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Abstract

This paper presents the development of a new software
program for the Design and Analysis the PV-Hybrid system for
Thailand that never published anywhere before. The Ultility of this
software is finding of sizing and typing of optimal system in target
area of Thailand. In this paper, we use hourly simulation
technique methods. The first step in sizing, the long term duration

of sunshine data recorded for five years are used to calculate the

daily mean maximum duration sunshine in year. These data used

to estimate the global radiation on horizontal surface from linear
relation in Angstrom equation. Next, these data use as initial
input to systems. Finally, we solve sizing of photovoltaic system
by linear programming model. The reliability level measure in

term of loss of load probability (LOLP).
Key words: Design PV hybrid system, Analysis Software
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(wim2/day) (%) wimd/day (%) (wWim2,/day; (%) (wimD/day; %)
Satalite Simulation Satalite _Simulation Satalite _Simulation Satalite _Simulation
Jamary 4822 4980 327 | 4536 4647 24| 5056 4676 | 151 5278 5315 071
February | 5308 5317 016 | 4969 5143 349 5014 5259 489 | 5617 5570 0.8
March 5,781 5.587 335 5008 5464 452 | 5364 5578 399 5936 5733 34
April 6,031 5.887 238 5 5797 [ -150| 5922 6018 -162| 5928 5860 L4
May 5.836 5660 | 298| 5906 5,609 468 | 5886 5615 | 461 | 5708 5558 [ 263
June 5417 5524 | -198 5.406 5675 498 ST 5477 410 | 5628 5308 | 568
July 5.050 5200 317 3042 5392 287 5167 5196 057 | 5028 5004 047
August 5417 5520 | -191 5.106 5474 12| 811 5680 226 | 5628 5514 202
September | 4.789 4857 142 | 4589 4760 373 5081 4907 342 [ 5000 4956 | 088
October | 4767 4993 475 4,681 471 185 | 5106 5293 367 | 4606 4839 | 507
November| 4.719 4714 16 | 4383 4567 419 | 4605 4803 385 4714 4978 | 560
December | 4,697 4.587 235 4225 434 282 474 4548 352 | 4706 4845 296
Year 5.219 341 042 | 499 5139 | 281) 5288 5284 064 5315 5290 046
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Night Load Profile
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PV sizing T200 Wp Batt sizing 41472 Wp
Brand Shell Brand MK
Model SMS0-H Model sGUI
Maximum Power 50 Wp Capacity 36 Ah
Maximum Volt 159V End of Volt 1.7 Vicell
Maximum Current 315 A Over of Volt 2.3 Vicell
Open circuit volt 188V Efficiency 95 %
Short circuit Current 34 A Deep Of Discharge 30 %
Mo_module 144 Set Mo_batt 48 Set
PWmodule_serie 2 Set Battmodule_serie 2 Set
PVmodule_parallel 72 Set Battmodule_parallel 24  Set

P t =
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Item Calculate Tilt Angle | Peak Son | Load AC | Load DC | Nominal | Battery PV
Method Voltage | Capacity | Capacity
{Hriday) W) (W) ) (Ah) )
1 (B L | g 4567 | 17410 - 24 | 3440167 | 278
Egw -0
2 This Program 14 hourly | load profile - 24 1728 7200
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Manth Energy Energy Energy Energy Energy LOLP

PV Demand Storage Unmet Excess

W) (W (AN W (W) (%)
Jan 102001145 56811579 30452577 o 486847.71 o
Feb 08888262 512136.84 374510.58 [+] 48393428 o
Mar 1154820.5 G56B115.79 41524955 o 590721.45 o
Apr 11888441 549789.47 303694.15 o G4B868.76 o
May 1179496 41 56811579 377013.18 [+] 652444 53 o
Jun 1110470.85 54978047 35973865 [+] 602837 .6 o
Jul 107330092 S68115.79 37147534 0 5409436.64 0
Aug 1142248 48 56811579 406281.9 o 586965.97 o
Sep 856262.2 549789.47 37944029 o 441376.47 o
Cet 1086310.77 S68115.79 39525071 4] 535541.52 0
MNov 938319.84 549789.47 375574.66 o 441701.14 o
Dec 931165.89 S568115.79 381104 46 1] 410702.77 o

PV = T200Wp Battery = 1728Ah LOLP = 0%

M990 5 Namiﬁ‘haaamﬁLﬂs’lzﬁ"ummaoszuuﬁ LOLP=10%

Manth Energy Energy Energy Energy Energy LOLP
PV Demand Storage Unmet Excess
(W) (W) (W) (W) (W) (%)
Jan S10005.73  S68115.79 294684.62 133552.67  84151.84 0.24
Feb 49444131  513136.84 25791680 10055267 91209.18 0.2
Mar 577410.25 58811579 33468028 80846.8 113355.21 0.18
Apr 59442205 549789.47 33593849 6675065 12554398 0.1z
May 58974821 S68115.79 33707407 7687891 111469.69 0.14
Jun 55523542 54078047 32349482 745201 85343.11 0.14
Jul 538650468 S568B115.79 323820.65 89792167 721805 0.17
Aug 57112423 56B115.79 33827284 B80202.49 91775.85 0.14
Sep 47813115 54978047 29721951 11310598  S54038.02 0.21
Oet 5323155.39 568115.79  316761.1 111823.19  B87757.51 0.z
Nov 480650.97 540780.47 2862422 14867560  63657.41 0.27
Dec 465583 568115.79  283587.57 151977.18  55664.48 0.27
PV = 3608Wp Battery = 828Ah LOLP = 10%

INNNTINRBINIHININULRZILATIZRHALN ORI VU AVBITZ UL

' & A d o X & Yo 4
losnsasuazuuaaaTiasldsunsungilunimue ldid1aue
v o o a A
Alganldsunsyluvinmsiensvinalasldldsunsy Homer &4
Wuldsunsufifienuinzefouazioalinulungiains wans
a Iz A = ' o A edo o A a
Aemziaszuf 5 Wudnasnuumaifiadndneinainnuded
' { . A f { '
dranuaatanfanlugiaian 11.00-14.00 . G dugranen

o A ed A o A A o A
WAINUULAAAiNgINgavemn I 1INJUN 6 AeWAsUNuK
T Naa NN TR UIz NI aNafI NI UFIaAa T lu
YUADUADUATIAINWAINWA LaARAINNAIIALAR WL UT 1980
a o ' A & ' o A Aa I
@i @augud 6 udwdinuiluuaieaiinmiasaundan
. L d o . A - .
FIIANILE 07.30-16.30%. Farduzr9nusianfing uazazing
wasewlinulnaalugisanussanfadiaad

ENETT6-1148

6/7



1200
§ 1000 4 A
3 800 —e— A New Interactive
=
ke 600 / \%\ Software
E —=— Homer
§ 400 -
ks
§ 200
0 j\k-
1 3 5 7 9 11 13 15 17 19 21 23
Hours
A o A _ ed & a
Eﬂ“fl 5 WRIINBLRIBINALNANNIENUU BN LD
5000
S 4000 ~
g
2 3000 | —e—A New Interactive
1< Software
< s H
2 2000 | omer
9]
=
w1000
>
o
0 BB e
1 35 7 91113151719 212325
Hours
a o d a Y ' &
3U7 6 waanunkAa ldnuralasuDad
6000
4000 -
2
> 2000 1 —e— A New Interactive
@ Software
(=
w —=a— Homer
> 01— g T
= W 9 1 137?%\19 2-1/';?'
2 2000 W/’
-4000
Hours

a o =
Eﬂ'ﬂ 7 WRINWYBILUALADT

= a a ' o = ' & a v
AN 6 Lﬂﬁf_lllW]ElUﬂ']WaGG']‘WYILLNGI‘HGWL‘D‘QQNQWI"L@\

A New Active A1RUARIA

Month Software Homer LELN

(Fadl) (%)

January 819,461.89 812,986.00 0.8
February 784,521.56 784,480.00 0.01
March 903,611.98 895,983.00 0.85

April 838,960.33 864,886.00 -3
May 815,660.07 809,360.00 0.78
June 720,705.65 731,685.00 -1.5
July 681,693.64 710,469.00 -4.05
August 788,362.35 786,184.00 0.28
September 683,813.73 698,019.00 -2.04
October 794,779.49 764,492.00 3.96
November 785,139.67 786,410.00 -0.16
December 783,943.01 812,728.00 -3.54
Average 783,387.78 788,140.17 -0.6
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