20 5
2004 9 Transactionsof the CSA E

Vol 20 No 5
Sept 2004

™ PPT

16
(T™M PPT)

; (T™M PPT); v T);
: TK51 DA

™ PPT

' PR
)

230009)

@evT)

: 1002-6819(2004) 05-0270-05

™ PPT

AP

HIES

1

T

Fig 1 Block diagran of the systen composition

12

80C19
OV T oc19am ¢

(Constant V oltage T racking)

[1- 4]

IPV 75R SA 060,

Pl ,

16

™ PPT

- Q10 Qf
Q1-@f

+C
=

i1

BEFEE

8oc19avi c'®
; , - P- V)

T1 T2 T3 T4

T8 T6

DA DD AR

| pwn e

1L

(TM PPT) ' BB b

; ' PERIER R X

80C196MC
ook HE R

%g .

= SR R R

TkAT AR

1 ’

270

: 2003-10-09 : 2004-04-20
(1972- ), ) )
, 230009

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

BELReRR  |[RERE

2

Fig 2 Block diagran of main circuit and hardw are



5 T™ PPT
cvVT , Pl : v/t
, E2ROM 28C64 U
, PWVM : : : (3)
(T™M PPT) v/t = c,
v/t M PPT , Us ,
13 SPVM v=1{ 2%y, (4)
SPWM U
Q 866, : U e
, , 2 M PPT
TH IPAVM , SPWVM 21 CVT M PPT
) P- V 3) [8],
( ) 60° 120° (Constant Voltage Tracking) CV T
1 y 4
Sin60°=  Sin120°= Q 866 4 - o
M= 1 1000 . L
M 1°® Sin60°= 1 800
M:= 1/0866= 1 15 J—
3 ' 400 W /m?
15%, ' - 200 W/m?
' ' o0 . 100 200 %00 400 500 600
’ v/t /Y
U d, M l 3
Fig 3 Characteristic curve of slar cell
v = '\%d (1) 4 Us yUsp
y 2 VT
v =G D M PPT Us'
M ') l |
= c*f (2 , Pl
12 (1)
. L
m=4 25t 3 @ ™), ,
c - f v/t = ¢ Usp ,
(bn 1
[6,7]
it}
: i b
APLAYE s X “’Z.— [ Engn| mn et v=re) Lee
) PWM I5P Ug
unc e T
4 VT
Fig 4 CVT typemaximum pow er point tracking control diagram
22 T™M PPT ) ,
CvT ,
271

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2004

- 20 +40 SPWM
Voc ( ) ,
30%, VT ,
M PPT , ,
Us P- V ( 3 ,
20% ! , dP/dv = 0, :
: Us dP/av > 0 ,P ,dP/dv < 0 ,P
TM PPT (T rueM aximum Pow er Point T rack- ; , dP/dv>0 ,P
ing) CVT M PPT o), “ ,dP/&v < 0 ,P
- , P- V 5
, dp /av ™ PPT :
v/t , : 0,
, dpP /av Zs + 1, Us ,
, , , CVT , \Y Us ,
l, , dpP /av
SPWM : , dP/dv >0 Z: + 1,Z. + 1,Zs + 1,
Us’ dP/dv < 0, z1 - 1,
) Z> - 1,23 - 1,U ey

LEm#

+ [+ Z Z + 1 Z -
: Fl o e B e ] e
T

+
v={Z3dr :
dpidv
P

dPav PV |-

dp
5 o ™ PPT

Fig 5 Diagram of truemaximum pow er point tracking control based on positive feedback of g\/B

23 T™M PPT )
3 L 1 ; L
AWBCDE ), : ,
, ™™ PPT, 6
© MR
| | =
+ r+1|% zZ + |z, A 7
0 Al >< 7 ‘jl-_—l . K Ug* CVTHT
-+
1 U={Zdt
drfds
| dffer
df
6 dt ™ PPT
Fig 6 Diagram of truemaximum pow er point tracking control based on positive
feedback of %j; (frequency differential)
272

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



5 : ™ PPT

P L
Us’ CvT OV T ;
, Pl
Us, df /dt, ,
4
At f1,
fo, : z1 220V
=+ 1, ,Z3=+ 1, , Y
fa=fo 2= L =21y, V=17V,
z3=- 1 o Tt Pu = 75WP, 19 ,
, ) fa 3 , 4275W P
900W /m? , eV T
y U SF"t df /dt 1U SP‘ ’ . |
V max , Us V max . TM PPT oV T 8%
, df /dt Ve 8 TMPPT ,
P BRI '
o
R 2
R 1
— >V
o RREES Ve WRESS
7 TM PPT
Fig 7 Control processof truemaximum
pow er point tracking
™ PPT ) | R R
, ™ PPT ; ,
™ PPT )
5
df /dt, ,
™ PPT
, df /dt : v
L L [ ]
’ ’ [1] , , .
! [J] , 1991, 12(3): 225- 226
3 [2] , , . M PPT
[J] ,1994, 15(3): 222- 223
[3] Efticiaos Koutroulis, Kosta Kalatizakis, N icholas C Vol-
( ' ) gariis Development of a microoontroller based photo-
voltaicmaximum pow er point tracking control system [J].
’ ' IEEE Transaction on Power Electronics, 2001, 10, 46-
’ ’ 54
: (f min) [4] , . VT TMPPT
, [31 , 1998, 19(4): 394
f f min, ; , , [5] - Intel 16 M 1] : ,

273
2% © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2004

2000, 1, 152 [9] D]
[6]

M ] : , 2003, 38
[10] Johan H R Enslin, M ario SWolf, W ernher Sw iegers In-
tegrated photovoltaicmaximum pow er point tracking con-
verter[J] |EEE Transaction on Industrial Electronics,
(8] : : : : 1997, 6, 769- 773
M1 : , 1991, 8- 1Q

, 2000, 1, 152
(7] : M1
,1997, 197- 198

Design of digital photovoltaic pumping systan with the function

of truemaximum power point tracking
Zheng Shicheng, Su Jianhui, Shen Yuliang, Yu Shijie
(EducationM inistry Engineering Research Center o Photovoltaic Systan, H & ei U niversity o Technology, H & ei 230009, China)

Abstract: A kind of digital photovoltaic pumping system w as designed, w hich is smple in structure, based on 16
bits single-chip microprocessor. The systan uses themethod of frequency differential approximation to realize the
true maximun pow er point tracking (TM PPT) function of lar cells The result proves that the system runsvery
reliably, and the efficiency is higher than that of the traditional contant voltage tracking(CV T) method In addi-
tion, the systan has perfect protection functions, and it can runw ithout operators

Key words photovoltaic punping systam; true maximum power point tracking (TM PPT); constant voltage
tracking(CV T); frequency differential
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