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Establishment of up-to-date operation control in the
plant and knowledge based technology for information
management systems for public water supply (3/3)
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Abstract

The quality of public water supply is highly reldteto the operation
performance of water treatment plants (WTPs). Pphigect is the third part of the
three-year project awarded by the WRA. The aimthisf projet are to: 1) analyze
the previously collected data in related to opera@nd monitoring from water
treatment plants and select the operation-relatedurdents for major water
treatment units, 2) develop an automatic monitosygstem for treatment operation
using a pilot plant, and 3) establish a holistifoimation management system to
strengthen the knowledge management of water tesdtoperations, in the hope
to upgrade the Taiwan water supply business andtémational competition.

In previous years, we have collected and compilgdrmation related to
operation and monitoring from water treatment @aoftvarious scales. This year,
we have analyzed these data and selected relepardtmn-related documents for
major water treatment units, including basic infation of WTPs; major treatment
units and their design, operation, maintenancesge® control, and operation and
monitoring standards. The information will servetlas reference to establish the
standard operation procedure (SOP) for WTPs in daiw he core technology for
coagulation dosing monitoring is a combination dead-forward control system
by back propagation artificial neural network (BPNand a feedback control
system by Photometric Dispersion Analyzer (PDA}tc Image Color Analysis
(FICA). The pilot results indicate that the feedward control system can
promptly reflect the optimum coagulant dosage whabidity and pH are the
variables in the BPANN model with one hidden-laged 2 neurons. It was also
found that, in the feedback control system, théatian of RGB values of the FICA
Is more stable than the Fl variation of the PDAeys especially at the coagulation
of high turbidity water, indicating that RGB is atter indicator for optimum
coagulant dosage. For the automation of filter app@n and control, the head loss
of the filter coupled with the particle counts arubidimeter of the filtrate can
serve as the index for the determination of thengnof filter backwashing, and the

optimum duration of backwashing can be judged eytitme when the turbidity of

VIII



DEGRRE I E R TR i FRF R T e B3 H(313) # &

the filtrate reaches 30 NTU which is based on theclusion of the previous study.
In the knowledge management of water treatmentatiosis, a browsing platform
for water treatment related documents and a waitgplg business reports
submission and management system have been dstablito assist the
administration to fully understand the treatmenpatalities of the WTPs, which
will enhance the effectiveness of water supply memency conditions. It is
anticipated that the outcome of this project beme model for operation

monitoring and knowledge management of the pubditewsupply in Taiwan.
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. o | o o Poi® B | *HAT 3RSk il 4 *ﬁiff‘%“i &
F %= FHpY [EAE(C)|H & (NTU)| 3 & (uS/cm)] pH |4 & (mglL) oH # 2 (mglL as Al 3 iflc())o)/o as
23

1 2009/8/5 27.0 100.0 330 7.80 238.0 7.3( 1.50 28.30
2 2009/8/9 26.0 2660.0 172.6 7.2Q 128.0 6.50 3.50 66.04
3 2009/8/10 26.0 2302.0 182.1 7.6( 142.0 6.8D 2.50 47.17
4 2009/8/11 23.0 1488.0 213 7.70 153.0 7.30 2.00 37.74
5 2009/8/12 30.0 796.0 239 7.70 165.0 7.20 1.50 28.30
6 2009/8/19 26.0 59.0 277 7.80 205.0 7.3( 1.00 18.87
7 2009/8/20 23.0 21.0 281 7.90 208.0 7.7( 1.00 18.87
8 2009/8/26 27.0 63.0 313 7.70 222.0 7.4( 1.00 18.87
9 2009/8/28 30.0 13.0 293 8.40 203.0 7.8( 1.00 18.87
10 2009/10/2 26.9 31.0 380 8.03 140.0 7.98 0.75 14.15
11 2009/10/5 24.3 31.7 377 7.86 128.8 7.86 1.00 18.87
12 2009/10/6 23.9 143.0 296 7.90 103.3 7.66 1.25 23.59
13 2009/10/7 24.2 57.9 343 8.16 121.3 7.86 1.00 18.87
14 2009/10/8 24.8 29.7 366 8.10 129.3 7.83 1.00 18.87
15 2009/10/9 25.2 37.3 377 8.10 131.0 7.87 1.00 18.87
16 2009/10/12 24.0 9.9 367 8.06 116.7 7.72 0.75 14.15
17 2009/10/13 25.4 11.2 369 8.04 117.0 7.68 0.75 14.15
18 2009/10/14 24.6 11.8 368 7.90 118.0 7.4Y 0.75 14.15
19 2009/10/15 24.3 9.6 368 7.78 113.7 7.6% 0.75 14.15
20 2009/10/16 24.2 12.5 358 7.94 113.1 7.62 0.75 14.15
21 2009/10/22 23.0 11.7 342 7.92 107.3 7.5Y 0.75 14.15
22 2009/10/23 22.8 11.5 341 7.93 106.4 7.79 0.75 14.15
23 2009/10/27 23.5 19.0 347 7.96 110.0 7.79 0.75 14.15
24 2009/10/28 23.9 16.2 349 7.97 111.6 7.77 0.75 14.15
25 2009/11/2 20.2 13.0 355 8.04 103.9 7.78 0.75 14.15
26 2009/11/3 19.3 12.1 353 8.02 102.5 7.79 0.75 14.15
27 2009/11/4 22.1 13.2 358 8.05 106.0 7.74 0.75 14.15
28 2009/11/10 24.8 24.4 373 7.91 102.3 7.46 0.75 14.15




Moem B sz | xy =X E *ﬁiﬂ?‘;ﬁ‘%ﬁ‘i%“
smawe muow |2a 0| e NTU)| E2 2 @siem)| pH | &2 (mg) “r’;l - ;;;j jﬁf /:f) Zﬁi |(1(<))o)/o "
23
29 2009/11/13 19.6 476.7 283 7.89 88.0 7.4% 2.00 37.74
30 2010/1/6 18.0 97.4 390 8.11 112.3 7.64 1.50 28.30
31 2010/1/7 17.0 103.0 394 7.91 120.2 7.7¢ 1.25 23.59
32 2010/1/8 16.4 113.0 404 7.91 134.0 7.6% 1.25 23.59
33 2010/1/22 20.0 89.3 411 7.89 142.5 7.32 1.25 23.59
34 2010/1/25 19.0 60.0 399 7.95 134.5 - 1.25 23.59
35 2010/1/26 15.8 128.3 362 7.94 124 .4 7.48 1.50 28.30
36 2010/2/22 17.2 26.7 277 8.12 97.0 7.5( 1.00 18.87
37 2010/2/23 16.8 11.2 289 7.89 99.5 7.53 1.00 18.87
38 2010/4/14 225 31.1 352 8.32 128.9 7.90 1.00 18.87
39 2010/4/15 20.6 234 357 8.32 130.4 8.04 0.75 14.15
40 2010/4/23 20.5 68.4 364 8.44 130.7 8.29 1.00 18.87
41 2010/5/11 225 79.6 283 8.14 95.0 7.49 1.25 23.59
42 2010/5/24 26.3 420.0 238 8.11 76.0 7.72 1.25 23.59
43 2010/6/4 22.5 102.3 232 8.15 81.9 7.84 1.25 23.59
44 2010/6/11 25.9 188.0 225 7.82 73.0 7.62 0.75 14.15
45 2010/6/24 275 18.2 305 8.18 108.2 7.72 0.75 14.15
46 2010/7/27 23.5 200.0 215 8.11 72.9 7.30 2.00 37.74
47 2010/9/3 26.5 25.9 292 8.06 104.0 7.59 0.75 14.15
48 2010/9/7 26.0 41.1 311 8.07 109.5 7.64 1.00 18.87
49 2010/9/8 27.8 17.5 307 8.38 110.7 7.77 0.75 14.15
50 2010/10/21 23.6 104.0 421 7.70 110.0 7.51 0.75 14.15
51 2010/10/22 24.2 108.0 225 7.99 94.0 7.42 1.00 18.87
52 2010/10/22 25.2 34.5 239 8.03 96.0 7.37T 1.00 18.87
53 2010/10/28 21.3 53.6 314 7.82 104.0 7.44 1.25 23.59
54 2010/10/28 21.5 33.5 292 7.94 103.0 7.56 1.00 18.87
55 2010/10/29 21.8 38.6 270 7.871 102.0 7.52 1.00 18.87
56 2011/4/19 22.8 41.8 357 7.97 107.0 7.57 1.13 21.32




LI SR B il b

BosE B | i ckes g
s maw |Ea 0)| e NTU)| $2 2 siem)| pH | &2 (mo) “r’;l - ;;;jgiif;) Zﬁil(lc())o)/o "
23
57 2011/4/20 23.0 38.0 400 8.16 111.0 7.83 1.13 21.32
58 2011/4/21 22.6 38.0 407 8.22 112.0 7.77 1.13 21.32
59 2011/5/11 225 68.8 451 8.11 105.0 7.90 0.99 18.61
60 2011/5/16 22.6 37.5 298 7.86 97.5 7.64 0.85 15.95
61 2011/5/17 22.4 1002.0 208 7.92 75 6.93 3.10 58.48
62 2011/5/18 21.3 126.0 244 7.94 95 7.4 1.27 23.92
63 2011/5/19 215 16.5 280 7.95 86 7.69 0.85 15.95
64 2011/5/20 21.6 16.7 296 8.03 112.5 7.52 0.85 15.95
65 2011/5/23 20.9 36.5 231 7.94 76 7.35 0.70 13.29
66 2011/5/24 225 66.0 236 7.99 86.5 7.36 0.99 18.61
67 2011/5/25 22.3 36.1 257 8.07 91.5 7.67 0.99 18.61
68 2011/5/25 204 20.6 258 8.14 88.5 6.9% 0.99 18.61
69 2011/5/26 21.8 17.4 276 7.97 92 7.55 0.85 15.95
70 2011/5/26 23.5 14.0 273 8.17 103 7.64 0.85 15.95
71 2011/5/27 22.6 9.2 286 8.04 104.5 7.76 0.70 13.29
72 2011/5/27 20.8 9.2 280 8.35 104 7.871 0.70 13.29
73 2011/5/30 21.4 6.6 303 7.94 104.5 7.4 0.85 15.95
74 2011/5/30 225 5.8 284 8.57 104 8.14 0.99 18.61
75 2011/5/31 23.5 20.0 310 7.98 108.5 7.64 0.85 15.95
76 2011/5/31 25.8 11.0 296 8.49 106 7.94 0.99 18.61
77 2011/6/1 24.5 57.3 329 7.94 122.5 7.73 1.13 21.26
78 2011/6/1 24.9 9.2 310 8.33 107 7.97 0.99 18.61
79 2011/6/2 23.1 17.2 278 7.9 104.5 7.69 0.85 15.95
80 2011/6/3 28.1 21.1 304 8.01 108.5 7.61 0.70 13.29
81 2011/6/7 23.8 21.2 336 8.17 113 7.81 0.99 18.61
82 2011/6/7 27.3 14.1 320 8.44 111 7.94 0.99 18.61
83 2011/6/8 25.0 24.1 343 8.09 103 7.72 1.13 21.26
84 2011/6/8 25.7 13.1 321 8.64 110 8.25 0.99 18.61




, e o - o PoiR Bt | *Hgdr sk Boif 4o ”’Effji%ﬁ»iﬁ 4u
S| P H [EARCC)|HA (NTU)| 3 & (uS/em)] pH | 4% & (mg/L) oH % £ (gl as Al iz iflc())o)/o as
23,
85 2011/6/9 25.9 60.5 357 8.12 154.5 7.84 1.13 21.26
86 2011/6/9 27.3 24.2 339 8.5 111.5 8.11 1.13 21.26
87 2011/6/10 25.6 30.0 358 8.0§ 119 7.99 0.70 13.29
88 2011/6/10 25.4 22.8 342 8.41 102 8.15 0.70 13.29
89 2011/6/13 25.3 31.3 297 8.06 109 7.8( 0.70 13.29
90 2011/6/13 26.8 18.6 294 8.37 108.5 7.97 0.85 15.95
91 2011/6/14 27.0 32.5 312 8.2 101.5 7.79 0.85 15.95
92 2011/6/14 26.2 13.4 307 8.35 99.5 8.09 0.85 15.95
93 2011/6/15 25.8 35.5 322 8.1¢ 102.5 7.99 0.85 15.95
94 2011/6/25 26.8 869.5 194.8 7.6/ 68 6.76 451 85.06
95 2011/6/27 24.2 136.5 193.6 7.7 92.5 7.27 1.41 26.58
96 2011/6/27 24.0 450.5 226 7.73 73 7.14 1.97 37.21
97 2011/6/28 25.4 309.0 192.2 7.6 62.5 7.0b 2.25 42.53
98 2011/7/1 25.4 25.1 236 7.86 78 7.41 0.99 18.61
99 2011/7/6 25.7 12.3 307 8.18 99.5 7.6 1.13 21.26
100 2011/717 28.8 8.1 297 8.43 99.6 7.84 0.99 18.61
101 2011/7/8 28.1 10.3 310 8.13 104.0 7.88 0.99 18.61
102 2011/7/11 27.3 25.5 298 8.05 99.2 7.84 1.13 21.26
103 2011/7/12 28.2 18.6 308 8.04 100.4 7.68 1.13 21.26
104 2011/7/13 27.1 25.5 315 8 104.8 7.89 1.41 26.58
105 2011/7/15 25.5 590.0 193.3 7.8 64.8 7.0D 1.83 34.55
106 2011/7/18 24.8 54.5 242 8.0] 79.2 7.46 1.75 33.02
107 2011/7/19 26.0 82.0 243 8.0] 69.4 7.54 1.25 23.59
108 2011/7/20 26.6 77.0 251 8.0" 79.2 7.50 1.25 23.59
109 2011/7/22 25.6 37.0 281 8.1] 90.4 7.58 1.00 18.87
110 2011/7/25 26.5 4.6 304 8.24 76.8 7.94 0.75 14.15
111 2011/7/26 26.3 7.5 296 8.03 89.2 7.62 1.00 18.87
112 2011/8/1 25.3 24.1 314 8.26 107.6 7.84 1.00 18.87
113 2011/8/2 24.7 39.4 312 8.21 91.2 7.66 1.00 18.87
114 2011/8/3 25.8 45.0 316 8.21 102 7.64 1.50 28.30
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(2) Rkt dim I R (F M)

(3) Rkt 2 k441 R(F B)

(4) -k & (PLL)R 4 Fr 41 R (% B)
(5) 7k & (PLL)i® s g4 (% B)
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(6) kR By F A I (% )

DRk Himg Rk 28 r PR IR GRE D )
Q) kIR (F )

(3) 48 B i 4 R A R R R (F BE)

(D™ (¥ )

(B & * (¥ M)

(6) & -k pH 2+ (pHIC-T11A)

(7)PDA 2 FICA & if 54| B

(DR R RS F IR (F )
(Dt il 1 A 8 3+

()1 i, =45 s 3

(4) s B-r 48 91k pH 3+ (pHIC-T12A)
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(5) 4 iR 1, 91 -k pH 2+ (pHIC-T12A)sensor
(6) B8 ¢ i 1 T4 4 48 18 30 e

# 32
4 i
ad
¥

,".'-

(L) 1 442 45 228 1 Al

(DB iR 1 e IR (F W)
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Tl f'ﬂ%(%r’ﬁ)
i 28I R (F B)

(1) A 4 1 4
(2 A R T 4
()& & * (¥ M)

Figd R
Figd R
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Wl

(1)4\1&%%&@,# 13 PR FIR(FR)
(Q* FE¥FH R 2 T PR EAIR(F B)
(& i * (¥ B)
(Aa i (¥ h)

()i @A ekt D F i hIR(F F)
(2)p Jeok 3B AR IR (F F)
(Qp K-k I HHmin IR R E)
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3. (40 R)

()it 4 B R (A 47 S e s p £ B bih o )
AR e (4o )

BEydIR(Eer o ¥ H)

(3 5~ AT R L R IR (K )
(AR RN ~ Fpr s ’ﬁﬁﬁlﬁ@ﬁ?(#‘ ")

(5)iR SEM pEH ~ FRpLRE ~ R R F (V)
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Qi EirH I Es* R N EAIR (RS 0 KR
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=~ R M F

1.7 b 18

2PLC i fr# 12 PLC A i 2 4 e I M (Y F)
3.4k B 3+ A5 3 STANDBY % fi (40 §)

(1)iz ~ [MAIN MENU] > i£ [ SENSOR MENU]
(2):% 2 [ APAG00O #1 APA 6000)

(3)i P [ SENSOR STATUS]

(4)i£ ¥ [STANDBY ]
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TRz PLC i1
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647 B T RE PLC 134 1GRAMREH 218 A8 413 0 4o )

TH2 PLC i4pd 1
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RE A

ERIZE 2 22

A%

£l

B RIF AR

RS &= 32y i 2

SS7 sci§ & 3

o R kY R
sl de gt 0 ko de
BRoke R oo

0.01~9999.9 NTU

& 0.01~2000 NTU Fp >
R L ha5% & +0.1
NTU( e+ & 5 %) 5 &
2000~9999 NTUR B p - #
R %38 a210%

sc100™ 1720E4 & 3+

AR
WA L R R

R R R
)i

0.001~100 NTU

$ 0~10 NTU 5 3f B~ #c @ e
+206% 0.015 NTUE~ #
&) » 10~40 NTU % #cis ch
+506> 10~100 NTU % #c &
+10%

e om

FilterTrak™ 660s T &
R

fI* 3 sieskiz > £ P
Wi 1k AR AT
Sk o

0~5.0 NTU

F P B B h +3% & +5
MNTU » B~f ~ g o

B 3 gﬁ%-:’;f,‘zi o

Pt 2k
e m

APABOOO™ 4% & A 47 %

S LA S AP E VA S
KV g B o

g & 1~500 mg/L as
CaCQ ; p-~ fix 4k &
5~250 mg/L as CaCO

# P~ fic @ 5% & £1.0
mg/L > B~gi~ & o

Bk g R
e

2200 PCX 32t #ic B

v 8 S A 47
TR TR

TR TR 1 F~24 )
P 3+ i [ ) 9999999
i

2~750um s i% shpof

S LT S

L

gk

B dt 2 ik
e

DPC1R1A #c = it pH/
BERREE

flr HBTIE - £ R
k¥ epH iR B

pH : 0~14>
i R 1 0~105C

pH @ #iE =+0.1%
B R 20.5C

R

BFFTE

Bk B
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BER R B T 7 PR A AR R A

pHp100& 1" 20p

M F-kiE & (Co) 391 uS/cm
i AR T (C) 1027 uS/cm
Q1 [35.52 _ T 3275 £ (Q) = 36.72(L/min)
L/min
Q, |37.92 = 52.88(CMD)
t ik T % & (Cout) | Cout- tai Cai dt;
(sec) J\(:séim)( ) (uS/cr% (r:Ir) (MS/im) (sgc) fai Coix O | Car dl
0.0 1027 636
60 827 436 30 536 60 964800/ 32160
120 695 304 90 370 60 1998000 22200
180 605 214 150 259 60 2331000 | 15540
240 539 148 210 181 60 2280600 | 10860
300 486 95 270 1215 60 1968300 | 7290
360 457 66 330 80.5 60 1593900 | 4830
430 435 44 395 55 70 1520750 | 3850
490 421 30 460 37 60 1021200 | 2220
550 411 20 520 25 60 780000 1500
610 404 13 580 16.5 60 574200 990
670 400 9 640 11 60 422400 660
730 397 6 700 7.5 60 315000 450
790 395 4 7600 5 60 228000 300
850 393 2 820 3 60 147600 180
910 392 1 880 1.5 60 79200 90
SUM 16224950| 103120
2 % HRT(sec 157 12 345 HRT(sec) 147
RE (%) 6.8%




Lok T R (0 os/em)

Nl
A

1100

1000

900

800

700

600

500 A

400 -

300 T T T T T
0 200 400 600 800 1000

R P R (sec)

Bl 1 ReiR S kA BEAGR Y AR



2

pHp100& 17 27p

5ok ok & (Co) 401 uS/cm
it R TR (C) 1009 uS/cm
Q 44.16 C [T (Q) =43.02(L/min)
L/min
Qs 41.88 = 61.95(CMD)
t drin-k 7 % & (Cout) | Cout- tai Cai d;
(min) L(:luséim)( ) (pS/crcr?) (an) (us;;m) (m?n) tar> Cai> dlf | Cai d
0.0 1009 608
10 902 501 5 554.5 10| 27725 5545
20 791 390 | 15| 4455 10| 66825 4455
30 706 305 | 25| 3475 10| 86875 3475
40 636 235 | 35 270 10| 94500 2700
50 585 184 | 45| 2095 10| 94275 2095
60 543 142 | 55 163 10| 89650 1630
70 507 106 | 65 124 10| 80600 1240
80 485 84 75 95 10| 71250 950
90 465 64 85 74 10| 62900 740
100 450 49 95 56.5 10| 53675 565
110 440 39 | 105 44 10| 46200 440
120 430 29 | 115 34 10| 39100 340
130 423 22 | 125| 255 10| 31875 255
140 418 17 | 135| 195 10| 26325 195
150 413 12 | 145| 145 10| 21025 145
160 410 9 155 10.5 10| 16275 105
170 407 6 165 7.5 10| 12375 75
180 405 4 175 5 10 8750 50
SUM 930200 | 2500(
2 v HRT(min) 37.2 72 25 HRT(min) 37
RE (%) 0.54%
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~ e
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1100
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0 20 40 60 80 100 120 140 160 180 200

AR5 P R (min)
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¥
s

pHp100& 2% 10p

™ ki & (Co) 342 uS/cm

s 482 (C) 1144 uS/cm
Q [3744 |20 £(Q)=37.14(Unmin)
Q. |36.84 - 53.48(CMD)

Nihok : - - -
(r:r) L(:sir}i)(couo Zloslj:;r?) (::Ir) (uglim) ((:;) aix Goix df | Caix d
0.0 1144 802
0.5 1003 661 | 025 7315 | 05| 91.4375 | 365.75
1.0 887 545 | 0.75 603 | 05| 226.125 | 3015
15 793 451 | 125 498 | 05| 311.25 | 249
2.0 712 370 | 1.75 4105 | 05| 359.1875 | 205.25
25 648 306 | 225 338 | 05| 38025 | 169
3.0 589 247 | 275 2765 | 05| 380.1875 | 138.28
35 549 207 | 325 227 | 05| 368875 | 1135
4.0 511 169 | 375 188 | 05| 3525 04
45 483 141 | 425 155 | 05| 329375 | 775
5.0 458 116 | 475 1285 | 05| 3051875 | 64.25
5.5 437 o5 | 525 1055 | 05| 276.9375 | 52.75
6.0 423 81 | 575| 88 | 05| 253 44
6.5 408 66 | 625 735 | 05| 2296875 | 36.75
7.0 402 60 | 675| 63 | 05| 212625 | 315
75 386 a4 | 725) 52 | 05| 1885 26
8.0 379 37 | 775| 405 | 05| 1569375 | 2025
8.5 374 32 | 825 345 | 05| 1423125 | 17.25
9.0 370 28 | 875\ 30 | 05| 13125 15
9.5 367 25 | 925 265 | 05| 1225625 | 13.25
SUM 4818.1875| 2034.1
# v HRT(hr) 2.368 2 % HRT (hr) 2.378

REt (%) -0.42%
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PESEP kKR E R 28Ep kkETHE A A A

pERF 100+ 110 17 p (Afpwe ) T2 13pF 304 3 16 FF 40 &~
PRI S ER D ERY v B AT R

P TR el B i

LA B RFR(E AR ERE I AT )

P R YBh | REP 2 P44
1330~1335 -G F

1335~1355 AQl & @i i &g i foliREarirdlif 4 BlAF 273
e (R BAfHEERE 128828 L alki)
1355~1415 A02 fp* @it Ly AZAKD p kR 4 MEpcF =Y
FrE (PR ERESE 2T 1R KR
1415~1435 AO03 -k it 0 AJR 52 ik R vk 325
HER (s BAAEFT TR KIE)
1435~1455 AO4 E &S EFEA o T kY BGM I g2 Py
TRG (P R EE1 28 LK)

1455~ 1505 FEt
1505~ 1525 A (FE)

TES TR TRHRT RS EE
LA B RPN ERERE BB RE 8)

1525~ 1530 A4EA B Y
1530~1550 AQ5 B ¥ %A kok? 2 BHATHHB A

14 (R2? LA ERBI AT LFET )
1550~1610 AQ06 @ 3LiZ-KARF $4c % -k ¥ I AP AJD skat =1

A (R -8 82k 1)
1610~1630 AQ7 k¥ E%FE2 TA A= v =4 S FELFHAY

B (R 3# A B8 imls)
1630~ 1640 FEH



PESEP kKR E R 28Ep kkETHE A A A

PERY 1100 # 110 17 p (& #w ) == 13 30 4 3 16 pF 40 &
PRI SHAER - EEY o FR BREER

pEg Tk e REER

AFA D B FRleE (A KRR ER

P R YBh | REP 2 P44

1330~1335 EE- R 5
1335~1355 BOl EEARB-RABEER
ERA(EAp RkEERFes)
1355~1415 B02 A % ¥ #RBFIFH T H FFSP L) F 35 R0
FEW (L k2P S BoF A EL)
1415~1435 B03 &4 % § ¥ RIF I A 172 kK0 &84

—;5.",1& (3 &EERFPFRATEEL)

1435~1455 BO4 + P F#i&DMAS: & pl s g 7%
4*(%%aiké ¥ ®ER A )

1455~ 1505 &t

1505~ 1525 rA (FE)

T L ra‘ﬂb/ﬁk‘/ﬁiy\? T E R
AFA I ERERlnEE (o8 k2 FP)

1525~ 1530 ERE= R
1530~1550 B05 #:-k4c B3 -k 8454 £ iRl
Fa (RAp kR ERAIED)
1550~1610 BO6 § -k ¥ &1 sz § 447
B (LA kT EAFIRT)
1610~1630 BO7 p %k ¥ 1 423 E Rl ¥ 73
AR (R RREE B E)
1630~ 1640 FEw




d EARA Kk E ¥ 285

RYEE TR T LY

PERY 0100 & 117 17 p (ke ) 7= 13304 T 16 ¥ 40 A
BEEE SHAER BT FE CAEYARR
LS I’N ?;wb%*\—‘m}f%
AFA Iiés%ﬁ wk (4P i&ii&‘@)
PR Y EEERE VR £
1330~1335 A4EA B Y
1335~1355 CO1 LINQ #irtdig? ki ﬁquuamg By—r sk
FHEE N EITE P olF
LRhe (L& %’kéa”*fmff@lﬁzéﬁ)
1355~1415 CO02 ~#p k-k2FP LR w2 i 2 FEF B2+
BEE (S#p Rk P FaEE)
1415~1435 CO3 H-kH-KkFHNGEHR A 4-2 A KA ET 5 6
FEF (4SRRI RSP ELUEPATR)
1435~1455 C04 R A4 4 FRFBEATLAAM—FHE Y pMIFEH
IS (A0 p R kFEREMLE)
1455~ 1505 FE @
1505~ 1525 R4 (FE)
TLH T ESERS kAT
A ErEERBPRZSH#AERE AT L)
1525~1530 AFEARY
1530~1550 CO5 22 X R % F T #-k 5 5hd sc e ff 320 3 2
TFF (AR P RAEHY wpbZemy | )
1550~1610 CO06 9213 B p k-kEFRYFFEHR 217
MAEE (R Ry ? wssmmy )
1610~1630 CO7 R jE4c & p $ o3| hpeed =
Mt s (RUEAEPp REkRBFE Y v Fen)
1630~1640 e




PESEP kKR E R 28Ep kkETHE A A A

PFREF 100+ 112 17p (A 8w ) = 13304 3 16 FF 40 ~»
PEIRESHFAES CFAERY wHR D R KRR

A TR R R B

AL IPIMRER LT R FLE R )

P R YBh | REP 2 P44

1330~1335 A4EA B Y
1335~1355 DOl -k &JZAZA ¥ 452 % 2 73
Feh (R as < FHB 142 % %K)
1355~1415 D02 s * $1( )ik 8 f3 ik mlik s Nk Bk B H B4
gl (40 R RFE R EDT)
1415~1435 D03 &-k* Fx § o iLpm R
IR (SR Rk P R aREs)
1435~1455 D04 M7 BB FRARRAEIFRRK2FAE
Mg (A4 kT Fma 2R )

1455~ 1505 FEd®k
1505~ 1525 A (FE)

TLE TS RE I B 2 A

AL P FRREE(SA Rk T)

1525~ 1530 - R ¥
1530~1550 D05 &-kiF ik &4 §1* CLSM w52~ 5

TR (R A HEEHE 2 Th 8 e mkit)
1550~1610 D06 -k¥ X &4 F2 @ e 2 - S Lwk

FAR (AT A ERBI e pPEE ki)
1610~1630 DO7 -k 4 22 1 424k 6 o 2 IFT A

HAtg (At p kT LA AR RS
1630~ 1640 FE W
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R Sl S s kel Eat

§ % 201k 3 4%

F‘*FA’-ZOll-EEJ_’L-2730B; BL St o3 E
27 November 2011
10:00 ~ 17:00 RN A Ep R (2 )
18:00 ~ 2100 JECTRE R
28 November 2011
B (GHBf i PF L )
AFAL IR A8 BRI : HREF A=
TR
_ _ A FUHE RE
09:00 - 09:30 VA H REIREL A F AW B
PR E Y BEBAT Y s F A% Rl
EARICRTIF BEE FL
8P Rk P MARe R
A (B S A S )
() RER&E-E4%p kR
g BEE (SARIE R )
(2) 4% Kok FE 22 okl g
09:30 ~ 11:50 WA REL (P RED RRRF AL RBIRR)
OEE T LEES T SV -HEN 5.1
W R R (5P F R KR)
(@) &% Kok Fidl e ok A2 ot
i%’éﬁ‘—%‘iﬂf A¥h (P R ARBfd "'];WHJ-?F;E} Hr«i%\ Frewsidix)
11:50 ~ 12:10 I
12:10~13:30 Lunch (k4 & % W gé‘iit’ <)
2011 KPR (Z g hQ kiM% ~EXH T A L1 A2 - B2P - PFE M
13:30~15:30 |dmw ~ X EF A 3w S mEA S d A I RS FHE SRR T T A CHFES ARY E
TR R4 EE 2 1)
L {4 4R 4 Session 1(13:30 ~ 15:00)
(= = BHEARE RE éé“ =)
¥ 1A ¥l = 1C
Wk 7 E AT RAL kg #ﬁ—%.&@ ER- V%2
13:30 13:30 13:30
FRGLR G Ry LRk R 2 | PTRE 958k s FHAcERE K b | QB LT § 5 3 5k ARIEAER 1
T % 3 1% B2 RoK R AR 3 TR PRI ESHERENI AT L
1Ah (3#p k@) 3EY (v %) %
i'vﬁi (95%” g)
13 45 13:45 13:45
TR Bk g bt F 2 GrRIRE RIS R R | SRS TER R 2 e pen
irﬁ (i3 RmEAHDP) EA T =
a7 (A xR EB) HE (PR EY )
14:00 14:00 14:00
fe Rk kA TR E I EF MBS A LY tERY L | BEFAReE kS Anird e
FVH (B kT ER Fa @4 = ehiy e g REAEg 2 473
BEwg (FrigpEF) LLiF (:‘%«%BM\ 7)
14- 15 14:15 14:15
= KK HE B ARS A RIE 2 T B AT R R R | A Ry i s Rl R RS 2
¥ —*’—! Ao R R ) P ivz 75 oy
HAR (H3 FRpPH-F) AR (PR G )




14:30 14:30 14:30
¥R AR E A7 Lo PR E Y R RS REZ FARF A ek
B (R4 Rk ER iE % R Y

2R (*rFEE) FRER (LA Kk )
14 45 14:45 14:45

£k kD S BKR R R S A b kY | S w R R b e B

ﬁ*?(b)«4<§) R4 Y B*

GRS Ak (F o FE )

Coffee Break (15:00 ~ 15:30)

L {4 e4F 4 Session 2 (15:30 ~17:00)

(£ B REREERT )

¥-=x 2A
Bk SRE] - FRARGTR

=t 2B
KRR R RA A

H¥=x 2C
KRB BAR

15:30
AT NP - B B

ke Bw 8

15:30
PR ok B2 g2 T i

15:30
Effects of iron and manganese on the

Al (P BB RLRFFLR) | By formation of HAAs upon chlorinating
Lhd (L7 1 F) chlorellavulgaris
GeFei (0% ~ %)
15:45 15:45 15:45
TR E K R ﬁ'?‘é% ? 1k sieud | Fe0/MNOy 48 & § b = s s 3 uﬁ; K| A 2Rk ERAF L S BB
WA ¢ g ST -
Mhin & (s < FFRIH2 7) L ACITES SE D 3 OB (5
16:00 16:00 16:00
KRR B TR Ap Rk i WE L F R RIS E R [ SIF kR R ”ﬁ%ﬁ%ﬁ%‘;"djlﬂi‘

BEH (5D kit P)

Tk g
HpE (27~ F)

bl P FB (LI-) iL Ez| %)

16:15 16:15 16:15
EABFWF AT BEAEERTE | 2 R RAR AL RN F S Rk | S SN IR G W LRk
PR %“ﬁ%?i&“ﬁ EN =5y

WHE (LAp K RT R X (R EAH) FArf (4 F)

16:30 mw 16:30

CHRFERRRARE MR | BERE BT CRHE R | ¥R EH B Rk
L 2Py LRI

#% (P RBEDRIEFFLR) FME (2 F) Fl= (P~ F)

16:45 16:45 16:45

S A Bk R ek R 2 R 3
R (B0 KRR

R FH R 41 R R R
MA (72 8)

SR T IR Y Mt
g

LHg (LRERH)

P

17:30 ~ 21:00

BN BB BORE R DA P A 6 AR
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%454 w472 Session 3 (08:30 ~ 10:00)

(4 R REREERT )
= 3A
¥= 3B #=t 3C
B kT RAF #2232 £ (v ok d
k wiigﬁﬁﬁﬂ Pl ke gaE— kiR 2 AR M FRERTRET
08:30 08:30 08:30
36 F KT R R ARG A | A AR ) A R | Bk Y mEE A KD el
PR R RN Ee L | Bl et
5 bl B (P R Y ) 8P (32 Aoy P w)
HEF (Lap kk2P)
08:45 08:45 08:45

BE S ILFE 4 fgin ok B H fh- w R
HAERT (140§ KRR A P)

Wl - eh e ok S EEE At
My (508

P koKL
=ik (i/‘?ﬁ j\]“ &)

09:00
Byt el RHRORZ R E AT
3RS (L kkad)

09:00

ﬂ‘;}g*iﬁ&% akRp®giREzr o
B8 R ot

L3 8E (Frirt8)

09:00
ok RS EHERS Y FED
PCR-DGGE 4 47
RE (LA~ F)

09:15
Bk B iR TR AR F ey
LU ) A

09:15
ook e e it £
e (7 F)

09:15
B NATRE R ROk R e R
Bt —Hr 2 54 kR kg

BREFE (27 p KRR E) wY (a7 p Rk §E)
09:30 09:30 09:30
i”iﬁﬁ‘& KO SRR | Rk SR R R AT | R ek Rl /YRR
FAR (LA ko) B EAR~ (B4 p k3 ¥

B (ff =~ F)
09:45 09:45 09:45
Frkgd B gme R G kAP E¥ A Geosmin Foav A | A KRR AIT L E AR R e
FERE (L4 kkad) ik LE P B E FlE & e

gEEd (i H - F) g (A~ F)

Coffee Break (10:00 ~ 10:30)
% 4E 4 24R 4 Session 4 (10:30 ~ 12:00)
(&~ ERHEREERY )
H=t 4A = 4B = 4C
kLMY RFERCFE—RPBF KRR —f2 G BF 2GR
10:30 10:30 10:30
Predictive models for pipe breaks of | 448 @4 & k 3Lz 7 3 o zk g2 % 3 A (Cryptosporidium
water _distributi(_)n systems by two | # B (R4 H) parvum) £2 & < fg ¥ 8 < A (Giardia
data-driven technlqufs Iambl|a)m ¥ % & PCR & B
BAAE (F I i ) F4 (LA F)
10:45 10:45 10:45
+ B ik DMA & £ pliaztz 35+ T kP a8 IR R KRR K- e LR R R R AR
32 (A#p ok ) Biw (s~ g) »
Hifh (80 k-k=2?)

11:00 11:00 11:00

REFCF e s gl EEE R
B B
b A (¢ %if;‘oi e o)

W PR AR S AR
5
Miifl (3354 8)

Rheological and fractal characteristics
of unconditioned and conditioned water
treatment residuals

Dong, Y.J. (#* 7 # % « %)

11:15 11:15 11:15

ook g g ¥ ikt & & G RREORBRR R 2R 2 B | MRS & LA &k ke
BELE (L4 k2 ) i ' ERE T 47;T;@

MR (440 Kok ) BAEM (P L F)

11:30 11:30 11:30

RN F RN R R KR | T R B S 2 "FeOOH 8 % M Z it L. 1 & »%
G Flidg (57 %) AR il Sk
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A method for monitoring chemical coagulation is provided
and includes the following steps. First, a plurality of water
samples is provided, and the turbidities are the same and smaller
than 1000 NTU. Thereafter, one of the water samples is
irradiated by a light source. Then, coagulant is added in the
water sample, the water sample is mixed to distribute the
coagulant uniformly in the water sample, and an image of the
water sample is recorded. In the following, a variation rate of



RGB value of the water sample is analyzed and recorded.
Then, the above steps are repeated for other water samples, and
the additive amount of coagulant of each water sample is
different from each other. With the additive amount of
coagulant increasing from small to large, a turning point at
which the changing trend of variation rate of RGB vaue
becomes from negative to positive is corresponding to a better
additive amount of coagulant.
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