhance 

user experience. It also outlines the workflow of the toolkit and presents a demonstration video to 

showcase its application. The ultimate goal is to provide local and regional authorities with a robust, 

user-friendly solution to effectively manage their transition to a low-carbon energy system, ensuring 

that every step of the planning process is supported by advanced technical tools and clear, actionable 

insights. 

 Step-WISE terminology 
This section briefly outlines the key definitions of the terms used in the context of Step-WISE project. 

The brief description of the terms and the chart in Figure 2 . helps the reader understand the context 

of the project further.   

1. Use cases in 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 

ŀƴŘ ǊŜƎƛƻƴŀƭ ŀǳǘƘƻǊƛǘƛŜǎΩ ǘƻ ŎǊŜŀǘŜ ŀƴŘ ƛƳǇƭŜƳŜƴǘ /ƭŜŀƴ 9ƴŜǊƎȅ ¢Ǌŀƴǎƛǘƛƻƴ Plans. The variety 

of use cases in Europe provide different political, geographical and socio-economic 

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 2) 

 
1 IES ICL tools terminology changed since submission of D2.2 to IES Decarbonisation tools 
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2. Wave 1 and Wave 2 of capacity building in the project refers to two phases of project 

implementation. In the 

first wave, the training 

of the use of a toolkit 

(Step-WISE 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 training to 

local and regional 

authorities within the 

use case regions. (See 

no. 2 in Figure 2) 

3. Disseminators are the 

use case leaders in the 

Step-WISE consortium 

(See no. 3 in Figure 2). 

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 

(referred as Adopters). The disseminators also engage other entities to replicate their role as 

trainers of Step-WISE approach (referred as replicators). (SINLOC, EAP, CEA, CERES and linked 

third party Traza)  

4. Replicators are the entities outside of the project who are engaged to follow the example of 

the disseminators and will play the role of replicating the Step-WISE approach and training 

other local and regional authorities within their regions (LRAs also referred as followers). The 

replicators can also be seen as future-disseminators, and can be any type of entity. (See no. 4 

in Figure 2.  

5. Followers are the local and regional authorities who are interested in adopting the Step-WISE 

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. 5 in Figure 2)  

6. Adopters are the local and regional authorities that are trained by disseminators to use the 

Step-WISE 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 and facilitate these to 

also adopt the Step-WISE approach as a follower after the end of the project.  (See no. 6 in 

Figure 2) 

7. Trainers or 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 coordinate with 

the technology provider with feedback on the toolkit and relevant materials (primarily 

involved in Wave 1 in Figure 2).  (FredU and R2M) 

8. Technology provider in the project is the member of the consortium that provides the 

technology that forms the core of the Step-WISE toolkit for CET planning (involved in Wave 1 

and Wave 2 in Figure 2) (IES) 

Figure 2. Step-WISE overall concept cross-section explaining main UC based 
activities, key actors involved, and Step-WISE toolkit use across the process. 

Numbers added to cross reference from terminology list on the left (From Step-
WISE grant agreement) 
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9. Steering group is 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 in Figure 2) 

10. Action plans are defined as high level plans for the project implementation. These refer to the 

main items of activities, resources, groups of people ς including stakeholders and steering 

groups in context of Step-WISE, required 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. Step-WISE toolkit refers 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 in 

Figure 2)  

12. Virtual Knowledge Offices (VKO) refer to knowledge repositories that will act as amplifiers to 

increase the sustainability and replicability of the Step-WISE approach across Europe and 

beyond the identified use case regions.  
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Table 1. Sectors evaluated in SECAP plans 

Sector General definition 

Primary Sector Raw material extraction (agriculture, mining, etc.) 

Secondary Sector Manufacturing and industrial activities. 

Tertiary Sector 
Services (retail, hospitality, healthcare, etc.) 

Municipal service buildings 

Public Lighting Energy for street lighting. 

Transports 
Energy for all modes of transport within the municipality; both 

public and personal vehicle 

Residential Sector Energy used in private homes 

 

 The feasibility analysis stage involves evaluating various factors to determine the feasibility of 
proposed interventions. Key considerations include assessing flood risks, evaluating energy 
poverty, and solar potential for renewable energy scenarios evaluation.  

 Climate adaptation measures are 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 more qualitative compared to climate mitigation 
measures. Climate adaptation measures could include planting trees to provide shade and 
reduce heat island effect, or increase ground surface permeability to reduce flooding risk.  

 Scenario modelling and energy savings calculations are integral parts of the planning process. 
Here, a scenario is defined as a set of measures applied in across an area of interest. This could 
be over a year or a test of different set of measures within the same year. By modelling different 
scenarios, planners can project energy use and savings under various conditions. Energy savings 
are calculated using assumed emission factors and improvements in technology or occupant 
behaviour. This modelling helps planners understand the potential impact of their interventions 
and make data-driven decisions. 

 The SECAP plan is then  presented to 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 valuable insights and support. In 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 non-technical audience.  

 After presenting the plan, it may need to be revised based on the municipality's feedback. This 
iterative process involves making necessary adjustments as per 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 implementation. This 
necessitates being able to revise plans and recalculate as needed.  

 The final step is to monitor the implemented measures. Workshop 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 workshop, highlight the detailed and iterative process involved 

in creation of CET plans such as SECAPs.  

Following summarises the main pain points from a potential Step-WISE technical toolkit user 

perspective:  

 L ǎǘǊǳƎƎƭŜ ǘƻ ŦƛƴŘ ŀƭƭ ǘƘŜ Řŀǘŀ ǇƛŜŎŜǎ ƴŜŜŘŜŘ ŦƻǊ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ŀƴ ŜƴŜǊƎȅ ǇƭŀƴΩǎ ōŀǎŜƭƛƴŜ 
 I would like user friendly digital tools to support with my tasks and analyse future scenarios 
 I find that playing around with numbers to make the plan is very effort intensive 
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 I struggle to measure climate adaptation measures or complex interventions such as district 
heating 

 I would like to visualise the energy/carbon on various sectors such as different building types 
 I would like a way to monitor results and communicate with municipality more easily/visually 
 I 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 Step-WISE toolkit 

Based on these pain points and reviewing the decarbonisation tools available by IES, a mapping 

exercise was done. The main points that the toolkit will address the barriers highlighted through the 

exercise:  

 The toolkit allows for the creation of a baseline model with pre-filled data, particularly useful 
ǿƘŜƴ ƭƛƳƛǘŜŘ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ōŀǎŜƭƛƴŜ ƻŦ ŀ ŎƛǘȅΩǎ 
residential sector. 

 Users can create multiple scenarios from the baseline or business-as-usual case and define their 
target emissions for specific years of interventions 

 The toolkit enables users to test multiple climate mitigation interventions and some climate 
adaptation measures. 

 It provides a user-friendly interface for calculating the energy and carbon use of a municipality 
under various scenarios and interventions. 

 The software's building physics-based simulations allow for more informed modelling of 
different energy-saving 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 identified that district heating or energy storage could 
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. 

Figure 3 visualises this mapping exercise.  

 

Figure 3. Technical Step-WISE toolkit mapped against the CET planning phases 
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2 Components of the Technical toolkit 
The Step-WISE 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 by employing modelling based 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 cost-effective decarbonization pathways, prioritize 

interventions over a specified timeframe through socio-economic analysis, and develop a dynamic 

Comprehensive Energy Transition (CET) plan. The following section describes the main tools of the 

Step-WISE Technical toolkit:  

iCD for Scalable Analysis 
iCD is a 3D sustainable urban design and early stage master-planning tool. 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 capabilities ƻŦ L9{Ω !ǇŀŎƘŜ ŜƴƎƛƴŜ ǿƛǘƘ ¢ǊƛƳōƭŜ {ƪŜǘŎƘ¦Ǉ όŀ ǿŜƭƭ-known 3D modelling program 
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, for example, creating a decarbonisation roadmap towards 2050 for 
a development, city or campus.  

 

Figure 4. An extract of the ICD tool 

 
In context of Step-WISE, 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 process- the lack of 
data to create a baseline. Each building is imported with pre-filled attribute data from templates, 
based on the type or use of that building. This helps to fill in data gaps such as U-values, to more model 
energy baselines at scale, using physics-based simulations. Here are the key features that will be 
fundamental for the Step-WISE use cases:  

 Use of pre-filled attribute data to fill in gaps in input data 
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 Use of physics-based energy simulation engine allows iCD to calculate energy consumption for 
large-scale models with much greater accuracy than assessment-based methodologies, using 
simple available inputs 

 Solar/PV potential analysis 
 Walkability and Accessibility Studies 
 Building energy consumption calculations 
 Including static socio economic data into analysis 
 EV charging energy consumption 
 Modelling future renovation scenarios 

  
iCIMς Collaboration Cloud 

iCIM is a cloud-based 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 the IES ecosystem of technologies from which it is possible to monitor, manage, 

visualise and communicate performance. In context of Step-WISE the following key features will be 

fundamental for the  use cases 

 

Figure 5. 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 ς 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 can be imported from other L9{Ω tools, 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.) which could be 
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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, reduce costs and improve the overall efficiency of 

the network. 

 

Figure 6. An extract of the iVN tool 

In context of Step-WISE, 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 features relevant for the 

Step-WISE 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  PowerBI 
The Step-WISE technical toolkit will utilize MicrosoftΩ Power BI tool 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 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 Step-WISE 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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Figure 7. An extract of the Step-WISE CET plan dashboard template using Microsoft PowerBI 

 
iSCAN ς In-use Building Data Analysis 

While iCD, iCIM and Power BI 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 iSCAN.  

 

Figure 8. Extract of iSCAN tool 
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iSCAN is a cloud-based 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 import time-

series data from multiple sources, including building management systems (BMS), smart meters, IoT 

sensors, energy bills etc. into a single platform. iSCAN has capabilities to interrogate this data to 

identify how the building is performing in real-time with respect to energy use, indoor environmental 

quality and running costs. Providing insights and enabling analysis to be performed to identify quick 

ǿƛƴǎΣ ǎǳŎƘ ŀǎ ƛŘŜƴǘƛŦȅƛƴƎ Ŧŀǳƭǘǎ ƻǊ Ŝŀǎȅ ǘƻ ƛƳǇƭŜƳŜƴǘ ŜƴŜǊƎȅ ǎŀǾƛƴƎ ƳŜŀǎǳǊŜǎΦ ¢ƘŜ ǘƻƻƭΩǎ aŀŎƘƛƴŜ 

Learning and AI 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 Step-WISE, iSCAN may need to assist 

iVN if energy modelling design is required. 

The following Table 2 summarises and completes the mapping of the Step-WISE technical toolkit, 

across the CET planning process with its individual components.  

Table 2. Technical Toolkit Components for CET Planning  

Part of 
the 

technical 
toolkit  

Keyword 
/Component 

type 
What is it 

What to do 
with it  

Which part of 
CET planning to 

use 

Pre-
requisites 

Outputs 

iCD 
Modelling 
Platform 

A 3D 
sustainable 

urban design 
plug-in tool 
to SketchUp 

using IES' 
Apache 

engine for 
performance 
simulation. 

Create 
baseline and 
intervention 
models for 

municipalities, 
assess 

impacts over 
time 

Planning 

Access to 
SketchUp, 
IES Apache 
Engine, and 
basic input 

building 
attribute 

data, a rough 
plan of 

interventions 

Baseline 
energy 

emissions, 
scenario 
energy 

emissions, 
3D models 

iCIM 
3D 

Collaboration 
Cloud 

A cloud-
based 3D 

model 
platform for 
visualizing 

and 
managing 

community 
data. 

Synchronize 
plans, 

visualize 
intervention 

scenarios, and 
facilitate 

engagement 
with 

stakeholders. 

Planning, 
Implementation, 

Monitoring 

Plan on what 
is needed to 

be 
visualised; 
emails of 

stakeholders 

3D 
visualizations 
of CET plan  

iVN 

Network 
Modelling 

Tool 
(Advanced 

requirement) 

A tool for 
analysing 

and 
designing 

local energy 
networks, 
including 
district 

heating and 
storage 

Optimize local 
energy 

systems, 
assess impact 

of district 
heating, or 

storage, and 
run scenario 

analyses. 

Local Energy 
Decarbonisation 

Integration 
with iCD 

data or time-
series data 
from iSCAN 

Optimized 
energy 

systems, 
scenario 
impact 

analyses 

Microsoft 
PowerBI 

dashboard 

Dashboard 
Tool 

Microsoft 
Power BI 
tool for 
creating 

customized 
dashboards 

and 

View and 
customize the 

roadmap, 
monitor 
ongoing 

interventions 

Implementation, 
Monitoring 

CET plan 
dashboard 
template 
(CSV and 
PowerBI 

template), 
ongoing 

Customizable 
roadmap 

views, 
performance 
monitoring 
dashboards 
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visualizing 
data on a 
browser 

renovation 
performance 

data 

iSCAN 

Building Data 
Analysis 

(Advanced 
requirement) 

A cloud-
based 

platform for 
managing 

and 
analyzing 
building 

performance 
data in real-

time. 

Import and 
analyze 

building data, 
identify 

performance 
issues, and 
optimize 
building 

operations. 

Operational 
Performance 

and Data 
Analysis 

Integration 
with BMS, 

smart 
meters, IoT 
sensors, and 
other data 

sources 

Real-time 
performance 
insights, data 
analysis, and 
optimization 
suggestions 
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3 Technical toolkit workflow  
L9{Ω ŘŜŎŀǊōƻƴƛǎŀǘƛƻƴ ǘƻƻƭǎ ƘŀǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ п ƪŜȅ ŜƭŜƳŜƴǘǎ ŀǎ ƛǘ Ŧƻƭƭƻǿǎ ǘƘŜ /9¢ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎΥ 

Table 3. Main toolkit task in each CET planning phase 

CET planning phase Technical Toolkit main task 

Initiation  Preparation of relevant data and resources 

Planning 
 Create a baseline model 
 Create a Scenario intervention model(s) 
 Visualise Carbon and Energy metrics 

Implementation  Visualise the roadmap 

Monitoring  Visualise the roadmap 

 

The degree of user involvement in the toolkit varies. Certain aspects are fully defined by the user, such 

as the location 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 automatically 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 

roadmap format. 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 9 aims to cover (not exhaustively) the main features of interest in the toolkit, 

across the different main tasks.  

 

Figure 9.Toolkit workflow in CET planning process2 

 

 
2 L9{Ω  software and tools are constantly developing, and the workflow presented is subject to adaptation in features that can be currently 
provided in the Step-WISE project 
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4 Step-WISE technical Toolkit Use Case Guidelines 

 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, a SketchUp plugin 

designed for large-scale energy and carbon analysis of portfolios, campuses, and cities. 

4.1.1 Model Preferences 
When starting a model one of the best practices is to ensure the preferences are setup properly. This 

will ensure that the work performed will be done correctly with regards to the inputs and the 

simulation outputs. The image below shows where to access the preferences. 

 

Figure 10. iCD Preferences 

4.1.2 Time 
The year can be seen in the top right of this window. The model will keep data 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 details about 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 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 source, electricity maps can be used as a good approximation of current and past 

https://app.electricitymaps.com/zone/BE
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emissions coefficients. For future carbon emission coefficients, the EU has conducted 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 study. The 

image below highlights the carbon emissions for electricity and gas within Ireland for 2019 as 

estimated by electricity maps. Electricity was 373 grams of CO2 equivalent per kWh (0.373 T 

CO2eq/MWh as inputted in iCD) and gas was 517 g CO2eq/kWh (0.517 T CO2eq/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. 

 

Figure 11. Electricity Maps carbon emission coefficients for Ireland in 2019 

4.1.5 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 consumption with the cost of consumption. This is not 

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

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 available in any of these formats they can imported as shown below. 

https://joint-research-centre.ec.europa.eu/potencia/central-scenario_en
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Figure 12. Importing geometry files into iCD 

The section 5.1 in Annex  discusses the process of importing GIS/GeoJSON and 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 gives a good basis upon 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 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 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 fundamental that the user 

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 

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 original import from OSM (top) has been manually updated until 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 14. Initial OSM import in iCD 

 

Figure 15. Updated model from OSM import 

4.1.7 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 allow for effective 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 for simulations 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 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 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 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 spaces have different uses or different window glazing percentages like in the building shown 

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 that column is in reference to as can be 

seen in the image below. 
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Figure 17. 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 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 will become 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 input will need to be entered accordingly so as to have this section located at the correct height. 

 

Figure 18. 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. 

 

Figure 19. Combining buildings 

4.1.9 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 so it 

ŘƻŜǎƴΩǘ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ƻǘƘŜǊ Ǿƛǎǳŀƭǎ ǿƛǘƘƛƴ ǘƘŜ ƳƻŘŜƭΦ 

 

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. 
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4.1.10 Editing Building Internal Data and DHNs 
Internal data can be assigned using the building query tool. As noted before the ά+έ button 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 output for the building. 

 

Figure 21. Editing building details such as U-values using the Query tool 

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

ōǳƛƭŘƛƴƎǎ ǘƘŜ ŦǳŜƭ ǘȅǇŜ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ǘƻ ōŜ ά²ŀǎǘŜ IŜŀǘέΦ ²ƘŜƴ ōƻƛƭŜǊǎ ƻǊ Ǝŀǎ ƛǎ ǎŜƭŜŎǘŜŘ ŀǎ ǘƘŜ ŦǳŜƭ 

for buildings in iCD equivalent equipment loads for operation of this equipment is applied when 

simulating the building, as with DHNs 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 Auto-filled Data 
As in the previous image assumptions are made about 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 minimum 

requirements for energy efficiency design) which are wildly adopted globally in building design. For 

example, if an office building is the type selected hours of use, set-points, insulation level (U-values) 

and many other attributes are assumed to perform per typical office design and operation. The 

assumptions are the greyed-out 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 associated 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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4.1.12 Adding Other Non-Building Elements 
Other non-building elements that are part of the site and contribute to energy 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 consumption, 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 an array 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 where required as adding complexity 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 using the query tool. 

 

Figure 22. How to add non-building objects in iCD 

 

4.1.13 Custom Attributes 
It is 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 tool. An example of this may 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 be seen when clicked. 
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Figure 23. Adding a custom attribute 
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 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 footprints. 

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, although 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/weatherfiles. In 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. 

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 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 PV simulation, and 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 relevant if the 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 means this is not advised for 

projects focused on 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 is advised to simulate per buildings. Energy breakdowns 

and totals should be selected to export these simulation totals. If iSCAN 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. 

https://www.iesve.com/support/weatherfiles
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Figure 24. Filter buildings for simulation in iCD 

4.2.4 Selecting Endpoints (+ how to connect to iSCAN) 
Before simulating you can link the iCD to a project in iSCAN. This will allow the user to export simulated 

data into the iSCAN platform for each building after an energy simulation has been performed. 

Exporting the simulation data to iSCAN is not 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 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 iSCAN, first login into iSCAN and create a new project. Give it a name, and add any 

ŀŘŘƛǘƛƻƴŀƭ ǳǎŜǊ ǘƘŀǘ ƳƛƎƘǘ ƴŜŜŘ ǘƻ ŎƻƭƭŀōƻǊŀǘŜ ƻƴ ǘƘŜ ǎŀƳŜ ǇǊƻƧŜŎǘ ŦǊƻƳ ǘƘŜ ΨtǊƻƧŜŎǘ ǳǎŜǊǎΩ ǇŀƎŜΦ 

 

Figure 25. Creating an iSCAN project 

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

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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ǘƘŜ ǳǊƭ ŀƴŘ ǘƻƪŜƴ Ŏŀƴ ōŜ ǊŜǘǊƛŜǾŜŘ ŦǊƻƳ ƛ{/!b ǿƛǘƘƛƴ ǘƘŜ Ψ!tL ǘƻƪŜƴǎΩ ǇŀƎŜ ƻŦ ȅƻǳǊ ƴŜǿ ǇǊƻƧŜŎǘΦ LŦ 

ǘƘŜǊŜ ŀǊŜ ƴƻ ǘƻƪŜƴǎ ŎǊŜŀǘŜŘ ȅŜǘΣ ȅƻǳ Ŏŀƴ ŎǊŜŀǘŜ ŀ ƴŜǿ ƻƴŜ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ Ψ/ǊŜŀǘŜ ǘƻƪŜƴΩΣ ŀƴŘ ǘƘŜƴ ŎƻǇȅ 

ǘƘŀǘ ƛƴǘƻ ǘƘŜ ƛ/5Φ aŀƪŜ ǎǳǊŜ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ΨƳŀƛƴǘŀƛƴŜǊ ǊƻƭŜΩ ǿƘŜƴ ŎǊŜŀǘƛƴƎ ǘƘŜ ǘƻƪŜƴΦ 

 

Figure 26. Adding iSCAN Urls and tokens in iCD 

 

 

Figure 27. Creating tokens in iSCAN 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 will be exported into iSCAN. 

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 

ǇǊŜŦŜǊŜƴŎŜǎΣ Ƙƛǘ ΨǳǇŘŀǘŜΩ ǘƘŜƴ Ψ[ŀǳƴŎƘΩΦ wŜƳŜƳōŜǊ ǘƻ ǘƛŎƪ ǘƘŜ Ψ9ȄǇƻǊǘΩ ōǳǘǘƻƴ ƛŦ ȅƻǳ ǿƛǎƘ ǘƻ ǇǳǎƘ ǘƘŜ 

time series demands into iSCAN. 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 iSCAN 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 

Once the energy simulation has finished running for your building (or set of buildings), you will see 

results being exported into iSCAN. At the end of the process, a new building will be created into the 

iSCAN project, with the same name of your iCD project. Within 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 building properties.  

 

Figure 29. Viewing timeseries iCD simulation results in iSCAN 
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Figure 30. Changing the data and plot view within iSCAN 

4.2.5 Reviewing Simulation Data Within iCD and Exporting CSV 
Viewing the simulation data within iSCAN is not required. An alternative is reviewing the data within 

iCD itself using the ready-made reports and the building query button. The image below shows how 

to access the ready-made 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 analysis under the Site 

Renewables section can allow for energy and carbon outputs to be analysed.  

 

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 image below shows how the reports for the boundary can be accessed. 
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Figure 32. Boundary reports 

Further to the ready-made 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 simply multiply these values 

by the building total floor area which can be found under the General section. Presenting the 

simulation result per meter 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. 

 

Figure 33. 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 CSV. {ŜƭŜŎǘ ǘƻ ŜȄǇƻǊǘ άŀƭƭ ōǳƛƭŘƛƴƎǎέ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ŀƭƭ 

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 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 compared effectively. 

 

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 will change 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 asset (i.e. 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 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 be conducted. 

Also, if a future year is selected and the user wishes to simulate 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 conducted 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 study. The image below shows the Power Generation 1 tab within the 

άCentral_2018_IE_slidesέ file from the results of this study where the carbon intensity for 2026 can 

be observed. Other tabs and files from this study 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. 

https://joint-research-centre.ec.europa.eu/potencia/central-scenario_en
https://joint-research-centre.ec.europa.eu/potencia/central-scenario_en
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Figure 35. tƻǿŜǊ DŜƴŜǊŀǘƛƻƴ м ǘŀō ǿƛǘƘƛƴ ǘƘŜ ά/ŜƴǘǊŀƭψнлмуψL9ψǎƭƛŘŜǎέ 

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 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.  

These intervention 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 insulation U-values, and other supporting information 

should be included to help track project implementation and for reference if ECM (energy 

conservation measure) project details or years change. 

4.3.2 Intervention Measures 
Building construction retrofits (e.g. insulation upgrades), equipment 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 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 buildings with similar details (e.g. insulation U-value) 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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Figure 36. Using the paint tool to apply details to multiple buildings 

4.3.3 Solar Potential 
iCD offers the ability 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 identified. On 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. 

 

Figure 37. Roof solar shading assessment in iCD 

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 continuous 
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improvement 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 some details of 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 

apply any specific detail to any other number of selected panels. 

 

4.3.4 Carbon Sequestration 
Trees can be added to the model to allow for a more complete picture of the carbon emissions and 

offset within the 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 tree will need 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 function under annual carbon emissions. 

 












































