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Abstract

The popularity of electric vehicles in cities has been increasing in recent years doe to the
promotion of low-carbon lifestyle. Under the time-of-use energy tariff (users are charged by
electricity consumption), to cut down the electricity cost, electric vehicles are usually charged at
night, when the electricity price is low, which causes new load peaks. Therefore, time-of-use
energy tariff fails to realize the peak-shaving and valley-filling. In this paper, a new tariff, which
is called the redistribution demand tariff, is adopted, under which users will cut the peak load
down spontaneously to reduce electricity cost. Community-level demand response adopting
storage and electric vehicles under the redistribution demand tariff has been studied in this paper.
Three problems have been studied: (1) the economic feasibility of community-level demand
response under the redistribution demand tariff; (2) the impact of community scale on the
economic feasibility of community-level demand response under redistribution demand tariff; (3)
the cooperative control strategy for and economic feasibility of residential storage and electric
vehicles to provide community-level demand response under redistribution demand tariff.

Based on the above problems, studies in this paper are as follows: (1) a practical
redistribution demand tariff has been adopted in this paper. Under this tariff, a storage control
strategy which is called time-of-use (TOU) demand limit strategy has been proposed and applied
to the community with two storage configurations which are centralized storage and distributed
storage. Total annual cost and demand profiles of community have been obtained through
programming simulation in Python. The optimal design parameters of energy storage and control
parameters have been obtained by adopting genetic algorithm. (2) The impact of community scale
on household-averaged total annual cost has been studied and the minimum community scale to
get the lowest household-averaged total annual cost has been obtained; the impact of energy
storage conversion efficiency on total annual cost has also been studied. (3) A community-level
energy system with electric vehicles has been studied, and a cooperative control strategy based on
the priority for residential storage and electric vehicles to provide community-level demand
response under redistribution demand tariff has been proposed; the impact of community scale

and electric vehicle participation rate for demand response on the total annual cost has been
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studied.

Results show that: (1) Under the redistribution demand tariff, by adopting the proposed TOU
demand limit strategy, more than 41.1% of the total annual cost of the community can be reduced
and the peak load can also be shaved; compared with the distributed storage, 34.4% of the total
annual cost of the community can be reduced by adopting the centralized storage, meanwhile,
adopting the centralized storage can help make full use of the energy storage resources to avoid
the problem of load fluctuation caused by the insufficient utilization of energy storage resources.
(2) with the expansion of the community scale, the household-averaged total annual cost decreases
at first, and then tends to be flat. 400 households can be viewed as the smallest community scale
to obtain the lowest household-averaged total annual cost. With the decrease of energy storage
conversion efficiency, the total annual cost of the community rises. In order to ensure the
economic feasibility of the proposed demand response strategy, the energy storage conversion
efficiency should not be less than 0.3. (3) By adopting the proposed priority-based cooperative
control strategy of energy storage and electric vehicles, the total annual cost of the community
can be reduced and the load fluctuation caused by the long-term failure of energy storage, which
means the storage can not be used to provide demand response, can be avoided, meanwhile, the
dispatchable potential of the electric vehicle group can be increased, so the load rebound when
the electric vehicles are about to leave can be avoided; with the increase of the participation rate
of electric vehicles for demand response, the total annual cost decreased. By increasing 0.1 of the

participation rate, the total annual cost of the community is reduced by 704.8 $.

Key words: redistribution demand tariff; demand response; community-level; storage; electric

vehicle
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PREANE S5 FRKERLEF M, 2017 4, Baringo ¥VVEHA T T, X B
FREeFERENFE HAEN T TH M EHRN K FANEFER R A EEEY
FERNNREHT. RUWER AR DMMESTNEE AR, AHUEXEAREGHEONE
NN KRR FREBNN R AX AR FRGSEHRENTIRHBT 2 M
MR FETHEMNEE TR, FNFARAERELNA, wilF 5 M k8K [ s B9 &l 5K
AR LT A F RN PR B AL A48 0 R B W49 E £ 35 4T B AR, 2018 4, Nan %MA
BRT e, REEHMZHEh = e ET, m&F BERHAFARNERY
TR, ZRFERREET AMERRK, RERKR, 231F, #ERE. RAFRT
Z R G B FT R R kA 6 BRI R 1R N TT B, s F AR TR R E R
“EAL, EEREERAE MR, BAFAEMEHIENEIL, RENENET AR P REHH
BT, RUSHEA T RE RSB E, RNE AT AR BEH AR 7 R
MAERELHA, TP R, RAET RN A8 T K B RE 45 18 K 5 88 o R AR A
SREME R, 2018 4, Aliasghari S AF B FIA| A Bz F £ Bt s e 5 5 & A 7
T LG AT, ARBGEER T A AR L E, MERIRA, WMHER, BaiFk
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WL A 2B 4 AL 1 5T 1 %

BRARAEHMUA. RETHARAEMEESETERE, 55807, YHAR
Fl, ABA P haBaZFi e, R ERRERMEFRERR, RUEEN LT
EHSE, AT A RAE KA F ., FREREH, HAEHEEHS
54T, 660 MR R B R A

13 AXEEHRAK

AU XIS R, BN EANEREHETHENERAENTREUTILYE
FR:

(1) S0 5T o E e N E KRR AR . A E X T B R 5 o s o
FUTFNERAT M. BENARHIRAUAEE (KWh) o % M4 b 8 s #E,
EAENEET, AP EPERAEmBAE, #hFmAaEE, Fionega)
I B2 T R BB A 0 B 8. AR LU S (KW 2 2 B o 3 e 2
PR BN E RSB AR, REERBEENRS, EAEERAA
R A A . A S TR AT o B R AT R

(2) BOEHABMEHER BN EF UG Y HNFR. S TERER L, &8
PEY K LBEEERENLITRA, ERALEFTEEREFE RGN ERAE.,

() OB RN EERNF S EERANNEETR. BRENEEEEFRL
WA SR EERNEERS, EERE SR TN AREN EEER TR EFE
AW, ISR ERIE S5 ROB RS R . F A E AR A
5 % 5 5 5 % Ko

ETULAH, AXHEERRHAEN:

(D RAZFHEFTAEENEE, BT 4000 RE K, 4500 F ey
BT RAFRGEGERREN——E P50 HIEEMERERH, B Python %472 #l
BHEHSEANNEEAELRA, RARELERNERE S F L RAZEMME Y
Nt EET e Pt 8

(2) FRT EBAEN EBERELEFRNTH, BHESHLEERRRKS
BONEBYAL, BT B 6 ok R AT 4 T W L A

) FRT BN EEHNEREHLERS, HFHRMT —HET R LR
SRHERNEAS SERMRGES; FRTEBAEFEHEERNN 5 5L ERE
Rt A



AL R F 8 2 it X 2 BRI

2 BERGEFEMK

2.1 BHFE

AT RMATF R T, BOFESH A EAT A RETREMER. Bk, B40F
Bk —wBE FRrET P AR, TUAEAEN BN XN THEEEEN
EH R W 2 R RIR R RN AT R EER S AT B89 T K R R R B
EXER=M, SrENGE, REBNFEmInant g, 2aandEEEEex
SOANAEEE, AP REEFHREREFREZRES, UWIRAFP 28R, R
WRIE, BHT EARRUE G477 e, AR R W sk B9 T oW, [ MG A R 6 67 & B A B
BREREHRE, WHFF AT, IRENGER BRI RERBRE A TIRHE X F
MEnHE, BRRXLHMEETX RN T AL LA, Lo RBREEHHHREZE.,

BarEwEmx A e neEgomantE, KResks v ERAEBR®E, R
R, TR REMAE, TEABEFRICNA W ERFE, - HRERBELAT
e, BVAEESNZ MK, A8 — MUK, BdWdseRFEETEE,
DLBI R R P A6, ARBE HBl, ZEEEEL st afo TRAT, THLR
HopF e e AR B 4 e B 8 /NEF: 9:00-12:00, 17:00-22:00, FEX 7 /NEE: 8:00-9:00,
12:00-17:00, 22:00-23:00, (XA 9 /Nit: 23:00-k H 8:00, /& K B IEA B BRI 4 F: TE
14 /NEF: 8:00-22:00, KA 10 /NBT: 22:00-K H 8:00, H EH#LAEESHL: F—REEN
BErEA 180 TREUN; $F e NG FH 181350 THE; F-REENEF &
A 350 THRE LS, MERBMFE: &R ERATNE; F_LaEw
hES—KEM ST RE WA 0.05 T; FAAEERMES —HEM EETRE N
03 B, e ntETAF2ERERHRETAE, wRFWATTE, TE
AREIG| TR P S E AR B, B R S B R ST A E .

¥ B E B T/ R

‘ Eey 0.5953
B R TS &4 0.3153
. 7,89 A 0.9795
= A A B 0.9224

5L 3 - |
TRk B St T 0.6198
R4 0.3857

* 2.1 REEHHEMN K (FH)
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AL KB+ F Lk X 2 BRI

A ST R B L) | B 2 3 [E HE 7 B2 B Consolidated Edison Company of New York #
A PR SC8 WA E, ZEMEE R = MEE: LIZENH ERFH LT ENF E,
EZEMNFET, 2P ERAFPERNERTUEN AR NBRBEE, SKEH%TF QR
GLENERAF, HUWEATAXHARWERA P EHWGE., 228N EREhEaMh
#E, 5% LHLLARE (kWh) ttEFNENFETE, ZaNFEUeANRAR®E
HE (kW) FULHRT%H, BT & 262 kW T3k kWhe LT LR B &t e % e an
HE, WRENRERRHRTSHS BEARREBAT, REBMNREE. 328N
ERAENHE, FeXo A EEH W =0 EK: 8:00-18:00, 8:00-22:00, 22:00-
KH 800 CEEWAANEZREHEESE). &N EERRAEBRFELE, BELT
Ko BANAMEFHHER NGB+ YA WRA A (kW) FTUAERHFE, K=
WA KkA (UTHADEER). FMANEFRL L UEE (KWh) T8 —#H5
(LTHymERH), EEXH)FERMK, LHEWAL) AhE B, WAL EE

TREBPEXERENFA (UTHRAEMAFR. o ZefhflES 69 ARENFHFES
HZE=F1AH.
EIRSR LS G 45 E B E B A A AR (KW) it #
6,7,8,9 F 8:00-18:00 $9.06/kW
8:00-22:00 $21.84/kW
22:00-k El 8:00 $17.74/kW
HA A @ 8:00-22:00 $15.58/kW
22:00-k El 8:00 $3.74/KW
%E%%%’?— BrA A, Fra et 0.79¢ /KWh
B R Rk $143.09/ A

%22 AR B AT o At 5 0 B 4 B e R )

2.2 fEEE Ak AR R

A SR AR RN HZ SC8 40, AXMEMREERNERZA PR AH, K& R
HARAR P EFEEE. EIRREA P8R AR 2R D %A E—FF e, Zheng % x4 BT
AR ENEERAFREBTRAA P A AL, FRET —4MER S % DL
(Demand limit), 2%/ 7 F @ 6t 5T DL B, J & o6k 8k % & A i B P F e fr,
IR A o e B S, R P R AR R T DL B, P Bl RE IR T AR X L 4
FAT. BAR LR AEEEEZIT AT, BIEES, BET AP et RS AT, B
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AL R F 8 2 it X 2 BRI

Fo AXHE TGP iy B4R, 38 SC8 mA-Hl E # 4 BT b, #— 53R 1
Lotz sl g, BRY: T =AEEWEFFELNRE, ATLURERN DL 41
PR ARSI EMN DL K, LL¥F— S EIR I B BB R, 5 R R R E
DL &, ¥ E LA FHEMEE R, NEEEERT AP EER, ZIMEEEEN
, HTARZH AR IRE, HLTEKEY, £ZHEZH 5 H 0 T #ER
#l4 fitr, HWAEZT 8 DL 44 7K E .
S8 AR B B A R R A R4 54 DL IR#RA 7 4 e W ey s fer, [
A HI R AR AT A, YH P KT DL B, et R E E3A3 DL (SifEatik 2 &
AR E), SH P AT DL B, 6 66 Ak s Bt B W 0% G r, B Z &4 DL (5K
fEREA B R A B B I F), X & AH 8:00-18:00, 18:00-22:00, 22:00-% H 8:00 =& |a] B
REAREMNDL GEELEW A ERIARHEES), FEHTEK, BEF. £FREL
[ #y DL,
23 HERGRFAK

231 HBEEkAEE
AXHEBZEATBEXAZEFLAZ ENRTEE, AESEREXZEERNA BT
HMERBLHENIEES, wTH. LEAAFRARTRELKTE: EELREAN

B2 T B BE R T B pgy, AN EZSAT A m Rl EZH 2T ENEE T
FEALAE REVEEANS, MEFRM, TR, FEBTEAMERERR, BEHRTEEL)
B 2B HI BT, dm e v] A R LA R B i 4 Py, o K A A R 2R Y T R i 4 B i B4R B A

N
3>
=

% o &

FHY B2 SR i & P, M

Paar (1) > Rand() 2.1
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AL KB+ F Lk X 2 BRI

4.0 0.004
— P
35 v
Pload
30 LT Pran Ty ) 1 0.003
# A
25 fﬁﬁ
R >
52.0 Ay v 1 0002 %
& Bt i <
{:: e
].5 B |u A :
- I“' i
o \
10 | Py AN v 4 0001
A u'n.‘ [ ) |"f by
TN T 3
05 F .f,;' "."‘
h‘._‘.'- r". -,_P.r-’ "
00 e T 1 1 1 1 '| | ll l_l 0

12AM 3AM 6AM 9AM 12PM 3PM 6PM 9PM
K21 BEAMAEETEE

AR AR AN R EA. RREMEER AR BRI L, BEA, A4
K, B IE R T 5 ko AL g R I R AR IOY, U R O L RE B R AR K A T TR
THEARHAERIL. RESMEAMREBAL. HAXHEEXESHAREEE,
FEBKE, BFRNBEFENRW TR, AXKANRREAMNEES TN TE
A H0.98, EIMAF098, HEKE095, Ri0.02,, mAKERERE F09, FT LK
NESHEEEARMSE, KET AR,

nreaction = \' nvoltage x ncoulombic (22)

Riztix
—ﬂ{ & ;Ffl" N 7T\ ?"‘ i

o oo
. QD S |BrredE O QD

I
7 i, e

TEZ R x XE#
s &L

REMEK F#Hfik XEBHX
(A
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AL R F 8 2 it X 2 BRI

&l 2.2 R A2 AN KK

232 HUERFEGHRUEE

RERAGWRMAERERIMEBRAFHNAERRA, BEHERENITEFHUE
RAMERAPHAFRAERE, KPP 2FABRRCE =My HEEH, BEBHE,
HthHA, T

C;=Csa +C,+C. +C (2.3)

fig b SRR T W E KRB =50, —H o 5RR B RTUT TR
HIRA KRR, —Ho)ESRREMTFEEEH RMEA, —Ho 2R EmRE
BA, R, BEvi AFE, FT005 TH@EEEAFR, FT 20:

ix (L)
Csar = (Coc + Cec + Cigatiation) X wriy -1

PR AL Hr N\ R B AU o R PC Fu AU & EC BIR] i R B R T B R A
AR EAEMEREN RIS RAGHERNSE, BASMET: Rk &rnkits
BOIE R &N AUE T E PC € 2 & EC. fhfE 1R & M4 E 1 £ PC fn#l € 2 & EC
ARG MR EHEELWESD, BEAFPHEEE, ERMEZMANEMEERE
THE AN E, HEERMHE D E PC I E EE EC, TH 4B o) £ B % Fo i gk
REWIE AR, FEREKK,

RBWEH S5 E DL, DLRE, 44 A& anfd, =5 P 8 F 4 f
T, REHEEF, —AMWGHERE DL LT TE R P A8 M 80% fur, Mat gk
k&L kM, KE1EA. DL B1K, 2R k& cemlE, —MskERE DL 4
SARTERA PB4 7, WEEERE LK R, ok EEA. BTl DL F#&
HACE B . dnET ik, 7 SC8 4Bt Bl B T, AT 8 % 5 20 o = A 6t B B 4 Al IR E
DL, e ## X Emat ik B8 DL &/, ®F FEREHXEMN DL 8k, IR EE
FERE L Ad, BEREFH O am, FTHAPAEEREA, WbaTREEY, AP
W AT AR, FTUATRAZES W DL HiZEkETRE, wARARENESY, mEEML
EHF A HETHA MR AR EGTAERES, FUEFHAZN DL K
ZRERE. FREAAKSHTHEATHEMN, USRS WO DL UARKE, Hibk
WE 91 DL 3 # AT 1k

FERMUWSHERANEENLLE T Tk
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WL A 2B 4 AL 1 5T

2 RRERSEFRE

2% -9
EC it 68 5 £ 5 & (kWh)
PC % 88 FE o F (kW)

DLSpring&Autumn,SJ 8
DLspring&Autumn, 18_22
DLSpring&Autumn,2278
DLSummer, 8 18
DLSummer, 18 22

D LSummer,2278
DLWinter, 8 18
DLwinter,18 22

DLwinter,22 8

&k 8:00-18:00 747 R % (kW)

£ K 18:00-22:00 47 %7 R %] (kW)

Z K 22:00-2k H 8:00 7 fr IR 4] (kW)
B 2 8:00-18:00 7 77 R % (kW)

E 2 18:00-22:00 17 7 FR %] (kW)

E Z 22:00-2% H 8:00 17 7[R &l (kW)
42 8:00-18:00 4 427 PR 1 (kW)

A Z 18:00-22:00 #7117 FR %] (kW)

42 22:00-0k H 8:00 1717 PR %1 (kW)

K23 hUmtE IR It 58 E R AEF S
233 Mt FE—mEREE

WHRI TR, AXFEMANSEA 1LA, RKESE N 114, FHilkkH5E 5% nE
Fhidf, REEELER—FBELR MMM T E. ERBREE S MASERE N KL RN
BREEM, CRAXXE TR ERETELTRRRSHE S, K EX = EWE G HATITE,
DEBRBRZMAGHE TRENELSW, AXRAWRELZLT, $FEMRLAN 11 A5
AL RME, 11 ADASHT MR 11 ANEE, & RFE##F MRS 10, MEIT
BRBANERAF 2EERA, oA BT HELRFLMELFLERREERAMEK, KB
ZRBEHMPATERAIXLRBHNT R, BERAPATEE. TR, XX 1l
#1000 X, FEEAF R AR RIMHAE,

DL M6 E % B A EANFEH T AR ; PCHAMBERE N 25 FH 5 LFn
WEMEWENENTFHME; EC WA ERENAFENAME DL Z2E0E S EN & H
it FHE,

KRR Bk ok THE A HE T Python Wy IR # M H % & Distributed Evolutionary
Algorithms in Python (DEAP)., HZERET FEMHEFET. xXET. TRETHFT
B, SFEMUREFAR A REN I AKE LK, B

24 KE/NE
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AT RMEOTFREE T, By EH e T AT REMEER. Bk, 24
EREFE—RRE LRET PR BT DL &6 W B E X TR TR &
ER RO E R URERRNEFHEEREER N KRE T ANA T AL E BN F
B, —MBAL;EGERNGE. ZHENFELRFIRENFE, LFERAF EHEN
— MR ERE, BEFIRNE—F, HREATERAF EHFE XA, ZEN
wlEZGEENFE, HERENFEUAF &A&E AT (B kW) Hit5 £, M
THEROUH TR ERNGE, NNt EZEBTHF 810 ®HA 8Ty,
B R PSR ES, RERPREE. ZRANFT & Tl Z 4R 180 6 75k s 5
SR g —— 4 B 57T PR R 25 ] S o B X A P 3% B AT e P B 3% 6 Ak IR ] DL (Demand Limit),
L it 3 DL B, f e O HIB M By i, M IKT DL A, fekte, &
B E R T, RIEEA, EaREKATEFR, HIMER; B ZedsZAEn
A EFERAE W, oA RETFWN DL, FRHEIXEN DL 8K, R (LH
WEW DL RS, UH—FFH A, BRARLKA; RARAREZET & THFP R BT
AAE, FefsTE, Bt BEAF@S DL, RENBT B&nmER 5k fafm g,
Ha R HEANAXESER R EEMESNE 2T EMENSITKE, BLHNTE
ERAMEGEENHZANNEZRE. B TREERNAT HREHAAE. ®ENEB
TRERAZWRUCET. AUSEH ST E, RUERARF 2458 BARRK, HH
ZHAFHERERITSE——FEHE PC., HEEE EC Sk nasmisdl 24 DL,
BT SER 114, KEZEA 1%, FFUXFAB AR E——REE & m®
2,
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WL A 2B 4 AL 1 5T 3 WERER GRS E ERABEGF R

3 BEAAREMERBAARRAFRA

AERRAEHRAFNBERAREN, CFETHES S WHEE, KR REERASAE
B o B o e 4R A B2 S B 0 RE TR RIS SRR T VA T . FIM BT L R AR AL
fift BE A AR R X Z T M B
31 MRERAZLMEERRE—RFHE STk

AXKRBMAMEERER ZEM W TEFR. @A ETEe, ZRGEMEE 20 P
ERAPAKRKER, 20 P AP LAFTHEFHERE, URERMEEREAKETANE
PERET. 20 F A PR P E A AR PRBREE, FA 20 7P 4R DUAK F4E
REW AR RE. B P BREREN RIS RF RS EPC, HZEE ECREAF EHAHT
Wite FROERETEEEHRAF AR P, EFHERENEERAE SoC, REFXHE
FHAIRE DL, UREFMEREFLAE PC, REMBERENARETA. BENY,
LEHAHRTEHATRT DL, EFRERERE, TEAIZHEHATSEHR
HIR% DL ZE, £ @R EHNF LY E PC, EF M wENE R SoC RE (¥
ERFHNTFSRETE), LAXG]); dRHATETERATRS, EPEETEK
B, RN ERERIASEHATRA DL WEE, EFHERENFENEPC, £F
fERER & B ERA SoC #E (BEME SoC=0.1 BP A FE A #, RILHAREIREMWEEESR
BRESERAFE), LaXG2. ERAFPEHN NI E AT AER AT EE T
&R ZAn, WARXGE3), FURTEERAFP SHNWEREEA.
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E - EHAHF
w
||»nﬂ§m II II
=N % 61 #20
~
E Eroup
\SQCS:grcu ve Ly d] ak —
______ 03| BT
. ) iDS: group = f(DLTOU:grDup,
= Pt
Pgroupf' SOCS: group? PCS: group)
P
P:': ErOUp
(a)
E - XEAF#
w
N B FIEE R £ T

> ?»'ftf?l_ﬁ ......
SoC PS:HH = f(DLTOU:HH’
Jﬁo S.H PHH.*SOCS:HH,PCS:HH)

»  FEMRE

ST
P B
| = Ff B B 41 | |
I I I
F R JF P #20
(b) o .
—_— BRI e > 15 Bk

B 3.1 Rt 5o mtEa RALEME: (F T, (b)) ik
EC
60 X —S0op X (1_ SOCS, group (t))
. n rid-storage
I:>charge, S, group (t) = rnlr](DLTOU, group - Pgroup (t)’ PC dstorg ) (31)

S, group ?

ngrid—storage

I:)discharge, S, group (t) == min(Pgroup (t) - DI—TOU, group ! PCS group ?

ECS group (32)
60x ——=—x (SOCS, group (t) - SOCmin ) x 77st0rage—appliance)
ngrid—storage
Pgrid, group (t) = Pgroup (t) + P(dis)charge, S, group (t) (3 3)
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WL A 2B 4 AL 1 5T 3 WERER GRS E ERABEGF R

Blb) oAtk ee, SR FHEMER, ZRARALEMEHE 20 FERAFARNESH. T
FARET, FFRP AL ZERGE RS, URIEHIZ KRS TR AT R E
EH 2T, SR EMERENRITSERES N ERA P AT LA BT TR
wlETEERF AHT P, ZEBERENEZERS SoC, REH X FE 7 FRF DL,
DR F R E TR EPC, REMREREN T RET A KT TG EFHEAMHE,
AERAKRGA), B5). BPERAFMEMERATAXENT SR EMERE AT
Ao, RaR@.6), AURTHEEFERAFHAEFER. & 20 FERHF X R ## 5
HERRFAL AR R RN e i 5 RN EHERA .

EC
60X ——>HL x (1-80Cq i (1))

. Myrid-storage
Pcharge, S, HH, i (t) = mln(DLTOU, HH,i I:)HH, i (t)! PCS HH, i’ B ) (34)

77 grid-storage

Prischarge, s, i, i (©) = —Min(Ry, ; (1) = DLy p i PCs i

EC 3.5
60 X = x (SOCS, HH, i (t) _SOCmin) x nstorage—appliance) ( )
Ugrid-storage
I:)grid, HH, i (t) I:)HH i (t) + (dis)charge, S, HH, i (t) (36)

T ERAFA IR R S, K Python xf B2 7117, G AEIZ IR we | fh ek T AT
H, GRS S FEEFAERENT, P ST M E g G 8 B R AR,
FHXF DEAP b Bk T A, W THEPHeELEN, RAEFHERENLITSH (FEH
RPC HEHRAEEEC) MEFMHMENERSHDL; N Tomel, RAUENITEMGER
&kt S H AR S48
32 HMRLER
321 itz

THAXAZREE R E TGS AN S H B SRR T E, *
R EZLHEA 1000 K. HEFTUFHEEH L wET HATRE, FHHEGE 150 K
ZRAFEERAMAE LR B HATHRETE, 150 K25 THREEKEZ, 500 LG4 F
BRRATARN, BIEE 2%LLA, TIAK 1000 RE R R TR, FrEsEENANEMS

=
3
o
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21.00 1.90
gdprep] 180
20.00 . N
------- aAERE {170
19.00 H 4 1.60
A 4 1.50
é:ii 18.00 -"'~-|
O v 4 140
17.00 } "‘.._ 4 130
"""""""""" "1 120
16.00 F
4 1.10
1500 1 1 1 1 1 1 1 1 1 100
0 200 400 600 800 1 000

B AR K
K32 EEEpATE
322 Zyik
THEATEE, 2, ETHEMFEANLFERAMNER. HEFTLUE
H, ERESERDEENFET, M TREENEG, XA G EEPHEREEX
oL PR E RF P ERAFRRAE, AR 41.1%5 61.4%, EHA T &7 &0 &
ET, RAGBRREFERHLEFT T HPLELRAEREEZERGHEEE,
T st re £ 6], oAteal 5% ok e ot E s % o Al R K 68.0%5 72.5%. HLE H 5
FE, HLTLEENER, »Ahet SR T HENEER RN T M, RERHEEN
ANARBRZINT AL BN ER BT A, S mtdE S E Tt AMA Z0],
T o fERE, ERHEAE R KA 344%, 2 FEERABBEFTER EHEWE KX
AR, HUB 75.3%, HRAGERER, HIE 14.1%.
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WL A 2B 4 AL 1 5T

3 WERER GRS E ERABEGF R

& 25:00 ! 360

" .
2000 2531 o -
1500 §§§§§§ -

T fiE g8

ik

& gk

B 3.3 =045 kAR E R

323 ZHMMMER

TRAEFHRES S AHERFZONBERER TSR ESEFSHMNER. BT
AHTRERE, RFRUERNEF —FERAF AR EMGBRENSHME; X TEPMHE,
RUERNERAPEHETHEFHGBRENSHE, VTR ERMERE ) A th R
A R, &R REX 20 7 R P RKECFAE, @k FRETH, 5o,
Ehigt FHIEF A FWBETEDE PC 558 EC WHRIK, 4 FEIK 73.0%
A173.5%, XOBET RFHENERTEFHRAREMR. EHSEDL FE, FHEPR
HHEHEHEERNES, B TFEAEH, 22:00-k B 8:00 it B8 DL 24 1R o By =
DL # iR A, wmEFEaEAEEKTY, 22:00-8 H 8:00 B £ & DL 4 0.82, AT H
77 /B BL BT DL 4 0.69. AT B 7] %1, £ 22:00-2K H 8:00 B £y #3838 £ 5 (K, 1L

RV ZHBEH DL REA RS,

DK E L0 A PRI B, RRERERE,

S & iEaE & P hEge 4 H 1 /e
(20 ) SEEI (1)
PC 8.64 0.43 1.59
EC 348.84 17.44 65.83
DLspring&Autumn,8_18 13.70 0.69 0.70
DLspring&Autumn,18 22 13.70 0.69 0.70
DLspring&Autumn, 22_8 16.44 0.82 0.91
DLsummer,s 18 45.87 2.29 2.10
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DLsummer,18 22 41.70 2.09 2.10
DLsummer,22_8 45.87 2.29 2.73
DLwinters_18 28.10 141 1.26
DLwinter,18_22 28.10 141 1.26
DLwinter,22 8 30.91 1.55 2.66

®31 ERe 5 omke SRt

324 HMfTei%k

TE A TG, 2 tEee, B =M E 6+ B R P RFT B N8y E AT i & (GR
HhEH. BEF AFLZHMAABR—K). UEKFHTAG, sEFTUEE, HLT LM
WER, EFiEk S0 HERAEANBRIBATTE, 2HERNER, o WeEan
T A /NE R Bl o B o i RE Y SR 5, % o P B 9% ST o A K0 o B 1] & T & 8 5 A7 IR | DL,
BA A8 B NMB I ST E . AT R B R i1 T4 Ak B A A i AR YR T AR A A
WIEIL, RIS — P F P B FE ik B 2 2 K A A s R AZ L P fE 3t e IR R B 30 o B,
MR FHRERGELT AR BN ERE, SR ENRE, METHEEEETEE
FRE, ToHALREN, TEEEFHAENERZ —, WA TAZ, GEFTLUE
B, AR EREI R AL S R BB B B4 U LT & b R B B, B 22:00-0K H 8:00
AT T HMEE, MEPHENTFEELHEL, 2TREN ) FEENER LG
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