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A Study on Automatic Control Systems for Seawater Desalination Plants

Young-duk Ju, Kyeong-beom Kim*, Jin Kim
Nara Controls Inc., Seoul 135-100, Korea

ABSTRACT : Recently, the plant industries are being activated and plant control systems
use various technologies. Because the optimized design for the plants is very important for
the reducing of operation and maintenance costs, automatic control systems become more
important. Plant control systems consist of the master controller, the plant networks, the
programming environment for engineering, monitoring software and the field devices. The
control systems should have reliability, availability and safety. Modular architecture of
hardware and software makes flexible configuration of the control systems. Each component
should have diagnostic functions. It follows industrial standards and makes open systems.
Open systems increase accessibility against the data which is distributed in the plants. The
controllers including processor and communication modules use the up-to-date technology.
They have real time and fault tolerant function by duplicating processors or networks. It also
enables to make the distributed control systems. The distributed architecture makes more
scalable main control system. Automatic control systems can be operated with better
performance. In this paper, we analyzed the requirements of the seawater desalination plants
and made some consideration facts for developing the optimized controller. Also we described
the design concept of the main controller, which consists of several modules. We should
validate and complement the design for the reliability and better performance.

Key words: Seawater desalination (3]<=%<=3}), Plant control system (Z2HE Ao A]x=d),

Processing controller (& 7#]o]7])
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Fig. 2 Controller configuration

Table 1 Controller specification

T 8a AL
CPU FWHAA A4 75 +3
Watchdog, UART
Sl HE WAl " X
CPU module | 9= a4 Al

2% 4elE ¢eFE LED
s EICE S
RTC =€

g d=9/

ofdE 1

Pulse counter

Pulse train data input
Pulse train®l tist tix|d HEF

SR S "2 7hEH
B2 e E4 % e An E9
c -~ CPUSH AA =& 3
ommunication OE B E vl w1 %
mOdule RS ‘]1:1-—— = g = Z{E]

GH FAIS 9% LED %

AAIZE A 2o A Al

[EC 61131-3 == 1% A

B2E AN ZREE AY
FEthernetS 53 54 2 &3 XY
o]z 3t A Y




" W W o) T o H OoR ) T =
7o Nrra T A o = -]
oy drmﬁ%mo% 1;1041 %%@LE] TN T Nrm Y ow oz 2 <
i) o o <) W T oy B W RN P BT R iy Cls N = =
= S S o ST w BT CIR= = 5 -
oy LESLE o T Py = 7w 2 e s T oz = £
i KOomm Moy BPo= P g - Mﬂdu.wq g = i n o =
MMWVE%A mMﬂuoIﬂrﬂ/l Hﬂ]o __o,mﬂWMt ﬂﬂul %AT . 2 & nnw
 CETTEIR Spofy IRgEERP.rc §r p P D
R [ —~ — ) L — f
in p el g X Sop XU B T = 4 o o O ® S
A il = o O w2 R = = M o W o g5 % XY B 3 el = = x° <
T S w ESew R T g0 7 N M G = ~ 2
K X nNA o B WO W o o e ﬂﬂm oy A n M_o - = A Gl T3 S 0N
o W omm e PFT g E_wmww%mmﬂ%qw%% L BN D) RN~
= s e = S o W T ZE T 2SS e AT @
O X X £ ﬂ%ﬁu%o_ﬁu;dﬂ o = T o~ A= =2 =
Y M < oF b oy TN Hy o wi o = el H R iny 63 N ERCIR S
cn % o R e T o A5 < 4r i 7 A= s © L o aE |y
7 o) = BT o M BT oo T — [ o - B — % %DamH%IyE._o.ﬁ .
G W T gl I AR IC I ) W SEENSFEdIyY
s I L mE Loy 2T P F cwf Bl g Oz
T WX ks TwiwrTL.Tw DX S -
= _ R . T . - o B T Mo T % % &
T <o Howe R e ow - e TR — oz < o 2O
W T Mo o T Mo B FEMBER® T _T N I® G0 m e dE R
* oo < RO W W T T 00 e E B o N R T T
TR E®EH B oo MR WoE W w — = e~ = —
K = i o R T
g Mo . T oH M R e K p T o m,_aay%mo@uﬂoﬁ%u;i 2on e
3 10 L o8 s T2 T W ol - 2 o7 X M % KON Mo o A
: 2 35| F %E%EQMAM_AEQQWHQ W X e %%Jd.%xbmmﬂﬂ‘ﬂ.ﬂﬂy
5 3 WLRELHF g EE T oy TUm T H ey H ey
e = AN — B — o A W ol o~ A N
v W R — S %0 ~ B o) L o KO N Al BT T
Q o = v X — AF AR o 0 e el — XO
MH HH HH g WEgwmTgwgr v Ak Ap S E T gy B
[y — . - o =
o fist = ,EOIT ﬂ_OI H., SN ol oﬁa NS m.uv ,OI Uu# ‘.ﬂﬁ © N ‘UI I_UA T . B b WMU_.O Enﬁ =il MW“
2 o R AT RpTE TR =T ool 7 e oX o
T wm o o S @ o W oo o B o M
2 2 AT Mr<wegT®T ED o Moyt SEwmtp®
: E LT T BT M S A CI T N
S T TS ZB O MER 4R L R N S A
e e A R S T N < N Lo N 5 i1 S LN
= CawE A Eﬁ_ mo g BR ey g W w Lo MR gy cﬂ_ i
— T = X J T — 5 = _ !
- g mﬁﬂ%{ﬁmo ﬂi@ﬂﬂm?%%ﬂ.%PMHMM%AT%7Q %wl.
% = = o s R R M TN o T % Ay o o o R pd %0 o) o
Z 3 Z 8 ) § 3] M </ T W T < o in2 I = o oj ool mr
| |5]1g|]|s 8|3 O Taww X 5o = a0 a%%%aﬁM%biﬂzéutmﬁﬁu..%&oﬂ%%
TR R W T e dw T ma E o D N B AN b
- o @mﬁ%ﬂﬂzuﬂwuﬁééiomxﬁfmr%mﬂ%nvf%E%ﬂ%%ﬂ%%%
3 AT A e AT MTEFHBNTEIRE O OTT




CREVIS (Distributed Control System) 7H%, &} Ak
6. Karl-Heinz John and Michael Tiegelkamp, 2, pp.57-64

2001, IEC 61131-3: Programming Industrial 8 wEHEE, = =7]

Automation Systems, Springer &3 EH’“D}’“ﬁr %% ]
7. olgw, 294 2007, Alz=¥l 4HAE DCS 7= i AFE A

=1 T,

=37k, 2008,
E S =






