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-% DH network

w Locally distributed in city level

Electricity grid

Globally distributed in country level

EES

CHP — Combined heat and power; DH — District heating; HOB — Heat only boiler;
HP — Heat pump; TES — Tehermal energy storage; EES — Electricity energy storage.

Schematic energy flow in one model region, different regions may have different components
and it is not necessaryt to have all components in one region.
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Characteristic points and feasible operating region of a CHP.
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Modelling of ONE CHP
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e Basic formulation for ONE CHP
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— E.g. to minimize the energy production cost over a planning period.
min Z = ZC-X- T A :
. 1) where, P e
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Power balance Z PX; = P extrerr
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Modelling and optimization of SHREC
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To minimize the overall costs of the net acquisition for heat and power in oo e
deregulated power market over a period. -EINVEST
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Objective function minZ = Z Z C;X; —CLP(; 1=1,..,T.
t=1 jed,
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Storage balance Sq = qusq + U — Gais Sp - 77pssp + Perr = Pais
Storage level constraint gmin < gt < gmax ;S L St < gmax
q q q p p p
Timesteps [ = 1,...,T.
LP2 was developed and

i . . . pq .
Non-negativity constraint X, >0, J € J,,ueU used to solve this problem.
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Modelling and optimization of SHREC
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Planning period
One week
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Modelling and optimization of SHREC

(a) heat production vs heat demand
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Results and conclusion

Cold season - February 13-19 when the maximum peak heat demand occurred.

(a) heat production vs heat demand
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(c) Charging and discharging of TES
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(b) Power generation
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Results and conclusion
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SHREC can be seen as part of 4DH or a step to realize it.

It is a very demanding task to design and operate the SHREC system. Therefore, a
mathematical planning mode was developed based on the CHP modelling technique and
a more efficient linear programming algorithm named LP2 was developed to solve it.

The developed model is more efficient for modelling and optimizing the SHREC system
and it can provide more detailed information on charging and discharging heat load and
fuel consumption of each plant, which are very important for operating the SHREC
system.

The modeling and optimization of the SHREC system in day ahead level is more
meaningful to facilitate an optimal real life operation rather than long term planning.
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Thank you for your attention
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