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Abstract

nZEH (net-Zero Energy House) is defined as a self-sufficient energy building where the sum of
energy output generated from new & renewable energy system and annual energy consumption
is zero. The electricity generated by new & renewable energy system with the form of
distributed generation is preferentially supplied to electrical demand, and surplus electricity is
transmitted back to grid. Due to the recent expansion of houses with photovoltaic system and the
nZEH mandatory by 2025, the rapid increase of distributed generation is expected. Which
means, we must prepare for an electricity-power accident and stable electricity supply. Also
electricity charges have to be reduce and the grid-connected should be operated efficiently. The
introduction of ESS is suggested as a solution, so the analysis of the load matching and grid
interaction is required to optimize ESS design. This study analyzed the load matching and grid
interaction by expected consumption behavior using actual data measured in one-minute
intervals. The experiment was conducted in three nZEH with photovoltaic system, called
all-electric houses. LCF (Load Cover Factor), SCF (Supply Cover Factor) and f,,,, (Grid Interaction
Index) were evaluated as an analysis indicator. As a result, LCF, SCF and f,,,;, of A house were
0.25, 0.23 and 0.27 respectively; That of B house were 0.23, 0.23, 0.19, and that of C were 0.20,
0.19, 0.27 respectively.
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Ul A2 25 (net—Zero Energy House, nZEH)2 A7t ol z] A8]e} AP R A 2B} (New &
Renewable Energy System) 2] Z84Fe e[| =] o] 00] Eji= o2 AFFEE ofu|gith. Ul A= of v 2|5
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o2 A HI} A= QP
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2. ST
2.1 HSTESIS
Fig, 1-& thATA] §AT Z5(Y% 36.38°, AL 127.329)0]] 91X]3F AZF 371 72] A4S Lehd A
olt}. Table 137} Zo] o] T2 A9 FUFH 75 B R E 2k 33 IE= FdFo= vjz]se] glom,
AR, S IR RE YRS 7|2 Aol kA B G 52 A 3R EA g A7

Zeolry,

Table 1 Architectural overview

House A B C
Building area (m?) 87 87 87
Total floor area (m?) 203 194 184

Table 2t A5580) APONIRIAI250] S @ L Zlolck, BE Felofie 3 kWpe] A AAF
S I 2 B B3 1d AGSlERIA o] Axslo] glow], 1 §3e A%HCF

o 9 B eo] 47} 5 RT9} 3 RT2 AASSIT 2 B 2L 4 i) efefade Ado] 5712 4 4xo]
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Table 2 Renewable energy systems

House A B C Remark
Photovoltaic system (kWp) 3 3 3
Ground source heat pump (RT) 3 5
Solar hot water system (m?) - 4 - Evacuated tube collector area

7} Ze o] efoptnE-2 30° AALZ o] 2] 8] BTl PA]0 2 o ATE A2 (Asphalt Shingle) TR AR 7}
ol 5719 0= A= oH, ATF 1 AolizEe] ot 2L fle A o= et
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Fig. 2 Web-based remote monitoring system
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Fig. 3 PV generation (left) and electricity consumption (right) for house A
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Fig. 4 PV generation (left) and electricity consumption (right) for house B
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Fig. 5 PV generation (left) and electricity consumption (right) for house C

3.2 ASFE ORI IR E

Table 32 EjgHof wk2 AZaE] o] ATT oL 2| AFE-&(Energy Independence Rate, FIR)-S H7}sH 7
olct. 3 FEio] Az} el 4,112~4,167 kWhE 7] 5Uet §h, HZAn|gke 5459~10,146
kWhz mj-- ZJolet #3E Hol1 Qlr}. ofof wkg A(1)2] ATt ofx|=FE &2 A F8o] 40.5%, B ¢
76.3%, C 8 46.6%= YEFSITY.
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Table 3 Energy independence rate

Before PV expansion After PV expansion
House PV. PV . ElectriciFy EIR PV' PV ' ElectriciFy EIR
capacity generation  consumption %) capacity generation  consumption %)
(kW) (kWh) (kWh) (kW) (kWh) (kWh)
A 3 4,112 10,146 40.5 8 10,280 10,146 101.3
B 3 4,167 5,459 76.3 4 5,556 5,459 101.7
C 3 4,143 8,889 46.6 7 8,977 8,889 100.9
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Fig. 6 Electricity consumption and PV generation for selected day in winter season
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Fig. 7 Electricity consumption and PV generation for selected day in intermediate season
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Fig. 8 Electricity consumption and PV generation for selected day in summer season
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B Ao M HotuiA(Load Matching) ¥t AFE A5 28(Grid Interaction) 2] A& H7t 2| B2 Kol
HZE](Load Cover Factor, LCF)} -3FAMHE (Supply Cover Factor,°|5t SCF) & Al 45
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Fig. 9 Load cover factor (left) and supply cover factor (right) for selected day in winter season
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Fig. 10 Load cover factor (left) and supply cover factor (right) for selected day in intermediate season
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Fig. 11 Load cover factor (left) and supply cover factor (right) for selected day in summer season
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Fig. 12 Monthly LCF and SCF for house A
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Table 4 Yearly grid interaction index

House A B C
Foria 0.27 0.19 0.27
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