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Optimal battery schedule for grid-connected photovoltaic-battery
systems of office buildings based on a dynamic programming
algorithm
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Paper name |Optimal battery schedule for grid-connected Publication |Journal of Energy Storage
photovoltaic-battery systems of office buildings Volume 104557

based on a dynamic programming algorithm Classification Stand-alone microgridEnergy

sl e O Solar photovoltaic (PV) systems have become a
or Abstract widely-used form of renewable energy due to
their various utilizations and eco-friendliness [3],
[4]. However, unstable weather condition directly el
leads to the randomness and intermittence of PV p.
systems. Thus, they could not match with , , , + ,; ,
fluctuating building loads. PV sysiem [ coutter [ s et e
O PV systems combined with energy storage systems P"I
are expected to improve the overall performance
of the system and relieve the grid distribution f::::g

stress by employing an optimal battery charging
and discharging schedule.

0 ToU pricing also realizes that the real-time
marginal cost of power production is equal to the
retail price with efficient
variability [8], [9], Optimal price has become the
development direction.

Key word Battery energy storage systemTime-of-Use (ToU)Low-

energy buildingsDynamic programming

algorithmSensitivity analysis
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Parameter Value Parameter Value
Building scale (m?) 49.9 +33.3 119 Battery capacity (kWh) 300
PV panel size (m?) 1.66 % 1 SoC 20%-100%
Short-circuit current I (4) 9 Charge-discharge cycles =3200 (80%

DoD)
Open-circuit voltage Voc (V) 36 Maximum charge/discharge 0.2C

rate

Number of photovoltaic 30«20 Operating temperature (°C)  0-50
modules

Note: the fitting factors (u0, ul) in Eq. (5) for the battery adopted are ug = 0.65 and uy = - 0.47.

Table 1. Key parameters of the PV-BESS.

T AL o DI ATRA K

SRE BRI AR TAZSE T
B[S L2

[ZRETEIR & © PV-BESSHYEEAIMIISIIRIFTR - 222 R

Building envelope
External wall
Roof

Floor

Window

=

EIX W

Heat transfer coefficient (W/m? . K)
0.48
0.35
0.48

1.82

Table 2. Thermal parameters of the building

envelopes.
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