20207111336 A1 | I N0 00 00 10RO A T

o
=

12) 539 afﬁ%ﬁﬂ ol FNE FAEL

(19) A A A 4 A 4 7] é} | 000 00 T 00O
= A A= 2 ZA AN
%ﬁ (10) S| HE
“3) A FTNL
20203 6 ¥ 4 ¢ (04.06.2020) \wipPO | PCT WO 2020/111336 Al
(51) FAEEF: (72) =} ©Z7] (MIN, Joonki); 28627 =4 5= A Y
HO02S 50/10 (2014.01) GOIR 19/165 (2006.01) AR 23, 105-504, Chungcheongbuk-do (KR). & €41
GOSF 1/67 (2006.01) GOIR 21/06 (2006.01) (CHOI, Won Seok); 35246 t) 2 A] A7+ T4F= 223, 1%
H02J 3/38 (2006.01) 7033., Daejeon (KR).
21) FAZYUS: PCT/KR2018/015039 (74) W& ¢l: E5 ¥ A & 2 (PLUS INTERNATIONAL IP
(22) FAIEYY: 2018 W 11 ¥ 30 ¥ (30.11.2018) B‘;?ZO:I(%; 35200 )AL A7 LS 809,105,
(25) @ dlatel TE g1y AAS (2l wATE Y R RE SR
(26) /MU Sh=of vl HEe] EEE 91819): AE, AG, AL, AM, AO, AT,
30) $AARR AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
10-2018-0150059 2018 ¥1 11 ¥ 28 < (28.11.2018) KR EE gggé) ’FCIRC’IEUéSZ’GIEE’G%J’gﬁ’ 21%4’}%\? HDEIE[CJ
(71) 29<l: st aasty = (HANBAT NATION- ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,

AL UNIVERSITY INDUSTRY-ACADEMIC COOP-
ERATION FOUNDATION) [KR/KR]; 34158 thd Al #

LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,

A~ B A E 123, Daejeon (KR). PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,

(54) Title: METHOD FOR TRACKING MAXIMUM POWER POINT OF PHOTOVOLTAIC POWER CONVERSION APPA-
RATUS

(54) 2rg o] WA v Ayt Ao Huj e FEU

82 N
83
& = 00 - k[ Toeal] [8 = vi0 + ki sl )-/
b2

Dz b

V(L) V(10

[ret(O=wret(t-ti-ae] [wretltizvrerte-titan]  [vretti=vreti-n)-av] fwret()=vrer(i-1)4av]

/ \ 2

- g6 57
Feturr

(57) Abstract: The present invention relates to a method for tracking a maximum power point of a photovoltaic power conversion
apparatus, in which the maximum power point is tracked by sensing the voltage, current, and temperature of solar cells and, more
specifically, to a method for tracking a maximum power point of a photovoltaic power conversion apparatus, in which, by tracking
the maximum power point using the temperature of a solar cell module, accurate maximum power point tracking is possible, and thus
damage from a fire caused by the occurrence of hot spots in a solar cell module can be prevented, resulting in the extended lifespan of
the solar cell module, and in which a power conversion unit can prevent loss that may occur as a result of tracking power, not maximum
power, and accordingly, can transmit a signal to an upper-level control circuit, thereby securing safety.




WO 2020/111336 A | /1100000000000

SE, SG, SK, SL, SM, ST, SV, SY, TH, TI, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

84) AAF (BEe] HAZF Y= g 7tes BeE S/ 9
] 8o 13 E 93}9]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ. TZ, UG, ZM,
ZW), 241 o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, ID, TG).

0

—  FAFRALE A &} A (FoF #2172 (3))

(57) LobA: ¥ W e Hladre] Ag, AF 2 2EE Ase] ANAAe FEHE 2e SHOR i By
Aemagael Aojde 2o B 40w 0% Al fEdn] BEel SR olgele AAAAH L
2 oun A (o)A FFo] /A5G| ubeh, BFAA wEe] A Aol | 282 P sho] BFAA Lol
FHe Qg 5 gl on Aguat ot Al dde] ohd A2e b g 0w WS gl 4 WA % S glar, ol
whe} 2391 Alo)8 ol M52 wulo] Qhd & B e gl Wl A vag el Hoj A FEuye] B glelu



PCT/KR2018/015039

WO 2020/111336

E»

(MPPT;

!

Th

Maximum Power Point Tracking) A &1 %

b ¥ g7} ol Akl o o)

D

4y o] AbgH 31 9l e,

)
fite]
Mo
N

ol
y

i

ol

-

o
o

jruzel

B

of wte} s22] 2H

1

kel
=]

o A &% 7} W33

3

x
=

]

=
U] 2 W3}l ule} §39] 31 9 x| &2 FH )

4

&
LA

Il 259

e
ot

FAIRE 8200 A4 o] H o W = A

D

1

whebA, 19 S13 o] Hj

A
=
)

[5]

e

A L5

r

!

s

Jo]a1, 30041 2] H o

4 9

3 KR
=

[6]

T
T .

ol A

T P omax(S2)-P
S3 1= %
SR ESEEE 2

-

ol A

1

ko)
-

Ak
37

Ay

st LAY

5

S2 13
=3

=

1

ko)
-

= 9] 7]

10-1550227 =

2] A28 L oA

=7

At

o
b= ol A

]

],

S
5

et
2E
-1

L=
[e)

max{S33-17 5
10 4ol
% 5o

} 2

A oltt, ofof upel, £ W5} 7F Ay
o]

ko3



PCT/KR2018/015039

WO 2020/111336

i G . 3

_ XA e y < o}
T oo BF T T 7 A w9 -
50 )l wro<e X A iy o Wﬁ o o ol ~ Jﬂ_ oF o - _MT
T ol W o ot o — TRz r
T N <) Zuo#i_. o) o X =) =
i ET = X o X o T wooER
iﬁ_ Mmoo EO o B X ﬁﬂoﬁ T ol u%o_ei o NG
M# X T = N B N o o o T o_a W o v W
D e T A ToM W
o= o/ o 324 %o o e S X — —
PE oo o — o T N o o iy ol o= w KX
B = F s N ™ B R
oo = mo 0 g o - = of T = ~ 0 oF B
=X T e B % m N ° & ™ 5 o %o A
o o o No H_Al g = - o X ol o N b oﬁ X =3 T w
T TK - © iy i T Mo 2 o ” ol Gy "W
— H \mﬂ r O_E EE O_E JXIL =< _ZT N o = ,.ﬁ JXIL ,ml Et =) T
©oEm g B w M= i W 0T = R
G o LB oy v = oW Tl il w2 = B
NI =y X J —_ o) k) A
5 <o g W mp U or o+ o o Bl B 9090
N g RET gf Tan. @ TF
Ty Mmoo W dy X RO T I ey I A
G TR R ~ T B T A 0 F) A R 5 EE
ﬂmﬂﬂa &]HOIJVMLO# U:W,._Ompo\wrw_ H_A‘ll‘wﬁi ‘I‘aﬁ ﬂ&ﬂ‘aﬁﬂaﬂ T = =T
LG T o T A T o X = X oR o e Mo T T
o ¥ om o E W E il hr Tarwoy <A
T wﬁ = wo o —— o mﬂ nE O a = 50 mtw Mﬁ ol o 5 ‘o T = <= A,At
e va fi f ~n| =]
Pl e T kT T W LR Xoa = B WAy mes o
ST AN JCH q L E o T R oM g TGP
ooy TAAE g me . W O Rl S~ I ey
Ko Py w I N ol TR gazr @ ld m I o Y
T o E._ ﬂw_ﬂ #o oF m _IWWL Lf ~o 0t o o ‘UI Ot mv_.H 0 ) = :.L ~5 ﬂAro o ! —_~ ol o_e
< L it ° W SR X of o 50N e oy mom
By oy o x X K W R = oo oy m o & B AR o T FD
FEgogw izl TFNambesPags Tus gaps 9 Ppd s
S ™ o OA_.Euk} —_ B - or | N en
g Py Eyr TR R ppw Pagdagres By
53 n N o% o Lo N T AR o Gl - 9% {- o H B -
& = S = 3] o 3 ) T F %5

[20]



PCT/KR2018/015039

HHe FH

}

O
8

g 9

=

=

=

=

ko)
-

Fg o] A A
;7] 3

=

WO 2020/111336
=)

[21]

k N’
o | o . N —_
= LN L) % ay e 2
Foop S s 2 = w3 Py =z X
Ao O ooy R B 2 M om® T
W oo MWOE 2 N g ) Nro N X0l — ® N
S G S ooox CE R Lw w
_ - N N o N 0
zﬁﬂ.ge o7 &, ~ T N %0 M”c+ U ML\Q .o
n_A]I = N Dp S = ol v o) M ol m__.e ol = M 1dr| ¥
g ~ ~ N ==X ool
o = <] ﬁi P mv_.H V o V AR N V < e fo V
il I e O - G
R L 2EAE_af UF
Jore e o % = ORGSR i
AR R oF ° s N on o) W ™
2o N oo i ! T _ _—
oY L X J ~ e — T o X TSN o
o oo X o X o L N o N
iy & ™ o = . X0 S X %o N W e %0 ~ = -
(R R I by ® BN oo B w. CRRE
FoT & o T Mo & 7 ® 2F Re 3 Frh
TN R o=m O - = H wm % = W s
=N S a2 m X R X X - —
= o <o X ~ =~ 9 wo Hr ~ 9o Y No N
PN e S T R N %o
of o R, X A = i x = ~ ol M <
T R o B N G R O O Y
Mool L T B N owo 0 o Lo S Do ¥
oy = 0 RA ) o Do e ol XX WR
KL oW T owx e || e N e N T
o N\ o ﬂ, B O~ oH Nro wir k. <] ~ Nro \)\U V( ™ Nro \)\U N Mo Mo
R o7 b w7 XM oM oy w ~ ~ ™ M
JXIL _ ,m_./l #E — Y N < T ot ~o — T ™ —_~—
R B S E,w7jﬁ%w(ﬂm CN % X
EHT o NE R p N g LN g s %
e N 7T Wl WL o= Lo O N o Sl R
Mol g % F OB Mom My & oo T T OTaOT LSO
0 0 o] HOPr owm o TR DT U
e N T < .. "B R e g
N o < w <) ~
U A A | S 8

+ AV

refiioa

i,

refis;

—12:‘ﬂ£ﬁ

Al

[28]
[30]



PCT/KR2018/015039

WO 2020/111336

SEEEEITETIRNE

3
%MAV%mﬁﬂ%7]

ol
H

!

=
[}

N
r

!

s

i stol] whel 7] ol Al H T

[31]

WEE AHAUCp,, )Rk 23, WA AR )0l o2 A el A

A AL g, )00 ol A ARy, Rk

B
A

29 Zh( P(:-l))iq 2}

o]
= AE

U op) & A7A )

st

=
[}

1o =
%):( AVref*(x 1))01] /E) 7] T

=, &
HEd A

A

i %

WEE ARACp, Tk 23, WA AL -, )0l o1 A el Ak

A ARG g, )00 o1 AR AG Ry, R

B
A

7= 3k P(H))EE} 2}

ANA, 71 Ak A A= p ool ol Al el

[34]

9% 3o

=
=

BIRSPY

mo

ul
=

T
T .

5
T

Ho}, e, o

2 sard

Fis

51 of of

o] 3



%5 of

PCT/KR2018/015039

Auof A E= A
TRALATEE

o oh&

WO 2020/111336

— T M B oo ol
e = ol ~ <0
{ & T M r =
~ fdha ow gw oxe8 Fwmu Z
P ogprTw o4 FFT S wEIAgx 838
T omww X o® O TE M z2m Fr P
N wgr ® 2 M F 8 o o+ o
. Ot 0 1o =< X N Gis A,._ O# = =]
mﬂdl%ﬂﬁ_o R = Mo ﬁmﬂﬂaﬁ n,momMmMﬂ_._wo
o Lyx A o wH TR o
Eoﬂﬁoﬂﬁa y :.LQL HaﬁﬁLﬂoﬁuPL Nl K
—— —_— OJI_ 7;0 O;O\u/ JEH
T K Z T ol - ﬁxb,molﬂul & S i o o
- — o Jri — e of o 14 9 1600HT
0N :.Lﬂl o T KH O T 7 2o Mo — (Wiao,m
2 N K = <X o < - = Ay
oggﬂlo#ul &m ﬂw ﬂ,ﬂduﬂﬂnﬂbtﬂul ﬂo_eﬁvam
FrERT X ok Mygogila oo™
P e W g x BT Eg I m o E g r
T R R S - R T WA
JEEXE 8 % rogeflly Fofed
-~ —_ O] - . HJIM% ﬂ \uh;o7
RS mo W N SFa TR T8y
TESE® Z T LwPIlouT p@ed
ooﬂAﬂodﬂLt B ﬂm_lmo EoiollﬂﬁﬂwﬁmOa_MmmWﬁWiﬂ
P o e® g a2 REX
PESEL L N paPeTieMg@oog
WEEX gy X gy Ml gle®aT iy
%ﬂwtmmﬂ Topn mlXFEdz 3Ry
M odre Womny e gTR L@ TTETT
dlo#o#onﬂ ~ iLﬂleﬂMHEQﬂEUWwﬁmAHEE
R LA T g O B P TP S
B RE LR T oy 0 W IR
Eogwmo%%.Eﬂﬁ%wru%ﬂu%%m_w%%w%%
PE e NT T g s eI INX
T AN T T A B LB T AT O F kB
G T oo E P g Pk oy Mo BN T WD T
XX OO mpE T W T M HT BT T
) > g = & =
ae) SO X i i

1

1

7]
1714, 371

[45]
[46]



PCT/KR2018/015039

WO 2020/111336

ol
™

-

S|

[49]

.

IS

!

ol

71918

YA
ar

A
H

-0.3%/°C 7} © ).

[e]

T

(k) #k

[e]

o, 4] e
FAK

T .

Al Eg(Cyol A 25

4

&
LA

OO]:

S

=

Ak o R A4y
2=

=

52 304 AR uke) o],
A 013400y 7F A V), AFHD), 1231 7 BEC) S £5(T)

A -5 (Celsius, °C)
TC

o

[51]
[52]

=

9%

A

i:l

=
=

l

S

2} A

o]

tﬁ‘

(300)°1 A1 2]

&tol ¢

}

A
-

=7

slo] 7] A o] H-(400)°1

5

g

=

2007} =

T

=]

Ho}

ko)
7] & %7HA

T

A%
o, 2371 Ak AFD e S
o] F, %71 Al o1 -(400)

HAAAGSHE
AMV) 4h& 9™

%

==
—

[53]
[54]
[55]

No

AD2 ~

AEAS DOl A

5o ARk 7y ELE R RN V(r))oﬂ uhE 2= gh( P(r))%
b, Ak A= 3k P Ak V@)Q W glol) whe} A7

D

=
=

ko)
-

3,

B

A~
T

=

Joll A o] 2

FEaA(D1 2 S2~83) 2 A7)
-

S4 ~S7)

A

ak

HA
A
D5 %

A

[56]



WO 2020/111336 PCT/KR2018/015039

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

7
oy, 471 BAAFAESADI % 52 ~ $3)0ll A, 7] HAZAMA( 4 )&
st7lel A 1o efsf Ab=d 4 3lam,
A1 oA I — 17 o S
AV= 1, k|7, —a]

AT, (g WAL o, - WA AL 77, 54 QALK

ofd, 471 BAARNH( ppe 871 588 AR 7,7t 87
NNEZ S (@ 7 E @ F ulatste], 471 A ASFC g el 7] S84

|25 @) #kol o] At ghel 7] B dTw)7F w8zl

r-g{_t
=
rlo
bt
N
i
N

U &2 A8 3=, 249 A AL 5(T1) 2} 752 5 (a)E Bl a(D1)3He,
9] 5(D1) AT Z4 8 AL E(TO)7HEE R @F 230, 8171 4]
1-19]] whe} BAA AV S ALt = 73 28H= Al A sk
AAFEA(S2)E A A AL,

Al .

271 vl A D) A3 A E A 5 (TK)7F 7] 525 (a) o] shehd, ofgf 2]
1201 whe} HAFA Y AV)S AL EE 7B s A2 At WSk
ARPEA(S3E AAEE] 7] & AGHAV)S ALt = 784 A gt

NEAV= V], +k

i, 7] BAGA k)= 7] B Fx
= X

Tif L

° A ZE5(C)0] 7IE5(a)oll A o At

—_—
P}

.

S Agete] Fo R AA N = gho R, 7] B dA BEC)] F ol et
HEE 5 ) o VoA, 3] Y ESE () Y] A EE] HAYass
=92 7 = AAY 28 ouletH, A ) dubH o= A 2550 M 2]
A BEO)°] A 85 d 5 don, ol A7l 7IEL %@ F A
552 A E Ao =, A V] 7 ES () o I SRR BEL T ¢
Aol wheh BT EEE 5 o, ARk o g g4 RE e 54
Algshz 712250 AN 2555 AV 72 S (a) R ok A B A 9
BT, 71 BT EE - 0.3%/,CE A H

o] % V] HAAY FEHELE AV SAHAASHAA 4=
21 R = R B AN I Ak V@>°ﬂ e AHU( p @>%
AbEsh, Ak A e gk Py Ak V@)ﬂ H }ol] uhe} 4]
A s ] o] A o] F ol B 5 Sk ak( Vre)% Aotz FFEA (D2 ~ D5
1;1_3

S4~STE FASA, ofml 7] AWAHFE AUUC g )= 3718l 2 201



PCT/KR2018/015039

WO 2020/111336

AV

+

Tﬁf it—if

1’/,

refis

-—

2: j 1’/

Al
a

[67]

P AR g, )l e

whek 47] ol 1 A% H o)

Ak(

W Py

¥ EX = g
A7) AERE QA AR p 0] 014 A1 4

3

22

[70]

YETh F3, 84 Ak V(r))ol o] A Al o] H Fak( V(I_l))iq

ﬂ,
~

Fk( p(r_l))iu}

=
A AR )0l ol A0Sl ARHK )BTk A7 g A

A

e

¥ EXR = g
A7) A A ARG p )0l ol Ao

AL 3, )01 ol Al

B

Fk( P(:-l))iq =13,

Al A el

#h( P(;-U)EE} 2L, S A A Qb ak( V(,))O] o]z Al 4 ¢

e
AL, JETE AL 22 5 4]

Al A el

T
T .

e

=

]
)

X ox

Gl
A
2=

0 ~

k)
=

B

A~
T

KeN
=

=
T

HAl g st 4712t

=l

r

stoll utet 7] o

I
= o

W 14
= o)

£ &3l

(S2 or S3)

|

&2 @A

o] & Tl % AA

[71]



WO 2020/111336 PCT/KR2018/015039

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

9

o
o
=
z

HAAGHAVYS AL 2 AT, Ao Al el Ao &4

vl g o] A Al Ao A e A B (P(-1)S v e} A, @A A A-E (P
Ak o] A Al A H(P(-1))0] &L A Bl D2)ste], A7 Hl(D2) 2 3}
Tdstttd AA) A gstar 9= Aol HFE A4 dso] gloke=
SolnE, Ao A A FE XA Bl glo] th& Al A o2
oz,

“1e) 3 47) WO A7) AA A R ek ki ol A A

A}

o] Folahx] errhwl, @A) A4 EOEREEL < A,
P(r-l))] Pl e, = A A (P(r))oﬂ1 ] ] (P(f-l)) A

71 gkol 0X.tF 41 & Hay(D3)F

71 BLD3)N A, L ol 0F. T A Ao, A AL ASHC g el A
Hhs ol AT ASKC )= WAL S ghe] 0RL T F4) 5 H] (DA F T

71 Bl DA, 22 ghol 0R T ATk, A= 3E A g, )
AA el AR FE Akl 71 FF AL ppre W gho = 7Al st

(DI A, 21 ghol oxek ZAL Aok, Ao AE =%
AR 3y AR ARABEE AL 371 25 A )2

R
o4& A7 7HA 0.2 ojRhe),
£, 7] 1503 A 1 gto] om ek sk, @Al Al ASH pr )l

Hhs ol AT ASKC )= WAL S ghe] 0RL T F4) 5 H]I(DS) F T

18] a1 2 7] B 3D5)oN A, 71 gho] 0R.t) @A Hobd, H o)Al e =g
AL pr, ) AR AR ST A ghol 47] 3 A

7BAlste] sk @ASHE Tl HANAHFT A4ah( - )= Bt



PCT/KR2018/015039

WO 2020/111336

10

[80]

Ay ol §7H5 A

No

g0 A

g ol At

-
[€)

°]-&7t



PCT/KR2018/015039

11

3749

|

1

WO 2020/111336
)

Q_—rL

3|

[

Al AV = Vi ifa:[ Ly —a.[

o171l A,

ﬂ
1)) A W M
o RO ol
- N Ty F R0
5 < T
N el V —_ ﬂ__LH Efl
t ot <
v o 0oy o
N Do = S
- KRR o 1
i o BK Mo X
o} ~ m) _ﬁl O w
BN TR B i
®5 v AR g T 2
SR ! Mo
o} r 3
_._E _5.3 of mw_d N A M _ZT
FORRT X ™o S
Mo o o Sy =W
® MMM ° o &
- X0 % _5.3 ‘M iy X
NI X — ) =
- p o
= W o0 B o 0 N T
— e B s | o 2
EL 1o 1o ,.ﬂ_vﬂ :.L H_Al Of Y
%0 % e % G o] = % %o
PG S C B RO = A s
— A ol XA IMa wir oW < T
N~ &) o W T
‘W ~ @ ™~N i N NZ
T 2% R wm % g ®
A O R . SO
O mu_.H "W ,m| 1: ] ﬂ_o% T N_.o N_.o 50
L T A I B
T~ R i B G et~ §
oW RE OB AWAET R T
N
_16ro
ll
‘_Jﬁmo

&7l

bod, 471 |AASHR 3, yell 471

[s)

(a) 2ol o] Al gkoll 7]

H] !

=

=

()2} 7] =-5(a)

o 31 A,
=

o 3101,

i

1

[}

i

AE AL 7, 7]

q.

q.

( Ap: BAAS
z

A2
7
A2

|
|

)3
5} 4

q.

q.

Q_—rL
Q_—rL

3|

[
[



KeN
=

]

5l

¥ =

/\01—

/=

PCT/KR2018/015039

20] 2] 3

>

71 AAAKE ol 7]
Al

(2] zFol o] Ao gkl 271

12

A FE AL, ) 371

o 3101,
o 3101,

1

[
1

[}

q.

q.

A2
A5

|
|

5
- 6

q.

WO 2020/111336
)

Q_—rL
Q_—rL

3|

[
[

Aol A,

o
Mo
A

AO

MEAN

Zh( Py

AA( Py
YRS, @A AXHUC g ool ol AR HAHUCyr, DH-

71 @A o, el M sl ey

X]-:
ARSI - ol ol Al o] Ak

o 3101,

1

ZREREEL

q.

)
A6

- 7]

q.

Q_—rL

3|

[



PCT/KR2018/015039

AN TN

[e)

=

A Ap)

13
o}
H

4

&
LA

[e)

=

o 3101,

2

)oll 71 &
AV,,er ,
ke

A6

3} 8]

WO 2020/111336
)

Q_—rL

3|

[

Aol A,

o
Mo
A

AO

Zh( P(i_l))ﬂr

W Py

YR Sl A ASErC g ool el Al el Akt DB
Al RASERRC pr ol ol Al o] 2 shgk

o 3101,

i

471 A

A6

3} 9]

J?rLfs

[7(

[e]

No



WO 2020/111336 PCT/KR2018/015039

12
[5=1]
|
|
o | l
max(S% l
<P,
// /I\C’“ leax(SZ) ‘5
<~ l z
// v P &
~ | ,>,J\c2 §
Po?
Pmax(Si)
conver tor
(300)
ozt ~ [q CPU
7 eat sensor
2 (200) (400)
e
/
/ FPower
/7 {500)
VNN DNDNEF
Vsl




WO 2020/111336

[5=3]

2/2

{ Start ¥
81
|Sensing vity, 1ty Tt /

01

YTty > 2

N

82
‘ 53
av = vit) - k[ T()-al] [av = vit) + kT -al }«*”f’a’
l
02

PCT/KR2018/015039

[Vret(t)=viet(t-1)-av| [vref(t)=vref(t-1)+av]

[Vret(t)=vref(t-1)-av| [vref(t)=vref(t-1)+av

723
oy
feed

[Tt B

{ Return }

57



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2Z018/015039

A.  CLASSIFICATION OF SUBJECT MATTER

HO28 50/162014.01}0, GOSF 1/67{2006.01), FO2F 3/38(2006.61)i, GOIR 1%/155{2006.01)i, GOIR 21/06{2006.01}

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOZS 50/10; GOSF 1/567; GOSF 1/575; GOSF 1/67; GOSF 5/00; HOIL 31/042; HOZS 50/00; HO2J 3/38; GOIR 19/165; GOIR 21/06

Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

constant

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: solar batiery, maximmim electric power, femperature, voliage, current, compensation

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y KR 106-1729217 B (KDT CO., LTD.) 02 May 2017 1
See paragraphs [32], [64], and fgure 9.

A 2-9

Y KR 10-2012-0138184 A (SAMSUNG ELECTRONICS CO., LTD)) 24 December 2012 {
See paragraph {29], and figure 1.

A KR 10-1550227 B1 (SK C&C CO., LTD.)y 11 September 2015 1-9
See the entire document,

A KR 10-1458363 BI (KONGJU NATIONAL UNIVERSITY INDUSTRY-UNIVERSITY i~9
COOPERATION FOUNDATION) 06 November 2614
See the entire document,

A US 4580090 A (BALLEY, William L. et al.y 01 April 1986 1-9
See the entive docnment,

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

14 AUGUST 2019 (14.08.2019)

Date of mailing of the international search report

16 AUGUST 2019 (16.08.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

) S International application No.
Information on patent family members

PCT/KR2018/015039

Patent document Publication Patent family Publication

cited in search report date member date

KR 10-1729217 B1 02/06/2017 JP 2018-018505 A (1/02/2018

KR 10-2012-0138184 A 24/12/2012 EP 2535784 AZ 19/12/2012
Us 2012-0319640 A1 20/12/2012

KR 101550227 B1 11/09/2015 KR 10-2014-0068560 A 09/06/2014

KR 10-1458363 B1 06/11/2014 Nore

US 4580000 A 01/04/1966 None

Form PCT/ISA/210 (patent family annex) (January 2015)



FAZEN =
TAZANE LA PCT/KR2018/015039

A, Bl 3l 7| EF(FAESEFAPC))

HO02S 50/10(2014.01)i, GOSF 1/67(2006.01)i, H02J 3/38(2006.01)i, GO1R 19/165(2006.01)i, GO1R 21/06(2006.01)i

B. ZALE Eof

AL HAEAEAISS EFE 7)A)

HO2S 50/10; GOSF 1/567; GOSF 1/575; GOSF 1/67; GOSF 5/00; HO1L 31/042; HO2S 50/00; HO2J 3/38; GOIR 19/165;
GOIR 21/06

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

d

A ZA o] o] S| A4k dlo] Ejul o] 2] o] ] v o] 0] 7 & Bl G A o) (3D a9
cKOMPASS(E35] 4 W H A 2~H) & 7] 9= )% X|(solar battery), A (maximum electric
power), =X (temperature), #St(voltage), 5+ (current), X4 (compensation constant)

o

c. #EE™

S AeTdw 2 B FAENE s H)] 71 A el A
Y KR 10-1729217 Bl (523 A} A o|HfE]) 2017.05.02 1
el 32, 64, 2 =W 9 Fx,
A 2-9
Y KR 10-2012-0138184 A (A A2 3A)) 2012.12.24 1
etk 29 2 o=y 1 Az,
A KR 10-1550227 Bl (el =A o] K hs] 28] L) 2015.09.11 1-9
AA 3 F=x.
A KR 10-1458363 Bl (FFdigtul Aterd=® o) 2014.11.06 1-9
AA 3 F=x.
A US 4580090 A (WILLIAM L. BAILEY ) 1986.04.01 1-9
AA 3 F=x.
It "ol (A 71 A o] els ), X dgEs 6 #e B2 A2
185 & £ _ _
T SEE s S T A EN w90 T 8 FU0E FU 4T
‘A7 538 B E AoE nelk duAd esEL A g gy HoM WA IR AT Qe ol2 2 clda]) 919 2184
79
AR AL PRSI ISR AT o s wae 9 v a0 £ dwos 37a wwa 2
colm e EE A e T EEIRA g Ao B}
U7 QA T g E e A)Ehe B B2 A8 EH FAD e . , ..
i e gjg;l} o]%(o]l%}g T A)E Y ;;] o5kl oL%/jg_O%HaL Y' SEFdwo] ol 4 5 FH o] efy o] de] o 2
o] Fedabel A A A 37 dw

P ¢AD el F el FAHA oY FAZAD o] Kol F/) A FH ‘& B A SR Sole Y
Al Ak o) A gl A EA ] D
20194 089 149! (14.08.2019) 201911 08¢ 16¥ (16.08.2019)
ISA/KR®] 37 5 90 T4 Ak T
2 =8
) a5
W4 5 182-42-481-8578 Aehule +82-42-481-3348

221 PCT/ISA/210 (- WA -£A1) 2015 1€



i— Z‘“ }_}\]_ B —T’—}‘1 %Zﬂ%%]ﬂi
g5l A Aw PCT/KR2018/015039

A 2 1 A o A

g L nel FANY o853 %% MY

KR 10-1729217 B1 2017/05/02 JP 2018-018505 A 2018/02/01

KR 10-2012-0138184 A 2012/12/24 EP 2535784 A2 2012/12/19
US 2012-0319640 Al 2012/12/20

KR 10-1550227 B1 2015/09/11 KR 10-2014-0068560 A 2014/06/09

KR 10-1458363 Bl 2014/11/06 SRy

US 4580090 A 1986/04/01 e

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

