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Abstract; The technical performance of a wastewater treatment plant in Kunming was evaluated by
methods of TPS, DPF and AHP from different perspectives, and based on the evaluation results, the
three evaluation methods were compared. TPS statistical evaluation method focused on the single indicator

analysis. The indicators comprised the removal rate, standard compliance rate, stability and removal load
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of pollutants COD, BOD,, TN, TP and NH,” — N. The evaluation results showed that the stability of ef-
fluent NH,” =N, BODs and TP was poor, but their standard compliance rates were more than 95% . The
average effluent TN concentration was close to the limits, with the standard compliance rate of less than
95% . DPF comprehensive evaluation method emphasized on the overall performance evaluation and con-
verted concentrations of each pollutant into COD equivalents. The evaluation results showed that the in-
fluent concentrations of pollutants were below the design standards, the removal load of pollutants was less
than the design load, and the removal rates of pollutants basically met the design requirements. AHP
comprehensive evaluation method took both the single indicator and overall performance into account by
establishing an evaluation index system of removal rate, standard compliance rate, stability and removal
load, with subjectivity. The evaluation results showed that the operating state was generally good, and the
dry season was slightly better than the rainy season, but the standard compliance rate of TN was less than

95% . Through all the evaluation methods, TN should be focused on in future system operation manage-
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ment.
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Fig. 1 Schematic diagram of comprehensive evaluation of

technical performance of wastewater treatment plant
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& RE 39.7 673 4.0 |1320| 34 1550 16 |112.0| 18.9 | 24.0 | 0.7 | 36.3 | 9.9
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Fig.2  Changes of influent and effluent COD,, and removal rate
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Tab.3 Score detail for each index

. % 2 s
B RSN Ml oy BGE

COD | 94.54% |10 | 95.95% | 10 |0.088

TP | 95.73% |10 | 96.52% | 10 |0.362

EBR | TN | 62.97% |10 | 69.87% | 10 |0.362
NH, =N| 96.64% |10 | 98.15% | 10 |0.362

BOD; | 99.36% |10 | 99.41% | 10 |0.046

COD 100% |10 | 100% |10 |2.152

TP | 98.13% |10 | 97.26% | 9 |0.537

BRER | TN | 93.93% | 7 | 90.41% | 6 |0.537
NH; -N| 98.60% |10 | 100% |10 |2.152

BOD; | 100% |10 | 100% |10 |0.201
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NH; -N| 6.38 t/d | 10 | 6.63 t/d | 10 |0. 169
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W RINAL AHP ZE5 00, T RAS B R A R 2

TR IR AP 7393 23 1) 0 95. 2 F11196. 7, 13t
W5 K AL BB AT ARAS R R T K AR H 7
IBFRAAN L BR AR PTIE b b B R B S s AT 1k
fEo HEBRFIEIMT I 12. 2, B IZ R G AE
FRZE A1 205 R R R i RBRACR . AR
I3, 20 54.2 153, 1, & TS i 5 Qe 4
PRIHUT TAGS AIE PR o AR, TN AR A
%, 435914 93.9% F1 90. 4% (KT 95% . 45 & if
KK, BODs/TN {6 <4 BYRER Ty 28% , /547
FERITAS AL 1 [, 3 AT B8 X0 S A A M S8 AT AN 2
Wi o T2 ARG Rk BE AR, IR AR R 1 T 525
R PEAR PR IIAR IR, 4353 25. 8 F125. 9, AT LA
A KK R R RS E MR R, e, R K
NH," = N A RE B iR H B RUR O, f 2 A
P RR ) O 1. 83 A1 0. 73, TN 2 B AR
R KRTRF. 456 TN SRR, WA

B 5 R S A2 A T BB AR T S Ak S A Ak

SOBEAS A B G 2 R A A R e, £33
fi%, 20500 2.9 15,5, 2340 BT 52,
3 4

I TI AL BRI GAPREE e PR AN B 6 fer Y
ANFEARFE AR S T MR PN R AR AR R, R A TPS
2: \DPF 3L AHP 3 AN [R] £ B % B B 5895 7K Ak 3
] TR R ERE RN, R B AN N S5

@®  TPS L4 Hr 4l B woR A HUK R R R E
S E . B NHS - N LA, #Ek 54
WS8R, H/K NH - N BOD; TP fa e 1
2 HIBPREFHS KT 95% , HoAls 56 5 5 Yy vle 3 )k
BIAK . K TN BEEGE RIE, 53 <95%

@ DPF iLZi A PP IR Ui B T i K
COD, K AR T bR i, ZSBR A IR T
B, (H K COD, BOMFRE , K BRFHA L F]
WITER

@  FE AHP JLZEA P i T5 7K & AR
TR R T RAFIHEORMERE , B T IRAS SR R 4F,
BRWAT T W2, 454 TPS 31 DPF 4047, TN
A A A TE AT B P S A R FR AT

@  TPS (LM E T 5 —F8 45 7041, AReR BT
IRALHT [ SR R e 2T DPF A EE 4345 1)
CEG VRN BRI T V5 /KA BT R AP REIE A
B 45 B —FE bR, R B AR R A BT AN 4 T, 1R
MR B PR TR AL A . 36T AHP 3255
RO, T B — B AR AR AR AR B R PR (H4S
A FMPE, F, —dehr i — ik AR g
MR b SRR T 15 7K A 38 B M RE I % T
W, T4 A AR 5 A T2 e b b AT 1 o

Sk

[ 1] Kumar P R,Pinto L B,Somashekar R K. Assessment of
the efficiency of sewage treatment plants:a comparative
study between Nagasandra and Mailasandra sewage treat-
ment plants[ J]. Kathmandu University J Sci Eng Tech-
nol,2010,6(2) . 115 - 125.

[ 2] Lorenzo-Yago Y, Vazquez-Rowe I, Chenel S, et al. Eco-

efficiency analysis of Spanish WWTPs using the LCA +

DEA method[ J]. Water Res,2015,68:651 —666.

[ 3] Guerreroa J, Guisasola A, Comas J,et al. Multi-criteria

selection of optimum WWTP control setpoints based on

microbiology-related failures, effluent quality and operat-

ing costs[ J]. Chem Eng J,2012,188:23 —-29.

.91 .



BBE FIM

¥ 4 K HE K

www. watergasheat. com

[4]

[5]

[6]

(7]

[8]

[9]

[10]

Newcomer T A ,Kaushal S S,Mayer P M, et al. Influence
of natural and novel organic carbon sources on denitrifi-
cation in forest, degraded urban, and restored streams
[J]. Ecological Society of America,2012,82(4) :449 —
466.

Bott C B, Parker D S, Jimenez J, et al. WEF/WERF
study of BNR plants achieving very low N and P limits:
evaluation of technology performance and process relia-
bility[ J]. Water Sci Technol ,2012,65(5) ;808 —814.
Copp J B, Spanjers H, Vanrolleghem P A. Respirometry
in Control of the Activated Sludge Process : Benchmarking
Control Strategies[ M]. London:IWA Publishing,2002.
Blake D J,Payton A L. Balancing design objectives : An-
alyzing new data on voting rules in intergovernmental or-
ganizations[ J ]. The Review of International Organiza-
tions,2015,10(3) :377 —402.

Tadkaew N, Hai I ¥, McDonald A J,et al. Removal of
trace organics by MBR treatment: The role of molecular
properties[ J]. Water Res,2011,45(8) ;2439 —2451.
Garcia-Cascales M S, Lamata M T. Selection of a clean-
ing system for engine maintenance based on the analytic
hierarchy process[ J]. Computers and Industrial Engi-
neering,2009,56 (4 ) .1442 — 1451.

Metcalf & Eddy. Wastewater Engineering: Treatment,
Disposal and Reuse(4th ed)[ M]. London:McGraw-Hill,

(L% 86 )

(1]

[12]

[13]

[14]

[15]

sewage sludge stabilized by fly ash on the growth of Ma-
nilagrass and transfer of heavy metals[ J]. J Hazard Ma-
ter,2012,217/218(6) :58 - 66.

Wi, EHOT BRI L AF B — SR SRR B A
WA G Cu Zn WIBTFELT ). EZKHEK 2016,
32(13) .91 -95.

Ths) R, KR A TR A T TS U8 L s A R
JIEFELT ] i E g K HEK ,2016,32(1) <71 - 73.
BN , S B, 4R A0, A5 RS YRR T B AL
SRR ] AR A4, 2000, 11 (1) 1157
- 160.

WRIFDG, BOR K, e, 5. R BT TS 9 T B
i SRR )] BRE R 2417, 2003,23 (15)
561 —569.

R, R, 2. V5 VR A A VA AR A KU TR A
BRI, EGIREAHIT,2014,32(11) .44
-417.

2004.

o BT R A0, A SRS K AR BT PR
PR RS BB SE[ ] SRS R LR,
2012,37(2) :84 - 90.

(1]

[12] Pochana K, Keller J. Study of factors affecting simulta-
neous nitrification and denitrification (SND) [ J]. Water

Sci Technol ,1999,39(6) :61 - 68.

EEBN P o1(1966 -~ ), &, INFREMA,
i, Bz, WSS A KAL B S S 4
E - mail: xIz@ sdjzu. edu. ¢n

U5 HH#E:2016 - 07 - 12

A MO ¥ s v

EEE T HRI(1973 - ), 5, ZRUERBIA,
WA, RIEdR, BRI G RS
DB B IRAE A

E - mail ; cmyang@ tongji. edu. cn

Wis BHEA 2016 -08 — 12

.92 .



