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Water use characteristics of thermal and nuclear power industry based on DEA model
YANG Hong', ZHANG Har tao', XIE Cong cong’
(1. China Institute of Water Resources and H ydropower Research, Beijing 100038, China;
2. North China University of Water Resources and Electric Power, Zhengzhou 450011, China)
Abstract: T hermal and nuclear power industry has the largest water use in the industrial sector. Knowledge of the water use
characteristics of thermal and nuclear power industry is the foundation of improving w ater use efficiency, which is beneficial for
the construction of water saving society and the strictest w ater resources management system. Data envelopment analysis(DEA)
is a norr parametric frontier method, and it is used to analyze the water use characteristics of thermal and nuclear power industry
based on the water use trend and regional distribution. The results show that( 1) the installed capacity scale and water use of
thermal and nuclear power industry are increasing from 1999 to 2011; how ever, water use is steady w hile the installed capacity is
still increasing in recent years;(2) water use efficiency of thermal and nuclear power industry is improved because of the irr
creasing of once through cooling pow er plants; and( 3) characteristics of w ater use efficiency increases gradually from the soutlr
east coastal area to the northwest inland area, which is similar to the distribution characteristics of water resources in China.
Key words: indust rial water use; thermal and nuclear power industry; water use efficiency; water use characteristics; w ater use

structure; installed capacity; data envelopment analysis
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Fig. 1 Regional distribution of thermal and

nuclear power industry in 2011
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Fig.2 The growth trend of thermal and
nuclear power industry from 1999 to 2011
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Tab. 1

efficiency, and scale efficiency values of the thermal and nuclear

Industrial water use technical efficiency, pure technical

power industry in 30 provinces and municipalities of China in 2011

Hi X TE PTE SE R R M
g 1 1 1 -
b} 1 1 1 -
B v 0.957 0.971 0. 985 irs
B 0.932 0.938 0.993 irs
TH 0. 846 0. 862 0.982 irs
IRAN 0. 839 1 0. 839 drs
ik 0. 835 0. 836 0. 998 irs
Jexnt 0. 744 0. 807 0.921 irs
H 0. 661 1 0. 661 irs
R 0. 629 0. 668 0.942 irs
SN 0.619 0. 629 0.984 drs
7R 0. 607 1 0. 607 drs
L 0.563 0.567 0.992 irs
R 0.48 0. 496 0. 967 irs
Bt 0.442 0. 449 0. 985 irs
e 0.433 0. 668 0. 648 drs
=M 0.329 0. 34 0. 968 irs
yg)n 0.252 0.262 0.96 irs
IR 0. 099 1 0. 099 drs
A gt 0. 069 0.07 0. 989 irs
EIRIL 0. 068 0. 071 0. 966 irs
B 0. 052 0. 056 0.934 irs
7 0. 051 0. 052 0. 996 -
il 0. 047 0. 048 0.977 irs
LN 0.032 0. 035 0.932 irs
]G 0. 029 0. 031 0. 944 irs
P 0. 027 1 0. 027 drs
biikle 0.025 0.026 0.979 irs
ik 0.024 0. 024 0.982 -
it 0.016 0.016 0.982 -
SEE 0. 424 0.531 0. 875
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Tab.2 The relative efficiency of regional water use of the thermal and

nuclear power industry based on DEA( Constant returns to scale)
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2 oA pirae) 17 P Jent
3 i TH 18 Wl 9
4 B By 19 IS IR
5 THE M5 20 A 3t B
6 WL R 21 MORYL A 3
7 bOE(w R 22 SRS BRI
8 Jbxt I 23 LR ANl
9 T 2R 24 LG 2
10 R g 25 EN Iy
11 baE) Wi 26 ST biE]s
12 7R Uy 27 LR MR
13 SUAS Hr 28 Ak HE
14 b PN 29 N R
15 ol Bt M 30 g g

4

(1) Bt e B HL g 5 SR S, R SR KA AT b e
WA oA — R BB N, (H A AT b B K 2
TRGE . R T ER KRB H IR, Brd ) oK
ZRRARIAVE A5 2, S T K I A < JLiR,
J DXL K Sk, B T OK R R CR e, KOk
HL B BEYRUA HL AT MU IR AS W7 A e, R — I B AR T K
AT K&

(2) B JAZ HAT M AT K A B K 1R 48 X AR T AE A
ARAE TR R S X, FKCER B0/ [ DXCAR R T Y A
FRHLIX, L5 4 [RK B8 W 2 b b AR 200 D [RE R A N
MBI AR A SRR, KAT R il AR VT P X
T KERE, RH BERX A X X %2, i T #m
P 3 X3 R O B4 A s b v 177 5

(3) B JAZ AT IR K 20 57l A v #1075



W M% e R T DEA BA B OKA AT b A AKRAE AT

AT AKCPFAE VIR R KM DEA BRI} Hral 5, Fifg
VP YT IR IAE T VG EIR A A DX A% AT KRR
B, (PG 7 BB R 19k G S5 0 A DX K R B, K
RS0 A T A 17 VG L A S 0 T v R 2 AR

[2]

[3]

(References) :

A N LR AR, b K B AR [ 2] . Jbat: T EKA
JKHLH R A, 1999 2012. (T he M inistry of Water Resources of
the Peoplé s Republic of China. China W ater Resources Bulle
tin[ Z]. Beijing: China Water & Power Press, 1999 2012. (in
Chinese))

opE g Al B 2. K AT K PR L 2R KA TE )
[J]. % W 25 53642, 2005( 21): 5. (China Electric Council.
Situatiorr saving, experience and problems of thermal power i
dustry[ J]. Resources Economization & Environment, 2005(21): 5.
(in Chinese))

YL A, B85 Rk A BLALK BEIRA T W5 00 Bon) 310 . He g
A, 2008,30(6): 5. (JIANG Zrsheng, HAN Mat liang. Water
resources utilization situation and countermeasures of thermal
power unit[ J]. Huadian Technology, 2008, 30(6): F 5. (in Chr
nese) )

ARG, L. VR R D KR 3 K 2 )],
KA, 2005(13): 125 127. ( QI Lirliang, GAO Hong Discus
sions on developing industrial watersaving technologies for err
hancing water efficiency[ J]. China W ater Resour ces, 2005( 13) :
125 127. (in Chinese) )

LRE, OO, 3 K HAT P KR B K R g A ]
KRR 5 4 5%, 2010, 16 ( 3): 264266. (JIANG Bet lei,
WANG Lili. Water conservation Status and measurement for
thermal industry in China[J]. Water Conservation Science and
T echnology and Economy, 2010, 16( 3) : 264-266. (in Chinese))
TREHE, 1A, M. I K HAT ML K R A3 1 KON 3R
[J]. 7K HfE P BH, 2012, 30( 2): 196192, (ZHANG Li yan,
FENG Jie, YANG Tao. Water use efficiency in thermal power
industry and countermeasures for water-saving in China[ J].
Water Resources and Power, 2012, 30( 2): 190-192. (in Chr

nese))

[7]

[8]

(91

[10]

[11]

[12]

[15]

W, ErAe, FRE, 55 LT K DRk kL) KRR
PR TTIE TS 0] E KRR R B2 F 5T 27 41, 2013, 11
(1): 5358. (SHEN Xu, WANG Jiarr hua, LI Hat hong, et al.
M ethodology of wateruse efficiency assessment for thermal
power plant based on the function of water[ J]. Journal of China
Institute of Water Resources and Hydropower Research, 2013,
11(1):53 58. (in Chinese))
KA 5 E DNV KR 5 Ky SSIERF R[] DR
Z5%, 2007, 26(9) : 48 51. (ZHU Qrrong. Chinas industrial wa
ter use efficiency and water saving potential em pirical research
[J]. Journal of Industrial T echnological Economics, 2007, 26
(9):48 51. (in Chinese) )
AL, g, Dk, AL PRV gk k) KRR
GEVEMBEST[I]. N R ERIT, 2013(5): 1613. ( WEI Ke ji,
JIANG Hat ping, LIU Bin, et al. Typical thermal power plant
water use efficiency comprehensive evaluation research of The
Pearl River Basin, 2013(5): 10-13. (in Chinese))
Kamal Alsharif, Ehsan H. Feroz, Andrew Klemer, et al. Gov-
ernance of water supply systems in the Palestinian T errito-
ries: Adata envelopment analysis approach to the management
of water resources[ J]. Jounal of Environmental Management,
2008, 87(1): 80 94.
opE AR AR R Doy P E AR 7). BT P E
Hii 4, 2013. (China Electric Power Yearbook Editor Conr
mittee. China Electric Power Yearbook[ Z]. Beijing: China E-
lectric Power Press, 2013. (in Chinese))
Charnes A, Cooper W W, Rhodes E. Measuring the efficiency
of decision making units[ J]. European Journal of Operational
Research, 1978, 2(6) : 429 444.
Farrel M J. The Measurement of Productive Efficiency| J].
Journal of Royal Statistical Society, 1957( 120) : 253 281.
Coelli T J. A Guide to DEAP Version 2. 1: A Data Envelop
ment Analysis ( Computer) Program. CEPA Working Paper
96/ 8, Department of Econometries, University of New Eng
land, Armidale NSW Australia.
Coelli T J,Rao D S P, Battese G E. An Introduction to Effr
ciency and Productivity Analysis[ M ]. Boston, MA: Kluwer
A cademic Publishers, 1998.

K B B B e 377 ¢



