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ABSTRACT

Since Thailand has contionly the Economy in the past.and according to forecasts is still
growing, the need for power for consumption is expected to be greater, especially for electricny
concerning to conserve. The environment, alternative approach for electricity generating has
been developed such as scale cell on roof-top instead of constructing a huge dan which strong
environment has the electricity generating authority of Thailand (EGAT) has introduced to public.
A Demonstration project of generating and setting electricity generated from solar cell on house
Roof - tops.

The object of this thesis is to study and find a good configuration of houses solar on
roof — tops generate quality — electricity. The study — houses are situated in Bangkok and
suburbs.

The study consists of 6 houses in the demonstration project of research GAT, which
Were brut and developed by the and development section (R & T) of EGAT. Experiment tools
Are interviewing forms and recognizing-forms-which experience in 4 different categories such
as : building location, external influences, building configuration and building orientation.

Has the most effective of electricity generating, 1250.8 kWh/kWp/Year. The collected
informations were from June, 1998 to may.

The result shows that Dr.Dunthorn’s house has the most effective of electricity power
Generality, 1250.8 kWh/kWp/Year. The collected informations were from June, 1988 to May,
1999. Dr. Uthis’s house has 957.47 kWh/kWp/Year. Because winter-sun has low-angle and
blocked by a near by high-rise condominium. And Khun Sombun’s house, which should perform

the best, has little collection eventhough has good vocation and orientation.

11



The study reveals an effective performance of electy generation is based on some
Criterias such as :

1. House’s configuration : Dr.Sunthorn’s house is specifically designed for less
energy consumption, thus more electricity is generated.

2. External influents : shadow of trees or bldgs lower effectiveness of solar cell.

3. Electricity adapter specification : an inefficient adapter lowers a collective
amount of generated electricity.

In summery, appropriate houses for generating a great amount of electricity by
Installing a solar cell on Roof-Top is the energy conservation-designed house which has
Appropriate natural specification, orientation and must have at leas 24 of the Roof-Top area

Facing directly to the south.
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1) 1992 AaanuszUY PV Uszuin 880 SAW-Yr
1/ 1995 AmanuszUY PV Uszann 720 SAW-Yr
3/ 1998 AaauIZUY PV U5eno 585 SAW-Yr

A 4 1 1 =t 4 ar
Taumaemuszuy PV 921)5enouda0 M1 PV Modules i1 BOS a2 O&M MY 3IZIINA

& hnemuitannslundazilegi PV Modules iundn

1 qw 1 1 = o a n’:
ao'liiaznd 198 Benefits 199 8 310m3 Nz 1Az lomnivnmsnaatszu PV

[

Haall
| Environment faaadouaunsadsian ladszanm 20 $&W-Yr

=t Ll b

2. Transmission Hualse Toanilums 1 aedeitiogudfadiudu 1dsznu

t1]

40 $/KW-Yr

3. Reliability tﬁummi}"uﬂwmizuuﬁﬁi‘?juﬁmﬂu"lﬁ'ﬂsxu1m 200 $/kW-Yr

4. T&D Savings fion1ss wé’nmsmnuﬁm Transmission 0% Distribution
At ldszana 115 SAW-Yr

5. KVAR Support "RAMszUde Ihdeamsdanasam UALi19997M Load
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Wz ay Safendosdaldselunsd e pv ussuueshnthudnlfdssanm 738KwW-Yr
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MamunaAtn

MARKET DOMINATED BY
CRYSTALLINE SILICON

1960 NEW THIN- FILM
MATERIALS DISCOVERED
DISCOVERY

1970 .
I
SPACE PROGRAM
DEVELOPMENT /

|— APPROXIMATE FUTURE SCENARIO —»—

Pso

TECHNOLOGY MIX OF
CRYSTALLINE SILICON AND _
m'OAMOR PHOUS SILICON

M

BELL LAB
MULTIJUNCTION THIN FILM
TECHNOLOGIES PENETRATE MARKET

1990 . HIGH-PERFORMANCE :
LOW=-COST PHOTOVOLTAC
TECHNOLOGIES

TERRESTRIAL
PV RBD BEGUN /

REMOTE APPLICATIONS
BECOME VIABLE

2000

UTILITY MARKET—"
PENETRATION BEGINS

SIGNIFICANT PHOTOVOLTAIC ———
CONTRIBUTION BY

NATION'S UTILITIES ‘
Y ]
MIIUIATHIATRN
$ 100.00 s u mw ey 3 TR
2 = REMOTE PV©@84 2.00 075
é‘ooo 3 REMOTE DIESEL UTILITY PVISB4 0.80 0.35
CONSUMER PV
L \\\Q&\\\\&\ ] REMOTE PV 1984
» N7 777 T~
_ o ,
& REMOTE NATURAL ey .
z GAS TURBIN . - -
5 auw b0 _‘-_.‘,é.T‘_E:I:I";rURBmE A
€ rorgcasTen. .P_V_"!?'i-'.é"’:{f;'i PR B 3
CENTRAL UTILITY_ =\
; 1 ., ELECTRIC SQURCE it _E=_—l_‘i S
0.0l

w 0w 100 W LKW 10 Kkw 100 KW IMW  |OMW 100MW lCwW  10cEwW
LOAD-CONTINUOUS 24 hr HR. EQUIVALENT

RADIO/ TV J J 1 l ; tNEW US, UT4LITY
SINGLE REFRIGERATOR 80 METER WELL WATER PUMP COAL PLANT
CATHODIC PROTECTION J ; MICROWAVE REPEATER THREE MILE ISLAND

3 METER WELL WATER PUMP ONE U.S.HOME ( TYPICAL) NUCLEAR PLANT

/ ! [Y o a o
fﬂ“ﬁ 2.6 ﬂ'ﬁﬂ'iﬂﬂm'lﬂﬁﬂ']ﬂ'u IEAALAIDINAY




PV WORLD MARKET FORECAST
BUSINESS AS USUAL (MWp)

MABKET SECTOR 1800 1883 1880 2000 2010
CONSUMER PRODUCTS 16 18 25 50 150
Us OFF-GRID RES - 3 5 L 20 &80
WORLD OFF-GRID RURAL ¢ 8 10°- 0 200
COMMUNICATE/SIGNAL 14 16 21 & 180
PV/DIESEL,.COMMCL 7 10 16 40 120
GRID-CONN RES,COMMCL 1 2 - 8§ 10 80
CENTRAL STATION 100KW 1 2- 6 10 §0
TOTAL (MW/YR) - 48 70 20 190 800
ACTUAL MW/YR) 48 81 & Mg eessnsereees s
A/ERAGE PRICE($/W) 450 4.00 350 100 200
3.00 250 178

LOW PRICE (8/W 400 3K

"PV WORLD MARKET FORECAST
ACCELERATED SCENARIO-1890 FORECAST-

- MABKET SECTOR 1990 1995 2000 2010

CONSUMER PRODUCTS 16 70 80 500 ;
US OFF GRID RES 3 20 40 100

WORLD OFF GRID 6 15 40 600
COMMUNICATION,SIGNAL 14 490 60 200
PV/DIESEL,COMMCL 7 50 <00 1000

GRID CONN RES,COMMCL1 5 20 600

CENTRAL STATION 1 10 . 100 1000
U N e . -

TOTAL(MW)'QOFORECAST 48 210 440 4000
AVERAGE PRICE ($/W) 4 50 3.00 2.00 1.50

LOW PRICE ($/W) 2.50 1.50 1.00
2010 FORECAST: ZS'HYEAH 2000 TO 2010

2w 2.7 e Tiueaia PV
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The contract to provide the PV integrated roof homes was awarded to the Atlantis
Corporation and the rates cost of installations are contracted as follows :

YEAR Quantity Turn-Key Price/W  Total Project Cost/w Yearly Contract Price

1998 235 kW £5.06 $5.58 $1,189,100
1999 324 kW $4.67 $5.13 $1,513,080
2000 476 kW $3.95 $4.27 $1,880,200
2001 671 kW $3.42 $3.71 $2,294,820
2002 795 kW $3.18 $3.45 $2,528,100
Total 2,501 kW $3.18 $3.45 $9,405,300
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YEAR Quantity Tumn-Key Price/W  Total Project Cost/w Yearly Contract Price

1997 400 kW $1.22/W $5.34/W

1998 705 kW $1.22/W $5.07/W 16-17 ¢/kWh
1999 972 kW $0.92/W $4.28/W |

2000 1,427 kW $0.80/W $3.56/W

2001  2,012kW $0.71/W $3.12/W

2002 2,385kW $0.65/W $2.98/W 8-9 c/kWh

Total 7,901 kW
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