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(A Study on Programmable Logic—based Smart Peak Power Control System)
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Abstract

The paper is related to smart maximum power system based on program logic. Especially, this

system compares the total demand power with the target power by using the signal from the digital

kilo watt meter. Based on the power information by the maximum power control equipment the
consumed future power is anticipated. In addition, through consumed future power the controllable

target power is set, and it applies on the maximum power control equipment. User or manager would
control the load efficiently through the simple programming which could control load based on the
control sequence and relay. To begin with the conventional maximum power control algorithm is
surveyed, and the smart maximum power control system based on program logic is used, and the new
algorithm from full load to proportion shut down is proposed by using PLC program. the validity of the
proposed control scheme is investigated by both simulation results.

Key Words : Programmble Logic Based Smart Power Management System, Control Sequence,

Demand Controller
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according to peak demand power control

a7 69] 20 - SRS Vo sto] vA
7F A 7)) HodEA
(100% =)ol A= o] gejze] 7|& 228 23

)
N
i
2
-z
ol
ok
R
I

D

o} 374 Alarh A ey B =) 2
ZA7)9ke] 2nlE HojHe fEjAl gl PLC 22
1ol o8 Hah ks AZ o' HjE Aol
Safme] 7% 2% H9] HelA fA1E 4 ek

2.4 T2 SEI|EIO| ADIE HHHE
CCIVES-TR-Tn ETES

Am7HA 8] el|qA] A3 darg]Eae e s o
Ao, 7t asws Agshed ]

w daElEe 9 79 o] AARE A7) 8
HHgro 2 dlolE o] aste 8rke] ARS- A
ol A njg) e AR dl5skaL o2 5
veARS A el HlFo] =87l AP 19 %
Aol ghoz Aojgle B9l daes 2 AA T
g =3 A9 ghe AAske], AR aare] el 719

& 4 QIe12-13). 15% o Wit Ao] Hr) 9=
Aele 2T 35 A4 RAES Ao 2
92 ok A W2 A o[l Bl & A% %
How HetE FANIT

SEHEHZTA
SEHEHZTA

SEHEHZTA

XtEt LOGIC

J8 7. ADIE A|CiXME 22|A|AR] Mo 2D2|F
Fig. 7. Control algorithm of smart peak power
control system based on program logic

Journal of KNEE, Vol.28, No.2, February 2014



gt Ajghod petel EaFoln HeHel Alo)E
3 SUARTU)E 75
Bel Ao HEf A5 Aol Ha ol §l
B AO1Ek o] 215 5 ehe] s A
S1eH14-15).

EH

2. 7|& An} M|QHEl BHAl H|D
Table 2. Comparison of the conventional method
and the proposed method

71E A Ao 7]

=¥ d ¥ (Targert

v 3 g ERfA e AdE 9 YAk
Az o A 7} A 7FEE
Ay 5}

2.5 TEJ™EXI|E ADIE XXM
TYALE AIEE Ol

AlE# ool A= FXIAMZHF) M AP
1,O00kW -&-2F0] &27](Auto Handling Unit) &t/
o2 3fo] FA Ao 2= §ist B dE Wste]
sto] Addstgla, 1 A¥E SIMONite] HMI
(Human Machine Interface) <% % +% dlo]E <}
TRAND=Z AAJsFATE H3F 2122 XELpoweriil: 2]
217 55174 o (Direct Load Control) System 3} o 2
A8 AAE AASIATE 2 ATela= Aokt
Oui=AEZY o PLCo| Z21e)4S 53l
7 Fah AP iAol A] Hl& Alo] Ak WA o= =3
akitk 7] Hul=HES = wed Aude
g eJEate] Hel5A3S s nefelA| e,

Z9 - A7)d8) 8= A A28 A23, 20143 2¢¥

Ak 7hs ko] &5 B @7l AEE ] aresiA|
erol Al o] 7EHE S 2T dolk AlzkEA
RES Al FA] 2bdaly] wite] F]Agke]= o] FolX]
L, AR o] Al A el A Fakdsl 7t
250 485 T JTE 1ev 2 =RolAE
719 gms ZEZY st LSite] PLCE 4=
sto] RIoof FIHst 7t =G Kot 548 st
o] AFE Bifo] WA ek SAR/IA 9] S A
ghste] w2 ejrt o] oA 7] el V)=o) Wt
W7l gk wetEd = ] s sl A
HHE A7ke 7 ek 17 82 ATl 4] Ab
¥ Alzde] g s2EE HoE
olg

N/232 N/232
’*HiEi ’*HiEi
EI ’5_\24 PLC l—\,m o

LS XGT R ERE] Hp 2N

485 213|xHk| DO
/a5 1B XDC-M3V2
HHE

EERERT
Panel PC

Z7A018 HoM
/485
ZHE
RS-485 MODBUS 485 485
|
EEERT LR %auzamalmi EREREY
1/0 1/0 /0 1/0

engy Moz ey Wous edEeE] faous edEe fxous
ELE3 ELE3 Fezd| | [F9zE
BAQIA BASK aae| | |[mas

J8l 8 AEof ARBE J2RE
Fig. 8. Experimental circuit diagram

2.5.1 HAE FAYA2E AojR ARs)
Ak AlE o)A

2] 2?& JJEL 100/ (AR A FA Y] &
= HsE JERd Aoy, dA AR F 250] A
oA L= Y

=
Folg 1T 5 Tk T4 Aol
_Igr



Z2ag 24 e e Ao 4Y e Asge] 33 97
TEMP HUMI TEMP HUMI
30.0 80.0 30.0 80.0
-2 & (0 =2 £ (°C)
290 | q 700 M| 29.0 1 1 700 EEE]
280 | . 280 |
1 60.0 ——2 T (°0) 60.0 e 5 o
270 1 50.0 A 270 1 50.0 AR
el M . == %) 260 r
250 legene 4 40.0 pepepe 250 geat eaged 40.0 ngiﬁ)
4 30.0 & & (%) i - { 30.0
240 | 240 |
AIK| & E %)
L 4 20.0 = L 4 20.0
23.0 23.0 A
220 bus s 10.0 220 by 10.0
13 5 7 9 11 131517 19 21 23 13 5 7 9 11 13 15 17 19 21 23
MIN MIN

T2 9. X3 Zi2|AAE HOZ2 |3 100% £
2T TRAND

Fig. 9. Temperature trand when 100% output of
peak with peak power control system

T
18
=

HE850N et ] A2 35N i 35N FHAR m R

§n
&
j o
-
H
g
3

3 M OB X Mm@ ™MW M M

M O 8 0 %N
Dvemand infervalfsec|

J& 10. Z[CHXME Z2|AIAR M2 T3 100% &3 Al
M= TRAND

Fig. 10. Electricity trand when 100% output of
peak with peak power control system

25.2 Ahael pelA 28 Ao}z wE Aol
5 UEpd Aoln, 100% £ Alw g B
2% We} AeS BT F Yk AR 3

ohd 209 2pko R FA A LA oA] FHo] o

HAAL Qlof PGS AlF Aibe] Zhsdirk

D

32! 1. Z|ciME Be(A|A > M2 I3 80% £ Al
2& TRAND

Fig. 11. Temperature trand when 80% output of
peak with peak power control system.

Theol T 12 2 80% (e 20% A
2 AalE AT T L& Wi} 2l Ho] A
FOIEL HAT 5 ek AN AUAR

" mtiewaied
32! 12, z|oiME BeA|AE M2 T3 100% £ Al
M2 TRAND
Fig. 12. Electricity trand when 80% output of peak
with peak power control system

3.8 E

[

B mRol i AALE e 7]uke] A2 o

Journal of KIEE, Vol.Z8, No.2. February 2014



7 darelss AL Hds A sE A
ol Al & ATk wke} o] PLC &2 13l wp2 1l A
of Ao s sAe] &I W} 2| Hof
ol Sol5E AN 5 A A ek A
B Ao o] ZIEAL, vl AR 2o
ek i d7hA] Aol M7t oA BR A e
7F B Bolsia) 7ok 22 TR 24
4 2vkE Mo ] AR 9ol A
Ee At sk e adEs Ee) et
*3011 S Ao} Al B "elols S 4 e
Z2ad b 24 Aol ZRAMZE dEe] gl
Fohe & U AeHoR Aojdterwy & v st
L RPEARI -8t -8-o] 7hed Wk ofel, )&
AREHd el B 2E AR et §lof o]
bstal, F-opAlo| 3] 2 Alzte] Algte] dihd 4= gl
FE FopAlo] B A delel] A8 4

)2 Mz s=oiF

0 =22 2013HE HR(u=
O

DEV

Mete| XS ghop wallE :r"
[No.2013R1A1A2064271].
References

(1)S. D. Kim et al., “Recommended Practice for the
Assessment of Transformer Capacity by the Forecasting
of Peak Power In Industrial Customers”, Conference of
the Korean Institute of lluminating and Electrical
Installation Engineers, pp. 383-386, Sep., 2009.

(2) S. D. Kim, et al, “Recommended Practice for the
Assessment of Transformer Capacity by the Forecasting
of Peak Power in Office Building Custoners”, Conference
of the Korean Institute of Illuminating and Electrical
Installation Engineers, pp. 293-296, May, 2008.

(3) J. H. Kim, et al., “Composition and Operation of Direct
Load Control(DLC) System for use of Deamand Side”,
Conference of the Korean Institute of Illuminating and
Electrical Installation Engineers, pp. 1260-1262, July, 2003.

(4) J. H. Kim, et al, “A Study on the Implementation of
Direct Load Control Resource”, Conference KIEE, pp.
606-608, July, 2003.

(B) J. U. Kim, “An New Load Control Algorithms based on
Power Consumption” Trans. KIEE. Vol 59, No. 9, pp.
1658-1662, Sep, 2010.

(6) S. Kino, “Application and benefits of open DeviceNet
control system in the forest products industry,” in Conf.

Z9 - A7)d8) 8= A A28 A23, 20143 2¢¥

o4 - A4

¢

Rec. Annu. Pulp and Paper Industry Technical Conf., pp.
196-203. 1999.

(7) Young—Huei Hong, Ching—Tsai Panand Wen-Wei Lin “Fast
calculation of a voltage stability index of power system’
Power Systems, IEEE Transactions on, vol. 12, no. 4, pp.
1555-1560, Nov. 1997.

(8) T.J. Overbye and RP. Klump, “Effectioncalculation of
power system low-voltage solutions” power systems, IEEE
Transactions on, vol. 11 no. 1, pp. 75 - 82, Feb. 1996.

9) S. D. Kim, SB. Yoo, “Recommended Practice for a
Reasonable Power Density and Analysis of Power
Consumption  Capacity for the year in Large-scale
Buildings”, Journal of the Korean Institute of Illuminating
and FElectrical Installation Engineers, Vol. 23, No. 6, pp.
85-88, June. 2009.

(10)  Intel/Microsoft/Toshiba, “Advanced Configuration and
Power. Interface Specification,” http://www.teleport.com/~
acpi/.

(11) A. Toffler, Power Shift—Knowledge,Wealth, and Violence
at the Edge of the 21st Century. New York: Bantam,
1990.

(12) RH. Simpson, “power system database management”
Industry Applications, IEEE Transactions on, vol. 37, no. 1,
pp 1563 - 157, Jan-Fed. 2001.

(13) Songi Zhao, Hongguang Liu, ShijieCheng and Deshu Chen
“A new method for Calculating power system Control,
Operation and  Management”,  APSCOM-93  2nd
International Conference on, vol.1, pp. 274-278, 1993.

(14) OW.Andersen, “PC-based filed calculationsfor electic
power applications” Computer Applications in Power, IEEE,
vol. 2, no. 4, pp. 22-25, Oct. 1989.

(15) Fred Halsall, “Data Communication,Computer Networks
and open system.” Addison Wesley, pp.62-70, 1995.

O M XEA
0| H(=mH)
19643 3¢ 2444, 19873 stFdstu
Hr)gstt 29, 19009 Skt ookl
o

A7) &5 04. 1988~19981 ==
4 7]%"3_?i QAT 1995~
2001 gFFdistal oistd A7) e
4 (AL, 2007~20093 Virginia Po-
Iytechnic Institute and State University USA
Visiting Professor. @A 74 dlgal 7] Xﬁ}ﬂ]ﬂ%f—f}l}
W, 20119 ~ A A AH A8 a9

28 (R R )

1975 1¥€ 11¢4. 20109 37t
AR 29, 20129 AW of
A71Eed EY(AAR. 1992~201
A4 LA L T3

oﬁ
oo 1% 1%
Lo E



