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Abstract

In recent years, the global offshore wind power continues to maintain the growth
momentum of rapid development, however, offshore wind power can not avoid the wind
power inherent randomness and intermittency and other characteristics, large-scale
grid-connected operation will inevitably affect the stability of the system and the
generation of the problem of elimination, how to resource-rich offshore wind power to a
high degree of economic efficiency to use and store up, is one of the focus of the current
research on offshore wind power. Hydrogen production from offshore wind power has
the advantages of large project scale, obvious capacity advantage, sufficient raw
materials for hydrogen production, green, low-carbon and environmental protection, etc.
It has gradually become one of the important means of offshore wind energy
consumption and transformation and upgrading of offshore wind power industry.
Off-grid offshore wind power hydrogen production is an important way to utilize wind
resources in the middle and far sea, compared with grid-connected offshore wind power
hydrogen production, it saves multiple energy exchange links, does not need to consider
the impact caused by wind power grid connection, avoids long-distance cable
maintenance and transmission losses, and has a broader development space. In this
context, this paper takes the off-grid far-sea wind-hydrogen storage integrated system as
the research object, evaluates the economy of the system and carries out the capacity
optimization configuration, and the following are the main research contents of this
paper:

First, this paper describes the architecture of the system and mathematically
models the important components in the system. Based on the structural characteristics
and economic performance of different collector topologies under the AC and DC
collector scheme, a collector system model considering the rated capacity of a single
wind turbine and the collector voltage level is established; based on the reaction
mechanism and power-efficiency characterization of the water electrolysis hydrogen
production equipment, a model of the external characteristics of the electrolysis process
of the hydrogen production equipment is established; and taking into account the impact
of the shipping cycle on the capacity allocation of the hydrogen tanks, a model of the
high pressure hydrogen storage and transportation is established based on high pressure
hydrogen storage. The hydrogen storage and transportation model is established based
on high-pressure gascous hydrogen storage and transportation. This model lays the
foundation for the subsequent research.

Secondly, the electric power demand of hydrogen production in electrolysis tanks
is analyzed, and the electrical connections of electrolysis tanks under AC and DC

busbar architecture are investigated, and four planning schemes are proposed based on
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different collector topologies and hydrogen producion technologies. A whole-life

economic assessment model considering the collector topology parameters (rated
capacity of a single wind turbine, pooling voltage) is established, and the economic
performance and cost components of the system under different planning scenarios are
analyzed using the whole-life net present value, internal rate of return on investment
(IRRI), and dynamic payback cycle as the assessment indexes, and the investment
feasibility of the system is discussed under different collector topology parameters and
shipping cycles.

Finally, this paper proposes a capacity planning configuration model for the system,
takes the minimization of levelized hydrogen production cost as the objective function,
solves the model by improving the Gray Wolf optimization algorithm, uses the actual
wind speed data of a sea area in Guangdong Province, and takes the construction of a
100MW offshore wind farm as an example, and performs a simulation to validate the
reasonableness of the planning results of the model. The results show that the planning
scheme of DC series-parallel collector topology combined with Alkaline Water
Electrolysis (AWE) hydrogen production technology has the strongest profitability
performance. For this scheme, the effects of fan cost, electrolyzer cost, and hydrogen
storage tank cost on the system economics are discussed.

Keywords: Offshore Wind, Electrolysis for Hydrogen Production, Collector System,

Capacity Planning, Life Cycle Economics
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F AWE | SR AR T REFIERI A, T RRFZ R LI FIE T B 5E
¥, EREREBERRNBRWR, K, THRERINTEROBTERES. &t
REAE BRI E AWE HIARRR TR, #HITTIHRORGEIT.

B B R A — L R BT R A EHRIBE 5E

RepgErn b ks | | RGLFr PR

I
|
C D]
I

[’" Jnjr ”jhk “{m l{ (III
A FI A Fotw l

s — — — — — — — —

I

l

EOED
| r—

— — — — — — —— — — — — — —

HbREREL: e AR AS B 116

RS LT
Fa g 4R

|
| |
| |
| |
| |
: EHEFRGE S HRMET LS R |

|
|

|
|

|
|
| |

|

v

7T = RBE ST

; 2 SN fitr S
RBLAA A JSAS

K13 AXEEMRAE



ke Sy R AR 3

F2E BRSNS E—CREEHEEFIER
21318

BT REME — AR R MR LR R AL, SGEEEE. IR
TR R SR RN E LR S, Fih, FEXNRREEET RO H
. BRETEREME AU RARTIEORBEGEERR. LG BEET
DA%, SHERRX=H0AN. TiFRBIZEERFREEE KB XILE A
R EM A R BRI R, REER ARG BRI A TH
FRH SURE T DR TR AR . SRS RATENERIRRSE
ZFAMR S WSS KA. RegEaint, IS aig. a4e
ARG ETNE, BB REME R RGEIT RARISE i BT 5T a2t .

2.2 BMEIEE XS E— LRGN

AT 5T B R B R — L R G 2R M N 2-1 BT - RGTEEH HRIZ g R R
WEBRG. B LEHETEURESEMAR. TR EZEHE RGO RBEHAH
e ds, B EHIETE6%F AC/DC B DC/DC Bifiss. BEiE. AR
Bl S &R E . EENMAEE. a4 sEEY,

iR IZIT R RS

T, — &—a_ | i RAHEIE. ETE

| @t wesnes g,_,c\ MYV Bus

e T o—a | AC/DC -y
| : | Lo T meew [P 3

} : DC/DC [
A eeeees q_,:q,j// T
| —&— & s & | AR SRR &

Y

K21 BN ﬂﬁ?ﬁﬂ%ﬁ%—%%;{é%&%mE

RS A AR, B RV s R IC R 2 LR S P e it
&b, ¥ EHIETEE A& PERR Mt Ed B R, B
AR BT R A T LB, JRBGEAT RFEER &R SEEN B
AARERELRN, RERERND, FHEFHEIESHET, FEIHET
AR ERIEE, BREGRBLERETEH S CEBREEAFEXE L
PRET, REZg A& W=t —HoFR, BdTEMUREE=BINEE,
A L KR EE IR ife L RBETH A%



Hedbe P RF L Arid 3L

2.3 ML AEE

2 R B RGE 55 RTH # 5k R R EA AR AL B R RS X B 3 R A O 6 A [ R4, L
BEBEAMSMFEERICAARRNEY AL R PIEEERE AR, &
HoE B ER &R 7 AT B R A R A B XALRGE Km0, S
BOAREZ, M7 FRESMAGEERE, EIRRNYVPARFRARSD.
S R B AR AR R KM | 2 25 A8 B0 DR AL L A o 2 3Rl 4R BE AT RO T it
8, BRIV EBAEAS - 5 NENHALFETERER, B FEERAETN
H_EAFRIBIEAES, ARTRTIIENRIT. Hit, EREHKEETM
i, H KGR SRR il S R R B LA 7E A RXGE X TR] T B9 1 0t X
5 S AR ThRET Z RENAH HZ M. RYLE HRERW TR,

01 ’US'UC,','U;'UCO
v¥—03
ci
PW)=% 5% Pyry, va<v<v, @-1)
Vr — Ve
PPVI'_N) U,—SU<'UCO

AF Porv—— BERNFERTE, £OL MW
RALEITINRGE, AL m/s
RHLE YIS A, BAA7 m/s
v, RAHLE B E ROE, BAAL m/s
WR A R B KL 8 B AL B RO EdE , T BAURA FR#TEE, v A
SE BRIRE, v, AR 2, bR REPS, Haho AR E, —MREL 0.143
FIEAMA :

Vei

vCO

v =, (@> ) (2-2)

2

B 2-2 &L SMW KWL A B8 i A RGE S 4 Th 2R ph 28 .
6 , : . ‘ :

5 Fb—"1—

KHLIh /MW
L.

0 S 10 15 20 25 30
KEm/s

B 2-2 X EPLAH S Y Th R F P R
1



b A RFR L F A3

24 REBIZKBERGHFEDR

SHAGENELXEGHTEST, G504, RERS, BHEEN
REZ MR ERNATREZIT. SHKRENBERET HBNE EXEIGEER
) 15%~30%, HPPEHRKERMBRALEERFE 5%01. FEAXHESR
HBEAEREFARE, SHEREERALRPEKR, WEEBEEEMNE - ER
FHHTERBARENIN, HMHTEEBREIIRTRAD, 558D 8
SRV EFEREBBEEXFH AN ENELARARAREAIFE . KXNER
FIAEEREER, REXHREETR T ARALMESHINEBRERERE
AR, £ 5T IX AN BT E BE AN EERAST, AE MR XA
1 R G ROR SRR B AN 22 it T VA B R B

241 XREHEAGDHER

RREHERGRT OBV, B A L X Ehs TR R E RS HX
RAZFERT R, TRERRAEHNEREIEGHEEN. BURE. WL
. BRI, 2R i 2-3 Br.

1L BEZ —’— —I__ | I —[-—
o O— O— O
O+ O O~ O
i | |
| | | |
O (L O—1 O
(a) FEx( (b) HILITE (¢) XTI (d) 2F
FEFAn N L2 EITFh A2 ERZEEDN £ i b

K 2-3 RiEHRGT HEERIPEY

BRI RASHE R, ETiEN. RARESERA 8 “8” LRIE
HHASHARERERERBSEAERE SR BETRRAEHEEIILRRE.
BEXMIME AT EREMER, FREHETITRRERSHBITHEREE, BRI
MITTEEME R, BERSREAL— MR, EHRARENTTREEHREH RGBT
KRR E, AERERTET 100 MW BIXBIGERFKIGR T X AMBERHY;
Bt a e WwiEtR, ERFEESHMIRES. RMETRXEFRERIEE
HAGHRERERT, HEABRENRERA, ELhEIETRHEARD .

e EX AR RGNS RENERREHERRNET 1, STRH42FA T
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L] AN T e S RTS8
e ——————————————————————
5% LRIV S RARS, BEBRIMNITREN REZL TR EN VT
Mg, EEEHETEARFNRENERLEN2RANERT, 3
HEMIRA R B AL ERNIEE. Bk, ANFERSZRERTR THIERA
HEMBATEES T, SENERNEE SR ENE 24 .

B 2-4 AZHiEEEHIRIMER
WRHIGIEE nyr E RN, EERE LS THE XBATE XYL e e, —

S SCHE ERTRESRBRIIRBLE BN s, IET p AR3LRE, s, FOREE ps SR SCHE EATEEIR
PLES, —5 38R ERTRE B BB A RN G B Smax « LTREEXIRINT, KHLH DO
HESTEBOE, RECKAREHEERERBERE. SBHEIMNEAER
RRIEX W T BR:

( P
_ OWF N —
Nwr = ‘_—"‘PWT_N ; Sp,
Pcollec (I/collcc)
{ S = [——Ith—N—‘ (2-3)
lradz'al,ac - ((S - 1) : dl + d2 ) - p
Vcallect - Vout

\
K Powrw REGFERE, BA MW;
Pyr v—— BERYIBERE, BAMW;
Potieet () —— WIRALEBRKERBE, & Veouew WERE), B MW;
Veotter —— HEHBHBE, HALKV;
Vou KA O HBE, BALkV;
Vdiat,ae—— XPEER AR BEAKE, A7 km;
d; RIS ERWLEEEES, @ERRNERMN 5-7 5, B4 km;
d» BT EXY S5 P EILERLRITER, $4A7 km.
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B RS i
2.42 BRFERGHINRER

HREHRZWMARBEAMZTREL RS, HRELEENRBFFED, K
R EMNGRBEER ST R, PEELIMEANEEN TR ERSM A,
BRIRTELFERE, BEMMTILAMZERFAMMARSH, EREHREEH
IR RN WA FFERRY . BB . B-IFELEL. 4EFEE! (Matrix Interconnected,
MD XVUFpER, RIS MME 2-5 Fin. Ho, B-FBEEH MR A SP
AFah gy, mTCAAr s FRHE 1 BUdRAnaR REC 11 Bldndh, H A4 5IxT
R 2-5 HE(c)F(d)-

T REk

230V

Q

Oy

(a) JFIHY S 4 (b) HFEER S RAR SN

1

QA(‘D(' ———— Q»;\(‘DC Q;\CDC‘ S
[vonc] i i

C~ AC/D( S Q AC/DC | AC/DC e AC/DC
i | Q%L O 1
| |
| | : J :

(c) B -FFEAIR AR 1R 1 (d) - &b RN

— 1 ‘
OFHOE] =

@ AC/DC Q AC/DC _I— B 9?

() HEFEAL G i 41
Kl 2-5 HEBRGHAE BRI EN
BRI AN B T — PR SP IR, B T R LA I 0 38R A R A
TR RE, B ERBIR A AT SRR, RIS SR M AR I
BRAVR N SEE IR HNR EARE, TSR E N — RS, HARERT
BEARN; SP IR S T BB AR BER MO S, EXNL & U E
HIEOL T, EEAKERTIHBRAH, SHTRERT RGN, HWNY
T RA KRBT ROEIENZ — EERRIEWTRIERRE, & SP RRMEN
ISR, (HRHERL MBS RMER R, BLHEEMZERAIRK, &
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Ao A RFMEF AR

FRESAE.

HRERTZ TSI AR S TR h i BE SR A R —
Bo AANE, HRERBEINEERE L ww FTHENZREBIRBRE
bradiat,ac - Bk, AN FEFEGEMELTT R TH SP RIGASEHUHATEBES T, SP

XA EHRHEBRREME 2-6 ir.

IMVDC

b &

Bos oy 3, ol o, S 1 St S A, i e S8 S s

/8] 2°6 i SP R ST
5T AR Z, 78 SP R, MHE OBEASTEHEBE,
NS RE ) E BB T HBEE BN, %37 ERATRERE M RN E Bs BN
BEURTHAZBABEERARES, MEHEEBLE V. gy MRNLE DBEV,, 3£
FlRE. B 5IANDHTEg, W—HRNKEEs p RN, HAXBIHLSETEER
BB I ROE B R AT EE . HiR SP IR M E B LA R F R

p

POWFN

=s5'p-g

Nwr
PWT_N

L 6ep) =] Bt W) o

Pyr
ZSP:((S—D'd1+2'((P“1)'d3+d2))'g
Vcollect =$8- Vout

\
Bl SP AR A KE, B4 km;
SR B RBLEE R, EH AN ERMN 9 15, BAL kmo

bavic S P
ds

2.43 SHEAIMNAFEER

ATHEZEREERTETARAEERIIN RAETENER, FTEXNER
P R Th R B AT B SRR IR R I ] 2-7 Fn . B T4 B
ARBRE M EREAR, WERRLEMIER, FERES B L= EDR
BFEEARME, AXEEZRBHEEBRIMFFEHROEN, FEIH N
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ek SR RS
R HE T UR:

? ? 9 9 ------------ ? ‘}[ ?}2[[‘: Ej: iy/ﬁ
i I
| 7
w—
ni

Ez7%%%%ﬁ%ﬁﬂ
.

Pcable_loss = ichable + (27') 2Rcable + """ + (n’l) 2Rcable
_nn+0)(@n+1).

ﬁ - 6- Zchable (2_5)

Pyr n

Vout

H Reasie MR HRGI R, EXMERRE T, BT EKN KBTI

%m,%%%mA%%FEﬁﬁm@ B Q;

HXHLF e B EMH DB ELFRRE, AL KkA;

XL & -

2.5 IKIEHRSRGHFRE

K B S BOR B R h A B, SR, EEBIRKP A
HIHES, R AR ERNERY. &R CH RN EMETEREME— SR
GLEEK, FBEHERFBUFERSSEINE 2-8 iR,

Lt

5327

7=

AN

LT FE A U

- Lo+

H, «+— ——1/20,

A
v

l«—H,0
K 2-8 BAEHHIERE
HEFEE B2 RN, BRAR. SRR RREILESERT
— AR NERIT, BTSRRI LR R T DR AR R SRR . RS e,
LT, KAOBHEFY RERARBEATUROH . HYEO; ) 1EATHEE
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dedbel )RR 20 3
S
WMFRERIZES), 7R FH RT3 TR, SR A B ZIT RN,
R RE BA B AR PRI B AR S B, K ER AR S FE AR B IR NN AR E B B HTR -

2.5.1 K fEHIS R M1

K LA SBOR KR RN T R 30N .
2H,0 = 2H, + O, ©2-6)
B B R S (Alkaline Water Electrolysis, AWE)LCALKE 30%7Z A #) KOH
NaOH /KEBONEMR, RAARBAESS THEMEARIE, EHRMaRERT,
FABR#R 73 A R AE G T RSE:
Pitk: 2H,0+2e~ — H,+20H"

2-7)

FA%: 20H- — %02 + H,0+2e"

JFR 35 e B BB fi# 1) & (Proton Exchange Membrane electrolysis, PEM) AFE485
SRBAERBERTEERGPINE, BHEKRRZANEESHEBERERATEY
M, ZEESFEEE, MR FHEETFRE, BBEERKMIIETIET, B
WRRBLEFE T

FAtk: 2H*+2e¢~ — H,

2-8
PR H20—>2H++%02+2e‘ 2-8)

AT PEM HLfRHE, [E 4k L¥(Solid Oxide Electrolysis Cell, SOEC)H fi#ith
HE] 2B M E S R E GEENEAEEMED, RERERTESHN
R, BIESEBERENMNA, RELHEAS FRERER, HafxMdE

W
BA%%: H,O+2e” — H,+ 0%

b 0 - Lo,42e @

2.5.2 IKEIERISThR BRI

KABHEREI AR BRICEE, TRERS TN T EEU,., Q5NN EE
WRAE T AT . FERRHETEIL T, WL 1.23V, HBMEETELHFER, MRS
BHEERRARFEBED,, RPEBERARARENREE, SFNEN
1.482V. {HRLFREMEE N DRTFAEREDFE, ELRNBREBEST RS U,

K, BAARERAEETTRE NI TR
Ucell (37 T)p) = Urev (Tap) + Uact (Zy T) + Uohm (Z) + Ucon (Z: T) (2'1 0)

17



b ) KM F A 3C
R Upo—— SIEHTRBEE, BV,

Unpm—— OB eSS, R ARR IS AR B E RS, A V;

U —— WRBEITELES, R o T PR 00 e B 22 O TS B 08 P B B3 71 »
B V.

HRQ-10)TH, U, NEBBEERERE. SRENERNES, HESE
MSERRIETE, BENGEMENRETE, TORERADIERLESS. B
e, R ERESSRRABIREES, @I AT AR
BRI BN TE S A A BRI E.

HLARME R .. A TEAE R LB R R 38 T K LI ST 2R 19), B o T MR
e, MR E e, FIRAUY, EMEHRTERR:

Ecell —E1 " Ey 2-11)

MR RO R B AR, EEETRAT, RINAEREE 100%. B
WE I E XA R AL

7'A _— Ilos.s
1= A

b LI FL R R E R, B A/m?;
A— BRTZHBWHEREMR, B m?;
Ti0ss S IAFE N B, BVERSE AR R B AR, AT A
R RSB R AP BEU, 5L EEE R EU... KHE, B
3R AT R 9

(2-12)

_ Ua

T » (2-13)
HERFEE N, BEEEWAIIRNE L ER:
p= Mﬁ (2-14)

Ucell_Nzcell_N

KAF Venn~ e v—RBEDZNFERE . PEBRRTE, HEHEHRG
R RE T Rt

BRQ2-11)s (2-19)7TH, HERENHSRREMADIRG L ES BREE
HIBR A, B, 7T LS R EUE & R R R 2 e A R D R R R Bl 2R
P AR A S Th - AR A R A 229 FR . BIEATAL, BEEWMA IR
m, EBEENERRERRE, ENRRXEN 0.2 BIEEE T AREE, EIR 4
ADIEIR, FEERD. BERNADRNZSEM, SREEARTFETR. B
REEFEUREZ D ER, BHIRENRS, EREHBADET, HEED

18



k2 D T e S UAT09
et —————————
~pEZ M.

HRIER E RIS RGRENEGE, FEEEEREETRREATEE,
F A X B AR 1B AT IX 18] BL7E RCRIEE I A 5020, BLET X AR i S8R,
RIFEENANR, #ITEMEXAM L RERNETEML.
1 T . -

0.8 (\

0.6

0.4

il S 2 1Y%

0.2

O 1 L
0 0.2 0.4 0.6 0.8 1

5 NIh %45 £ (f/pu
P 2-9 Hafif il S Th 2R R 26

2.5.3 HISIRFEBEBITIEIMTEIRE
FETH A B B AR X FF VP4 A REA, RIS RS E ST R E
B B /N R ThEBAMEE, SET ARG S, MR KB & N g _EHEF
BEZ LIREERAE, ENBEENNIIRITRERA:
Py (t) = Neonverser * P, (£) (2-15)
RF Py, () —— t B ZEANENE EHIECF SR BIIE, B MW;
P () —— t B 2 N RN R B IIE, B4 MW;
Teonverter AC/DC 3, DC/DC ZE#H 23 ¥ iR .
BRI R RS IR S BEH ST R K, WTRRA:
Pou(t) = apa - Pm(t) (2-16)
RF P (8)—— t NZH BB SRR TR IR, B MW;
p— FHBIHI R RSB A HFAE S BT R R ERNLE.
FIEER S RN RS SRR X R F R

v, (1) = PELll(t—) (2-17)

R g, (O)—t I ZIHIEER, 247 ke/h
E...—— HISEERE, HAL kWhikg
Hh, HIERRFEEy. SHMBESH SRR BR, e B Pa KEE, K
Py () /Pry w WA ALY, T E— /N0 7K i AR R 1 S Th R -2 R MR R 47
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Yk TR E TR X
M, ACERXEMT RAAE, BE e AEE:

Eelec = HHV

(2-18)

Ecell

X Hp— ESHE, B kWhikg.

2.6 SHEERGHFRE

SERAFERR. TR/, TR, TEEEEEIRELES RNFRF A,
MUUEESS. BE. BE. FIBSELSMESHEED). RERSHER. &
ERSHAULERESEER BIr=M ERIEERR. FRRBSMEERAR
RIxfEe N 2-1 R

R 2-1 EEBHARR L6

HEAS (R T ERER
L ET 91.5 62.5-77 79-93.3
&R b/ R 0.000024% 1% 0.2%
fEIE A TT/kg 2.02 12.25 —
& LG,
wrea ma, EA WARBD WEE yawm, mwrE
N BESAER

RESRR TENA BENE, SEIE BRMARER, A&

BRI FEREMIR  RATEEREEN AN

HRITH, CREAEAREHCRAZLEN, EHSSHBEMERTEEN
e, Hih, ACEHAEESKESHEE T ET RKMESRNFME, FRLTH
S5MEEE )y A& E s s,

HEEH RIS SREd 8. dhSHTY, SZRETEFENEARmERE
, fEESHETNREANESENEEA:

Qrankin (£) = Neomp * Ve, (£) (2-19)
RF Neomp——EBIEAESIKE

FEEEPNESBFES SN HISEMNA PN ESEEEMR, HEFHERT
RANN:

Qrank (1) = Qrank (t — 1) + Quank,in (1) — Qrank,oue (2)

Qtrans (n) = Qtank (t) - Qstor_N, min (2'20)
Qtank,out (t) = Qtrans (n)

KA Quanr () — t NZIEEBE T HIESE, F47 ton;

20



St TR BI85
Quant,in () —— t FZAFRABEETHEE, B4 ton;
Quank,oue () ——t AR M ST A E, 247 ton;
Qirans (M)—— Hn KIZRINEASE, B4 ton,

2.7 KEING

AEHRNATEMETERAE R RROARENR, FNRGEHEH
FRER AT T . ML R R R BB EARE, R
GHATIRIB TR, BFMESL T RAEVAT RFEHL; BT XERSE
BT R T AR RIFH SR R MAT R, S 32fisEX A AR SP X
it BATEREGRNBEAESERBENERRGEE, ET/KHMEH
SR MHEAK B SRR, B 7RISR S BRI M R R
B A REE T RNBEREFER A, EEMEEaETN, B TETRE
SEBEANSMEH AR ., RARAER PR T CNEFTIET A RNE 2R
BRI E TR
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b RS

%38 ERMUTERSH—EURELESRMEH
MRS

3.18|8

EITHAFHIEME EREGRZ—MRE IR ESE, TR RBULE NG
7, SERe MR MBRBRMGER Z 2 BAR, FFNX MY RERE . H
AR XEREN THREFRKN, BSHURELFTH. SRR, #E %t
RGR—FENBITHH MR RS, R B XX R RERETT T
BrRBD, MAEEKE LR H ST B & 7 25 Rl 1 KT AR N H 2
M. W EXBHE. FEREMNRHTRETEREXR 51 ERBZH AN T AR
WINEHEEAR, FHMBERREAENEERR. SERFIE T ARG EN
BMREM - FC RGN RERVBEFTEER N Eit, AZEHLEIY 7 HIS B
MR RRALRE R, B4 T ERHIERARTT RIR R BRI T IUMEATRRITTTR,
B 2 ZTEEOTMEM L, XETRMPMRRTRET T 2FaANEFERE
iR, AEMEEEREE LRGN R E R T BRI,

3.2 BRAEERSE—F RS iR

3.2.1 BREHISBHES KIS

W E KX T /KEEHERAEAR M RERA RS, S60FENER
RN BHT X —REE. BEREMEEN T REING, FR& B3R,
IS RLFF A AR :

(1) HiE B E R AT /K Bl TAE R, WETEERCN 0.6~1.05 57K
FRRE T L 5

(2) FEEREREAR/NT K BEE TR, HE KA BN
1.1~1.2 f%.

HARKH S BEE T REXBRAR, —BRESHEFBRIETHIORRS
ThE., BRiiimE LA WS a@aRRiTYaHERERENTER. witka
fRBI S HIEMN T/ERIEE 3~620 V 28, T/EBFAE 125~13000 A Z {8, SEhrp
FIThRIEELE 3 kW~10 MW Z (8], EEEEGRKIERGE. B FREKEBRH S
FLIR A THE R E7E 1.9~259.8 V 2 8], TAREIRTE 15~3750 A 2 /8], bR ThE
JHETE 1 kW~5 MW Z[8, ZHFHIhRFEP.

FRERSESREERSHART U NERE. HEFHM. BEEREFTRER
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HIb s SR FE A F AR

GiEratE R, ERSNEREK, RGgREtE; MERETAINE —RREME
LHBRATEHE, 2 GRHE N ERE I AR A R BURT REI & K Th R
HERER AR R AR I A Bk, HEiRSCHNBE T AERAAILTLEREE
AP, RREHAREREERME, S RAERFLENTE DC/DC &
2%, BRAZMBLREMNFE AC/DC Z#eds. AVWLNEHRBLEW B, L4
T 3-1 FrrIR AR ERBLERER G EE. NEGEE % AC/DC %
BAHTRBIAT, LEEELHEATENERBE L, BE% "% DC/DC 22#t
RFTHE, AHANGEEEHNSRRFRNER L. ZReTEBH R HT
REBERRERAMAIA, AR T mHe X R S0 AR g g, B4 AC/DC &
28 5 ) SRE BIF BN RO, R T B I B X e 1 S E RSP HET

DC/DC SUNEER 81D I S
DC/DC R AT
AC/DC  [—> e B
DC/DC SR (R S
DC/DC RN e

A 3-1 P B REZE ) PR £ R I
WRIE LR, SEIHTERERRGTRT, ARUETEXEME —HULR
SR HIECT & R RSERRINE:
MVAC

AC/DC [ s fiehsy |-

P — i
AC/DC HLfRAS b o, o H, | S EE
- i L i

< FH

AC/DC [ dafighty |-

AC/AC

AC/AC =5 HAt g7 4

(a) ZHERTT A THIEFEREHR
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b IR FE B F A 3L

MVDC
] DC/DC [T HEHE |-
[ pO/DC [T sl
et FE4AHL
.
‘| =i
DO/DC [Z5] Hufi#h |-
— DC/AC |
| — -+ g #z i
DC/AC —/A HoAth 7 Fr

322 REHREBEARER

HAEY, ALK SRR T 2 i K AR S 73 B K e AR 1) S
A0 PR E ALK A X = R BORBR LR AR =T . 70 1) AR X Ee g

AEEES

A

(b) ERERTT T HRIET & R Eiihit
& 3-2 g LHIEF G BERR

& 3-1 Fims.
F 3-1 ZFRALK BRI SR AR
2y 5 30%KOH alisk B (EiE)

HIAEE A « m? 200-400 600-2000 300-1000

TAERE,C 70-90 70-80 700-1000
RGHE% 50-60 75-90 85-100
SR /% >99.8 99.999 /
RAHEFEKWh « Nm™ 4.5-5.5 3.8-5.0 2.6-3.6
RGL o/ F 10-20 10-20 /
ik 3 T AR LN BN /

74 )3 B))} [8) /min 60-120 5-10 >60
PR BET A/ 60-300 <10 900
Rl REREARE 20-100% 10-125% /
B R Bk * 12
BAEREER FasE iR e 8Lk ) e YR

BAR A RHAUE R EENI4L HERB B
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LA Y =0 = 4 A

R AT, AWE BIEEARM, BIEAE, BRAGKELAH 50%—60%,
HETREFRERFERS. AWE HISB A & i i B AR e R E SR 55 B R
K, ESREE. KPHAESFEIERAN, BAFEABIEERHFEREEREN
R, £ SR, BEMERSHN T EA LSS . B 2.5.1 97450, PEM Hi#E
KIS 7 RBIERAR T [FE AWE B A, AARTER?TES, ®EX
REIE 75%~90%, TAJ7E 10%~100%T) 236 B N R 22817, BEINES FEed
EhHIEHF. SOEC H T RANEFEBMBKHOHETE, TEBEFHEAERS
BIER, Hik Ak FLRme, ANEH THEEKER IR L EEE .

323 BRBAEENEE—FLREAR SR

£ 2 EXMREHERBREVNEE TR, THREERTRETHEEH
MEREHRTRTH SP X HRHRAERENR, HEALHIE LRBGREFRH
HIPF R G . EARMBEERYSE R ELXEHRBET, Hi SP XHIFIL
R ERAETRNERRIE, BEELWEEAIE LHEFEREBE, AT
ZoHEE EREE, BFHEASFHAERBTZEREME KRR, B
PEFT XL ERIMET B REP RN

AWE. PEM HEHIE L H s ALB VBB F SIS T R, AWE IS5
REABREHERA, H PEM #IE Lk AWE $IE 5 REEFEERBITER, F
RBEI RIS R, FIHRNE[ARMES, FULERA PEM MEHISRERE
T E R R B EERE T RN E DA FEi, FEEAXFEMH S
ITHR .

Gk, GEANFRIERMERBINNGIE TN, RHIIFFHRI A 2 LT 2
Rinig A — U RERNETT AT, 5hl& “XRMEBRA+AWE HIE ", “X
MEHRGHPEM HIE”,“ HIRE R R F+AWE §|4. 7, “ EiREH RG+PEM HIE”.
75 R E AR LR 3-2.

3 3-2 MR RAGEHR

FREHR EHETR SR ST
HR— 3T #EXn AWE #I5
HERZ e/ #ENm b PEM #I&,
FTR= B Sp X 1 Bt AWE #I5
F RN Hi SP X I B4n#h PEM #I &

3.3 EFEEHEMAINSHARE AR EF 6 EAT RS
54 56 XL P T R RSB K, PR AR L A 378 RO B
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Hedb e HRFEB LA 3

H, BEAKmAEEEENEEEREE b RREEFG A RBERART
A RE LR . £FaRBRA(Life Cycle Cost, LCC)RIGEMETHE FH
AN, BHRE. 4600 kRS RS 8R4 R ATE 2 Ry S AsY,
VK SIANEF G ABRESTR TS, B TERESFINSE (B8R
ERE. FHEE) I LCC HUFER, LUEXTEREHIETE W ERTEN
SIAT, T B BB LRI SE R AR R

33.1 £FaRRRREEITEER

BEIARESHNRNE, BRELTEXEM — ARG LCC T EUF R
A] Ui N

_ a+n‘-1 Q+rT-1
Ctota.l - znv0+ ; ')"(1+ )t CO&M+ T(1+7')T CSCTaP (3—1)
KHF Cimo RGN A LA ;
Cotm RABHER T A,

Csc'rap I «% gﬁﬁi}%ﬁ IH EEZ': H

t— Fs
T—— WHAwAY.

BTN AE AU RRREEE —ENRERERK, EEEE RS
BREBRRZE, FERRARHE, BEAIREREFTAREASREZREMK. H
VEIE H BRE % AR 7 AT 2R G4 55 o B S AR A

(1) WIEEHB AR

RIEFR 2 BRRFLM I, EMELTERNEE L RERPIRR TR A
BEXRAGEBRGENE LR T RRRER, HEFERTT LR A

Cin‘uO = Ceottect + CHg_plat (3-2)
AP Ceotieat #5 X RIS R G R B A
Ch, pia— HELHIEFERE A
B ERESEERRVIER BT RAH#— PRI N TR
Cottect = Cwr + Coapie

{ Covr = 1wz Coreope (P ») (3-3)

Ccable = lcable ) Ccable,type (Vcallect)

AF  Cor— BERBIGEBRGRIBEERA, £ P v IR
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HJb R A RFR L FALR

Coanie
Leose—— ¥R LIS RGBS K

& EHISCF & PRI R A — P R IT I T K.
Ch, piat = Copiar + Crr + Cret + Clanic
Chiat = Cplat,type (P con‘uerier_N)
Cor=Po v P (3-4)
Coct = ket * Cpy
Clonk = Qstorage_N * Prank
AP Cpw—— BELEFIFTER LB RFEBBRRBAE, £ Peonverter v FIRE
Cr B EHIEF SRR R, £ Po v R
Coa— ELHETEHIRERARBIR & RA, THEELERIEITHE;
Clant # EHIET & MESERERE, £ Q. vHIRE;
P nv—— HEEHERE, B MW;
Pronuerter nv—— RBBBERE, BA MW;
Qutor v—— TEEHBERE, H4L ton;
kper—— BIE RGN B E R RAFT R AL, B 15%.

ATHARERBHIRMTET, RERYBERE. EREEFRENR
28 LCC BB AR, KA THX BN NARETE RENGERERFEE,
KL s, B P& KR RARB K S8R 3-3 fim. HP, THRHE
BN A RS E L0 H K 3-4 FIkK 3-5.
33 EHHAMATES TR X BRI A AR R 302

R BAAR
Cur,ac Cwrac=—1.46 +8.38 - Pyr n
Cor >
Cwr.pc _ Cwr,pc = kae*Cwr.ac
o Ceatte, 4c Coaste o= A, + Bpe ™"
Catie, n0 Ceatte,pc= Ay + B, P,
Co Cptat, 40 Cotat, a0 = Kptat, ac * (Aptat + Boias Peonverter)
Cplat,DC' Cplat,DC = kplnt,DC . (Aplat + B plat P cam)erter)
% 3-4 TRMBBRAEBARSH
HE B E/AV Ap(X 105) Bp Cp
22 0.284 0.583 6.15
33 0411 0.596 4.1
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HJb B I RF I LA

45 0.516 0.612 3

66 0.688 0.625 2.05
+* 3-5 BiRBERAERHRSH
FlEHIEKV Ap(X109) Bp

+5 -0.346 0.408
+10 -0.32 0.085

+20 -0.314 0.0618
+40 0 0.028
+100 0.079 0.012

AFEESZTHREEEEEARNERER, AT EERMELEHES
S HBERA KK R, SGeTm EBRSHEEEPT, £ 33 FRAuRAE
R EAL L, FASRD ZRUEGHEE, SN ERERERRASEERERE
HIXT R 2k . Forb, SRR FRRE A BRIXTR LRI 3-3 Bros. hE WA,
EMFAEBEBEEERT, ERAKILTHERATERNEREE.

00| —ERETHA NZE j
10 20 30 40 50 60 70

—S i L Gl 2k
ICEEHE/KV

K 3-3 LA SRR A Em A EN S ik

x 100
— AR ERLAME e
| | 3 4 AL B it 25 S

80+

[on)
(=}

HL 45 AL 4 7/ MW
B
=

o
=]

O ' ; S

o n i

“10 200 30 40 50 60 70
JCAE R R /KV

B 3-4 SRl iR SR R AL A ith 22
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Hedb e SR E B F AR

S 5ERB AN RIN MK RINE 3-4 B, HEH, EHRKBEE
ET, XBSEENERTEREL.
(2) BHERRERAEEY
RAGHEERERATEATERATEERENEF RE . MFERE KB
Bk, HECERRTTRTA: |
Cotrs = Co + Cioss + C (3-5)
REFIBITHE;
RREBFERA
RAFHEY B
EEGFKABRRBHNT A MEE[EE LERkTY, 5HMEREERAG
AR, PREZEBREAMEBENBESRE. AN, SEISHAERSE
IR ST, Fit, FREBBXLERFETROET. REXSITRSE
B R E R A NMREE NS, HPHZRERAE S URE RN
BRIERSA, T B ITAE R I R X SRR AR, I
T RMHIR ISR B Derens o BAT AT BE— B RIT A :
Co = Crep + Coend
( Crep = Pgn* Prep
Ciend = Chandie T Cirans
< Chandte = QH, trans total * Phandle

Ctrans QHz_tmns total * Ptrans ° nship : dship_total

xX o

(3-6)

\ dshwp total — 2 dland n ship

P AR SR IR
Crep_— %%@%ﬁ%ﬁ&ﬁ’ %PELNW@ﬁ;
Csend

QHLlrans_total %E@ﬁ]mﬁ%%}éi, %‘/{j ton;
BREEE, SN km;
dship total @W"ttﬁ ﬁ EE%_’ $-f[. kll‘l

G HEEESEM AN ERAOREER, HEERNE SRR H
BT ARTERAE LCC A E@sMN Nt &, B ERRABIER:

a+r) k*l
Crep totar = Crep 3-7
p_total ; ‘7"(].+7')tk ( )

AP A—— R HEE SR

dlaﬂd
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b HRFE LA
RAE WA WEEPRERAT AR TN REE BN ERBRA S HAN
BEREHTRMR, KEFUOTR:
Cu= CM_colleci +C M _H, +C M _Tank

C M _collect — kwr - Cwr + Keapie * Ccable
CM_H2 = kEl * CEI + kcoﬂuerter ‘ Cplat

CM_Tank = Ktank * Crank

(3-8)

AP C g cottect B LB EE R FHETRBRA;
Cm n, # LT GRS RRELT B,
C m_zank S F T BN

(3) BEWARE
W& #E BRI RARRIR, A RIFECAR 2022 SRR E BT L XA

H#EATAMES, Hik, MRk ERMOESEEARGHE—NIRAKRIE, REeE
i AR N TR IR A

I Hy, ™ Z Ds, @) - QHg_tatul (3-9)
A Iy, RgieFamAHERERA;

pu, () —— FHEME [N, BAov/ke.
555 2 EXNEMHBBERGEESTHEM L, SANELFISETERN:

8760

Py (t
QHZ_tatal = Z Neomp * %l(—)' (3-10)

t=1

3.3.2 ©EWRARSFEEITEIERR

RFEBRGEEELSHNENE, BB NSRS AR AT 7 530
B AL, S8 LB E LCC HHEMA, A CiEA T 1#IENet Present
Value, NPV). ZhZAHE EYH(Dynamic Payback Period, DPB). i B A # & UK
#i % (Internal Rate of Return, IRR){E RS M B #g RS i — ki R RILFFHERES
VA FE bR, X =FPIEbRARsR A 7 B M AR 0, SRR B A AR A VR TR
B, MHIERXFEIRI. NPV BB E R E~4 2B HFIE, NPV
MK, RWTAFROBEIR M A. DPB Beis B NvEm I R BUIR B K SLhrik 4
FEMR, FRERESFERRAER R LEATHE. RR B— R TEJBRERK
BKRENR TR, RALEHEANTRER KT 8%, HE A BF —EHWTTH,
BiHE— I ERGEAREVEERR, BEHE RR BB,

(1) &HEmAREIE

30



b H KSR LA

S

NPV BRTHEESEMESKRESMEZMMESR, R NPV AIE, ME
RATH H R TREA R T BSR4, MHEHRENE, NPV HEFEREXA:

CO&M
Z( (1+T)t ) _Oz'm;o (3-11)

(2) BhA&B T E W
DPB REFZEREM M EMFZGFT, RESAEHARKIENSES, REE
AR, BE RN, 5L, DPB KitEARA:

2 (I H2 CO&M)
Z (1 + T)t - CinuO =0 (3—12)

(3) HEIREREER
IRR JEH 5 NPV iAT B, IRR SIERSMARESHEIEMSE. NPVE
FEZHFTME, IRR BiTEARN:

I~ (1, — Co)
2 armp: O G-13)

3.4 R ARG ETE

UTREMERERE, HBMNESR, HHRERARINZERERS,
RNTET T, ERn FRR:

(1) WEXBGENEEREE, 8 EREGEE2FFHSHNEECA 3500h;

(2) WEBBEESR/NHA USEDRIET, BREEEY;

(3) HEEITEHENRN 1045, HFEGTRPN R ER— IR BEEEE,

(4) REGXAZEEENY, ZBREHESTNIRE.

EREMRRFET, BEENEEREANN:

PEI N = Moss * Powr N/(I/”? onverter + apcl) (3‘14)
RHF pes—EHRINMAESH, B 2 EMBEIHEERIMIBEERARFE
BB T HEITINE.

e EEERERE EREHETE A, HMERAESHRTRTHE
FarAATE. e REagENAEN 100 MW, TEE®ARR 20E, BE
PEES 200 kmo AYI{E 3.1 WHHRHAMR T RMER L, 2 T REESFEER
BISHTHRERE, ATRENEEHRISHF, LEXYTEFENRE
G R 2-15 MW, S HREMEETEEHN 10-66 kV.

WA R E g — b Ra 5o AR ARE PR RAN K S B LIE4E
RESRHRHINE 3-6. 3-T7 iz,
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b Sy KEM L2008
% 3-6 RALHGAPIHERE P RANESE

E B BRI
AWE: 3000 Jo/kW AWE B it S A il A
P PEM: 7000 FE/kW PEM LRI BLA A
, AWE: 2000 Jo/kW AWE Hafifl A S MRl &
Pre AWE: 3000 FE/kW PEM HLffi B fr il A
Deank 1000 Jt/kg Gk LR DA AN
Dhandle 2 Ju/kg SR NLTEHEAMRA
Pirans 12 J%/ton * 100km SREMMA B RA
Pa, 35 ji/kg HRBEN
R 371 RGLF M AP ERE B R RE S
e #E BEREX
Ky 3% B ERNE4ERE
Keatte, ac 1% TG HRIBHETRE
Keabte, nC 0.5% HSREERE
km 5% HLAEREZ 4T R
Kconverter 2% B RRREERTE
Kraut 1% R St d

RO MBI ERE, RME%G#TRS LCC BERARI . &&F
2 EFTEMAMFBER AT, BT AR RN (SRR AR R R AR Y,
EIEA R RS BN S A X LCC B # A th 2 B A bt &1
B AVAEMSAYMEREEENFSRARE KB T, &6 T MR
RTH LCC |MARAEZ4EMLL, &T5F LCC REMA ML BAINE 3-5 Fror. H
REBHTH LCC REAMAMER nEL LSRR, TEREHELES
/], WA ELEH =4t T o1

HE 35 RN, FRZ. U LCC REBAHBL TR —. ZES, #&#
R R e 3718 R AR RIS 4R MR T, KA PEM HIEJ7 A EERA AWE
HETAL I 4 e ER. By, TUMRRIGTRTH LCC REMAHEHAH
BB B RAE, ARAZREXBIMNIRITR, LCC SR MAHREX R
FEV SP K I BEHHMRITTRER. XEFRAEMHFELEBET, THREKE
KRR EELERES D, TERE 1020kV EE N . METRRERTR,
HirE BT A& EBICERTERAIARAMEET] .
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HIbR IR F L AR

BT EREHENE EFmARREERLE R, AL REER
AAREPESR, ATELS, ERA=ARBEHREE (10kV. 35kV. 66kV)
AT RE LS T . HEEEEEE, SHTREEEBEEET 10 kV
VIR B R REFHRIP S R NE 3-6 fic. BT, WA TRAOATRE
W RIIFE 8% LA E, WL ATE A RWBEHREATHE. Kb, FER=ZAFHREN
VIR B R, BRERERNBEREN 12 MW i, HR=FZFREIPMEIERE
F&h. BB NPV 5 2.14 127G, IRR N 11.74%, DPB A 12.2 45,

FREEBBESET 35 kV B HIFIGRIRE A R AT TS S RnE 3-7
Fim. HEATEN, AR —EFE=. A REZEHFRNHBRRRAZRBELES D,
XREE K 35 kv £HHBEEAEAREMNAMNGE S, FNEFERZERRAELERH
ETFHEGRENTTE. Hb, FE=EZMERELFHHR TR, HHAE R
EREN 12 MW B EGBMNEF M, W JTE= NPV i 2.26 147G, IRR N
11.92%, DPB 4 11.93 &, B&@mT 10kV THIETFIFETEF.

~— iR R AR e FEN
13 24
2124, 0-g--2guilig--g-g- oo Ring a4
~J gy T o
‘\\—H r 18
‘\im &
= z
o 9t z
i";:( Q
=R BW_W
=
e v ] g —
2 4 6 8 10 12 14 2 4 6 8§ 10 12 14
BERNHLPUE B E/MW & KALEE B &/MW
12 17 : . : . ;
115+ - 16%a3 g o
8 = 8 | RO, Ay
1 5 e
2210.5 A4t ]
o o
= a
- P lJ\\’/_\/\_\/\/
a Do, "'Nfr o
e wr, A,
9.5y-g- BT oTE Nyt e 12 1
9 11 : : : : ! :
2 4 6 8 10 12 14 ) 4 6 8§ 10 12 14
HL & RHLATUE &/ /MW G KL E B BE/MW

P 3-7 S e REE T 35 KV I HIANURI B AR S48 B AR VT A 25 SR
ST REEBBIEET 66 kV I VIR BT A K & 3o Vs 45 R an 3-8
Firm. HETTR, FRE-5FF=. ARZE5HFRIUPBRERAZRIEE#
ga/h, EEAREY ARNES. TEEMEBRZFPARIFTE, K5 R= NPV
92231276, IRR A 11.85%, DPB A4 12 4E, BRIKT 35kV FHRILHIFEIEHF.
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B p--6-® o] 13¢ /
) x; Beg = -1 b
) : : : : : ‘ 12 : : J ‘ : :
2 4 6 8 10 12 14 2 4 6 8§ 10 12 14
B RLETE & E/MW A RPLEUE & & /MW

3-8 FEHHBESET 66 kV I FIFIGHIR T A REF B 5144 R

Zhalm, UANFREAAWEREETEEARMNAETNN, EHFREE
HEEAN3SkKV N EFERFHAETFHE, HPUFR=ZAZLFRL. AE3-6 &
3-8 A&, AEHEFZMFIIEAREBEETEEARRKEFIERE, HEHZHE
HNRHVAM B 2R BB R KA ENEM. HE 33 S ANERBASEEE
HEEZEFPXATH, 10kV TREBRERRRANERMEEE TMW £4,35kV
RRBEBEARKIEHERE2SMW EH. R I10kV EHBHET, 7MW HIR
MIBRIMEESF, 35 kVEBRBEET, 12 MW RULEFRIMEERLT, XFKRHLE
FEHERBETEHASFAT BERERmEES, FHEES MR AR,

NTEMRRHIERGHEERRERZTE PRI HE, L35 kv/12 MW ££H3R
INSHONH, el T TR BOORAWRE, E 3-9 R, &5 BEZE
SHTHEMEE SR REFIHE S R K 3-8 Fix.

K 3-9 FaT LA, EUMRARIARS, BLFEHE. MERAHRE L
thigit 78, RRmMEMEXEM A REN R FRE RN FEERTNA.
EBT, RA PEM HIEEARM AR, HERENERE SLASST XA AWE #l
SEARNATR. BEREBRENTRELRAEREFH SHHEESK, 2N
B REE— L REREW SR ERER.,
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bl ARET AR
e ———————
HTE FE=
3% 2% 3% 29

14% 14%

35%
39%

2%
2% 40%

45%

HRZ RN
3% 20 3% 29,
25%

2%
1%

58% 56%

LR PRSP EASSsiE R
B i A AR A = 7N

B39 & REARE
% 3-8 BRARBSH R SETFHALERXTLL

THE— HFRZ HE= RN
HFEEE/MW 79 79 79 79
it E A E/ton 100 100 100 100
& & /ton 4608.3 5671.8 4608.3 5671.8
VIR T BAML T 7.435 11.069 7.252 10.886
NPV/ZTT 4.18 1.66 4.29 1.78
IRR/% 14.92% 9.97% 15.261% 10.126%
DPB/4E 8.42 13.27 8.24 13.10

MR, TRENBINER SP R I BRIMIFEHEEAK, BiHE DR
AN RGBT EME, 7£35kV/12 MW WERRHSHT, HEREHRR
GRRRAERTRRERRSE. RETR=ZEFESHABERKEER. A
KM PEM RIEH AN T RUFIZEEERTRM AWE #HIEARNTR, HER
ZHIU I R R TR T KA AWE #ERARM TR, REET PEM FIS R 5% 6
MESBAESF AN ERT PEM HEM B & & B HE S 4T R M A,
MR T 7 R B a &

B 3-10 &t T E RIS HT, WATRNFGIME, ERNRAT ST
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b K FB L E AR 3L

5] 3-14 KLz B L RGEH T AR AT — S R e A 4

HE 3-12 £ 3-14 T LLEH, NBEHEBRGHNBRERELHRE RABHRE
A2 E B aE, b, XPUREREMERRESBRTRARE
EHRE, AEBRELSEAT BT 00%, BREARFREHFINEMEEHS
H(RERNTERE. EEBE) WYET, BEEARNERANKE, EHZ
AR A B BT XA, X mATIRE D, FHRAKARENZHERR
GRIBRERAZER—BHD, X—HlEREXRNMETEMERBEREX
BT . FHit, EREMRP, BESCERI R KA.
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b B I RFER AR

BRERESTRTRIARSFENRGRENTEW. HIE 3-15 TLE R ES#
RESHERENRR, BEBSEARIYER, WMESREAERELD. HEES
BESUMAZIAERRE, HTEmEERARA. FFREBSEABRUNK
VISR R B A R AT ARG R B 3-16 Fis. BT AR AT S H i SR
AR MERA, FMEXHIGEHRERARE LR, ERN =M EF M il
LM RIELIEN. HIKWELEATH, HEFERTEN LT, REE
Pratas e, EESEEREN 70 AL RAEE, #HWFETE. BE 3-16
B UEH, TR TREZWEAXAETHE . TRN, SES#EFED
T 20 mint, HRAFR=ZHNTH, FIEMEDNT 0; BEIEFTENT 45
Wi, TR -MITRUAFRSERFERE.
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