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Abstract - The importance of ESS has been emphasized due to gtabilization of power demand due to
deterioration of network reiability and expanson of renewable energy sources.

ESS (Energy Storage System) gtores the remaining power and uses it when necessary to meet the power
demand, and build the ESS system mainly in conjunction with solar and wind power.

In this paper, we propose a home PV Charging Module using the Magter-Save method which is effective
for low insolaion. After designing the module, Fast MPPT dgorithm is applied to generate the maximum
output from the nonlinear output characterigtics of the PV modules.

The average power vaue for the input of PV Charging Module was 296.90 W and the output power
was 289.60 W, which averaged 97.54%.
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Table 1. Comparison of solar power inverter technology
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Table 2. Interleaved circuit key device selection
Category Device value
Input voltage > 50V
Input current >30 A
Output voltage > 50V
Qutput current >30 A
Output voltage ripple 1%
Output current ripple 20 %
Inductor for each phase 25 uH
Input capacitor 2,040 uF
Output capacitor 17,860 uF
MOSFET 150 V, 85 A, Rdson : 12 mQ
External communication port 4 pin (Tx, Rx, GND, 3.3 V)
Teble 2= A7 2AgS Uepdct vt
o ; 50
2-4. MPPT ma|E 47| o
V(k) = Vpv
7]% P&O, IncCond Wi AP HlaL, Mg o] Pk = Vo100
L, AR W, 71E7] 24 5 B OS_*J‘% A s
.
9l5to] 17te] DSPet Bz 3|27t Z a3ttt ol& T
WAdst7] fisted, A7k MCUE o] 83 At #|2] o
Fe A7l goly A7 £EE JiAdsHES
MPPT ue)&g ofef 13 63t o] 7hasal o - e
o Hge] AAgol st MPRETE R H)E L
ojgrati @abo] WA 4 9L, WA AStE & o
<

s 4 ok ‘IPEW 4 7+

oloz efopy
WA eepy A 23 Aet

(e 2 ZAAN)E ol La PWM AEE A7 A
oI %, MPPT 2101 G Yol /153 ofo

wr}

Ol 4X|3=k HM29& A1& 2020

[
[p=D0+1]
T

|

Fig. 6. MPPT algorithm block diagram

[p=p+1]

3. Charging Module AJAHE! AMSHZXH

3—-1. 3.1 Charging Module A&IZX|

A A S 300W 2] ©AF Charging Module 3set
= e E "HFgAlEdold, AYEA7], Y
2] o] |5 &8sto] HAEZAGTLAANA MPPT
FHgdEH) 28 2 JEHES 58 AYS WU
stth AlE A2 ?Jiflt‘r EH‘*E’*E% Al B
FAEEolHE ﬁéé} Z9o-DC H3l =
g g AlEdolEE ﬂ o 4 AuE=

\__



Masgter-Save HH41& 283t 7148 PV Charging Module 7ol o3tk &It 49

Bl
!

FAEolE, DC 3], AHRA/Z AHS
it
ek

ol

Solar simulatar
= .

)

. - :
== =l .

-~ Digital electronics

© == .

!! Fower analvzer

———

T —
| actatveie sctus cure| 530 ) Colausted une () Ramp progress
[~ 3375 maxvola 110~ 300
e vekage[ 5575y P75 Maxvotage
| 3300 Minvotiage 100-
— a0-
Actual curent 918 M Curent
O -
|56 Min Curent

Actual Power [ G255 oy | 031 Maxpower
| 029 winpoer

Current (A]

MPP Voltage | 32625 y/
MPP Cument | 51c0 A

MPP Power | 5365 K

interal Eficiency| 9692 %
Inadiance
Voltage V]

Reference| 1090 wymp  Acwal] 1000 wym2 | - : Curent Curve
e 7 autoscale
ramptime| 0600  r—— povercune [
S e Actual Min/Max
Temperstre Al ront [N
P e I
Ramptime | 0020 — |
Fadetime
Ramptime | 090 ————

e | @ aviatle e os o
P oY —

3—2, Charging Module A[g=Z1

2 =4 A%kt Master-Slaver2] o] 714§
PV Charging Module?] &&2 =%3}7] ¢J3 300
W2] Charging module 37l A|2& tjAlo 2 AJg
SHATE ZF A2 viE P HF 25. 9V, YAkF 100
%e] A2 o) 45UPS Aastgon, of
7Y 8102 7t M=ol tjgk MPPT =3gkwt 312
ME B8 AL etk Y 89) A% Ape
Aol PC2] SAScontrol V0.3.2.2, SASCore V0.3.8.2
22798 o]g3to] MPPT B8-S 543 Zlolch
AYREA71E S8 AAl A7(8.920 V), HU(33.375
V), 7-9)(0.288 kW) MPP(H| T} H2j 7)ol 2] A%
(9.160), (32,625 V), 1}¢J(0.288)5 gt 3 ¢
o] g glof 7|9)3ke] MPPT F-8(98. 92 %)S =
ke aoleh. 19 8] 9.8 Al U A9,
Ag, oAk Bol AU BLS ZHA Ao
1% 9, 100 thgk dEE flef £t

o

Normal Hode Uover:= = = = Spd:= [2 : 56nUrms Auto

lover:= = = = Trq:= [nteg:Reset

E & change items

PAGE  Elenentl
Ul 306Urns

32.980 16 Sonurns
8.9944 ? “Soobrns

I2A 56mUrns

Urms1
Irms1
P1 0.2966
Urms2 27.422

Irms2 10.5660 140 Somorns
P2 0.2897 =
N1 97.675 "
2 Error

Element3
A 15Urms
I3A 56mUrns

Elenentd

Fig. 8. MPPT efficiency and power conversion efficiency of sample 1

& SASControl V0.63.2, SASCore V0332
Flle View About

Cortol | programming | Lve Viewer | pata Callector | Cune Editor | Device fo |
Actual value Actual curve | 830

3375 MaxVoltage 110- 3001
Ackusl Vokage [ 33375 B
v 3337 Min Veltage 100- 275+
90~ 250
Actual Curent [ g520 A [ 908 Max Curent .
860 Min Curent
Actual Power [ 0285 [y 031 Max Power
029 Min Power

MPP Voltage | 32625 y/
MPP Cument | 5150 A

MPP Power | 0238 KW

W Interval Effidency | 9835 % oo s
Inadiance 00 50 100 150 200 250
p Voltage [V]
| Reference 1000 wmz  Actual 100" w/m2 EYTo]| = Current Curve

|

Ramptine] 005
el Actual Min/Max
Temperature Actuslpoint

I Reference 50 g Al 250 g

e el Nornal Hode

| Autoscale Power Curve ||
=

Ramptime %00, w
=88 Cursorl
Fadetime. Current Curve 00 |102

Ramptine| 005

i

5l

Cursors: X 12 -

| = o= W |

) comected O Eror en | @ aiable e os on
P NreY —

Upver:= = = = Spd:= [2 : SomUrns Auto
Iover:= = = = Trq:= [Integ:Reset

E} 4 change items

PAGE  Elementl
Ul 3eoUrns

33.258 114 Sonurns
8.9415  Somns

1ZA 50mUrns

Urms1
Irms1
P1 0.2974
Urms2 26.336
Irms2 11.0036

Element3
A 15VUrns
13A S6nUrns

Element4

A 15VUrns
14A 50nUrns

P2 0.2898 S,,d"“%ﬁ
')71 97.466 P Inteqg :Reset

72 Error

Fig. 9. MPPT efficiency and power conversion efficiency of sample 2

Journal of Energy Engineering, Vol. 29, No. 1 (2020)



50nUrns  Auto
Element1
U1l 306Urns
11A S6nrns

PAGE

Element2
300Urns

1ZA 50mUrns

Element3
A 15Vrms

. =
W
Upver:= = = = Spd:= [2
Iover:= = = = Trq:= [Inteq:Reset
13A 50mUrns

33.194
8.9376

0.2967
26.326

10.9857
0.2892

97.482

Elementd
A 15VUrns
14A SOnUrns

HUtUP
10y

Normal Mode
10y

B & change itens

Urms1
Integ :Reset
ine

T

Irms1
P1

Urms?2
Irms?2

1

1

2

Ic:« :‘m amming | Uve Viewe | ota Collector | Cure Eator | Devie o |
I Actual value Actal curve | g30
S omm R e o)
N - 1
Actual Power [ 6235y | 031 Maxpower [
e o555 . i ‘
MPP Power | 0338 KW
el ey | 5655 % | ‘
Me«.’“l‘%‘ e _ml 77’55& b HRE I / Autoscale ==
r——— Cursor Visible P 2
Ia"tpﬁme | o000 — : ~ 1 nz EI. I. 01'
.:.: JDF; .]' Jﬂc:m‘.(.:l fi : u[;\vcum @ Avilable £ 1s 7R | .
Fig. 10. MPPT efficiency and power conversion efficiency of sample 3
Table 3. Measurement of MPPT efficiency
- Solar simulator input and output
Test condition
(battery) MPPT Actua output
Sample Cacula-  Interval
Number Voltage Insola- tion MPPT
(V?g tion  Voltage(V) Current(A) Power(W) Voltage(V) Current(A) power(W)  MPPT (%)
(%) (%)
25.90 100 32.63 9.16 298.85 33.38 8.92 297.71 99.62 98.92
2 25.90 100 32.63 9.16 298.85 33.38 8.88 296.37 99.17 98.86
3 25.90 100 32.63 9.16 298.85 33.75 8.78 296.33 99.16 98.90
Avergge statistics 32.63 9.16 298.85 33.50 8.86 296.80 99.32 98.89
Table 4. Power conversion efficiency measurement
Solar charger input and output
Test condition (battery)
Sample Input Output Calcula
Number tion Display
Voltage(V) I.nsolar Voltage(V) Current(A) Power(W) Voltage(V) Current(A) Power(w) €fficiency efficienc
ton(%) o)y
25.90 100 32.98 8.99 296.64 27.42 10.57 289.74 97.68 97.68
25.90 100 33.26 894 297.38 26.34 11.01 289.84 97.47 97.47
3 25.90 100 33.19 8.94 296.68 26.33 10.99 289.21 97.48 97.48
Average statistics 33.14 8.96 296.90 26.70 10.86 289.60 97.54 97.54
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