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Case of Tailwater Power Generation Project in a WWTP for Enhancing Energy
Recovery
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Abstract: In order to actively respond to the national “carbon peaking and carbon neutrality”
strategy and comprehensively improve the utilization level of recycled water resources, a wastewater
treatment plant (WWTP) in Chongqing adopted the “WWTP and small hydropower” mode, which only
conducted technical transformation on the original tailwater discharge pipe, and used the tailwater after
treatment to generate power and achieve its reuse. The project type selection, project layout, project
design, commissioning operation, as well as energy consumption evaluation are introduced. After
commissioning operation, the average power generation of the project is 1 950 kW -h/d, accounting for
about 15% of the daily electricity consumption of the WWTP. The expected investment return rate is
11.2%, and the investment payback period is about 9 years. The comprehensive energy consumption index

of the project only accounts for 4.45% of the national 10 000 yuan GDP energy consumption index. This
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project could provide theoretical support and case reference for the utilization of tailwater resource from a
large number of dispersed small WWTPs, and achieve green circular development in the sewage

treatment industry.

Key words: wastewater treatment plant; tailwater power generation; energy recovery;

commissioning operation; energy consumption evaluation
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Tab.3 Device capacity under various operating

conditions
. ARk 28.5m | ARKE 26 m
3 UL ; N . N
1% % | kW
1 0972 | 87.8 82.0 195 82.0 178
2 0.899 | 87.8 86.0 189 83.7 168
3 0.843 | 87.8 87.0 180 86.0 162
4 0.784 | 87.8 89.0 171 89.0 156
5 0.713 | 87.8 89.0 155 89.0 142
6 0.662 | 87.8 89.0 144 89.0 131
7 0.605 | 87.8 86.3 128 86.3 116
8 0.548 | 87.8 83.0 111 83.0 101
9 0.498 | 87.8 82.0 100 78.0 86
10 0.431 | 87.8 78.0 82 76.0 73
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Fig.2 Layout of the project
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Fig.3 Page of monitoring system
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Fig.4 Power generation during commissioning operation
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Tab.4 Statistical of energy consumption

TH REAE/(10* kW -h-a™") | #FAARUEE t-a™")

IKITHL 0.040 0.049
AR BB AR 0.050 0.062

HFURERE 0.869 1.069

At 0.959 1.180
4.2 TEEIEM

+ 125 -

TR G REFE R bR PR

n=E/B

(2)

A N TGS REFESE b s £ o8 TR Y




%3945 H24 3

B oE 2 K HE K

www. cnww1985. com

N ALBEFE , B AR T 52 17 W 0y e RE SR, i T
W2 34, 0] AW AT, 3247 B S0 4F, TR B REFE
459 eARUESE s B R SR PN A 1 ] IR R TR AL
5,291 500 57T,

2B AR p=0. 039 thRAELE/JT T, TTHE Bl
W2 T B RN R , 2022 424 [E )7 J6 GDP REFEZ)
0. 877 thrifEdit . TLUE % TRRLE G REFEFR #51X
ii 2 [E 77 70 GDP ReFETR AR 11 4. 45% , i fIk T4 [ 7
BRI, A TR BEAR GDP REFE LA B Y
eI 5 7R3 00
5 ZHHSH

Z T AR AR 029 265 J1 0, 45 4 3R [ K FL sl iE
e A BRUE 0. 04~0. 09 JT/(kW +h) , 7% &5 /K RE IR
[l g T % 05 22 40 B I 00, 32 2 B AR B 0. 1 T/
(kW -h) , # 18 & B 71x10° kW - h/a FEA T2 5503
AW RE Zh 11, 2%, #8429 9 4F
6 %

it ] 58 WUt B s P 2 1, T K A AT M T
Il 12 2 4 BB ) JH AR AR G 1Y, eI gt i 75
KA BRA T Ml % 5 5 A 1) OGBS A i e K K L L
B

O % TR R V5 K AR BT+ /K
H AR, A G K A BR 5 RS K HE AT MR AT R
WU, (5 AT SR K B IRAL R e 2 D i
JE IR, eha M AT, PR B4R = o

@  Z TR KR A 1950 kW-h/d, 25 5
15K AR BT A H A HL 1Y 15% , B I a5 R R
11. 2% , B9 SN 24 9 4F 255 BeFEHR A 5 4 ]
T3 78 GDP BEAEFEARIY 4. 45% .

EE SIS o S L B

@ Z LTRSS , X KA R /NS
KA BT R K BT IRAL A T BA SR RIS
AT

SE

(1] B, . 15K 2y 2ot B it KK B i
s [J]. PEZKHEK, 2013, 29(9):117-119, 124
LUO Benfu, YANG Xi. Determination of design influent
quality in renovation and expansion project of wastewater
treatment plant[J]. China Water & Wastewater, 2013,
29(9):117-119,124 (in Chinese).

WY, TR, K&, SF . BCE R KA 1K
B RERL UG T K K B RGN SRR b [T ]. KA 2
e, 2019, 50(9):1145-1154.

YANG Xiuwei, YU Xiaodong, ZHANG Lei, et al.

(2]

Stability analysis of hydroelectric generating system of
the pumped storage power plant with connection pipe
between tailrace tunnels [J]. Journal of Hydraulic
Engineering, 2019, 50(9) : 1145-1154 (in Chinese).
EMG . K i A PR TR S A 3 K b B N
(1], sPEZKHEK, 2010, 26(6):69-71,84.

WANG Peng. Application of tailwater power generation

(3]

technology in Chongqing Jiguanshi wastewater treatment
plant[J]. China Water & Wastewater, 2010, 26 (6) :
69-71,84 (in Chinese).

fEHZER N 21 (1986 ), J , FIREL A, 5%

A e g TR, S A K B R AL R
HARBR TAE

E-mail: lihang0213@163.com

Y #5 B #A:2023-06-29

&= B #5:2023-10-20

(Gt 4 - AR50

+ 126 -



