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IEA PVPS Task 10, Activity 4.1 — 9.9 kWp (Malaysia) June 2007

CASE STUDY FOR 9.9 kWp COMMERCIAL-SHOPLOTS
AT LOT 53, JALAN SS21/37, DAMANSARA UTAMA, PETALING JAYA
SELANGOR, MALAYSIA.
“The IEA PVPS Task 10 (Malaysia)”

1. General information

Name of the project : ‘9.9 kWp BIPV System at Commercial-Shoplots’
Location : Damansara Utama, Petaling Jaya Selangor, Malaysia
Project type : Building Integrated PV (BIPV) — Flat roof, mounted.
Peak power installed 1 9.9 kWp

Start of operation :" February 2007

2. Added value

The PV modules are mounted on a flat roof which is highly visible from the surrounding
buildings. This shows an example of application at commercial building.

PV arrays. Highly visible from the surrounding
buildings.

3. Economic issues

This private initiative BIPV project received financial suppooini Malaysia Energy Centre
(PTM) under the Malaysia Building Integrated Photovoltaic (MBIR¥)ject. In addition,

this project also received assistance from the MBIPV prdmctinterconnection to the
National Utility Company (TNB) on net-metering basis.

The system price for this 9.9 kWp system is shown in Table 1 on the following page.
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Table 1: BIPV system price (in Malaysian Ringgit).
Item Unit price Qty Total price %
(RM) (RM)
PV modules (165 Wp each) 3,050 60 units 183,000 63
Inverter (3.6 kW each) 9,560 3 units 28,680 10
Mounting structures 32,020 1 lot 32,020 11
Electrical works 39,800 1 lot 39,800 13.8
Others, misc labour 6,500 1 lot 6,500 2.2
System price (9.9 kWp) 290,000 100
Price per kWp system 29,293 -

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

This project received financial assistance equivalent to RM77,616 (2Boffothe total
system price) in addition to the technical assistance from the MBIPV project

4. Architecture

The project involves the refurbishment of ten units, 4-storey shoe®sfét Jalan SS21/37
Damansara Utama, Petaling Jaya. The shop lots was refurbishéch was formerly a
supermarket) and converterted into offices.

e

Before refurbishmet !
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After upgrading.
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5. Enerqy calculations

The expected electricity production is shown as follows:

Total number of PV modules installed : 60 units (165 Wp each)
Total PV capacity installed : 9.9 kWp

Expected annual energy vyield : 11,213 kWh/year
Expected daily energy production : 30.7 kWh/day

Please refer tdnnex 1 for detail calculation.

6. Solar modules and inverter

i) PV modules

A total of 60 units of mono-crystalline PV modules each having cgpatil65 Wp were
used, tilted at 7 degrees and mounted on flatasashown in Figure 1.

The technical specifications area as follow:

Manufacturer/ model: Solarworld SW165 mono (165 Wp) - standard
Power rating: 165 Wp
Type: crystalline with frame
Dimension (L W’ D): 1610 810 34 mm
Weight: 15 kg
Certifications: IEC 61215
Bypass diode: included

Figure 1: PV modules.
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ii) Grid connected inverter

The BIPV system consisted of three units of grid connect inverter rated at 4,108hdias
in Figure 2 with the technical specifications as stated below.

Manufacturer/model: Fronius 1G30
PV array output: 2,500 to 3,600 Wp
Max input voltage: 500 Vdc
Nominal power output: 2,500 Wac
Max power output: 2,650 Wac
Cooling: Control forced air cooling
Dimension (LW D): 500 435 225 mm
IP rating: IP54
Weight: 12 kg
Certifications: EN 50081, EN 50082, EN 61000-3-2, EN 50178

Figure 2: Inverter — Fronius 1G40.

Inverter and junction box.
Three units of inverters used in the system.
7. _Mounting

The PV modules were inclined at 30 degrees and were mountedummium support
structure above metal deck roof with hot dip galvanized steel mounting base.

Figure 3: Mounting structure.
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8. Electrical design

Each sub array is connected with 20 modules in series and Zgtripgrallel. The BIPV
system is interconnected through in-direct feed method whereutpet is fed back to the
main distribution board (MDB) of the building to cater for internal load.

The electrical system installation was conducted by a ieertiélectrician based on the

Malaysian Standard: MS 1837. The system installation and commissiwaggupervised by
the MBIPV technical expert. The schematic diagram is shown in Figure 4.

Figure 4: Schematic diagram of the BIPV system installed.

9. Tendering

The tender was carried out by the system owner according to their procupzoteture.
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10. Grid-connection

Output of the inverter was fed to the consumer’s main distributiordbafathe building (in-
direct feed). An import-export meter was installed to monitoretnergy generated and the
meter was located beside the main utility’s (TNB) supplyemat the customer’s incoming

supply point.

Currently in Malaysia, interconnection to the grid is only limitechet-metering basis. The
net-metering for billing in this case is the difference betwie electricity supplied to the
customer through the TNB meter measurement in the import modehansutplus PV

generated electricity exported to the TNB grid which is méed by the TNB meter in the
export mode. The PV meter records the electricity generated by the fe¥hsys

Recognizing the importance of feed-in tariff (FIT) mechanismiriving the local PV market,
one of MBIPV Project’s target is to convince the Government of yd&ao put in place the
FiT by the end of the Project which will be in year 2010. Thus|rfrastructure for grid-
connected BIPV systems under the MBIPV Project is FiT-reéoly the ease of
implementation of FiT in the near future.

Figure 5: TNB and PV meters.

11. Monitoring

At present, the system is not properly monitored. UiTM which ha® lagppointed by the
MBIPV Project on April 2007 will be monitoring the BIPV system unskandard monitoring
starting Q3 2007 for a minimum period of three years.

12. Maintenance

The owner assumes ownership and responsibility of the system. System mamtegired

is very minimal. As Malaysia is located near to the equator with heavylisitifee PV

modules need no regular cleaning. A regular check on cable tightness and connection on a
scheduled interval is encouraged.
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13. Hightlights and lessons learned

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 theyEduses 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 ratedivedpec

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 9.9 kWp

Inverter efficiency: Fronius IG30 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 = Pastc fom ~ ftemp " it
Pa_stc = 9.9 kWp
fnm = 0.95 (5%)
fdirt = 0.97 (3%)
fiemp = 1-0 (Tceles - Tst9) (gis taken as 0.43%)
= 1-(0.43/100 x ((35 + 25) -25))  cfletr = Taday+ 25 C)
= 0.8495
I:)array Pa.stc i 1:mm i 1:temp i 1:dirt

9.9 x 0.95 x 0.8495 x 0.97
7.74 KWp

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

Bov =

Parray
Hit

Epv

I:)array X Htilt

7.74 KWp
1,568 kWh/r (Irradiance at Petaling Jaya, tilted at 7 degrees)

ParrayX Hhitt
7.74 x 1,568
12,136 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

12,136 x 0.924

11,213 kWh per annum
30.7 kWh per day
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