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BIPV System Design to Enhance Electric Power Generation by
Building up a Demonstration Mock-up and Analyzing Statistical Data
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Abstract In building-integrated photovoltaic (BIPV) systems, power generation functions are integrated into building
functions by installing solar modules in combination with building materials. While this integration appears to be
attractive, a design method is needed to achieve maximum power generation. Previously, the influence of the design
elements on power generation was analyzed by computer simulations and demonstration tools. On the other hand,
problems remain due to the inaccuracy of power generation analysis and relationship analysis, and limited
demonstration. To solve this problem, this paper proposed the use of an extended demonstration mock-up. The
mock-up was designed and constructed by implementing the design elements of the module types, installation angles,
and direction. The actual operation data for one year were analyzed to evaluate the effects of the design elements
on power generation. These results can be used to determine the feasibility of future BIPV systems and the optimal
selection of system design elements.
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Table 1. Detailed composition of BIPV module

Classification ¢-Si module a-Si module
Type Glass to Glass Glass to Glass
Size 1100%1300 mm 1100x1300 mm
Transmittance 10 % 10 %
Power 161 W 82 W
Cell Block
. f
Diagram 1
BIPV RE9] 244 5E Fig. 13 o] A% FHu
A ZAPAS Agstel Y TAZEY IEC
612152784 A B FAA), IEC 61646(27F Bl
A Foll wt SAo] HATH9-10].

Light source

Mechanism part Control part

Fig. 1. Composition of BIPV Measurement system
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10233} vbak A g]#(a-Si) EE59) F7¢1 IEC 616462
1028l AAH BEo] AJgAAe] wElA BIPV &
o] WA 5E =43 AvkE Table. 201 vehdith 7%
F2AES 1000W/m* ol A 2 A el i(c-Si) BES

A% (Voc) 2621 V, HAF(Isc) 8.05A, FHh7=(Pm)

160.21WE UEhfar glom, uhep du)F(a-Si) ZES
A} (Voc) 12648V, AF(Isc) 1.31A, ZHNA=(Pm)
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Table 2. Power output characteristics of BIPV modules

Cell Temp. : 25 C
Wind Speed : below 1 m/s
Class AAA condition

Test

conditions .
Irradiation :

Mo Mol PulM] k] Vol] Vol bl R

Towous w1 o

c-Si
module

[ 0 am 0

EEI a5

EE]

a-Si
module
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3. BIPV A|AH!I 2 (Mock—up) AIES
a7 - 25 2 A™ e

3.1 BIPV A2 = H7 & 2= 7Is

S (Mock-up) 719+ B Yd A sS W7ks] ¢
8ol Table. 39} Zo] BIPV AAIQAE u#ste] A
B4 A ss AAsIH on, SAEE AAkAlel 9145
S A A LS A AT YU(KCL) &2 ZA T AE of
Fig. 29} o] FEak9rh.

BIPV A28l 53k npep Aol dx|elo] HX]
HFEF AX 2] weh el Abol 7t dAskAl |
T} weba BIPV Al~Ele] A% 5418 thget HAF
go] A8 7hs S aelste] Ak, Wk we Ay
g W g ole AAE 27FY, ZF ARl A
Y WA A4y} vk A2 BIPV EES A8}
o Al2gle] WAAdsS Fretetal o3 (UANE, &
L, F5 5ol & TS 3 o e dolH
Hlo]~(D/B) T-%°] 7Fedte® 59 AF5 AdEss A
A3kt
Table 3. BIPV mock-up design summary

o Construction Size : floor area 238 m'

o Architectural

- Azimuth : West(W), South-West(SW), South(S),

South-East(SE), East(E)

- angles : 90°, 75°, 30°, 15°, 3°

o Electrical

- power generation, power consumption, etc.

o Environmental : solar radiation, temperature, etc.

o Monitoring method

- MPPT method using electronic load

A% =g NGB Fo AN AALEE b
Fe] Yrrgol AASH ol B A9IF 57}
YT, FED AL A FBE wedsiglon,
MAZEE REAQ AFHE AEY Fejz 27
= 3709 ZH=(90°, 759, 30°)9F Al FHE FFEE 2
el 2h(15°, 39)% weistel AASLh AFE A
&% BIPV BE2 F 120%°] L85 AAs o, 2
B4 delE 2E 60y vt HejE BE 6032 7
AR, Ao wEt FUshAl AA|ste] BIPV B
Bt WA AolE AT 4 JLFH AT
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Module Temp. sensor Indoor Temp. sensor

Fig. 2. Mock-up demonstrated, side view

tolB S H58h=s YUY e Fig 33 o] A
X]— ik 3]’(E1 ectronic Load) = o] 5} N[PPT(M aximum Irradiation sensor for installation angle and azimuth

. . N Fig. 4. Installation of measurement sensors
Power Point Tracking) 4]0 2 AL E = 4= 9% °

-
= ws}azgu% 15 Sl i%lao% 959 7(
174

3.2 HIO|E{HI0|A 7= & SAJHY
o
o i g,

(ANOVA)9| frejak= %4%}91@ e
‘JMIT 0. 901MQ 7% z;a At

2
%E 7]f°i o FE(p-value)E #

o WEIES) FIAE BFHALL

9 51 B 45 e
S ) Qe HIAL el el e
o MAEHS AFENY] SAste] B 0

#1 ~ #1-1: Voltage Measurement O]‘EH-QI Table 4’ Flg 5}]_:_ /Ka]sd/goﬂ}‘si —;,2—73‘9_ BIPV

#n : Vltage & Current Measurement

E’_EO Sg_iAz 2~1 201 %E:o
Fig. 3. Mock-up monitoring system &l K_OO Wim 000 W)l ut &°]
B4 0] AZgh Arlo} Ravlwo R AE A
MAS] TS F 4 9= onaAT g gy dlolde] B BT dS0S vl vlolE otk
A=l FFe 4T o =S Fig 49 2] BIPV
BE ERd AxZud, dxdehdz =AM Table 4. Comparison between actual measurement and
(Sensor) A3|31e] BAATOE|Z =519 prediction(Sandia model) for BIPV modules
T = h
) - - = . . Power(c-Si) [W] Power(a-Si) [W]
tHFeR ASHE HelHse] wads sl 4 Classification Pred. Meas. Pred. Meas.
sto] EA <l dlolE A g 139l vy E(Minitab) 200 W/’ 32.65 30.95 15.2 10.71
o] BAA EAH FAHEA(ANOVA) HHE A 400 W/’ 65.14 64.11 30.76 28.13
ko, 9 = e Q=] Holy A4S o 600 W/m’ 97.26 96.89 47 45.87
o, BANSE7} xS doly SEAY BANS 800 W/m’ 12895 | 12897 | 63.99 63.84
2
v\i_}ﬂ 01_7] -r]o]—O:] 57:” -]?_1 ]_*7 v‘f—i‘((}orrelatlon analys1s) 1000 W/m 160.18 160.21 81.79 81.61
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A7 Ae)i(c-Si) BEY W A2l e-S) ZE ¥ gEol AAdS shdrhal BAHh
chabe gaat WglolA el Bkt BANSE BAE 2
ﬂ}—, ﬁtﬂ:zivo__i %qué%‘o/] /\E]%%}\-ﬁ ]%%}\_O] %OE]—S}-H] Probability Plot of Insolation
el AES wola glony, v #2200 W/m' ~ » ] [ s
B RENgP e
600 W/m®) WSl o] WA e 2o Aozt s - /..:/
S g ATk B FAL SlelA o] s e A e A"{. -
BIPV AlZ=glol| %= QW El(Inverter)®] T A|g E;‘SZ L
s
Ae olske] & UL 952 & BIPV Al2we] 2 . s
Asole A FFE vAA we Ao FAHT [
wood oo o smoco oo o0
sl ) Fig. 6. Nomality test for insolation
100 | iMeas.)
140 -a-S:mree:;)
Fig. 7¢ AX2%9 QA dole) ghee] 534,
5 SRWE AFH Astel rlume] Ry
z (AVOVA)S &g Axfolk,
EUEE 717120173 1€ ~ 20179 12€)F<¢te] A
A7ved K ol ghEe] HALS uwe Az, A
4w|_|gntso$cuec.'w'—r)m 277 95% Il A 2] EHE(P-value)©] 0.05 H|RES
. . . . o] % It o0ls 12 3
Fig. 5. Comparison between Sandia prediction and 2 dlold gkEol Aol7t vkl drheta &
BIPV module power characteristic < Atk ZAk1#(Residual Plot)ol A dlo]Ee] E¥ %
(Fits, Order)®] sfl& H71sho & 433 534S
g7k = vk Ak 1] B (Fits) S Bk 4
4, SHEE IO[E{7]8E BIPV AARO 5 yzow a%4e =43 Hue Holx QLo
LHds =4 SR 5P sk B
41 EAX WHE 8 Ho|E R4 HE
N . o - General Linear Model: Insolation versus Installation Angle
AT B AFFlA FHEE RS vl g N
o] ZAMA Y] QFL} Au|o] 0 %A Sof W fo]E e e e o T 5 m e, a1
e - = Analysis of Variance _ _
SF7H WA HQEA, ALLEE AST HlolE Sl T ot T L e i [t
Error 20 66275668215 3313783411
,(1; %%@gi x_]._g_-g]_.‘i_;(]o] tH—a—]_oq ﬂ]oolg%l. OEI/\],%]:jq_ Total 24 2.53039E+11
sl tigk FAAR A4S Egato] HlolH fE MG R atad) Resatpred)
° = = oﬂ 575555 68.57% 59.08%
A& A5
Gafegell tiste] TP LAEG0) T AALLAR(159, Residual Plots for Insolation
30°, 75°, 90°) HlolE ol thate] SAA 2] T2 ol Frotsy P L
vY #(Minitab) 2] #AHEA(AVOVA)S A&, o i s .é
olE] ft59 =y, A, Al 5o rEds 4 - F :

Fahoint.

Versus Order
Fig. 62 AX 7w dalek dloel o] A4S AF . m AN
5 = . 1 AN
sl7] ste] miysie] A4 A5 (Normality test)E 7 A YARY! ij &
o ~ ~ | L yooe
g3k Aafot}, AX]7F=(3°, 15°, 30°, 75°, 90°)°l th3}t R m:., R

of 1d &<t FHE A doly gEel A3t
[e]
&

95%0|Ulell A £-2]8-E(P-value)©] 0.05 ©]Fo = Hlo] Fig. 7. ANOVA analysis result for insolation
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(c-Si, a-Si), AAZF(3°, 15°, 30°, 75°, 90°), A=k
(%6‘t LJ—E‘O’]:’ 3k ¥, L*}ﬂﬁk 1\16}:)01] w2 vk go)
E gkl diste] SAAHE TR S ARk, o]
Heol 594, T, A 59 s AEstdd
Fig. 82 EE9 &, A7k, AXga e

g diole o] AatdS ASsh7] f18te] mysie] A4t
’d 7S (Nomality test)ys &gt Arjo|c) 11d g<tel
FRE =] Holy ghEel AlEFRE 95%C] A

o &-E(P-value)©] 0.05 ©]%Fo=Z dloly FhEo] At
A& 7RITkaL A

Probability Plot of Power
Normal

®

0 | R’:h\ue on;;
e
Fig. 8. Nomality test for insolation
Fig. 9= 24 doly g5l w494, sEds
Hse7] flste] vy v‘i—ﬂ‘i—*—i(AVOVA)% SR

Aol

General Linear Model: Power versus BIPV Module, Installation Angle, Installation Azimuth

Factor Type Levels Values
BIPV Module Fixed 2 a-Si, ¢-Si
Installation Angle Fixed 3 3, 15, 30, 75, 90

Installation Azimuth Fixed 5 East, South, South-East, South-West, West
Analysis of Variance
Source

BIPV Module
Installation Angle

P-Value
0.000
0.000

DF  AdjSS Adj MS F-Value
1 26794893434 26794893434 309.02
4 7954809312 1988702328 2294

Installation Azimuth 4 910827720 227706930 263  |0.049
Model Summary
s | Rsq |Resaed) R-sagred)
931173 91.14% | 89.14%  86.15%
Residual Plots for Power
Normal Probability Plat Versus Fite
» -
2 woe| T, e .
= -~ S P
o I T L A e
= oy - - - . -
" E . ' .
~20000 -
. .
Fitted Value
‘Versus Order
=
+oc0s 2 .
oo ™ % Pul A
B = art ! TalLdlf
i Y '.‘"".v;'lllriﬂ 8t
i 'Ry FaLAlh
E F oo $ 'y | l ’h
* e B!
:
° ' 3

Fig. 9. ANOVA result for insolation
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123188

996% |
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0 1000
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Fig. 10. Correlation analysis between insolation and
power generation(installation angle: 3°, azimuth:
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g)oj AAAFR)E 0158 10744 2] HHE 7}

2 APAG 1.0 sk A8 A, 0.7%%1 1.0
S e Ay AART, 0459H 0.7 S AE dad
A, 0.15H 04+ A8 AaaA R s
Fig. 102 AXWak A8, AX]ZFE 300 Al 9] UALRF
¥} wbd ko] A JJrOlE‘r ¥oj& e
AR FEol 0.996.2.
Arhar Ak AAlEF

(4. DI 2L dAgkee] 8

P

- Lo
- R

oo

,
=}
2

il

o
s A I
H]

P=al+b

P : BIPV A ~E19] =34
I
a:

b :

2 Z(Power)

A A}K(Insolation)

Table. 5% AA QA5
el gk Ak
AP AA R %A}s}@l
ALAG aoll tste] A
w2t Al e 734015}.

Table 5. Influence coefficient for design elements(BIPV
module, installation azimuth and angles)

Azimuth Module 3 18° 30° 75° 90°
c-Si 0.132 0.139 0.134 0.123 0.12¢
West
a-Si 0.070 0.081 0.080 0.081 0.050
c-Si 0.142 0.145 0.140 0.147 0.147
South-West
a-Si 0.076 0.085 0.081 0.075 0.062
cSi 0128 0.140 0.146 0.144 0137
South
a-Si 0.081 0.064 0085 0.063 0.060
c-Si 0.140 0.142 0.145 0.133 0.12¢
South-East
a-Si 0.050 0.069 0079 0.057 0.061
cSi 0.140 0.144 0139 0.138 0.138
East
a-Si 0.089 0.060 0.081 0.058 0.048
Fig. 11, Fig. 12, Fig. 13& BIPV A|28lo] AA @4
= == - = = 5 o~2 B S
(BEe] T, AA4E, A dFATE 249D

Aotk

594

Boxplot of a, a-1

—

0.135

0.082

0.053 —¥

¢-Si a-si

Fig. 11. Box plot analysis for influence coefficient

(installation angle : 3°, azimuth : west)
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Table 6. Cumulative Annual Power Generation (kWhr)
by Installation Azimuth and Angles

Azimuth Module 3 18° 30° 75° 90°
cSi 86.9 857 89.3 532 49.1
West
a-Si 4.3 473 49.7 3838 2838
c-Si 92.1 995 100.8 778 64.8
South-West
a-Si 459 462 50.9 40.8 336
¢Si 845 100.3 1036 771 50.1
South
a-Si 49.5 519 571 364 323
<Si 95.8 100.2 104.2 787 645
South-East
a-Si 386 515 520 313 326
«Si 89.8 915 926 €02 64.8
East
a-Si 36.1 463 46.8 342 312
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Fig. 13. Comparison monthly cumulative insolation for
installation angles(3°, 30°, 90°)
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General Linear Model: Power versus BIPV Module, Installation Angle, Installation Azimuth
Factor Values
a-Si, cSi

3, 15, 30, 75, 90

East, South, South-East, South-West, West

Type  Levels
BIPV Module Fixed 2
Installation Angle  Fixed 5
Installation Azimuth Fixed 5

Analysis of Variance
Source DF  Adjss Adj Ms F-Value P-Value
BIPV Module 1 26794893434 26794893434 309.02 0.000
Installation Angle 4 7954809312 1988702328 2294  0.000
Installation Azimuth 4 910827720 227706930 263 0049

Model Summary
R-sq  R-sgadj) R-sq(pred)
9311.73 91.14%  89.14% 86.15%

Regression Equation

Power = 133.82 - 0.2945 Installation Angle - 40.12 BIPV Module + 0.378 Installation Azimuth

Fig. 17. Regression analysis for power generation of
design elements(module, installation azimuth
and angles)



T AA

=EAE GG AL AT

A

a A

c-Si BE a-Si BEOIA 9 A

[e)

4% 99 75 % dlolee] FAH

Fig. 18, Fig. 19

%@MMM% mgmwmﬂmﬁjcﬁmﬁ% %@ﬁﬂ%%%%%iﬂ.m A o
uy o S T O = No Up oo W B o R o & xr N o T o o
I s DR LG wEE ok cERmMLhiigrgr 20
T CH o » ] £l
=y &o o M b~ ]yl OL AT Eo o ] _n: ~ 5 = = X o
G — 7 o o < E oz ~—
o R TRy d T T N 3 it
m a5 e A T Pdy Towm g Zom TEREDR TP oo W oo i
T T ow ~EW e ggrd To_wRmexER Sy
R N TE A4 ®T oo L M T . kR ® 20 %
TTOEED BT E g ool W b L BB B ooy SomE
Jo® 4 5 @B w N o o BT BT w0l X o ) LI
&@%ﬂﬁi u«%moq_/or?ﬁﬂﬂ%ﬁﬁ% Nlﬁmmﬂow.mwww_uwmﬂw%ﬂ & oy
_-— o) i i —_— _]JI l
e k= W SZxeesIe e wIZSBLe<endls $7
AT A A I o L AT I S-S -«
G e ) o e s oo W R LW w0 N TGS E e . 5
T To) TR T o~ o T o X Eﬁo_aﬂiemﬁﬂiloﬁmﬂﬁoﬂu A
BT W%ME%%%%M@ TWEEREIREmA P o
R L T o U Tl p2dfas BT T Wwx
RN PP R R T R BHE LS 2T FE e ¥y
NI T TER T oo Lo Y o %%M%R%mmom%ﬂ%
N - TE R T KW A X TE T e R W
- > & oI H & Jo oy & < T i) Sl Lo e ORI
RN R Py R dm Pk ZITWTE g oy oo 2w b U
ﬂwo#&ﬁ]dﬁ ibmaAﬁﬂoﬂﬂwuﬂdﬂn DS W R Yo e T PT
R W 9P ®g Ty, o
T WO T G4BT T T ENFT
BT e ~ o ] —_— ot
_,ooox;oa% S g S 9 o e N
oo T BT g - g T
X = K — £ £ S o o oAn S
BYE Y BRSS9
N o ) 750 TS
X 2 g M0 2 R0
wmoﬂeéwmm 32 NT TN
100 o oK . Koo ]
X ol o C = o T L.
2158, 2 Siiils
-~ St Y = o 4
o =) 0 T ) 27 A PN o)
g BN e & 2 o W TR 2
T 2 = K oo oy " D < 5
N £ 2.0 AT £
w M 4N i za Tagwy g
W0 . — < = 2
O mO X I g o = S o s
R N § 52 HlxE o £
= ,uAIMEﬁ/AIE m .u..m.mpmv wuﬂoﬂewWE m 3
t = r £ = ey < 2
i e St £Egrel
RS BT feg T Ewmni
ahwm.ﬁ%ﬂuﬂm E: Ege T h Lo s
UL A 5 O T s i S C QTR 5
oo, BT RE . SN
T T T oy E © S e T 8
B LR 58 888§ A A=A - R R BB R e 8
SR E X T o 316uy uone]jeisuy o s T K A o 16uy uoe|eisul
| W oo m T An i T W ORE AR RO

22

]

=
F(South)

[<]

A

]

A

=
)

g

s3lom, A%

J

A
4

TEo 7%, HAEH(South-West) 3}

EHU 258 2A 2

597

design elements(a-Si, installation azimuth and

Fig. 19. Contour plot analysis for power generation of
angles)



of

&

F

=
ol
N
L
e

s}7]eshe]=wA A998 A6Z, 2018

Lo,

AR 300 - 90° Abole] x| ZE R4 o
A7} A deRsk oM, whet Al mEe] 49
8K South-West), HaKSouth), =& 3KSouth-East)
28T} 300 - 60° Abole] AX|Zfmo Al &
i) o] A gl A YERY
1oz A5 o] A= BIPV A|2Hle]

29 15 A S, AA9A

_m_h

O] 2]

¢

_\_4

E_IZiFlF_HAQULogL‘
N S

% ofo
tlo
f

<{

off
2,
o
oo
il
posk
(o
fu
e
-
i
i =

% fo
i
X
ko
ﬁ il
w
=
<
td
it
o
ofN
5(m
X
fﬂ
ﬂ

>
q AL o
&Nv o 2
Qb ol o
32 % o
> iz
i 2
ESRS
fo olr
[0 o
ol
mSI J?
2 ol
ot S’-)‘: E
: Olr ol-m
oo X
)
e

AN S

9 mﬂ,
o
i)

do mx o

c o
o
fols
R
oo
tlo
M
1%
e
[N
[

ol o o A

e DI
o iy

f
=}
i

-
£ ow
@ T
g
N
o
w
o ﬂ]g‘,
— r_}i 3
Y
w o
P o

, 75°, 90°¢

Loz o
ﬁr—{m_l
i
2
off
9
o,

ot
B
o
ol Hif
offt
o
1o
z
2
2,
|
o,
HH‘
X
of £

o T oox My [0 Ml fob to Hr oE N
31‘1 -
1o
o
o
2
=
2
o
fitl
o
5

ot
2
o
it
S
%
ot
i
=
U=
=
oX,
off
-
4
=)
[
o

=
=
<
foai
il
=2
=
k)
N
S
)
alll
1o
rE
offt
©
%0
o
A
i

[}

=
T,

e

k3

[o %o
H
(0

30 o
£

Mo
12
LI

i

>

N
©
v
<
Il
i
ofN
dn
=
=
o
i)
Y
£ 1o rlr o
i)
2
off ox il
olr
)
+~ X

El

oz

e 4
py

ol
o
£

<
it
ox,
>
i1
ik
H
o
it
rlo
iV
o)
ol
C

&
o
i o o

oXx,
oo
o 2
=
O+
5 @
ko
)
)
=
—
oy
IO
N
O
(e}
o
N
N
o3l

4w
fu
&
o
>
10,
}_,
ﬁ
N
N
b
fru ot
m\l_r‘
)
g

i
rlr
po)

o
e
e
1%

ea .
H
1Z
=
il
o
e

LA oA BIPV A =8le] A golis gejow

ddsts 2ARE 9 Aow AlgE)

[}

References

IEA PVPS, Snapshot of Global Photovoltaic Markets.
2016.

Seung-Yun Lee, Ah-Young Lee, “A study on BIPV
design process based on the BIM for architects”, Journal
of the architectural institute of korea planning & design,
vol. 33, pp. 49-57, Apr. 2017.

DOI: http://dx.doi.org/10.5659/JAIK PD.2017.33.4.49

W. Zhaoyu, A. Qian, X. Da, J. Chunanwen, "A Research
on Shading and LCOE of Building Integrated
Photovoltaic," in Proc. 2011 APPEEC, Wuhan, Chnia,
March 25-28, 2011, pp. 1-4.

T. T. Chow, Z. Qiu, C. Li, "Potential application of
"see-through" solar cells in ventilated glazing in Hong
Kong," Solar Energy Materials&Solar Cells, vol. 93, pp.
230-238, Oct. 2008.

DOI: https://doi.org/10.1016/j.solmat.2008.10.002

Dong-Su Kim, U-Cheul Shin, Jong-Ho Yoon, “Annual
energy yield presiction of building added PV system
depending on the installation angle and the location in
Korea”, KIEAE Journal, vol. 14, pp. 67-74, Feb. 2014.
DOI: https://doi.org/10.12813/kieae.2014.14.1.067

Jong-Ho Yoon, U-Cheul Shin, Jae-Wan Park, “Software
development on power and economic analysis of
photovoltaic system for building application”, Journal of
the korean solar energy society, vol. 28, pp. 1-8, Jan.
2008.

P. Eiffert,, "Guidelines for the Economic Evaluation of
Building Integrated Photovoltaic Power Systems."
NREL, TP-550-31977, Jan. 2003.

D. Paul, et al, "Optimization of significant insolation
distribution parameters- A new approach towards BIPV
system design," Renewable Energy, vol. 35, pp.
2182-2191, Mar. 2010.

DOL https://doi.org/10.1016/j.renene.2010.02.026

Crystalline silicon terrestrial photovoltaic(PV) module-Design
qualification and type approval, IEC 61215, 2005.

Thin-film terrestrial photovoltaic(PV) module- Design
qualification and type approval, IEC 61646, 2008.



4% B9 7%

W gojee] $AH 14

e =
=

E% 7

SUAY o WAALEY A P4 AA

0| & Z=(Seung-Joon Lee) [X35] 9]
20143 9 ~ AAl . o}FuistuL

A 2~El g5t} (WAL
02003 39 ~ 2013 2¢ : LGH
2L AR 71 XWOH“’J

020134 39 ~ A : A
FAAAEATY YA
e2016%d 39 ~ 64111 R ]

KS #9193 A9
IEC TC82 / IECRE #9191
1 1SO A&

020161 3¢ ~ AA :
020164 3¢¥ ~ &) :

FJ(BIPV) A28, Bl B A 2L
i SE), Mo del Based SE (MBSE), Modeling & Simulation

A28

0| X &(Jae-Chon Lee) 3|9
0 1977d 24 : A2t &3} o

8} AR SIH(F A}
19799 29 / 1983 8¥
KAIST SAlA2~H (4/9kAh
0198411 9€ ~ 19854 99 .
MIT Post Doc 917
01985 109 ~ 198611 10€ : v
= Univ. of California ®+$1-¢1

~ 1991 2¢ : 7t} Univ. of Victoria

i

® 1990 2
(Victoria, BC) WH&-al4~

02002 39 ~ 20034 2¢¥
s
I

01994 9¢ ~

@A olFietaL A Age St} e

V

SIRER
Al 2~¥lF8t (SE), Model-Based SE (MBSE), Systems Safety,

System T&E, Modeling & Simulation

599



