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Abstract

In this paper a novel tracking system is described, regarding the influence of shadow between array,
aimed at improving the efficiency of PV tracking system. The loss by influence of those shadow can be
compensated for by means of control algorithm of the tracking device. The paper suggests a method
controlling an altitude for length which is received the shadow influence of PV array. By using an azimuth of
current solar position and the length between arrays, the controller of tracking device is able to calculate the
length between actual arrays and make a comparison of the shadow length at a specific time with the length
between arrays. In the paper, we develop the control algorithm able to minimize the loss caused by the
influence of shadow on the PV tracking system, and compared this with conventional output system. The
controller has been tested in the laboratory with proposed algorithm and shows excellent performance
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Case 1) Azimuth(0") < Azimuth(8) < Azimuth(45”)

8 =45 — Azimuth(8) an

L=Cxcos(8) 12)
Case 2) Azimuth(45") < Azimuth(6) < Azimuth(90°)

0 = Azimuth(9) — 45 (13)

L =Cxcos(d) (14)

Case 3) Azimuth(90") < Azimuth(6) < Azimuth(135")

6 =135 — Azimuth(6) 15)

L =Cxcos(6) (16)
Case 4) Azimuth(135") < Azimuth(6) £ Azimuth(180")

8 = Azimuth(6) 135" an

L =Cxcos(0) 18

Case 5) Azimuth(180°) < Azimuth(8) < Azimuth(225")

6 =225~ Azimuth(8) 19
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L =Cxcos(6) 20
Case 6) Azmuth(225") < Azimuth(8) < Azimuth(270")

6 = Azimuth(8) - 225" (2D

L=Cxcos(6) (22)
Case 7) Azimuth(270’) < Azimuth(¢) < Azimuth(315")

6 =315 ~ Azimuth(9) (23)

L = C xcos(8) (24
Case 8) Azimuth(315) < Azimuth(8) < Azimuth(360")

6 = Azimuth(8)~ 315" (25)
L =Cxcos(8) (26)

714, X, Y, C & PV oldo] Alo] HAolma

39 ghe vebd.

a9 4= n5Ze] ©E PV ol#o] 1zt o] A
AHE v Qlch

a2y dels thg 4] (@D} o] Fajzih

SL = AL+ cos(8) ©7)

aA B 93 AjoluhHe PV ofglole] @iz}
FEFE e oo Uidld dow mEZRE Alojshs
THoR 4 (1)~@26)9 ofge] 3+ o] (Lisk 4 (2D
9 1A} ZAol(SL)E WHE sto] SLI} LY Qa17o)
S 4 sled dA gde] n57e) 22148 B
Fsted AAl 1EZg Ao} & & ok

SE=SL-L (%>

At Zol(sLyeh of#o] 1 Aol(L)g MR &
BAAZE(Me)E A (29)7F Zo] ¥ & lrk a1gx}

%

Gl nt2 @A) 2 A (30)3 2
Af Lo
M8 = cos [SL] (29)
Mag (Modify Altitude) = o (Altitude) + M8 (30)

O3 4
Fig. 4

DEZiol wWE PV ool I A 20l AL
Shadow  length
array by altitude.

computation of PV

FAA Aotleldw dAlel B Welztst ofgolzt
o] S o]l AA) ofdlo] 3t o|AAE ARt
A Alzre] g Zeolst ofgelzle] oA E Hli
gk 2-A) dolrt olAAR Mok & B¢ FAEA A
o7lellME BA kel aedel o]AAY et ;i
& BBl HRAE Aoldith 11y 55 PV ofgo] Ale]

Holg Apkete: daEEel £MES Uehdt 13 62

213 BollAl T-ER PV oo} Alo] Zolel wkezkg. ol

asie] py olgle] 2u€a Zol2 Aklkel= duwEe
el glen, 19 7 £ w=EolA AAsE PV ofd
o] 2t v duelFel $AEE vkt

PV array Area Leagth
faput PV array Length Inpot

| I

Azimuth Angle Iaput

| l

a Length Shadow Length
Llcl‘on Catculation

5 F‘\/WWOIAIOI”OINI"*%WEK "%SPVONOI_?—‘ 20| AN SR
Nig 5 Calation algorithen between g 6 Swdw  bph  cloldion
P array lergth. agoritenof PV amay.

Azimuth Angle lnput

Modify Altitude

a8 7 PV ool D8R YA dadE.
Fig. 7 Shadow compensation algorithm of PV array.

4. M@ o

29 82 YA Wislel] mE g7l 3 BWlx
o WaE Yen Atk QAkel 39 4l
WEE oA FUEe & & 3tk

a9 95 a8 B mE uRdy WsE v

A Ao 9A] 408714 At 1EA BA Eae
Zo o3t WA zlo]|E wwed 2¥YA BAVSE
SAjs A e] W zke 21 MkWhloln 1382} B
AN5g A3 FHYx 9 WAL 1645kWh]2A
whA @ 3ol 549kWIe]t

29 108 a2¥8x BAE daElES HEste 4

B AaA AW BA% 2 DA AsE ekl
o ol 28R 24 dueFe) o% dRge a9



A Dol v BAgE LAl v o 10kW] Hx e

"F 10D v’" ] "';:“
£ : !
] - HE
L ! ' ¥
a3 ¥ : E1}
L EE 433 K
b ] i1}
B

oot

~ B T )

e

8

g

LB wim2]

8

- & ® H#

T3 11 DX YA 2w diw, (1)
Fig. 11 Corrparison with power by shadow conrpensation.

DY 8 Al gt ME 25 Uis) (a morth)

Fig. 8 Temperature change by radiation variation.
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