Techno-economic and business case assessment of
multi-energy microgrids with co-optimization of

THE UNIVERSITY OF energy, reserve and reliability services
MELBOURNE
Introduction and motivation Case study
» Grid-connected Microgrids (MGs), which can The business cases of MGs with different technologies
aggregate, coordinate, and optimize distributed energy (CHP+TES/PV+BES) providing multiple services under
resources (DER), are emerging as attractive options to different price signals — retail energy, dynamic energy
assist effective operation of the community multi- (DE), reserve (Res), and reliability (Rel) prices, are
energy systems. modelled using the proposed MG operation model.
» By exploiting the flexibility of DER and multi-energy r—- - - - - -—" - " - " " - """ "= "/ —"=— "=/ "=/ "—”" - -
vectors (e.g., electricity, heating/cooling, and gas), MGs 300 | — DE, summer weekday
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atfects the economic operation of MGs, and may keep | 2%, o |
them from partaking in other services. : - ; 15 T
> In this context, this work PUEEENE & te,ChnO-economlc | Fig2. Comparison of MG export co;llrasécity, selected PV+BES MG |
framework to model and assess business cases for | 3000 |
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» The proposed framework comprises a mixed integer : S 500 - - % % % % |
linear programming model for the co-optimization of | zo 0o . om \ \ % . % % o %L |
MG operation (Fig 1) in light of different services,anda | & _ Z % % % 4 |
model for the calculation of non-linear and dynamic | © . s . |
reliability service price signals, which are estimated | L0 |
based on sequential Monte Carlo simulations. | F & %%&"%&e\ %&Q’\ %&e\ F & %%&"’c’@&e\ %&Q’\ %&Q’\ |

» The MG operation is co-optimized under energy, | " © Q&Q S A Q‘; 3 |
reserve and reliability services price signals. | |

» MG islanding and the restoration process were | CHPTES MG PV+BES MG |
simulated based on data from real networks | Fig3. Change in test cash flow, compared to retail energy tests _!

Resource porameters | Enersy service demand | .
parameters nergy service demand

* Energy conversion devices * Base electricity load | ) ConCl usion

* DER T * Space heating demand = The results highlight potential conflicts and synergies

* Buildings ‘ il 59 * Domestic hot water demand between the different services, which led to following

findings and conclusions:
* Contflicts and synergies between reserve and dynamic
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energy services are case specific. That is, MGs may
Network ‘?L P model comfort Energy retain generation or storage to provide reserve, which
parameters ‘o Jfﬁ min f(x) District consumption may lead to benefits or costs due to energy arbitrage.
st x<B cash flow * Reliability and reserve services are generally
| Environmental parameters [ Prices signals Syn.erg{sjuc . .
B Solar insolation . . . . Energy g . Rellab¥11’fy services and energy arbitrage are mostly
| . \{Vind spied ; | l * Reserve synergistic
* emperature _

* Reliability services

* MGs could partake in the provision of reliability
services at little or no additional costs
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