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Abstract

To verify the rationality of the design value in the design report and improve the water use efficiency, the
feasibility of the preliminary operation mode, the Huangjinxia and Sanhekou reservoirs and pumping
stations of the water diversion project from the Han to the Wei River were selected as the targets in this
paper. Multi-objective joint operation model with the largest amount of water transfer and the maximum
power generation is established and solved by NSGA-II. To highlight the advantages of optimizing the
model, conventional operation model was established as a comparison model. Moreover, reasonability of
design value is certified and feasibility of the initial operation rule is revealed by model analysis and
calculation. Results showed that the multi-objective joint operation improved the runoff utilization effi-
ciency and increased the amount of water and power generation. Achievements obtained multi-objective
equilibrium solution of reservoirs with different typical years, which provided a technical support for
the operation of reservoirs and pumping stations, and provided the theoretical basis for reservoirs mul-
ti-objective operation.
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1. 5|

BT KR A K SR AL TR 7 IS, e K BRI 2 A F AN A R . B AT E A A 1R 2 KRR,
WS FE AR e TR K TRE[L], SRS Rk TRE[2] & rF E Kb TRE[3]. 51305 E TRE R AR R B o 2%
Hh DX R FRTR ZK AR, e DO /K BE YR I gl . =] UK EERE . b A TR I 2K B PR s (1 D
HUIX,  DAZRRR S R H X (/K B R vl f, AL G D AT Rr R S o 0T 51 DO TR AT LRI I AL R
% . 2005 4, VIRESEXT BRI R /KGR TR 2GR T O AU [4]: 2011 4F, ZRMAETFIE 51 DUGHE TREHKIX
(IR 7T, VAPE S BB (i L T S2/KIX B3R [5]; 2011 48, i 5 S0t 51 U5 TR /K TR /K 3 IR AC B3k 47
WFE[6]: 2013 4, Tk ydsREENT 5| PO TE /K TR K B BE i) gEAT T4RWH[7]: 2015 SRS e i 151 BLF
TH TR BB RIBI K 5 2K X 2 7KIR G KB 7, 45 SRR B 51 UG AR St 32 7K X B i Y [8];
2016 4, EhK SR T 51005 E TARRK RGO RS R SN, B8 17 51 U5 TE &K BE R g 47 07 2 [9] .

RIS 510050 TARRE 2 5 E TR AMRRZ T, FEEPIKREEDICE . 2 H ARy
T, SRz AR L B2 AE R R KERE. RIEEE L BARIIBCA R BERT 7T, 2015 455 F, 5005 TE
I RA S 0 BCE R KA B &, BT 7 LR TR T 5. HAl, ek, = CKZERE. FubfE
IEW K AN g B, 0T IRK XK ERE . R S, S0 A SRR AE 4T 7 . BTk, A
SCUABI TR R K X B a0 . =3 K ERE . RGN AT S, @ATHAUR 2 H BRI, 43 SR S
FINSGA-I SRAFE AR, AR IEALA I B2 A0 FUR FE ARk, #87R /K X & R4% H b M s . B
BT AR PRI . DA 2K XK R IRAI L B, SRR IR S rIRREERI . gl I s ek, =
] VK B FAR S (IS AT 3R T BRI, 51 DB /K X B i . —30] LUK PERR G T B IS AT 3R T S35 1K 3R

2. [e)EEd
2.1. TR %
B LR TR R TR Sl TARW AR o VK TRE BB X K R 2 ol B I 220 TR 2R
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BLAEAL T B P rb F it DUAS A3 BB N DU T B <K 28 e JL AR ol AL i B 5 7 BR B A S 7 2F- ) o
TR =300 R R e AR ol s 2R K B T ALY U0 2 < W /K AR 2 PR R el il /Kt e o, P B AR R
FRE VA S ) R < KB Nl s i, o, B B R B R IR K, 2 T =R KA X 410
%1 300 m AbA5 = 4 il i), BRI B, 2 b /K BV Pt ), 246 nS0BL T30 VT S KD T < /K P R I s v iy o
R 51 DCHFE TRER) (32K IXOK BHIRAC B ) L R 5 il 51 DU5F TR T RESZOK X PN DA 89T P2 R i A Al A
BLORMAEFMK: KX ZINREX . Ak XSRS EREX . SR N . EBIEEX
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Figure 1. Schematic diagram of water diversion project from Hanjiang River-to-Weihei
River
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Table 1. Characteristics of reservoir and hydropower station

= 1 KEERISFHES

IKFE TR T Lk =
IE# & KA/ (m) 450 643
HEIKAL(m) 440 558
KESH R RAZ(m?) 2.29 7.1
WA ERAL(mM®) 0.92 6.49
EERE 25 m¥/s 2.7ms
R E(MW) 129.5 27
FFHIESHL
EHER(E) 7 3
L E(MW) 135 45
FHIEH F3(MW) 8.6 2
HLS R IES BT
Bt & (ms) 4353 7271
IR 297K 3k (m) 36.5 82.8
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AE ARG hK, BOKIREAS SR E: = CUKEERNNERTIKEE, R BREKARERE, FEH K
AT R .

AR R S RN S 25 B 2ok 5 | LIS LR T A B B ) 2 L (R MU £6[2011]1559 “5-30): 51 LT AR
T AEFEITEK 10 12 m®, e R LR T 285 Sk TRERE G, 4R PEIK 15 12 m®. FHICRI “—k
SEX, MK BT SR, B S 2020 4ERCK 512 m®, 2025 £EHiRK 10 12 m?, 2030 4EHT/K 15 2 mP,

AR B X R K AR B IS AT 5 ORI R K B A Be 7K A 186 [2012] 33 5 iy E B HE A Wl SR R AR
B B AT A0 1) 38 U 7K P AT =3 /K B P8 AT 773, B s i gtk i/ T2 K X R /KR, =
T 1K 2R R A S K B RIS BRI, 3 S AT K T, 430 K B =30 CUK R K ERIGRETR; 44
e 2 i i 7K B K T 32K X FR /K BRI, 22 AX /K i e 3 Fh =30 R S K N = UK RS M4
e S il e K B B TS K X TR /KBRS, J 3l 7K T 1) 2R 0 B ] 23 35 3V

2.2. MFEER

FURT, BE<gik. =] P HE/K PR 22y SR AE S T RE b W A R TR LRI o A0 B T AT PRI T4 75 40 5
MR ST R B S B WK SRR Z AEAE MR ? See ik, =0 LK ZEan iy bip [ R 7K 2 A1 B
B, DA AL AE AL T T ? A7 AE 1 2 B R AR A TE o AR SR AT 3R /K B S 1K, =] R A
I JE N BEAT K, S UESE B EAE AT 7 SR B A B T AISRAR 51 PURFIE T K DX 7K e i RS 4 A0 A
B, MK EERE R R B AL, SYTHEXT Ee b, SR v HE R A B AR RAR 51 DUTHE K IX K
PRI 2 H AR, P RN KR S A RIS Z B I, P SRR R, R HK
DK PEREAS [F) ML RUAE K 2 F AR B, o /K EREOUAL R B2 22 H AR AL R s X B i W IR 5 22 A ARl Ak
LR G Ra, s KRR I A

3. IKEEFNFR U EX A AR R E
31 FREFTHENRR

SRR BEONAR AR T K, = PR BT K, SR E I T I DL= FUK BN 3, s koK 2R
NG TR EE N S WK R AR RO K R B TR T, AR A PRIE ST RIRTIR N, AR IR #
P, AIEKEN Qu 2RI E, MK ERTEHEEITRE 70 m¥s i, FIEKEN Qy=70ms, I
SRR R, SR BIRE KT BRI 435.3 m*s, 2 R/KE BT /K BEL#E Tl =3 FKAE A K E,
AR 2% M ARG AR DL, 0 =] CK P AT AT, R B AN IR R o R B AT (K 3, s K &
17 S B HEAT T THSE[10], AR R XA B AR P AR 0 Nt 78, 45 B BUKIIE RS Qe, B/ AT
BN Qn M A IRKEE AT KR 70 m¥fs, =T K 4% 1 A K Qs

W=3(Q, +Q.)xAt ®

s WA KB (B K QuoN B kiR Qs 9 =i K &
3.2. ZEMMILIAEES

BIEPK ARSI DUGFIE/K 2 HARREEBR,  DABE gk 5 =30 LK 5 U5 SR K B KA FIBOK R R
RN AR, KNI I 2K 2 2 H R EER AR AT Pareto L) s (it 56202 HAR IR L 2RI A

3.2.1. BIRERH
GIDLGEE TR 2 H AR AR AL DRAE R SF LR T AR GRR RO, AR AL K A 00 T 38k
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B BT INETR MK, fUKREAS KA, Frll S e mKES R, K SERBiEmD,
KR, KB E NP JE R H bR B, A € S /K B ORI R L i KA H bR

Max W =ing (m,t)x At 2
MaxE:iiN(m,t)xAt ®3)

s W ORTHBH N KRR SIK s Qg(m ) R EEIA N 55 m ZKBEEE t I BBV /K 2 E SN FE I N 7K B () s
KEE; NMO)AREERNSE m/KES tBREE 1 TRRSHER SRS BB t B lERHNESR S, At
FoRRERH
3.2.2. AREH
O KEPHELER
V(mt+1)=V(mt)+(Q (mt)-Q,(mt)—g)xAt (4)
A VM) KES | BTBESR:; Qi(m) A%E t T BN ELE ;s Qo(mt) A/KE H i Filtin&; q ek t B
K
@ TilbREZAR
QOmin SQO (m’t)gQOmax (5)
ﬁqﬂ QOmlny‘jﬂ(ﬁ—F‘ﬂﬁ/}ﬁ%—FBE1ﬁ, QOmaxy‘jﬂ(ﬁ—Fﬂﬁ/}ﬁ%J:BE{Eo
® BKMLAR
Zoin<Z(M)<Z (6)

mi

s Zogin K RE KDL T BRAEL s Zima 97K P E KAV 1 PR AR -
@ W5 LR

Npin < N (M) < Ny, ()

fCEF’: Nmm%%ﬂiﬁﬁ?ﬁﬁ@. Nmaxy‘jEElejﬁjjJ:BEEC’
® Fuhi 4%
0< N, (mt) <Ny,
K 0 NZEUEH T T IRME s Nomax ARG H /7 ERRAE
® fKEELREE 2R
Qmin SQ(rnlt)SQmax (8)
AA: Quin MK EF BTN E FIRME; Qma NUKEE LM E LIRIE
4, FRBIEKR R
4.1. BBIFRYIEEL
B IR = K A AL TP TS0 . iR BERME DIt B 1954 4F 7 H~2009 4 6 H 3Lt 55 F 142
TERHME N BRI . e, XEA M2 ERRE TR . R R RE-1 B 2R AT 2R, 1525 K E
NEZRRAIN S e &, S50 0% 2,
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T Bk /KRR =] 1 7K R S S 2 T PUL S0, SR AR R B AR S B ok By . MR 2 %
P =5%, 50%, 95%Tx M AR BAENE AT Py RKEERGBCTHE, SN ZR 51 e B S BT HEAR 55 s 1Y
FOERETARESE . 1% HIRRED TR 1983 4. F/K4: 1985 4. AliZK4E 1999 4.
4.2. FREFT

3 NFREZP UK ERNERTE, MRAEK 3 Hn BT S5 B T 15

1) ¥R 3 RAKTEMHATIAS, #iE 7 H. 9~10 A, 6 A NEKM, HBEIEE Q =62.7ms.

2) WA HAR T NI, EATRE Q= 455 ms.

R 3R D B i = K BEFKAE 7 A 9~10 A 6 A &K, TR Q= =30.5m%s, 1~5 H A
K, PR Qp=27.9 m¥s: MiKAEZI/KE 6~7 H. 9~11 AAE KM, WARE Q =13.7m’s, HihH
T RHK I, Qp =29 ms.

4.3. YRIEZEIBEEIE(NSGA-1I)

IKERAL R A R oR . ARk 2B BURFIEMIAL A 0L R R, A% O 1) U 2 5 ST 5 B O O Ak 8 55
R U B 53 1 SR AR AL ¥ 75V [ 1] H AT, 7K EE AR AL R FEAR S0 705 £ 2 - SR RIRI[12] R 2R MR RI[13]
BIAPKI14] PERAERI[15]5F . X AR RS RS RAR T, “4i8c” , SR, A, 5
— R L AR K B B BRI R L, BN, SR RIAL6], R RERA[LT], WOGEEEA[18], =it
[9BSR FL 2015 A JRE R 8, 5 TS0Bl, &Rt Al H, 8L H2(NSGA)
SR, AR AL A WA SR SR R R — 2R H L. HEMN N TR REROR, BE AN TEHMbh e & E
SRIBANLHIEAT LA A 1% . NSGA-II = ZE 2% NSGA [ekidh, NSGA-I#2 H 1k S AR 7 oems, ol AR SC i HEF
SRS AN SR AR KRR E b ose T 1640 % B brist A SRRSO 4 R R BE, NSGA-IT 477K FE A4k 1
JETHR AT N Z AR ST F-00,  BE US4k B 4 R e . 51 UGF IR RIS IR 2 H AR &8 T 2 )
BCA I, HARERERRKLFKERKZEZIHHETE. HEKRER. NSGA-I T B H SRR
B, CIHEN TR JE AR, Hit, ASCRH NSGA-N AT K FERE S A BERLR R, LRV AR AT 218
R (BT NSGA-II FIKZEZ HAREAL) [21]. HRE SR A A RE SR A 51 DS IE /K R R 22 H b il BEASE A,
BTN REZAENH V=12, HFREEEM =2, K3 maxgen = 100, BHARCE N =100, 2 X A%
# P.=0.9, THRMENP,=0.1.

Table 2. Characteristics of runoff and frequency of Huangjinxia and Sanhekou reservoirs

2. WERF =0 /K EFHER R E RAFEN R

AR AR SRR TR

K ZAEFHEREAZ m) Cv Cs Cs/Cv
5% 50% 95%
W4k 66.54 0.51 1.28 251 207.6 57.0 17.1
=H 8.64 0.43 0.92 2.14 27.4 6.9 16
Table 3. Inflow of the Sanhekou reservoir in wet year
= 3. FAREZFORKIEIE
Ay 7 8 9 10 11 12 1 2 3 4 5 6
KK I(m¥/s) 126 19 229 38 11 8 6 5 4 17 60 15
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5. WHERS
5.1. HHIBE

RS 7 B AR BEASE R, AR R AR S K, =3 AR RIS LR, X = A R AR AT S
MR, AL MBER LR, 2R SMAESKEKM,. PR, KR, REESRE. $F
RIEA MR, AU HFEKRERLSER, NE 4,

4 ATLAVE M FFKE SR E . =00 DK R KR AR 2 K BT 261, 25 FRut 773 K T ORAE
77, /NTHREEENAE, WAHIENR, TSR TESRE, e TIFESTR. HmERKEN 17.80
fem?, dEHKE 88.1%; =i /K ERN 23512 m®, 5EIHKE 11.2%.

BT /KA RlZK TR A5 JnT A

1) “PKEE W, =W FK SR K ETE &0, & Rl D8R TIRIER 77, N T RiEiA R,
Wi ESR, FHRERTASRE, WE FHAESTR. EEBIEKERN 13.9 12 m®, LA HKE 83.9%;
=K RN 2,74 2 mP, 5 EEKE 16.1%.

2) ARAKAEA B A A3 B SR SR RS O . R LR SRR SRR . B Ak K BN 6.07 2 m?,
HEEK R 57.8%; I LIE/KEN 4.44 12 m*, (5 EIH/KE 42.2%.

FIHHAERR TR, AN R, b S A EKE, RAaESRE 2, B3R,

HE 2. & 3 aran: 1) FKEEKE 20.22 12 m?, SFKE KR 16.43 12 m®, FiK4E /KR 10.51 12 m,
2) FAKERERRNTRIEFEER, WRBENIEE, FREMKERBES/NTREFEHEE, H#REENT
. 3) FFAh = AN MAEPIAEKEN 15.75 12 m®, KT B 2 PRTEKE 1512 m®, it H s
W, AR BARER N 97.2%, KT HAHFAER 75%, FBWHE T LLSZHL, BIE 7 ¥ E &8k, 4) %
W RKE. REE TGS, W MERKGED, HKERD, REERD, SEbREAR, HE
CERLE, W,

Table 4. Conventional results in wet year

4 FREBEMBEER

Gk =
A
N & WK th e 7 N K WK th e thh KAz
m3/s m3/s fz mé m3/s MW m?/s m?/s fz. m? m3/s MW m
7 1182 435 1.84 1112 135 144 62.7 0 62.7 18 606
8 684 435 1.84 614 135 85 62.7 0 62.7 32 614
9 1022 435 1.84 952 135 125 62.7 0 62.7 38 628
10 974 435 1.84 904 135 143 62.7 0 62.7 45 643
11 246 176 1.84 176 64 23 455 0 45.5 35 639
12 143 144 0 144 52 11 455 0 45.5 33 633
1 89 30 1.54 30 11 6 455 0.28 35.0 30 624
2 63 30 0.86 30 11 5 45.5 0.95 9.4 27 615
3 56 30 0.68 30 11 5 45.5 1.12 2.7 23 602
4 108 38 1.84 38 14 8 455 0 45.5 17 586
5 168 99 1.84 99 36 19 45.5 0 45.5 10 562
6 261 191 1.84 191 69 41 455 0 455 5 558
&t 17.8 2.35
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B W = COR B AR R A 4 s

FWAER G, =W O TR ELFEWE 5, K 6 Fn.

HE 4 AT 1) A AR KA AR I R A — B, 2 KA BIFE SR K AL MIIE e K B2 18], 36 2 7K AL R A 2%
s 2) FKFERRGKFEE S m KA B BAR T FKE . EEFEREGZ: FRE. RKERKKIED, KEEKE
Wb, A EEE e KA, FEKENFEKAL 558 m i, KERIFEAKCKIEAT, ~FARERMRG KA MFEK
fir. 558 m i, 7K R EF A ARAKKLIZ4T o 3) A SRR K R AR B K BT Y, R HIR AL 19, ARBL 7K PE “ &
FAME” HRE R, SR TR, A

HI 5. B 6 AIAL: 1) SHEWRIKE 7~10 HAUH MR ER s, BEE RKIE D AR R i R R

25
20.22
. 20
£ 16.53
N
mﬁ 15
10.51
< 10
=
5 .
0
FIKE PR K4

AL

Figure 2. Total amount of water in typical year
B2 SHAFRIEKE
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. 8.10 @ik B FER
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N

N

FIKLE SFKAE Fi7K
YA AR

Figure 3. Power generation and consumption in typical year

B3 SHRAFRLHEE-FESE
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e FEIKAL
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Ry
Figure 4. Water level process of Sanhekou under conven-
tiaonal operation
E 4. EMAEM=ROKMERE
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B PUTFRA WIS, AT FRE, FAKES H PR E R T AR E 25 m¥s, W2 T
WAEBTR, FOKERE 8 H. 3 A, 5 A FTRENTASRE, MirESERBIR, 2) =W HKE, i
RUAEX A N ROV R &S, R = HUKEEAE R AN FE K B 3 #2f R il STMEES R
MBS R T 5 FARRE 2.7 ms, W2 T FUERAES TR,

52. ZRFEE

IRYEE ST AR R, TEIL T R LSRR, =3 AN R KB R, o = AN S R AE T 1
TV, RS RAVERRAGEES R, 45 R AR S MAE S KRN, Pl KE. KRR
Ko % MR AR I L 5 K (1) Pareto BhZk.

FIH AR RRBOR, RNZ BRI R, RIS MBI KE, RBREgRmE 7, & 8 fiw,
B B =] ORGSR N 9 FoR .

1) GKEFHITRIAE, Bk, = DKL R e SR8k, g R IEM,

HPE 7. E 8 arkn: 1) 2 HAsAb B FARERKEN 20.22 42 m®, “PrRAETKEN 17.54 12 m®, FiKER
KIS 11.90 12 m®, =E/KAFERIRE KRR B K TR sl FE i, V3R N IR MY, “F/KER iR /NT b FE
R BN U, 2) & IAAETHRKE N 16.55 12 m®, KT HE 2 T HHKE 15 12 m®; #4xikk B ARAIE
RN 97.2%, KT BHE 75%, FWVHE AT LLSEEL, BiE 7 SO HEM & M. 3) KimAERIEKE. KBRS
BRI RS, B BEERAKIIRD, WKERD, KBS, S5HEEMERT, WMESRE, .

HHE 9 AIgN: % MR AR R KA AEFE AR AL AN IR K AL 8], 6 R AR AL BRI 26 A T2 Py A=A AR
B R KA T FAR, SRR B AR SRK R, A& KSR, B mK AR T AR, FF & SebrtE i, 1
SR A S,

AR K & - K L % B4 Pareto 2k & 10 Bk

1200
i FEKAE

., 1000 e € 2
E 800 FiZK4E
W R
el 600
=
= 400
}.L

200 <

0 lLe—R——a = ap———feE = |
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Aty

Figure 5. Monthly discharge in Haungjinxia reservoir
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Figure 6. Monthly discharge Sanhekou reservoir
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Figure 7. Total amount of water in typical years
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Figure 8. Power generation and consumption in typical years
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Figure 9. Water level process of Sanhekou under optimal oper-
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H5 10 FTULE H: F/K4E Pareto BHZE A — %A1 R N 0 EL, RHEENRE, $UKEAL, BIftKENTIT
GBI B BT K B B iR KR TR A 20.2 12 mP, fEMLZE1 T, K HE H s 540K E B AR EURIE
IRMK, BEE K BRIk, K B AR AR

SFIKAE Pareto M2k e —2cr Boih 2k, A2k BUKk B 5.300 12 kW-h 3 i % 5.318 12 kW-h, /K& M 17.61 12
m® /b F) 17.53 42 m®, K HEN 0.018 12 kW h KB/ T 0.08 12 m®, J& - Beai Bk i 5.318 12 kW'h
4 HnF) 5.324 12 kW-h, 7K B M 17.53 12 m® /b 5] 17.45 12 m®, LK B8/ 0.08 12 m?, & HL 4111 0.004 12 kW-h,
FREGHT B R BEIR AR, IR SP/KAFE /K Soxt A i IR B — A S e s Rl/KAE 22 H bt
IKERIEBAME A 11.9 12 m®, KB EHIRE 2.834 12 kW-h, 1 Pareto HHZE T %1: & HIM 2.821 12 kW-h 39 nk
2.834 12 kW-h, JH/KM 11.90 12 m* kb 2] 11.70 12 m®, W h— &R EHE-15 HEL, RIREKA, RHKH
PRGN R K R R M A, Tl B AR KA R K X K R S T K R Aot R B A ) R B

F A Pareto MHZRHIAR AT G FE, RIFFELE FIETEER . /K Pareto HIZERIZN 0, KRR HE
(3 Tkt K BB R, K E bR R H B AR BB AR FKEE Pareto -hZRN—2 7 BRI R, w7 1B
BOPLR, Ja-B R e B, R B IO T K B S AT G 5 R KAE Pareto MR ERE — & NI E L,
RERLIN-17. VLUK H R 130 5 B0 K R 080, K B bR & L B AR RS . o] L, MK R R R
HIRE, 2 BbsZ M BUERERGE, 2 Bt il B EZ2 s an s .

5.3. XfELSHT

B 11 S SRR £ B bR AR AL R K S R L, B 12 Sk BB I
dP 11, & 12 AP A KER AR R B AR K BAR [, P ARERAL L M 2K 1.01 12 m®, K
BhN 6.11%; KA E I Z K 1.36 12 m®, /KGN 12.9%. FKERAEH L K 0.12 12 KW-h,
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Figure 11. Total amount of water in each model
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Figure 12. Total amount of electricity generated in each model
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K PERZE ERER) 22 HARIR & T EE0T 7T

IR ELEEIN 1.50%; “F /K EAR AL ELH I 22 K FE 0.3 42 KW-h, & L3801 6.10%:; Rl /K SEA0 4K B %2 & HL 0.18 12 kW -h,
RN 7.0%. A0, ARACEL K B R H R IR TR AR (R, BEE SR KD, KIS iR H
BRI G e, R RS RAK kD, AR A AR S 1 KR A R A1 25 R e ke e B S

6. FIRERE

ASCULB Gk . =3 KRB U R, A1 X H SEBRIgAT 7742 (1 8, O e 1 A AN e AL 1 FE
BT, HUS T RUR R

1) KRR THE K IR BT L, THE A RS R HEM L, 5 EARIL B e T i, &
BT AT BASEBLT, BAIE 1 BerHE & B

2) AR EE AN LA R RS R AT R, AEATIOL AN B gk S K =3 AN SR IR K IR IS AT R, ATBASEEL T
FERLRI BT ZK bR, ESE T AT B AT 5 s /AT

3) PR S XA PR K BRI EREAT AT 5, 3R T ARAUR R FEATRI 208, 2% F AR A 2 2
AHRITALAL, [FIRARYE Pareto Hi Lk HIAZALIRIE T I/AK 5 R B AR BT JE, HHBKH KR,

4) DAL RUANEE AT B A A B SRR, AR BOROBI] &, =K BHE R A IR, £ H
PR 1A BURE R, 2 AARIAL R EER S EE s @R . Rk, AHEL AR, 2K RIRER DN, i
PR BEAL AR KRR LR i R /K AR L

E&WE

Bl X H AR5 3 4:(51409210, 91325201); KA 28 AT LRI & 151 (201501058); Bl vh 44 K ARG 1H K
T H (2016s1kj-8, 2017slkj-16); 1l % H T K5 /K F 7K oL % B B I H (2016ZZKT-15)
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