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IEA PVPS Task 10, Activity 4.1 — 4.0 kWp (Malaysia) June 2007

CASE STUDY FOR 4.0kWp BUNGALOW HOUSE
AT COUNTRY HEIGHTS DAMANSARA,
SELANGOR, MALAYSIA.
“The IEA PVPS Task 10 (Malaysia)”

1. General information

Name of the project : ‘4.0 kWp BIPV System at Bungalow House’

Location : Country Heights Damansara, Petaling Jaya Selangor, Malaysi
Project type : Building Integrated PV (BIPV)

Peak power installed 1 4.0 kWp

Start of operation : #3March 2007

2. Added value

The installation of 4.0 kWp BIPV system was initiated by the hawseer who is an M&E
consultant experienced in green and energy efficiency technalddieshouse was built on
an uneven terrain and this is because the owner decided to préseteerain in order to
allow rain water to flow naturally.

“Because of the natural green surroundings, and the fact that thesibarsa hill in a lovely
green environment, | have designed the house in such a way as tasllowch light and
wind to come in. The place is absolutely airy, around the clock,” theogays. The Star
Online, 7 July 2007.

The incorporation of the BIPV was decided during the design stadeas a result, the PV
modules were able to harmonize with the roof colour.

PV module

Entrance view. View from the lower terrain
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3. Economic issues

This private initiative BIPV project received some financial suppom Malaysia Energy
Centre (PTM) under the Malaysia Building Integrated Photovolii®iBIPV) project. In
addition, this project also received technical assistance fromMB&YV project for
interconnection to the National Utility Company (TNB) on net-meteringsbasi

The system price for this 4.0 kWp system is shown in Table 1 below.

Table 1: BIPV system price (in Malaysian Ringgit).

Item Unit price Qty Total price %
(RM) (RM)

PV modules (80Wp each) 1,380 50 units 69,000 62
Inverter (Fronius 1G40) 10,900 1 unit 10,900 10
Mounting structures, electrical and| 30,300 1 lot 30,300 28
others
Discount (5%) (5,800)

System price (4.0 kWp) 110,200 100

Price per kWp system 27,550

Note: 1USD is equivalent to RM3.467 (as af' T6ine 2007 form www.bnm.gov.my)

This project received financial assistance equivalent to RM30,856 {@83¢he total system
price) and necessary technical consultation from the MBIPV project.

4. Architecture

The bungalow is designed by a private architect and according to the house owmnengeefe
and ideas.

Artist impression. Actual bungalow house.

Page 4 of 10



IEA PVPS Task 10, Activity 4.1 — 4.0 kWp (Malaysia) June 2007

5. Enerqy calculations

The expected electricity production is calculated as follows:

Total number of PV modules installed : 80 units each 50 Wp
Total PV capacity installed : 4.0 kWp

Expected annual energy vyield . 4,289 kWh/year
Expected daily energy production : 11.7 kwWh/day

Please refer tAinnex 1for detail calculation.

6. Solar modules and inverter

i_PV modules
A total of 80 units each 50 Wp CIS solar modules are used to coaeeamf about 43fmas
shown in Figure 1.

The technical specifications are as follows:
Manufacturer/model: Shell Solar Eclipse 80-C CIS (80Wp)

Power rating: 80Wp

Type: CIS with frame

Dimension (L W’ D): 1311 656 48 mm

Weight: 14kg

Certifications: IEC61646

Bypass diode: included

Figure 1: PV modules.

ii Grid connected inverter

The system uses one unit of grid connected inverter rated at 4,100W as shown in Figure 2
with the technical specifications as stated below.
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Manufacturer/model: Fronius 1G40
PV system output: 3500 to 5500Wp
Max input voltage: 500Vdc
Nominal power output: 3500Wac
Max power output: 4100Wac
Cooling: Control forced air cooling
Dimension (LW’ D): 500 435 225 mm
IP rating: IP54
Weight: 12kg
Certifications: EN50081, EN50082, EN61000-3-2, EN50178

Figure 2: Inverter — Fronius 1G40

7. Mounting Structure

The PV modules, inclined at 20 degrees are mounted on anodised alumintathiodalack
support structure, about 5cm above the shingles roof. This is a praxte#iation as the PV
can be easily replaced should there be any broken modules in the future.

Figure 3: Mounting structure.
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8. Electrical design

The PV modules are connected with 10 in series, 5 strings in paritie system is
interconnected through direct-feed to the local utility, TNB grid.

The electrical system installation was conducted by a ieertiélectrician based on the
Malaysian Standard: MS 1837. The system installation and commissiwasggupervised by
the MBIPV technical expert. The schematic diagram is shown in Figure 4.

Figure 4: Schematic diagram of the BIPV system installed.

9. Tendering

Not applicable.

10. Grid-connection

Output of the inverter was fed back to the local utility TNBrdbsition’s grid via direct feed.
An AC kWh meter was installed to monitor the PV energy geeeérand the meter was
located besides the TNB supply meter at the customer’s incoming supply point.
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Currently in Malaysia, interconnection to the grid is only limitechet-metering basis. The
net-metering (also the net customer consumption) in this sabe idifference between the
electricity supplied to the customer through the TNB meter nneamant and the electricity
recorded by the PV meter. MBIPV project is working towadtablishing a viable ‘feed-in
tariff’ to enhance the investment in BIPV systems.

Figure 5: TNB and PV meters are located at the gate post for ease oflyllimg TNB.

TNB main meter Single phase PV meter

11. Monitoring

The system is being monitored by UiTM which was appointed byviBE°V Project as the
National PV Monitoring Center since June 2007 for a minimum period of ffears. Since
the house is still vacant, the energy yield data will be redondanually on monthly basis
from the PV meter located at the gate post.

12. Maintenance

The owner assumes ownership and responsibility of the system.

System maintenance required is very minimal. As Malaysia is locatetionda equator with
heavy rainfalls, the modules need no regular cleaning. A regular check on giatrless and
connection on a scheduled interval is encouraged.
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13. Hightlights and lessons learned

Some of the highlights for this project are summarized as follows:

I. To use fixed type fuses only.

In the use of screw type fuses, the main circuit breaker (MCB) needsvtatbleed off before
any connections or disconnection is made to the fuses. The fuses Isau$te aproperly
tightened to ensure good connection. It is recommended not to use theygEduses as it
can cause arcing while disconnecting if the DC breakers arewitwthed off. (See below
picture). Therefore, to use only fixed type fuses and ensure DC or AC ratetiredpe

ii.  To ensure cables are properly secured.

The PV cables are properly secured inside trunking below the PV esodiiie brackets
holding the profile are screwed to the roof deck and are properidsé#bwever, there is no
information on how the cables are laid into the house but as atltate s no water leaking
from the roofing.

14. Standards, requlations, recommendations, grid connection, links & refences

The Malaysian Standard (MS 1837: 2005) fastallation of grid-connected photovoltaic (PV)
systemwas officially published and available from September, 2005. Tamlatd provides
guidelines on BIPV installation and electrical safety requirements.
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Annex 1: Calculation of expected annual energy yield of the system.

Array is rated at 4.0 KWp

Inverter efficiency: Fronius I1G40 is 94.3%

Average daily maximum ambient temperature of 35 °C
Allow 5% for manufacturers tolerance and mismatch
Dirt derating of 3%

Total voltage drop of 2%

Step 1 The derating of the PV array can be calculated by the following formula:

Parray =

Pa .Stc
fm m
fairt

1:temp

I:)array

I::'a.stc . fmm . ftemp . fdirt

4.0 KWp
0.95 (5%)
0.97 (3%)

1-©@ " (Teeneft - Tstd) (gis taken as 0.49%)
1-(0.49/100 X ((35 + 25) -25))  {ffeft = Taday* 25'C)
0.8285

Pa.stc ! fmm ! ftemp ! fdirt
4.0 x 0.95x0.8285 x 0.97
3.05 kWp

Step 2 The average yearly energy output of the PV array is calculated as follows

Eov

Parray
Hit

Epv

IDarray X Hti It

3.05kWp
1,522 kWh/rf (Irradiance at Petaling Jaya, tilted at 20 degrees)

ParrayX Hhitt
3.05x1,522
4,642 KWh per annum

Step 3 The sub-system efficiency can be calculated from the following formula

hpvss =

/7pvinv
hinv

hpvss

hpv—invx /7inv
98% (2% voltage drop)
94.3%

Hov-inv X Ainy
98% x 94.3%
92.4%

Step 4 The average yearly real energy yield of the PV system is cadwdatfollows:

Ereal

Bov X Npyss

4,642 x 0.924

4,289 KWh per annum
11.7 kWh per day
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