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Thesis Title The Comparing Analysis of PV Power Plants Performance between

Central Inverters and String Inverters

Name — Surname Mr. Chanchai Pimmeelai
Program Electrical Engineering
Thesis Advisor Associate Professor Boonyang Plangklang, Dr.-Ing.
Academic Year 2017
ABSTRACT

Currently, the PV power generation is rapidly expanding worldwide; therefore, the PV
power plants have been installed widely including in Thailand. To install the PV power plants,
there are two designed systems used 1) the central inverters and 2) the string inverters. This thesis
presented the comparison analysis of PV power plants performance between central inverters and
string inverters with the installed capacity higher than 1 MW.

The thesis aimed to analyze and compare the central inverters and string inverters
installed at the PV power plants in Thailand. The observed 4 PV power plants using central
inverters were Ubonratchathani project, Ayutthaya (1) project, Ayutthaya (2) project, and Lopburi
(6) project, while the observed 4 PV power plants using the string inverter installed in Phetchaburi
province were BSP FOUR project, BSP FIVE project, BSP SEVEN (1) project, and BSP SEVEN
(2) project. All monitored data of the PV power plants and solar radiation of central inverters and
string inverters were collected from January to December 2017.

The results revealed that the performance value of PV power plants using the central
inverters were Ubonratchathani project 81.17%, Ayutthaya (1) project 76.10%, Ayutthaya
(2) project 77.08%, and Lopburi (6) project 77.49%. The performance value of 4 PV power plants
using string inverters were BSP FOUR project 83.43%, BSP FIVE project 83.61%, BSP SEVEN (1)
project 82.62%, and BSP SEVEN (2) project 85.11%. The data analysis showed that the
performance value of PV power plants using string inverters was higher than the performance value

of PV power plants using central inverters at the average of 5.72%.

Keywords: performance of PV power plants, central inverters, string inverters
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A o . ] o = ] ° 9 A X
HAZINUIYA String ABVUIUNUN AU YAVSLIYNIN Array %3%11Wﬂ1ﬂ3$llﬁklwﬁnwumu

=
N . .

Q) (v Q)

(3 1

4 s A @ A s
gﬂﬁ 2.5 AIDYNUNIUTADLTIDINAY (D), gﬂgmuﬁmﬂ v) uazgﬂuuumgiﬂ (M)

a 4 4 1 [ o ' .
2.4.2 BUNDINBSHVUADINNDITLVUIMUIY (Grid-Connected Inverter)
a 14 3 d o Y] I o
sunefmeditlugdnsaidmiulasszuy Iihaszuans (DO) dunszuaady
[ 4 Y ] I~ [ E4 ~
(AC) Tasanvuzglnaudinszuaadunisezudyain lad (Sine Wave) 1Hu1nga
a 4 4 1 Y o o 1 =\ g’l A 1 % P
suneswesuuuasdInuszuDT el ureuasnuszuy Iihwtiaauazawmla guun
: o I o = 1
msnruane 1550uuu PWM sevzdesfitianeguain Ilduiluddy Taslia THD deenin
9
5% W3 OWN 9N ILVD Maximum PowerPoint Tracking ﬂ'mﬂmzﬂuusmuﬁ'mauwmm
a 4 4 [ 1
duneswesd szuuileanumsnelwunuszuyliwenlaa (Anti-Islanding) 1unsaisEUY
o 1 [ A Y o A 1 [} Aa 4 oA
e lihduas uazszuudugauteiruamsenasszuy Iasevie v sunesimesn
nouldnuluszuy Solar farm 9zfiog 2 uuy Ao
a 4 4 4 I a 4 4 ]
1. BUNDIINBITUUUIINGUE (Central Inverter) 1T UBUIDTIMDTYUIATHEY D

o luseaueusd Juuialseuiar 100kw-2,500kW [13]
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a @ s a . g a 7 ¢ g &
2. 9UNDINDITNTI (String Inverter) WUBUIBTINBTUUIALANAILA 2kW-

4 1 ] o a a A a 1 2 A 4 o
60kW [13] ﬂm%ammzagimmuamq QWﬂi%ﬁ@iQLﬂﬂUW’%@WaWﬂ“] ﬁ@iﬁ@@ﬂﬁﬂ@um@im@i
Y

[ a 4 J
ﬁuﬂgﬂ'ﬂﬂ’lﬁ@@ﬂLLUULLaE;’ﬂJu’lﬂﬂJ@ﬁ@un@ﬁW]ﬂﬁ

(3 1

H 4 1 a [ 4 4 a
‘]Jﬁ 2.7 'J’E]EJ'NE“]JLLU'IJﬂ'ﬁl%@ll@]f]‘]j@ﬁ@lﬁﬁl{l}WﬂU@um@ﬁmﬂiﬁﬁiﬂ

SN

2.4.3 viiaua)ad i (Transformer)
] Y ' Y
wienlas Tvlduilugdnsainldeuszauns sdu ldihwauiuuazaaiuegionms
k) H v
I dmfuTsa limdsnueaseiadiundeudad ez simihnmuusadu i 17
4 v
gauumnnunnaussauszuusiie ldihnnsedu 22 kv w5e 33 kv dmsuns ldhdau
' 9
piinma wdounlaslwihdmiine Taeialdvzaansneusneimsaiulvgveionldudonilas
3 o . 9 a dy Y3 o g @
BUVUINY (Oil - Immersed Type Transformer) nieudasyiataz lsiiwiduauiunazan

9 = o o T 9 ? o w ] Y3 A
ITVIPYANVIDU UIINIPN ﬂ’lﬁﬂW?\‘]ﬁﬂH’lubeﬁfﬂﬂ meJmeLmuumumlmﬂmﬂu 3 LUUAD
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1. Hermetically Sealed 1iunyudisadlaatin ietlessuanuyuuareinieiin
@ ] a a a ] [
Tdhaludmdendas awnsonialasn 2 wiiane uvuudeatinuuuluimslagaiely uas

Aa A a a Y A oY dl
FialaaunuuuaNeIMALRIHIoNER0Y

3

‘]Jﬁ 2.8 9]’JEJEJ"I\WHJE]LHJﬁﬂu"liJuLL‘]J‘]Jﬂ’m\ﬁJﬂﬁuﬂ [15]

Y
% o w o

< 3 o a 1%
2. Open Type With Conservator Tank Ausyuiniuialnaininiud15es

Y
A ¥ v o o 9
(Conservator tank) mmﬂummwmuﬂm

5

[

d' IS aol 9
1J7]29 mammuauﬂammuﬁmﬂu ANNUINUTITDY [15]

v

3 ? o { o EIPN 1
3. Special Transformers !ﬂuﬁﬂj}ﬂllﬂa\‘lLLUUUTNUﬁWTﬂIUWLﬁE!ﬂW"IgQTH LU

o o Y Y 9 a A I 9 9 [
mmu“lmmmu VSPP e SPP nvoudasrilatazilunyy Step up , vveudasdmivuseuy
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a X <3| { '
Solar farm nifeuilaswiiatazitlundontasingnoenuun i Low loss Tnamniz 11539 No load

a a 1 I
loss 1Az TLANTNNADININAIT 99.0% 1Tl Udw

‘]Jﬁ 2.10 9]’3?]fJ"I\‘]‘HﬂJf]!L‘]JﬁQLL‘]J‘]JH"I?JU?HVTTU\NN@WN Solar farm [15]

2.4.4 Combiner Box 118 Switch Board
4 1% [] 4 a J Aa J J 9
UBNINYUNTAHNANYBEI UNIYAAUAIDINAS DUNDITINDT aznLoullag
[ S Yo o o @ g’l 9 o A
Tihuddsiigaginsal lidmsutlesiuuazdaisasiamedunszuansinaz nszuaady Ao
1. Combiner box A0NABITINANNAIUNTEUTATINDUTIDUNDT 0BT TAsdy
. C4 < a J a dJdo Ja 14
52UEN0 String W30 Array gilnsainioluenlfilu Wad, adaddalnan viowesnawsnines
:3 1% = a 3}; o [ ad d' 19 =)
Yuagnumseenuuy uazdiimsaeasglnsaidesiwdivnszuanss modesiuanudeno

vy
flﬂﬂﬂ1N1ﬂ’J‘(’J

p— s

ﬂﬁ 2.11 Gl’J’e’]EJNGI Combiner Box [16]
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2. Switchboard 1 ugu I rmiifidarsesuazdeaduszuu el

) v o o o A < 2 ' ' I sa
ﬂi%uﬁﬁﬂﬂ@%ulﬁﬂﬂuﬁ’l q‘]_Iﬂimﬂﬂﬁﬂuﬂ'lﬂ(lué}ﬁ')@%ﬂﬂiﬂiﬂﬂﬁ?uiﬁiyﬂgi%}Lﬂulcﬁﬂiﬂﬁlﬂﬁﬂ
9 4

1193 %¥11A Molded Case Circuit Breaker (MCCB) %30 Air Circuit Breaker (ACB) NaHYUOEAUMNS

u

2o a 7 v ad o A
9AUUY LATVYUIAVDI IHAAUDITLU H’E]ﬂi]'lﬂquiJQﬂﬂimﬂﬂﬂﬂulﬁi%ﬂizuﬁﬁaﬂ IND

[ A [ = ] 9 [
ﬂfNﬂulWﬂﬂﬂ\‘]ﬂuﬂ')'lﬁJLﬁElW']EIQTﬂﬂTWTVnQﬂ'IUﬂﬁgllﬁﬁaU

510 2.12 @20819¢ Switchboard FHARAAINEUBNBIATS (Outdoor) [17]

U

2.5 Yomriuamsennaszuulnssng v

4 1 Y o 1 g o a Y a oA
MIFOUADIZ VY Solar farm 110Uz TAT 118 I NIuT U uazdellFiiaa

awginuunazdeiuamaiyenas Iassae Idwesns lrlihaiugiinig @ige w.e 2559)

Y a

[12] TasliseaziBeansitenaeawglunui 7 dmsudnan llihnTnseduiia ldiwmse

U

14 4 A o 1% 1 4 1 % [
ADUIDIADIVUIANNATIUNUNINNIT 1 MW L%’f]llﬁﬂﬂlligllﬂ 22 Tﬁ'@ 33kV uazmﬁmmgm
o [ dy
gilnsal lihihasil
d v A 1
1. Qﬂﬂimﬂﬂﬂ’liﬁfﬂﬂﬁﬂ
Jd o A 1 Y 1 da 4 . . a Jd o
Qﬂﬂiﬂ!@]ﬂﬂ’lil%'ﬁ]i\lﬁﬂqﬂl!ﬂ LEDINALUININD S (Cll’Cult Breaker) dINFAANDU
a o a JJd a o .
(Disconnecting Switch) YRR (Manual) tiagea InFwiana lvan (Load Break Switch)

dhugunsaifz1¥lumsuenszuuszninduelduiomg uagsyuuTaseie i luvasiidla

a 4

& 9 Y a v & Yo A Jdo A A ¢ a o A
qdINY Gﬁﬂﬁﬂlﬂi%ﬂﬁﬂTiﬂg@ﬂq Lﬂufﬂ"ﬂﬂﬁTﬁjﬁsﬂﬁﬂﬂ@uﬁﬁﬂﬁ?@%“ﬁu@ﬁﬂiﬂﬂﬂmﬂ INBDAITY

[ a oA o [} ] 3
ﬂﬁ@ﬂﬂﬂiuﬁ?uﬂTiﬂ&]ﬂ@ﬂ?uﬂT?Qﬁﬂ‘]&lTiSUUIﬂiQﬂlTﬂllV\IﬂT %Qﬁ)ﬂﬁﬁ"m"ﬁﬂﬂﬂfﬂﬁu‘lﬂﬁﬂm@ﬂ

a Jdo I a J <] Y
aindaanou d luvuziaa viinilugaaiag (Group switch) vz dosdmwisoaondulonla lu
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dunialandie d11suTwaziBoaupres AAITNINDI NNALTIAUNANLAZITIAUGIILA DY
2 A ° o Y} Y wa A Ia S A @
Wunuunimsihgesneides uaglvlgauduianumatiaveusesnawsninesiilunesusy
] a = = [ L3 dy
yoams Iiharugiinia Taoliseazieandn aail
a A Yo w o a A sa A Vo W
1) yosnasnines N 1FaIauesnslagyaINa WIowosnatsnINo N 14aaaw
4 a o
915NFUANY SF6
2) NOALTIAUMUNIATTIUAING
A o a 7l o %
3) WNA short circuit breaking current in 1 second YUIA 25 nlaveuddmsussuy

A a 4 a I A a d| o [ a o’g}/ dy
%30 33 nlalnaauazvuia 31.5 0 lawenlvse 40 nlavendd1msuszuy 115 nlaliaanadl
Y v 1
YUOYNUITAUNTZUAIAIIT D YATNITONAD

o A a Ia A o [ :: o,
4) iy auiaNaInAlAYeAFD I NAITNINDINAALTIAUA (380/220 T1ad)

Y Y a gjj Y] a ]
Iideandos muinasgiumsaaaanie lihasvailszmea Inevesanauienssuaoiunma
Uszma'lne han.)

J .
2. gilnsaisznondug
[ 4 [ o o < [
1) szvvteosnuaunsaldseddosnuussdudmvaz iia 27R) Wiomeum 'l
2) niiaulasnszua llihdmsuszuuilesnu azdoald Class 5P20 ¥30An N
3. 1n3evianan 1 1l (Power Quality Meter)
1) wseiagumn ilihdssainsonsiadanaziuiinaima Ildwuy True RMS
a’, [ A . .
19 3 e Tao uniailu 2 152190 Ao Profile Recording 1ta Event Recording
3| ) 1 T A 1 ° 1
2) Profile Recording 11/ 4N 15174 AnA1 RMS ¥04A 1R A8 AGIGA HazA1gIga
apitieann 10 U1 Usznoudleuseanlui (Voltage), nszua Tl (Current), fas IWihes g
(Real Power), eI dsuenii (Reactive Power), Al ‘Vg\hﬂﬂﬂj‘] (Apparent Power), A7
o o o a [ 4 a
Usznou miaa vl (Power Factor), 813U0UNLUITIAU (Voltage Harmonics) AL FITUDUNNTSLE
4 a o w . o w ! [ 1
(Current Harmonics), 81314010 H184 (Power Harmonics) 140481417 50th useau hiduaa
(Voltage Unbalance) sznaudie Unbalance Factor, usaau ldrdr1duuan (Positive Sequence
o o w . v o w 4
Voltage), usaau ldrdrduay (Negative Sequence Voltage), LlﬁﬂﬂuUlW‘ﬂ”la1ﬂ‘]Jf!uEJ (Zero
Y
Sequence Voltage) 1tag 1Wnz WS (Flicker) Usznouale asssil InnewIussesdy (Short-Term
Severity Values , Pst), 59 w1 llpgwsu szeze (Long-Term Severity Values , Plt)
I o 4 o
3) Event Recording 1 unisiiudindoyagindunssaunaznszua lddrves

a X

migmsainadnan nadulusyun v dseneudsusedu Iihandrvae (Voltage Sag/Dip)
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v v
usagu i unu vy (Voltage Swell) uag lWaurradu (Short Interruption) Iﬂﬂﬁﬂ@]ﬁﬂﬁqm
daynnaet1e Hos 128 samples/cycle taza@13150UFUAT Trigger iU TIUAA 1A
4 @ I
4 wsesiagunin Tlirdeuiluldarwuiasgiu IEC 61000-4-30 (Power Quality
Measurement Method) Class A, IEC 61000-4-7 (Harmonics) ttag IEC 61000-4-15 (Flicker)
A o Y A ° = o R g o
5) inseaiagumn liihdsadinitennudinmelunawnsaiuindeyamsasioia
I T o a
Wuszezina ed1aios 30 1u Tagdoya liinamsgayme
6) m3lFanumsesiaauninlvidesiigUnsald15ea 1yl (Uninterruptible Power
Lé = o 1 9 = dd’ a [} d‘ [
Supply) ¥41 szezna lumsdises lwed1anios 15 wilunsaiina liay vazniesiagunin
L [ wa A @
Tivhdead Mardumsaniinda Tusiaiie Tlnaduauin
4. anasgugunsal Tuvh

ginsal hdeadlulaumnasgiudredsmusens wieiins luihdugiing

Y

BN UANI
aunsallnidh WINTFIND19B9

wmsialyivl (Meter) 1811030, ¥on.2543 Uaz uon.2544 138
IEC 62052-11, IEC 6205321, [EC 62053-22 uag IEC
62053-23

w¥ouvasiasosdada (nstrument | IEC 61869-1,

transformer) [EC 61869-2 (Hwiundionuainssue) uag
IEC 61892-3 (Fwiunsinuainsny)

Sadssuutlasiu (Protection relay) IEC 60255 Tntigiu@silu Vendor list wasmsinidiu
QilanA

wosAnLusninas (Circuit breaker) [EC 62271-100 %38 IEC 62271-200

Twasusnadng (Load break switch)

- Tvanwsnainddmiuszuy 115 e - IEC 62271-104 w3a IEEE 1247, IEEE C37.09 uag

- Tvanwsnainddmsuseuy 22 uay 33 WA | IEEE C37.016
-IEC 62271-103

gintnnnau (Disconnecting ~ switch) uae | IEC 62271-102

gindraasiu (Earthing switch)

ATENDWTRAAWLAW (Dropout fuse cutout) | IEEE C37.42

AUANLESY (Surge arrester) 1DN.2366 Win IEC 60099-4

51l 2.13 masgugUnsal lihawdermuansiFeuss Insstnevesms liihaugiinig [9]
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a (v Aa _d
2.6 aamuzmawzuuwam"lﬂ%mnwmamumamﬂﬂ

J

MIMIMTUTIOULVIT VAR TN NS NULAI NGO UADAUTZ U

[

v Y
M99z 81999 INATIIU IEC 61724 Tasliadauiianeg Rdagasil

@ Y, = H (Reference vield)
! \\ S st
Hix An _/0"/—¢ PV Array
P
AC
— Grid | Ac |
} DC []
E AC e
Yy = 2| (Amay vield) Ea Eac L
P, (Final vield) |y, - Ewv
: ! F,
e =Y,-Y, (Capture losses) (System losses) [ T
E. (PV array efficiency)
= ’ - f i T
Ta H x4, (Performance Ratio) |pp = Y_f‘
r
E
(Total efficiency) |Pwr = ﬁ
1 Xy

51 2.15 Aunlsaren lumsilsziivassougvesszuuwan lbihwdsauuaseriag (7]

13U 2.15 naasdndlsagdmsudselumaussouzvesszuunan Tl
@ a J 1 @ v A a J o J a 7
WAINULAILINAY TAsMNAINUTITUADINAE (H,) ANNTENUINEUHITAaLTI01NE
a d J @ v v A 4 ] J 4
pamtunmasa (£,) lugduuuvesszun DC e lldwunesines ¥aszninaumsad
A v A o s = a A U A 9 o
uaeiind l§adunesmesnaziinnugapdeiiondn Capture losses ( L, ) waziiionda
a 2 s o 4 < o < o
punesmeia szrhmrhulasszun Do iy AC mazamau( £, ) ngnilowdn lidiga
A 1 < Y o 1 A ' 9 F y o A 9
wouae laaausIauzYeIszUNE 15AI11/5A199 NI AL 91NIdlsaue 191
9
TORCRIRIREY

2.5.1 naanu Irlihnaa ldnnunasaduaierind (Array Yield)

_ 2.1
Y, =E_/R 2.0
2.5.2 wasa rlihumasaduasorindnanlad lun1angug (Reference Yield)
Y = H/G
r i STC (22)

2.5.3 wasnu IWihni 111993 snumassaduatonadman'1a (Final Yield)

Yf = EGrid/F:) (23)
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Taen

2.5.4 WALUGAIVULHUTAAIFIDINAS (Capture Losses)
Le =Y., @4)
2.5.5 wasnugadeluszuuwaa rlimasauneaserfiad (System Losses)

Ls = Y, (2.5)

2.5.6 AUTI0ULVBITZVUNAN 1T MA@ 9919108 (Performance Ratio, PR)
PR =Y/ /Y, (2.6)
2.5.7 YTANTMNVOWNAUYAALTIONAT (Array Efficiency)
na = E,;/H; A4 2.7
a A a [ a J .
2.5.8 Uszaninmvesszuuman Iinnaanuuaeeing (Total Efficiency)
Nt = Egua/H, 4, (2.8)

2.5.9 wasau i imaduaseonaduanla

Ea = Vdcxldchl (29)

o o A oA s A
2.5.10 wawmm%mmmmﬂﬁ@ﬂﬂimuammmaaumamm

H, = G,Tim (2.10)

1

v d' 1 % A d‘ v
2.5.11 Wﬁ\?\?'ll!ﬂ%'lﬂ@@ﬂhlﬂﬂﬁiﬂaﬂﬂiﬂﬂ@!%ﬂﬂﬁﬂ

Egrid = Ve, Time (2.11)

Y, = wasullihiinaa ldaemas lihdens whiwp)

[

A J a Jd a Y
E = NaINUNUHIaduainInasnaa 18 (kWh)

a

o w a ¥ J a
= masliihAsdsgavesumasaduasonad (Wp)

g~

Y = waanw lihiunasaduaserfindnanlaluniangusg kWh/kwp)

(2 [ A oA J a J
= NAWIUSITANONAINANNTENVAIHIFAALTIDINAD (kWh/m?)

1

v a

e = MANUTLTIFUAIDIIAGN STC (1,000 W/m?)

Y, = wdanulihimh I ldeSsunaraduaseriingndnld (cWh/ikwp)

e = WalUNNMe00n ldi TvanrIogaTounD (KWh)

=

¢ = NENUAFUYRIUULRITARLEI0IRAT (KWh/KWp)

u 9

=

s = wasnugydeluszuuwaa liihwdsaunasering kWhkwp)

u 9
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a [ a 7
PR = aussouzvesszuunan dmdsauuaseriag
na = UsgAntnmvesunuyaduaoing
{ A ¢ a o
A, = WuNuRIsaduaI01nag (m?)
a A a [ a J
N, = dsganinmvesszuunaa ldihanndsauuasering
vy
V, = usaau lihnszuaasaniives PV Array (V)
1, = nszua llihii1eeon1n PV Array (A)
Ti = 338219019 PV Array 919V, 118% 1, (Hours, h)
1 [ A daa J a [ a
Gi = mAnuINi aLsIeiadnumaradaeNad 1A U939 (kW/m?)
Tim = 529319010 PV Array 918 V, uaz 1, (Hours, h)
v, = ussauldihnszuaasandaves PV Array (V)
1, =n3zud lvldhiteeanain PV Array (A)

Time = szoznaszuy 110V, wag 1, 1915200814119 (Hours, h)

o q a [ Aa _ d
2.7 MsAnnaasEgmanivesszuunan lvhwdsnuuaseiing
MImuaneInumMs laeuveuduluInsensniee (Cash flow) Tagnaliazd 2
3% A9 Static taz Dynamic tuUNaevzh Iiuouiiums Inaneuduaaiuiladeniag 1dann
puuusn uazluaIuITeUILYe8 51935 Dynamic 311111 Annuity Method Tun 13N 1501
4 a [ a 4
wsygenansvesszuuran ihndsaunaseiag
2.7.1 Annuity Method

]
(2 v ax

9
vanina llvesdttifedtanduneidilunell Tasazaaluzluunoynsuves

v
=KX A

) dy aa A Y I =) A @ = a A o A
NITFIISUU nﬂmmim“lmﬂuiwﬂ%nmmﬂfmms‘lwanﬂumamuﬁmﬂaﬂﬂizmﬂmu

as o
TMIAMUIUMNNAUMNT (2.12)

4 = pr.ﬂ (2.12)
(1+i) ~1
5 . o A A Y o 1T A
19 a = Annuity (UIURUNVEADITITZA01))
NPV = (NetPresent Value) Auaanuilagaiugns
Y
i = eonde
n = 9w lumsnawu @)
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Jd o { g @ a @ £
NTUNIS (2.12) wardmlsoynsuntludrgaRuasnuilagiiu (VvpPY) U

a ' . = = o Y a 4 o < Y o
58N Annuity Factor Baeu1safvzdiviraalrsnonuiamesuazihmaauiluaisielde

1 Y 1
A1519% 2.1 muszezna lumsnurutazaendenmrualuonsinie

d‘ . o dy -d' [ ~
@15197 2.1 Annuity Factor Iagn1 ldvesaenidienfviuauasilvesInsans [7]

n=>5 n=10 n=15 n=20 n=25
i=5 23.10 12.95 9.63 8.02 7.10
i=8 25.05 14.90 11.68 10.19 9.37
i=10 26.38 16.27 13.15 11.75 11.02
i=20 33.44 23.85 21.39 20.54 20.21

@ a

ﬁuamuﬁ%fguuﬁm (NPY) oA laaaaunsn (2.13)

Q

iNCF, (1+i)"

NPV = 1=0 (2.13)
1o: NPV = (Net Present Value) Ruaanuilagiiugns
NCF, = nszudQuaagninmal ¢
t = 1A1VINITHANY
2
i = oy
n = s lumsmaunu ()

31



2.7.2 Aduasia lalih

o a

1neean1lE910NA09A 111 UN1591735 N3 Annuity Method ¥111%151M 510
[ PR T Y 1 v & g o 1 = Y k4
alF91eaoilNezdosite auiunszamnsamsnmasaiuas kwh lunn q 11 lasnisane
9 @ ~ o
ANNABINTNAINUVEST Taemuianaums (2.14)

C,= Ao (2.14)
E

demand

IR [31971/kWh]

1o C,

g3l szl

total

9y @ 1A
ﬂ'ﬂll@]'ﬁ]\?ﬂ’lﬁwaxﬁ'lu@@ﬂ [kWh]

demand

a v

Sy
2.8 HIIVYNINYIVD

[

9 o Y o =2 a A~ dy A A 9 @ a d
Ave lashimsfny1nuItenTiienNNeITeIn UM IS IZHAANTTOULVOITZ UL
a [ a J o a
pan Tl mdsaunase1ing Tag Mr. Jiang Fan (2017) [1] 1dviimsfnyinavesyuuaz sl
a Y a @ a J a & [ '
msanasszuuRan IMimanuna e findu UAAAIUNAIAIADAUTTOUZVDITZUY Tag
a ¥ @ a s & 1 =~
AAAILUNAINIDIA1TVOI Singapore Polytechnic Usemadan 11/ Naviug 13 52U uaazszuvll
3 a ¥4 v a
YU 1.23kWp. e unisfnaayi 0 83en, 10 8371, 20 89N, A 30 031 LAZUTUNANI
a a 3’1 d' ) = =t 1 1 . A gl.l
yougaaasa 1) Tuianad himsdnywazfSoudisunananal final yield 510800Uv09N9 13
TEUUOY 1UBII 62 kWh/KWp. B9 111 kWh/kWp. ttazyui 10 oa ¥u lUnefiaaz iueenazih
IdszunTiaraussougAfiga uaz Mr. Erdem Elibol wazamz(2016) [2] 18 nduenislsziiiu
a (X a J a Z}, v a g}/ @
avssouzvoszuuwan Mdmasnnudeeinduuaaasuurain TasAaaiuunainieIns
a [ \, a A o = A Y
DUBIT lun13Ine1as Diizee MU0 Konuralp Ysmagsn in1snfseumenszuuinlaum
4 a J 1 [ a 3’,
IFAANAIDINAGUANAINAUAD LK Thin film YUIAAAAT 2,400 Wp. , 113 Polycrystalline Y1419
9 9 9
ARAY 2,640 Wp. taz 19 1LH 9 Mono-crystalline YH1AAAAY 2,350 Wp lagne 3 5zun 14
a s s & o < o
dUNDIIADI U AU SMA YU1A 2500W (Sunny Boy 2500HF-30) 11015t Udoya tazin
1 a g Ao d ] A = o = o a 1
Ao sangnsuiulugiudouunsian 83 suau U 2014 wagriinisdszmua
= ' d‘ g’l =l
ansyaue uazfssumounalagal PR MAsv0InIa sz uulalssuia 73% ,81% nag 91%
4

° a s A o % Y o a o
ATUAAY ANAUTUNT ﬁﬁlqlfgﬁ@\i iHag YYaN ﬂa\iﬂa']\j (2015) [3] klﬂﬂ']ﬂ'lijlﬂi'lgﬂwaﬂi$‘ﬂﬂ

v a @ a J a Y (% { ' [
miwuwa@]"h\lﬁhwaNmumamﬂmmmﬂmuuwadmﬂ’mﬁagmﬁwm@ 10kWp. 2 581U
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~ [ a a gz 1 o < 9 Id A A a
TAsNUAALIZUUNANWIMIAAAANANAY NDToYaTluzezal 1 hou Tuwdeuliguigy
4 o a g [ o a 4
2558 1IN0 INANIIATIZHAIANTTaUINEUNVNIT91809 11 151N Homer LAz AATIZHING
k) 14 ~ v A Y [ ~ ~
NNAATHIMEAT Taeszuui 1 91m3iall lAAINaaIuN 1,153kWh/Month 1agszuuf 2
1da1na9911 1,126 kWh/Month #av1n 11 5un5u'ldA1 773kWh/Month 11ag 795 kWh/Month t1ag
A1 PR 0gN 96% 1Az 96% AWa Ry N5za FUITNT uazame (2015) [4] Idinauons
a 1 a I a o
Usgiliuaussouzuazanuquavesszuupaa ihonmasaunaseiiaduuuratemaluTad
v Y 2
Aaaaauunasa lutlszmalne Tagriimsanadsz LU UHAINIDIAITIDATOVRIADTUITBLAL
= Aa o o % ) [ [ [ = ti‘
malulad uSEn Yan. 9109 W¥1vw) 610010 TINTANITUAIATDYTET STUUN
Y 1
MNSANEINNIHMUA 6 521U 52VVazUs2ana 1 kWp. 10NABNUTZUL Power Grid HAALITLU
1 [ { 4 a S o ey . . .
WUANANAUNUHIYAS a9 AN W1 1957 D Amorphous Silicon Single-Junction (a-Si:H),
Amorphous/ Microcrystalline Silicon Double-Junction (a-Si:H/[lc-Si:H), Copper Indium Gallium
Selenide (CIGS), Mono-Crystalline Silicon (mono c¢-Si), Poly-Crystalline Silicon (poly c-Si),
. . .. . . o 3 9 ] Y ~
Hetero-Junction with Intrinsic Thin Film (HIT) mmﬁm‘umagamﬂw ﬂmamegmnﬂaauﬂ
o 3.’, 1A a =< o a ~
Putuaai@oungaINIeu 2012 D9 ga1ay 2013 uazimanlszuaussouzsiazTouney
1 ~ 4 a Jd a = ~ <)
HalagA1 PR IDABUDIUNILEAALAIDINAI¥HA a-SiH UAIGIgaN 82.2% 39303119211/ a-
Si:H/|Le-Si:H, HIT, poly ¢-Si, CIGS @1d181 @31 ¥HA mono c-Si 9&NA1 PR A1gABYN 68.9%
d' a dal d' a %’, d' LY a a 1Y Y A
uazionnsaiunlunisAnaeiiinuunesiia HIT azmaanasaiu Wi 1dgege fo 0.6
[ 2 '
kWh/kWp.day.m? LaeieunUs1ALMeLd) BHe¥ia HIT dznaandsanu Iiihaeiiuiaesia
lashga
= a o d' 1 9 Y = dy d' d‘ 9 Y a d
INNITANHINIUIINNANINIVIAUIE IHBMINNEITOINUNT BATIEHATTNTTOU
1 A= 1 1 < a ] = o a g’/ [ g‘.:
uaszuunaneidiuIngazduszuraa ldwdsunaseiaduuaaaiuunain azuu

v 9 J a

a da/ = A A o =2 [ A ¢ a a &
Tuadvetiduasiadinuaaalunmsneziimsanu Isdlldimdsnuuaseiadsiiadnaany
A a A Aq va ¢ ¢ ¢ Aq va ¢ ¢ A o v g
wuauaesgluuuasuuN U MBI TINAUE tazuUUN1FOUNRTIeTAAIT TauazTamn

1 a g}/ a o A 4 1 3‘,
doyainTsa lihninmsaaases hamaziuaznfonifeumanssouzveslse Irlihnaes

pSL[ISTSY
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2.9 agyl
dy I d!y ~ o AA A 9 ~ dy = 1]
GLH‘]J‘V]L!ﬁ]glﬂuL‘L!’E]‘Vi'll,ﬂEJ’Jﬂ‘]J‘VlE]BQ‘V]LﬂEJ’J"’IJ'ENTﬂfﬁ]gNLU@‘VIHﬂEJ'Jﬂ‘]Jﬂ’JnJLW?J’I%ﬁﬂJ
o [ [ a o 9}:&' @ [ a 4 o
dmSunasnuuaseriaduelszmalneg anwiineinulse dmdsnunaseriiad mshau
= 1 @ a g = a 4 9 4
5']3Jvlﬂﬂ\1ﬁ']uﬂ§$ﬂﬁlll‘ﬂaﬂ fﬂi’Jlﬂi'l%‘ﬂﬂ'lf’flliiﬂ‘L!3iﬁiJulﬂENﬂ15’Jlﬂi"lg‘ﬂ‘ﬂ"lﬂﬂ1ulﬁikl;§ﬁ1ﬁﬁﬁ
a o a d AU ¢ A A 9 @ av AqYd
GumszuuNaﬁ"lv\lﬂmawmumamm L!ag'i_l‘V]ﬂ']'l?JWNLH@WTV]Lﬂﬂ’JﬂJ@QﬂUQWu’J%El‘ﬂel‘lﬂﬂu

EY Y FY v o Aa a o 2 '
doyalumsauaiuazaaiineiinus luvuaouas 11
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< = ' 9y o a  gdq Ya 4 4
QTH'J%EJHL'IJ‘L!ﬂ'Iﬁﬁﬂ‘HWﬂWﬁNﬁﬁﬂ1‘!3sllfNIﬁ\‘]llV‘IV‘hWﬁ\NTULLﬁQfJTﬂ@]EW]Gl‘H@uL’Jﬂﬁmﬂi

1 o a 14 4 4 a 4 4 a g’/ o A
LWIﬂi‘?lWQﬂuﬁ@LLUU@ML'J@?!@]@ﬁi'J?JﬂUEJ HAZHUUDUNIDIINDTTAI Iﬂﬂﬁﬂlu@]fJUﬂ"liﬂ'lluuﬂ'lﬁ

[ @ 1

9 Y
YHANDY 5 VUADU Al

7

3.1 Anemseenuuy 159 IWfhmasauuaserindniaesgluuy

o v 3 9
3.2 M3jauazInNuUBYa

a Eall a Y o a J
3.3 MIUATIHMTUTTOUZYITEUUMEN Iihmasnunaeiag
3.4 MIANTIEHHAN WA UIATHFAIEAS

3.5 315 utumMsIve

v a do
3.1 anmmseanuuulsdllihwdsnuuaserfingnsaesgiuuy
Tuamdtetzmsanyilselliha desgiuuufenuilFdunefinesunusiu

s Aq Ya o s a o A
ﬂuﬂ 4 Iﬂi\“lfﬂi uazuuuﬂ%aunaﬁmaiama 4 Iﬂi\ifﬂi ﬂﬂllﬁﬂ\ﬂﬂ@ﬂi%‘m 3.1

'
A o

9199 3.1 139'1W#ha 8 Tasemanihinsdam

S gelsalulih ¥iindunesines vafaRe
1 Qﬂaﬁﬂf‘mﬁ Central Inverter 4.993 MW
2 Y581 1 Central Inverter 7.239 MW
3 2y 2 Central Inverter 1.799 MW
4 ﬁW‘]fi 6 Central Inverter 4.404 MW
5 toad Tnf String Inverter 2.0 MW
6 Hoad luld String Inverter 2.0 MW
7 Do @Iy 1 String Inverter 2.0 MW
8 Dioeri @i 2 String Inverter 2.0 MW
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51 3.1 jUupvvesIsdlthavnuilgunesinessaugud

UG

9 A o = = 1 A = [ =\
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PN N -
TuiiAaaa Tza hiflmamusorin

§ waumiamil
M5 15 WATT INSTALL 4.803 Mikp.
Z2&115 kV. By PEA.

Import & Expart Moter

510 3.3 nuuwlaulseIdha Tassmsguasiwsil

Y

9

1.1.1 PV String Ua¥ PV Array 13971354192 19mavTia Amorphous  Silicon
o a I a @ o
FIUIU 100,704  LHI BHUFAALAIDIMAST UNAAS A YBY BSC  TuiAa BS-50  INavuIA

Y
46,48,49,50,51 az52W 3aumad ihdm DC 1A 4.993 MW msAaaauradiaae1nag
a 3’; 9 I Y] a 9 o 1 a 0 = Y A @
vwanasuu Inssaiaman Wuluneialdige 15 esm mmnsdmesaegialndifenuy
o A a o

Tun5MUIN Solar String 11a¥ Solar Array 39ve lHRMzMTmesvesluaa BS-50 11141y

NMIAIUIN

M31aft 3.2 510az180ARMANIAVBUHI Amorphous Silicon 1911 Tasen1sguas 151l
Model : BS-50

Rated Max. Power at STC : 46,48,50,51,52 W

Open Circuit Voltage (Voc) : 93.4 V

Max. Power Voltage (Vmp) : 70.9 V

Short Circuit Current (Isc) : 0.86 A

Max. Power Current (Imp) : 0.71 A
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AM500ALUD PV String 3¢ 1¥UNa911IU 8 Modules/String @34 PV Sub
Array i PV String gag@ 30 Strings/PV Sub Array 1a¢ PV Array 923 PV Sub Array YUIUNU
g3q® 7 PV Sub Array #0 PV Array
1) PV String Mumacsaduasofingudonudu 1 ansa 92'ld (endied1a
50W)
W=50x8=400 W
Voc=934x8=7472V
Vmp =709x8=5672V
Isc=0.86 A, Imp=0.71 A
2) PV Sub Array 1ieAeuuILAY 30 Strings
W=400x30= 12,000 W
Isc=0.86 x30=25.8 A
Imp=0.71x30=21.3 A lag
3) PV Array iloAeu1uiu 7 PV Sub Array
W =12,000x 7= 284,000 W
Isc=25.8 x7=180.6 A
Imp=213x7=149.1 A
a1eTlihdmsy PV String 1@en1¥a18v11a 2 x 1/c-6 sq.mm 0.6/1kV CV

Cable Wnanszua 54 A (taulunes lavizdaan)

SUB ARRAY No. 5501

Lﬂ

o1[1d

Y

3111 3.4 610619 30 PV Strings/PV Sub Array 4941590159 Ua51551%
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[

1.1.2 DC Combiner Box ‘H%"E]ﬁg])Array Box 3£AAAIN1AIU DC ﬂzgﬂuﬁﬁmiu
5211109 PV Sub Array meluazilszneudieninsaitlessunszuaiiuenniuidviomwes
a 4 3, Y [ ad 9 LY o [ dy
Aasamessaunegunsaillosnu@ss(SPD) udwaanuazmsesnuuy lasdmsulasanisi
DC Combiner Box H#anua 72 § Tasnmalugazilsznouais PV Array g9g@ 7 Sub Array
Y [
1) vuagUn3aiiloan PV Sub Array = Isc (PV Sub Array) x 125%
=25.8x125%
=3225A
A Ia 14
1890 DC 103 NAILTANDS 32AT
2) WinaussAuUegUnIsiileadu = Voc (srting) x 120%
=747.2 x 120%
=896.64 V
A a o 1Y 7Y 1Y
onunALTIAuYeIRlnIaiileanu 1,000v
3) Hooniuy 8oniULg DC Combiner Box YMIUAUADIGNOUIFOUADI
v a 4 4 Y o . v 9
Auduneimes vunglnsaiiloanu DC Combiner Box yuIuAY 2 §
=1Isc (PV Array) x 2 x 125%
=180.6x2x 125%
=4515A
A 3 [ [ a a 4 14
romilu DC Fuse ¥119 400A (agnelundazdunaveIdunnimes)
areliiuuud sy PV Sub Array 92198189119 2 x 1/c-6 sq.mm
0.6/1kV CV Cable Ninanseud 54 A (aulunes lavizdaan)
ﬁ1EJU],‘I/\|??11/i‘§’1JGUH1u€]} DC Combiner Box a8 2 x l/c 120 sq.mm
0.6/1kV CV Cable NNAnTEua 455A (1@ulue1nie)
a1e IWl#iuvesd DC Combiner Box #aannuuunuma wiveiouaoni
duneimeiaz denld¥as 2 (2 x 1/c-240 sq.mm) 0.6/1kV CV(AL) Cable iHANTLLA 558 A (1A

Tuneo Tarzdaan)
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2x 6 mm; CV Cable
H Ground 1 x 4 mm? THW
Underground In HDPE Plpe @ 25 mm,

PV ARRAY JUNCTION BOX NO. 01

r +—

CU BUSBAR 50 X 5 mm’ 583 A

CBO1 CB 02 CB 03 CB 04 / CB 05
32AT, Isc 5 KA. 32AT, Isc 5 kA, 32AT,Isc5 KA 32AT, Isc5 KA. 32AT ,Isc5 kA

PV ARRAY NO. 01

CB 06
32AT, Isc5kA

32AT, Isc 5 KA,

CBO7

[ ) Connect to
PV ARRAY JB.02

l
l

I, [ |

2x 120 mm’ CV Cable
Ground 1 x 256 mm., THW

] T
| 5 8 3 z 8 8 5 I
TR 5 g s 5 5 |

o o o o o o o
i B . : £ £ g : |
| -3 3 & S = 3 ]

4 "4 4 (4 -4 o (74 |

< < < < < < <
| 2 0 |2 i 2 i |2 0 |2 : i |

» 3 S » 5 5 ] 3 5 771 3 8 7] 3 S8 7] 74 5 X
e e

(m)
TOF1
CONTROL ROOM NO,01
INVERTER NO.01

DRAWING NO. SDL-01

A

25 mm” THW Underground In HDPE Plpe @25 mm’ };
2120 mm’ CV Cable
Ground 1 x 25 mm’, THW 2- 2 x 300 ) mmZCV (Al) Cable
GROUND 1 x 35 mm’ THWA
Underground in EFLEX Pipe @ 100 mm?
PV ARRAY JUNCTION BOX NO. 02
= R = =8 AN T Vi AT N W = oSSR W N Y X i ————————— |
Connect to | \ q .
PV ARRAY JB.01 ) CU BUSBAR 50 X 5 mm, 583 A SPD Type Il
CcB 01 CB 02 CB03 CB 04 CB 05 CB 06 cB o7
| 32AT, Isc 5 kA, 32AT , Isz 5 kA, 32 AT, Isc 5 kA, 32AT, Isc 5 kA, 32AT, [sc5 kA, 32 AT, Isc 5 kA, B2 AT, Isc 5 kA, ‘
L ] W~y W JEY e Sl (B AR e =Y ) I I 1 S |
<5 Q
PV ARRAY NO, 02
| . o g . B : . \
S S 3 S S S S
I S I & I S &
| S 2 2 2 2 5 2 |
[} o o o (=} (=3 o
| & 2 : 4 - s - |
| 3 2 3 g g g 3
4 4 4 4 o 4 x [
< < < < < < <
«Q @ o) @ o 22} o
I 2 3 = 2 3 5 2 T R 2 B 5 2 B ] 2 3 N 2 3 N ‘
12 w 12} 2] w w w
| S S S N R |

514 3.

UG

(V)

40

5 @10819 § DC Combiner Box 01 (n) 1182 02 (¥) YUY ¥091ATINITYUATIHEI



a s o a s SAq Y 3 J A a
1.1.3 DUIIDILADT Iﬂﬂﬂunﬂim@i‘lﬂl%ﬂgL‘lJ‘LlLHJ‘]Ji’JlImeEJ H3lgasioyn

v o

Y
AaauIAaall

d' =S A a 4 G Y =\
M1319% 3.3 i1EJ’ﬁ$L’E]ﬂﬂﬂm’s’fiJ°]JGIGUfJ\1f)unﬂiLﬂﬂii‘ﬁiuiﬂiﬂﬂﬁq‘ﬂaﬁ‘ﬁ‘mu

Brand/Model : ABB / PVS800-57-0500KW-A
Max. Efficiency : 98.6%

Max. DC Voltage : 1,100 V

Max. DC Current : 1,145 A

Rated DC Input Voltage : 450-825 V

Max. Number of Input : 4 to 25 (+/-)

Nominal AC Outout Power : 500 kW
Nominal AC Current : 965 A

Nominal Output Voltage : 300 V

Output Frequency : 50Hz/60Hz

Distribution Network Type : TN and TT

PV5800-57

i %ﬁ' N : iw

PVS800-57

=

: a s o4
51 3.6 laozunsumeluvesduneimesnldlulasenisguasiusidi [12]

U

______

!
I

14
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Tulasanstazl9duneimes luma  PVS800-57-0500KW-A 314U

Y
(%

(J o w 1w a 4 4 1 @ a
Wavna 9 dsaumas Iihdu Ac A 4.5 MW Buneimesuaazdiazil 4 DC Buna M3
IFoUADUDI PV Array WIFOUAD 2 PV Array #3502 DC Combiner Box A9 1 81&1/!@15118\‘1

a  JY o [
dunesines lasmeluddunesimesaziithdloatuvuia 400A /Mnput Tasuiauily

a

1) dunesiaed 1 imaeluiihéu Do iy 556.416 kW

a

=

2) BuesInes 2 az 7 Hmas IWihé 1 De MY 555.072 kW

J J

3) dunesmas 3 Imaa lwihd1u DC MY 548.352 kW

(3

©

a

4) dunoines 4 maavihé i DC Y 559.104 kW

A o w

5) dunesnes 5 uag 6 uiad IWid1 DC MY 552.960 kKW LAz
6) dUB3M0S 8 tay 9 HM&Y W@ DC 1Y 556.800 kW

a9

au AC vosuneiwesizyouse lldmdonlaslilihlasaseos 1alig
Switchboard 12 1 dRegaeludunesinesdludilesiu aelWihnndunesines lidmite
u)ad Wi 1da1e 4 3 x 1/c-300 sq.mm) 0.6/1kV CV(AL) Cable WinanszLa 1040 A (A1 ume

o lanzidaan)

CONTROL ROOM NO.02 (1 MW.) ‘ ‘

SPD TYPE |

|
|
|
| /g
|
=5 | L
\
-
i
1 x"s 95 M THW EARTH CONDUCTOR. }—4)

X
X

T i
|
H AC FUSE |I i AC FUSE ‘\‘
|

Isolate PCU| nu | Isolate PCU| "L “‘
No .03 ‘ No.04
500 KW N i 500 KW =

|
o
Q
m
[ =
(7]
m
e e =
o
(e}
g
[='
(1]
m

|
-
|

4004
|| ===

4004 T
2
400A 3'
T
| 4008 7
|
4004 ™
|2
=

"LL:'
Il
I

FROM PV ARRAY JUNCTION BOX -
NO.17,NO.18 (DRAWING NO.SDL-10)
FROM PY ARRAY JUNCTION BOX -
NO.19,NO.20 (DRAWING NO.SDL-11)
FROM PV ARRAY JUNCTION BOX =
NO.21,NO.22 (DRAWING NO.SDL-12)
FROM PV ARRAY JUNCTION BOX -
NO.23,NO.24 (DRAWING NO.SDL-13)
FROM PV ARRAY JUNCTION BOX pp—rt
NO.25,NO.26 (DRAWING NO.SDL-14)
FROM PV ARRAY JUNCTION BOX -
FROM PV ARRAY JUNCTION BOX jw—
NO.29,NO.30 (DRAWING NO.SDL-16)
FROM PV ARRAY JUNCTION BOX pp—ri
NO.31,NO.32 (DRAWING NO.SDL-17)

NO.27 NO.28 (DRAWING NO.SDL-15)

ﬂﬁ 3.7 G]’J@ElNul,ﬂf] LLﬂiiJﬂ1il‘]5f]3J§l’éJ%1ﬂ PV Array NWENfJUL’JfJiMf]iIﬂiﬂﬂ1i@ﬂﬁ'ﬂ%‘ﬁ1u
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I a o @ o
1.1.4 wiloudad v 1diluwsiia 3 vaaia $142U 4 @92 1AL 2 ¥AAIA TIUIU 1

a1 lumsasnvinantoutas Iaena ldaziie Trnanveantoutasdmsveuaalin 25% ua

9
LY

dmsuTsdlfhmdaunaseriadnmsin Inanluewanerndulyl1don duivvuiaves
nifoutlaslifhernez1imiuiina kva  sauvesdunedined udnaiivuegiugaiidoves
HoonILY
1) vinanteutladliiheiia 3 ¥aaia = wasIu kVA (inverter)
=500kVAx2
=1,000 kVA
@onuIa 1,000/ 2x500 kVA 22/0.3kV Dyl1y11 efficiency ,
6% Impedance
2) vwanteutladliih 2 vaada = HasIw kVA (inverter)
=500kVAx1
=500 kVA
1[@ONUUIA 500 kKVA 22/0.3kV Dyl1 efficiency ,6% Impedance
3) wnanszuavevdautla luihém mv (ﬁmammwwﬁﬁ’@ﬂwajﬁqﬂ)
=kVA /(V3 x kV)
=1,000/(V3 x 22)
=26.24 A
aro'lihdmsunlenladlWfnFeude 1diszuu 22 kv @enldiih

18 3 x 1/c-50 sq.mm 25kV SAC Cable Wnanszue 181 A (tAulue1ne)
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1.2 Tnsamsogsen 1
a g’/ &' { ol o o
T5919iha Tnsamsegsen 1 Aaaaluiuidanianszunsdiogser Mnsany

9
mM3eenuuVveIdINYIzneUNans melulsa luihasil

14.442369N,100.481257E

dszamnaiimdh
2 cneneet ¥ 10.00m

;wﬂwmwmwmamﬁ 200 %\ ?

51U 3.9 nuunlauTseTvdha Taseeysen 1
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. 2 ) s a od
1.2.1 PV Strings Uag PV Array lasamisiae lsunasgaauasernadilu
a [ [~ a
nansaaivee BSC lasutailuunawsiia Poly crystalline silicon 1u1a@ BS-P230 ¥U1A 230W
Y
TIUIU 26,080 LHI LLAZUFITHA Amorphous Silicon 1utaa BS-50 UNIVUIA 46 1AL 48W
Y
I 26,112 e 528183 T DC 117D 7.239 MW mMsAadaurasasuasoInag
Y
a o < o a o 9 @ a s
waaasuuIaseadruman wuldmanaldviagm 15 eem d1msuumariia Amorphous Silicon
1 a g A Y A [ o . = 9
A wesaa a1 lndainesnulumsauin PV String a2 PV Array 9990 a1

a 4 o
wmsimesveaTuaa BS-50 1 lumsdivan

Y wa . .. 9
M15199 3.4 31902108ANUTVUAVDINRA Poly crystalline silicon 1911 1n3an15085e 1

Brand/Model : BSC / BS-P230
Rated Max. Power at STC : 230 W
Open Circuit Voltage (Voc) : 43.2 V
Max. Power Voltage (Vmp) : 36.6 V
Short Circuit Current (Isc) : 6.91 A

Max. Power Current (Imp) : 6.29 A

N1308NUUY PV String VDILHITIIA Poly crystalline silicon DEAEAIN
91U 20 Modules/String @4 PV Sub Array 923 2 Strings/PV Sub Array 1ag PV Array 923
PV Sub Array YMIUAUGIFA 17 PV Sub Array
1) PV String Wusaesaguasenaguidonuily 1 aa3e azld
W =230x20=4,600 W
Voc=43.2x20=864V
Vmp =36.6 x20=732V
Isc=691 A, Imp=6.29 A
2) PV Sub Array Lﬁ@@i@mmuﬁu 2 Strings
W =4,600x2=9200 W
Isc=691 x2=13.82 A
Imp=629x2=1258 A

3) PV Array [0@0UUIUAY 17 PV Sub Array
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W=9200x17=156,400 W
Isc = 13.82 x 17=234.94 A
Imp=12.58x 17=213.86 A
a1e i d 115y PV String 92 1¥e@8v11A 2 x 1/c-6 sq.mm 0.6/1kV CV

Cable WNANTLUA 54 A (1auluneo lanzdaan)

M15190 3.5 S10aziBoARUANTAVD LK Amorphous Silicon 1911 TnsaNT0Y501 1

Model : BS-50

Rated Max. Power at STC : 46,48W
Open Circuit Voltage (Voc) : 93.4 V
Max. Power Voltage (Vmp) : 70.9 V
Short Circuit Current (Isc) : 0.86 A

Max. Power Current (Imp) : 0.71 A

A300ALLY PV String YBIUAHIIA Amorphous Silicon 3 1HLIHIT1HIU 8
Modules/String @24 PV Sub Array 921 24 Strings/PV Sub Array 1182 PV Array 923 PV Sub
Array YVMIUAUGIFA 17 PV Sub Array
1) PV String Wumaisadiuaietiaduaenudly 1 aa3q 1214 (@ndeeia
48W)
W =48x8=384 W
Voc=934x8=7472V
Vmp=709x8=5672V
Isc=0.86 A, Imp =0.71 A
2) PV Sub Array Lﬁ'a@iammuﬁ'u 24 Strings
W=384x24= 9216 W
Isc =0.86 x24=20.64 A

Imp=0.71x24=17.04 A
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3) PV Array Lﬁwi@mmuﬁ’u 17 PV Sub Array
W=9,216x17=156,672 W
Isc =20.64 x 17=350.88 A
Imp=17.04x 17=289.68 A
a8 lWihd sy PV String 9 19@189v119 2 x 1/c-6 sq.mm 0.6/1kV CV

Cable WNAnIzua 54 A (tauluneo larzdaan)

SUB ARRAY No. 3017 SUB ARRAY No. 3417
01 [ 1g—+—1{204— o1 [Ad———{ 84—
. -~
02 : [ 1g—r— g 3—
Q) ()

317 3.10 670819 PV Array (N) 2 Strings/ 1 Array tag (V) 24 Strings/ 1 Array 1033013

0g5e 1

9
a I 9 [
122 DC Combiner Box 130§ Array Box 92AAfIN19a11 DC agiiluddmsy
v a 3 A
52U%A189 PV Sub Array meluazilsgneudaoginisitlessunszuanuerniluihdviomes
a ¢ g 29 v acd Yy o 0. w
NsAND331uMIgnsalileanuasy (SPD) uduaanymzmMseenuuy lagd1miulnsang
v 9
[ [ ) @ .
1l DC Combiner Box UNInuA 48 ﬂiﬁﬂﬂlmﬂlﬂu DC Combiner Box @1 JULNY Poly crystalline
silicon 149U 40 ¢ 1AzdIMTVIAY Amorphous Silicon 31191 8 § Taenelugazilszneudie
PV Array g4@A 17 Array Iagazondiogamsiiuiminaginisinieluvesg DC Combiner
Box d@MSULAN Polycrystalline silicon LHp3n1ninagUnTaitlosnumini
1) mumqﬂﬂm‘f‘ﬂmﬁu PV Sub Array = Isc (PV Sub Array) x 125%
= 13.82x 125%
=17.28 A
A Ia 4
1890 DC 103 NAILTNNDS 25AT
a o Y 7 Y| Y .
2) WAALsIAuYeginsailleant = Voc (siting) x 120%
=864 x 120%
=1036.8 V

A A o [ Y 1Y)
onwAaLIIaUYaIgnsaitlesny 1,000V
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3) wu1Agilnsaiiloariu DC Combiner Box
=1Isc (PV Array) x 125%
=234.94 x 125%
=293.68 A
i@enilu DC Fuse ¥11@ 400A (pgn1olundazdunavesdunesined)

aelihuud sy PV Sub Array taenl¥a1suia 2 x 1/c-16 sq.mm
0.6/1kV CV(AL) Cable Wnanszue 94 A (1AuTunes lanzdian)

a0l unuvead DC Combiner Box 1donldeae 2 (2 x 1/c-300 sq.mm)

0.6/1kV CV(AL) Cable WNANTLUA 640 A (191 Junes laniziaan)

PV A RRAY NO. 01
SUBA RRAY No D10
DCCBOL
H_l D5 AT, Isc kA
——— o 2 —F— P TC DSOY /DEP. MO 4
o I ’ DRAW ING NO. EE-SLD-001
|
SUEA RRAY No. 0702 |
DCCEO2
m—a—m—] AT, kc3
2 2x 300) =q.mm. O/ 1) Catle
Underground in HDFE Fipe @ 110 mm.
SUBA RRAY No 0103
DCCROS | |
m_-_m—] DS AT, lzcS |
| — |
z
=
- =
SUBA RRAY Mo, 0104 | ’ 3
DCCEM =
. 25 AT, e 5 ¥4 ivs
| | &
T — T 1
N0 1 :
|
| §
SUEA RRAY o, 0105 ’ z
DCCEO3 |
m—-—m—l PS5 AT, Isc S kf |8
:;M_] \7 7 N EP™s | |
- 4

SUBA BRLY Mo 01T

Il edAL 045

%{ 25 =q.mm. THIW A

<E0

510 3.11 #708619 § DC Combiner Box Y11 17 PV Sub Array 1n540150g5e1 1
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. . Ly P
1.2.3 Disconnected Switch Panel (DSP) TuTasanmistideonuuveenuuylnig
2 Y = = . . o o Y A o =
DSP Niviua 12 q GINfHEJILH]%lI Disconnected Switch 311U 4 Pa 711141!1%{5]@13%%5%@1!311114@1@
1 DC  eon lunssidesn1sigeinel wiegewiigeduneimes Tasyuiaiinaves
Disconnected Switch ﬂzﬁmimﬁmﬁﬁhﬂizLlﬁﬂlﬂﬂltﬁiazé}DC Combiner Box
YUIANNAVDY Disconnected Switch = Isc (DC combiner Box) x 125%
= 293.68 A
180n 149 Disconnected Switch 500A 1000V
Y 1 . . v a 4 J A
e Iivedunas Disconnected Switch 11gadunasmes wWarsan
AIUNNA Fuse 400A 1000 19a18 2 x 1/c-240 sq.mm 0.6/1kV CV(AL) Cable NAANTZLA 420 A
@aulusreamanvuuiiule)

a J J 3 J 3 a @ 4 = =
1.2.4 3ULIBILNDT LﬂmmmmqumﬂuNammmmm ABB 12 w19 lagdl

. o

a &
JYASLDYANUTNUAAIU

d' = A a 4 G Y
f1319N 3.6 i?ﬂﬁ&@ﬂﬂﬁlmﬁiJ‘UWU’f)QfJL!L’J’t’)iWI’E)ﬁGl“]f(luiﬂiﬂﬂﬁ@E{ﬁfﬂ 1

Model : PVS800-57-0500KW-A/PVS800-57-0630KW-A
Max. Efficiency : 98.6% / 98.6%

Max. DC Voltage : 1,100 V /1,100 V

Max. DC Current : 1145 A /1230 A

Rated DC Input Voltage : 450-825 V

Max. Number of Input : 4 to 25 (+/-)

Nominal AC Outout Power : 500 kW / 630 kW

Nominal AC Current : 965 A /1040 A

Nominal Output Voltage : 300 V /350 V

Output Frequency : 50Hz/60Hz

Distribution Network Type : TN and TT
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PVSB00-57

______

1 0
,f,%
I

.‘dl s

=

PVSB00-57

.
= e —
1
]": I_“:"-—r o+
— ! ! il
1 ] [
B e i
[N
i

i

51l 3.12 Taezunsuneluvesduneiimes Tnsanisegsen 1[12]

TuTasamstiaz19ounesines luaa PVS800-57-0630KW-A 514U 8
# 1azduneines uma PVS800-57-0500KW-A 31131 4 darad lmihé AC midy 7 Mw
dunesinesuaazAlzil 4 DC BuUNA MIIFOUADYDY PV Array 1215010 | PV Array W30 1

. 1 a a 4 4 v A 14 14 = <Y @
DC Combiner Box /19 1 9UNAv030UN051A035 Tagnieluardunesmeseziiiadilesnuvua
[

400A /Input Taguiuilu

1) aunesined 1-4,7,8,11,12 YU1A 630kW 191HIvHA Poly crystalline
silicon Maa 1W#d1u DC 1Y 625.60 kW

2) BUNBTIADS 5,6 VUIA 500kW  1Himawiia Poly crystalline silicon
Maa 1A DC 1WRY 496.80 kW LA

3) BUIDIABT 910 VUIA 500kW  lHLHNABHA Amorphous  Silicon
mas Wi D iy 620.16 kW

A AC vesdunesmesziouas lldmidonad Wi Taeas oz il
Switchboard 921991 nsaitlesiuiiegnioluvesdunesimefifludailoadu aeluilnin

dunesines ldwmdoudaslWivdenldee 4 3 x 1/c 240 sq.mm) 0.6/1kV CV(AL) Cable fifa

Aszua 1,688 A tdulusaundavuuiiule)
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g
X

D AC FUSE H AC FUSE

Inverter No 04
500 KWV

Inverter No.01
630 KW.

2

DC FUSE H DCFusE

{—Ef

o
3
-
¥

4004 3
/=
400
4004 B
—*
=
4004
=
4000 3
4004 &
4004 3
—%
4004 EII
<
=

DsP DsP
No.01

=4
&
IS

05.13 S00A.

FROM PV ARRAY NO13  ppe———
DS 14 S00A
DS.15 5004,

FROM PV ARRAY NO.15  pp———"—

03,16 500A.

FROM PV ARRAY NO.16  pe——=1—

DS.J1 5004,
DS.02 S00A

FROM PV ARRAY NO.O2  pp———""

D5.03 500A.

FROM PV ARRAY NO.0O3  pp——r—r

0S.04 S00A.

FROM PV ARRAY NO.O4  pp———

>

FROM PV ARRAY NO.01  pp———

FROM PV ARRAY NO.14

() (V)
a o ' A ' o a s s a 2 2
31]7] 3.13 GI'JE]ﬂ?ﬁqﬂﬂgllﬂﬁﬂﬂ']ﬁlsﬁﬂﬂﬁﬂﬂ'lﬂ PV Array HIGNDULIDTINDT (ﬂ) DUNIDIADTIUNUIN

630kW LAz (V) duneimeiuuia 500kw Iasansoyson 1

1.2.5 nieutladluih azl#fuasiia 3 vaaa 1491 6 #1 utiadlu 1,500 kVA
47 uaz 1250 kVA 2 1 dnuTse fmdsauuaseriadmsmuTvanlusuinaeiaiiu'lyl
18enn Faruvnavesnondasiihernszlfinisudise kva samvessunedine? udnai
Yuegnuaanivvesdoeniuy
1) vnentouaslvihaiia 3 vaaia = wasau kVA (inverter) x 125%
— 630 kVA x 2 x 125%
= 1,575 kVA
@eNUUIA 1,500/ 2x750 KVA 22/0.35kV Dyllyl1 efficiency,
6% Impedance
2). vinanserad i 2 vaada = HasIN kKVA (inverter) x 125%

=500kVA x2x125%

= 1,250 kVA
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@OAYUIA 1,250/ 2x625 KVA 22/0.30kV Dyl1y11 efficiency,
6% Impedance
3) wnanszuaveandeutlad lwihém mv (ﬁm’;mmwwﬁf‘fﬂiwajﬁqﬂ)
=KkVA /(3 xkV)
=1,500/(V3 x 22)
=3936 A
ae'lilihdmiunteutladiiiidende ldiszun 22 kv denldii

@18 3 x 1/c-50 sq.mm 12/22(24)kV XLPE Cable inanszitd 217 A (aulusraadanyuiiule)

1.3 Tn3ansegson 2

Y '
v [

Y
T5aTl#ha Tasemsegsen 2 Aaaslununsanianszunsaiogser insanwn

e

mMseenuuUuveIaINszaeunang melulseliihdsd

-
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r‘_s(.._,:bfp ey == 2

T 7o S0P

51 3.15 nuuntlauTse e Tassegse 2

Y

1.3.1 PV Strings !a% PV Array Tnsemataz 1 dunasaduaaoiiadiii
HanAAXved BSC lasuyadluumariia Poly crystalline silicon 131a@a BS-P230 4U1A 230W
FIUIU 5,440 LN LIAZUHIFUA Amorphous Silicon Tataa BS-40 Y11A 42W $1UIUTIN 13,056
upa ufME Ad N DC Y 1799 MW msRasaunumadiaaefindazAnaauy
Tassadrauman wuldmeialdvhym 15 0m @w5uuReriia Amorphous Silicon IuiAa BS-40
piivnagese) vaiguuna Ao s in lndinesdy TunsmuIn PV String tag

= 9 a 4 F o
PV Array 3998 192 mizi151imesved Juaa BS-40 il lumsmivim

M3197 3.7 S1waziDeaguaNIAYD Poly crystalline silicon 19 1uTasansogsen 2

Brand/Model : BSC / BS-P230
Rated Max. Power at STC : 230 W
Open Circuit Voltage (Voc) : 43.2 V
Max. Power Voltage (Vmp) : 36.6 V
Short Circuit Current (Isc) : 6.91 A

Max. Power Current (Imp) : 6.29 A

53



N1399NILUY PV String VOILHITUA Poly crystalline silicon vz 19uma

911U 20 Modules/String @7U PV Sub Array il 2 Strings/PV Sub Array ilaig PV Array DERY

PV Sub Array mmuﬁ’uqqq@ 17 PV Sub Array

1)

2)

3)

PV String Wumasaaiseeiadinden i 1 ansa ae'ld
W =230 x 20 = 4,600 W

Voc =43.2x 20 = 864 V

Vmp =36.6 x20=732V
Isc=691A,Imp=629 A

PV Sub Array 140@0U1IMRY 2 Strings

W =4,600x 2= 9,200 W.

Isc=691 x2=13.82 A
Imp=6.29x2=12.58 A Lag

PV Array 15/0A0UMILAY 17 PV Sub Array
W =09,200x 17 = 156,400 W

Isc=13.82 x 17=234.94 A

Imp=12.58x17=213.86 A

aeluihdmsy PV String 9 1¥e@8v110 2 x 1/c-6 sq.mm 0.6/1kV CV

Cable NNANTZIE 54 A (AU Tunos larzdean)

M15197 3.8 S10aziBoAnUANITAVBILNG Amorphous Silicon 1911 TAINT0Y501 2

Model : BS-40

Rated Max. Power at STC : 42W

Open Circuit Voltage (Voc) : 622V

Max. Power Voltage (Vmp) : 44.8 V

Short Circuit Current (Isc) : 1.14 A

Max. Power Current (Imp) : 0.93 A
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N1399NLUU PV String VDI HUA Amorphous Silicon v lFumatiuou 8
Modules/String @7U PV Sub Array il 24 Strings/PV Sub Array U@g PV Array 923 PV Sub
Array YVHIUAUGIGA 17 PV Sub Array
1) PV String 1umalansasiaenauiiuy 1 an3e 921 (ondredia
48W)
W =42x8=336 W
Voc=622x8=497.6 V
Vmp =44.8x8=3584V
Isc=1.14 A, Imp=0.93 A
2) PV Sub Array 1ioAeuMILAY 24 Strings
W =336x24= 8,004 W
Isc=1.14 x24=27.36 A
Imp=0.93x24=22.32 A llag
3) PV Array {iodouIUY 17 PV Sub Array 92911 19A0 W, Tsc 11ag Im
AT
W =28,064x17=137,088 W
Isc =27.36 x 17=465.12 A
Imp=22.32x 17=379.44 A
ae @115y PV String 921989110 2 x 1/c-6 sq.mm 0.6/1kV CV

Cable Wnanszua 54 A (tauluves lavzdaan)

1
Sub ARRAY No. 1

v o e o |20 Module , 2 String 1

— TR :’, [ -

2x1C-16 CV(AL) DR

1C-6 THW (G) 2_ ® ; 106 THW (G) i ;

20 Module , 2 String 8 Module , 24 String
e AR

Sub ARRAY No.1

8 Module , 24 String

TR | 2x1C-25 CV(AL)

9.024kW

2x1C-16 CV(AL)
1C-6 THW (G)

Sub ARRAY No.17

(M

317 3.16 (70819 PV Sub Array (n) 2 Strings/ PV Sub Array 118 () 24 Strings/ PV Sub Array

1A3IMI0YHaT 2

2x1C-25 CV(AL)
1C6 THW (G)

L e

Sub ARRAY No.17

(V)




[

1.3.2 DC Combiner Box ‘H%"E]ﬁg])Array Box 92AAAININAIY DC ﬂzgﬂuﬁﬁmiu
52UMA0Y PV Sub Array neluazilszneudieginsaitlostunszuainuoniluirdviomes
a 4 3’; Y [ ad 9 LY o [
AasamnesunIglnsailesniud@iy (SPD) taumanymznsoonuuy lagdmiulasams
4 9
1 DC Combiner Box UNiviua 12 ﬁiﬂmmuﬂu DC Combiner Box §11TULK4 Poly crystalline
silicon 31U 8 § 1A EMTVUAI Amorphous Silicon 11U 4 4 Taenmeludazilsznoudie PV
Array g999 17 Array 1agazon@ied1amsmuiainaglniainieluvesd DC Combiner Box
TINTULAA Polycrystalline silicon

7Y 1Y
1) vwagnsaitloany PV Sub Array = Isc (PV Sub Array) x 125%
=13.82x 125%
=1728 A
A Ia o
1800 DC 195 NAILININDT 25AT
2) WinaussAuvegUnIaitleai = Voc (srting) x 120%
=864 x 120%
=1036.8 V
A Aa o [ Y @
eninansIauveglnIaiieanu 1,000V
3) wu1ngilnsaiileadiu DC Combiner Box
=Isc (PV Array) x 125%
=23494 x 125%
=293.68 A
Lﬁ’ﬂﬂ!ﬂu Disconnected witch YU 380A 1,000V LA Fuse Y110 400A
[ 1 a a 14 o
(egnaluuAazdUNAYIBUIIBINDT)
areliiud My PV Sub Array @enl¥aeuuia 2 x 1/c-16 sq.mm
0.6/1kV CV(AL) Cable finanszua 94 A (aulunes lanzieau)
a10' 1l iuvesd DC Combiner Box tdonldais 2 x 1/c-240 sqmm

0.6/1kV CV(AL) Cable WOAATZUA 420 A (aus1aatauuuiiule)
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i 4P DS 380A.

#'ON X08 NOILONNT

T T F17 < TF1_ { L'
MCE MCB 3
QAL 22A. 2 2
| b [1]
Spa - Space
e = —
EARTH 50 THW l EARTH 50 THW
Bewera T |
Sub ARRAY No.1
.0kW
WICI6CVAL |
C-6 THW (G) ﬁ
15 gl e |20 Module , 2 Stiing
el T it
20116 CVAL ‘f i
1C-6 THW (G) R
Sub ARRAY No.17

51 3.17 @10619 § DC Combiner Box Y11 17 PV Sub Array 1n53M159¢561 2

Y

a 4 J I 7 3 a o J =) =)
1.3.3 2dULIDINDT Lﬂmmmmg{umﬂuwammmmm ABB U2 9u19 Iﬂﬁlll

v v

Y
JeazdvanuauIaal

d' =1 A a 4 G Y
M131440 3.9 i”lfJﬁ%Lf]t’Jﬂﬂﬂ!’dil°]JWUﬂﬂﬂulﬁﬂilﬂﬂiisﬂuiﬂiﬂﬂﬁﬂ‘c’g‘ﬁfﬂ 2

Model : PVS800-57-0500KW-A / PVS800-57-0630KW-A
Max. Efficiency : 98.6% / 98.6%

Max. DC Voltage : 1,100 V /1,100 V

Max. DC Current : 1145 A /1230 A

Rated DC Input Voltage : 450-825 V

Max. Number of Input : 4 to 25 (+/-)

Nominal AC Outout Power : 500 kW / 630 kW

Nominal AC Current : 965 A /1040 A

Nominal Output Voltage : 300 V /350 V

Output Frequency : 50Hz/60Hz

Distribution Network Type : TN and TT
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PV5800-57

______

= T
—— T
— = :
| i
1

ol
[

[
o] |

PV5800-57

ﬁi i

e

_______________

I |
@E*

Y a J
51 3.18 laozunsuneluvesdunesines Insanseyse 2 [12]
TuTasemsiiegl4ounesimes luma PVS800-57-0630KW-A 112U 2
Y] a 4 4 o v o w Y Y [
A1 uazdunoimed luaa PVS800-57-0500KW-A $1uau 1 damasluihau Ac mnv 1.75
MW Buneimoiiaazalnzil 4 DC BUnA MsBoNAdY0d PV Array 391501A0 1 PV Array 130
. 1 a a 4 4 v A 4 4 Ay I Y [
1 DC Combiner Box /10 1 dunavasdunesiaei lasmaludipunesmesziifadilesiuving
[~
400A /nput Taeuyuilu
1) dunemes 1,2 vu1a 630kW 1dunawiia Poly crystalline silicon
maaluihdiu DC Ny 625.600 kW
a 4 J E a . o w Y
2) BUBFIAOS 3 YA 500kW 19uHartia Amorphous Silicon 189 1wl
AU DC NN 548.352 kW
au AC vesdunednesizirenas ludulaulacluihlaeasa luiig
o A ' a < @ @
Switchboard v 19g1nsaitlesnunegnioluvesdunesmesiiludatlosdu ae'lviiein

sunesnes ldmdonadlih 1da1e 4 3 x 1/c 150 sq.mm) 0.6/1kV CV Cable WAANTZLA

1,296 A (@ulusrauadianuviiula)
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I~ a @ a @
13.4 witoudad Wi a2ldiuyiia 3 vaada 2 @2 uazsiia 2 vaada 1 62

9
LY

Fsulsd Il wmdsnunasonadmaiy Tvaalueswianeraiuld1den aainvuiaues

y 99
1 v AKX v

wieudas IWfervez ldmidunng kvA  5auvesdunesines uansiyuegiuganioves
Hoonuuy
1) vinandeutlasliihwiia 3 ¥aada = wasIu kVA (inverter) x 125%
=630 kVA x 2 x 125%
= 1,575kVA
@BAYUIA 1,500/ 2x750 kKVA 22/0.35kV Dyl1yl1 efficiency,
6% Impedance
2) vantieutladliih 2 vaada = HasIw kVA (inverter)
=500 kVA
1ADNUUIA 500 KVA 22/0.30kV Dyl11 efficiency ,6% Impedance
3) Ainanszuaveansioudasiiihd Mv Eunammeidalnaiiga)
=kVA /(V3 x kV)
=1,500/(V3 x 22)
=3936 A
ao'llihdmuniendad i udoude ludiszu 22 kv 1Tluae 3 x 1/e-50

sq.mm 12/22(24)kV XLPE Cable fifanszud 178 A (aulunes lanziean)
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1.4 Tnsamsanijs 6
v H
T5aTldha Tasemsanajs 6 Aaaslunun

[

&
ANU

voaduilszaeunang melulseluih

9 vy
oI5 luiha Tnsamsanys 6

‘]JA Aav A A
3N 3.19 NNANUNAIVDY
388,85
ok =
| (e T o-a0-g B 114z
I g B3 ) e
159,81 k] — E;(Md@
= EeE R R Hraoc E; 20 4 eramiasion
%
- 1235
=lo 22 kY transmission line
e ot o Wi P

22y

et 1)

Crontral room
1 hvn. (11,000 K.
T
s &5 .
£ 3
{ié 2
e o IR T e S el e e
£;§ 10.08
i
5 s Crantral roam3 {1 u
£ Invartar 2x50C kb
siinc
oo 53
22 kY transmission line ‘"f"m’oﬁ(,’:";zﬁﬁ"‘s‘aw
22 k¥ transmission line
)
g
Py
4 4

Installation areo

151583.24 sq.m. (%4 roi 2 ngan 95,81 sgwah)
Watt install. 4404 Wiip,

=i

ehisiait

HDPE 63 mm. =
EFLEX BO mm. f\ [ B

PY array junction box
HDPE 25 ramn.

22 k¥ transmission line

172,40

iy~

36

517 3.20 nuuwlauTseIvdha Tassmsamjs 6

UG
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141 PV String 1ag PV Sub Array Iasamsinglfumusaduaseriindyiia
Amorphous Silicon $143U 101,295 uad (Hunaasuaived BSC Tuiaa BS-40 Taunn 42,43 44
tazasw 5 Iihd U DC W 4404 MW msARRLBIAdIATeRAdIEAARALIY
Tasearaman Wulneialdige 15 sem armniwesangueansiinlndifssiu lu
M3AUIY PV String 1% PV Sub Array 3490 191nmzmsiimeivea Tuma BS-40 (45W) il

Tumsauia

H A e U
M13199 3.10 51902108ARNUTVUAVD I Amorphous Silicon 19114 TnFanIsan1js 6

Model : BS-40

Rated Max. Power at STC : 42,43,44,45W
Open Circuit Voltage (Voc) : 62.2 V

Max. Power Voltage (Vmp) : 44.8 V

Short Circuit Current (Isc) : 1.14 A

Max. Power Current (Imp) : 0.93 A

M300NUUY PV String 3¢ 151He119U 15 Modules/String &34 PV Sub
(]
Array Uil
- 15 Strings/PV Sub Array @2U PV Array 9¢34 PV Sub Array ¥U1UNAY
g3g® 6 PV Sub Array
- 18 Strings/PV Sub Array @2U PV Array 923 PV Sub Array ¥U1UNY
g3q® 7 PV Sub Array
4 ° 4 ] a 9 o ]
1) PV String W Isansaduinenuilu 1 anse12ld (endaed1
45W)
W=45x15=675W
Voc=622x15=933V
Vmp=448x15=672V

Isc=1.14 A, Imp=093 A
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2) PV Sub Array Lﬁassiammuﬁu 15 Strings
W=675x15= 10,125 W
Isc=1.14 x15=17.1 A
Imp=093x15=13.95A
3) PV Sub Array 1ijpaouuuiy 18 Strings
W=675x18= 12,150 W
Isc=1.14 x 18=20.52 A
Imp=0.931x 18=16.74 A
4) PV Array 1i/0@0 15 PV strings/PV Sub Array YUIUAY 6 %A
W =10,125 x 6 = 60,750 W
Isc=17.1x6=102.6 A
Imp=13.95x6=83.7A
5) PV Array (4{0610 18 PV strings/PV Sub Array YU 7 %A
W =12,150 x 7 = 85,050 W
Isc=20.52x 7= 143.64 A
Imp=1674x7=117.18 A
aeldihd sy PV Sting 1@enl¥a1euuna 2 x 1/c-6 sq.mm 0.6/1kV CV

Cable NNANTZIE 54 A (AU Tunos larzdean)

(n) (V)
gﬂﬁ 3.21 A19819 PV Sub Array (0) 15 PV Strings/ PV Sub Array @82 (V) 18 Strings/PV Sub

Array IA39M5an1y3 6
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[

1.4.2 DC Combiner Box ‘H%"E]ﬁg])Array Box 92AAAININAIY DC ﬂzgﬂuﬁﬁmiu
5211109 PV Sub Array meluazilizneudieninsaiflossunszuainuenuiluidviomwes
a 4 3’; Y [ ad 9 LY o [
AasamnesunIglnsailesniud@iy (SPD) taumanymznsoonuuy lagdmiulasams
Y v
1 DC Combiner Box {nanun 70 ¢ lasneludezilsznoudie 15 PV Strings/PV Sub Array
VUIUAUFIFA 6 YA 1AL 18 PV Strings/PV Sub Array YUIUAUGIFA 7 %A
Y [
1) vuagUniaiioan PV Sub Array = Isc (PV Sub Array) x 125%
=17.1 (15 PV Strings/PV Sub Array) x 125%
=21.38A
A Ia 14
(@00 DC 50T NAILTNINDT 32AT
7Y 1Y
2) vag1nsaitloant PV Sub Array = Isc (PV Sub Array) x 125%
=20.52 (18 PV Strings/PV Sub Array) x 125%
=25.65A
A ia 14
(@00 DC [F0INALINNDT 32AT
3) AL HYe9gUnIalileed = Voo (srting) x 120%
=933 x 120%
=1119.6 V
A a o [ Y @
eninaLIIAuYeIgnIsiileenu 1,000v
4) mumqﬂma@fﬂmﬁ”u DC Combiner Box UU1% 6 PV Sub Array
=1Isc (PV Array) x 125%
=102.6 x 125%
=12825A
A I~ 1 1 a a 4 14
@iy DC Fuse ¥1419 125A (0gneluuaazdunavoaau119s51n0s)
5) mumqﬂﬂm‘fﬂmﬁu DC Combiner Box Y419 7 PV Sub Array
= Isc (PV Array) x 125%
=143.64 x 125%
=179.55 A
A I ' 1 a a 4 J
taeniTlu DC Fuse Y1410 160A (2818 luuaazduNAUI0UID51M03)
aelfud sy PV Sub Array 18en1¥e18911a 2 x 1/c-6 sq.mm

0.6/1kV CV Cable Wnanszia 54 A (19ulunoo larizdaau)
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aw"hxlﬂunummé’Dc Combiner Box ( 6 PV Sub Array) wonldee 2 x
1/c-185 sq.mm 0.6/1kV CV(AL) Cable Nnanszud 293 A (aulunes lanziean)
aw"l,v\l%’hmum@mec Combiner Box ( 7 PV Sub Array) denldee 2 x

1/¢-300 sq.mm 0.6/1kV CV(AL) Cable NAanszud 400 A (A luneos lanziean)

To AOZ

2x300 sqmm. GV {A) cable
1= Ground 1x16 squam. THH—A
A02 in EFLEX 280 mm

O e v
i £l BUSBAR 40X5 mim. 482 A (X X) 1,000 Yele }
I | I =7 T T 1 !
| Bl CB2 J( CB3 l B4 l CBS l CBA J( CH7 J( |
| 32AT 32ZAT S2AT 32AT 3ZAT S2ZAT F2AT |
| Isc GkA Isc SkA Isc BkA Isz BkA Isc BkA Isc BkA Isc BkA |
| | <35a
| | |
-\ e gre 4 __ 1 _______/| L1
I
|
ADZE1 AOZS2 AJZS3 AD254 ‘ AO2Z55 AO2Z56 AJZS7
Y e A e At ¥ A | e B |
iR

o1 18 o1 18 a1 18 o1 18 8l 18 o1 12 an 18
| Sub-array 021 Sub—array 022 Sub—array 023 Sub—array 024 Sub—array 025 Sub—array 026 Sub-array 027 |
PY array 02

7—(2x6 sq.mm.) TV cable 16 sqmm. THW
4{ Ground 7—{1x4 sq.rmm.) THW with sarth sonductor }7
in HOPE 463 mm.

51 3.22 #70619 § DC Combiner Box Y110 7 x PV Sub Array 1n59m15an1j5 6

U
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51 3.23 @10619 § DC Combiner Box ¥1410 6 x PV Sub Array 1A59m5aW13 6

Y

a ¢ ¢ 7 a o ¢
1.43 DULIDIIANDT HJHLLUUTJJJ@HEJ WuUNanNUMNYD9 EMERSON LagUad

9
ABB IﬂﬂhiWﬂaglﬂﬂ@ﬂmﬁNUﬁﬂﬂ‘ﬁ

Y = waa 4 4 ~
M3197 3.1 19azBAUAUIADUIBIIABT EMERSON 14 lulnsanmsaniji 6

Model : SPV 1500

Max. Efficiency : 98.1%

Max. DC Voltage : 1,000 V

AC Current : 1.500 A

DC Current : 1,750 A

Rated DC Input Voltage : 400-800 V
Apparent Power @340 Vac : 880 kVA

Nominal Output Voltage : 340 V
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d' = v 4 o Y = 1
AT 3.11 59aSRYANUTUUADUNIBTADT EMERSON Gl‘l)’i‘lﬂﬂi\iﬂﬁﬁ‘l/‘lui 6 (910)

Output Frequency : 50Hz-60Hz

Quantity of parallel inverter modules : 5

Max. Number of Input : 15

oc : -
| DC Voltage Intelligent Inverter
_____ : Monitoring | Management
I‘ control
i
Module 1 i
1
2 '
£ 2 . 1 =
z T 2 Contactors | —
> [~
E Overvoltage F U
2 protection e Z : . 37w
2 I '
=1 Fuses : !
2 I '
5 Lot _| Inverter
£ J Control
S £
2 '
= Module 2 i
" |
2 |
£ g —
; ;-‘ Contactors 3 =
z i
E Fuses & ' 1
5 2 i i 3N
£ 1 '
E Fuses :
[ l
- [ [ | il Inverter
5 T Control
i 2
= 1 |r
= 1
= ' Module 3...n i
i
1
' |
! i
v 4

U

EMC Filter

EMC Filter

___________ i
I
i
I
T
I
!
i
I
Contactors |
2 = ﬁ
' Fuses Current
transducers
: Standard distribution
; 2 transformer
: Dvervgitage (secondary voltage
protection is application
dependent)
Contactors
Fuses

51/ 3.24 29930 uveIBUNBSINES EMERSON Tnsanianifs 6

d' = waa 14 4 9 =
AN 3.12 39aCYANUTUUADULIBDIINDT ABB Gl‘lfcluiﬂiﬂﬂﬁﬁwu‘i 6

Model : PVI-500.0-TL-CN
Max. Efficiency : 98.5%
Max. DC Voltage : 1,000 V

Max. DC Current : 1,100 A

Rated DC Input Voltage : 495-900 V

Max. Number of Input : 10

Nominal AC Outout Power : 500 kW

Nominal AC Current : 900 A
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d' = waa 4 4 Y = 1
AN 3.12 1YASIBYAAUTNUADULIDINDT ABB 1%1u1ﬂiﬂﬂ1iawui 6 (919)

Nominal Output Voltage : 320 V
Output Frequency : S0Hz/60Hz

AC grid connection type : Three phases 3W+PE

!
'
'
'
i
'
i
I
fr="1l '
= 1
=) =1 '
i = i
[ '
=] ¥
S '
'
'
'
'
i
'
I
'
'
'
'
i
0
i
'
P
'
I
'
i
E:: : 1
e ok
B == a[E
e et | i
== Clis
] L | i
o
'
|
Crourd fcit i
Py 1) D—@— aection L
] '
1 Haversa paiasty .
i =]
g L L o s N AL
Bangary :
I e . o
ey T b
T, fo— |——{I N
Pl P [¢‘
STAMGIOME ¢y e =t ARG R v
- '
el |
i
i

a a P ¢ a
ﬁﬂ‘ﬂ 3.25 'J\ifl]iﬂ']ﬂclusll'ﬂ\iaunﬂilﬁﬂi ABB Iﬂi\jﬂ'ﬁawui 6

UG

TuTasimstiez1#Bunedimesnamua 6 &1 TasmiufuTuaa SPV 1500
U 2 @ wazluea PVI-500.0-TL-CN #1uu 4 2 Mae Iihsaudu AC miny 4.0 MW
TasmsigeusedmiuTuaa  SPV 1500 928 15 Suna udazdunasz Fuse v11a 160 A
dmsvileosnunszuenu tagdmsuluaa PVI-500.0-TL-CN 928 10 duna uaazdunazil

9 o Y [ a [
Fuse Y118 125 A d115uilosnunszuainy Taouuuily
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1) duneimes 1,2 Twaa PVS 1500 maslwihéu be wfy 1,117.80
kW 1ag 1,091.34 kW a1uaiail

2) BunesNes 3-6 Tuaa PVI-500.0-TL-CN  faa Idihém DC mnuy
592.20 kW, 567.00 kW, 544.5 kW t1ag 554.40 kW a1ua19y

&1 AC vesdunesinesviveude ldimdourlad Wi lasaselisd
Switchboard vz 199Un3aiflesduiiegnisluvesdunesimesifudatloatu ae'lufoin
sunesimes ldamdeuadlvihd msuTuaa spv 1500 denldaie 8 (3 x 1/c-300 sq.mm)
0.6/1kV CV (AL) Cable Wnanszud 1665 A (tauluneslavizdean) uazdmivluema PVI-
500.0-TL-CN 1donl¥ee 4 (3 x 1/c-300 sq.mm) 0.6/1kV CV (AL) Cable WAANTZUA 1040 A

taulunoelanziann)

N2 { EMERSON SPY1500 BC )

AL fuze AL fuze ] AL fuza

F AZ main switsh k AC main awitsh I-/ AC main ewitch

I I [

v 2" ")
FU 1 _ FLI 2 _ FU 3 _

J B maln switeh }-) LC maln switeh }-J LG maln switeh

[ DC fuss [] DC fuss ] DC fuza
Fi Fz F3 F4 Fs F& F7 FB Fg
—F401 —F40 —F40% —Fal4 —F405 —F408 —F407 —F408 —F4{d
DC fuse [] D& fuse [ L fuse[ OC fuse [] D& fuse [] LG fuse [] 0G fuse [] 0C fuse ] DG fuse []
160A 104 1604 1604 1504 16T 1604 1604 1G0A
[ \ ‘
23 23 2 25| <) 2 st 23 23
EES f= = | iz || = EEl Bx = gs
=F || g =F || e =Fole = || e =F e “F e ZF e =F g =F || ¢
e E = E e || E e £ L | E e || E e E e E L E
wE wE =E +E wE E wE = E oE
F | =
E z & =1 5 =} o, | e % =} =} s =1 E = I <1
SEle cE|® %E|s Effe  ¥)s fpie o Sris S8 Sfs
fo u - | & E- ||E - ||E E- | & Es | & E- | & Ee e E. || 8
g= g% || & 37 ||k g% || gE | & g% | b g% | & Exd g% ||k
ge || * 2% | < g% | F B8R g3 |1 gt * 2% | * gE || © 2% || ¢
H = = = = = H =
a& &k a8 52| -l a5 | ak &5 B
A15 AT a1a =R 420 Azl 22 AZ3 24
AlG E7 Al8 Ala 20 A A2Z A23 Azd

(M
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v
%

AC main awitch

AL fuas
0OC fuas

143 6

E]

}
|
J GG rnaln switch

FU &

>

AlE

-500.0-TL-CN Iasanisan

><]
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4

AL fuzs
AC main awitch
DC fuas

]

>

a

}-J LG maln swheh
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1“ W o ¥3743 W &
. -
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ww w o 2 % 0 8 /8 Pl w08 x3u3 o
QB ¥3N43 W jle ® 4 ! = — !
i o I € [ el rbs gux| purcig =
Toag FMHL s g)x) punes = c—— I Q uibs gglxe
23 3jgo2 (g wwrbe gppeg S =2 il
ITE L ® : |
=1 mw B .
— = 11 w0 %3743 W
|
W GE X343 W Qmmw — a
= - b 5 glxl punoag ©
T -z, oML Urbs gx) punek = = wurbs gogxg 7
= e i
FEZ 21902 (jFjal wwbs gopEg ®
T N
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lad ~—~
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—
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I of WMHL Wb g1 puncsg = /a4 ©
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511 3.26 a0

Y
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<]

UNTUMILFOUNDDUIDIWDT PVI
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Y]

511 3.27 lao

U



144 wdoudadlWih 1iuwiia 2 vaada 2 @1 dmSudunesnes luaa
PVS 1500 ag 3 ¥Aadn 2 @1 dmiudunesnes luma PVI-500.0-TL-CN  dwsuTsalih
wFanuuasoriiadmsiyInaalusunaeiniiulliden saiuvinavesndoutasluiih
9199 IMnuiing kVA s9wvesduneimes Lzﬁiﬁ’qﬁﬁuagﬁ’uaaﬁﬁwmﬁj’aammu
1) vinanteutlasliiheiia 2 ¥aaia = wasIu kVA (inverter)
= 1,000 kVA
[@onvYUIA 1,000 kVA 22/0.34kV Dyl1 efticiency ,6% Impedance
2) vwansieutladliiheiia 3 vaada = wasIu kVA (inverter)
=500 kVA x 2
= 1,000 kVA
@9AYUIA 1,000/2x500 kKVA 22/0.32kV Dyl1yl1 efficiency,
6% Impedance
3) finanszuavesrdonas Iihdu mv
=kVA /(V3 x kV)
=1,000/(\3 x 22)
~2624 A
e lihdmsunsdentas IuihuSeuss ldeszun 22 kv 195luane

3 x 1/¢-50 sq.mm 25kV SAC Cable Winanszua 181 A (taulueinie)

2. 15 IWihanlepunesimesans
sUuvy wagnuunlauvelsedIihan1dsuneiimesans waasdagii 3.28 uay
3.30 away TaoTseluihg AvimisAnuraziiog 4 Tasamsae Tead 15, tead W, 0
=\ 1 =1 = 1 g}/ a g}/ dy d' 9 (% [ = -
AN 19U 1 uay Voai 191 2 19 4 1n530135A0a3 TUNUN 0.11008 TINIANTIYT dnBUL
9
mseenuuuvedgnsainielulseluihg agmilouiun 4 Tnseams TaednuaymIoenuuuag

Y
wosan llawginuuvealseuiha dsae'lail
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Solar String DC Box Inverter Switchboard ' Transformer ' Grid 22KV

et ‘_a_-é__ A E—
13.274914N,99.775474E ... |

Lo v \ v a8 ¢
. o
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519 3.30 uuunlauved s IWihanlFounesinedansang 4 Tasans
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2.1 PV String ltag PV Sub Array ‘V%:Q 4 Tnsamsvz Iunasiia Polycrystalline silicon
Wunanfaaived JA Solar TutAa JAP6 72-310/3BB U11A 300W 119U 5,598 (H LLAZUFITTIA
Amorphous Silicon Aundasasives BSC Tuiaa BS-46 46W 11ag BS-50 S0W $14IUIIY 5,700
ura 5uma lWihé Do Ry 2.0 MW msAasauns Tsarmadzanan lassaianan

wu'ldmanaldving 15 eem

M51971 3.13 51002100AUAVUAVD AN Polycrystalline silicon 1911 T5a lWfauny
dunoimesania

Brand/Model : JA SOLAR / JAP6 72-310/3BB
Rated Max. Power at STC : 310 W

Open Circuit Voltage (Voc) : 4545V

Max. Power Voltage (Vmp) : 37.0 V

Short Circuit Current (Isc) : 8.85 A

Max. Power Current (Imp) : 8.38 A

Y o J a Jdoa
ﬂ]‘iNﬁ 3.14 ﬁﬂa&%ﬂﬂﬂmﬁiJ‘UWU’ENLLNQL“BﬁﬁLLﬁQ@T‘I’I@ﬂ%Uﬂ Amorphous Silicon 16195]11‘!
a 4 4 a
Ti\‘luh\l%}\h"lLLUU‘OHL’J@?L@@?Z’MSQ

Brand : BSC/BSC

Model : BS-50 / BS-46

Rated Max. Power at STC : 50 W /46 W
Open Circuit Voltage (Voc) : 93.4V /93.0 V
Max. Power Voltage (Vmp) : 70.9 V. /70.3 V
Short Circuit Current (Isc) : 0.86 A/ 0.82 A

Max. Power Current (Imp) : 0.71 A /0.66 A

MIODALULLVDILANIFIA Polycrystalline silicon 92149 18 Modules/PV Strings

4 ' a a 4 4 a
uamm%m}a 1 PV String/ 1 DUNAVIIDULIDIIADT LAZNITDDNUVUVURNITUA Amorphous
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Silicon 92 1% 10 Modules/ PV Strings A& PV Array ﬂzﬁ‘lﬁ:ﬂ 2,9 uag 18 PV Strings/PV Array Tag
{¥oude 1 PV Array/ 1 BUNAYEI8UIDSIADT
1) PV String VOIUNIV A Polycrystalline silicon dorudlu 1 an3e azld
W=310x 18=5,580 W
Voc=4545x18=818.1V
Vmp =37.0x 18 =666 V
Isc=8.85A,Imp=838 A
2) PV String Y0LHI¥A Amorphous Silicon @nuidiy 1 aa3q azld
W=50x10=500 W (8NA70619UHIVUIA S0W)
Voc=934x10=934V
Vmp = 70.9 x 10 =790 V
Isc=0.86 A, Imp=0.71 A
3) PV Array Y09UR4%TIA Amorphous Silicon 9nda0d11aRevLIURY 18 PV
Sub Array 9271 1%A1 W, Isc 11ag Im A
W=500x18=9,00 W
Isc=0.86 x 18 =1548 A
Imp=0.71x 18=12.78 A
ﬁW‘c’JU],W‘IS/}\hﬁ1W%J1J1/%IJQ PV String uag PV Array vwwld¥meuunn 2 x 1/c-6 sq.mm

0.6/1kV CV Cable Ninanszud 54 A (91 Junoe Tanedsan)

Y
a v 4 o a

2.2 DC Box 3zanAin1ea1n DC aoluszilszneudlegilnsaiilosnunszuanu

S o & A /a s 4 Y o A Yy 1o
piluihdvsowesnawsanessouniglnsaitleesniud@iy (SPD) uduadnbuzMsooNLLL

Y 9
9 o 1 a (2 o [ a

dmsv 4 Tasamstidoonunuliulddads Dc Box wieuginsaitlosnunszumnudiu De

o 4 ' o a s S o .
INSIZANBUZMITONADIN PV Modules 11/630unesmosiludnyme String az Array y119

S Aawv 9 1 AW 9 1 AW Aa 4 4 9
NUNNANTSUE Isc u‘OfJﬂ’nWﬂWUBQﬁTEJ]lW UAasHUBRYNIINNA Isc munmmasmmﬁamu"lﬂ
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[

a 4 s I a A 4 J a 2 un 2
2.3 9ULIDINDT Wusyuaasounesmes Iﬂﬂﬂ’i'l&lﬂzmﬂﬂﬂmﬁﬂﬂ@]ﬂiu

Y a a J o a 14 4 a
M1319N 3.15 1eazBoaquantinvesdunesne s 19 1u s lWihauuudunesneiaas

Brand/Model : Huawei / SUN2000-28KTL
Max. Efficiency : 98.7%

Max. DC Usable Power : 28,200 W

Max. Input Voltage : 1,000 V

Max. Current per MPPT : 18 V

Max. Short Circuit Current per MPPT : 25A
Rated DC Input Voltage : 720 V

Max. Number of Input : 6

Number of MPPT Tracker : 3

Rated AC Active Power : 27,500 W

Rated Output Voltage : 277 V/480 V, 3W + PE
Rated AC Frequency : SOHz/60Hz

Max. Output Current : 33.1A

Spa= | MPPT Gircit 1|
(e g T
L e | - —— o
o Finer Filter
2 ! HPPTEmJHEi |
: DC-AC, # = & mw PE
¥ :g]—’._ . | COMVETED sofation reby -E}J-EJ-E}J
e oA 1 E: i {EACEP’D
z D_'_J : MPRT circuita s e 4_
nputcument DG T

chack crcuit Switch-

LS

514 3.31 Taezunsumeluvesdunefimesnldlulsd ihauuudunesinesanss [13]



159179 e 4 Tasens udazlnsemsezlFunedimessimiu 60
e lvflinmedu De faumdy 2.0 MW uazau AC HANNIAY 1.650 MW (27.5 kW x 60)
Taeuaily

1) 8unesnes 1-37 uaz 39-52 15umariia Polycrystalline silicon fadluih
@11 DC IMAY 33,480 W

2) Buneimes 38 1Hnawiia Polycrystalline silicon Maa 1W#1é11 DC Ay
27,900 W

3)  BUBTINDS 53-56 1HUMI¥HA Amorphous  Silicon M8 W #é I DC
N1 33,840 W

4 Bunesmes 57-59 HUMI¥IA Amorphous  Silicon faa IW#d 1 DC
N 33,120 W

5) dunesmes 60 1Humartia Amorphous Silicon Maa lWid11 DC Ay

29,900 W

ARRAY No. 38

(M)

o1 1 T10 2+ i
M\te s A S
ot NI )

= - A g
@ =" INV No. 59
RO -~] 10 = 3 o) 4] A
e oz 4.1 AN e
01 1 %'; 10 —1 = ‘
oo ia— 1 a1
01 O s
18 1 4“]7; [ 10 J

(V)

Y @ ] 4 1 v A J J a ) [
gﬂﬁ 3.32 @]3@81\1ﬂ13!“§@ﬂ@]@ PV String 116 PV Array L"ljj'lﬂﬂflul,?f]imﬂiﬁﬁiﬂ, (N) TNV TULN

Polycrystalline silicon 148 (V) G115 UK Amorphous Silicon
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24 Switchboard 1Fug IW¥Ainelusznenlddeginsaifunssnaiuuas
Yostumsaarsasmeaiu AC Taena ldazionldiuwsosnausamnes dmsulseluihg 4

Tn39m392i58n119 SUB MDB 1az AC MDB

=

241 4suB MDB iluglWihilddrmiusouTvaaniedin AC vos
a 4 14 9 Ia 1 Ia S 9
sunesined lasazliznoulidroeinasainesdosuazmuiresnausnines § SUB MDB
Y
1Manua 8 SUB MDB Tagazuiiaily
1) 44 SUB MDB I50uiun1asu AC 104810051003 911U 7 /2
Yu1AgUnsaieari 1995608 = In (Inverter) x 125%
=33.1x125%
=4138 A
A D) /A P <
@enlfesnawsnnesdenilu MCCB S0AT
VAMUHOI NATNNDS = In (Inverter) x 7 x 125%
=33.1x7x125%
=289.63 A
A 9 A < S
denlHuuesnawsnnasitlu MCCB 300AT tag
2). 4§ SUB MDB 121%0ufuNn14a11 AC ¥048U10051A05 119U 8 i
119N saitlear 1995898 = In (Inverter) x 125%
=33.1x125%
=41.38 A
A 9 Ja Jd I
wonl¥esnatusninesaaii MCCB 50AT
PUIANUIEDS NAITNINGS = In (Inverter) x 8 x 125%
=33.1x7x125%
=331 A
A 9 Ia < I
@enldmuyesnawsnnesiJu MCCB 320AT
aeliihdmsudunesimesudsg SUB MDB 1denldeaie 3/c-10
sq.mm 0.6/1kV CV Cable #inanszid 63 A (aulunes lanzdean)
aeliluvesd SUB MDB idonldey 2(1/c-300 sqmm 0.6/1kV

CV(AL) Cable) Nnanszud 620 A (191 unoes Tanzdaan)
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Y I Y Y o o ~ A
242 ¢ AC MDB tiluguu lnihd msusa1299591n 8 SUB MDB aziitreing
Y
ITNINDSI0ENINUA 8 A2 VUIANAANTZUAUDUTOS DAL TANDS poaz IFauuIAmLUIYDS Na
Y
1WSANBSVLARLE SUB MDB d2U U5 nasninesuedg AC MDB azfin1sanaae lail
YA ULEDS NAUTNNDS = In (All Inverter) x 125%
=33.1x 60 x 125%
=24825A
A 9 Ia s 3
onlHuures nawsnnesiili ACB 3,000AT

@ 4

awlihdmiug ac Mo Tdandeudas ez il uriauns

Y
a [

NoAIIUIA 3,000A tHosnnuifeudas Iiwazd Ac MDB gnesnuuumldAaaisafan

] d‘ 1 Y = U
Lmzegﬂlumseweuum&mu

‘SUB MDB 1

r
l
|
|
|

ALL CB T >=36 KA
AT 400V

SNA ONNCHS G ¥ OCE 1 ¥ 508 110405

3P MCCB
| 50AT/LO0AF |
| I TOACMDEB (F1)
_WA WA F;h‘ 4 DRAWING NO.SLD-01
| |
| |
: : |
2 | spumccs | |
. \ ’ | soamiooar M|
P [ F
el - ~1 [~ =@ |

SUB ARRAY No. 07 e o7 I ) it ‘
" - ' — | seamiooar

7] |
1]

51/ 3.33 #0619¢ SUB MDB 1wy 7 duneimes

U
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ARRAY Ne. 15

ARRAY No. 16

INV Ne. 15

INV No. 16

ARRAY Ne. 17

ARRAY Mo. 18

w3

=T

INV Ne. 17

INV Ne. 18

S NP S

SUB MDB 3

ALLCBE kku>= 361'(_1_‘

3P MCCB
‘ S0AT/100AF

| spmccs
SOAT/L00AF

E2

SN ONNOHD KEEY 0SE HYASNE 11 440D

3P MCCB
30AT/100AF

E3[|

3P MCCB
30AT/100AF

E4 |

AT400V |

3P MCCB

—

ARRAY No. 18

== o=

=D oo

ARRAY No. 20

INV No. 19

INV No. 20

320AT/400AF

r TOAC WMDB (F3)
DRAWING NO.SLD-01

3P MCCB
50AT/100AF l

F5|

3PMCCB |

SOAT/L004F |
gl |

3PMCCE Q|
| 504T/1004F |

3P MCCB
0AT/100AF |

SPD TYPENL

3x704

‘I.Iﬁ 3.34 @]’J?JEJN@] SUB MDB 1y 8 aunasmas

AC MDB

IFPMCCE
300 T400AF

[l

SU8 MDB 1

el

SUE MDB 2

00

[l

EUB MDE 2

IPACE
R TiZ200R F

Ll

EUE MDE 4

Ll

SUE MDBE &

|

L XGcH
s EHE
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[l

EUE MDE &

G
In HDPE Cor .41214"””

el

EUE MDE 7

ﬂﬁ 3.35 llﬂi’)wllﬂill@] AC MDB sll’t’)\‘lIN]lW‘W"l”l LL‘]J'UE’)‘IJL’J’EJimi’JiﬁG]iQ
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2.5 nifoulad i 1iuaiia 2 vaada 167 dmsulselwihmdnunaseriag
Mt Tnaaluewanornidlull1don sufuvinavemsontlasivihernzldiisuiise
KVA 59v838unesines udnsituediugaiisveadooniuy
1) vinanseulas Wi = a3y kVA (inverter) x 125%
=27.5% 60 x 125%
=2,062 kVA
@enYUIA 2,000 kVA 22/0.48kV Dyl1 efficiency ,6% Impedance
2) Winanszuavesrdonas Inihéu 22kv
=kVA /(V3 xkV)
=2,000/(V3 x 22)
=5249 A
e lifhdmsundeudasliflugoude I dszuums Tfhdaugian 19
WU 3 x 1/c-50 sq.mm 12/20(24)kV XLPE Cable #finanszua 178 A (Aulunes Tansiadu)

1a 3 x 1/c-50 sq.mm 25kV SAC Cable Nnanseita 181 A (AU Tuo1me)
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3.2 MsIaLazaNUVeYa
o v I 9 ' @ v A A d 1 o Y Aa J J a 9
mmstanudeyanmasnussduaeiad uazamasnu lihndunesmoinaa 1a
1 1 I d v 1 [ [
H1UTZUU Monitoring  voduaaz 153'1WH14 Tagll Pyranometer 1ilugilnsaidaaindsaused
A o ~ o ) Y Aa s J a Y o 3 9 4
uese1nag uazlimsnsrndammasau IWihnduneimesnaala shimsinudeyalasginsal
v KR . < 9 2 I
Data Logger tiaz1junnadly Computer Workstation Iaainudoyans 8 Insanis iuszezinan 1

U aauAaunsIAN 2560-51U1AN 2560 ToyauanIRIAITINN 3.16-3.25

_. Sun =
g &

k% [ Pyranometer |
| [ Amblent|[ Wind
| Temp. [ Speed

g

<< —
]| (] ,—L, §
\'.'\, W ‘_\.:' —
Module
Temp.

Data Logger
Work Station

! v 3 ' a 1
51l 3.36 Taezunsuszuumstanudeyammsiimesaeg Tuvealseluihe

U

H 1 [ a [4 s 1
ﬂﬁNﬁ 3.16 mwawm”lﬂ%’xlﬂﬂsamsquaswmﬁ HINAINDULIDINDT (YUY MWh)

Inv. No Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1 89.80 84.56 85.04 88.51 83.71 69.36 57.62 74.47 77.49 80.20 | 80.01 83.10
2 87.79 82.92 77.55 81.91 79.92 67.82 56.11 72.94 76.18 78.83 78.79 | 81.72
3 82.56 77.71 77.62 81.90 76.55 63.11 50.88 68.51 64.43 74.65 7479 | 77.17
4 81.78 77.19 77.54 82.23 76.57 62.54 51.73 67.98 70.98 73.74 | 7251 76.17
5 74.50 70.62 70.44 74.83 69.88 56.97 46.81 61.93 64.62 66.79 | 66.41 65.32
6 74.99 71.27 71.27 76.05 70.81 57.87 47.79 62.96 65.46 67.50 | 67.15 68.27
7 72.96 69.85 70.00 74.10 68.93 56.46 46.37 61.62 64.48 65.94 | 65.52 66.79
8 73.99 70.15 70.27 74.47 69.38 56.91 46.64 61.93 59.90 66.76 | 66.71 68.34
9 75.20 71.50 71.57 75.57 70.25 57.77 46.91 62.87 65.71 67.59 | 67.35 69.46
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d' 1 [ Y a J Jd ]
13191 3.17 ﬂ1Wﬁ\1\ﬂull1/‘h/‘hIﬂ§\1ﬂﬁ’f)§J“ﬁm 1 HINAUDUNIDINDT (YUY MWh)

Inv. No Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1 73.31 79.21 84.67 82.95 71.98 78.40 73.33 75.96 71.68 74.99 73.84 81.09
2 74.04 80.03 84.72 82.82 72.63 79.12 73.14 76.51 72.55 76.06 75.01 82.45
3 73.81 79.93 84.47 82.60 72.84 79.30 73.43 76.74 72.64 76.39 76.27 82.89
4 57.65 62.42 67.05 66.43 57.61 62.72 57.67 60.37 57.29 60.17 59.13 65.64
5 58.02 62.81 67.01 65.30 56.97 62.14 57.39 59.89 56.93 59.72 59.94 65.20
6 73.40 79.19 83.92 82.97 72.31 78.79 73.00 76.04 72.23 76.10 75.91 82.63
7 73.86 79.41 83.67 81.82 71.27 78.16 72.30 75.54 71.76 75.76 74.23 81.70
8 73.29 79.25 82.78 82.49 72.22 78.88 73.90 76.70 72.73 76.13 74.42 81.94
9 75.82 82.17 90.47 88.73 78.79 86.26 78.10 81.89 78.32 82.36 79.36 84.54
10 76.74 82.65 91.44 92.33 80.68 87.45 78.92 83.16 78.18 | 110.71 | 80.31 85.13
11 73.12 79.25 83.17 83.11 72.66 79.25 74.17 77.33 72.93 76.13 75.72 83.05
12 72.84 78.00 82.62 82.31 71.74 78.25 73.23 76.10 72.26 75.83 74.61 81.99

H 1 o a J 4 '
ﬂ]‘iNﬁ 3.18 mwamu“h\l%’mmqmsawfs 6 LINNINDULIDINDT (YUY MWh)

Inv. No Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1 122.49 | 130.34 | 144.00 | 136.67 | 124.22 | 134.75 | 122.81 | 129.14 | 120.63 | 122.33 | 117.06 | 115.87
2 119.94 | 129.28 | 137.05 | 134.24 | 122.40 | 131.53 | 120.42 | 125.19 | 119.03 | 121.71 | 114.82 | 117.25
3 61.69 67.27 70.45 68.23 63.08 67.54 60.63 63.63 60.89 62.52 59.43 61.27
4 66.41 72.40 75.42 74.49 67.65 72.37 64.56 68.26 66.14 67.80 64.63 65.79
5 61.15 66.66 69.54 66.41 62.37 67.19 60.37 63.51 60.63 61.66 59.86 60.69
6 63.04 68.65 71.00 70.23 63.47 68.48 62.39 65.13 61.99 63.81 61.21 61.84
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d' 1 [ Y a J Jd ]
13191 3.19 ﬂ1Wﬁ\1\ﬂuUlV‘IV‘hIﬂNﬂﬁ’OQ‘ﬁm 2 LENMTNDULIDINDT (YIUIY MWh)

Inv. No Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1 73.72 79.77 87.95 80.18 77.36 78.97 72.54 79.73 76.49 82.51 75.10 82.06
2 72.95 79.13 86.96 79.28 76.45 77.99 70.79 78.93 7591 81.82 75.37 83.38
3 70.64 76.97 88.68 80.33 78.19 79.18 70.12 78.02 76.33 80.58 72.11 77.55

amgsu IiheeaTse lWihanuudunesinei anse lavaz Inseanisazliounsimes
Y

@ < < I 1% .
Wariua 60 A2 Manudeyavzinudoyailu 8 4 SUB MDB/In59m3 1aadsan13199 3.20-3.23

@319 3.20 Anaaau Wi Iasemsteain 15 uenaiy SUB MDB (W18 MWh)

Sub Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

MDB
1 27.60 33.52 36.16 33.97 27.93 29.51 27.17 28.99 33.07 30.15 | 25.23 30.35
2 27.37 33.56 36.15 33.69 27.67 29.25 26.93 28.72 32.77 29.89 | 2496 | 29.97
3 31.52 38.64 41.62 38.70 31.81 33.64 30.99 33.06 37.75 34.47 | 28.79 | 34.58
4 31.50 38.49 41.57 38.77 31.87 33.69 31.03 33.11 37.79 34.47 | 28.82 34.65
5 30.88 3791 40.95 38.39 31.46 33.21 30.58 32.60 37.16 33.88 | 2831 34.04
6 31.30 38.46 41.16 38.85 31.88 33.66 30.97 32.99 37.59 3422 | 2854 | 34.24
7 27.63 34.07 36.81 34.42 28.26 29.89 27.47 29.30 33.43 3036 | 2533 30.28
8 27.84 34.40 37.75 35.62 29.19 30.74 27.99 30.10 34.78 3099 | 2554 | 30.24

a31an 3.21 aasanu i Iasemstieadt 1 tonau SUB MDB (W1i1g MWh)

Sub Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
MDB
1 27.42 33.77 36.45 33.86 28.57 29.30 27.27 28.76 33.18 29.88 | 25.49 | 29.27
2 27.56 33.91 36.50 33.99 28.71 29.47 27.45 28.95 33.44 30.15 | 25.73 29.55
3 31.26 38.53 41.40 38.54 32.55 33.41 31.13 32.84 37.90 34.17 | 29.16 | 33.53
4 31.36 38.68 41.60 38.70 32.69 33.50 31.18 32.88 37.97 34.17 | 29.11 33.48
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3197 3.21 aasnu i Iasemstead TWs uenay SUB MDB (M1i1g MWh) (#9)

Sub Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
MDB
5 30.84 37.97 40.88 38.09 32.20 33.04 30.81 32.47 37.49 33.78 | 28.80 | 33.04
6 31.44 38.78 41.70 38.81 32.84 33.65 31.37 33.05 38.18 3437 | 29.31 33.66
7 27.76 34.27 36.95 34.38 29.11 29.78 27.78 29.23 33.94 30.51 2599 | 29.85
8 27.82 34.69 38.40 35.73 30.18 30.73 28.44 30.14 35.36 31.21 26.24 | 30.08

A13199 3.22 amaaann i Tasamstieait eIu1 tenay SUB MDB (11178 MWh)

Sub Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

MDB
1 26.95 33.10 36.18 33.64 27.65 29.08 27.23 28.56 32.94 29.67 | 24.69 | 28.86
2 27.26 33.65 36.41 33.86 27.77 29.26 27.37 28.72 33.19 29.92 | 2496 | 29.35
3 30.85 38.12 41.39 38.37 31.53 33.20 31.07 32.62 37.67 3398 | 28.26 | 33.09
4 31.08 38.37 41.70 38.73 31.78 33.48 31.31 32.87 37.99 3427 | 2854 | 33.64
5 30.46 37.23 40.31 37.84 31.01 32.71 30.58 32.11 37.10 3345 | 27.86 | 32.79
6 31.09 38.51 41.51 38.53 31.61 33.36 ST 32.74 37.88 3419 | 2843 33.39
7 27.65 34.20 36.98 34.42 28.17 29.79 27.80 29.21 33.82 3039 | 2532 | 29.86
8 27.79 34.64 38.21 35.75 29.23 30.70 28.38 29.96 35.17 31.00 | 25.60 | 29.94

A13199 3.23 amaann Idih Tasamstieail 5191 2 enany SUB MDB (¥1178 MWh)

Sub Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
MDB
1 27.35 33.67 35.77 34.04 27.84 29.49 27.47 28.95 33.39 30.04 | 25.08 | 29.97
2 27.53 34.07 36.59 34.20 27.97 29.61 27.58 29.09 33.58 30.26 25.28 30.28
3 31.28 37.73 41.30 38.77 31.73 33.59 31.32 33.03 38.12 34.38 28.68 34.22
4 31.18 38.52 40.97 38.73 31.67 33.49 31.23 32.93 38.02 34.28 28.57 34.01
5 30.94 38.31 40.83 38.31 31.38 33.17 30.97 32.64 37.70 33.99 | 2836 | 33.82
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A19199 3.23 anasnu i Tasamstoai iy 2 uena1y SUB MDB (1128 MWh) (410)

Sub Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
MDB

6 31.30 38.72 41.14 38.79 31.79 33.58 31.35 33.01 38.09 34.32 28.60 33.93

7 27.58 34.17 36.53 34.20 28.04 29.60 27.61 29.10 33.68 30.28 25.26 29.98

8 27.55 34.25 37.90 35.66 29.13 30.58 28.22 29.92 34.96 30.78 25.32 29.53

9
! (4 Y, Y v 9 < A <3 ~
amasau lihsvvedlsdldihme 8 Tasesms Joyailusiepounaz saumilusedl

o 1 J @ [ a  Jdg 1 @
UEAIAIATIT 19N 3.24 LlagAINasINNaINUSIFuasoagtusietveunas Ingan1s Laaens

A13197 3.25

M9199 3.24 anasnu IdihsauveaTaalwilhg e 8 Tasans (1128 MWh)

Tasams | Quas sl | ogsen 1 045812 w3 6 Diod Tioeri Toai Tioeri
TReNH Iyl AU 1 (U 2
Jan. 713.57 855.90 217.30 494.71 235.65 235.46 233.14 234.70
Feb. 675.77 924.32 235.88 534.60 289.05 290.60 287.82 289.43
Mar. 671.30 985.98 263.59 567.45 312.18 313.89 312.69 311.03
Apr. 709.56 973.87 239.79 550.28 292.41 292.10 291.16 292.70
May 665.98 851.69 232.00 503.18 240.06 246.85 238.75 239.56
June 548.81 928.71 236.14 541.86 253.58 252.86 251.59 253.12
July 450.86 858.56 213.45 491.18 233.14 235.41 23491 235.76
Aug. 595.20 896.23 236.69 514.86 248.86 248.33 246.80 248.67
Sep. 609.26 849.50 228.73 489.31 284.35 287.46 285.78 287.55
Oct. 642.01 920.36 244.90 499.82 25844 258.24 256.87 258.32
Nov. 639.25 878.77 222.59 477.00 215.52 219.83 213.65 215.15
Dec 656.35 958.24 242.99 482.71 258.36 252.47 250.93 255.73
Sum. 7,577.92 10,882.13 | 281405 | 6,14695 | 3,121.60 | 3,13351 | 3,104.09 | 3,121.70
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v v
ﬁns1aﬁ:&25ﬂ1waqq1u3qﬁuﬁqa1wﬂ€ﬁxﬁnmaqiﬁq1W%14‘WQSTﬂiQﬂ1ﬁ(kVthn§

1ns9Ms | QUasI¥sIl | eysen 1 DYTY1 2 amj3 6 Tioa Hioad Hioad Tioai
TRNTH ol 13 1 13 2
Hi 1,869.64 1,975.47 2,028.78 1,801.25 1,870.80 1,873.95 1,878.60 1,833.99

a Jd v a Y % a d
33 m‘nmiwﬂﬂmmmuzsumsznnwaﬂ"lvxlv\hwmamumamﬂﬂ

a g 9 [ a 13’/ 3’; = =\
Gll!ﬂﬁ’]iﬂi?gﬁﬂWﬁiJiiﬂu%‘llfiNINHLWW”IWQN"IMLL?NE)WW]EJ‘VNﬁENLL‘]J‘ULlu

BNREAY
a J @ 1A o & 9 a 4 a o g‘l
NITTUIABDTIHI AU A LL@V]ﬂ’]lﬂut!a31%1“ﬂ1331ﬂ31$ﬁ1u\11u3ﬂ8u Q

ee

TERERRINIEGR
9
Performance Rtio (MUY @97UNIT 3.1

Y, = H: (Reference yield)

¢ \\ G st

/
"~ < PV Array

e

L

Grid

| ac |
> H—==>[ 0]

(Finalyield) |y, _ v
P

(Performance Ratio) |pp — %
I

511 3.37 dutlsnang WlFlunsinneziaaussauzvesszuunaa luiha

PR =(Y,/Y,)x100
Yi = EgulP,

(3.1

Yr = Hi/GSTC
Taeii

a FY/ o a Jd
PR= ’cﬂ]iii‘lug"ll'ﬁ']\153UUN§@17\|T\|’IW§QQWHLL?IQ@1%@EJ

: Performance Ratio (%)
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Yo = wasou i U 5e5 sumasaduaserindwaald
: Final Yield (kWh/kWp)
Y _ v A J a J a llakl =
r = WaluNLRIERaLdIeIRneNan 1A Tun1angug
: Reference Yield (kWh/kWp)
Ecrig wawuliihniiween lidiTnaansegaende (<wh)
v
Po = vmamas lWfhaaasuesszuy (kWp)
H o v a  oa s a
i = NAWIUTITANOIMATNANNTZNUAIUUIHATASHTI01TAS (KWh/m2)

STC= manudusaduaio1iagn STC (1,000 W/m?)

a d v d
3.4 ﬂ]ﬁ?lﬂi]gﬂWﬁﬂ]Qﬂ]ﬂ!ﬂﬁ‘Hgﬂ]ﬁﬂﬁ
Aa o dy o a 4 9 4 o a 4 =1
TuauATeliaz MM A NEHRANAUATHIMAAT TagyiimMsanziifFoumnoy
a 9| a 4 J J a J 4 a o 49!
Ruasnuaeslsellihanuuduneimessauguinazduneimoidnss Tasiiaoaszunayum
1A v o 9 a P P 7
Tnintivinalndifsanune s Iihaunudunesmessuguiviia 1.992 MW uag 1.9992
° o a o S a D] ¢ w ~ A '
MW dmsunuudunesimesaniv lasajlveyaginialiawaniluaisnai 3.26 wazilsziiuan

U q

[ { a Y v {
wasnunszuuwaa 1d1u 13 dreldsunsu PVsyst daaainugilin 3.38 uag 3.39

Y ¢ {q va P s
m3197 3.26 ToyaginisiveslseIlthanlFinsginanedussugmans

Central Inv. String Inv.
Inverepipy Q'TY UNIT Q'TY UNIT
Install Power (MW) 1.992 1.9992

Polycrystalline silicon 300W 6,640 set. 6,664 sets.
Structure 2x20 Module 166 set. 1 sets.
Structure 2x18 Module - set. 184 sets.

Tr.2000KVA DyOlyl11 22/0.4/0.4KV 1 set. - set.

Tr.2000KVA Dyl1 22/0.48 KV - set. 1 set.

SERVICE Tr. SINGLE PHASE 30KVA 1 set. 1 set.

MDB - set. 1 set.
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! @ {q Ya ¢ s
m3197i 3.26 Toyaginisiveslsellihanldunszinamedusssgmans (o)

Central Inv. String Inv.
Inverter type QTY UNIT QTY UNIT
SUB MDB - set. 8 sets.
SERVICE MDB 1 set. 1 sets.
ARRAY JUNCTION BOX 16 set. - sets.
Inverter room 1 job - Job
Central Inverter : ABB PVS800-57 1000KW 2 set. - sets.
String Inverter : Huawei SUN2000-28KTL - set. 60 sets.
HV Switchgear 1 set. 1 set.
Control room 1 job 1 job

1.992 MW Central Inverter

Balances and main results

GlobHor DiffHor T Amb Globinc GlobEff EArray E_Grid PR
kWhim? kWhim? *G kWhim? kWh/m? MWh MWh
January 148.5 63.74 24.88 170.0 159.9 2723 263.8 0779
February 142.7 63.93 26.59 1555 146.3 246.1 2383 0.769
March 173.3 74.39 28.52 179.0 168.5 279.3 2707 0.759
April 174.2 58.66 29.89 171.2 160.7 2676 259.4 0.760
May 169.0 91.57 29.84 159.0 148.6 2504 2425 0.766
June 151.8 80.56 29.29 1404 1311 2223 2151 0.769
July 156.0 §1.58 2917 145.9 136.6 2306 2230 0.767
August 143.2 §6.85 28.91 138.3 129.3 2195 212.3 0771
September 137.6 8312 2749 138.6 1299 2207 2135 0773
October 135.8 7711 27.37 1436 134.8 2285 221.0 0772
November 136.3 66.82 26.14 1518 1423 2415 2338 0778
December 141.5 59.60 2515 163.1 153.7 261.0 2526 0777
Year 18100 917.92 27.78 18559 1741.5 2939.8 2846.0 0.770
Legends:  GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Harizontal diffuse irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Grd Energy injected into grid
Globlnc Global incident in coll. plane PR Performance Ratio

~ , o o 9 a 2 2 ¢
51]7] 3.38 ﬂ"lwaﬂﬂ"luinﬂﬂ"liﬁnﬁi’)\‘liz‘l_l’]_l"lli’)\‘liix‘]lIW‘V\I”MLLUU@UL?@?L@]@ﬁﬁ?NﬁHﬂ%UTﬂ 1.992MW

U

87




1.9992MW String Inverter

Balances and main results

GlobHor DiffHor T Amb Globlnc GlobEff EArray E_Grid PR
kWhim? kWh/m? °C kWhim? kWh/m? MWh MWh
January 1485 63.74 24.88 170.0 159.9 2742 263.7 0.776
February 1427 63.93 26.59 1855 146.3 247.8 238.1 0.766
March 1733 74.39 28.52 179.0 168.5 281.4 270.2 0.755
April 1742 88.66 29.89 171.2 160.7 269.6 2592 0.757
May 169.0 91.57 29.84 159.0 148.6 2521 2426 0.763
June 151.8 80.56 29.29 1404 1311 2238 2154 0.767
July 156.0 §1.58 2917 1459 136.6 2321 2232 0.765
August 1432 §6.85 28.91 1383 129.3 2209 2126 0.769
September 1376 §3.12 27.49 1386 129.9 22232 2137 0771
October 1358 7711 27.37 1437 134.8 2301 221.2 0.770
November 1363 66.82 26.14 151.3 142.2 2433 2338 0.773
December 1415 55.60 2515 163.1 153.7 262.9 2526 0.775
Year 1810.0 917.92 27.78 18559 17415 2960.6 2846.3 0.767
Legends:  GlobHar Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Grid Energy injectaed into grid
Globlne Global incident in coll. plane PR Performance Ratio

d' ! [ o 9 a 4 4 a
511 3.39 ﬂ”l‘l/\laﬁﬂumﬂﬂﬁmaﬂﬂi%ﬂﬂﬂli’)ﬂiiﬁul‘ll\lV\I”I"lLLUU@ulﬁﬂiLﬁ@iﬁﬂiﬂﬂmWﬂ 1.9992MW

U
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UNN 4

Han1Ineao

a [ Aa ¢
4.1 f’i"Iﬁﬁ»liﬁﬂ‘t!3"119\‘15$‘1J‘1JW’GWIUl‘V‘IW1Wﬂﬂﬂ1u!!ﬁﬂﬂ1ﬂﬂﬂ

dy I a 4 ~ 1 9 4
GL‘L!‘]J‘VI‘L!ﬁ]gL‘]J‘L!ﬂWi'JLﬂiW%‘ﬂLm&ﬂ%ﬂﬁﬂlﬂﬂﬂ'lﬁiliiﬂug HAZAANNATUIATHIAITAT

I a J v 9 3 ' . .
lﬂuﬂ'lj'J!ﬂi'lgViﬂqﬁuiiﬂung]QL!@agTﬂiQﬂ'ﬁ T@EJLLET@]QGUE]M“@L‘]JH?H Final Yield

Y J @ A a Y A Y Vo v a & A @
hl@iJ’lﬁ]’]ﬂﬂ’lWﬁQ\ﬂuleaﬁvlﬂ (199N 3.24) ®I15AWAINAIAAAN (11T 19N 3.1) ﬂ\‘lLLﬁﬂ\ﬂU@]’li’N

A J . Y J @ v A a Jd ~ Y 1w oA
N 4.1 1lag A1 Reference Yield ‘1@1m%mmwawmamumam@ﬂ (M1919N 3.25) 1139

HA9eINAEN STC (1,000W/m?) dauaadluaisrai 4.2 waz aaussous 1du1910a1 Final Yield

Y . @ { {
113778 Reference Yield Adaaalun13199 4.3 naz3in 4.1

M3197 4.1 A1 Final Yield voa159 11494 8 Tasams (kWh/kWp)

Tasams QUAT Y511} oYHY1 1 DYHY1 2 anijs 6 Toadils | Dwadi s Tioai Tioai
I 1 11U 2

Jan. 142.90 118.24 120.75 112.33 117.83 117.73 116.57 117.35
Feb. 13533 127.69 131.08 121.39 144.52 145.30 143.91 144.71
Mar. 134.43 13621 146.47 12885 156.09 156.94 156.35 155.51
Apr. 142.10 134.54 133.25 124.95 146.20 146.05 145.58 146.35
May 133.37 117.66 128.92 114.26 120.03 123.43 119.37 119.78
June 109.90 128.30 131.22 123.04 126.79 126.43 125.80 126.56
July 90.29 118.61 118.61 111.53 116.57 11771 117.46 117.88
Aug, 119.19 123.81 13153 11691 124.43 124.16 123.40 124.34
Sep. 122.01 117.36 127.11 1111 142.17 143.73 142.89 143.77
Oct. 128.57 127.14 136.09 113.49 129.22 129.12 128.44 129.16
Nov. 128.02 121.40 123.69 10831 107.76 109.92 106.83 107.58
Dec 131.44 13238 135.03 109.61 129.18 126.23 125.47 127.86
Sum. 1,517.55 1,503.32 1,563.75 1,395.76 1,560.80 1,566.76 1,552.05 1,560.85




A135199 4.2 A1 Reference Yield v04 154 1914914 8 Tasams (kWh/kWp)

Tasams QUas w511l oYHY1 1 DYHY1 2 anic | Deailui | Dol Doai Tioai
I 1 11U 2
Jan. 173.42 155.05 159.75 142.77 135.11 135.07 137.25 134.68
Feb. 171.77 174.06 176.62 160.76 173.04 173.66 172.95 171.03
Mar. 171.44 181.84 196.40 165.08 191.69 193.12 190.63 186.11
Apr. 175.40 172.84 173.02 156.79 179.04 178.17 180.08 175.45
May 159.97 153.39 165.32 147.89 143.28 14732 143.91 139.04
June 132.13 167.77 167.55 154.00 151.79 151.22 151.97 146.73
July 108.73 148.85 149.08 146.68 136.44 138.07 139.31 134.65
Aug. 145.61 166.61 167.75 151.90 147.44 148.41 149.17 144.46
Sep. 153.00 153.37 164.87 137.61 173.14 173.59 175.89 171.79
Oct. 157.20 167.80 175.88 143.64 156.75 154.95 155.42 153.38
Nov. 157.24 158.64 158.66 140.40 128.74 129.71 128.81 126.11
Dec 163.75 175.25 173.88 153.73 154.34 150.66 15321 150.56
Sum. 1,869.66 1,975.47 2,028.78 1,801.25 1,870.80 1,873.95 1,878.60 1,833.99
a ' ul 17\1 ¥
M1319N 4.3 ﬂ?fﬁ\lﬁﬁﬂugﬂlﬂfﬁiﬁ Wilans 8 Iﬂi\iﬂ'ﬁ
TAseMs | QUas ¥l | egmen | Y581 2 a3 6 ioa Hioad Dioad Dioad
A5 Tolsf U 1 1Y 2
Jan. 82.40% 76.26% 75.59% 78.68% 87.21% 87.16% 84.93% 87.13%
Feb. 78.78% 73.36% 74.21% 75.51% 83.52% 83.67% 83.21% 84.61%
Mar. 78.41% 74.91% 74.58% 78.05% 81.43% 81.27% 82.02% 83.56%
Apr. 81.01% 77.84% 77.01% 79.69% 81.66% 81.97% 80.84% 83.41%
May 83.37% 76.71% 77.98% 77.26% 83.77% 83.78% 82.95% 86.15%
June 83.18% 76.47% 78.32% 79.89% 83.53% 83.61% 82.78% 86.25%
July 83.04% 79.68% 79.56% 76.04% 85.44% 85.25% 8431% 87.54%
Aug. 81.86% 7431% 78.41% 76.96% 84.39% 83.66% 82.73% 86.07%
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v 9
M3ai 4.3 mﬁmmumeﬂiﬂwﬁwm 8 Tasams (919)

595 | 9UAT¥EIH | eusen YT anys fio Toai Toan Toan
1 ) 1591 1 1581 2 56 o o o o
A3 vl Y 1 11U 2
Sep. 79.74% 76.52% 77.09% 80.74% 82.11% 82.80% 81.24% 83.69%
Oct. 81.79% 75.77% 77.38% 79.01% 82.44% 83.33% 82.64% 84.21%
Nov. 81.41% 76.52% 77.96% 77.14% 83.70% 84.74% 82.93% 85.30%
Dec. 80.27% 75.54% 77.65% 71.30% 83.70% 83.79% 81.89% 84.93%
PR/Year 81.17% 76.10% 77.08% 77.49% 83.43% 83.61% 82.62% 85.11%

Performance Ratio (%)
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4.2 MANTIOUSVBIZUUA N1TNRINIZNIANTUNIT HAREINY
I a E4 )=} 1 A 9 a A o = 4
Aumsienziifieuieumanssausmmensain lsumasia@edn wwlunasad
e qmﬁms‘fmj 2 ¥1ia Ao Fiia Polycrystalline Silicon 46& Amorphous Silicon
4.2.1 AMANTTOUZVDITSUUANMITUURWIZUH Polycrystalline Silicon
Tsaliha AlFunasaduaserfindsiia Polycrystalline Silicon NI UA 6

Tasans Taoududulseliihail¥dunesimossaugud 2 Tasanis Ae ogse1 1 14deyan

(33

o v A

NEINUIINAIT19N 3.17 DUNOSIADS 1-8,11,12 AIGIAAAITIN 5.998 MW nazegsel 21470

e

' o A A o P o v A & ' 9
YaRINEIIUINAIT 1N 3.19 Bueined 1,2 Masaaaeian 1.251 MW daulse a4
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o

9 v
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4.2.2 MAVTIOULVBITZUVANDITUURNIZLEY Amorphous Silicon
T59Twiha Aldunawaduaorfindasiia Amorphous Silicon fTnavua 8 Tasams
TasntaiuTse llihaildBunedmessaugud 4 Tnsams Ao quassmiil, awiji 6 1ddoyanm
T wdsaunnmsied 3.16 wag 3.18 mudidy dauTassmsegsen 1 19Feyamldndanuan

Y
[ (4 1

{ a 4 14 a @
A1519% 3.17 BUNDTN OS5 9,10 NANAAANTIN 1.24 MW Lazagden 2 Gl%‘l?@ﬂﬁﬂ']WﬁQﬂ']U%Tﬂ
9

U

v A U

A a o o ° Aq Ya o o A A
AT NN 3.19 DULIDILADT 3 NIAIANAAITIN 0.548 MW ﬁ'JuTiﬂl’lV\lﬁ'l"lﬂiﬂfﬁ]ulﬂ@ilﬂﬁ]iﬁﬂiﬂﬂ
Y i Y
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Investment cost compare (THE)
Central Inv. String Tnv.
Iuverter type
QTY | UNIT | MATERIAL LABOR QTY | I._\'lTl MATERIAL LABOR

01 Install Power (MW) 1952 1.9992

02 FV Module 1 lot 36,852,000 763,600 1 lot 36,985,200 766,360
03 Structuse 1 lot 7.851,500 1462460 | 1 lot 7,880,180 1,473 450
04 Cabling 1 lot 1,819,362 1,270,244 1 lot 1,938,173 1,260,205
05 Transformer 1 lot 1,511,000 #amE] o1 lot 1,156,000 43750
06 Transmission system 22KV (Tuside) 1 lot 710,034 2403l 1 lot 738,257 230,274
07 Tranzmizsion system 22KV (Outside) 1 lot 1,600,000 400000 | 1 lot 1,600,000 400,000
08 MV PQM 1 lot 200,000 »som| 1 lot 200,000 25,000
09 MDB,5UB MDB ARRAY JB. 1 lot 444 400 45,320 1 lot 2,515,000 49,500
10 Taverter room 1 lot £76,500 25500 1 lot 162,750 54250
11 Ioverter 1 lot 4,200,000 50,000 1 lot 4,944 000 120,000
12HV Switchgear 1 lot 1,300,000 soo0 | 1 lot 1,300,000 50,000
13 Monitoringz System 1 lot 1,969,137 120,300 1 lot 556,782 97,125
14 Lightning protection System 1 lot 500,000 120,000 1 lot 500,000 120,000
15 Lighting System 1 lot 206,500 To000] 1 lot 206,300 70,000
186.CCTV System 1 lot 423,057 138,368 1 lot 423057 138,368
17 Water cleaning System 1 lot 107,750 26938 1 lot 107,750 26938
18 Fence & Gate 1 lat 371,700 123900 1 lot 371,700 123 900
19.Guard houss,Contral room & Store 1 lot 857,400 295,800 1 lot BE7.400 295,800
20 Transportation 1 lot - £40,000 1 lot - 840,000
21.Zite clearing 1 lot 159418 1 lot 159,416
22 Management Docnment 1 lot ) 1200000 1 lot - 1,200,000
23 Tast 1 lat = 100,000 1 lot - 100,000
24 Site Claning 1 lot ’ 50,000 1 lot - 50,000
Sub total cost (THE.} 1 lot 61,630,640 7804627 1 Tot 62472749 7,694,335

GCrand total cost (THB.) 68,435,267 70,167,085

v 9
5171 4.6 SouiionRuasmuanalse ldansae

U

H s 9
1103107 4.6 WumsnFeudisuduasmuaesialss ihansaesuny Tasuuy

b4
2 %

a J J Ia P a a a d 1
aun@imaiimﬁuﬂuumnuagﬁ 69,435,267 VN NNNANAAN 1.992MW ﬂmﬂuﬂmﬁ'unum
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Ia o J

9
AAAAAIDYN 34.81 LIN/IAA
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duuuuduneinesansaiuainuegi 70,167,085 1M ANnA

€

Y v
a 4 a

< Vo ga & o o
RN 1.9992 MW ﬂmﬂuﬂﬂﬁunuﬂmmmmagﬁ 35.10 LIN/I8N
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UmévBam | L ATumIRARIL NTELAIuARIE .
WAHTRARAR nELaiuaRil . Pay back
Efficiency - (Cas=h Inflow) {Caszh Outflow) . EalyCEREH]
D(rear) N eviad mi IRR{%] | NPV(THB) | Period
TR wvear) | WAt | Total Cash infow | Total Cash OUtiow| gt Cash Fiow) | 0 (vear]
(%) (kWh/THB] (THE ' ear) FrRTHE (THB/ Y ear)
o 100% 2,848,000 5.66 - 60,435,267 80,435,267 |- 80,435,267 o 13.4%| 84447227 8
1 09.2% 2,823,232 5.66 15.970.403 412 0 9.250.803 6,728,600 6.728.800 hi
2 084% 2.800.464 5.68 15.850,628.24 0 8928425 6,022 202 13,850,802 3
3 o7 6% 2777.608 5.66 15.721.750.38 0 8.808.047 7115713 20.766.805 1o
4 06.8% 2754.028 5.66 15,302,802 48 0 82838660 7.300.224 28,073.828
3 96.0% 2.732.160 5.66 135.464.025.60 0 7.961.201 7502735 35.,578.563
=} 95.2% 2.709.382 5.66 15.335.158.72 a 7.638.913 7,606,246 43,274,809
T 94.4% 26866824 2.88 13,208,201.84 Q 7.318,335 7,889,757 1,164,367
8 93.6% 2,663.856 2.88 13.077.424.96 Q 684,353 14,383,072 63,347,639
g 0928% 2.841.088 5.66 14,948,558.08 0 604,353 14,254,205 70,801,844
10 092.0% 2818.320 5.66 14.810,801.20 0 604,353 14,125,339 03027183
11 01.2% 2.505.552 5.66 14,600,824 32 1] 604,353 13,906,472 107.923.855
12 00.4% 2572784 5.66 14,561,957 44 0 604,353 13,867,605 121.791.250
13 89.6% 2.350.018 5.66 14,433.080.56 a 684,353 13,738,738 135.520.997
14 Baa% 2.527.248 5.66 14,304,223 68 a 684,353 13,609,871 148,1309.868
13 8a.0% 2,304,480 2.88 14,173,336.80 Q 684,353 13,481,004 162,620,872
18| 872% 2.481,712 566|  14,046,480.92 [ 694,353 13,352,137 | 175873010
17 864% 2.458.044 5.68 13.917.623.04 0 604,353 13.223.270 180,106.280
18 856% 2438178 5.66 13.788.758.18 0 604,353 13.004.403 202,200,883
19 848% 2.413.408 5.66 13,650,880.28 0 604,353 12,985,537 215.258.220
20 84.0% 2,390,840 5.66 13.531.022.40 0 684,353 12,836,670 228,082,800
21 83.2% 2367872 5.66 13.402455.52 a 684,353 12,707,803 240,800,683
22 B82.4% 2.345.104 5.66 13.273.288.64 L] 684,353 12,578,936 253.379.829
23|  818% 2,322,336 566 1314442176 o 694,353 12,450,080 | 265820608
24 80.8% 2,200,568 5.66 13,015,554.88 0 604,353 12,324,202 278,150,800
25 80.0% 2.278.800 5.68 12.8BE,E82.00 0 604,353 12,192,335 200,343,235

a a P A A P P ¢
TIJVI 4.7 ﬂ133Lﬂ513ﬁ§$8$&3ﬁ1ﬂunuﬂl@\115\1]‘11/‘]17“']"1Llﬂﬂﬂulﬁﬂﬁlﬁﬂiﬁﬂﬂﬁuﬂ

U

~ < a s A A a s s

1317 4.7 umsinsizimeniszeznaiaunuues 159 ldihauuudunesines

saugud TasiasanszeznatvedInsanisi 25 1 amdsauilsd e saaldluilusniia
MR 2,846,00 kWh 34 launinmssiaesszuuluTlsunsy PVsyst taziasandse@nsom

yosmswan Ivlihanassou 25 3 ogn 20% (ndeanas 0.8% avil) NnsanszuaRuaasyldu

=

anmsve i nums Idhlusian 5.66 vmaeniie tagnszuaRuaatieluili o axdluku
asnuidesniglumisneadnlsd g uazili 1-7 wwiflunisdudud¥susuinisnden
9 v

b4 v 9 v
AonIle i'mmm‘u1§diﬂmizuuﬁﬁ’mmamzmﬂﬂ 1-25 (AAN 0.1% Y0IRUAINY) 1Ay

a 4 4 c’dyd A = =
Tsadhannusunedmeiswgudiiliszeznanuyueghn 8.3
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dszdmBam | J . ATLAIRAREL ATURITURRITY .
WHHTRRER NRUATUARTL . Pay back
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BSC Polycrystalline

Solar Module : 230W

ih' Suitable for Roof Top Installation

Easy Installation and Handling
for Various Applications

1 | Withstanding Mechanical Load
up to 5400 Pa
Conform with Internataional Standards
IEC 61215
IEC 61730

B Linear Performance
Warranty
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B Traditional Warranty

Matersil & Workmanship

Linear power output 1
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MONOCRYSTALLINE SILIGON MODULE

Key Features

Multkrystaling modules designed for commenlal and solsr fam
gricHiad spplications

High outpat, 15.48% highest corversion sfcency

Drealgned for UL G00Y or ETL 1000Y,  1EC1000V appllcations
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Trom dit and dust

JA Solar Holdings Co., Lid.

4 Solar Holdings Go., Lid. s & world-isading -"4.:‘-
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|
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In the Industry.
Reliable Quality

Add: NO.28, Jlang Chang San Road, Zhabsal,
Shanghal 20048, China Ao .

Tel: +88 21 BOBE B3R/ +08 21 BIRS 5Ea0 R il P

Eax: +86 21 6095 EO58 7 +86 21 6095 B950 * 100% EL double-nspection ensures modules ars defects fres

Emall: sales@|asalarcom T |E=clar.com + Baborated moduls curent rating to mprove system perfommancs
* Potential-nducad Degradstion (PIC) fres

Superior Warranty Comprehensive Certificates
* 10-yeer proquct warranty « |EG 81215, IEC 81730, UL1708, GEC Ushsd, MCS and CE
5 R R A QU E MR « 120 S001; 2008 CGuality management systam

* |20 14007 1 2004 Standards Tar stwiionmantal manajemsant systam
+ B3 OHSAZ 16001: 2007 Intemational standards for occupational heath and satksty

+ Envionmental pollcy: Tha first salar company In Chira to complsts Intsrtak's carbon
footprint eveiuation progrem and recalws green lsaf merk verfication for our products

100%

i : ‘=

@O RAFZT PO O U2

Bpadficatiors subject fo fechnical changes and {esis. JA Solar rassnsss the right of final irierproiation.
www.jasolarcom
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JAP6 72/280-310/3BB

Engineering Drawings

MECHANICAL PARAMETERS

J/ASOLAR

—— i
i

WORKING CONDITIONS

Call {mm) Paly 166x156 Maimum Systam Voltage EIE;J.?%H? § 600V
Weight (lag) 2.5 (appray Operating Temp. AT~ + 85T
Dimensions [LxW=H] {mmj 1956 nE01 w45
Cable Gross Section Size ) 4 Maximumn Saries Fuse 168
oot Gl and Cornocions I e e e dvnd e e b
No.of Diades 2or B2 in parallel)
Junation Bax Cannecter M4 Cernpatitle o 4522
Packaging Carfiguration 22 Per Pallat Application Glass Class &
-V CURVE
z . Coomand-Vokage Cawa (JAPE 752885 ! PoowerYotage Sures | A Ti- SRS IEE) ;_ Curms-Vo mps Curvs (AP T S0LS0T
= : <
3 o .
; m ‘\'\._ E - -
¢ T e T i
ELECTRICAL PARAMETERS
TYPE JAPo 720800388 JAPW T2-2asaBB  JAPe 72.2000BE  JAPeTo2osEBE JAPeT2-30003BE JAPe T23083BE  JAPS T2-m10/3BE
Reted Mmcimum Power at STC (W) 280 285 280 295 300 08 o
" Dpan CreudtVeltaga ooy 4 s 41 Ty e I w08 w0 e
“MadmumPowerVotaga(Vmph) 3588 208, ) ¢ s se0 P T T TV
Shod Clreudt Current (s ez pae ] gaz | Teas - am Be Be
“Waximum Fawer Curert gt wm a0 e eoe a6 B2E a7
TWcodu Effcieney (] 444 1470 wes 522 sas  1sra 1sea
“PowerTolemnos (%) T oW T
“Tempeatum Cosficientot e ded saosewrc T
“Tempertum CosficientofVos o X pamaomerc T
“femperatum Cosficientof Pmax fPmgl < pasowrc T
e Imadiarce IDIOW/, Moduls Tomparatum 25°C, AirMass 18
Elecirical dia in this crislng do nol refur be o singls medula and thoy ara not part of the ofisc They only serva for comparison among diffenont modul typea. [
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a-Si Photovoltaic Modu e

-ifications, and environmani-f n!'r_"_f

BSC a-5i Thin Film PY modules are designad to mesal intemational siandards, cuslomer spec

chaice dus ¥ the toct that BSC

Cancaming with projedt IRR {Inkerast Rate of Retum), imvesting in BSC solar module 1s o sma

OMPANY

solar module starks genaating power from Sun Risesatil Sun Set. BSC modules are relafively easy 1o insiall and cost-saving.

BSC products have been owarded numerous cedificotions for quo iy, sately, and reliability ocoo

ing ¥o its covanced

procuchion lechnology clignea with vary skict monilor from the qua iy assuranca system.

SPECIFICATIONS
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I s I 2 e 28 I
B = 7 R I O
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F/1 Moo 1, Bangpakong-Chachoengsao Rd., Tambol Sanphudas, Amphw Bonpho, Chachoengsao 24140, Thailond
Tel : +&6 {0} 3857 7373 |, +65 {0} 3857 7253 Fax : +06 {0} 3857 7370 www banghokslocoom e-mail : soles@bongkcksclor.com
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" S P e Y BANGHOK SOLAR CO., LTD.

a-Si Thin Film Photovoltaic Module

LIMITED

OMPANMNY

[ s

est Retum On Investment
Construction Drawing

T

7ok i3 '\-r-~.|

mart Invesiment

hoice of Smart Investors Sericl Nomber
"‘H-;_“__ o

BSC Koow - how

Uszing adwonced Amomhous Silicon Thin Film sschrology.

BSC develoned state-of-the-art o-5i Thin Film PV medules

that generole maone electricity fhan Crysalline Siicon modules

with equivalent capacity. Maoreover, BSC s the moat- izt B !
a-5i Thin Film Photovolaic Modide which carfilied by E
- |
TUV Bheinland on ol mist comsion dest, b (7 [
e I T
ol CF |

BSC product do not just generote more elecricity of high

ambient Eempendures, but ako produce higher eneagy yield ! "
[ 1 I | -
under difused ond kew-light condifions 25 sqem |soor cable.

5o, BSC produde shonen Energy Foy-Bock Time {EPT) when

comparsd with dther Technalogies.

| Pl
For all these reasons -B5C a-5i Thin Film Phaiowalioic Madule | | i _|_
is the first choice among many keading companies installing —=H
sokar module energy gensmting systems. L0 ]
Hex bed MEx20 — P Madule

Spring woshar Hex bt i 31}
it M0 mm Heod)
Pl weosher LY
f &uppul strudhure ‘,r’l
Citional for module with lempeed gios For - BS 40, BS-42 BS 42 A BS- 44 B, B5-45 8530, BS-52 BS-3B

%
<
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N
N
O
N
O
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32/1 Moo 1, Bangpakong-Chochoengsao Rd., Tambol Sanghedas, Amphar Banphe, Chachoengsoo 24140, Thailand
Tel - +65 0} 3857 7373 | +66 (0f 3857 7253 Fax : +66 {0) 3857 7370 wwwibanghoksoloraom e-mail : salesi@bangkoksolar.com
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LEROY
SOMER

Central PV Inverter Systems
0.145 to 1.76 MWp
&
EMERSON.

Industrial Automation
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LEROY-SOMER SPV Inverter st

Key Inverter Features

. High conversion efficiency, 98.0% peak, 97.6% EU factor
. Optimised for reliability and long active life

™ Standard industrial mass produced inverter modules

. Power increments of 175kWp from 145kWp to 1.76 MWp
™ Compact inverter footprint

. Low switch-on point of 900W (0.05% on 1.76 MW inverter)

™ High accuracy Maximum Power Point Tracking (MPPT) over a
wide voltagerange

" Engineered for compliance with international grid connection
codes

. Automatic reactive current and power factor control

. Anti-islanding and supply dip ride-through

. 3.3% total harmonic current distortion (ITHD) - no transformer
de-rating required

~™ Tolerant to inverter module faults with fast automatic recovery

. Communications and PC tools for local or remote
configuration and monitoring

AT
andard Features and Options

Options
™ Builtin inverter redundancy

. Communications via Ethernet (Ethernetf IP, Modbus TCP/IP,
TCP{IPweb server), Modbus RTU, Profibus DP, Devicenet

. DC fusing or circuit breakers

> AC [ DC side switches

= +[- DC side grounding

™ Single piece or split AC side { DC side construction
™ DC overvoltage protection (use is compulsory)
_ Inverter powered shelter cooling fans

™ OPC Server

> Utility interface

> Up to 1000V switch-on

www.leroy-somer.com
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SPV Inverter Ratings and Data

, 300 600 900 1200 1500 1800 2100 2400 2700
AC current A 248 300 600 900 1200 1500 1800 2100 2400 2700
DC current A 300 350 700 1050 1400 1750 2100 2450 2800 3150
Imerter power @ 340Vac EWp 145 175 350 530 700 880 1060 1230 1410 1590

Maximum recommended PV generator power kWp 150 190 390 580 770 960 1160 1350 1550 1740

3sanbay uo qegers (MIN9L'L) E
B3R 000 EAJS P1douibue A jepads

Euro efficiency 973 976 97.6 97.6 97.6 97.6 97.6 O7.6 97.6
Tum on | off power <300 <900 <900 <900 <900 <300 <900 <900 <900
Dimensions (single part inverter) : 2000°* 1600°" 2000°* 2800 3200 3600 4000 4400 4800
Height® mm 2100 2100 2100 2100 2100 2100 2100 2100 2100 2100
Depth  mm 600 600 1000 1000 1000 1000 1000 1000 1000 1000
Weight kg 1150 1200 1500 2300 2500 3300 300 4300 4500 5300
Maximum no. of intemal DClanding points 2 2 6 9 apsdllwren 2w =z
Quantity of parallel imerter modules 1 1 2 3 1 5 6 7 g 9

*  Heightincludes 100 mm pliath
**  Width will increese by 400 rarn ¥ 1000 V switch-on option selected
*** Width meyvery depeading on which optioas are selected

www.leroy-somer.com
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Conformance and safety

Standards
Conformity
EMC

ACside grounding

DC side grounding

DC side overvoltage protection

DC fusing | circuit breakers | master switch

MaximumDCswitchonvoltage
Maximum DCvoltage without open circuit

Power factor

Power factor control

Total harmonic current distortion (ITHD)
Standby (night time) losses
Minimum turn-on [ tum-off power
Operating temperature range
Storage tempe rature range

Altitude

Humidity

IEEE1547, UL1741 (pending). FDEW, FERC 661, Arrété du 23 avril 2008, ERDF-NOI-RES 13E Version 2,
CEl- 016 as part of the complete Installation, RD1663, RD661.

CE UL & CEC (pending)
Immunity - [EC §1000-6-2
Emisslons —1EC 61000-6-3
Ungrounded floating system (IT}
Floating, positive or negative legs
~ Optional. Consult LEROY-SOMER for further Inforrmation
Optional. Consult LEROY-SOMER for further Information

Hz  50-60

L v 0t msepentg s nge

Vdc 400-800
otagedamp Véc. 1000
voltage clamp Véc §30

A\ 5; ﬁ:g‘ Fully coatrollable. Maxamum reactive current Is the vector difference of Inverter curreat
. rating and active Current.

External control by analogue, digital or communications bus

//
W
W

<100

%00

-10 to 40. For temperatures outside of this range, consult office for further Information
-20to 50 for 12 months

Up to 1000. Above 1000 m consult LEROY-SOMER for further information

5-95 non condensing

R Gl R

www.leroy-somer.com E
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Solar inverters

PVI-500.0-CN
500 kW

This product offers high performance  Maximum input voltage up to 1000 Vde,  Highlights

with affordable capital expenditure high design flexibility and reduced DC - Integrated DC and AC distribution
and has been specifically designed distribution losses for and protaction
for the fast growing Chinese market. large scale PV plants. - Fully equipped for connaction,
additional accessories not required

ABB's new 500kW utility-grade cantral Reverse-polarity protection - High efficiencies deliver more energy
inverters have a number of key features.  minimizes potential damage caused - Two independent RS-485

by array mis-wiring communication interfaces for inverter
It offers high efficiency with electrolytic Transformeriess invarter for diract and intelligent string combiner
capacitor-free leading to longer MTBF connaction to MV transformer leading monitoring
(mean time betwean failuras). to longer MTBF (mean time batween

failures}.

This product design is the result of
the experienca we have acquired with
more than 100MW of installation in the
challenging Chinese markst.

Power and productivity “

ar

for a better world™ "-.'
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Additional highlights

— A compact siza and weight

— Touch screon display

— 1000 Vioc (open circuit voltage) rating

Technical data and types

(1

Type code PVI-500.0-TL-CH
Input side
Abeclute masimum D input soltegs (Vo 000
= 455 B0V @EinY
MPET input D voli5g8 range {Veerna - Vierna) ot 5000 ¥ @aa0y
in Tenga =
™ 550...900 V @360V

EIIHPF‘T input DG rangs (Vusemss ... Wurores) 6t Pusnd

Lirear darsting from mes %%ul 850 Ve 0000

BOD.....
E50...850 V @360%
Mumber of independent MPPT multi-master 2
Mumber of independant MPPT mastaneleve 1
Maximum combinad D input curmrent (L) 14100 A
Maximum DC input currsnt for asch module [lses] EED A
Mumber of O inputs paire 10
DeC connection type 20 = 70 mm? WD)
Input protection
Heverse polarity protection ‘i, from limited curment sounce

Input owervoltape protection - varistor

1 for sach input, Class Il

?ﬁﬁﬁiﬂ'ﬁaﬁiﬁa?]iﬁa_giﬁﬁfﬁﬁﬁ"ﬁﬁ L
[

Mo; Proprietary control available 1@

Piaslinr
Haai k'ém currant protection, groundad neutral, floating
_pane

Mat included
Fusa size for aach nput pair T2EHE0A
Output side
A grid connection type Threa phasas 3W+PE

Hated AC powar (Pu @coap=1 |

470 KW@l / BO0KW@EE0N 7 B30N30V / BED kKWaBEDV

Maximum AC output powsar (P @cosh=1)

470 KWV@300  BODKWVEER0N 7 B30N30V 7 560 kK'WaBE0Y

Maximum apparent poaer |G 522 WvA@300Y / BEE KVA@320V / B38 KVA@3A0V / 620 kVAGIEINV
Hated grid voltage [V A00/A20/A40V3R0 A

AG woltage range [Viess. . Ve 265,845/ 2723688 / 280,301 / 306414 Vv
Maximum cutput current {luaw) 200 A

Hated fraquency [l BOVED He

Frequency range (fe...fms)

47.63/67. . BaH ™

Momiral powear fector and adusteble rengs

> 0,905 [ad], = 0.90]

Todel harmonic distortion

= 306 (@ Py

A connection type (for each phase)

3 240 mre (MH0]

Output protaction

Anti-islending prefaction

According 1o kecal etandard

Output overvoltage protection [varieton ‘g, Clags Il
Might fime disconnact es
AC circuit breakar 680 V/ 1kA [TE)

2 ABH Salar Invariers | Product Tiyar for PV-800.0-TL-CN
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Block diagram of PYI-500.0-TL-CN
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Technical data and types

Uperating parformance

Meximurn efficiency (1) 28.50% =
Weighted efficiency e 121 a2 /-.
Stard-by consumpticndnight-time power loss = BB W

AC auxiliary supply 3 2400 Vac +M, 50D He
Auxliary supply consumpdion =810 W
Auxiligry supply consumption without cooling < 220W

Irvertar switching frequency O kHz

Communication

Wirad lecal menitoring

PRS00 355 [opt)

Bemota monitaring

IAEC-£90 [opt.L, VENT00 Data Lopger jopL

Siring Combiner

BI-STAINGLOME (opty

LUzer interface

TFTLCO &7

Environmeantal

Ambient tampareture rangs -20...+ B0AC-4. 1 22°F with darsting abows 4550 13°F
Balative humidity 0...85% non condensing

Noize amizsion <62 dE[& @1 m

Meximum operating affitude without darsting 1000 m / 3280 f

Physical

Ervircnmental protection reting 1P 20

Cooling Air forcad

Beguired air cooling flow

8000 m¥h - 4720 CFM

Dimeraion [H = Wx 0]

22a0mm x 2000mm » 800mm / 888" 2 7.7 x 3.5

‘Weight < 1200 kg / 2645 |b
Safety

Transfomar No
Marking Cos

Safaty and EMC standard

EN 50478, EN 61000-3-12, ENG1000-6-2, ENE1 0D0-5-4

Grid stendard {check your seles chenral for availebifty)

CHCAMCTSD004-2000A, GEST 19030, [EC E211E

1. Tha AC vabasga ranga may vary depending on apecific country grid standard
2. Tha leg.lhﬂ'q range may vary depanding on spadific couniry grid atandard
akla by

5. Adjumt

factory

3. Missing symmatrywith respeot i ground resuls in AC dissornantion {disablod function by daia]
3"1' hudod

4. Power ooraumption of tha ausdiany ssnsisos nat ing

Rermark. Features rot specificaly fsted in the pressnt data shest are notircluded in the product

Product flyer for P¥I-300.0-TL-CH | AEB Sclar Imvertars 3
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SOLAR INVERTERS

ABB central inverters

PVS800 —

500 to 1000 kw

World's leading inverter platform

The ABB central inverters have been developed on
the basis of decades of experience in the industry
and proven technology platform. Unrivalled
expertisa from the world's market and technology
leader in frequency converters is the hallmark of this
solar inverter series.

Based on ABB's highly successful platform and
the most widely used frequency converters on the
market —the inverters are tha most efficient

and cost-effective way to convert the direct current

(DC) generatad by solar modules into high-quality
and CO-frea alternating current (AC) that can be
fed into the power distribution network.

Solar inverters from ABB

ABB central irverters are ideal for large PV

power plants but are also suitable for large-sized
power plants installed in commercial or industrial
buildings. High efficiency, proven components,
compact and modular design and a host of life
cycle services ensures ABB central inverters
provide a rapid return on investment.

122

ABLB

ABB central inverters raise
reliability, efficiency and ease

of installation to new levels.
Theinverters are aimed at system
integrators and end users who
require high performance solar
inverters for large photovoltaic
(PV) power plants. The inverters
are optimized for cost-efficient
multi-megawatt power plants.

Highlights

- High total performance

= Modular and compact preduct design

= Extansive DC and AC side protection

= Full grid support functionality

= Fastand easyinstallation

- Complete range of industrial-type
data communication options, including
remate monitoring

= Life cycle service and support through
ABB's extensive global service netwaork



PRODUCT FLYER FOR PVSB0O0 ASE5 SOLAR INVERTERS

ABB central inverters
PVS800 — 500 to 1000 kw

High total performance

- High efficiency

« Low auxiliary power consumption

- Efficient maximum power point tracking

- Long and reliable service life of at least 20 years

Full grid support functionality

- Reactive power compensation also during the
night time

« Active power limitation

- Low voltage ride through with current feed in

Grid code compatibility
- Wide country-specific grid code compliance
- Adjustability to various local utility requirements

Life cycle service and support

- ABB's extensive global service network

- Extended warranties

- Service contracts

« Technical support throughout the service life

123

Modular industrial design

. Compact and easy-to-maintain product design
- Fast and easy installation

- Integrated and flexible DC input cabinet

Extensive protections

- DC and AC side protection with built-in fuses,
surge protection and filters

- Increased reliability and safety with DC and AC
side contactors

- Heavy-duty surge protection

Proven technology
- Based on ABB’s market-leading technology
platform used in frequency converters

Wide communication options

- Complete range of industrial data communication
options

- Ethernet/Internet Protocol

- Remote monitoring



PRODUCT FLYER FOR P¥S800 ABE SOLAR INVERTERS

ABB central inverters

PVS800 - 500

to 1000 kw

Techmical data and types

Type Qesignation PVSH00-57-0500KW-A  PVS00.57-0630KW-B  PVSS00-57-0G7SKW-B  PVSB00-57-1000KW-C
Input {DC)

DC voltags rEnge, MR (Lo ) £50toE25V 535 10825V 525 toE2S W E0010 850V
MEXITIM D VORRGE [ L) S T Tamov 1100 1100w
MEHIMUM DT CUMTENT [, o) SO atama 12304 T10A 104
Humber of protected DT Inputs T awsam | amisgs ) Bw20 M) Bto206/
Output (AC)

Narrinal power (7,1 7 500%W ] 1000 kW
MaXIMUm CUtpUt power = A N NS A 1050w 1200 KW
Power at cosg = 0.95 ¢ ASAQ NI AE Fe——] 830 kW 50 kW
Nominal AC CUrment {f,..} (AR [ N@ T\ 1445 & 1445 4
NOMINAl QUIPLT VOEgE (e © 300V 350V 200V
Cutput fraquency == ' somenHz 50/60 Hz 50/60 Hz
Hmk mEtﬂrt‘i‘Dn. currant © \ S _"‘:—3:"* 1 3‘ . .': 3’!6
Distribution network type ¥ 27 W\ /[ THanam ThandIT ThandIT
Efficiency

Mammum e o5.6% DB 6% 937% 9E.8%
Euro-ata® 8 S NN " oadm E 98 55 OBEw
Power consumption

CWn ConsLMpTIan N operaian 230w pren s50W s50W
Standby oparation consumation N J I;E;Hi Ie\®o 65 W E5W 65 W
External auxiliary voltage Z30WS0Hz 230V, 50Hz 230V, 50Hz 230V,50Hz
om and wesght

widtny Helght/Deptn, mm (W/HID) 2630/2 130,708 26302 130/705 3630/2 130,708 3630/2130/708
welght appr.® 1600 kg 1800Kg 2320 kg 2320 kg

0 E30 KW at 45 *C, 500, 875 end 1000 kW an 50 *C.
B ALPESC. Seb the wsar manual for detalls

B o 10%

% At nomlnal povesr

124

® Wwvarter sidemust ba iT typa
o wHihoet susiieny poswar ooed it o ab min Ur..

7 115 W, 60 Hz optlonal

¥ For the smalast soember of protected mputs. Sas the eser manual for detalls.



PRODUCT FLYER FOR PV¥5800 ABBE SDLAR INVERTERS

ABB centralimverter design and power Network connection

PYSB0O-5T
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e |
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1 1
1 1
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1 - 1
\: S i e . == il § = _‘,l
Technical data and types

Type designation

PNS300-57-0500kKW-A

PVSEDO-5T-0630kW-B PVSB00-5T-0BTSKW-B

PYSE00-5T-1000KW-C

Emnronmental hmits

Degres of protection P4z P42
Aml:nentbemp. Fange {nom. ra.:!ngs]" -15 to +50°C -15 %o +50°C
Maximum ambient :empera:.m!“ e #5855 °C 455°C
Relative numidsty, not condensing T\ sEmese | istossw " istogsm 15 t095%
Maximum altttude (above sea level) ™ yar: _Aom 4000 m
Maximum natse level = 297\ A 75 aBA
MaXIMUT: 217 THow O the INverter section 5000m/n 5000 mA/n 7850 M/h 7950 m'/n
Frotecton

Ground fault monizering = Yes Yes Yes Yes
Gridmanttoring - N S 72070l I W Hes Yes
Anti-islanding =\ )\ AN e /| [ Il = Yes
DE reverse polarity \ 2y W\ 1L T aves 2 Y ¢/// ( 23] [re= Yes
AC and DC short circutt and ower currant Yies y Yas es Yas
AC and DC over ml‘lageanﬂ tempemture > NN e IR S Z 7 .WS ///4 N 4 es Yas
Userinterface and communmcations

Local usarinterfacs ABBlocal contrad F}ﬂﬂE"

Analoginputs/outputs AN eee——— N S, 12 12
Digttal Inputs, relay outputs 301 1 31 3
Fleldbus connectivity T 7 Modbus, PROFIBUS, EtherNet

Product comphance

Satetyand EMC CE conformizy according to LV and EMC directives

Cartifications and approvals =

A5, CH, EALC, IEC, P.O. 12_3, RCM, RD, YDE, ZA

Grid support and grid functions

Reactlve power compensation ™, Power reduction, LVRT, HVAT, Anti-lslanding

H Frosting i not allowed. May need optional cabinet heating.

0 Porwar darating aftier 45 /50 °C
0 P dirating abova 1000 m
o At partisl power Typboally < 70 dBA

== Cptional
= More detalled infarmation, pisase contact ABB
= glsa during the sight

125



String Inverter (SUN2000-28KTL)

Ve

HUAWEI

Efficiency (%]
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Ahways Available for Highest Yields

Smart

& 3 MPPTs for versatile adaptions to different module types or
quantibes built up with different alignments

# § strings intelligent monitoring and 80% time saving for fault
detection

® RS 485 and U5B ports for connectivity and data management

* |ocal graphic LCD and remote monitonng

Efficient

®  Max. efficiency 98.7%, European efficiency 98.4%
* Reduce30% AC cable loss with higher output vokage of 480V
#  Saving AC cable investment up to 20% without N-Line

Safe

# Typell surge amresters for both DC and AC

® MNoise = 29dB, Class-B electromagnetic radiation
# Residual Current Detechion (RCD) protection

* Mo needfor external fans with natural cooling technology
# Protection rating of IPG5

Circuit Diagram

RS L/ AR i =
Tl
B 4 T
- . || DJ PP e 1
g ] e
| ocssn
-

SUNZO000-28ETL

wrevw. huawei_comsolar

126



String Inverter (SUN2000-28KTL)

Technical Specifications SUN2000-28KTL
Effiziancy
Max EFiciancy 08T%
Europaun Ezienzy pB.A%
Input
Muce. DC Uzsisle Fowesr 18. 200 W
Was. Input Vahtags 1,000V
Mace. Currant par MEFT 184
Max. Short Greuit Curmend par MPFT 54
Min. Ozerwing Vokags | Sart Input Vohege 200V 7 250
Full Poer MPPT Volimgs Range 520 W - B50V
MEFT Dparating Vakage Fangs 00V - S50V
Rated Input Vatage TV
WM. Number of nputs B
Humbar of MFF Treckas 3
Duigut
Ftwd AC Actvw Fowenr 17,500'W
Ml AC Appsrent Fowar 27,500 WA
Max. AC Active Povesr (eoadm (] I7.500'W
[ N — 277V 1 480V, IWFE
Fatad A Grid Fraguansy 0 ba /60 He
Miax. Qutpest Current 3304
Adjurisizie Power Fecior 0BLG ...0ELD
Mux. Totsl Harmenic Ditorfon «3I%
Frotscton
Input-side Dizcannestian Davce Yow
Argrizlandicg Protection T
AC Drvwrzumant Protwecticn Tz
DL Ohwrurrent Protwcton Fuzslsaz
DT Rawwrza-Folarty Frotsction s
Féarray Sng Faus Manianing e
oo Tyeall
AT Surgs Arrasier Typall
Inzulation Manizring Yow
Razidusl Curmnt Detection T
Cemmunicafion
Diszlay Geaphiz LD
ES48E s
UZE T
Ganarsl
Dimamaion: [ WeH=D ) EMD= 610= 155 mm (305 = 2400 100 inch)
Waight 48 kg (105 .}
Oparazion Temparasars Famge 25 *C— 60 *C-13°F - 140°R
Cazling [T —
Oparating Asads 3,000 m (0,841 &)
Rulatiew Humidity O-100%
DT Conmesiar Amphanal 54
AL Connssctor Emphenol C167Z
Frotecsan Fating P55
Imtwrmal Cammtion at Mignt 1w
Tepelngy Transformaries:
Nozs Empsizn (Typeal =220 dB
Standardz Complance
Sarndy [ EMIC ENEC £1000-5-1, ENAEC 61000-6-1, ENVEC &1000-5-3, ENAEC &1000-6~4, ENAEC 62100-1, ENMEC &62100-2
Geid Code IEC 81727, IEC 2116, GRT 19064-2012, P&'TBMI-;H'IE, WDE 0125-1-1, EDEW, GEA3, UTE C15-T12-1, C10M1, EN 50438~
Irmland, EN 50435-Turkey, A5 4777, FEA, MEA., Reschetion No. 07, NES 007-I-1

Always Available for Highest Yields
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PVSYST V6.64

Page 1/4

Project :
Geographical Site
Situation

Time defined as

Meteo data:

Grid-Connected System: Simulation parameters

Model Solar farm
Nong Chumphon
Latitude
Legal Time

Albedo
Nong Chumphon

Country Thailand

13.27° N Longitude 99.76° E
Time zone UT+7 Altitude 53 m
0.20

Meteonorm 7.1 (1991-2010), Sat=42% - Synthetic

Simulation variant :

1.9992MW String Inverter

Simulation for the

first year of operation

Simulation parameters
Collector Plane Orientation
Models used

Horizon

Near Shadings

Tit  15°

Transposition

Free Horizon

Mo Shadings

PV Arrays Characteristics (3 kinds of array defined)

PV module

Original PVsyst database
Sub-array "Sub-array #1"
Number of PV modules
Total number of PV modules
Array global power

Array operating characteristics (50°C)

Sub-array "Sub-array #2"
Number of PV modules
Total number of PV modules
Array global power

Array operating characteristics (50°C)

Sub-array "Sub-array #3"
Number of PV modules
Total number of PV modules
Array global power

Array operating characteristics (50°C)

Total  Arrays global power

Inverter
Original PVsyst database
Characteristics

Sub-array "Sub-array #1"
Sub-array "Sub-array #2"
Sub-array "Sub-array #3"

Total

PV Array loss factors

Array Soiling Losses
Thermal Loss factor

Si-poly

Model
Manufacturer

In series

Nb. modules
Nominal (STC)
U mpp

In series

Nb. modules
Nominal (STC)
Umpp

In series

Nb. modules
Nominal (STC)
Umpp

Nominal (STC)
Module area

Model
Manufacturer
Operating Voltage

Nb. of inverters
Nb. of inverters
Nb. of inverters

Nb. of inverters

Uc (const)

Azimuth
Perez Diffuse
JAP6-72-300/3BB
JA Solar
18 modules In parallel
6588 Unit Nom. Power
1976 kWp At operating cond.
588 vV I mpp
18 modules In parallel
36 Unit Nom. Power
10.80 kWp At operating cond.
588V | mpp
20 modules In parallel
40 Unit Nom. Power
12.00 kWp At operating cond.
653V | mpp
1999 kWp Total
12917 m? Cell area

SUN2000-28k TL
Huawei Technologies

480-800 v Unit Nom. Power
59 units Total Power
2*MPPT 24 % Total Power
1*MPPT 53 % Total Power
60 (0.0 unused) Total Power

Loss Fraction

20.0 Wim2K Uv (wind)

0°

Perez, Meteonorm

366 strings

300 Wp

1774 kWp (50°C)
3016 A

2 strings
300 Wp

9.69 kWp (50°C)
16 A

2 strings

300 Wp

10.77 kWp (50°C)
16 A

6664 modules
11677 m?

27.5 kWac

1623 kWac
13.0 kWac
14.5 kWac

1650 kWac

3.0%
0.0 Wim2K / m/s

Pvsyst Licensedto Bangkok Solar Power | Thailand)

129




PVSYST V6.64

Page 2/4

Grid-Connected System: Simulation parameters (continued)

Wiring Ohmic Loss Array#1
Array#2
Array#3

Global

LID - Light Induced Degradation

Module Quality Loss

Module Mismatch Losses

Strings Mismatch loss

Module average degradation Year no

Mismatch due to degradation Imp RMS dispersion

Incidence effect, ASHRAE parametrization IAM =

System loss factors

AC wire loss inverter to transfo Inverter voltage
Wires: 3x2000.0 mm?

Iron loss (24H connexion)

Resistive/Inductive losses

External transformer

User's needs : Unlimited load (grid)

2.2 mOhm
201 mOhm
223 mOhm

Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
Lpss Fraction
1 Loss factor
0.4 %/year Noc dispersion RMS
1-bo(1/cosi-1) bo Param.

480 Vac tri

225 m Loss Fraction
1961 W Loss Fraction
1.2 mOhm Loss Fraction

1.0% at STC
0.5% at STC
0.5% at STC
1.0 % at STC
2.0%

-0.8 %

1.0 % at MPP
0.10 %

0.5 %lyear
0.4 %iyear
0.05

1.8 % at STC
0.1% at STC
1.0% at STC

Phsyst Usensedlo Bangkok Soker Power | Thalland)
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Performance Ratio PR 76.71 %

PVSYST V6.64 Page 3/4
Grid-Connected System: Main results
Project : Model Solar farm
Simulation variant : 1.9992MW String Inverter
Simulation for the first year of operation
Main system parameters System type  Grid-Connected
PV Field Orientation tit  15° azimuth 0°
PV modules Model JAPG-72-300/3BB Pnom 300 Wp
PV Array Nb. of modules 6664 Pnom total 1999 kWp
Inverter Model SUN2000-28k TL Pnom 27.50 kW ac
Inverter pack Nb. of units  60.0 Pnom total 1650 kW ac
User's needs Unlimited load (grid)
Main simulation results
System Production Produced Energy 2846 MWh/year  Specific prod. 1424 KWh/k\Wp/year

7

Mormalized productions (per installed kWp): Nominal power 1999 kWp

T T
Le : Collection Loss (FV-amay losses)
Ls: SystomnLoss frverer, )

o

5

:
1
]
i
&
iy
1

F

v

i - Produced useh energy (inverter cufpe) 39 kWh/KApiday

Ferformance Ratio PR

T T T T T T
1 03 WAV cday
016 kv ibiday

Perfisance Ratis FR

1.9992MW String Inverter
Balances and main results

TR Pefioermnch Ratio (/o To a7 T T

GlobHor DiffHor T Amb Globlne GlobEff EArray E_Grid PR
KWhiny? KVWh/m? o KWh/m? KWhim? Tvh vh
January 148.5 G3.74 2488 170.0 159.9 274.2 2837 0.778
February 1427 63.93 26,59 155.5 148.3 2478 238.1 0.766
March 1733 74,39 2852 179.0 168.5 2814 2702 0.755
April 1742 88.66 20.89 171.2 160.7 269.6 2592 0.757
May 169.0 91.57 29.84 159.0 1486 2521 2426 0.763
June 151.8 80.56 29.29 140.4 131.1 2238 2154 0.767
July 156.0 81.58 2917 145.9 136.6 2321 2232 0.765
August 143.2 86.85 28.91 138.3 129.3 2209 2128 0.769
Septe mber 1376 83.12 27.49 1386 129.9 2222 2137 0.771
October 1358 [FA R 27.37 143.7 134.8 2301 2212 0.770
MNove mber 136.3 66.82 26,14 161.3 142.2 2433 2338 0.773
December 141.5 59.60 25.15 163.1 153.7 2629 2528 0.775
Year 1810.0 817.82 2778 1855.9 1741.5 29606 2B48.3 0.767
Legends:  GlobHor Horizoental global iradiation GlobEff Effective Global, corr. for |AM and shadings
DiffHor Horizental diffuse iradiation EArmay Effective energy at the cutput of the array
T Amb Ambient Temperature E_Grid Energy injected into grid
Globlne Global incident in coll. plane PR Performance Ratio

PVsyst Licensedto Bangkok Solar Power | Thailand)
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PVSYST V6.64 Page 4/4
Grid-Connected System: Loss diagram
Project : Model Solar farm
Simulation variant : 1.9992MW String Inverter
Simulation for the first year of operation
Main system parameters System type Grid-Connected
PV Field Qrientation tilt  15° azimuth 0°
PV modules Model JAPG-72-300/3BB Pnom 300 Wp
PV Array Nb. of modules 6664 Pnom total 1999 kWp
Inverter Model SUN2000-28k TL Pnom 27.50 kW ac
Inverter pack Nb. of units  60.0 Prnom total 1650 kW ac
User's needs Unlimited load (grid)

1742 KWHm?* * 12917 m? coll.

Loss diagram over the whole year

B0 KWhimE
TTT— \-‘ +2.5%

N3 -3.2%
Y.3.0%

efficiency at STC = 15.48%

_ 2B46MWh

T
B

3483 M\wh
0.5%
A1.7%
(+0.7%
3-2.0%
2961 MWh
RSN
\*3 0%
kﬂﬂ.ﬂ%
Nc.s%
&3. 0%
1~ 0.0%
Ns0.0%
2303 MWh |
0.9%
Jm 1.1%

Horizontal global irradiation
Global incidentin coll. plane

1AM factor on global
Soiling loss factor
Effective irradiance on collectors

PV conversion

Array nominal energy (at STC effic.)
Module Degradation Loss ( for yearf#1)
PV loss due to iradiance level

PV loss due to temperature
Maodule quality loss

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter LLoss over nominal inv, power
Inverter Loss dus to max. input current
Inverter Loss over nominal inv. voltage
Irnverter Loss due to power threshold
Inverter Loss due to vollage threshold
Night consumption

Available Energy at Inverter Output

AC ohmic loss

Extarnal transfo loss

Energy injected into grid

Pvsyst Licensed to Bangkok Solar Power { Thailand)
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PVSYST V6.64

Page 1/3

Grid-Connected System: Simulation parameters

Project : Model Solar farm
Geographical Site Nong Chumphon
Situation Latitude
Time defined as Legal Time
Albedo
Meteo data: Nong Chumphon

Country
13.27° N Longitude
Time zone UT+7 Altitude
0.20

Thailand

99.76° E
53m

Meteonorm 7.1 (1991-2010), Sat=42% - Synthetic

Simulation variant : 1.992 MW Central Inverter

Simulation for the

first year of operation

Simulation parameters

Collector Plane Orientation Tilt

Models used Transposition
Horizon Free Horizon
Near Shadings No Shadings
PV Array Characteristics
PV module Si-poly Model
Original PVsyst database Manufacturer
Number of PV modules In series
Total number of PV modules Nb. modules
Array global power Nominal (STC)
Array operating characteristics (50°C) U mpp
Total area Module area
Inverter Model
Original PVsyst database Manufacturer
Characteristics Operating Voltage

Inverter pack Nb. of inverters

PV Array loss factors

Array Soiling Losses
Thermal Loss factor

Wiring Ohmic Loss

LID - Light Induced Degradation
Module Quality Loss

Module Mismatch Losses
Strings Mismatch loss

Uc (const)
Global array res.

Module average degradation Year no
Mismatch due to degradation Imp RMS dispersion
Incidence effect, ASHRAE parametrization 1AM =

System loss factors

AC wire loss inverter to transfo Inverter voltage
Wires: 3x2000.0 mm?

Iron loss (24H connexion)

Resistive/Inductive losses

External transformer

User's needs : Unlimited load (grid)

15° Azimuth
Perez Diffuse
JAPE-72-300/3BB

JA Solar

20 modules In parallel
6640 Unit Nom. Power
1992 kWp At operating cond.
653V I mpp
12871 m? Cell area
PVS800-57-1000kW-C

ABB

600-850 vV Unit Nom. Power

Max. power (==25°C)

2 units Total Power

Loss Fraction

Uv (wind)
Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
1 Loss factor
0.4 %/year Voc dispersion RMS
1-bo(lfcosi-1) bo Param.

20.0 Wim*K
4.0 mOhm

400 Vac tri

87 m Loss Fraction
1956 W Loss Fraction
0.8 mOhm Loss Fraction

0°

Perez, Meteonorm

332 strings

300 Wp

1788 kWp (50°C)
2736 A

11635 m?

1000 kWac
1200 kWac

2000 kWac

30%
0.0 Wim*K / m/s

1.5 % at STC
20%

-0.8 %

1.0 % at MPP
0.10 %

0.5 %lyear
0.4 %lyear
0.05

1.0 % at STC
0.1% atSTC
1.0 % at STC

Pvsyst Licensedto Bangkok Solar Power | Thalkand)
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Performance Ratio PR

76.98 %

PVSYST V6.64 . _|Page2/3
Grid-Connected System: Main results
Project : Model Solar farm
Simulation variant : 1.992 MW Central Inverter
Simulation for the first year of operation
Main system parameters System type Grid-Connected
PV Field Orientation tit 15° azimuth 0°
PV modules Model JAPBG-72-300/3EB Pnom 300 Wp
PV Array Nb. of modules 6640 Prnom total 1992 kWp
Inverter Model PWVYS800-57-1000kW-C Pnom 1000 kW ac
Inverter pack Nb. of units 2.0 Prom total 2000 kW ac
User's needs Unlimited load (grid)
Main simulation results
System Production Produced Energy 2846 MWh/year  Specific prod. 1429 kWh/k\Wp/year

MNormalized productions (per installed kWp): Nominal power 1992 kWp

T T T T T T T

5 o

Nurmalized Encrgy (KW Wpiday]
w

2

T T
Lo : Collection Loss (PV-amay losses) 1,04 MR sy

. Ls - SystomLoss (rvemer, ) Q13 kR ay
i : Produced wseful energy (invertor cutput) 391 kv iibiday

Perfunmance Ratic PR

e

e
=)

FPerformance Ratio PR

1.992 MW Central Inverter
Balances and main results

rrance Raio (YEv0 - To 2

GlobHor DiffHor T Amb Globlnc GlobEff EArray E_Grid PR
KWhim? kWhim? 'e, kKWhim? KWhim? Mwh Wvh
January 1485 8374 2488 170.0 159.9 2723 2638 0.779
February 1427 63.93 26.59 155.5 1463 2461 2383 0.769
March 173.3 74.39 2852 179.0 168.5 2793 270.7 0.759
April 174.2 88.66 26.89 171.2 180.7 2676 259.4 0.760
May 169.0 91.57 29.84 159.0 1488 2504 2425 0.785
June 151.8 80.56 2229 1404 1311 2223 2154 0.769
July 156.0 81.58 2947 1459 13686 2306 223.0 0.767
August 143.2 86.85 2891 1383 1293 2195 2123 077N
September 1376 B3A2 27.49 138.8 126.8 220.7 213.5 0.773
October 135.8 71 2737 143.6 134.8 228.5 221.0 0.772
Nove mber 136.3 66.82 26,14 151.3 142.3 2415 2338 0.778
December 141.5 59.60 2515 183.1 153.7 281.0 2528 0777
Year 18100 17 .82 2778 1855.9 1741.5 29398 28458.0 0.770
Legends:  GlobHor Harizontal global iradiation GlobEff Effective Glokal, corr. for IAM and shadings
DiffHar Harizontal diffuse iradiation EArray Effective energy at the cutput of the array
T Amb Ambient Temperature E_Grid Enerngy injected into grid
Globlne Global incident in coll, plane PR Performance Ratio

Pvsyst Licensed to Bangkok Solar Power { Thailand)
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PVSYST V6.64

Page 3/3

Project :
Simulation variant :

Grid-Connected System: Loss diagram

Model Solar farm

1.8992 MW Central Inverter
Simulation for the first year of operation

Main system parameters System type  Grid-Connected

PV Field Orientation it 15° azimuth 0°

PV modules Model JAPB-72-300/3BB Pnom 300 Wp

PV Array Nb. of modules 6640 Pnom total 1992 kWp
Inverter Model PVYS800-57-1000kW-C Pnom 1000 kW ac
Inverter pack Nb. of units 2.0 Pnom total 2000 kW ac
User's needs Unlimited load (grid)

Loss diagram over the whole year

1810 KWhin? —
T ¥2.5%
I

rl\\j -3.2%
) 3.0%

1742 kWh'm?® * 12871 m? coll.

efficiency at STC =15.48%

2840 MWh

ooc

2891 MWh

TR L L Pl

b

>

_ 2846MWH

Horizontal global iradiation
Global incident in coll. plane

1AM factor on global

Soiling loss factor

Effective irradiance on collectors
PV conversion

Array nominal energy (at STC effic.)

Module Degradation Loss ( for years#1)
PV loss due to iradiance level

PV loss due to temperature

Module quality loss

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss ovar nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Lose due to voltage threshold
Night consumption

Available Energy at Inverter Output

AC ohmic loss
External transfo loss

Energy injected into grid

PVsyst Licensedto Bangkok Solar Power | Thaitand)
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Comparizon Analysis of Performance Eatio for Central Inverter and String Inverter PV Power Plant
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Abstract

ratio for FV power plant using central and string freenter and projocts
instaliation power more than IMW. The 4 projects for central jmerser
FV power plane is Ubcaratchothani, Ayutthaya 1, Ayarhaya 1, Lopbur
& and the 4 projects for string imverter FY power plantis BSP 4, BSF 5,
BSF SEVEN 1, BSF SEVEN 2 and coliection parmmster period ane
year from Jamuary 2017 to December 2017. The results of performance
matio for cwing ioverter FV power plant (BSP 4 - E3.43%, BSP 5 :
E3.61%, BSF SEVEN | : 82.62%, BSP SEVEN 2 : B5.11% ) more than
central imverter PV power plant (Ubonraschathand :© §1.17%, Ayuithaya

L2 TEL0R%, Ayusthaya 2 : 77.08%, Lopkasi € : 77.52%)

Erywonds: PV performance ratio, cenirad invernier, string Snventer
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