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Wausaa1adelwi (PV On-grid)
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7. AMNSAUUTHNTH

Input data Configuration Various PV (Energy) Money Various PV (Cost) PV power cal math model (calculation)

AN 1 Excel Sheet WARILAREMUNIVDIUTLNTY

- Input data Mvuateyadndl nasukate1ind uagluaanialih

- Configuration nsmarmnsfines e sEUUNaR T

- Various PV (Energy) AYuAANELINYBIVATEUY PV LAZTUIALUALAES

- Various PV (Cost) LANINAAINBBULTBIVUINTZUY PV UALVUIAUUALADS

- Money FMUATIAN STUUPY UALSEUULUALABDSS WioALARSHAYNINTTIIY
- PV power cal wansanaslniivesseuu PV waglnaanislnin

- math model (calculation) LAASANNTTNAAFARSYDINTAU I

8. nsn3gudayald (input Data)
8.1 NFONURLANUNAARIUHY YUY A1T10UAT WArUTEANTAIMLNLYAdLAITRE IR

YUIAVDITLUUHAR T MIUVUIANUNRAN LAaEAIUTEANS AINLEUIARLAIDITNE default 11 20% NUDI B6

ey B7
5ua1aauls
A(¥uA m”2)= 70
npv(lszaninmuua= 20%
Ppv-mpp(not spec)(kw)= 15.86

ANA 2 VUANUNRAGILRTA1Sas kazUseansSnnwadleanswas

8.2 nsondeyasedonfing s1g 15 Wil mie Tnddens1uuns lngaziSududayaniian 0:00:00 1

QUDY 23:45:00 FILUSHNTUALABINTINLAASU 7 T TuAaUY E - K

IRRI [ IRR2 [ IRR3 | IRR4 | IRR5 | IRR6 | IRR7
(w/m~2) | (w/m~2) | (w/m~2) | (w/m~2) | (w/m~2) | (w/m*2) | (w/m~2)
0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

245NN nonn nonin nonn nonn nonn nonn n NN

PN 1% o a ¢ A 2
AN 3 GUE);JUaWG\T\‘i’]ULLﬁQ@quG]EJ "3 IRR (w/m”?)

8.3 nsendeyalvanmelui viseUSunaunisldlni s1g 15 uit wihe Aladnd lagasEusiudeya

a1 0:00:00 LUAUDY 23:45:00 Laz@oinsantiasu 7 Tu Tupadud M-S



Loadl | Load2 | Load3 | Load4 | Loadd | Loadé | Load?

(kW) (kW) (kw) (kw) (kw) (kW) (kw)
7.84 7.84 7.84 7.84 7.84 7.84 7.84
7.74 7.74 7.74 7.74 7.74 7.74 7.74
7.60 7.60 7.60 7.60 7.60 7.60 7.60
7.4 7.54 7.54 7.24 7.24 7.54 7.4
7.22 7.22 7.22 7.22 7.22 7.22 7.22
7.16 /.16 /.16 /.16 /.16 /.16 /.16
6.93 6.93 6.93 6.93 6.93 6.93 6.93
7.04 7.04 7.04 7.04 7.04 7.04 7.04
6.73 6.73 6.73 6.73 6.73 6.73 6.73
6.80 6.80 6.80 6.80 6.80 6.80 6.80
7.09 7.09 7.09 7.09 7.09 7.09 7.09
9.43 9.43 9.43 9.43 9.43 9.43 9.43
8.91 8.91 8.91 8.91 8.91 8.91 8.91

10.45| 10.45| 1045 10.45| 10.45] 10.45] 10.45
A OA A QR A OA A OA A OA A QR A OA

A 4 Foyalvanyalwily w)

8.4 mnlifiveyauaserfing anunsaldsiegsalalunedul Av wag AX Auate19ing (RR) Tu
LY < 1 o o 1l v 6 I 1 v A a
Aoautl Aw Wumuaduiuiuaaldd wazlureauil Ax Wuauasluiufiuaald
8.5 vnlufideyaluannislnii awnsalddregrealalunedui AT - AV Arlvannisliilunedu
AT (Home) uatuaamalninsdidusSsuimild aluaamaliirluaeduy AU (Heavy load) 1umlvan
malwinsddurualugldounin wavlureduil AV (Soft load) LUuA lwaamslwinsdiuaundnlsd

UL ULINANAY

Example
IRR1 IRR2
Home Heavy load | Soft load | (w/m~2) | (w/m~2)
0.24 7.84 1.00 0.00 0.00
0.24 7.74 1.00 0.00 0.00
0.24 7.60 1.00 0.00 0.00
0.24 7.54 1.00 0.00 0.00
0.25 7.22 1.00 0.00 0.00
0.25 7.16 1.00 0.00 0.00
0.25 6.93 1.00 0.00 0.00
0.25 7.04 1.00 0.00 0.00
0.26 6.73 1.00 0.00 0.00
0.26 6.80 1.00 0.00 0.00
0.26 7.09 1.00 0.00 0.00
0.26 9.43 1.00 0.00 0.00
n s QN4 1 NN n NN nonn

A9 5 fregstayalnanmeliil uazAmdnuLEe1Ing

8.6 N50NAIAT TOU Mugaaalalumeady V-AB 1ag?i AN 1 A ¥291987 On-peak WagA1 0 AD
%9198 Off-peak

8.7 N3ONALANA Grid @115091FINANU LIFUURmDIINYTIIAT latuaaduii AD - AJ Tned 1
=) 6 ¥ 1 6 ¥
Aoanunsavsale way 0 laanunsavisale

8.8 N38NAIALHA Battery @110 1enaulanugInalalunedulil AL-AR laefian 1 Aoauise

enaule wag 0 ldanuisaanendsnule



TOU 1=on-peak, 0=off-peak

TOU1l | TOU2 | TOU3 | TOU4 | TOUS | TOUG | TOU?
0:00:00 0 0 0 0 0 0 0
0:15:00 0 0 0 0 0 0 0
0:30:00 0 0 0 0 0 0 0
0:45:00 0 0 0 0 0 0 0
1:00:00 0 0 0 0 0 0 0
1:15:00 0 0 0 0 0 0 0
1:30:00 0 0 0 0 0 0 0
1:45:00 0 0 0 0 0 0 0
2:00:00 0 0 0 0 0 0 0
2:15:00 0 0 0 0 0 0 0
2:30:00 0 0 0 0 0 0 0
2:45:00 0 0 0 0 0 0 0
3:00:00 0 0 0 0 0 0 0
21500 n n n n n n n

AINA 6 N15AIAT TOU AU

Grid charge to batter 1=charge, 0=no charge

GtoB1|GtoB2|GtoB3|GtoB4|GtoB5|GtoB6|(GtoB7
0:00:00 1 1 1 1 1 1 1
0:15:00 1 1 1 1 1 1 1
0:30:00 1 1 1 1 1 1 1
0:45:00 1 1 1 1 1 1 1
1:00:00 1 1 1 1 1 1 1
1:15:00 1 1 1 1 1 1 1
1:30:00 1 1 1 1 1 1 1
1:45:00 1 1 1 1 1 1 1
2:00:00 1 1 1 1 1 1 1
2:15:00 1 1 1 1 1 1 1
2:30:00 1 1 1 1 1 1 1
2:45:00 1 1 1 1 1 1 1
3:00:00 1 1 1 1 1 1 1
A0 1 1 1 1 1 1 1

ANA 7 NISAIAINISUTISALUALADIAIBNTA MIUYIINAT

Battery discharge to batter 1=discharge, O=no discharge

Discharg | Discharg | Discharg | Discharg | Discharg | Discharg | Discharg
ingl ing2 ing3 ing4 ingd ingb ing/

0:00:00 1 1 1 1 1 1 1
0:15:00 1 1 1 1 1 1 1
0:30:00 1 1 1 1 1 1 1
0:45:00 1 1 1 1 1 1 1
1:00:00 1 1 1 1 1 1 1
1:15:00 1 1 1 1 1 1 1
1:30:00 1 1 1 1 1 1 1
1:45:00 1 1 1 1 1 1 1
2:00:00 1 1 1 1 1 1 1
2:15:00 1 1 1 1 1 1 1
2:30:00 1 1 1 1 1 1 1
2:45:00 1 1 1 1 1 1 1
3:00:00 1 1 1 1 1 1 1
2-15-00 1 1 1 1 1 1 1

AT 8 NIFAIAINTTAEUTLAVBIMUALADT ALY

9 ANSAYAINITNNNIUVBITZUY (Configuration)
9.1 AIANAINNUDY LUALMBT N1YBI Max battery energy 1138 kWh

9.2 AIANMAILUNITVITINAINULLUALADS U8 kW 71999 max battery Power



9.3 waAnUsEAnS AmluN5190 WAy Rawn9a WUIE KW Y09 battery charging performance Way
battery discharging performance

9.4 FaAns1PENELUlTNLET Y03 Selling Price 1iae UMY

9.5 #eA151A1 81NN WU TOU Tutae On-peak wae Off-peak Tdluto Buying Price On-peak Wag
Buying Price Off-peak 138 \Uu U mranule

9.6 W03 PV-peak (kW) 14 ndsanidenlandainagld vuinszuu PV Hvuawinlusainnisidend

SHEET - Various PV (Energy) bz nulafivesil Litons1eagidean1anisikun SHEET - Various PV (Cost)

Parameter setting

Initial setting
initial Energy battery (kWh) 176.00
Min battery energy (kWh) 44
Max battery energy (kWh) 220.00
Max battery power (kW) 40
Batt charging performamce 0.9
Batt discharging Perframance i
Grid charge battery power(kW) 0
PV ratio 4.00
Load ratio 1.00
Selling Price 0.00
Buying price On-peak 5.80
Buying price Off-peak 2.64
| PV-peak(lw) | 47.57|

2NN 9 NM5AIATLURTN Configuration

9.7 NMILARINALUNLIFG Configuration

9.1.1 nFINBERIAINAINUAARTULY 7 Tu

PV to load medium PV

kw
SOC%

=3 o o =] =] o o =] =] o = = o

=t =] S =] =1 =1 =1 =] =] =] S =1 o

o ~ ] ] [r=] ~ © o =1 ~ ] <] o
— — - — — —

N Fxt to load Model (kW) On-peak (model) B Ext to load Model (kW) Off-peak (model) . PV to load (kw) model On-peak PV to load (kw) model Off-peak
Bat to load (kw) model On-peak Bat to load (kw) model Off-peak Feed-in (kW) On-peak (model) Feed-in (kW) Off-peak (model)
PV power charge to Batt (kW) mmmm Grid On-peak power charge to Batt (kW) mmmm Grid Off-peak power charge to Batt (kW) total load
Load —S0C% e TOU time

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00

AN 10 ATNLEAIATNRINU



Uszneusemsimessad
- Ext to load Model (kW) On-peak (model)

Ao wauiisunnniaiethuldiulnanlugianal On-peak
- Ext to load Model (kW) Off-peak (model)

Ao ndsufisuanniaietunldtulnanlugiana Off-peak
- PV to load (kW) model On-peak

Ao wauiilesunnuadlsaadianldtulnanlugaenan on-peak
- PV to load (kW) model Off-peak

Ao waruiilesunnurdlsamadinnldiulnanlugaenan Off-peak
- Bat to load (kW) model On-peak

Ao ndsuanuummesteliiuTnanlugianan On-peak
- Bat to load (kW) model Off-peak

Ao ndsuanuuawesseliiulnaslugienan Off-peak
- Feed-in (kW) On-peak (model)

Ao wanuiildannszuy pv eRuludandalugasan on-peak
- Feed-in (kw) Off-peak (model)

fio wauiildannszuy v eauludendalugasnan Off-peak
- PV power charge to Batt (kW)

Ao wdrnuiildannszuy Py andandsnuluduunne’
- Grid On-peak power charge to Batt (kW)

fio wauiindewsalnihludunmeslugasan On-peak
- Grid Off-peak power charge to Batt (kW)

Ao ndsufin3ausalndlusaunneslurasnan Off-peak
- total load

#e Tnansauvidenisemaluiinsauiemn
- Load

Ao A1semelnvin
- SOC%

fio Woesdudvasuunmes
- TOU time

Ao Y¥29528LaN TOU



9.7.2 M5190AT TSI s I waz A e A una s unAnTulua 9 On/Off-peak

Energy Analysis For all days

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Energy On-peak (kKWh) 0.00 0.00 317.11 498.73 232.26
Energy Off-peak (kWh) 0.00 0.00 120.34 269.07 637.85
Energy all 0.00 0.00 437.44 76779 870.11
Money Analysis For all days
Ext to load model Ext to Batt model Feed-in PV t0 load Batt to load
Cost On-peak B 0.00 | B = B = B 289171 | B 1,346.70
Cost Off-peak B 0.00 | B - B - B 70951 | B 1,681.95
All Cost B 0.00 | B - B - B 3,601.22 | B 3,028.65
Total cost (Profit) 6,629.87
Energy Analysis For First day
Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Energy On-peak (KWh) 0.00 0.00 238.84 402.43 182.36
Energy Off-peak (kwh) 0.00 0.00 120.34 260.62 558.51
Energy al 0.00 0.00 359.18 563.05 740.87
Money Analysis For First day
Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Cost On-peak B 0.00 | B - B - B 2,333.36 | B 1,057.37
Cost Off-peak B 0.00 | B - B - B 687.23 | B 1.472.73
All Cost B 0.00 | B - B - B 3,020.58 | B 2,530.11
Total cost (Profit) 5,550.69
Energy Analysis For second day
Ext to load model Ext to Batt model Feed-in PV t0 load Batt to load
Energy On-peak (kwh) 0.00 0.00 78.27 96.30 49.90
Energy Off-peak (kwh) 0.00 0.00 0.00 8.45 79.34
Energy all 0.00 0.00 78.27 104.75 129.24
Money Analysis For second day
Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Cost On-peak B 0.00 | B - B - B 558.36 | B 289.33
Cost Off-peak B 0.00 | B - B - B 2228 | B 209.21
All Cost B 0.00 | B - B - B 58063 | B 498.54
Total cost (Profit) 1,079.17
. o 1 £ % 1 V1 1% % 4:1' a é{
9.7.3 N5 Pie chart LL?{WQﬁﬂﬁ’lﬂﬂﬂﬂ“ﬁ‘wa\‘ix‘HULLaZVﬂﬂ%ﬁ]’]EJWW‘W@N’WV]WWUU
Energy al All Cost  »0-00 . Second day Energy R Second day Cost
0.00, 0% 0.00, 0% 3, 0% B 0% 0.00, 0% 0.00, 0% ;% 28.00 DA%
870.11, 23,08 65 129.24, 78.27, 25% 849854
= 767.79, 52 Sz S 10875, p 4580.63,
37% 54% 34% 54%
= Extto load model * Extto Battmodel § Extto lsdmodel B Ext to Batt model * Extto load mode » Extto Batt medel » Exttobadmodel = Extto Batt model
Fead-in PV 10 load Feed-in PV to load Feed-in PV to load Feed-in PV o Ioad
Batt to load Batt to load Batt ta load Battto boad
Cost On-peak . Cost Off-peak . Cost On-peak second day Cost Off-peatosicand day
20.00, 0% 0% 0% 20,00, 0% - 0% 0% £0.00, 0% B 0%, 0% - 0% :‘_‘1;3
£1,346.70 =703.51, 2229.33,
,32% 30% 34%
82,831.71 £1,681.95 8558.36,
,68% ,70% 6%
120921
» Extto load model » Extto Batt model " Extto load model = Extto Batt mode " Extto load model  Extto Battmode ¥ Extto load model’ B Extto Batt model
Feed-in PV to load B 1o load Feed-in PV to load Feed-in PV 1o load
Battto load Battto load Batt to load




10. S189UATUNAIIU: Various PV (Energy) L& Various PV (Cost)

Various PV (Energy) tahanadoyanundanu lnsuvssenidu 2 dldun n1suidindsauain

ABUeN (Ext) wagnsendsnuingseuvatedslni (Feed-in) Inalusunsuazuusdnadinveswun PV way

AULANAISUBIVUIABUALADS LNDILATIEY AN UL BLANNISIUA S ULUAIAILIUG LAEEAdIUYD

YUV PV 98U900Nntonadl

0 Askiflszuu PV

1 fiD YUIAVDITEUU PV AAMAUALU SHEET (Input Data)

2 A VUM 2 WINUBISTUU PV NAMAUALU SHEET (Input Data)
3 fiD YUIN 3 WINVBITTUU PV ALANMUALY SHEET (Input Data)

4 fio VWA 4 LWINVBITEUU PV ALAAIUUALY SHEET (Input Data)

0.25 Aim WA 25% VBITLUU PV AlAA1AUALY SHEET (Input Data)

0.5 fig VWA 50% VBITTUU PV NAMAUAL SHEET (Input Data)

YUINVDILUALADS (Battery size) @nunsanmuaLeslalumnadul €7 - C18

WAIINMAUAAIYINUALED PINAAIES Ctrl + Shift + p WIBYIINITAIUIN VHIRINNITANUINLAIDY

wanaNaeanu a9 waznsn AkansuSunanisldlniainnisini ex wagnisingliilidngssuy

AN9d9 1198 NSA AININT 11 WazAINA 12

PV ratio 0 0.25 0.5 2 3 4
(plng’eak 0.00 3.96 7.93 15.86 3171 47.57 63.43
Exton- |feed-in Ext on feed-in Exton- |feed-in Ext on-  |feed-in Ext on feed-in Ext on feed-in Ext on feed-in
Battery |peak on-peak |peak on-peak |peak on-peak |peak on-peak |peak on-peak |peak on-peak |peak on-peak
size PV=0 Chart area | |PV=0.25 |PV=0.25 [PV=0.5 |PV=0.5 [PV=1 PV=1 PV=2 PV=2 PV=3 PV=3 PV=4 PV=4
0 730.99 0.00 642.83 0.00 554.74 0.07 402.77 24.41 281.85 256.14 247.95 574.87 232.26 911.82
20 730.99 0.00 642.83 0.00 554.68 0.00 378.70 0.00 187.18 170.05 156.08 514.86 149.00 887.01
40 730.99 0.00 642.83 0.00 554.68 0.00 378.70 0.00 107.18 81.16 76.08  425.97 69.00 798.13
60 730.99 0.00 642.83 0.00 554.68 0.00 378.70 0.00 45.05 12.13 6.18 337.08 3.80 709.24
80 730.99 0.00 642.83 0.00 554.68 0.00 378.70 0.00 35.02 0.00 0.00 248.19 0.00 620.35
100 730.99 0.00 642.83 0.00 554.03 0.00 375.37 0.00 28.73 0.00 0.00 167.87 0.00 540.99
120| 721.75 0.00| 631.89 0.00] 542.03 0.00| 363.37 0.00 23.35 0.00 0.00 92.31 0.00 465.44
140 709.75 0.00 619.89 0.00 530.03 0.00 351.37 0.00 23.35 0.00 0.00 45.03 0.00 389.88
160 697.75 0.00 607.89 0.00 518.03 0.00 339.37 0.00 23.35 0.00 0.00 16.66 0.00 330.44
180 685.75 0.00 505.89 0.00 506.03 0.00 327.37 0.00 23.35 0.00 0.00 12.21 0.00 325.99
200 673.75 0.00 583.89 0.00] 494.03 0.00 315.37 0.00 23.35 0.00 0.00 7.77 0.00 321.55
220 661.75 0.00 5/71.89 0.00] 482.03 0.00 303.37 0.00 23.35 0.00 0.00 3.32 0.00 317.11

AN 11 A5RMERAINEnunlinnIauarteAugnIa WILUW—UMUIWINYBITEUY PV LAY Battery



200.00 xt 1000.00 Feed-in
700.00
200.00
600.00
_ S0 600.00
2 0000 e - H
200,00 ﬂl_._—.__.—’_—’——o—_.__. 400.00
200.00
200.00
100.00 \
0.00 ¥ 000 S
0 20 40 60 80 100 120 140 160 180 200 220

0 20 60 80 100 120 140 160 180 200 220

Battery size (kWh) Battery size (kWh]

Ext on-peak PV=0 Ext on-peak Pv=0.25 Ext on-peak PV=0.5 feed-in on-peak PV=0

=——e— feed-in on-peak PV=1
feed-in on-peak Pv=4

feed-in on-peak PV=0.25
=—s—feed-in on-peak Pv=2

feed-in on-peak PV=0.5

=g Ext on-peak Pv=1 ——e—Ext on-peak PV=2 =——e— Ext on-peak PV=3 =—e— feed-in on-peak Pv=3

=g Ext on-peak Pv=4

1 a

dn3a LWILU—UMNIUIAUDITEUU PV LAY Battery

Y

= ] Y] g v a ]
AN 12 ﬂi']‘V\lLLa@ﬂF"I']Wﬂ\N']UV]I%Q']ﬂﬂi@LLaZﬂ']EJﬂu

F% 1% 1 o1 ¥ U d‘ a tﬂy d{l = n:ll
Various PV (Enerey) lalanstayamlidnesundsnuiiavuiieliniswisuwlasiuvesssuy pv uay
szuukunmes Usenauludealninigeainnisiiimiensa (Buying way Alwinfausauefiugnis
IWle (Selling) wazanlwihiianunsauszudalaainnislaseuua (Saving) THNAAIES Ctrl + Shift + ¢ LB

A1SANUIN WATLAAINALALLANSIN 13 hazns N 14

PV ratio 0 0.25 0.5 1 2 3 4
PV peak 0.00 3.96 7.93 15.86 3171 47.57 63.43
| (o)
Battery  [Buying Seling Saving Buying |Selling 'Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving
|size PV=0 PV=0 PV=0 PV=0.25 |P¥=0.25 |PV=0.25 |PV=0.5 |PV=0.5 |PV=0.5 [PV=1 PV=1 PV=1 PV=2 PV=2 PV=2 PV=3 PV=3 PV=3 PV=4 PV=4 PV=4
0| 6629.87 0.00 0.00) 5997.62 0.00 632.25| 5365.88 0.00| 1263.99 4278.47 0.00f 2351.39| 3405.05| 0.00] 3224.82| 3149.14 0.00| 3480.72| 3028.65 0.00{ 3601.22
20| 6558.22 0.00 31.64| 5965.97 0.00 663.89| 5333.78 0.00| 1296.03 4080.37 0.00| 2549.49| 2724.04] 0.00| 3905.83| 2490.03 0.00] 4139.84] 2426.96 0.00 4202.91
40| 6566.58 0.00 63.29]| 5934.33 0.00 695.53| 5302.13 0.00| 1327.73| 4048.73 0.00| 2581.14| 2144.16] 0.00| 4485.71| 1910.15 0.00| 4719.72| 1847.08 0.00 4782.79
60] 6534.94) 0.00 94.93| 5902.69 0.00 727.18| 5270.49 0.00| 1359.38[ 4017.09 0.00f 2612.78| 1683.61] 0.00] 4946.26| 1362.19 0.00| 5267.67| 1314.00 0.00f 5315.87
80| 6503.30 0.00 126.57| 5871.05 0.00 758.82| 5238.85 0.00] 1391.02| 3985.44 0.00( 2644.42| 1577.05| 0.00| 5052.82| 1015.68 0.00| 5614.19 975.01 0.00| 5654.85
100| 6471.65 0.00 158.21| 58339.40 0.00 790.46| 5205.15 0.00| 1424.71| 3943.27 0.00/ 2686.60) 1525.53| 0.00] 5104.34| 736.31 0.00| 5893.56| 702.07 0.00| 5927.80
120| 6410.81 0.00 219.05| 5773.17 0.00 856.70| 5135.58 0.00| 1494.29 3873.69 0.00( 2756.17| 1476.87| 0.00] 5153.00 483.17 0.00| 6146.70 448.93 0.00 ©180.94
140| 6341.23 0.00 288.63| 5703.59 0.00 926.28| 5066.00 0.00| 1563.87 3804.11 0.00f 2825.75| 1445.22| 0.00| 5184.64| 297.12 0.00| 6332.75 195.79 0.00| 6434.08
160| 6271.66) 0.00 358.21| 5634.01 0.00 995.85| 4996.42 0.00] 1633.45| 3734.54 0.00( 2895.33| 1413.58| 0.00| 5216.29 169.75 0.00| 6460.12 0.00 0.00| 6629.87
180| 6202.08 0.00 427.79| 5564.43 0.00| 1065.43| 4926.84 0.00| 1703.03| 3664.96 0.00| 2964.91| 1381.94] 0.00] 5247.93 127.56 0.00] ©6502.31 0.00 0.00 ©629.87
200 6132.50 0.00 497.37| 5494.86 0.00) 1135.01| 4857.26] 0.00| 1772.60( 3595.38 0.00f 3034.49| 1350.29| 0.00] 5279.57 85.37 0.00| 6544.50 0.00 0.00{ ©629.87
220 6062.92 0.00 566.95| 5425.28 0.00] 1204.59| 4787.68 0.00] 1842.18| 3525.80 0.00f 3104.07| 1318.65| 0.00] 5311.22 43.18 0.00] 6586.69 0.00 0.00f 6629.87
A 13 psaua i
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cost/Unit
Battery
(Baht/kWh) 4500 o & avo o A o o ¢
AD6 oo B Wit 2] 183991 UUlTANIE S Ctrl + Shift + m WIBATUIUNINATNS N9

LATYFANERSUBITEUU PV N19183N135 Lnelananalunisnei 15, 16 wagnmi 17-21

Ext to Ext to PV to Batt to ext ext to el @l
load on- |Batt feed-in on-peak |(load on- |load on- |[toload off-|batt off- K PV to load off-peak |Batt to load off-peak
Battery size |peak model peak peak peak peak pea

0| 232.26 0.00 911.82 498.73 0.00 637.85 0.00 465.65 269.07 0.00
20 149.00 0.00 887.01 498.73 83.27 592.76 0.00 361.17 269.07 45.09
40| 69.00 0.00 798.13 498.73 163.27 548.76 0.00 325.61 269.07 89.09
60 3.80 0.00 709.24 498.73 228.46 489.96 0.00 290.06 269.07 147.89
80 0.00 0.00 620.35 498.73 232.26 369.76 0.00 254.50 269.07 268.09
100 0.00 0.00 540.99 498.73 232.26 266.25 0.00 218.95 269.07 371.60
120 0.00 0.00 465.44 498.73 232.26 170.25 0.00 183.39 269.07 467.60
140 0.00 0.00 389.88 498.73 232.26 74.25 0.00 147.84 269.07 563.60
160 0.00 0.00 330.44 498.73 232.26 0.00 0.00 120.34 269.07 637.85
180 0.00 0.00 325.99 498.73 232.26 0.00 0.00 120.34 269.07 637.85
200 0.00 0.00 321.55 498.73 232.26 0.00 0.00 120.34 269.07 637.85
220 0.00 0.00 317.11 408.73 232.26 0.00 0.00 120.34 260.07 637.85
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Battery
Money second day (Baht/kwh) 4500
Buying Selling saving Solar (Baht/Watt) 25
PV to PV to Batt to Batt to
Battery |Exton- |extoff- |feed-in |feed-in |load on- |load off- |load on- |load off- |total Buying  |Selling Saving  |systems Investment

size peak cost |peak cost |on-peak |off-peak |peak peak peak peak profit total total total (Baht) payback period  Profit per year
0| 1346.70| 1681.95 0.00 0.00] 2891.71| 709.51 0.00 0.00] 572.57| -3028.65 0.00| 3601.22| THB 1,189,226.52 6.35| THB  29,773.51
20| 863.90| 1563.05 0.00 0.00] 2891.71] 709.51| 482.80 118.89] 1775.95| -2426.96 0.00| 4202.91| THB 1,279,226.52 5.85| THB 92,349.33
40| 400.05| 1447.03 0.00 0.00] 2891.71| 709.51 946.65 234.92| 2935.71| -1847.08 0.00| 4782.79| THB 1,369,226.52 5.51| THB  152,656.80
60 22.03| 1291.97 0.00 0.00] 2891.71] 709.51| 1324.67 389.98| 4001.87| -1314.00 0.00| 5315.87| THB 1,459,226.52 5.28| THB  208,097.28
80 0.00 975.01 0.00 0.00] 2891.71) 709.51| 1346.70 706.94| 4679.84| -975.01 0.00| 5654.85| THB 1,549,226.52 5.27| THB  243,351.67
100 0.00 702.07 0.00 0.00] 2891.71) 709.51] 1346.70 979.88| 5225.73| -702.07 0.00| 5927.80| THB 1,639,226.52 5.32| THB  271,737.72
120 0.00] 448.93 0.00 0.00] 2891.71| 709.51| 1346.70| 1233.02 5732.01| -448.93 0.00| 6180.94| THB 1,729,226.52 5.38| THB  298,064.53
140 0.00| 195.79 0.00 0.00] 2891.71| 700.51| 1346.70| 1486.16| 6238.20| -195.79 0.00| 6434.08| THB 1,819,226.52 5.44| THB 324,391.34
160 0.00 0.00 0.00 0.00] 2891.71| 709.51| 1346.70| 1681.95| 6629.87 0.00 0.00| 6629.87| THB 1,909,226.52 5.54| THB  344,753.08
180 0.00 0.00 0.00 0.00] 2891.71| 709.51| 1346.70| 1681.95| 6629.87 0.00 0.00| 6629.87| THB 1,999,226.52 5.80| THB  344,753.08
200 0.00 0.00 0.00 0.00] 2891.71] 709.51| 1346.70| 1681.95| 6629.87 0.00 0.00| 6629.87| THB 2,089,226.52 6.06| THB  344,753.08
220 0.00 0.00 0.00 0.00] 2891.71] 709.51| 1346.70| 1681.95| 6629.87 0.00 0.00| 6629.87| THB 2,179,226.52 6.32| THB  344,753.08
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Buying and Selling
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Money per week
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Saving cost analysis
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Money per year
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11. MFIATIZIAZAITAIISUNTONTTUU PV - Battery MWUNZEY
11.1 asalvglnidalaila

wdsanlansfimesiiuaudrlunii input data wag Configuration (*YaA155¥31 dWSUNTA Input
msldruaituiiunsiigosnis ssfumssmunsuin pv lumsenaEuduluse dmsunth configuration
A5ldAT Max battery energy (kwh) vWunisldvunn battery Budulunisauia wazldiivunsininisee
il wnlaidnisvieldh Wilden 0 ) wdsandl ldavunuunfidesnsUSoufiounds waznamuia 9
I5nsn ext do nsminstdluiharnnsind uaznsinl Feed-in Aonsmifisnglwiidulindunisinii Tag
NS IER IR LARIANTUIAEREIY PV WS uuhvesuna P Tnensdifedsl@idenlnaniuy Soft load
wazimunvuafdinisanliinGuduil 2.04 Aland 1i%e AUT 9 M151UUAS (Input) AUSUNTIASIEAT

wazlumiin configuration LAAIANSHAULIAIAINT .. WAL LAAINARIDENG Energy flow AININT 22

Parameter setti
| [inical sefting

|initial Energy battery (kwh) 4.00
Min battery energy (kWh) 4
[Max_battery energy (KWh) 20.00|
Max battery power (kW) 10|
Batt charging performamce 0.9
Batt discharging Perframance 1
Grid charge battery power(KW] 0|
PV ratio 2.00
Load ratio 1.00
Seling Price 0.00]
Buying price On-peak 5.80)
[Buying price Off-peak 2.64
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energy flow ziin1sulugunuugmumsilisundasvedraniilanaild wazaunsogiiogaailddned

AaulAluA1519 LagnI 9l Enerey analysis A9 24-25

Energy Analysis For all days

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Energy On-peak (kwh) 0.00 0.00 1.04 9.33 33.67
Energy Off-peak (kwh) 18.56 0.00 0.52 7.87 67.43
Energy all 18.56 0.00 1.57 17.20 101.09

Money Analysis For all days

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Cost On-peak B 0.00 [ B - B - B 54.11 | B 195.21
Cost Off-peak B 48.93 B - |8 - |B 20.75 | B 177.80
All Cost B 48.93 | B - |8 - |B 74.86 | B 373.01
Total cost (Profit) 398.94

Energy Analysis For First day

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Energy On-peak (kWh) 0.00 0.00 0.52 7.56 26.84
Energy Off-peak (kwh) 16.17 0.00 0.52 7.44 59.29
Energy all 16.17 0.00 1.04 14.99 86.13

Money Analysis For First day

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Cost On-peak B 0.00 [ B - |8 - |B 43.82 | B 155.64
Cost Off-peak B 42,65 | B - |8 - |8 19.61 | B 156.35
All Cost B 42.65 | B - |8 - |B 63.42 | B 311.99
Total cost (Profit) 332.77

Energy Analysis For second day

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Energy On-peak (kwh) 0.00 0.00 0.52 1.78 6.82
Energy Off-peak (kWh) 2.38 0.00 0.00 0.43 8.13
Energy all 2.38 0.00 0.52 2.21 14.96

Money Analysis For second day

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Cost On-peak B 0.00([B - |8 - |B 10.29 | B 39.57
Cost Off-peak B 628 | B - |8 - |B 1.14 | B 21.45
All Cost B 6.28 [ B - |8 - |8 1144 | B 61.02
Total cost (Profit) 66.17
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Energy all All Cost ess.93, Second day Energy Second day Cost

P

0% 2623,
- 0% ~0.00, 0% 5

= Extto load model = Extto Battmodel u Exrtoload model  Extro Baremodel = Extto boad madel » Extto Bam model u Exttoloadmodel m Extto Batt model
Feed-in = PVtoload Feed-in = PVtoload Feedin = PVt load Feed-in u PV to load
= Bartto load " Battto load u Battto load = Battto load
Cost On-peak R Cost Off-peak Cost On-peak second day Cost Off-peak second day 6.28,

2%
20.00, 0% _ i, 0% 0% $48.93, £0.00, 0% B, @, 0%

B, 0%
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4 22075, —z 0%
b 8114, 4%
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WIaRAIANSUAULALAY AINUUAIATLUALADINABINTTIZIUAULUAY UIDAsIzviANNeauln Tunin

6 o o

Various PV (Energy) Inalusiag1slansaiwumnasliin 0 5 10 ... 55 Alainatllus wagnafdanA1ulI Land

leguit 26 Fudunanslindauazldndanuludisegauanawunmeiuasssuulvanswadaeuld

Energy second day (Ctrl+shift+p for auto calculation)
0.5 1 2 3

PV ratio 0 0.25
P 0.00 0.51 1.02 2.04 4.08 6.12 8.15

(kw)
Exton- |feed-in |Exton- |feed-in |Exton- |feed-in |Exton- |feed-in |Exton- |feed-in |Exton- |feed-in |Exton- |feed-in

Battery |peak on-peak |peak on-peak |peak on-peak |peak on-peak |peak on-peak |peak on-peak |peak on-peak
size PV=0 PV=0 PV=0.25 |PV=0.25 |PV=0.5 |PV=0.5 |PV=1 PV=1 PV=2 PV=2 PV=3 PV=3 PV=4 PV=4
0 43.00 0.00 35.31 3.65 34.44 14.11 33.91 36.25 33.67 81.35 33.53 126.54 33.39 171.74

5 43.00 0.00 32.00 0.00 21.35 0.00 13.89 15.80 13.67 63.73 13.53 111.74 13.39 159.74
10 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 41.51 0.00 89.52 0.00 137.52
15 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 19.29 0.00 67.29 0.00 115.30
20| 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 1.04 0.00 45.07 0.00 93.07
25 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 36.58 0.00 85.53
30| 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 32.13 0.00 81.08
35 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 27.69 0.00 76.64
40 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 23.25 0.00 72.20
45 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 18.80 0.00 67.75
50 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 14.36 0.00 63.31
55 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 9.91 0.00 58.86
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Tunsionsanluduneut WRasananamd 27 nsdifivneluiinlale Tunsw ext Wunswuanaen
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wingaulunsiasansigarsyuvazldmsiivuinluaiiuly MuulaInnnsvl Feed-in SeUUMLNZ @
o a ¢ = o 1 P aa v a YRR & v
NAIINIATIZUNTIN Ext AD SEUUEREIU PV = 1 Aikummaisuauauin 10 Aladaddluaduiuly way

STUUFRAIU PV = 2 AwUaoTSudusuin 20 Alatnadaluadusul

Ext
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=g Ext on-peak PV=4
= Y o 1 a4 a |
A9 27 nsvluansnsiandenuaniaseeliiiniensa 929 on-peak
Feed-in
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\ —
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feed-in on-peak PV=0 feed-in on-peak PV=0.25 feed-in on-peak PV=0.5
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== feed-in on-peak PV=4
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NAIINAIUIUATUNG I UES A TRAIwIuAwATYgaans Tasdiuusndunisdovisniu

Waa9u o lddnisvelndn nsul selling azlaiuanarn Tunin Various (Cost) lagnaAdsauI axlang

D

I~ dy [ d‘ [
WUTNETUNITTOVINANIUAIUNT SIS ULUAIVDY PV-Battery ANFUN

PV ratio 0 0.25 0.5 1 2 3 4
PV peak
|k 0.00 0.51 1.02 2.04 4.08 6.12 8.15
Battery  |Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving
|size. PV=0 PV=0 PV=0 P¥=0.25 |PV=0.25 |PV=0.25 |PV=0.5 |PV=0.5 |PV=0.5 [PV¥=1 PV=1 PV=1 PV=2 PV=2 PV=2 PV=3 PV=3 PV=3 PV=4 PV=4 PV=4
0] 496.80 0.00 0.00 440.74| 0.00 56.06| 432.78 0.00 64.02] 427.24| 0.00 69.56| 421.94] 0.00 74.86] 417.34) 0.00 79.46 412.74) 0.00 84.06
5 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 290.01 0.00 206.78| 284.88 0.00 211.92| 280.28 0.00 216.52| 275.68 0.00 221.12
10 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46] 167.84| 0.00 328.96| 163.68 0.00 333.11 159.53 0.00 337.27
15 496.80 0.00 0.00 417.93 0.00 78.86 342.84] 0.00 153.95 195.33 0.00 301.46| 102.78 0.00 394.02 98.72 0.00 398.07| 94.67 0.00 402.12
20| 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46| 48.93 0.00 447.87 35.44 0.00 461.36 31.39 0.00 465.41
25 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46| 45.21 0.00 451.59 21.03 0.00 475.77 20.35 0.00 476.45
30| 496.80 0.00 0.00 417.93 0.00 78.86 342.84] 0.00 153.95 195.33 0.00 301.46| 45.21 0.00 451.59 21.03 0.00 475.77 20.35 0.00 476.45
35 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46| 45.21 0.00 451.59 21.03 0.00 475.77 20.35 0.00 476.45
40| 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46| 45.21 0.00 451.59 21.03 0.00 475.77 20.35 0.00 476.45
45 496.80 0.00 0.00 417.93 0.00 78.86] 342.84] 0.00 153.95 195.33 0.00 301.46| 45.21 0.00 451.59 21.03 0.00 475.77 20.35 0.00 476.45
50| 496.80 0.00 0.00 417.93 0.00 78.86 342.84] 0.00 153.95 195.33 0.00 301.46| 45.21 0.00 451.59 21.03 0.00 475.77 20.35 0.00 476.45
55 496.80 0.00 0.00 417.93 0.00 78.86 342.84] 0.00 153.95 195.33 0.00 301.46] 45.21 0.00 451.59 21.03 0.00 475.77 20.35 0.00 476.45
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Buying
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e BLying PYV=4

29 30 nLanIAlEI18luN1TIRTONAIITUTINIIIYIS On-peak Wag Off-peak

A a v 1 [ 3 1 Y1 ! 2o v PN dl
LANANTUINITUTEREAATNAI9TUY ﬂ’]i‘\]%L‘UuﬂWiaﬂﬁﬂ‘ﬂ‘ﬂ’]ﬂﬁ?uus[fiﬂu']ﬂﬂfﬂﬂ BAYAINATINN ... AR

[y

TMAUINTZUU PV NHARAIUAILE PV = 2 D3 PV = 4 Laz@alsuuseasvuin 20 lWuduliaiuisauszndnan



Y] Y = A o ¢ A Y] A ! a
Waﬁﬂqu‘lﬂﬁj\‘m%ﬂ@U 500 UNABEUAN LN@@]U?%ﬂ@UﬂU@'ﬁ'NIUﬂ']WVl QﬂuqﬁiﬂﬁﬂLLa%LWNWsW@ﬂWiLa@ﬂ@JWﬂ

ign waznsaliviendsuliihlildnsvaglivanssaivgliilawanduniny .
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Selling
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MIBATeinsamuszuUlsanswad wunwes Tuni (Money) unsiiansannisasmussuy Py 1
IgWdanannmein Various PV 13 Energy wae Cost LitalAsIeiinIsasuiisuiuvwiakunnes aaulidenssuy

PV-peak(kw) | 4.08

CRREPRIRE

PV finpanisiaelinsanltumin Configuration 1Y

SPUU PV MiAutamingaufe Yuin PV dadiu 2 wiriurua 4.08 Alaindiia waglunil Money Yo3v314m

cost/Unit
Battery
g v ' o . ¢ A (Baht/kWh) 5000
dlvinsenAINITamuLUAAes wazssuulealswad N9es Economic Solar (Behi/Wal) 5

lumadiegneladAnisamuuuanaIn 5,000 vmsdeilainddilue wagsyuvdnlearsiwadi 25 uinse
96 31NNTIANAAIFIAININ ILUAAINANITATUIUATUNAINULAS A ULATEFANERTRE 19 lgluns

Usznaun1snansan AN

PV-peak(kw’ 4.08
Energy second day (Ctrl+shift+m for auto calculation)
Ext to Ext to PV to Batt to ext ext to et
load on- |Batt feed-in on-peak |load on- |load on- [toload off-|batt off- K PV to load off-peak |Batt to load off-peak
Battery size |peak model peak peak peak peak pea
0| 33.39 0.00 171.74 9.61 0.00 83.11 0.00 83.73 10.74] 0.00
5 13.39 0.00 159.74 9.61 20.00 75.11 0.00 64.62 10.74 8.00
10 0.00 0.00 137.52 9.61 33.39 60.50 0.00 55.73 10.74] 22.61
15 0.00 0.00 115.30 9.61 33.39 35.90 0.00 46.84 10.74 47.21
20| 0.00 0.00 93.07 9.61 33.39 11.90 0.00 37.95 10.74 71.21
25 0.00 0.00 85.53 9.61 33.39 7.72 0.00 36.40 10.74] 75.40
30| 0.00 0.00 81.08 9.61 33.39 7.72 0.00 36.40 10.74 75.40
35 0.00 0.00 76.64 9.61 33.39 7.72 0.00 36.40 10.74] 75.40
40 0.00 0.00 72.20 9.61 33.39 7.72 0.00 36.40 10.74 75.40
45 0.00 0.00 67.75 9.61 33.39 7.72 0.00 36.40 10.74 75.40
50 0.00 0.00 63.31 9.61 33.39 7.72 0.00 36.40 10.74] 75.40
55 0.00 0.00 58.86 9.61 33.39 7.72 0.00 36.40 10.74 75.40

AN 33 NANISIATIZIANUNSINUIUNTADNVUIN PV NABDINTT LA

Selling Price 0 PV- 4.08
Buying price On-peak | 5.7982 eak(kw )
Buying price Off-peak | 2.6369 cost/Unit
Battery
Money second day (Baht/kWh) 5000
Buying Selling saving Solar (Baht/Watt) 25
PVto |PVto |Battto |[Battto
Battery |Exton- |extoff- |feed-in |feed-in |load on- |load off- |load on- (load off- |total Buying Selling Saving systems Investment
size peak cost |peak cost |on-peak |off-peak |peak peak peak peak profit total total total (Baht) payback period  Profit per year
0| 193.57| 219.16 0.00 0.00 55.75 28.31 0.00 0.00| -328.68| -412.74 0.00 84.06| THB 102,000.00 23.34| THB  (17,091.23)
5 77.61 198.07 0.00 0.00 55.75 28.31 115.96 21.10 -54.56| -275.68 0.00] 221.12| THB 127,000.00 11.05| THB (2,837.07)
10 0.00 159.53 0.00 0.00 55.75 28.31 193.57 59.63 177.74| -159.53 0.00| 337.27| THB 152,000.00 8.67| THB 9,242.35
15 0.00 94.67 0.00 0.00 55.75 28.31 193.57 124.49| 307.45 -94.67 0.00| 402.12| THB 177,000.00 8.46| THB 15,987.41
20 0.00 31.39 0.00 0.00 55.75 28.31 193.57 187.77| 434.02 -31.39 0.00| 465.41| THB 202,000.00 8.35| THB 22,569.11
25 0.00 20.35 0.00 0.00 55.75 28.31 193.57 198.81| 456.10 -20.35 0.00| 476.45| THB 227,000.00 9.16| THB 23,717.28
30 0.00 20.35 0.00 0.00 55.75 28.31| 193.57| 198.81| 456.10 -20.35 0.00] 476.45| THB 252,000.00 10.17| THB 23,717.28
35 0.00 20.35 0.00 0.00 55.75 28.31| 193.57| 198.81| 456.10 -20.35 0.00] 476.45| THB 277,000.00 11.18| THB 23,717.28
40 0.00 20.35 0.00 0.00 55.75 28.31| 193.57| 198.81| 456.10 -20.35 0.00] 476.45| THB 302,000.00 12.19| THB 23,717.28
45 0.00 20.35 0.00 0.00 55.75 28.31) 103.57| 198.81| 456.10 -20.35 0.00] 476.45| THB 327,000.00 13.20| THB 23,717.28
50 0.00 20.35 0.00 0.00 55.75 28.31) 103.57| 198.81| 456.10 -20.35 0.00] 476.45| THB 352,000.00 14.21| THB 23,717.28
55 0.00 20.35 0.00 0.00 55.75 28.31| 193.57| 198.81] 456.10 -20.35 0.00] 476.45| THB 377,000.00 15.22| THB 23,717.28
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Buying and Selling

250 1
1
200 1
z 1o
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5 ]
@ 0w
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Battery size(kWh)
=—e—Buying Ext on-peak cost —a—Buying ext off-peak cost
o—5elling feed-in on-peak a—Selling feed-in off-peak
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Money per week
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AINN 36 ﬂi'TWi'Jllﬂ’ﬂ"df\ﬂSﬂﬂuwaﬂﬂqwﬁﬂﬂﬂﬂ’]‘lﬁsﬂ@ﬂLL‘UWW]E]?LW]&%GU‘UWW
Saving cost analysis
250 600
200 — >00
a
400
__ 150 g
— -3
= o
S A 300 &
100 ©
200
P A
>0 100
iy Fiy F iy iy iy Fiy Fiy Fiy F Fiy iy
A
0 0

0 5 0 15 20 25 30 35 40 45 50 55
Battery size (kWh)

—e—PV to load on-peak &PV to load off-peak —e—Batt to load on-peak

#—Batt to load off-peak Saving total

A9 37 n5ATIERNTUSEUIRAT T8 TUEe Energy flow SNWaIEANNe

Wiodmszinisasuszuulunwsdlunini 39 asdiuldimnlifivunmeivisevuawunmeiian
Auly mMsamuavAuulatannuideiuunmesundieasyinlvssuuinsfunulabhyuaunsadsendaen
wasuligen (nsdildanansovielniild) wimndvunessuuwunweinlugituanudndunisamuay

[ 1A Y1 v o 1 [ Y o { A A a d'
L‘U'Nﬂ’Wiaﬁ‘VqIUL‘lJa’]‘VI"LinLﬂﬁ\‘]NaIﬂﬂi%VU@ﬂ']‘Wﬁ\‘i\‘i’]Ulﬂ @QUUQ@WU’W&UIQ@@i%UUV]QJ‘U‘IJW]LL‘UG]LG]EJTU‘UWG] 10

15 20 25 isnzdigafunulugiwiaaediufe Ussaa 8-9 U wazarunsauseudaailnfinle 9,242.35
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AN Y pv iraula YA Battery unaula
Ext (On-peak) PV =1 Battery = 10 - 55
Various PV (Energy) PV =2 Battery = 10 - 55
PV =3 Battery = 10 - 55
PV =4 Battery = 10 - 55
Feed-in (On-peak) PV =0.25 Battery = 5 - 55
Various PV (Energy) PV =0.5 Battery = 5 - 55
PV =1 Battery = 10 - 55
PV =2 Battery = 20 - 55
Buying PV =2 Battery = 20 - 55
Various PV (Cost) PV=3 Battery = 20 - 55
PV =4 Battery = 20 - 55
Saving PV =2 Battery = 20 - 55
Various PV (Cost) PV =3 Battery = 20 - 55
PV =4 Battery = 20 - 55
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Various PV (Cost)
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Buying and selling

Buying Ext On-peak
Buying Ext Off-peak
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Battery = 10 - 55
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Energy

Ext to load On-peak
Feed-in On-peak
Ext to Batt model

Battery = 10 - 55
Battery = 20 - 55

Money per week

Buying total
Selling total
Saving total
Total profit

Battery = 20 - 55
Battery = 20 - 55
Battery = 20 - 55
Battery = 20 - 55

Money per year

Payback Period
Profit per year
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Battery = 10 - 25
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nsldvunefiuiiunsiidesnts avdunssmusua pv luniseunaBuduludg dmsumth Confiuration
A51dA1 Max battery energy (kwh) tunsldvun battery Sudulunisdiuan wagliivuasiainisune
TR ldAAidosnts nsdldlaldsiaaeluing 1.8 vndenuas udanit lddvuiauuniidesnis
Wi uieuud waznamuans azleng i ext e nsnstdlninainnisiain waznsin Feed-in AonsIud
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$19819 Energy flow AININNA 41

Parameter setting
Initial setting
initial Energy battery (kwWh) 4.00
Min battery energy (kWh) 4
Max battery energy (kWh) 20.00|
Max battery power (kW) 10|
Batt charging performamce 0.9
Batt discharging Perframance 1
Grid charge battery power(kW) 0|
PV ratio 4.00
Load ratio 1.00
Seling Price 1.80)|
Buying price On-peak 5.80)
Buying price Off-peak 2.64

ANA 40 fregnanisaeAsuau nsavngludqlala

PV to load medium PV
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m

T

m Ext to load Model (kW) On-peak (model)  mmmm Ext to load Medel (kW) Off-peak (model)  mmmm PV to load (kw) model On-peak PV to load (kw) model Off-peak Bat to load (kw) model On-peak
Bat toload (kw] model OFf-peak Feed-in (kW) On-peak (model) Feed-in (kW) Off-peak (model) PV power charge to Batt (kW) s Grid On-peak power charge to Batt (kw)

mm Grid Off peak power charge to Batt (kW] ~——total load ——Load —s0c% e TOUtime
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Aadulalunin 42 wagns vl Energy analysis 9NN 43

Energy Analysis For all days

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Energy On-peak (kWh) 0.00 0.00 93.07 9.61 33.39
Energy Off-peak (kWh) 11.90 0.00 37.95 10.74 71.21
Energy all 11.90 0.00 131.02 20.35 104.60

Money Analysis For all days

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Cost On-peak B 0.00B - |8 167.53 | B 55.75 | B 193.57
Cost Off-peak B 31.39 [ B - |8 68.31 [ B 28.31 | B 187.77
Al Cost B 31.39 [ B - |8 235.84 | B 84.06 | B 381.35
Total cost (Profit) 6569.86

Energy Analysis For First day

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Energy On-peak (kWh) 0.00 0.00 72.30 7.81 26.59
Energy Off-peak (kWh) 11.02 0.00 37.95 10.07 61.81
Energy all 11.02 0.00 110.25 17.88 88.39

Money Analysis For First day

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Cost On-peak B 0.00B - |8 130.14 | B 45.31 [ B 154.15
Cost Off-peak B 29.07 | B - |8 68.31 [ B 26.56 | B 162.98
Al Cost B 29.07 | B - |8 198.45 | B 71.86 | B 317.13
Total cost (Profit) 558.38

Energy Analysis For second day

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Energy On-peak (kWh) 0.00 0.00 20.77 1.80 6.80
Energy Off-peak (kwh) 0.88 0.00 0.00 0.67 9.40
Energy all 0.88 0.00 20.77 2.47 16.20

Money Analysis For second day

Ext to load model Ext to Batt model Feed-in PV to load Batt to load
Cost On-peak B - |B - |8 37.39(8B 10.44 | B 39.42
Cost Off-peak B 232 B - |8 0.00 (B 1.76 | B 24.80
Al Cost B 232 B - |8 37.39(8B 12.20 [ B 64.22
Total cost (Profit) 111.49

AN 42 M1519ATIIBATUNGINU On-peak Off-peak haznaausluLuuTuLSN JuNaaazTINyNiu
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Cocp 33139, c
Energy al All Cost P Second day Energy Second day Cost
1190, 4% " 2 8232, 2% .
0.00, 0% 0% 0.88, 2% .00, 0% 5, 0%
’ ’ ’ 23735,
10460, £235.84, 16.20, 40% 2%
9% 1.02, 7%
‘3;;': 4 38135, 20.77,52% £64.22,
o 52% o
) 22408, R N 81220,
2035, 8% 12% 247, 6% 11%
= Extto load model = Extto Battmadel » Extto load model ® Extto Battmodel = Exttaloadmode 8 el Extta load mod Ext to B; 1
Feed-in PV to load Feed-in PV to load PV to load Feed-in PV to load
Battto load Battto load Battto load Batt to load
Cost On-peak Cost Off-peak Cost On-peak second day Cost Off-peak seconhday 23
% +3139 %
2000, 0% = 0% -, 0% 0% .
10% ED;N,-@?
5 0% L76, 6%
19357 2167.53, 26331, 53942, 837.39,
7% 40% 22% 45% 43%
2187.77,
2 59% s
55.75 1044
L 13% 2831, L 12%
9%
£24.80
N 655
= Extto lozd model » Extto Battmode!  Extto losd model . et to Batt mode u Extto load model u Extto Battmode! » Extto load model = Extto Batt model
Feed-in PV 10 lozd Feedin PV 10 load " PV taload PV to load
Battto load Battto boad Batt 1o load
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Energy second day (Ctrl+shift+p for auto calculation)
PV ratio 0 0.25 0.5 1 2 3 4
?:WF)’Bak 0.00 0.51 1.02 2.04 4.08 6.12 8.15
Ext on feed-in Ext on feed-in Ext on feed-in Ext on-  |feed-in Ext on-  |feed-in Ext on-  |feed-in Ext on feed-in
Battery |peak on-peak |peak on-peak |peak on-peak |peak on-peak |peak on-peak |peak on-peak |peak on-peak
size PV=0 PV=0 PV=0.25 |PV=0.25 |PV=0.5 [PV=0.5 |PV=1 PV=1 PV=2 PV=2 PV=3 PV=3 PV=4 PV=4
0 43.00 0.00 35.31 3.65 34.44 14.11 33.91 36.25 33.67 81.35 33.53 126.54 33.39 171.74]
5 43.00 0.00 32.00 0.00 21.35 0.00 13.89 15.80 13.67 63.73 13.53 111.74 13.39  159.74
10 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 41.51 0.00 89.52 0.00 137.52]
15 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 19.29 0.00 67.29 0.00 115.30
20 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 1.04 0.00 45.07 0.00 93.07
25 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 36.58 0.00 85.53
30 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 32.13 0.00 81.08
35 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 27.69 0.00 76.64
40 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 23.25 0.00 72.20
45 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 18.80 0.00 67.75
50 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 14.36 0.00 63.31
55 43.00 0.00 32.00 0.00 21.35 0.00 0.70 0.00 0.00 0.00 0.00 9.91 0.00 58.86
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PV ratio 0 0.25 1 2 3 4
PV peak
|ow) 0.00 0.51 1.02 2.04 4.08 6.12 8.15
Battery  |Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving Buying Seling Saving
|size. PV=0 PV=0 PV=0 PV=0.25 [P¥=0.25 |PV=0.25 |PV=0.5 |PV=0.5 |PV=0.5 |PV=1 PV=1 PV=1 PV=2 PV=2 PV=2 PV=3 PV=3 PV=3 PV=4 PV=4 PV=4
0] 496.80 0.00 0.00 440.74 9.35 56.06| 432.78| 36.83 64.02 427.24 96.25 69.56| 421.94] 217.28 74.86| 417.34] 338.56 79.46| 412.74| 459.84] 84.06|
5 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 250.01] 40.19 206.78 284.88| 161.28 211.92 280.28 282.56| 216.52 275.68 403.84| 221.12
10| 496.80 0.00 0.00 417.93 0.00 78.86| 342.84] 0.00 153.95 195.33 0.00 30146 167.84] 105.28 328.96 163.68 226.56) 333.11 159.53 347.84 337.27
15 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46 102.78 49.28 394.02 98.72 170.56 398.07 94.67 291.84| 402.12
20| 496.80| 0.00 0.00 417.93 0.00 78.86| 342.84] 0.00 153.95 195.33 0.00 301.46 48.93] 2.82 447.87 35.44 114.56| 461.36 31.39 235.84| 465.41
25 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46 45.21] 0.00 451.59 21.03 95.63 475.77 20.35 219.47 476.45
30| 496.80| 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46 45.21] 0.00 451.59 21.03 87.63 475.77 20.35 211.47 470.45
35 496.80 0.00 0.00 417.93 0.00 78.86| 342.84] 0.00 153.95 195.33 0.00 301.46 45.21] 0.00 451.59 21.03 79.63 475.77 20.35 203.47 476.45
40| 496.80, 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46 45.21] 0.00 451.59 21.03 71.63 475.77 20.35 195.47 476.45
45 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46 45.21] 0.00 451.59 21.03 63.63 475.77 20.35 187.47 470.45
50| 496.80| 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46 45.21] 0.00 451.59 21.03 55.63 475.77 20.35 179.47 476.45
55 496.80 0.00 0.00 417.93 0.00 78.86) 342.84] 0.00 153.95 195.33 0.00 301.46 45.21] 0.00 451.59 21.03 47.63 475.77 20.35 171.47 476.45
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Energy second day (Ctrl+shift+m for auto calculation)

Ext to Ext to PV to Batt to ext ext to fead-in off-

load on- |Batt feed-in on-peak |load on- (load on- |[toload off-|batt off- K PV to load off-peak |Batt to load off-peak
Battery size [peak model peak peak peak peak pea

0 33.39 0.00 171.74 9.61 0.00 83.11 0.00 83.73 10.74 0.00
5 13.39 0.00 159.74 9.61 20.00 75.11 0.00 64.62 10.74] 8.00
10 0.00 0.00 137.52 9.61 33.39 60.50 0.00 55.73 10.74 22.61
15 0.00 0.00 115.30 9.61 33.39 35.90 0.00 46.84 10.74 47.21
20 0.00 0.00 93.07 9.61 33.39 11.90 0.00 37.95 10.74] 71.21
25 0.00 0.00 85.53 9.61 33.39 7.72 0.00 36.40 10.74 7540
30| 0.00 0.00 81.08 9.61 33.39 7.72 0.00 36.40 10.74 75.40
35 0.00 0.00 76.64 9.61 33.39 7.72 0.00 36.40 10.74] 75.40
40 0.00 0.00 72.20 9.61 33.39 7.72 0.00 36.40 10.74 7540
45 0.00 0.00 67.75 9.61 33.39 7.72 0.00 36.40 10.74 75.40
50 0.00 0.00 63.31 9.61 33.39 7.72 0.00 36.40 10.74] 75.40
55 0.00 0.00 58.86 9.61 33.39 7.72 0.00 36.40 10.74 75.40

ANA 51 HaN1SIATIZAAIUNSINUlUNSELEDNUUIN PV NRInslankad nsmnuelndnla

Selling Price 18 PV- 4.08
Buying price On-peak | 5.7982 eak(kw, )
Buying price Off-peak | 2.6369 cost/Unit
Battery
Money second day (Baht/kWh) 5000
Buying Selling saving Solar (Baht/Watt) 25
PVio PV to Batt to Batt to
Battery |Exton- [extoff- [feed-in |feed-in |load on- |load off- |load on- |load off- |total Buying  |Selling Saving  |systems Investment
size peak cost |peak cost |on-peak |off-peak |peak peak peak peak profit total total total (Baht) payback period  Profit per year
0| 193.57 219.16] 309.13] 150.71 5.7 28.31 0.00 0.00] 131.16| -412.74| 459.84 84.06| THB 102,000.00 3.61| THB 6,820.58
2 77.61| 198.07| 287.53[ 116.31 5.7 28.31] 115.96| 21.10] 349.28| -275.68| 403.84| 221.12| THB 127,000.00 3.91| THB 18,162.74
10 0.00f 159.53| 247.53| 100.31 5.7 28.31| 193.57 59.63| 525.08| -159.53| 347.84| 337.27| THB 152,000.00 4.27| THB 27,330.16
15 0.00 94.67| 207.53 84.31 5.7 28.31| 193.57| 124.49| 9599.29 -94.67| 291.84| 402.12| THB 177,000.00 4.90| THB 31,163.22
20 0.00 31.39| 167.53 68.31 5.7 28.31| 193.57| 187.77| 669.86 -31.39| 235.84| 465.41| THB 202,000.00 5.54| THB 34,832.92
25 0.00 20.35 23.95 65.52 95.75 28.3: 3.57 98. 675.57 -20.35 19.47| 476.45| TH 227,000.00 6.27| THB 35,129.66
30 0.00 0.35 45.95 65.5 55.75 28.3 3.57 98.81| 667.57 -20.35 11.47| 476.45| TH 252,000.00 7.04| THB 34,713.66
35 0.00 0.35 37.95 65.5 55.75 28.3 3.57 98.81| 659.57 -20.35 03.47| 4764 H 277,000.00 7.83| THB 34,297.66
40| 0.00 0.35 .95 65.5 55.75 28.3 3.57 98, 651.57 -20.35 95.47| 4764 302,000.00 8.64| THB 33,881.66
45 0.00 0.35 .95 65.5 55.75 28.3 7 98, 43.57 -20.35 87.47| 4764 327,000.00 9.47| THB 33,465.66
50 0.00 0.35 .95 65.5 55.75 28.3 7 98, 35.57 -20.35 79.47| 4764 352,000.00 10.32| THB 33,049.66
33 0.00 0.35 5.95 65.5 55.75 28.3 7 98, 27.57 -20.35 71.47| 4764 377,000.00 11.19| THB 32,633.66
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Money per year
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Ext (On-peak) PV =1 Battery = 10 - 55
Various PV (Energy) PV =2 Battery = 10 - 55

PV =3 Battery = 10 - 55

PV =14 Battery = 10 - 55
Feed-in (On-peak) PV =05
Various PV (Energy) PV =1

PV =2 JefesfinnsandnUsdu o i

PV =3

PV =4
Buying PV =2 Battery = 20 - 55
Various PV (Cost) PV =3 Battery = 20 - 55

PV =14 Battery = 20 - 55
Saving PV =2 Battery = 20 - 55
Various PV (Cost) PV =3 Battery = 20 - 55

PV =14 Battery = 20 — 55
Selling PV =0.5
Various PV (Cost) PV =1

PV =2 JefesiansanduUsdu o i

PV =3

PV =14

ayunmsidenuuin pv

FAGIUIZUU PV = 2 - 4 11 1INANSUNUTIUTEUTIAUTUIALUALADS LAUT SEUU Battery = 15 20 25
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PV Battery total profit Buying Selling Saving systems payback | Profit per year
(KwWp) (kwh) (Baht) total total total Investment period (Baht)
(Baht) (Baht) (Baht) (Baht)
15 599.29 -94.67 291.84 402.12 177,000.00 4.90 31,163.22
4.08 20 669.86 -31.39 235.84 465.41 202,000.00 5.54 34,832.92
25 675.57 -20.35 219.47 476.45 227,000.00 6.27 35,129.66
15 599.29 -94.67 291.84 402.12 228,000.00 6.32 31,163.22
6.12 20 669.86 -31.39 235.84 465.41 253,000.00 6.94 34,832.92
25 675.57 -20.35 219.47 476.45 278,000.00 7.68 35,129.66
15 599.29 -94.67 291.84 402.12 278,750.00 772 31,163.22
8.15 20 669.86 -31.39 235.84 465.41 303,750.00 8.33 34,832.92
25 675.57 -20.35 219.47 476.45 328,750.00 9.08 35,129.66
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