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Abstract

Prediction algorithm of the energy storage system in accordance with the load pattern can cause

economic loss in case of a failure prediction. In addition, algorithm that uses TOU(Time of Use) based

on the revelation by the power electric charge which covers most simply is an inefficient operation

because it is only for the purpose of reducing the peak power. In this paper, we introduced a

non-prediction algorithm with a conventional TOU in order to solve this problem operating the energy

storage system economic and efficient.

Key Words : Non—Prediction Algorithm, Energy Storage System, Time Of Use, Electric Charge

* Main author : Ph.D candidate student with Dept.
of Electrical Eng., Soongsil Univ.

wx% Corresponding author : Professor, Dept. of
Electrical Eng., Soongsil Univ.

Tel : 02-820-0647, Fax : 02-817-0780

E-mail : jckim@ssu.ac.kr

Received : 2015. 2. 9

Accepted : 2015. 3. 16

D

2 55 ZAE O gl Aol dnlE 2h
S e e B SHE A2 8 @A %
g9 Wb vl o g d7|to] 7St A 34
= A= o] ol mE wigke] dadh Aotk
ololl th-&3t7] Hstoldt B, 8, d5idA 5 A
ANRAUA 7} 2435 oA F AR T &
S 97 BAd9e) B B S Ao] A=
FRE AL 9o, I Sk o] o] g
2 ol AR Aol dad P E T 8t
U= =l AAEl v iR A EAE =9

Copyright © 2015 KIIEE All right's reserved

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (httpf/{creativecognmons.org/
licenses/by—nc/3.0/)which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly

cited.



H, a3 AHe A gl = 5 3o
SHIME v F-E-3to] AUAAGEA] 7]zl
g B2 AF A=A AvHel.

2o Apga ol 4Rske Ratl A2 5 -3
sAZS FAR Alo] NP PP
At B5% QAW AXA He B

T BAA E4E o1E 5

2 = A e FaRES-S flEte] Feld s oS
S| &= vl S 7|Hko =M o[ YA A FA] & ©]&
3l Peak Shaving % Load shiftinge 52402 3l=
dyElES FE3ATE U TOU(Time of Use) 7]
o AAE HHAFAAE 7o = gk dnb/Aky
Fote] sHS ESSE &df Al wigkete] e 7]

R AHE a5S AaAl=d oeE

32 e op &
il
et
S
i
O
o]

T b

(i
(4
K
i)
mL N
1o
o
X
flo
ko
e
~
X,
i)
i3
E
Loy
o

Ao
1%
o

£

>

-~
X
Lot
>
iy
-
pass
k
ot
o Jz
ol
ol
£
i)
2
(o]
N
o
B

cut & Load shifting T A
1’d 2 Z2AA AEE 29 T 9
AR Qlsle] A4 4= Q= AIE S
, AAA o2 aathv] 7HS A7)V
2AIAE Testete] sh=sofol] -
Aol AlE~E 8T 4 ok

A= Ul AANANT S 87D e A F
< o]gste] ESS nAdx e, TOU 7|Hke 2
as A7, HldS 7|W e R ESSE R
< 7ol st 193t oldEE Ar]jes
o nlo = 7|4k ESS 7129 gelde
A} g

wr o

2 o K o
2,

AN
1m&g

hass
o

N :(\)% v {1 e &2 oy
=
-
[kl
9
o
o

ol

PR

£ o B
r«f tlo Mg bk

o

ESSE

2 o #

S

>,

2. [ HMII2= MA

FRAH AN = 58715 SAe] 2 A

el
w1
4 848 483 ek 2498 TUAEBES

Z1 - A7) Au) 83 =8 4299 Al53%, 20154 59

ASH 154000V o3 3] 29 e A
% 1He] A 4

g3t glom ofi= olgle] & 15E X 30| Leh
ATH7].

T H

dodol A58 ¥
[}

(o]

A

=® 1. MAE IAHMHBMEIQE T)
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Fig. 3. Yearly load curve for industrial customer
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Table 5. Electricity rates based on optional plan I
e | 1E aAg |
pe | M gmag | ey | 00U
ELI R u] Ke)
MW gy | gy | Y
ESS
i 17519 116.15 727141 9,531.75
n A A
TOU _
17519 116.15 7,228.09 9,484.09
7|9k
H] o =
16.716 110.83 7,233.68 9,419.97
7%
E 6 MEeE Nof o8 M2ed

Table 6. Electricity rates based on optional plan II

— E | A9 -
Z 3 e
ol e
MW gy | ey | EY
ESS _ o
) 17519 129.29 6,971.28 9,375.05
w47
TOU
o 17519 129.29 6,927.96 9,327.39
EE
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Table 7. Electricity rates based on optional plan III
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H o =
7o 16.716 136.90 6,302.34 9,289.711

(3
ol
n

P of o

14
fd
i)
[
=]
o
El
ol
ol
&
=g
©
o
2
2
W e
v o
2 O
) L
ol
2

[o

fl
o

=

i)
r i
Fo
il
)

A
rir
it
_E

E

N,
v
N
Y
1o
il

=]
il
s
=
£
N
L

2

1o

Kl

Ac)

I

i

iz

ol
— o
© &

)
7o

x I
oi)q, _12 IN
o aw
2Ly 1o

Mo ¢
2l
ral
1
2
X
i
ol
ol
k)

o
0

oA F3te] el 3 S aelZo]
S

ot
ol
2
&2
rir
I
2
B\
Sy
=
1o
K
Ho 4
:
1o
Rl
L)
oN
o
2
2 fo

ol
ol
il
r (
2
o
g
rlo
>
2l

%
s
T s
)
Zr
El o2
QL
9
=

o

>,

Lo Ho
Moox 2

i off
il
I
El
_O|L
R
v
)
il
b
-
e
o
of
:OL_I‘

2R
AU

)

Fo mly

it
e

o
& O
2 3
2
(0
P
n M-
lo XN
1§
o flo
=
E?L‘Ogm
o =
b =1}
o 2
2
o

Journal of KHEE, Vol.29, No.5, May 2015



5 S BUAT B F DaelS Afold] 4
g e Aok o £8P Aesbsd BE
aFAmel e Aeke daelZe] B e 4
5% 7H 5 vk wasr

References

(1) EPR, Electricity Energy Storage Technology Options, EPR
Report, 2010.

(2) Jim Eyer, Garth Corey, Energy Storage for the Electricity
Grid : Benefits and Market Potential Assessment Guide, A
Study for the DOE Energy Storage Systems Program
SANDIA Report: SAND 2010-0815, 2010.

(3) “Design and costs for a generic 10-MW utility lead-acid
battery energy storage plant”, Electric Power Research
Institute, EPRI AP-5845, Project 2123-6, Final Report, June
1988.

(4) Abbey, C. Robinson, J., Joos, G.: “Integrating renewable
energy sources and storage into isolated diesel generator
supplied electric power systems”. 13th Power Electronics
and Motion Control Conference, 2008, EPE-PEMC 2008,
pp. 2178-2183.

(5) Castronuovo, E., Lopes, J. “Operation planning of
hydrogen storage connected to wind power operating in a
power market”, IEEE Trans. Energy Convers., 2006 21, (3),
pp.742-749.

(6) Q. Wang and S. S. Choi, “The Design of Battery Energy
Storage System in a Unified Power-Flow Control
Scheme”, IEEE Transactions on power delivery, vol. 23,
No. 2, April 2008.

(7] KEPCO, Supply agreement of electricity, 2013.11.

(8) KEPCO, Supply agreement enforcement bylaws of
electricity, 2014.01.

zv - A7)Adngs] =5 A29¢ Al53, 201549 59

olots
ofN
1

L

e - A - 1A2

O MK N

AGH4ERE)

d 129 2948, 20001 gkl A7)
=9, 20029 FAREY A7)
A (AAh. 2012 %e‘ 7]
WA S8 d@A £2IICT
&DAE FAAFY.

B2 (= /mw)

1985¢ 149 21944, 2010 Ao
A7l 4. 20129 w4
vekel 17125 EK1AAD, @A)

ohsban dhehel A7)t whaag,

ru> 2
°{> Lo ot
> Bl Kl

XH B2 (g )
1984 109 694, 2011 2¢¥ A4
T A7|FEY £, dA sAUEgw

A7) 5 st At B9k,

LI E (2 &HT)

19559 79 1294, 19799 A A7)
eI} £, 19873 A&t 7]
sty & (HW) A FAY ANF
sty E? -“é st3l 3%



