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Main goal:
» Developing sustainable strategies for NZEBs

Objectives:

* Characterizing energy flexibility in NZEBs/Ecs

* Using smart appliances aims to enhance energy flexibility

* Developing cooperation strategies for managing the use of the building/community flexibility
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Developed sustainable strategies
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1. Optimal Clustering-Based Energy Management of Net Zero Energy Buildings through a Stochastic
Hierarchical Approach

- Strategy framework: Bi-level programming
- Scope: NZEBs, ECs, or ...
- Managing energy flow considering energy awareness criteria through assuring residents’ comfort

- Proposing a novel self-consumption indicator for facilitating interactions among NZEBs and grid operators
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M/ Developed sustainable strategies

2. Multi-objective energy management of smart buildings through a bilevel optimization approach
- Strategy framework: Bi-level programming

- Scope: NZEBs, ECs, or ...

- Managing energy flow considering energy awareness criteria through assuring residents’ comfort

- Proposing a novel self-consumption indicator for facilitating interactions among NZEBs and grid operators

Bi-level model

Single-level model
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M/ Developed sustainable strategies

3. The potential of residential load flexibility: an approach for assessing operational flexibility

- Strategy framework: A Mixed-Integer Linear Programming model for assessing prosumers flexibility
- Scope: NZEBs, ECs, or ...

- Managing energy flow considering energy awareness criteria through assuring residents’ comfort

- Proposing two novel indicators facilitating interactions among NZEBs and grid operators

- Considering users' comfort
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M/ Developed sustainable strategies

4. Analyzing Value-Sharing Methods in Energy Communities with Coalitional Game Theory

- Review paper

- Scope: ECs
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5. Cooperative stochastic energy management of multi-energy hubs considering environmental
perspective

» - Strategy framework: A Mixed-Integer Linear Programming model for cooperation of energy communities

> -Scope: Ecs
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6. A two-stage probabilistic flexibility management model for aggregated residential buildings

» - Strategy framework: Probabilistic programming

> -Scope: Energy Aggregators

» - Quantifying flexibility for ancillary services
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Inputs:

- Historical demand data

- Historical solar irradiance data
Equipment technical characteristics

Scansrioprepiiations $@80000000000 | B e e e S T e g
- Generating scenariosby MCS technique
- Checking the produced scenarios following the data

Reducing scenarios by the k-mean algorithm

- Electricity price - Assigning the probability of each cluster I“P_““: .
- Evaluating the clusters’ properties following the data - Historical demand data
- Historical RERs data

- Preparing PV generation and loads profiles

- Technical characteristics of its facilities
- Historical price in the different markets (spot, intraday, balancing, etc

}

- Importing the forecasted profiles
- Assigning | ' value to the optimization p
- Solving the optimization problems with CPLEX solver
- Extracting the optimal decision variables
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| - Assessing the manageable portfolio for market participation |
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Accepting request?

Sorting and selecting a set of candidate
- Optimizing a market participation portfolio based on insights
- Updating costumers regarding their operation

GAMS

Assigning parameters’ value to the optimization problem, considering the first stage decisions, over [t;;,, t;] [T—+T%

Solving the associated optimization problem with 67+ (or /") as objectives following the requested : :
operating modes constrained to the second stage constraints along with (2)-(20) 1 :
- Extracting the optimal decision variables : \

Calculating the discomfort index i

Sending /¢ and 6" (or 6”") to the aggregator : :

I

Accepted v Rejected

- Continue with the second stage decisions | l - Continue with the first stage decisions | Building 1 Building 2 cee | BuildingN
N I___________ _____________l ________________ .
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Questions

Thanks for your attention!
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