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Interactive Microgrid @PEA

Case 1: Utility Power + Bidirectional Interactive Inverter + PV on DC Bus + WT on AC bus
Supply Load
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Battery control output port
for programable backup load
BMS for 4 options:
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Capacity Capacity Output (kW) Output Factlca)r (0/3; Production Output Penetration | operation Cost
V)
25 620
50 179
100 36.70 880.01 36.70 321,203 90.60 7,546 0.0161
& 119
100 88.10

nnldsunsudianeddas Homer fiuaundaliaua 100 KW ddr Capacity Factor 36.7% sunsandalvihldiade
Tuaz 880.01 KWh sauilaz 321,203 kWh vandaiiias 7,546 dalusdafl
fiasmindagega 90.6 KW uaz LCOE snuins $0.0161/kWh ssuendsanudusimaiasugeaas uaziilnaagega 100

KW szuuaunsnsnglnlans 88.1%
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nsdsztdndngnIwnsuHIIRAMuTaRIINA A Niagadnzen WUINAANSNINNIS
N e nwasussanfindgs lapdddndnsudalidn (PVOUTPUT) Da:
1,465.8 KWh/KWp uazdnmssussfarsanfiaduuuidssfiyumunzan (GTI
opta)
sz 1,837.7 KWh/m?2 gsgsninenisauwasu (GHI) wasegn 1,818.7
kWh/m2/3 faamgliads 26.4 sseaaidos Mmunzaudansyinnuvasunsloans

was wazden Drive to Green (D2G)
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Project: Hybnd Koh Tao

sl
P Project: Hybnd Koh Tao ’Qﬁ: Variant New simulation variant
.(: wER PVeystV7.4.8 Project Team Engineering Co. Ltd. (Thailand)
Vanant! New simulation variant Sy sy
with V7 4.8
PV‘??‘ V7~f‘~8 Project Team Engineering Co, Ltd. (Thajland) Main results
VCO, Simulation dates: s
4 X 2 ystem Production
d[ D4,/25 09:08 Produces] Energy 75065 ¥Wnh/year Specific pracluction 1488 K¥Wh/kWp/year
with V7 4.8 Perl Ratin PR 8103 %
PTOIECQ Sllmma"y Normaiized productions (per Instailed kWp) Performance Ratio PR
n 0 T T T T : T T 7 T T I 2¢ T T T T 3 . T ' ]
GQOQﬁpthll sm SllUluOﬂ P(OJQCf M!ﬂﬂgs L L l_:-'mmunm 1PV 0t ay onsan) 0 DA AR OW ] "m - PR Perfoonance Hamo YT 1 Y 0810
Ban Chalok Ban Kao Latitude. 10.08 *N Albedn 0.20 M [rssmm el IEEREED fhranond b
Thaland Longinuds 9083 *E £ ¢
: Z 5
Altitude 63 m Ea E
Time zone uTCH7 §
Weather data T
Ban Chalok Ban Kao

e Foh  Mur Apr Mey Jun U Alg San O Noy Dwc dan Fob Mar Apr May Am Jul Aug Sap Dol Moy Dec

Metaprorm 8.1 (1996-2015), Sat=100% - Synthetic

Balances and main results

8yst°m summ ary GlobHor DifiHor T_Amb Globinc GlobEff EArray E_Grid PR
. | kwmie' | Wwive? | tC | WWm | WWWm? | KWh | kWK | ratio
G"d.cbnnected Sys‘.m Bu“dlng syshm January 147.5 63.80 2626 1660 1538 6932 6765 0.809
February 1453 7088 2718 1560 1456 6536 6382 o812
P" March 184.2 7996 2831 1886 1767 7871 7683 0808
Fh_ld Ofl.nﬂﬂoﬂ Nea' Shafilngs rgr U“f‘. n..ds - (Apnl 1835 7896 28402 1781 166.8 742_5 7248 0,808
Fied piane Linear shadings - Skow (simul) Uinkimited joad {grid) May 18,5 7132 2888 167 8 1558 6979 6816 0806
T ims 570" June 1566 2060 2808 1431 1321 5982 5845 o8N
'UM ath S v | July 1565 8513 2805 1450 13238 GOES 5926 oan
| August 149.0 045 27.90 1425 1321 5985 5850 0815
System Information ' September 1448 78,88 e 1442 1344 6057 5915 0,813
PV Array Inverters ‘October 1464 717 2697 1540 1439 E454 6204 0811
v . . ' Novembear 1181 68.19 2638 1274 1181 5346 5220 0813
Nb. of moduies 72 uUnits Nk of units 1 unit December | n3s G446 | 2818 | 1253 | 187 5236 5112 0:810
Prom atio 1008
Legends
GlobHor  Global horizontal iradiaton EAmay Effective energy at the cutput of the aray
Diffkor Horizontal diffuse jrradiation E_Grld Energy injected inta grid
Resulm'summary T Amb  Ambient Tempersture PR Performance Ratio

Globlne Glokal incident in coll. plane

Producsd Energy 75066 KWh/year Specific production 1489 kWh/\Wp/year Perl Ratio PR 6103 % GIhER  Effective:Global, zor: for thidkand shadios

nnldsunsumsienzdions PVSYSt lasnamasnialwiawa 50 KW sansandanssnuliinlalszana 75,066 Alaiadoalusda

1 =Y =Y 1 i A 1 1 Q a Q U i CI>
1 fiendszdninmaesszuuegn 81.03% dsfietagluszaud lavaunsanfanasomldgigalwdonduiann 7,683 KWh uazdngalu

danswineun 5,122 kWh
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laangaananldirawanasnisnan 50 KW (aa)

Total Rated Load Mean Mean : Total : PV Hours of | Levelized
. . Output Capacity . Maximum : .
Capacity Capacity (kW) Output Factor (%) Production Output (KW) Penetration| operation Cost
(kW) (kW) (kwWh/day) 0 (kWhlyr) P (%) (hrslyr) ($/kWh)
25 230 0.0395
50 66.50 0.0395
50 13.60 327 22.70 119,217 50.0 4,387
75 44.30 0.0395
100 32.70 0.0473

nnldsunaniianszidas Homer ladnaasudaluizuma 50 KW fidn Capacity Factor 22.7% smansandalvihldiadeiue: 327
KWh sauilaz 119,217 kWh vaudaiiias 4,387 dalusdafl irainmindagiga 50 KW uaz LCOE ﬁwq@ﬁ 0.0395 $/kWh e
wulwan PV Penetration azanas mmzﬁunu@ia%mﬂwﬁammﬁ'wfu flnaa 100 KWen LCOE wmiw 0.0473 $/kWh uaasiis
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susansa (Solar PVv/Wind/Battery/Grid) wuinduszansnmgsgaiinnse:
I 100 Aladad lasdiszaziam
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Tassanelwin (33 kV/380 V/22 - Wﬁﬂﬂ1l&ﬁﬂﬁﬂi$§%%ﬂ17‘l@'ﬁ@ﬂﬁ  szuvinauwau Solar

V) 88.10% dwsulnaa 100 KW ' PV/Wind/Bqttery/Grid
Tsandiad (50 KW/600 V) o wasulsansaanilsz@niamgegan tffmi"ﬂwaﬂ 25 kKW uaneuunud
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wwawaes Li-NMC (50 kW/21 o yuawes LIEFNMC fidseansam KWh /il dovnnsariies 5,047
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100 kW WIND TURBINE SPECIFICATION

Rated Power SWT Class Tip

100 kW @ 10 m/secII1 6.5

Speed Ratio Rotor Diameter

23.6 m 437.2 m2 54 Cast Steel

Swept Area Rotor RPM Hub

GFRP/Resin Urethane painting

Material & Surface Treatment

Disc Brake., Pitch , Yaw Active

Brakes Yawing Tower Design

Electric motor 30 m (Tubular)

Lift 20 yrs
Design Standard 1EC 61400-2, 23
Blade Airfoil R1235

Special Airfoil Design for Low wind speed zone : Airfoil R1235
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512MSLF280
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Sera
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* FTUUNNIAUNAIUAILLLALABIAINT 140 wuiqelndn u 256MSLF280 FUUAILAUMITUUA R
WRIW AR NUARINRINBNaUN LA wrsloanaasawia DO Alaiasd waznirnuanswia 100 Alaias

Model
RATED VOLTAGE

_
51MSLF280 256MSLF280 512MSLF280
51.2 Vde 256 Vdc 512 Vde

NOMINAL CAPACITY At 25°C +2°C

280 Ah, 14.34 kWh 280 Ah, 71.7 KWh 280 Ah, 143.4 KWh

CHARGING
(at 25°C)

Max. charging current

140 A 280 A 280 A

Charging voltage

576V 288 V 576V

Max. charging voltage

584V 292 V 584 V

DISCHARGING

Max. discharging current

140 A 280 A 280 A

(at 25°C) End of discharge voltage 44 V 220V 440 V
FRONT PANEL LED Run, Alarm, Batl. Level Run, Alarm Run, Alarm
Communication ports RS-485 RS-485 RS-485
(CAN is optional) (CAN is optional)
Operation switch VES
Connection Screw type terminal connector
PROTECTION Charging temperature 0°C t0 55°C
TEMPERATURE Discharging temperalure -20°C to 55°C
ENVIEONMENT Operating temperature 0°C to 45°C
Storage temperature -20°4to 60°C (recommended 5°C to 3p°C)
Relative humidity 5 - 95%
Altitude 4.000 m
DIMENSION WxHxDincm 51 x23.3 x 80 ¢cm 60 x 185 x 100 ecm 120 x 185 x 100 em
WEIGHT Approximate in kg 117 kg 7256 Kg 1,385 kg
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SOLARCON SCB-series MPPT Charge Controller

INFUT [Configuration of PV in senes vnthln mese \mlmge range)
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OUTPUT (at 25°C)
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 Three Phase Grid Interactive Inverter u MTP-6210F ia (EC) vwiniuyasiv

DC 1w AC uazmausianulasstng WA s ungiNa 31 8#IaTUNS I

15 kW 25 kW 30 kW 45 kW 60 kW 75 kW 80 kW 100 K 150 gW 200 kW 250 kW 300 kW
240 Vde 480 Vde
40 A T0A 847 126 A 168 A 200 A 250 A 280 4 280 A 350 A 418A
85 A 142 A 170 A 255 A 340 A 425 A 510 A 5704 570 A 710A 860 A
2490 Vde 480 Vdc
Using SOLARCON SCM-240xxx or SCB-240xxx sefles Using SOLARCON SCM-480xxx series
15 kWp 25 kWp 30 kWp 45 kWp B0 kWp 75 kWp 90 kWp 100 K ) 200 kWp 250 kWp 300 kWp
60 A 100 A 120A 180 A 240 A 300 A 360 A 400 A \ 400 A 500 A 500 A
380 /400 /415 Vac (L-L), 220 / 230 / 240 Vac (I®N) = 10%
Three phase four wires
50 /60 Hz +3 Hz
30A S50A BOA 90 A 120 A 150 A 180 A 200 4 400 A 500 A 600 A
60 A 90 A 106 A 160 A 212A 265 A J18A 3524 700 880 1.055
380 /400 /415 Vac (L-L), 220 /230 { 240 V4
+ 5% (steady load), < 4% at 100% step load witllin 0.1 sec.
Three phase four wires
50 /60 Hz £0.1%
Pure sine wave
Total < 3%
200% af 2 seo.
22.7TA 37.8A 454A G8.2A 08 A 136A 136.3 A 15156 A 303 A 378.7A 454 5 A
30A 40 A 46 A 70A a2A Ti5A 138A 162 4 A 300 A 380 A 455 A
yes
>94% | > 95%
Qver current, Over load, Short cireult, Over temperature, Ovd viltage, Linder voltage
AC Input, Generator Failure, Stand by/Run, Inverter, Charging, Load on Inverter, (erload, Low Battery, High te@perature, Fault

Inverter (voltags / current / fraquency / power), AC inpul (voltaget / current / frequency / power), Batterlll (vollage / current / state of clisrge(%s)), Intemal charging currant,
External DC eharging eurrent, Charging vollage set puints, Charging slatus, Battery temperalure (optifin), Equalizatiton date, Today C inverler energy (Input, Qulput),
Today DC Inverter energy (Input, Qutput), Accumulated AC inverter energy (Input, Outpllt), Accumulated DC inverter

ergy (Input, Output),
System status, Time, Date, Heal sink temperature. @ata log. Event log
Low battery, Inverter faull, High temperaguri
Automatic coollng'-lan
0-50C
0-95% (Non - condensing)
ASINZ 3100:2002

(A) 60 x 188 x 105, (B) 80 x 80 x 65 90 x 188 x 105 t BOx205x105 110 x 205 x 105

(B) B0 x 103 x 65 - 120%205%106 110 x 205 x 105
(A)412, {B)141] (A)440, (B)141(A)450, (B)141](A)591. (B)144 750 820 1,100 1,124 0 520 765 765
(B)296 (B)303 (B)310 (B)370 - - . - 1,230 1.290 1,490
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RESERCH AND SERVICE
EXISTING PART E|

4X120 sq.mm. 0.6/1kV FDCV, G-
35 sq.mm. 1ECO1 In cable tray
AC DISTRIBUTION PANEL 150kW
Y MCCE1 reet 300A/5A
3phase 250AT 3P 300A/5A
P 250F g : 30 4 Cu. BUS 300A N100.G25% AC CT
() mygomes rusesan |
= == = = o =2
> sl MB2 A it gt s A Aibamaron
250AF =
16C53 3 (2x2.5) sq.mm o~ LI S5 ST OmER
TEC53 4X1.5 5q.mm, =5 X WETER &CT,
1EC53 2x0.5 =1 1 Aeer LOAD
40.5 sq.mm T -
EXISTING MDB L= e ) 200A/5A METER mocaa 8 mec:s &) MCCB-6 MCCB-7 )
P 4 S0AT3P 50AT3P S0AT3P 50AT 3P J
o1 bi 100AF 100AF 100AF 100AF | S Sy
& PP uen L . Hon -
Start/Stop generator o fs'lfécg;q i FUSE 3x2A FUSE 3x2A FUSE 3x2A FUSE 3x2A FUSE 3x2A
signal = = 1 LOAD4
MAINMCCBORACB \d exttess 2415 samm) = SystoneRunding WIND TURBINE 4 LOAD1 Loap2 L LOAD3
SXIECS3 2415 sqmm o 1x120 sqmm. 0.6/1KV FDCV, G- Z
25 sq.mm. IECO1 in cable tray %
MCCB _JMCCB _JMCCB _JMCcB b - ML
BI-DIRECTIONAL 3'\1 3x1¢-95 s —
-95 sq.mm. N 1x1C-50 Sq.mim 0.6/1kV FD-CV, 1
INVERTER (BDI) 1 G-25 sq.mm IECOL. in 110mm. HDPE Conduit U/G LOAD 25kwW LOAD 25kW LOAD 25kW LOAD 25kW
1EC53 2x0.5 sqmim. (120KVA/T20KW] == V3 wea il
oW LIYCY 2x2x20 AWG ) e TT t
D0 s RSA85— TOTAL LOAD 100KW wid B ink s
LOAD LOAD LOAD LOAD LOAD -
2 (2x120 5G.MM. 0.6/1KV FOCV) in cable tray =8 s | 1vCY 232420 AWG T
§vam bl UTIQN
] Sellg"__basa e I 1) g e lme ity denaids
DC DISTRIBUTION LiL2L3
BOL o —— 2 VAGANLTHAR &Y

| oo = NS, )
B0O0AT 3P ‘ )
g acTao0sn e
I l . 5 50 0.6/ TTEBCES 850,

- swncH HuB pecr oo gF)I) f x50 s 01 e o TR
— s V== y onnect To System I WIND l
2x120 sq.mm. 0.6/1KV FDCV PV COMBINER BOX-1 3
Router or 4G Router ¥ in cable tray ¢ ) ( '
(Customer prepare) [ 2 R tR el S8 e i %E_ _] g p
SOLAR CHARGE - GRID WIND TURBINE INVERTER
l CONTROLLER ] BRAND : FT ENERGY 400/230V,
3 3 (GO 50Hz,3W+N+PE RATED AC POWER
gD S r SCB-240200 |~~~ 2 sf sf 5f eee sy | OUTPUT 100kW APPROVE
z z o Ef £ o
l T |
Internet ROOM g T) ZE&‘\C_?P 2% 6 sq.mm. H12222-K
Network =& _|_‘ e ] WULMARS/TITLE
’ | 1 SINGLE LINE DIAGRAM
| + + J ] 9109VMUUIASTIUATSIDALLUU
o
T g 5 E 4z 2 am. 022001-22 2am.
| e ] 1 3 | 5 022013-22 vty
s { ' 1 ¥ T
9 l mi N oA
R | b | _L . | 1§ .
qe PV ARRAY PV 12/03/58
‘—I—' —T-i 12m 1 o ! Power = 700Wp 3
L Battgyregm _J A4S No. PV perstring =10 Module
- s o T I ta No.StringTotal =8 String=
PV Power 56kWp
a 6 sqmm. 1ECOL
Connectto PV Combiner box ground bar
NOTE :Confidential information. Do not reproduce without written permission. And may be changed without prior
notice.
LR SRl NTS
SINGLE [INE DIACRAM -
SCALE 1:200
i AWND N
A-004

wsasuuy Single line diagram sasszuulaulasnIaumnizien




== = I 4 I a Q Q (~1
L quissena o waﬁﬂﬂﬂmsmam\aqﬂmmtmaawamwmwﬂﬂﬁqu,amzfuuﬂmﬂtu
4 ¢ :ﬁwmhﬁaﬂﬂmma

e e wassmlnlasens (aa)

[ rva——

| —

FRONT VIEW |

uaednuuurgsnyln AC




= = I 6 1 a oa s (~1
Naﬁﬂﬂﬁﬂﬁil?ﬁﬂ&@lﬂi}iﬂﬂﬁmwﬁaﬁ wamwaamuvlv\lﬁﬁ Lazsuunninu

ol quaddERausmseauwaiiu
e unnundunalladsuveasivgs
! : "

N/ fl——

B e Sy AT et NRIIIWIBLATINT (@i a)

Ly
[}
.
K
3
s
LY A
(LY | S
n aniaTeira i)
FRLY o P
HAL r
* _palidhnmn v o
o o | e
T —
L e L
) )
(&) O
>~ - ‘
TTTTTT w o
vox
A
{
+ [T
.\ yrul

IIIIIIII

LRAILULLLOLOBT




S A I ¢ I A W Q (~1
S s Nﬂﬂﬂﬂ'\ﬂ']il?liﬁl&@]ai’%ﬂﬂimuﬁaﬂNaﬁlwaﬁﬂﬂﬂlwﬁﬂuagigﬂﬂﬂﬂLﬂiJ

AR
Aagmn i unnuduinaluladsiuvnasivgs
N ————

B e Sy AT et NRIIIWIBLATINTT (@i a)

"" _) - - [ Ll e A
|
- - =
O (
AN |
-~ -
TTTTTT W
olla i
* ts 7} i 7
| |
1 E = ) sy
e,
L] .
Ve PR
| ad
YST AP
e

WA 5
24

i 1

LA 3 f
>~ L - # - |
FFFFFFFF w ' SIDE VIEW

LLﬁ@GLLUULLNG‘-ﬂI’]UVLW DC @vﬁﬂﬁuﬂuﬂﬂiﬁﬁgﬁlisﬁﬂ’]g LLﬂZG\v’Jﬂ’JU@]‘&ﬁZUU




. S A I 6 1 a o Y (~1
) quisimasimeaumaio Nﬁﬂﬂ‘i&l"]ﬂ']il‘.‘lia&l@laQﬂﬂimttﬁaﬂ Na@lwa\‘]\‘i']%\lwﬁ'] Lazssuiunninu

Aagmn i unnuduinaluladsiuvnasivgs
N ——

PROVINGAL ELECTRICITY AuTHORTY RSEC-RMUTT Resparch and Servic Ennrgy Cemtar

wasewlulasinis (da)

AL AT ot ot bt hy e

SRS ]
l
] i t
3 altc =
b i ‘
] 1 |
‘ | ESIGM REGURATION ndord - AS/NZ 3100 200Z, IEC ¢
‘ G

| ! Y
) [ b |

[ 1 1 [T T 4
~ : - —_——

IIIIIIIIIIIIIIIII

a 6 6 a
LLRANLUUWLIBILGARI 2 NENIJ




2 -~ 1 3 I a @ o ©
b o HaFnEINTIBaNAB DU NIALLKAY HAANAIIIW WAz IzUUA N
Y, "‘.’ uInudvinalladsuvpasives

- i p
NG S ‘.-llIIIIIII||!|!!!!!;i....r'

== A W W L— wagenlnlasens (aa)

&W
.”“"
uuuuuuuu
WIND TURBINE 100 kW
wove | | 100kWINVERTER i ay
0 ‘ Tower o f | | meur /DC OUTPUT ‘ ssssss EMI e
EEEEEEEEE o~ Filter INVERTER REACTOR TRANSFORMER _Filter
| GENERATOR B N g T— , S o W G el L oy R P .0 B 3 Phase 4 Wire ||
I i ‘ [ ‘ | ‘ 380V 50 Hz
| coma.
OWER
PPPPPPP
IN NACELLE -
2/03/5

wsasuuy Single line diagram sasnsvuavawa 100 KW




UNTIANU - LUY18U 2568

LN IO I
LRZAINNANIRENY I LlaTINIT lassIN

R e Lt - — y P - ! i e it et et
T . o Lo 0 e _Ac"";‘_-‘—.., :‘r\ V— n =~y . e W - "" / ? Y. , .
e TR R s = ERAN . - e N i 2 VA '/
: =k =& S W A 1 . y \

——



RN T ARG 14k

A A
LRI N

PYUADWNITANLIUINWIDE

1 2 6 V4 8 9 10 11| 12| 13| 14| 15| 16| 17| 18
8177900 NLUUTZUUNIAINTTY
- R1IIVNMTVBRILAZDANLULUNITVURY
- ﬁ'ﬁ'mﬂ'ﬁﬁm”aﬂ”m”uamLLazqﬂmtﬁ
- 2ANUUUNNTILEANIAWAN IR UNULENGILE
- FIIAINUNLRZU U AR AAI TR N TRRLRZITUURTFUNR I ﬁ
o a 1 6 Q -7 f
- §19932uu MA@ NLazAINTIGLazANYaaa N lwnT LD M ulrtarantsuilerhu
\‘]’]u A ~ ) o
* NIU ‘Iﬁﬁ‘ﬂﬁ"ﬂﬂ‘ﬁ&l‘ﬂ?’]\iIILN%VL’J’J"H]zﬁ’WI’]&J LR UD
E B EEEEER
Tavdsns

* Aa < (2 % = A
N1I2NLUULRSANGNICUUADILNILRIIN Ellu 12 LRI

XA UNALRENAFA LI ULEAL T uN1Isia lwrafawn 13-18




RN T ARG 14k

A A
LN

PYUADWNITANLIUINWIDE

aLﬂﬁf’]zﬁdﬂﬁiﬁ’]\‘]’]W‘U NeEANIRERNE L RG

AAIZHIZUUNING mam”an”m”mﬁaa%"ﬁaqmiaﬁ"aLm

éﬁ'ﬁ]ﬂ'ﬁﬁ@@”@ﬂ”ﬂﬁuauLLazqﬂmfﬁ

- AATZRAANNINRINUAULAZ LRI M

- AANLUUMIAAAIIZUUFEFUNIIULAZNT

ﬂ%’uﬂ;aﬁaamuqumiﬁ’mummizuu

% NURIBNINTINN LATINLER {- "EEEEEEEEES -} NURIaNINITNNINIBEL FIasvinaudaaualasing

*Aveanuuunasaasszuueaduatasaniele 12 dan X AUNALAENAFAUIUUzG LR uNTsa luTsdann 13-18



RN T ARG 14k

A

s - M-nm ‘tnM pa——

=) =
LY

PYUADWNITANLHUINWIDE

1 2 4 5 5) V4 8 10| 11| 12| 13| 14| 15| 16| 17| 18
o =4 o 1 P=|
YNIIANBINNIVN WY 89T UTaIUG R NA LUlaE e
AARINTDUA A
= =
- ANEIANULANIERULNG LR E
- MIRINRAVRINNUSENRITRaUNI DL
q <4 4
- USHITIIUN AN TUWRINS bRz U TN
- u‘%mﬁagqﬂmniw%awuﬁaﬁhmaunLLazmaﬁ,’]
- mudaam‘“ﬁqﬂmnimmizuuLLaxmﬁﬂquLLazizquﬂime €_) npwsefiansauiileafu
LLaxﬂ’]iﬂ’)uﬂﬁJﬂ’]iﬂ’N’]uﬂlE]\‘liszJ‘Ll G']‘l’o‘lﬁ%ﬂﬁﬁ]ﬂi?llﬁ')’]ﬂLLN%VL'SJ’jW"Dzﬁ'WI"I& ﬁaLaua
E EEEEEERN Iﬂ‘)‘\‘]ﬂ’]j‘

* Aa < (2 % = A
N1I2NLUULRSANGNICUUADILNILRIIN Ellu 12 LRI

XA UNALRENAFA LI ULEAL T uN1Isia lwrafawn 13-18




RN T ARG 14k

PYUADWNITANLIUINWIDE

12

13

14

15

16

17

18

maaumwﬁmvlvdﬂ'] LRZAIILNLNRII U BITEU

‘ﬂ@aaummﬁmiﬂﬂwmnwaﬁawuau

NARDUNIINAG LWN1N Loa TR g

NAROUNIILAUNRIIIW A I L UaLeaT

NAFEUM LALLM IUR WA INUFR U LREANTEIARANNG
WA g 804

CITTY CRERY] =

A =y l:il LY o v
ey 5B AINIINA AU

* Aa < (2 % = A
N1I2NLUULRSANGNICUUADILNILRIIN Ellu 12 LRI

{- TYRTRERERY -} NWRIBNINTTUNNILN LTNzienudaanalasans

XA UNALRENAFA LI ULEAL T uN1Isia lwrafawn 13-18




RN T ARG 14k "

PYUADWNITANLHUINWIDE

1 2 6 V4 8 9 10 11| 12| 13| 14| 15| 16| 17| 18
2ANULLITULUAZWAIMIM T TaNd 8T8 aYaILrEINEA
WAIUAYUILUININAITZIUN T T BB
- @mimuﬁammzqmmWMﬂW
a 6 a 1 > a 6
- NATEANIHNES R LG AN NN LA LEIaN O e ) SR R AR SN €
- ﬂ%’uﬂgdszuuLLazP|athrmﬂﬁsﬁwoﬁuiuiﬂiLLﬂswﬂﬂi
ATLAN
- AATIERNNIVNIBIINTDITEUUNISURRY ANLRIDNA TR |
4 M Nk} w%aﬁﬁmimﬁvlﬁﬁ'mﬁa
LUALGIDT
‘ NR?) ﬁ%ﬂﬁﬁ]ﬂii“ﬁ?"l\ﬂ N%VL'SJ')I'H 37‘1'](5]']3J°ﬁ/ﬂ|>aua
S EEEREERE
lasdns

* Aa < (2 % = A
N1I2NLUULRSANGNICUUADILNILRIIN Ellu 12 LRI

XA UNALRENAFA LI ULEAL T uN1Isia lwrafawn 13-18




LRI S AN 14

A A
LG8 N

PYUADWNITANLIUINWIDE

‘Y](ﬂﬁﬂ‘ﬂLLﬂSﬁﬁ‘gﬂNﬂwgﬂwﬂyﬂﬁ%ﬁ%ﬂLﬁaﬁﬂﬂﬂﬂiﬂiﬂﬂ’]‘i
- NARAUNIVINNIUIINVDITLUL
- ‘Y](ﬂﬁﬂflJﬂ’]‘JLﬁleNﬂ‘iﬂ%ﬂ“ﬂﬂﬂWﬁGd’]%LLﬂﬁNaﬁ/ﬂyjﬂizEIZVLﬂﬂ ‘ EesssssEssEENEEEEEgEEEEnpE -}

-3 Elx‘]”l%ﬁ?;ﬂ NANITINIIHIE

ﬁ INURIBNINTTUN LATINLE {- TEITTIRTTY -} NURIDNINITUNMIBKL LNz vieuTaaua lasins

*Aveanuuunasfaasszuueadnatasaniele 12 dan X AUNALAENAFA LI UUzG L HUN1TsaluTsdawn 13-18



MNuaziduadgymuazataraannmaduiinig aadl

Y

L.andstsenuazawnugs. noinavuazalnyoiiizwalng daslduuninus

1
=Y o

A A A A A L 1 A v <K
%iaﬁﬂWLﬂ‘]ﬂ'sﬁGNﬂqlﬁjﬁ]qﬂq\i I(ﬂElL"DoW']Zi%"D"JGf]%Niq&l'ﬂﬂfﬁlﬂnﬂﬂElﬂﬂ']‘]f]ﬂ

2. aaLAgINENINE A naNIgNdannss duanwin LRZAABANLTI ¥
WmsmuaiaLLazamgaqﬂmfﬁLﬁmqo FDINILHULALAAINIAINEINADEN
lnade

3.msdszawanunatsdie] Nuuwnzdaslizauiuneis vesiu uaz

Q{U AN WINNIIROFNTANTN 81ANTNUG QG’]%I@ ARRN

W IN9Nsen Lo /
1. 9uunalrenm: m’%wmwumLLaza‘“@@IWiwaawulﬁawﬁaoﬂ”uq@ﬁmmzﬁm Tk
AAANULFLIINNIFAINANA
[ S 1 . A 6 = 6 a o
2. 1% wmaluladn18919uH. GaauNINIIMALULLITEA Y Las TN a8
'Y P Aa
saasumsmaﬂml,ﬂaaqmmu
=) (™ a A 6 1 P | 1 . LY & A Rt
3.mmﬁmﬂ'ﬁfmamnaamwmviqu. lﬁﬂﬁuWWMuxLLazqﬂﬂsmwmmzawﬂ‘uamw

A A A A ' A a A
NUN LLQZL@I?U&I‘V]'}GLﬂaﬂﬂqjﬂl%ﬁ\j%ﬂqﬂgﬂwﬂﬂ LL&z@NﬂNﬂﬁﬁ’]%d’MLﬂW’]%ﬁ]L‘WE]

A
GREAR]



_Jo L queddERausSmsEuwannu
E ) uInuduinaluladsuveasivgs
N | ——
N =

ciaL eLecTRICTY AuTHomTy RSEC-RMUTT Research and Service Ennrgy Centar

21

VN NNIAN BN IV WL BITEU LTI RN A Ll e E
LRZTARINTONANGT baTlLA
=1 P=|
* ANWIANNLANIERNULNA L laE
o mﬁ@%’awﬁ@maamﬂu‘%ﬁ’wé’a%aqﬂmtﬁ
*  USHITILNWAITUWEING LIz IUTELN ¢
o u‘%mm"’a@gqﬂﬂmfw%”amudaﬁamamLLazmaﬁ,’] b
o muda@w"’aqﬂmnimawwuLLazmﬁ'ﬁ’@qmLLazizuuTﬂﬁLLﬂimLazﬂ’nf

ﬂ’)‘l_lﬂlllﬂ’ﬁ‘ﬁﬁﬂ’]%?.laﬂi$ﬂﬂ /

| | ! ’/
L35 2 o 2010 501 " /
Malsns Deceding Ten oty Desediims Desxdiins




’ oA o a 9 <y}
\\ ﬁu83%8£La$U3ﬂ13ﬂ1uwaN1u Atle

A o a (Y]
VFNTINFNEAS U TINNd N LU lag
TWNAAT Y3

r
9




‘
A
F

1.1 quaddsna:usmsaiuwadau
denlm s umSnendemalulagswuvaasuys
"...'_ _'""-- e ;

}.{»_{2-._ ::‘,' /N

&
£ - - -
() PROVINCIAL ELECTRICITY AUTHORITY

RSEGRMUTT Research and Service Energy Center RMUTT

Tasvnis3vgua:woayunauuuuinaltulagwavviunaunuuuuRaundaiu noxuau-lsansaa
yuna 150nladadsunus:uuniniiuwavviusiiauuataasivaoaamsmsuaaiwwioin
WBoiwavwoada
(nscufinu: msiwwhduniomamm:ch d.8s1unssii)

The Research and Development of 150kw Prototyping Wind + Solar Hybrid Renewable Energy Technology with Lithium Energy Storage for
Electricity Generation to Reduce Fossil Consumption (Case study: Provincial Electricity Authority of Toa -Island Surat-Thani Province)
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150 KW Wind + PV with Energy Storage in Lithium Battery
to Electricity for Island and Remote Areas
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~33 KV/AC 380V50Hx

AC 380V 50HZ

Dlewel o/ PEA
Gl SSatamation Catile

pCs/envs I

Wind turbines Controller -
and Grid conn Normal Load

ed
. N\, OFF GRID Load Max 70 kw ‘

(\.

PV 50 W .
. 100KW wntn IRBINES

150kw Hybrid System with Energy Storage
140 kWh \
Lithium Battery
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Case 1: Utility Power + Bidirectional Interactive Inverter + PV on DC Bus + WT on AC bus
Supply Load

- ——————————————————

33kv 380 v 4 Non Back up Loads 380/220 V\\
—

Utility OK, Up to 100kW Load

§380v I~ 1
-

-~

l LOAD POWER

|
|
METER I
<
Q |
MC1 |

- T - - - - - e e - - —— pa—
—— e e - - e . e —— -

. |l
,\ ) 5 o

TR315KVE g

tart/Stop DG Command 380/220 V
Controller Back up Load
___________ Interactive BDL!
Battery control output port
For programable backup load
BMS for 4 options:- PV 50 kW
1.20 kw
2.40 kw J WT 100 kW
3.60 kw 100%
4. Max 70-100kw - 5%
50%
256Vdc 55kWp o
SCB240200
256Vdc
71.7kWh x2 Banks
143.4kWh

=\ [- ¥4 PN o
?@\‘iﬂ’?ﬂ[ﬂﬁ‘?@’ﬁg n9.3578 l58UTUNT
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Battery control output port
For programable backup load
BMS for 4 options:-

1.20 kw

2.40 kw

3.60 kw
4. Max 70-100 kw

(% Monitor sxazInauu Smart Phone
4 ulnAguHU Line&E-mail
& dmiudeyauu Cloud

Solar Cell | Battery
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s in Cp = f () for the speed of air stream flow v = 7.1 m/s for the selected angl

rection of flow of the air stream and the direction of the rotor axis (0 to 45%).
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~ Special Airfoil Design

. Airfoil R1235

for low wind speed zone
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Horizontal Wind Turbines



Wind Turbines 100 kW Low Wind Speed Wind machit € fmme

INALKLAEN L
*» Green & Clean Energy

* Unlimited & Free Energy

= More Cost Effective

= Variable Speed, Pitch controlled

* DD, Permanent magnet synchronous

Annual Energy Production (AEP)

generator
= Active yaw drive system S
= High reliability and low maintenance O L -
- - Average Wind speed [m/s]
= Control and Monitoring system “ated Pomer 100w @ Toms
n ngh AEP SWT Class I
Tip Speed Ratio | 6.5
= 5-years warranty Rotor diameter |24.2 m
Swept Area 459.7 m?2
Power curve Rotor RPM 54
130 Cut i Wind
120 s:eed " "l2s T
i;g Hub Cast Steel
a0 Material & .
= ¥ 4 U EEE Srtstl:\{;eesgaintin
E 70 / Treatment 9
T 60 Disc Brake, Pitch,
g 56 > Brakes Yaw
g a0 . Active Electric
- 30 /,/ vallue, motor
ig 4 . Tower 30 m (Tubular)
0 o i Design Life 20 yrs
0 2 4 [} 8 10 12 14 16 18 20 Desian
Wind speed ( m/s ) Standard IEC61400-2, 23
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LEONICS.

APOLLO MTP-620 ia(EC)

280Ah LFP Battery Module

LFP Battery, High DC voltage Lithium battery (or using in Energy Storage System (ESS) (or
Micragnid, UPS dpplication, or telecommunication

Three Phase Grid Interactive Inverter

o [hree phase bidirectional inverter with built-in
output transformer

o Provide uninterruptible backup power to load when
utility grid line is not available

o Smart battery charging for small battery capacity

s Feeding excess energy back to grid line

o High efficiency > 95%

o Generator connected signal when generator has been
used as another source of system

« Special design for using at high grid fluctuation area

o User settable operation:
1. Excess PV energy back feed to utility line
2. No PV energy back feed 1o utility line, PV energy

only supply to backed-up and non-backed-up loads

« Battery temperature compensation (Tfemperature
sensor is not included)

o ISO 9001 and ISO 14001 certified factory

o New modal LFaPOJ pattoly, elae and long fatme
* High ancegy danglty, stable Slechanying stage, tekics e

sOrvCe rals of (e Paae stanan

Maodiuln tosan. INcragsss outpul ROWe aNd capacily by sangs

any pEraial cornecton gocarding Lo ciuE requiramants

Suppart iah mite esehmging, high afficiency

i
|

o Environmantully e ARy, WICIE GOt Benos) o
o Comprabtanssyy Ralacton [UNEions (OVEr voIlaoe, urcks
VORtage, Shorl Ciroull, saise connection, ovoiaad, owl

cufrant, hh 20 jaw temparatulg, Desancing, domandy)

Inpilgent aesign Mas functions of 4 remols est
COMITINCIHT0N, control, and gdjuatmanl

o B5-485 Intrfaces can he connactad 1o o stion
monitamg platicem

o LEDY ignt midcaton, e ull vision of mecoperation

o Match e previous [Eacl-ned Datiarny switching poswar
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PROVINCIAL ELECTRICITY AUTHORITY

PEA Solar Achievements
and Key Milestones

d o i

The Responsibility Area
of PEA Koh Tao

r[ﬂ Koh Tao Provincial Electricity Authority



mwsacuaisaaav Solar Rooftop
{uwuin aWa.lA1=aue ua:dvaa Nvkua 22 Sites

22 Sites Waan1s@iaav sou 875 kW /948.95 kWp / 150 kWh
e 1M:aye 14 Sites 460 kW /483.36 kWp /25 kWh
* o On Grid 12 Sites SOu 435 kW / 458.08 kWp
® o Hybrid 2 Sites sou 25 kW /25.28 kWp /25 kWh

e IM:W:VU 4 Sites 190 kW /209.06 kWp /15 kWh
®* o On Crid 3 Sites sou 175 kW / 193.82 kWp
® o Hybrid 1Site sou 15 kW / 15.12 kWp /15 kWh

e IM:lCN 4 Sites 225 kW /256.53 kWp /110 kWh
* o On Grid 2 Sites sou 120 kW /120.45 kWp
* o Hybrid 2 Sites sou 105 kW /136.08 kWp / 110 kWh

28s:K31080aL : 1:aye 1 Site yura 80 kW /80.01 kWp
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https://docs.google.com/spreadsheets/d/19WyNrJ-8IW69m9F_E4cPF7wSJrAYvpIok2wbulQ_aQs/edit?gid=0#gid=0
https://lookerstudio.google.com/u/1/reporting/e7c26d8b-665e-4799-a1af-b5ab0e70ca4b/page/QymLF
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L1A:ANY LATWEDU
e SMUT1 Six Sense Samui e SMUOA4 First western Hospital

o nz‘aUSEiIan:nuUs:ﬁuIaua\)anﬁ1 o naU:mIan:nuUs.nUIaua\)anm

mn’ﬂ @

e« SMUO3 &10 Samul Home mart 1A=L

o paUvdalandiuds:nulouavanm e SMUO9 Koh Tao Regal Hotel
% o padvdalondiuds:nulopuavana



https://drive.google.com/file/d/1C8AMG4GNVJuF3CF5WxEEAFxy0fGkXcnU/view?usp=drivesdk
https://drive.google.com/file/d/1Givbv7rJ5tiZI1ITO4pJlGagHmdm8uZF/view?usp=drive_link
https://drive.google.com/file/d/1O-eb5IfWyZ-TTpSITibukV3miqknbYMb/view?usp=sharing
https://drive.google.com/file/d/1sQhoE0umBZaqI701IZBN7Mz3OOBz0bsU/view?usp=drive_link
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=== §MUOT1 Thai International Hospital 21.90 kWp
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SMUO09 Koh Tao Regal Hotel 103.74 kWp
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1A=L
| Resort KohTao 120.96 k /100 kWh
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U198 suzSau uAdduAs 5.04 kWp /5 kWh
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I1A:dNY l1A=dNg
SMUO02 K.Chompunuch 4.995 kWp SMUO3 Samui Tongkhet resort 21.66 kWp
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L1A:aNg LAN:ANY
SMU10 Samui Home mart 11.34 kWp SMUI11 Six Sense Samui (back of house)
0.uzSQ 21.00 kWp a.uana
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SMU12 SALA Cheangmon 33.27 kWp
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SMU13 SALA Chaweng 169.88 kWp a.uana
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= SMU14 Chaweng Regent Loundry 51.20 kWp a.jaxa
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== §MUO4 First western Hospital 168.30 kWp
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N l1AN:dNY
SMU17 Centara reserve 100.80 kWp
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o Y 4l 7 ROVINCIALELECTRICITY/AUTHORITY,

Thank you
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Ins : 077-332820
Ins : 093-7956311
Line ID : @961inijs
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The Biodiversity Finance Initiative
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