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Maximum Power Point Tracking Feasibility in
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(1) Given a well-defined function f{x), choose a
lower value x;and an upper value x,. These two points
define an mterval [x;,x;] that must include the root x* of
ffx). That 1s. f{x) has opposing signs in x; and x,, &.2.
fixifte) < 0.

()  Approximate the root to the midpoint x,, of the
mterval [x;,x,]. That 13

y, =1 (6)

()  Iffix)ffx,) < 0 then set x, -x,, and repeat the
previous step. If f{x))ffxy) > 0 then set x)-x, and repeat
the previous step. If | fix,,) | <& (where & 15 the tolerance)
then take x, as the roof or appm};ﬂnatiﬂﬁl.
The BSM convergence rate is slower than the SM. Yet, with the
BSM root convergence 1s guaranteed. TS~ sp - Se ook

nwe o)

| Bracket:3

P (x,fix))

frdPAV

Prn IIrxrn’ ﬁfxm‘iI )

Bracket#l] Bracket:?

P (x, fix))}

i




A) Q@gulk T

(1) Given a continuous function f{x) find initial
points x; and x,, such that x; £ x, and f{x))f{x,) <0. Hence.
according to the intermediate value theorem the root of
fix) 1s located inside the interval [x;. x,].

(i) Calculate the approximate value for the root ¢;
with (7)
(111) If | fic;)| = € ( where ¢ is the tolerance) then it 1s

considered that the root have been reached and that ¢; 1s
the root. Else. if ficy)- fix,) <0 then let x; = c;. else if ficy)-

fixy) <0 then let x, = ¢;. These changes vyield a smaller
interval.

(1v) Iterate steps (ii) and (iii) until the root is
reached.
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(i)  Ifffx)fix,)< 0and fix)>0 then fix,) 1s 1eplaced
i (7) by fo%,)= flx,)/2 and fo(x)= fix))

e 3 Fp) =%, - fp(xp) 7 fly)-05-x, - flx)
Y )= Fp) 05-flx,)-fly)

(8)




If fixy) f{x,)<0 and ffx;)<0 then ffx)) 1s replaced
in (7) by ) = flg/2 and fy )= f)

c_=IF'fP(xﬂ)_xu'fP(IF)=If'f(xu)_xu'f(xf}'ﬂ-s_ (9)
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Comparison of Photovoltaic Array Maximum Power
Point Tracking Techniques

Trishan Esram, Student Member, IEEE, and Patrick L. Chapman, Senior Member, IEEE



TABLE III

Masor CHARACTERISTICS OF MPPT TECHNIQUES

MPPT Technique PV Array Tru.e- An al_ug or .I’_eriudii: Cun:f'ergen o ]m|:-|lemenlz_ltiun Sensed
Dependent? | MPPT? Digital? Tuning? Speed Complexity Parameters

Hill-climbing/ P&} Mo Yes Both Mo Waries Loy WYoltage. Current
IncCond Mo Yes Drigital Mo Waries Medium Woltage, Current
Fractional [ Yes M Baoth Yes Mediwm Lo Yoltage
Fractional - Yes Mo Both Yes Medium Medium Current
Fuzzy Logic Control Yes Yes Drigital Yes Fast High Varies
Meural Metwork Yes Yes Digital Yes Fast High Waries
ROC Mo Yes Analog Mo Fast Lovw Voltage. Current
Current Sweep Yes Yes Digital Yes Slow High WVoltage, Current
DC Link Capacitor Droop Control Mo Mo Baoth Mo Medium Livw Voltage
Load 7 or FMaximization Mo Mo Analog Mo Fast Livw Voltage, Current
dPldV or dP/dl Feedback Control Mo Yes Digital Mo Fast Medium WVoltage, Current
Armay Reconfiguration Yes Moy Drigital Yes Slow Hizh Waoltage, Current
Linear Current Control Yes Mo Digital Yes Fast Medium Irradiance
Tope & Ve Compulation Yes Yes Digital Ves NiA Medium 'I!:nﬁ::::[clfrc
State-based MPPT Yes Yes Both Yes Fast High Voltage, Current
OCC MPPFT Yes Mo Both Yes Iast Medium Current
BFV Yes No Both Yes NiA Low Mone
LRCM Yes Mo [higital Mo MIA High Yoltage, Current
Slide Control Mo Yes Digital Mo FFast Medium Yoltage, Current
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Inputs: (1), 1(¥)
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AT=I(D-I(1-AD)
AV=V(0)-V(1-AD)
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Increment Decrement Decrement Increment
Vrpf Vr@f Vrpf Vrpf
1(t-AD=1(7) \/
V(-AD= V(1) Vief = Vinet
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