Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.10.578
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 10 pp. 578-589, 2018

A=LAR B AlaFe] AHTHF 2AS AF SysML7]H
Az B
OI&&E, OIXHE”
SRAMMBBIANHATY OILIXBZAIYEE, OISt AIARIZ S}
SysML-Based System Modeling for Design of BIPV Electric Power
Generation

Seung-Joon Lee', Jae-Chon Lee”
'Energy & Environment Business Division, Korea Conformity Laboratories

’Dept. of Systems Engineering, Ajou University

276 BIPV A A Z2A| 20|
Atk 12U, BIPV Al2~E
AA 7} NIAA SA ) A FE wkedd
18] BIPV A|28le] deubd A

g3 Al A s ut =)y
shalAl AelEo] AAF R wdE x| Eapla, I AlxEle] dEd
E QAR digk Al2sl op[El A, 2 B Aso] AoHA] k3o,

A mdo] AAE A B3k o]y e A E5 dAst] fsle] &
AT A= BIPV A|28l9] QFAES AAH o2 Rl 813 o]2 7|dho g AAH Ag T8k
Aske] Alz®l mdlE 5 0] SysMLE ARE-Sto] A2~ o] Fg ol il A WS A8t
FAR oz, A A =HBIPV)ol tet A 55, AMAF 2 AR 58 X8 ols| Al E2RE 9 AL
APdskeitt. 18]3 YA domain modelS 7|HHO.E BIPV A28l $39] AA| @ FANS EE819 oM, A28 QA
uhelo 2 thaA| '] SysMLY|HE 7% 2 &2 ol7|el A E AASIITE 3 SysML 1 Ely AF mde) i3t AAE
FAE st AlzEle] 4 25 Atele] Ay BAAE AstSith vHAYo R, AlEHelMe] 7FEd SysML Ed
(Parametric diagram)2 310 BIPV A]2~Hle] A2ubd A58 H7lsioit) & A to o] SysML A28 Zellof] g% A%
Bol| Ag3lof 3= 2UES WHste] Al BEls B BIPYV Al=do A A=t S g oz A48 5 e
718]7} & Aot}

o
rob
a
i)
N

2 o A=UAY B WHBIPY) NSRS A5zl Bjgd B L8] B30 A5E 75 B BA V)6
S sAol sk thaEHQl FFA 2otk BIPV AIXEl A2 9]9]e] V)5S Fashis sAd Bdd 27 ss
T olvke FAo] X, A% AA| ZRA 0 APEA DA RE Blek 27 5] SFE ofof 8L, g
of A= Sriste 4 gle vl WA 2Ee] AL FRs o] gk @Akl tid MR, A5
HLE_

A

ach
_urgg
—ir.&oﬂ
%]
C o

O:
ol
oy

)
o mLm ﬂ}
ox
o\ 32
?{_L x
J
&

it

i}

=
2

[e]
il

>~
oo

ol

Abstract Building Integrated Photovoltaic (BIPV) system is a typical integrated system that simultaneously performs
both building function and solar power generation function. To maximize its potential advantage, however, the solar
photovoltaic power generation function must be integrated from the early conceptual design stage, and maximum
power generation must be designed. To cope with such requirements, preliminary research on BIPV design process
based on architectural design model and computer simulation results for improving solar power generation
performance have been published. However, the requirements of the BIPV system have not been clearly identified
and systematically reflected in the subsequent design. Moreover, no model has verified the power generation design.
To solve these problems, we systematically model the requirements of BIPV system and study power generation
design based on the system requirements model. Through the study, we consistently use the standard system modeling
language, SysML. Specifically, stakeholder requirements were first identified from stakeholders and related BIPV
standards. Then, based on the domain model, the design requirements of the BIPV system were derived at the system
level, and the functional and physical architectures of the target system were created based on the system
requirements. Finally, the power generation performance of the BIPV system was evaluated through a simulated
SysML model (Parametric diagram). If the SysML system model developed herein can be reinforced by reflecting
the conditions resulting from building design, it will open an opportunity to study and optimize the power generation
in the BIPV system in an integrated fashion.

Keywords : BIPV(Building Integrated Photovoltaic) system, MBSE(Model-Based System Engineering), M&S
(Modeling and Simulation), Power generation design, SysML(System Modeling Language)
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