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DC power supply and electricity storage in buildings and its
integration with smart micro-grid
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Abstract:Compared with AC power, the DC power has the advantages of high power supply efficiency, low line loss, high
reliability, etc. Further, DC power is more convenient to connect with PV power generation and batteries without needing DC/
AC inverter loss and hardware cost. The DC power supply and electricity storage can also achieve electricity demand shift,
which can benefit much to the grid by decreasing required capacity and investment cost, reduce the period of partial load
operation and so that improve the grid efficient. Therefore, DC power and electricity storage and its integration with smart
grid will be development trend of building energy system. This paper discusses the optimal design and optimal operation
strategies of the DC power supply and electricity storage in buildings. Experiment and simulation comparison between the DC
power supply and AC power supply are conduct. The demonstration of the DC power supply and electricity storage system in
a building is introduced as well to prove its advantages.
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Fig. 1 Measured electric load curves at a residential

community in Beijing
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Fig. 2 Optimal design results of battery capacities of a case

study building
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Fig. 3 Gird power use curve of three different operation

strategies at a typical day of the case study buildings
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Fig. 4 Topology of the DC micro-grid
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Fig. 5 Simulation model of the DC micro-grid
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Fig.6 The micro-grid system of the DC-AC hybrid mi-

cro-grid
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Fig. 7 Experimental comparison results of the power
consumption of desktop computer supplied with AC and DC

power
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Fig. 8 Image photo of the demonstration building
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Fig.9 Topology of the DC power system of the

demonstration building
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Fig. 10 Optimal design results of the battery capacity of

the demonstration building
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Fig. 11 Electricity cost comparison of different operation

strategies of the demonstration building

ASCHEH T S A R B T RGBT
BATRM A i, AT (5 BLRI SIS b T B A
SRR RS S, FE RS B
ARG T TR st TR Ak, 381 LR 4518

(1) Wi E R A RN, WSS
FHHL AR ARSI, IR THBR IS 25

(2) Jlit Bk K & i R g iat TR s Ak i
IF, ATRAREAREE ST H L 2 50%.

(3) EAHLA 5SRO 2050 % H R B,
FHHLBR A E B T A FE L i 10% 4245

SE R

[1] dbmgeit s . dbatGeit4Ess 2018. Jbnt: W ESET
R At

(2] JEREIK, W R Ry 5, TR
Ee\rig e, 2015.

24 | RSz

[3] Gelazanskas L., & G a mage K.A.A. Demand side
management in smart grid: A review and proposals for future
direction, Sustainable Cities and Society, 2014, 11: 22-30.

[4] Gellings, C. W., & Chamberlin, J. Demand side
management: Concepts and methods. Lilburn: The Fairmont
Press Inc., 1988.

[5] Jensen S. @., Marszal-Pomianowska A., Lollini R.,
et al. (2017). IEA EBC Annex 67 Energy Flexible Buildings,
Energy and Buildings, 155: 25-34.

[6] Niu J., Tian Z., Lu Y., et al. (2019). Flexible
dispatch of a building energy system using building thermal
storage and battery energy storage, Applied Energy, 243:
274-287.

[71D’ Ettorre F., Rosa M. D., Conti P, et al. (Mapping
the energy flexibility potential of single buildings equipped
with optimally-controlled heat pump, gas boilers and thermal
storage, Sustainable Cities and Society, 2019, 50:101689.

[8] European Commission. European smart grids
technology platform: Vision and strategy for Europe’ s
electricity networks of the future. Luxembourg: Office for
Official Publications of the European Communities. EUR
22040, 2006.

[9] Pero C. D., Aste N., Paksoy H., et al. (2018).
Energy storage key performance indicators for building
application, Sustainable Cities and Society, 40: 54-65.

[10] Zame K. K., Brehm C., Nitica A. T., et al. (2018).
Smart grid and energy storage: Policy recommendations,
Renewable and Sustainable Energy Reviews, 2(1): 1646-
1654.

[11] Kuznik F., Johannes K., Obrecht C., et al. A
review on recent developments in physisorption thermal
energy storage for building applications, Renewable and
Sustainable Energy Reviews, 2018, 94: 576-586.

[12] Rathore K. P. S., Shukla S. K. Potential of
macroencapsulated PCM for thermal energy storage in
buildings: A comprehensive review, Construction and
Building Materials, 2019, 225:723-744.

[13] 8, ek . @A B L R g it
Za BT [J]. #2017, 36(04):12-17.

[14] Ruiting Wang, Fulin Wang, Bin Hao, Yutong Li,
Wei Feng. Optimization of Charging/discharging Sstrategy
of Distributed Battery Storage in Buildings Using Dynamic
Programming, The 11th International Conference on Applied
Energy, ICAE 2019, 12-15 August, Vasteras, Sweden.



