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Check Method of ASM2d Mathematical Model Parameter Set Based on
Sensitivity Analysis
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Abstract: There are many parameters to check, large amount of data and mutual influence among
parameters in the application of ASM2d model. To solve these problems, a model parameter set check
method, which integrated sensitivity analysis, parameter set identification and objective function solution,
was proposed and applied to check the parameters of MSBR process in ASM2d model. Eighteen model
parameters affected the simulation prediction results, of which 12 parameters needed to be checked,
including 3 stoichiometric parameters (Y,,, Yy and Y,,,) and 9 kinetic parameters (&,yrs byurs Kyiias Ort> Mnoss
Mpros by bpsoand g,). The model was tested by dynamic simulation after checking the parameters. The
average relative deviations between the simulated values and measured values of SS, COD, NH,"~N, NO, =N,
TP and TN were 6.0%, 9.0%, 15.7%, 9.6%, 14.9% and 7.0%, respectively, but the average absolute errors
of NH,”~N and TP were only 0.21 mg/l. and 0.13 mg/L, indicating that the model has high prediction

accuracy and the parameter check method is feasible.
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Fig.1 Sensitivity analysis results of stoichiometric

parameters and Kinetic parameters of ASM2d model
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Tab.1 Parameter importance ranking of ASM2d
model
[ ZH o
1 Hoavr 1.361
2 byur 1.358
3 by 0.961
4 Horo 0.684
5 Yiro 0.614
6 Yigs 0.554

YViges 0.554
7 Ky 0.396
8 K, x 0.379
9 K, 0.308
10 k, 0.289
11 Mhos 0.275
12 b, 0.268
13 bpso 0.268
14 Yooi 0.247
15 K, 0.247
16 q, 0.245
17 Mg 0.218
18 S 0.206

TE: = Fn iR LR P B AT AL I S5

FEESINVE IOy Bl TS AR SN
IR poair N s Ko Ko F1 Ko, 55 5 H 37 T8 A OC
W) S8 dE AT 0T 18 57 5 5 R 1A by, 19 8 {E K
0.961, HEF 5 = WS R A BT, 55
TR ML (Y, ) RIS E S8k,
1 Myos ) S XA HRY f) T 485 SR B R i . 5 R
B (PAOs) H 5C 1Y S 50, KRR TR (14 85 SR 1t AT
BIGEM , 1EX 18 M SETH 4 N B8 (Voro Yoo
Yfs) SAEIT R ECA E A 5 DS 8 (r bar s
Ky Kk MK 5 A TR A KA SN SH by &,

Tos KA ,) 5 R FE A K, 5 4 A BH (pao b,
by A1 ql),,>5 PAOs"V A K. WS EU H BG4y
Al OLKTE |, AL TR 57 97 18 M PAOs S5 BUE Yy Rt
FEXFH4 4, S T MSBR T 20 B g e o0, BIVA ZRUB5%
BEZREAHXS 446

£i b MSBR T ZH R P 3LA 18 ML sgit it kL
I3 T2 Z RO R BN 45 KA . oy 1 sk
B L MEAVE XL Z5 R i T4 AR AR =X (4) A
(5)TH5 28R K000 2~18 B (Y y, Fllp,, W3R
20 AL Y BHEE K160y, kB9 L) -, 3R
4 K>16 N S HUCE L R AN REIR] A 5 ()
Iy, BN Hp, R BT 24000 KR a] R0 e i b
Fr o — RO, Hp >100F , ZHUE KA RER
1, AR RE A ] A A ) e RS HUAR K=12, B[] i
PUNRIZSEC 12 4. RIGZ IR ATEE R, B
R A 12 DS, P Y0 Y Yoo
53 D SHOEAT I e bavn Ko 553 1B
5 A SR K 5 by o, DS ECE IR B A K
Mpao by bpno,, 5 4 N SEL5 PAOs K

K2 ASM2dEBSHEMIARER
Tab.2 Identifiability analysis results of parameter
set of ASM2d model

IS Y bmin<9
K Y kmin Y kmax Pk min P emax B4 221%
2 1.0 11.6 0.2 45.1 99.3
3 1.0 15.7 0.3 30.3 98.0
4 1.2 22.7 0.3 28.9 95.1
5 1.5 25.6 0.4 25.0 93.4
6 1.7 32.1 0.4 18.7 86.5
7 1.8 32.5 0.4 16.4 75.4
8 2.0 35.4 0.4 14.6 59.4
9 2.3 37.5 0.5 11.5 53.5
10 24 45.2 0.5 10.9 41.1
11 2.7 459 0.5 10.3 37.7
12 2.9 52.1 0.6 10.1 26.9
13 3.1 53.7 0.6 6.3 11.7
14 3.8 54.6 0.6 5.9 6.5
15 4.5 55.1 0.6 4.6 1.5
16 6.7 55.8 0.6 2.0 1.3
17 9.1 56.1 0.7 1.5 0.0
18 10.5 56.2 0.7 1.3 0.0
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Tab.3 Default and calibrated values of model

parameter set
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1 Mapr/d”! 1.0 1.15
2 by /d 0.15 0.16
3 Hppo/d™! 1.0 1.15
4 Y, o/(mgP+-mg™"' COD) 0.40 0.075
5 Ky, /(mgN-L™") 1.0 1.2
p Y, 5/(mgCOD - mg ™' COD) 0.625 0.55
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8 Mo 0.80 0.65
b,/ 0.2 0.3

10 bpyo/d™ 0.2 0.15
11 Y, /(mgP - mg ' COD) 0.4 0.3

12 q,/(mgX +mg'X,,,-d") 1.25 0.75
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Fig.2 Checking result of Y, by anaerobic sequencing

batch experiment

PAOs e KA K R w,, KA G H 1.0 d7' 35
F 1. 15 d7'; PAOs A I TR 3 58 5 B8 by A% S5 HR 0. 2
AN E 0. 15 d7'5 Poly-P IV A7 HURH 8Y ¢, BAT
i 1. 25 mgX, /(mgX,,o* d)IB/NE 0. 75 mgX, /(mgX,,,°
d) o XL F) ) SR AR AL 5 Makinia
SEVURIFH ELAT T AR S AR THB T 245 B W Ao
g5 0 SR ABREE T2 15 2 458 AR
XAE—E R FRWE T MSBR T2 AL 13k
BRmii T2
2.4 EBEIFNEEKRE
2.4.1  FLALH KK TR 55

FIFH YT V5K 2011 4 11 A —12 A # 7KK i
iz AT TOo0 (B i HEVR 2 5 8 Bk 415 16 R i

« 87 -



%385 H11H

OE 4 K HE oK

www. cnww1985. com

LU AT ) WS A% S A5 TR 8 T &5 SR R AT T R, 25 R
WiE 3 frs ., A%, K SS Sl {E K 7. 0~16. 0 mg/
L, FEEARHE 8. 4~15. 5 mg/L B fIK— 28, WK 3(a) .
Ji R 2 T D A5 78 TG A48 SBR 3L 424 A X H K 35T
TE A A E RO, EL 0 S 7K SS B ARD AR 6. 0%,
WA AU K Y SS A oINSl T R 2R T T
RS U6 I g ] v h r B A s B B, R
FH K CODBEMEA /NS, WWIE 3(b) . & )E
B RE A% F HH 7K COD Ay sh A8 Ak, HAS A 5 5
B ) ARD ALK 9. 0% ] UL, AT R A% Jim %o+ K
SS 1 COD 1y M 52 Al 47 1 o B #% J5 NH,-N K&
NO, —N LA 5 S0 {E 1) 20 25 728 fh e S A —
H, WA 3(e) o XA H K TN AEHLE 5 S0 {E )

B, WE 3(d) o BEELH K B NH,~N NO, N Al
TN ) ARD 1% 43 9 M 15.7%.9. 6% F1 7. 0%, {8
NH,'=N B4 LA 5 5200 E A9 1 35 48 X0 1 220
0.21 mg/L. #] W, %} NH,*~N . NO, =N L 52 TN f}) 15
M2 FoE ] Iz 1. HK TP AL HLE 5 S e
SR EARE SR, i E 3 (e) B . K TP
) ARD 4 14. 9% ,AH 240U 15 S - 34 4 o)
25 HA 0. 13 mg/L, AT UL ARG TP % $ ) J2& vl L
A2 . AR G 4R R MILSS AR DL 5 S I A fY
ARG B, S BB A% S A5 78 %) G St MILSS A 455411
55 S E W) &, W E 306 fis , H ARD UK
7. 0%, i WAL R GEAS f it MSBR T. 22 R G2 N5 e itk
FE AR ARAE L

30 50 L2 NH,*~N Sz {& NH,*~N A 0{E
. . : ONH, "N 9ZI{H —— NH, "N B0l
~ 2 o SLIfE — Ml ) oMM — BUUME 2 s | ANO, NI — - -NO, -N B
520 o 20 o o =
0Q®
il R Y TS
710 PSS B 2R, S 010 "V Y z
, o
5 o [o} o 10 +z|
§*
O 10 20 30 40 50 60 O 10 20 30 40 50 60
t/d t/d
a. S8 b. COD
30 3.0 6000 | o
o S — KU | o 5000 O
~ T ~ 25 oW —HHME T, o7 TR_B%
,'% = 5 °° p o
E TR
Z =
& =
5 o SNE —HELL(H
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
t/d t/d t/d
d. TN e. TP £ MLSS

B3 MSBRIZHKELIESSSMERXT L

Fig.3 Comparison between simulated values and measured values
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Fig.4 Comparison of simulated values and measured values along the process
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