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Abstract
This research develops a grid-connected photovoltaic (PV) generation system with active power and
reactive power that can be remotely dispatched. The PV generation system will be dispatched and can

operate at the maximum power point (MPP) or at a specified active power and operate at an assigned
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reactive power. Through the design of smart phone Apps and the control of the output current of the
inverter, the dispatcher remotely dispatches a grid-connected PV generation system that can be desired
in response to the balance of power supply and demand in the system. The instructions sent by the
power dispatcher are transmitted by the smart phone using the wireless communication network. In the
research process, the maximum power point (MPP) current was determined by measuring the
short-circuit current of the sensing cell and applying the linear relationship between the MPP current
and the short-circuit current of the solar panel. After that, the amplitude of the injected current into
power system is adjusted through the inverter, and then the operation of the solar panel will be gradually
brought closer to the maximum power point during the load-increasing and load-shedding process. In
addition, the effective current and the ineffective current injected into the power system will be also
controlled through the inverter, so as to carry out the dispatching operation for injecting the active
power and the reactive power into the utility power system. An experimental small-scale grid-connected
PV generation system is established for verification. Through the actual measurement, the dispatching
result shows that the absolute error between the desired specified active power/assigned reactive power
and the active power/reactive power injected into the utility power system is within 5%, the MPP
dispatching operation of the PV power generation system can also function normally, and taking the
wireless communication network to transmit and to control through the smartphone Apps designs can
indeed complete the remote dispatching work of the maximum power point, the specified active power
and the assigned reactive power. The control of the developed grid-connected PV generation system
with the capability to remotely dispatch active power and reactive power is simple and easy to
implement, and possesses an innovative design concept.

Keywords: Remote dispatch, PV generation systems, Active power and reactive power, Inverters,

Smartphone, Wireless communication networks.
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AYHER > Erfr App Inventor 2 %5 Android &2 AT S B F2 0L T (8 R 230V & B 5%
B MEFTRR RS S 2Rl (A E R EE AN ER TR - SiAsEiEt AR TE
FEHIBREE o PHEIU R CE BB AGAVEE  — S B EEY 7 R AR EH Y R 2= i,
SR FoK R K 5 lebﬂﬂ%%i_ﬁjﬁiﬁﬂﬁ‘ﬁ?axﬁ Emapvic RPN S - e
SLNAZE S RS AR 4R - (2 A BRI 5 E TR s 1 S e A s

SV 45 Bt THCR SRR - DLRAE (R 2 e B 22 g, b B oK EESE /KT /Y PV
ZHAAROVA ERGHY I R AE R SRS BT F 22 - PR LA o] st R & ) 2 R AL KPSt B 3%
EARGHE TR - R —5E - AUT50RFER) App Inventor 2 2kBf# Android i
MR GFEA RIS B AR L B R KRR B2 g - HPrdR 2 a5t
& 0 R R TR R PV S8 40 A T iR m s (R B - B A2 R e B A BB
ZEf b2 FRE - w2 MR R R RIS L BB R B A

DU EAY 1% (Smartphone) 1F Ry 48 A K5 B4 88 24 (7 GCPVGS)ALE - Bl ER

JIHEE N B 2 [ T i R S IR R B 0 e 11 - P O ARG L R B e
B H PR E 2 fidzess (micro-controller) 775 #& B2 2 (Bluetooth) 22 B 175 GCPVGS 25 F =I5
& N B F1#(Site Smartphone) T ZERYFHE 55 (LAEH mode ~ EURRGHE E Py ~ EDIZRFEE
& Qo HATECERE IR Qsin) (% » Fan< GCPVGS #EfTHHSIERYEE s EFE - [ —
R > BRI (e N ) S N B TR &R 22 e 15 - tERE BURI BB ATt 2 FIRR BT & een
FEBTTE) LA S I BER A HY App Inventor 2 f25([25] » 5 Bt DASELR AN AR (1K 2 48
PEEIRERHE o MEdE GCPVGS 45E R FHhIEAYE J1FHE A BRI T &4 5 8 i 228 F-1%
(Remote Smartphone) - [F]#5 ATTE) 4877 = fe S5 476 App Inventor 2 F2=X H Eljith e A2
U A RS 228 1) (leen ~ mode ~ Py ~ Qq ~ BBHTEA B IZRET5E Qsign) B
TR - BILRAUEEHEE N 8 T EETFERFN2% - [ - 2R INFHEANEE

5 & T-1%(Remote Smartphone) 7R AT DLfE&R i ER AR 7 =0 T s e 8 T3 & (LIFE
mode ~ HIJEFLE Py~ EVIRFEE Qo HATERIEEIITTHR Qsign) B BRI 8IS ElnE
HHE > Z 1% B IR E N\ 8 T-1%(Site Smartphone) H it A SE i 4 HTERHE TR EE TT 3R
fEE&E(mode ~ Py~ Qu ~ EEHTEEMEREDIFFIE Qsign) » &ETHENEELZE - GCPVGS HEEMF N
B IFAEE S i es 1% 0 dn> GCPVGS MEfTHH¥ MERVEE TR (F2E - MR Tl EkHeE nT#57
FARFERS RO AR N B IR AR &R - [FE i B N B BB EE
BTt DU s s AERS 7 ZURITARIR R S PR AT H 1 S 43 & U B B8 - I ET
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EEEE VRIS - BITHHE A BIRIE R AR KB EA AR 2 F S TR leen
Bl > e E SR TR (R MPP/Pa&Qa 1) LUK FRRE S HY 2 © B e H el R
MPP - flil GCPVGS $EE FI 7 1T i KD =RBE AR © )2 B Pa Jo/2¢ Qa f5 5 &5
HIl GCPVGS 4B H P #Ef TH5 E B 22 (Pa) Je/ 5 e i M7 (Qa) TAEH -
AT E R TAEAEFREEE —F it PV Z&#1T MPP/ Pa&Qa TEEAAYE IR KRR
AR R - L DR R I 2V e ~ Rt EE e 2% ZHRHEEA
BRI B R TC KT R Z A RAERE R TAEIA SAEA -

o
leell 4 5

GCPVGS %3 * = mode | mode
%3 . Pi | by
e Site Qsign | Qsign Remote
(. GCPVGS » |Smartphone Qd /' Qd Smartphone
T (st | leell | 777" oo
| Icnvetrtelr | T e ' mode | Decision
, wontrol el mode . Pd . forPIQ
'+ system (Bluetooth Pd ' o | ! !
[ J N o Qsign N Q5|gn Lo Nl
. Qd |
' Micro-controller B Qd el Eeae
- “Bluetooth N ’

11 GCPVGS HH ] 7 Z fied i sl (E i Bz il ]

J\. BHIGE R BT 3w

RIIFRGEEE T 7 4 10W H7 AR ICEIT - 5 6 F epBeTink BRI AL PV -
55N B (FRGAIEE T SC o 7 K AMpCEMRIR — T HEIFRIEA 235702 - H AW
7 BTG  BHEGEEE Vo= 216 V » STBSEEIT 10=0.63 A » SATIHRBEEEE V= 172V » K
BT Inp= 058 A+ FATHRBETNE Prp= 10 W - HIZE 400 105 7 25 (Inverter) S I
JUBILEE PE-8A 87 T-3/I40 3% P 0 ST 1M ARALSS » AR =10 KHZ »
S Vi 2T Vi =5V 5 B BERES L=8 mH © B LTS5 ks=0.2VIA ; BERERLHI
LTINS kv=0.02VIV : KBFAENT PV HOMERIRB AT TIRAGHT mp B Lo EEHETAAI
Mi=0.92 5 S 3(Inverten){rY EEBERI S Kewn=Vevivin § E BB A b8 25 (L E 2 ko =12 5
A Vo R4 110V/36V [ERE BRSNS -

ARBAEHTAER 2020 4 11~12 FIYHETT - 5O E B s b e 2
{9 Ka~ Ko B K H28(E  BUASE 2 SRIIUIEFTAL - et MPP_Control #EJ75a- A IR 25
K » 5250 7T 2% SORRT24 1 TLAGHT MPP TIRREET » SHEERI Ka (5B H IR T 0
FFRATHARIBEINS - FTBEURARIR AT RIS T IR Ky SRR » JEUE - ROORTE
Zf Ki=1.65 JHEAHIS P HERA - EIOATE Q_Control ZEBI TSR AR5 Ks » 1E45HC PV
WA B AT PR T (B ATh R B BRI B T Ki=1.65) » $1EF TR Ks 250

Ul



34 FEERg FE=+l BEFE—F—+%

e Pl R [ R D03 & (Qu) NI TRE LI - Hor AT BRI Rk — » £
BT Ks =100 DL B T B Frak S EEAY R [FIRE D% & (-20 ~ -10 ~ 0 ~ +10 ~ +20 Var) IERERYE AT 1
45 (B Ry ik G SR AR H B I, A O, JEROAE I - BEA Ks =100 o FR—s VB IIR/HE R E
EFRREATELRRNEDRBERIN » K2 EARIRA % %N - B&AE P_Assigned
Control 1|7 i HYFHIE Y 45 Ko » TEREBCHTARGR SEHYRE DR & Qu=0 Var AYFERIREET » $HER
6] Ko 3848 R FTalai e R [ B D2 & (Po) T T E DIERE - HoE AT A E D 45 R 40
T RPEUR Ko =15 DL ERFFTAERE R E TR E 10W 2 20 W RETEREE AT E 24 - AT
AR BT E R SW R HOF AT E R4 BT 3R 22 (5 0.00 W)Y\ » {8 Fy ik fe 807
2Rl VAN || SREOEE R E > $RA K2 =15 ¢

F— T Ko Qu T » SE AT AR AR R

Qd (Var)
Ka -20 -10 0 +10 +20

5 -26.88 -18.75 -3.13 +12.81 +23.75
20 -21.88 -125 -0.5 +9.38 +19.38
40 -20.63 -10.63 -0.3 +9.50 +19.50
60 -20.31 -10.31 -0.2 +9.69 +19.6
80 -20.19 -10.19 -0.1 +9.88 +19.9
100 -20.0 -10.0 0.0 +10.0 +20.0
120 -20.0 -10.0 0.0 +10.0 +20.0

T AEN Ke 2 Pa T SR ATHE RSB RFEER

Pd (W)
Ky 5 10 20
2 1.32 6.04 15.09
5 3.58 7.55 18.11
8 4.15 8.68 19.25
10 4.34 9.24 19.43
12 4.72 9.90 20.0
15 491 10.0 20.0
20 491 10.0 20.0

SERR B DR U IR P S5 PARIREAN S Ko B Ko DU, Ko SR 2AE 16 e (7 88
DR DR TARIVERERIA - % PV SFEAGHE MPP IR(FRIETHH Q JREVESIT - 6H
SRR B TEB(Q0) T~ FEA T8 S BEOPR P BT Qu URBIEAS T T2
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= BHEREIIEHE Q M E LA -1.74% ~ +5.0% (ABEEREH SFIE=5%) > ZEE—

TERHEZIVGESR - 5550 0 & PV B EARMEETIR P FHEREDR Q A HE T - sHE%EAE

M ETRIE TR TAERG PalQo T » HOE AT E RS 2 BN P BRI Qs IVFHELE RS

FAFRIU » R BERE IR P SR E H LMY -5.00% ~ 0% (4R 557 1 4 EE =5%) - iR LhR

Q PR H AT LLAITA -3.33% ~ +4.29% (42 3R 72 15 47 EL =5%) » BTN E Tl AR AYAE R -
F= MPPT #{F & Q FHE

Qd (Var) EEJERRES
TAERL Ps(W) / Qs (Var) Q FERR A%
+23 19.3/+22.6 -1.74
+18 18.2/+17.7 -1.67
+7 18.2/+7.0 0.0
0 20.0/0.0 0.0
-6 15.3/-6.3 +5.0
-13 20.7/-13.2 +1.54
-22 20.5/-22.0 0.0
F0Y P R QgfE
Pd (W) / Qd (Var) EEEREES
TAEEL Ps(W) / Qs (Var) P/Q FHFE4%
22/+17 21.8/+16.8 -0.9/-1.17
22/-13 21.8/-13.2 -0.9/+1.54
18/+12 18.0/+11.6 0.0/-3.33
16/-10 16.0/-9.8 0.0/-2.0
12/-12 11.8/-12.2 -1.67/+1.67
10/+7 9.7/+7.3 -3.0/+4.29
10/-7 9.8/-7.3 -2.0/+4.29
8/0 7.6/0.0 -5.0/0.0
6/+7 5.8/+7.0 -3.33/0.0
6/-7 5.9/-7.3 -1.67/+4.28

FERE FIRMRAE T > SRIT MPP $52(F KRR DHAaR 73 771 Fo-18Var Ko +18Var IR Z 24 8 40
12> EFEREATTEARS Z EIPRIEWHEA FEDRHRE MR RS > 95 19.2W 7=
A T PV IREYE DR (Pov=Vpvlp) IREFAHEE © FES58M—KEVA R HIRERE T - ST EDIREH
J& PolEELIPREE Qo 73l By 15WI0Var Kz 15W/+14Var I 2 2 E R P AE 13 - B P EUREA
AN L HHRERFEDPRHFE NRE EINEHE €98 14.9W 224 - 1 PV IREYE TR
(Pov=Voulp ) ISP —27 - 8] 12 7 13 REAERE HIRIRIE - AFRVEDPRFEE R I EEA
A HIRE - ME 13 SHINEEIPRFERERE - HIE AT ELRSHVERFEEA -
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EERHg F=+1l RE—H T

DRI R P30 A TH ERFE DR A e R M P i 2 S e s JEE B st S E (B S e

% o

pv (x2501), Ipv (4)
vs (x 20017, is (x 5A4)

(@) Qq=-18Var

Vpv (x2501), Ipv (4)

(b) Qq¢=+18Var
12 MPP #&{F R FEDHAHE Qu fy-18Var J+18Var [ 2 4 BRI

Ipv (x2501), Ipv (4)

vs (x 20017, is (x 54)

t (sec)

(a) Pdf Q¢ = 15W/0Var

Vpv (x2501), Ipv (4)
vs (x 2001), is (x 34)

t (sec

f (sec

(b) P/ Qq =15W/+14Var
13 Pol Qu 435Il B 15W/0Var K 15W/+14Var 527 245 2T
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12(a) By PV HET MPP $1F K D383 Ry-18Var [ 2 2R BEN Y - HoE ATiE £
W2 RN E IR Ry 19.2W - SlifEsl PV A B RUR R TEREEHERNUR » B 14 BURTEREI T %
5 PR (B R TR SR (45 71 B 18W/-16Var ~ 19W/-16Var Kz 20W/-16Var) iy = T {EB5% > 247
BENT > BPERE R RN 19W FHEE| 20W B X ATEAGNERGR AERH
FERHIRGIN » 45 PV SRR HL T Ei tH R 1oy RIFES(SE Hol Y BB BE Vo AECKHIRENE » (H15880R
st A\ RN 8 M AE RO AT 88 £ % 2 B 45 £ I 8 (Distortion) B 52 » 12 %0R PV IREHETIE
HE R IZREE S - HEEIZEH > PV IR E AT E AR 2 S KEYPREZ T 19W ~
20W - BELRKTIFRBHEAERAY 19.2W Z2HHVIGHT » B T AT J77AE PV ISR
BHEHMER AT o

pv (x2501), Ipv (4)

vs (x 20017, is (x 54)

t (sec)
(@) P/ Qu =18W/-16Var

Vpv (x2501), Ipv (4)
vs (x 2001), is (x 54)

t (sec)

(b) Po/ Qg =19W/-16Var

Ipy (32501, Ipv (4)

t (sec) f (sec)
(c) Po/ Q4 =20W/-16Var
14 Pyl Qo 535115 18W/-16Var ~ 19W/-16Var J 20W/-16Var %= 2420 7T

Fo VB AL A i IR e RS 7 U T (S IR (i L2 > $RAJ App Inventor 2 ETT T
App BEFUEGET - Et 2R E BRI TR EAOE 15 - HoAr(E 15(a) f PV B A4 (RE5) &
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SREE Y TARE T - [MilE 15(0) A R ReyPGEIR) B EHE Ry THEmE - A - SMETTERREE YT
A [ 2 B EOH YRR BT leen FRUDLAEL ~ 25158 P_Control Y T {E#543X(mode) ~ AT
PEBLE R MERE DRATIE Qsign ~ 7 EATTEAVEIPRHFAEE Po MEDFRFEE QuiyarSIIUE - P
(R EE 5 A TR SR 25 - & mode B A(E Ry 0 REFEIRAIEEEhE TIERUEA
HEASER - M AESE R 1 FRERARARE(MPP)EHE TEEUE AT EASE
Tha > HEEH R ARV DIRREE PofF A EHEIT - & Quign=0 IR AT BASHIE LR
FE(E Qo Rg &M > 1M Qeign=1 UKL AT B AAHIE DRI E Qo2 Rl Al -

1124 O 0 O . GG % 1M1:36 MO OO -
Master EHHAE Slaver E1EE
BT List Icell JR{E (A)
Disconnect mode S ¥R {E
Icell FRME (A) Qsign B2 R{E
mode HSHRE Pd S RE (W)
Qsign RS IRE Qd #<RE (VAR)
Pd S IR{E (W) # Amode(0:Assigned,1:MPPT)
Qd s8¢ H{E (VAR) #iAQsign (0:5%% ; 1:8
Al)
#i Amode(0:Assigned,1:MPPT) & APd (0~50)
i AQsign (0:3%% ; 1:1841) #0d(0~50)
i APd (0~50)
#1AQd(0~50) P_Q_sAETE Stop
P_Q_HAETiE Stop
J o o ¥ Q o o 7
(2) MR T EE (b) Wy E TS

15 F-H% APP FHif

16(a) Fs PV 35 B8 £ N (B5) BE T3 & P MPP 2 0F KA E RE2hR Qo=-18Var #Y T{Ff#
FEITHRE RIS E D PREEN TER > R BONE R TRV E T
7> BLUEEEIR Pe=13W KI5 BRI Qu=+12Var iy T (et TE I3 > FHERERE
TS E R TR ETOE 16(b) - & 17()ZURIE 16(2)ETTHHERINY RGBT - TREBRERAH
EATHEE IR By 14.5W - [7E AT Z IR Fy-18.1Var BlE E SRR D)4:-18Var #2301 -
17(b)EURIE 16(D)EETTHRERHI ARG EIEN T - CEBRBGRIE AT EEIIRG R 12.7W B
TEFEE IR 13W 23T > [ E AT B2 DR Ry+12.2Var B E LR YR +12Var JAEE -
18(a) iy PV 83 2SN (L) T3R8 AR E H IR Pe=13W KFEERELR Qu=-13Var Y
TAFEETERE T RER B E RS E T - B1R - BN B T TS
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VEETJFHEERS - HEL MPP 2B RS E LI Qu=+16Var 1y AR THRE (R IS5 B TR
HHITHEE I AE 18(b) - [E 19()#URE 18(a) B /IR AAEENTY - CEBRBEGHAIEAT
BEYPRGR 127W BHEEHREEIIR 13W 8841 - MEA TR ZELPRE f-13.1Var JREHEE
s [ERELHR-13Var H24T - [ 19(0)BURIE 18(D)EEITHRE RN ARG EIEN T - EERERAIEAT
BERGY R 145W > [MEATEZELIFRE) F-16.3Var JRELE 2 L R-16Var #2T -
16~19 &ERNLT PV B A LU B T A B mGUER R T ZUE T (E 0t i szt i U2
F LB IR AL IR 5% P A e B o R R D m] AR SR P A T4

120 9 M @@ - © Tl m8s5% 1122 QM8 Q - © 7 ilmess
Master BIEE Slaver E7:8E
BT List Icell BR1E (A) 0.35
Disconnect mode B3¢ R(E 0
Icell TRIR(E (A) 0.35 Qsign S HRME 1
mode % IRE 1 Pd S5 SHE (W) 13
Qsign < HR{E 0 Qd #<HE (VAR) 12
Pd S HRE (W) 10 #i Amode(0:Assigned,1:MPPT) 0
Qd f$IR{E (VAR) 18 #iAQsign (0:38% ; 1:88 1
)
#i Amode(0:Assigned,1:MPPT) 1 #iAPd (0~50) 13
B AQsign (0:3%% ; 1:88#)) 0 #0d(0~50) >
i APd (0~50) 10
#iAQd(0~50) | 18 P_QEETE Stop
P_Q_:RETiE Stop BER TR
HHEE TEMT !
9 o) o % q o] a °
() HEEHREEREE R HRER (b) EIRE SIS E RS R TR ER
16 3R MPP #4E K Qo=-18Var FiE1% - U R BEIEHEE P=13W k& Qe=+12Var FHE %1%
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sy S
N Sy
~ ia)
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3y Rl
A c
=~ -
N N
S) N
'~ e
o S
SR ™
= st
S -
— =
t (sec) f (sec)

(a) EEVIEAMEIR (1 16(2) MY AR BIER

I'pv (x25017), Ipv (4)
vs (x 2001, is (x 54)

(b) IR % (8 16(0)) 1Y S EIENTE
17 BURHE 16 TR HI RSB RENTE

M5 OMEe D - 17 9mE 0 -
Slaver &/1RRE Master E/HEE
Icell TRFME (A) 0.36 BT List
mode B $HE 0 Disconnect
Qsign WS RE 0 Icell BR{E (A) 0.37
Pd ¢ R{E (W) 13 mode ¥ HME 1
Qd < HR(E (VAR) 13 Qsign BS¥RE 1
i Amode(0:Assigned,1:MPPT) 0 Pd B9 IR{E (W) 10
# AQsign 9)%{5 ;i 0 Qd s 2 H{E (VAR) 16
RU

#APd (0~50) i Amode(0:Assigned,1:MPPT) 1

#iAQsign (0:3%% ; 1:18A0) 1

#.A.Qd(0~50) 13

i APd (0~50) 10

P_QBAETE Stop & A.Qd(0~50) 16
R TR P QIEE TS Stop
g o} 0 3 q o 0 T
(a) ZEIEFEE Pe=13W K Qu=-13Var FifE 1% (b) ¥HE MPP #21E &z Qu=+16Var 1%
18 EIZF5E Pe=13W K Qu=-13Var JE[EZ1% - Va2 IHI5 MPP $:F &z Qe=+16Var FHE 1% F1#%
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Ipv (x2501), Ipv (4)
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I (sec)

vs (x 2001, is (x 54)

I (sec)

(a) BRI (1] 18(a)) MY A BIE R

f(sec)
(b) 1% (1 18(b))HY AR EE N
19 HURIE 18 IS RHT AGFEIER P

vs (x 2001, is (x 54)

BRI TERE TR P YL EIRE T - APP Inventor 48 B0 ES (S5 B0 BE) 25 e 4 fE 20 -

App Inventor (TinyWebDB) Web Database Service

0
- <% %
|'l App Inventor

This web service stores and retrieves values for an App_lnventor for Android app. App

Search database for a tag

Tag:

Get value

Inventor apps can access this service using the TinyWebDB component and setting the
ServiceURL to the URL of this site.

Returned as value to TinyWebDB component:

Store a tag-value pair in the databse

Tag:

Value:

Store a value

Key

Created (GMT)

Icell

"0.35"

Dec. 2, 2020, 6:10 a.m.

Pd

Dec. 2, 2020, 6:08 a.m.

Qd

Dec. 2, 2020, 6:08 a.m.

mode|"1"

Dec. 2, 2020, 6:08 a.m.

Qsign[*

Dec. 2, 2020, 6:08 a.m.

20 APP Inventor 48 & feHEE 2
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frE] %t mode=1 > Qsign=0 [fij Qd=14 - iR Z H AEAEEI TR ATPRENEHE H R PR &
SROE Ry -14Var (Y IAF - FEREER T £ BERHEE BAVEIEE S G HEIT > 5951 Icell=0.35 &
RECHIE AR S B Ry 0.35A > BRI HAE BT EAYHIRE N - AIftEITRE A& N ER
T2 -

. &5

AT B ECHI R MG B B A BN~ FiRAppRE S aea K B as i BB 2 RN (B8 E) oA
fIrAVERTE - BIGFEEDER(PV)SERERR Z B ATIRE « THEE IR RIGC YR EREHE T
8 - Wtgedie P — BB hRy N GRS R S ARG TR - S ESGE R > B
TR PEHY AT B B AC & S K TR B (MPP)ZE I 5 BE T e YR I M 4 (B Ky BT RESE AR 4
TPV S8 VB KT > DURAE & B DR (P_Assigned) {2l 5 B P AT e Y R H 2 (E K
e AUt R E AT TR E TR > 55—l > FEEELIHR(Q_Assigned)ZEHI T BRI AT A E
FERAHRE 2R (EKs TRAEEE AT BAVIEE E DPRAMMMAEE - EHAVHESER T - BURATHE
TEEYIRMEERRAEFEE AT BV ETRIEIR Z HRVEHREE 5% A PVEERGHY
BRI B (E IR RE IR 3448 - DUROE M THApp R s T T s (i B ) -t el
RESERRECRTHEREL ~ 5 E B PR KA EEDRAVERZ T TAE - AbTEEpcR iRE IR EE vl
R~ BEdth ~ HRED SR T B NP A < > TR R A DU SRS R R e %3
e (B EEME RASRIEE - PR Z s ARIIRES - 158 EIR R 5 R IR
FR o HIEHITAEE » BEE - GE THRAppIE GG T EI TGS IR > se R oreERd
TEIR(PV) SR R 2 e RTIRES ~ TRE B IR R AGE R YRAVERR R TIF - B2 ARk
s

e BN
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