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Development of an Energy Management Algorithm for Smart Energy House

¥

QI A ! =3
(Jeong—-Pyo Jeon - Kwang-Ho Kim)

Abstract - Recently, many actions are taking to accelerate progress toward social consensus and implementation of
Smart Grid. Smart Grid refers to a evolution of the electricity supply infrastructure that monitors, protects, and
intelligently optimize the operation of the interconnected elements including various type of generators, power grid,
building/home automation system and end-use consumers. The most distinguished element will be Advanced Metering
Infrastructure (AMI) that will be installed to every end-use consumer’s home or building and optimize the energy
consumption of the end-use consumer. The key function of AMI is energy management capability that coordinates and
optimally controls the various loads according to the operating condition and environments. In this study, we figure out
the basic function of AMI in Smart Energy House that can be defined as a model house implementing in Smart Grid.
This paper proposes the energy management algorithm that will be implemented in AMI at Smart Energy House. The
paper also show how energy saving in Smart Energy House can be achieved applying the proposed algorithm to an
actual house model that has mainly lighting, air—conditioning, TV loads.

Key Words : Smart Energy House, AMI, Smart Grid, Energy Management, Demand Response
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Table 1 Load model of virtual smart energy house
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Table 2 Lighting load of virtual smart energy house

. zuAg [ AE 5]
2 (W) AlzE | 2w 2 (Wh)
20W 20.00 79 17854

Ay | 2PW 32.09 79 136.88
40W 40.18 79 142.83

ZAEY 37.90 8.1 994.63
=y 39.85 56 153.98
DEHIEEE 25.86 79 547.52
uj o] = 71.48 17 106.94
a2 7 94.17 1.3 4652
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Table 3 Stand-by power of virtual smart energy house

At a9

7} 7171
W14 (W) 71 d 8 (Wh)
TV-2t) 8.6 147.1
ode 9.1 191.1
DVD 12.2 269.6
A2k 914 2.8 66.2
o] o] A (8¢Y) 2.8 54.2
75 3.2 63.4
EUH 2.6 515
5 843.0

A8 e =4& 9o
Y #elgeel A AA g g7 d
gon, I 394 7HF 2utEY YA

518

e
ol Ke)
N
L
)
ofd
o
N,
Wy
_0|L
32

BN
oﬂi
T
j&rﬂi
Fy e
EF&
B <
= o=
_>.i£
B[
.-
> |
o =
[+~
oﬂ,i
> o
oo o
> |y
o lo
XN
oo
iﬂ_m
_O‘L

-

y 32 o
o
=
L

1o A N
T oo 2 ool
it

o ok
Sy
o
2
fil
M
g
N
BT

2
ol
ol
o
[»
Lo
e
e
2
2
iz
_O|L
RIS
X

2

8000

o N
5000 /\ // \

4000 / v -

3000

200.0 .
\ - / 7 ™ ~

HHAZ Ewh)

1000

1 2 2 4 5 6 7 8 910111213 141516 17 18 18 20 21 22 23 24

a2 =%, TV, olojdel Y 23p I

Fig. 2 Daily load curve of Lighting, TV, Air-conditioning
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Table 5 operating modes for air-conditioning management
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Table 7 Energy saving from passive house design
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Table 9 Human activity during a day
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10 Energy saving result from lighting control
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Table 10 Daily energy saving from energy management
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Table 11 Annual energy saving
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