225819

lassnfnsdnsmwm IR and s fhanwdsnuanluamaniioasuun seas
2 ﬁ’iﬂqﬂ'szmﬁtﬁiaﬁLﬂi’\zﬁﬁ‘nﬂmwmswﬁﬂ"lwﬁ'lmnwﬁnﬁaﬁ’uau lagvmiasaia
anusuuasianuauatidaiias NN 9 10 Wifl TR AR MUMNIU W.7.2550 fudon
fawiau W.a.2552 ﬁszﬁ’nmmg« 20 LUAT 30 LUAT UAZ 40 AT $1uw 6 sondh taud sandl
sulnFlne anrfithuinds Simiadeene smiithunaus smillassmsvuemves aniiees
daudu samiadedlnl uszranfifney Tandausidasaan uanmmfuz‘faﬁ'mﬁﬂnﬁﬂﬁ’aga
auﬁszé’ummg«u 20 (67 40 LNAT LAz 80 LuAT U 1 &l t anniliudaiua danda
Beslnal 'ﬁ'aagaﬁ'lﬁmuﬁm‘mﬁﬁ’ﬂﬂmwwé’amuaﬂﬂﬂlﬂﬂmnméﬂﬁqﬁ WASP 9.1 Llo
Uszfiundsnuwiniihfindalanetl ussdumisdanvhfutaiusufinancsy Tunaiued
Tdunaensimdunulunisndalwitn moldideulsanuminzsuduBumsy uas
Aufiaad

dd‘du ol

mnmﬁmﬁ:ﬁ‘mnm‘*‘}aauﬁszﬁummzﬁo 80 Las wuhilamitiddnanmwwdanuaugs
Tﬂafxmﬁm‘%amaﬁﬂagluﬁw Class 1.3 — 2.0 (4.7-7.0 tuasaaiudl) $2man 3 sondl laun
goiiAan sonfleasdaudin uazanniludus  dusmilfiflannussudinin Class 1.3
Swam 4 smdl leunsnndinuesmes sandisulntlng sanflinds uassanfivaus  wanis
dazifiumndalnit o sonfiesiedesy lasldiaiuanawie 1 wnnzdad wuiqn@:uﬁﬁ
AngnwASInuaNg ldun goilfinay sorflaesdoudiu usssonfinivg sunsanda
WRW WA 1,361 1,159 uaz 1,189 MWhiyear lasfiduumnialwii 3.45 4.06 uaz
3.96 tndaflataddn lusmaudidy ua:‘lﬁ?mmv;uﬁfuﬁuﬂsxmm 64 ULINMW

fmFunsdimanialifannrhTunsvuan o ﬁ'ummﬁﬁﬁ’nﬂmwauga w7 sl
wWuhdhfasstimussewa 1 MW ‘r”‘imwgagmz?nmaﬁ'aﬁ‘u (hub) 80 m erEINIOAANS
fovuaaiandaliimuld 68 MW AadlundsnulWiidiuan 160 GWh / year  uazan
m‘m’ﬁmnaﬁuﬁﬁa‘lmmdaﬁﬁﬁ’nﬂmwwé‘amuauga 3 wnas (Fndifnan sniieosdandin
ussaniiusing) wuhiRuiintosdadmanoiusalaiug o MW Binamdtnulwifindale
573 18.7 GWhlyear Fagoludl '



225819

71.e.|ammﬁé'ﬂaﬁuﬂugm§ s1gaztdgalasinisuazunAnge

- gofifiaaa fenonmmiu 4 MW wialiinld  8.272 GWhiyear
fidn C.F. 23.61%

- gmilaaniausn SenannTy 2 MW KEalWihled  4.159 GWhiyear
C.F. 23.74%

- soflusiue fenunnTn 3 MW saalild  6.273 GWhiyear
C.F. 23.87%

mﬁmsw:ﬁmmgmaﬂ%ﬁaamsamuﬁw%ﬂﬁuﬁoﬁ’uau sansoudailu 3 nsd
1dud nszﬁmw‘émi’uﬂuéﬁ (Best case) MIHAAAUNUINUNETS (Medium case) UAZMINAS
FuNUgs (Worst case) ‘nmmsmﬂu 63.5,68.8, 75.6 MBIMW AU Wuinen Capacity
Factor waﬂ.‘sﬂwﬁ'\ uwammmmmaﬁwﬁmaﬂmﬂ nidifidn CF. fufuan CF. 136
1w 28.9% awaawam‘lv\@mﬂum'maﬂwﬂma%maaﬂm 53% (91N 3.32 1% 1.56
NWKkWh) URZIARNNUAART 58.60% (3N 12.9 Wn 53 1) asedalWihdsisuninusy
‘luwuﬁmm'vaum 3 unal '-n~m1wmﬂaamsﬂa@ﬂaamxﬂaﬂﬁuau’lﬂaan‘l&mammmau‘lﬂ
mv\uﬂ 10,998 tCO,fyear



225819

The potential of power generation from wind energy in upper northern region was
investigated. The wind speed and its direction were measured and recorded continuously
every ten minutes from April 2007 to June 2009. At ROMPOTHAI, PHATUNG, NORLAE,
NONGHOI, KILLOM and MONLAN stations, the wind speed and its direction were recorded
at the levels of 20, 30 and 40 m from ground. While at MEAHAE station, it was recorded at
20, 40 and 80 m from ground level. The recorded data were analyzed by WAsP 9.1
programming for evaluation the potential to produce electricity and also finding the suitable
sites. Moreover, the investment cost was also evaluated under the conditions of wind
potential and location.

From the analysis of 80 m from ground level, it was found that the potential sites
having the wind speed of Class 1.3-2.0 (4.7-7.0 m/s) are KILLOM, MONLAN and MAEHAE
stations. While the rest stations which are NONGHOI, ROMPOTHAI, PHATUNG and
NORLAE have wind speed lower than Class 1.3. Base on 1 MW wind turbine, the resuit
shows that at high potential sites which are KILLOM, MONLAN and MAEHAE, the electrical
energy productions are 1,361, 1,159 and 1,189 MWhlyear respectively. At these stations the
costs for producing electricity are 3.45, 4.06 and 3.96 BahtkWh and the investment cost is
approximately 64 MB/MW. '

In case of high potential area, the installation of wind farm is investigated. 1 MW wind
turbine having the length of 80 m from ground to hub center is selected as a single unit in
wind farm. The total installation capacity of wind turbine was 68 MW and it could produce
electricity around 160 GWh/year. From sites survey, it was found that the currently suitable
areas (KILLOM, MONLAN and MAEHAE) were ready to install the wind turbine at the total
capacity of 9 MW and it could produce electrical energy approximately 18.7 GWhlyear. The

details are as follows

- KILLOM : Capacity generation4 MW  AEP 8.272 GWh C.F. 2361 %
- MONLAN: Capacity generation 2 MW  AEP 4.1569 GWh C.F. 2374 %
- MAEHAE: Capacity generation 3 MW  AEP . 6.273 GWh CF. 23.87 %

The economic analysis was divided into 3 cases namely best cast, medium case and
worst case with initials cost of 63.5, 68.8 and 75.6 MB/MW respectively. It was found that the
cost of electrical generation depehds on the capacity factor (C.F.) of wind farm power plant.
Increasing a capacity factor of wind farm power plant from 13.6 to 28.9 %, the energy cost
would be réduced by 53% (from 3.32 to 1.56 baht’/kWh) and pay back period decreased by
58.60% (from 12.9 to 5.3 years). Moreover, the three sites of wind farm could reduce the
GHG around 10,998 tonCO./year.





