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A Study of Database Construction Method for Developing Electrical
Design Platform of BIPV System
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Abstract This paper reports the development of a BIPV (Building Integrated Photovoltaic) system, which
is actively being researched and developed for the efficient use of energy resources and eco-friendly
energy. This paper aims to contribute to the development of a BIPV platform by presenting the
components of BIPV, design process, and DB construction method for each component as part of the
development of a platform for the automatic electrical design of the BIPV system. The electrical design
components of BIPV include the photovoltaic modules, inverters, solar panels, grid-connected panels,
and other devices, and each component affects the performance and efficiency of the photovoltaic
power generation facilities, so it must be selected appropriately, and as a design process, considering
the component selection algorithm and power generation capacity calculation, the DB construction
method is presented according to the element, so that the DB can play a role in storing and managing
various information required for the design, construction, and maintenance of the photovoltaic power

generation system.
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Fig. 1. BIPV Module
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Fig. 2. PV Inverter
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Fig. 3. BIPV Connection Box
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Fig. 4. BIPV GRID Connection System
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Fig. 5. BIPV Monitoring System
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Table 1. Calculation to Module Capacity

Category INV #1 INV #2 INV #3
Quai[triit?/g[EA] 5 4 5 4 5 4
Cag:z?tli,at[ﬁ@p] 29.63 | 22.12 [ 29.63 | 22.12 | 29.63 | 22.12
Quiﬁidﬁm] 750|056 | 75 | 56 | 75| 56
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Total Module

Quantity [EA] 75 56 75 56 75 56

Table 5. Calculation to Power line

Total Capacity FROM Module|INV #4|INV #8|LP-PV1[LP-PV2
29.625|22.120(29.625(22.120{29.625|22.120 X X
(KWl TO INV [LP-PV1[LP-PV2 Eéecf:EsleC‘créc
Imp [A] 48.15 | 38.52 | 48.15 | 38.52 | 48.15 | 38.52 pace | opa
Tsc [A] 50.65 | 40.52 | 50.65 | 40.52 | 50.65 | 40.52 Module serial number | 15
Phase & Wires 2W  |304W |304W [304W [304W
Table 2. Calculation to selecting LP-PV Circuit Breakers Distance[M] 150 | 50 30 145 | 145
LoadlkVAl] 5.93 | 51.75 | 47.40 [206.98(202.64
Category LP-PV1 Voltagel[V] 615.8 | 380.0 | 380.0 | 380.0 | 380.0
Deci t- MAIN or INV #1~4 Current([A] 9.62 | 78.64 | 72.04 | 314.6 | 308.0
esignation MCCB MCCB Type | F-CV | F-CV | F-CV | F-CV | F-CV
Rated 380V 380V 380V Thicknesst) ¢ 1 35 | 35 | 185 | 185
Voltage ]
400 [AF) 100 [AF] Hlectrie wire | er of
. d umber o
Capacity 350 AT] CT400/5A [100 AT) use: cores 1Cx2 | 4Cx1 | 4Cx1 | 1Cx4 | 1Cx4
202.24kW/ 202.24kW/ 50.56kW/ Allowable
(0.38kVxv'3) |(0.38kVxy 3)=15(0.38kVxy 3)=7 Current[] | 447 | 112.1] 112113783 | 3783
Calculate =307.28 1.94 1.25 6.82 x1.1=83.6 voltage drop
1.1=337.7 [Al =383.8 [A] [A] vl 8.56 | 2.00 | 1.10 | 4.39 | 4.30
10% safety rate| 30% margin |25% safety rate
applied applied applied voltage drop rate 139 | 091 | 050 | 1.99 | 1.95
” . ) ) . )
Table 3. LP-PV Inverter Capacity
2.2.3 QIHE B ALt
Category [INV #1,2,3,5.60 INV #4 INV #7 INV #8 ?J_B1E1 _g_%% EHOJ:‘T'E}' 1?:1_;9_ /KL/_\_EJJQ] ?jl_;ﬂ;ﬂa _g_%oﬂ
Quﬁfii;llem o 75| %6 |60 | 56 | 75 | 42| 120 met A=, AHE 82 QAHETT Bid T A
o oo ~¥lo] e 8e R A7) U W 4 ol
Voltag [V] 615.75|615.75|615.75|615.75|615.75|615.75| 615.75 % iE,c_El_ %_%:01010]: @'E]'M,S]
DC Input | 40 15| 38.52 38.52 | 38.52 | 48.15 | 28.80 | 77.04
Current
Total v v v
Quantity [29.625[22.120[23.700(22.120|29.625(16.590| 47.400 s s e )
[kW] Module Capaciy e Array Configration Detail Chacking
Inverter SIS e Rl
Capacity %0 %0 50 50 e
(kw1 Design
Cagltzity 103.49% 01.64% 02.43% | 94.80% Fig. 6. BIPV Engineering Process
2.3 DB 715 et
Table 4. Inverter Specification _
p 2.3.1 DB #1&9| QXN
Category INV #1-8 BIPY AlAH]9] W47 S9E A Aejis
AC Power [kW] 50 Sl®c} DB Ft=o0] w9 =935}
AC Volage [V 30 BIPV A|2510] 7] A0l wge] Axkigon]
540 2} ofgo]o] 4, JIME A Foll gt garzlEol
MPP Range [VDC] ~ o B
800 Zagl o] IHolA HEOA goloksl= HolEE,
Max. Operating Voltage [V] 1,000 QIHE| oA Lololst= glolElE 181l F&HE AEA
Hiciency 01 %0 Ao otofst: dlolelEE AA gaeiSel the A
Size W x H x D 665x869x26 - =
T SPEE 8o sjojopsi.
Note Without Transformer

kA BIPV Z4219] #4848 % ofmet HolHE
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2.4 TNQAH DRBIE
2.4.1 EUZYN DS

Bgdd B2 WouAE Ay A7lovAz ¥
)
=

Short Circuit Current Number A
Open Voltage Number v
Maximum Output Current Number A
Maximum Output Voltage Number v
Maximum System Voltage Number \4
Maximum Fuse Number A
Maximum Design Load Number kN
Maximum Test Load Number kN
PV Module Classification Text Exanéfsl;ingle
ANSI/ULSafety Classification Text Example:KS
Tmperature Coefficient Number 1/T
Certification of Allowable
Module Temperature in Text C
Continuous use

2.4.2 E{YBUT QIH{ES
S Qe e ol et AR &
EZEet TAY 8Pl AEY QAMEE PRI

& QJ&d MPPT(Maximum Power point Tracking)

Aolo] whet o] Zefo] H9Hch webd H)
290 44V} 7] 913 1714 dolee] Bust Wa
g okle] 3o o] 24}, ATBACHY.

Table 7. Essential Elements of PV Inverter to DBI[4]

2]
Pl WAGAHZA 7 g2AY DR whet = - -
78_%0] }‘]__?_1:41 E‘EQ/] @%1’37—]' %Eokoﬂ rq_‘_q_ /Q%’% ?_ Classification Method Text Example:String Type
4 %, ol AEd(Suing TS A Weh.  VanleewerModel | qex | Bramplesiss
oebs g0 EFA &/4RE 713 £ tisto] DC Fuse Number A
5 Sl AEo] o) 1
SHEA] Sheslojolsh 450] Szt ol Eeb o] o %
F|43H9] A HlolEE AL AFSHATHTI
THD Number %
Certification Text Example:KS
Table 6. Essential Elements of PV Module to DB[4]
Operating Temperature Number C
Data Data Form Unit
Preservation Temperature Number C
Capacity Number N4
Example: Cooling Method Text Example:FAN
Manufacturer Text HanWhe
anwha Maximum DC Power Number kw
Model E le:SM450
oce Text xampre-Sv Maximum Input Voltage Number A
Combine Box Text Example:MC4 Maximum Input Current A
per MPPT Number
Cable Number g .
Starting voltage Number \4
Connector Text BExample:MC4
Operating Voltage Range Range Example:350~650V
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MPPT Voltage Range at R Example:850~950V _/r\‘oﬂ l:q-ﬂ ‘E‘J_—’-?:]— (574], Zﬁ?:} (EHIE ‘?L‘E"@ '}l\‘ 9&11 o]
Rated Output ange ' =
sted Outp o 8] et feislsk Aojel 72, Tel=e) ek,
Number of input per . . . e
MPPT Number Example-4 ;1(_%, é _}F —‘g' 'UEJZI\‘Z:}—EO 'UEJ—Q—?} E”O]H% owg} 71;
= =
Rated Output Number KW O] _1_/\]', ﬂ?‘ °P95\‘3H6,7]
Maximum Apparent Powe Number kVA . . )
Table 9. Essential Elements for Selection of Grid
A Constant Number Number Example:3 Connection Panel to DB[4]
Rated Output Range Range Example:850~950V )
Data Data Form Unit
Rated Frequency Number Hz .
Electricity Supply Text Example:3 Phase 3
Frequency Range Range Example:58~61 Method Wire Type
Power Factor Number % Voltage Number %
Maximum Output Current! Number kW Frequency Number Hz
Protection Function Text Yes/No Transformer Capacity Number kVA
Installation Type Text [Example: Indoor Type
PSS EYsyfe] =
2.4.3 ™48 DBE= Enclosure IP Rating Number Example:IP65
R e LTI S— S R
2 0 AEQEE PAo] HA AAS U Qe
_ _ . _ rotection Device Number Example:51
Aol wet H4uhe o S WA oA e 4
=] = Frequency Relay .
ek w2 A% 489 1 B4 B3 20e] vt Tex | bampleYe/to
MAYNE FET 5 AL, YR Heby] FAo] upep  Overvoliage Relay Text | ExamplerVes/No
?_].]:HHQ‘]'QJ }—@— 7}%3;0:11?‘ g g @1'?_].@' ‘{l\_ %11:]— H}ﬂ—k] Overcurrent Relay Text Example:Yes/No
HA&uto gy g oa - g3l Holg o £2FE ol Isolated Driving .
o] wol 7to] = - Prevention Function Text Example:Yes/No
9] :e} o] FAL AT SHATHTIL
Reverse Power Relay Text Example:Yes/No
Table 8. Essential Elements of PV Connection panel Ground Fault Relay Text Example:Yes/No
to DBI4]
SPD Text Example:Yes/No
Data Data Form Unit Cable Number -
Size Text Example:300*400*200 Breaker Numb AT
umber
Weight Number kG |
Voltmeter .
Installation Type Text Example:Self-supporting Text Example:Yes/No
Enclosure Material Text Example:Self-supporting Ammeter Text Example:Yes/No
Cable Number g Active power meter Text Example:Yes/No
Connector Text Example:MC4 Reactive power meter Text Example:Yes/No
Number of Channels Number Example:24
Maximum Input Voltage Number Y4
Xpa
Maximum Output Numb A 245 EI-—lE'IEo'I orxl
umber
T — DU R o) ookt B @] P A
onitoring System Text Example:Yes/No - o
Bohz 715 2= oo a3t WHto|eRE 714 Tlo]
- E7HA] dHdge] AeEel JRE ATS & s
= =] - - =y =
2.4.4 ASIAA FEE|olof sz AT % MHolEE Eedte]
AEAANTE FHE Aol FEAH ACE & gk Agh AR 59| vlolelzl Wagh, ojo] W4Hel
¥ AedeEn ¥ 2AHl A= B A WA fojEo) £52 ok &9} Zo] 2L, AFSIAITHTI.
7\%ste] 332 & Y= AFAAR A % F3t
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Table 10. Essential Elements of Monitoring System to

DBI4]
Data Data Form Unit
Current Power
Generation Number kw
Daily Power
Generation Number kw
PV Module Voltage Number %
PV Module Current Number A
Inverter Voltage Number v
Inverter Current Number A
Inverter AC Frequency Number Hz
Air Temperature Number c
Module Temperature Number e
Horizontal Solar ]
Radiation Number W/nt
Inclined Solar ]
Radiation Number W/t
Cumulative Carbon
Reduction Number tCO2-eq/Year
Communication
Method Text Example:RS-485
Monitoring Function Text Y/N
Data Support
Function_Report Text Y/N
Function
Connection panel Fire
Detection Function Text Y/N
Daily Report Function Text Y/N
Weekly Report
Function Text Y/N
Monthly Report
Function Text Y/N
Annual Report
Function Text Y/N
Wireless
CommuniCation Text Example:Wifi
Method
3. 88
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