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Pvsyst : Design Steps

Preliminary design

Project design Project Parameter Simulation Results

specification @

« Define system . Site coordinates « Load « Simulation * Report
« Meteorological

» Project setting

\— ) N 4 \ J \ _J \_ Y,

Project Design

Project design Project Parameter Simulation
specification @
« Define system « Site coordinates i + Load i « Simulation + Report
« Meteorological |« Battery i setting
« Project setting |+ PV Module i
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o database

1 Geographical sites |

Synthetic hourly data genaraliml 7 ]

Meteo tables and graphs |ﬂ

Compare Meteo Data ‘ 9 |
Import meteo data | U7 ] I
Import ASCIHl meteo file | ﬂ

... Read our Notes on Meteo .. |

Components Database

O

Generators

EEEEEEN

Manufacturers and Hetailers

Prices

e

[=] Back to Project's area

Component choice O X
Current Geographical site: Wangnoi_real. SIT
Seach || [asia ~|
Filename | Town | Country | Data source
Tsuiki Tsuiki Japan MeteoNorm 7.2 station ~
Tsuksbasan Tsuksbasan Japan MeteoNom 7.2 station
T sushima Airport Tsushima Airport Japan Meteolom 7.2 station
Tunxi Tuni China MeteoNom 7.2 station
Turpan Turpan China MeteoNormm 7.2 station
Ueno Ueno Japan MeteoNorm 7.2 station
Ulan-Bator Ulan-Bator Monaolia MeteoNom 7.2 station
Ulan-Gom Ulan-Gom Monaolia Meteohom 7.2 station
Uliastai Uliastai Monagolia MeteoNorm 7.2 station
Urskawa Urakawa Japan MeteoNorm 7.2 station
Urumnai Unumai China MeteoNom 7.2 station
Utsunomiva Utsunomiva Japan MeteoNom 7.2 station
Utsunormiva Utsunomiya Japan MeteoNorm 7.2 station
Vishakhapatnam Mawy Wishakhapatnam Navy  India MeteoNorm 7.2 station
Vishakhapatnam/w/ alt Wishakhapatnam/Wakt  India MeteoNom 7.2 station
‘wadi Al Dawaser ‘wadi Al Dawaser Saudi Arsbia Meteohom 7.2 station
"waalan Island Waalan Island Hona Kong MeteoNorm 7.2 station
W aiima Waiima Japan MeteoMomm 7.2 station
‘wakkanai Airport ‘wakkanai Airport Japan MeteoNom 7.2 station
Wakkanai ‘Wakkanai Japan MeteoNom 7.2 station
‘wanqg Chin MMN71.5IT ‘wang Chin Thailand Meteonorm 7.1 [1992-2000), Sat=100%
wang noi. SIT ‘Wangnoi ptt Thailand I
‘Wwananol.SIT ‘Wananoi Thailand Silpakorn University
"/ angnol nasa. SIT ‘wWangnol Nasa Thailand MASA-SSE satelite data, 1983-1933, release 6
\Wan-Si Thina Metealnm 7 2 statinn e
:12). Set favorites X Delete | Open l-'L Close

Geographic site parameters for Adicet_MN72.5IT

Please click on the desired location. then import data to PYspst.

This page can't load Google Maps correctly.

Do you own this websi

Address: [19.0224,98 9357

oniv =

Map data §2018 Google | Terms of Use | Report a map error

latitude and
longitude

Selected point
Locality

Latitude [7)
19.0223

Longitude [7)
38.9358

Altitude (m)

Time zone

Imnport

[ Mew Site Print

JL Close
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Geographic site parameters for Adicet MN72.5IT - O X Geographic site parameters for Adicet MN72.SIT - O X
: Geographical Coordinates | Manthly meteo | Interactive Map | Geographical Coordinates Interactive Map |
Site Adicet [Thailand)
. Show map Data source |Meteonorrn 7.2 (1991-2000), Sat=100%
e e e 1
ocation 1
I - 1 Honizontal Honizontal Temperature Wind Linke Relative
S
I Stename  |Adicst I global diffuse Velocity  Turbidity  Humidity
| 1 imadiation  iradiation ———————
: Country IThaiIand j Region |Asia hd : r coTmmE T Kwh/mimth KW/ mth T mf's [ % I
e e e e e Meten dta pont O - I S R T S - P :
equired Data
I__________________________________.l: (¢ Meteonom 7.2 February |14?.8 |5|]_g ‘24_2 |g_gg |3_35|] |59_5 i o I
cographical Coordinates Rj| © Nasasse March (726 EE 270 120 4358 EX I o |
1| C PVGIS TMY . ! |
. Sun pathe T Apri [176.2 (771 230 (160 4613 [58.9 e~ I
| I |
| Decimal Dea. min. sec. 1 : -2 |IED'3 |84'8 ‘27'5 |1'?U |4.2F‘IJ |75'7 I v Horizontal diffuse iradiation |
: Laiude [190224 [ [I [0 [+=Notth, -=South hemisph] o : I *% Import June 1637 1783 270 150 3898 811 : ¥ Wind velocity :
et from name | o
: Longitude  |92.9357  [*]/93 E IS_ [+ = East, - = West of Greenwich] : e i |1?8'1 |81'9 ‘2?'2 |1'49 |3'418 |?‘El_9 I v Linke Turbidity |
August 131.0 a1.6 268 139 3.951 B1.7 . .
| Altitude 381 M above sea level 1 i | | ‘ | | | : v Relative Humidity :
T N _ _ I September  |142.7 |76.9 261 [1.20 |3.951 |65.4 I I
I Time zone  |7.0 Corresponding to an average difference Tabular 1/0 [Excel)
" -l . : October  |149.4 673 6.1 [1.09 3730 799 b odiation uits I
Legal Time - Solar Time = Oh 24 : \
1 Faa e - sger e " : l Import ‘ November  [1365 [54.9 [235 [1.00 2390 767 : O Kwh/nr. day :
gy Sy S S | December  |147.2 401 219 073 2914 723 1| Kwhim.mth I
Expart line ‘ 1 MI/neday [
Year i ? ‘ 1869.3 811.3 25.6 1.2 3.690 73.0 1 ~ Mi/memth I
Export table ‘ | | | | : : Ll :
Horizontal global irradiation year-to-year variability 5.8% j| ¢ CleamessIndex Kt i
[ NewSite Print 11 Close ‘ [ NewSie Print 1 Close
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Estimate Loads

LED 8 6 6 0.288
FAN 55 2 10 1.10
TV 21” 110 1 4 0.44
Computer 100 1 4 0.40
Fridge 70 1 24 1.68

Total Energy 3.908
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. Files Preferences Language Licence Help

Choose a section Content System

Didactic and informative tools.
Grid-Connected J

- Solar geometry, orientation

optimization

- Electrical behaviour of PV-arrays

with shadings or mismatch
- Quick meteo calculations

Analysis and comparison of really
measured data on existing systems
advanced feature)

Project design Stand alone J

Databases

| Pumping J

o,

Tools J

New PVsyst release
. avaiable

' Update support expired

Stand-alone system presizing project “Stand-alone system presizing at Paro”

File Help

@ Site and Meteo

@ Horizon

CONTROLLER INVERTER

@ User's needs

e Y
PO P

@ System
—I |

@ Results

(2] Exit
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Project's location

Project

Geographic site parameters for Adicet MN72.SIT — O X

i bieographical Coordinates {| Monthly metea | Interactive Map

Froject name  |Stand-alone system presizing at Adicel

Location
Country | Thailand |
(= Open site
Site | Adicet Meteonom 7.2 (1391-2000), Sat=10( v |

Project name and
Site coordinates

X Cancel

. Show map

Location

Site name [Adicet

Get from coordinates

Country | Thailand v| Region |4sia -l

Geographical Coordinates

__ Sunpaths

Decimal Deg. min. sec.

Labtude 190224 [*]13 [t [20  (+=North, - =South hemisph)
Longitude 1989357  [7])93 E IEI_ [+ =East, - ='West of Greenwich)
Altitude [r M above sealevel

Time zone |7.0 = Cormesponding to an average difference

Get from name

Legal Time - Solar Time = Oh 24m | ?

Same Databases

Print I-]_ Close
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Stand-alone system pre-sizing - Daily use of energy - | X
Electric
eq uipment Definition of Daily Household consumptions, year
Dliﬁﬂ? \ Hourly distribution | i
Stand-alone system presizing project “Stand-alone system presizing at Paro” = O X Daily consumptions :
File Help I Number Appliance Power Daily use Hourly distrib Daily energy |
: 6~ [Lamps (LED of fluo 3 Whamp [0 h/day 0K 288 Wh I
H =1 I
@ SteandMeleo | : 2 :I‘ |Fan 155 Wéapp. [100  h/day  OK 1100 ‘wh 1
WAL :I‘ TV 110 W/app. [40 h/day OK 440 ‘wh :
' : |D ill |F' dge / Deep-freeze |I] 00 0.0 h/day |
_ _ ikt H 1| [0 = [oish & Clothwashers 00 0.0 :
S ‘ : 1 = |Fridge 170 Wiapp. (240 h/day 0K 1680 ‘wh 1
‘ I [t = |Computer 100 W/app. (40 h/day OK 400 wh :
1 r 1

’ 'S I Stand-by consumers 0 W tot 24 h/day 0 wh
I |
E - |
|| | CONTROLLER  INVERTER [T~ e : 2 Appiances info Total daily energy 3908 Whiday 1
L - - @ i Total monthly energy 117.2 kwWh/month ||
BATTERY ---------------------------------------ﬂ
‘ --------------------------------------I-I
i i Consumption definition by Week-end or Weekly use 1
T — @ Resuls 1 (* Year | [ Use only during |
@ System [ @ User's needs ‘ S I (" Seasons ? I
| I © Months |
! i
ul

Model
Load | Save |

Cancel aK
b ¢ v

(B
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Stand-alone system pre-sizing - Daily use of energy — O x Daily use of Energy, Variant "New simulation variant” - O X
Definition of Daily Household consumptions, year Definition of Daily Household consumptions, year
r------------------------------------1
onsumptions ‘ Hourly distribution| | cgnG Hourly distribution ‘
ily consumplions i
_ ) . o . | Lamps [LED or fluo) Fan v
Number Appliance Power Daily use Hourly distrib Daily energy I
| IE—j [Lamps (LED of fluo} 8 Whamp  [60  hiday  OK 288 Wh 1
- |
: 2 =] [Fan 55  W/app. [100 hidsy OK 1100 Wh I
[ v M0 W/app. [40  hiday DK 440 wh I
- |
: ID_ZII |FIL‘|ZE: ! Deep-fieeze |I] 1] |[I.D h/day I
| ID_iII |:' sh- & Clath-washers |I] 0 |:_[I 1
- i |
: 1 =] [Fridge 70 W/app [240 hday 0K 1680 Wh I
1 |1_:|I |Cumpuler |1DD W/app. |4_D hiday 0K 400 Wh 1 Daily global consumption
: Stand-by consumers 0 W tat 24 hiday 0 Wh : PR —— Houlrly |?rloﬁlfl.- E—
: % Applances info Total daily energy 3908 Wh/day : g >0
I . Total monthly energy 117.2 kwh/month 1 E EEE
8 onsumption definition by Week-end or Weekly use : - 150
2 100
" * Year ﬂ [~ Use only during 1 R
I © Seasons — | '
/ d k 0
I~ Months ’_—l e anes i 0 3 6 9 12 15 18 21 24
| |
| 1
Model “Model
Load ‘ Save ‘ Load Save
X Cancel oK [ Other profile X Cancel oK
i 10
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Stand-alone system pre-sizing - Daily use of energy — O
Save Domestic uses as ... — O X
ns, year
Description .

[User's needs: domestic uses

y distrib Daily energy

File narne [f‘,I_UD 288 Wh

Directory  C:\Users\Mectec\PY systBB0_DataModels 100 wh
440 ‘Wh

Ban Tohae_Project. LOD

Ban Tohae_v2LOD X Cancel

Bantdaelaoa_Project LOD

KONG KOI_Project. LOD

Load adicet LOD 1680 wh
MNectec_top.LOD
school LOD 400 ‘wh
SolarMove- 156 LOD
TEST adiset.LOD =R Save | Ll
Test,LOD =

3908 Wh/day

] 117.2 kwh/month

10.0 Save new consumption

Save

[P
I—
o

=

X Cancel oK

Component choice

te Big SHS 2kWwh day.LOD : Enhanced SHS with fridge and litle appliances, 2.2 kiwh day
_Template_Household_10_k'Wh_day. : Template, housshold 12 kwh/day
_Template_SHS_4000Wh_Dap LOD  : Template SHS, 2 lamps + little TV/PC
Ban Tohae_Project LOD . User's needs: domestic uses
Ban Tohae_v2.LOD - User's needs: domestic uges
BanMaelaoa_Project LOD : User's needs: domestic uses
KONG KOI_Project LOD - User's needs: domestic uses
Load adicet LOD - User's needs: domestic uses
Nectec_topLOD - User's needs: domestic uses
school LOD : User's needs: domestic uses
Solartove-15fi LOD - User's needs: domestic uses
TEST adisetLOD - User's needs: domestic uses TEST adiset
TestLOD . User's needs: domestic uses

10.1 Load consumption

11
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System Specification

Stand alone system pre-definition Collector plane orientation

Stand-alone system presizing project "Stand-alone system presizing at Paro” G O X The sypstem sizing will be DI'GDDSEC' in the
File Help "Results" dialog, according to your specific
requirements

@ SteandMete | Battery sizing

@ Horizon operation curents into account.

<& -

The battery capacity will be propozed according to
your needs definition and the required autonomy.

lll \ A A too low autonomy (less than 2 days) is not
recommended as it will significantly increase the

CONTROLLER  INVERTER necesiary PY Power,

= 9N

BATTERY

PV array size

® Rosul Will be determined according to your needs, the
esuls weather and your acceptation of PLOL (time fraction

@ system L (@ usersneeds | for which the user's needs will not be satisfied)

: 4

your meteo data for this estimation.

o Cocnl Setting tilt
Cance

PV syst perfarms a simplified simulation according to Azimuth ] [0 i | @

and azimuth

Tilt 19° Azimuth 0°

Wes East

The battery usual [optimal) voltage is depending on
your system size. |t should be chosen taking the —FL

South

Winter Meteo Yield

Tranzposition Factar FT 1.18
Loss by respect to optimum  -5.9%
GGlobal on coll. plane 1062 kWh/m?

b Show Dptimisation ’.'P |

tier) o

=

0K

12



al
NECTEC

Pvsyst : Perliminary design

@ Results Result parameter at site

and power output

(2] Exit

| i B N B B B N B B N B B B N N N N N N N &N N N &8 & B N &R B B N N N B §N | L8 B B N N &N B §B B B B B N B B B N B B N B B B B B B B §B §B B B _§B B N B § | 1
| Sizing and Results - O Sizing and Results - a P |
: Input Data Required Parameters Results Input Data Required Parameters Results |

Adicet . Afrap nom. power 1041 Wp Adicet Afray nom. power 1041 W 1

Required aut [20 days 2 _ i [20 v nem. p g

I Plare: tilt = 19, azimuth =0~ mauifee suionamy e J Battery capacity 1392 &h Plane: tilt = 197, azimuth =0~ it Lol N ﬂ Battery capacity 192 &h |
I Required LOL [0 %z 2] Required LOL [0 %z 2] I
| = Investment cost 9915 USD Investment cost 9915 USD 1
Il Av. daily use 391 Kwhidsy | Baltew/systemvokege 45 V7] Energy cost 0.88 USD/kwh 4y dalpuse  3.91 kwhidey | Batew/systemvorage [ v 2 Energy cost 0.88 USD/kwh

6 T T T T T T T T T T ! s 120 T T T T T T T T T T T
Available Solar energy 4.5 KWh/day : Average State of Charge of batteries 69.8 % :
User's needs 3.9 kWhiday : Probability of Loss of Load 3.0 % :
100
: :

st L
80

[® [@]cC

Fhverggy Nl day |
(3]

& 60

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

By
e

By
A

Load Project Save Frint X Cancel " 0K Load Project Save Print X Cancel " OK

Day time Night time T
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@ Results
(o] Esit
Sizing and Results — O x Sizing and Results — | X
Input D ata Required Parameters Results Input Data Required Parameters Results
Adicet . Array nom. power 1041 wp Adicet Array nom. power 1041 wp
F d aut |2. o d L 4 . i |2.D N
Plane: tik = 19, azimuth =0~ equired autonomy ays j Battery capacity 192 Ah Plane: tilt = 19~ azimuth =0~ Required autononmy days ﬂ Batiery oapaciy 192 Ah
Required LOL |3.U % |2 Required LOL |3.U x |2
Investment cost 9915 USD J Investment cost 9915 USD
Av. daily use 3.91 kwh/day | Battery/system voltage |48 v 7 Energy cost 0.88 USD/KwWh Av. daily use 3.91 kwhiday | Battery/system voltage |48 v 2 Energy cost 0.88 USD/Kwh
_— e e e e e L e
p) : Incid. | PV avail. | Demand | Excess | Missing soc Pr. LOL Fuel || y e e e I
R AW Wi W AN W o, i | —_—1 |
- : KWhim* day KWh KWh kWh kKWh % Y liter I . Module cost 1274 1USD Currency l
-t g 5 : .
1 Jan. =8 1518 1211 143 0.0 e 0.0 0.0 : el Battery cost 1688 USD [USD - United States Doll :
. . 43. 4 . . . . e
e ez | s | e | e | oo | e |00 | oo Aoguotorco . .
ar. . 55. 121. 19.4 . . i _
| I — Transport/Fitting 6135 USD Bates I
|1 [Aer 5.3 146.1 117.2 15.2 0.0 85 0.0 00 |l Total investment 9915 USD I
= 11| may 55 140.9 121.1 6.0 0.0 84 0.0 0.0 : otalinvestmen 1 :
I c c ' I
1 June =0 1243 172 =1 23 82 21 15 I 1 Apnuities 796 USD A Duration IE’IJ_ years I
1 | July 5.2 135.0 121.1 0.0 24 50 2.4 16 |1 I I
1 Maintenance costs 422 USDAyr 1
I|Aug. 41 105.4 121.1 0.0 22.0 39 215 146 |} I Rate 50 x I
: Sep. 49 123.0 117.2 0.0 98 42 85 65 |l : it e Ll i [
I|Oct. 5.4 129.4 121.1 1.3 23 60 1.8 1.5 : I Energy cost 0.88 USD/kWh Ann. factor:  0.080 :
o : Nov. 55 1374 nrz 57 0.0 83 0.0 0.0 | o These values should only be considered as an order |
E» | | Dec. 6.1 1579 1211 206 0.0 a5 0.0 0.0 | By of magnitude. More precise evaluations will be , 2 |
T | I | available with detailed simulation. Edit costs M |
? || vear 5.5 1660.0 | 1426.4 1086 38.8 70 3.0 258 I 2 !
l------ LN B &N N N N N N N | N N N §N N N _§N _§N _§_ ] L N &N N N N _§N _§ J} _—_—_—_——I L------- L B B N N N N _§ ] L B B N N N N _§ ] W NN N NN NN . - ..—.—.-.nn.-.-.nnl
Load Project Save Print X Cancel " OK Load Project Save Print X Cancel " OK

Result monthly Result economic y
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Preliminary design

Project design Project Parameter Simulation Results

specification @

« Define system . Site coordinates « Load « Simulation * Report
« Meteorological

» Project setting

\— ) N 4 \ J \ _J \_ Y,

Project Design

Project design Project Parameter Simulation
specification @
« Define system « Site coordinates i + Load i « Simulation + Report
« Meteorological |« Battery i setting
« Project setting |+ PV Module i
— _ N— _/ '\:__L_O_S_S ___________ ,‘I - J \— J
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PVsyst V6.76 - PREMIUM - Photovoltaic Systems Software = 0 X Project: Test Project stand alone_adicet PR) - O X
Project Site Variant
. Files Preferences Language Licence Help Pﬂecl's desﬂ'latinn
- -

File name |Test Project stand alone_adicet.PRJ| Project's name | Test Project stand alone_adicet + Mo I
| o
| Site File [Adicet_MN72SIT [Meteanom 7.2 (1391-2000), Sat=100% | Thailand Q I
| ; - :
: Meteo File | Adicet MN72_SYN.MET Met 7.2(1991-2000), Sat=100% Synthet 0k v {
Simulation done Meteo database
[version 6.76. date 27/11/18)
Didactic and informative tools.
Preliminary design Grid-Connected J 4 ) O Poectseting: ‘
- Solar geometry, orientation
optimization System Variant [calculation version)
- Electrical behaviour of F\-arrays ~
2y 2 U ° Vanantn™ [VCZ - New simulation variant ;I M X+ 0
with shadings or mismatch Stand al
Quick meteo calculations and alone J
Input parameters Simulation Results overview
Analysis and comparison of really Haipaain T Systemkind  Stand alone system with batteries
measured data on existing systems @
HE RS < i Onentation @ Honzon s
Databases advancedfeature) Pumping b Fun Simulation Systen Podaction 3707 Kwhiyr
@ Hasissad 0 Noas Shading Specific production 1483 KwhiAWwply
LISer s needs NEeal shadings 3
Performance Ratio 0.289
: @ Soans O Advanced Simul Maomalized production 1.56 kKwh/kwp/day
) e ——— Anay losses 3.63 kKwWhidwp/day
Tools DC Grid J @ Detsiedloses I Resot System losses 0.21 KwhKWpiday
@ Economic eval e Detaled results

New PVsyst release —
[ § vpase oot ssptod System overview 8] Exit |

16
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@-‘\Ibedo I Design conditions | Other limitations | Preferences @ Design conditions ‘ Other Iirnitalionsl Preferences
Site-dependent Design parameters
Detault
Reference temperatures ﬂ Lower temperature for Absolute Y oltage limit |-1l,‘| T Vv
9 : :
Albedo values _] Usual values for albedo for amay design by , ) , .
respect to the inverter Winter operating temperature for VmppMax design |20 C v
Urban situatio 014-0.22 input volt
Monthly values G:aj: s 015-0 ;‘3 TR Usual operating temperature under 1000 % /m ]SEI T W
Jan. 020 Juy 020 Fresh Grass 0.26 Summer operating temperature for WV mppMin design ]50 i v
Fresh snow 082
Feb. j020 = Aug. [0.20 Wet snow 055-0.75 .
Set a common value ; Other design Parameters
Mar. (020 Sep. (020 Dry asphalt 0.09-0.15
e b Array Max. volt muYoc val o : L
Ao 020 oat [020 Common value  |0.20 Wet asphak 018 ! il e narae vate Limit overload loss for design (30 % [v
' ' Concrete 0.25-0.35 @ |EC (usually 1000 V) * From one-diode model
May [0.20 MNov., |0.20 [Default: albedo = 0.2) Red tiles 0.33 ~ e
; o g s A 065 UL [usually 600 %] (" From specification ﬂ
| M8 ec. U v l New galvanised steel 0.35
Sel ew galvanised stee 3 = - :
Vi s belavariindsios. .08 Transposition Model for this project

" Hay model [robust) ﬂ

i+ Perez-neichen model (sophisticated)

X Cancel ' 0K X Cancel @ v oK

17
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Project: Test Project stand alone_adicet PR

Project Site Variant

Project's designation

- b X Orientation, Variant "New simulation variant”
File name |Tesl Project stand alone_adicet. PRJ Project'’s name |Tast Project stand alone_adicet Qt Mx | @ @Id typﬂ |F|:':Ed Tilted Plane j
Fixed Tilted Flane A

SiteFile |Adicst MN725IT

‘Meteonmm 7.2(1991-2000), Sat=100%

| Thalland

Meteo Fie [Adicel MN72_S7NMET

System Variant [calculation version)

Meteonam 7.2 (1991-2000), Sat=100%

Simulation done

(version 6.76, date 27/11/18)

Syntheti 0k ¥ i
ynthetic m _F Field parameters

Meteo database Plane Tilt lﬁjr.]
. li ;l -
4] Project settings Azirmuth 0.0 J[ ]

i

Vaiigntn™ |VC2  : New simulation varian!
put paramelters Simulation
9 Hain patameters Optional
@ Orientation @ Horizon
4 \ P Run Simulation
12 User's needs @ Near Shadings
@ System 0 Advanced Simul
@ Detailed losses Wi Pepott
@ Economic eval off Detalled results

System overview

] Mt X+ @

Results overview

System kind Stand alone system with batteries

S Fed o HIP Oty Optimisation by respect to
Specific production 1483 Kwh/kWpdyr 5
Periomznce Retio 0209 " Yeary inadiation yield =

Normalized production 1.56 Kwh/Kwp/day
Anay losses 3.63 KWwh/k\wp/day
System losses 0.21 KwhkWwp/day o Winter [Qct-Mar)

" Summer [&pr-Sep)

& | Exit

seasonal tilt adjustment
Unlimited sheds

Unlimited sun-shields

= One-axis tracking planes
Horiz. axis, unlimited trackers
Tracking tilted or horiz. N-5 axis
Tracking, horizontal axis E-W
Tracking, vertical axis

Tracking sun-shields

=% Two-axis tracking planes
Tracking two axis v

Winter meteo yield

Transposition Factor FT

Loss By Respect To Optimurn

- O pd
Azimuth 0°
East
South
1.18
-5.9%

Global on collector plane 1062 kw'h/m?

pEC Show Optimisation

X Cancel

OK

18
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Daily use of Energy, Variant "Mew simulation variant” — | > Daily use of Energy, Variant "New simulation variant” — | x
messssssssssssssssmnns Detinition of Daily Household consumptions. yearn ... ..senennnnanannnnsn Defjgiiign of Daily Household consumptions, year
= Consumptions | Hourly " Consumptions Hourly distribution
1 Daily consumptions o
= L LED i
= Mumber Appliance Power Daily use Hourly distrib D aily energy E -l 2L
. 12H
. 3 :Il [Camps LED o fluo) E Whamp  [B0 h/day  OK 288 ‘wh
L] -

2 2 :Il |Fan |55 W iapp. I‘ID_D h/day 0K 1100 ‘wh :
L] - v -
A = [110 wrapp.  [40  h/day DK 440 Wh :
- -
o o ill |F' dge / Deep-freeze 0.00 IIJ.D h/day .
L] -
o 0 ill |: sh- & Cloth-washers 0.0 I:.EI E
= - - - -
2 1 :I' |Fridge |70 Wiapp.  [240 hiday  OK 1680 Wh .
L] -
L 1 ill |E.|3m|:|u[er |1I]D W app. |4 0 h/day OK 400 Wh . Daily global consumption
- -
= Stand-by consumers 0 A tot 24 hida 0 ‘wh Hourly profile
. 4 u o E 400 pr—r1—TTr T T T
* | 9 Appliances info Total daily energy 3908 Wh/day : g >0
- - . =
o Total monthly eneragy 117.2 Kwh/month E B ;EE
. s = 25
SN NN NN SN NN SN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEENEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEY 2 200
2 1s

Consumption definition by Week-end or Weekly use = 150

v _ 5 100

+ Year o [ Use only during = g

~ | 5

e 7 :IJ davs in a week 0
" Months
Model i Model
L ]
Load ‘ B Save | | Load B Save ‘:
. "
.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
== Other profile ‘ X Cancel OK | == Other profile X Cancel 0K "

Setting Load

- Number of devices, their individual power, the duration of their use.

- Operating hours in the day.
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Specified User's needs  Pre-sizing suggestions | System summary |

=%
o =)
Enter requested autonomy ’ﬁj day(s]

82 v 2]

191 Ah

Enter accepted LOL

\i

w. daily needs :

3.9 kwh/day

Battery [user) voltage

Suggested capacity

..0

Project: Test Project stand alone_adicetPRJ = O X
s Detailed pre-sizing | Suggested PV power 1125 wp [nom.]
Project Site Variant -
Project's designation
l . I Storage l PF Anay | Back-up | Schema | :
File name |Tesl Project stand alone_adicet PRJ| Project's name ‘Tesl Project stand alone_adicet C\ + H X O 1
|
SieFie [Adcel MN72SIT [Meteonom 7.2 (13312000), Sat=100% | Thailand Q j [T rocedwe :
ek | ST TR : : 1 The Pre-sizing suggestions are based on the Monthly meteo and the user's needs definition I
i Adicet_M YN.M Met 19491 , Sat=100% thet ki v 0 3 3 e g
T el iiak b L= ik n & v I 1. - Pre-sizing Define the desired Pre-sizing conditions [LOL, Autonomy, B attery voltage)
I |
[ Msteo datibase I 2. - Storage Define the battery pack [default checkboxes will approach the pre-sizing) |
(version 6.76, date 27/11/18) | 3. - PV Array design Design the PV array (PY module) and the control mode. You are advised to begin with a universal controller, :
| 4. - Back-up Define an eventual Genset I
0 Project settings 1 1
: Specify the Battery set |
: : : ) |
System Variant [calculation version) : Sort Batteries by @ voagd  capaciy e manufacturer :
Vatanin® VT2 New simdation varen | H* % +-1 @ | | |[Panasonic ~| |s81v 544k Li LCO DCB102Z Since 2017 -] DOpen :
|
e : |
r T 1
Input parameters Simulation Results overview : |L'th'um ion L‘ sl SRR Battery pack voltage 48 v |
Main parameters Dptional 5 : . i 216 Ah i
ystemkind ~ Stand alone system with batteries | ] Global capacity
1 v 5 in seri Mumber of modules 4 - 1
@ Oierision @ o o o : ] ¥ moddes n seri Storedenergy (80%DOD) 9.4 Kwh | |
Run Simulati bl 5" . T atal weight 80 k
L I P Ho Smdcien Specific: production 1483 Rwhikwpin | 4 j ¥ modules in parallel Mumber of elements 936 9 . g :
@ User's needs O Near Shadings Peffomiancs At 0.289 1 Nb. cycles at 50% DOD 1475 I
. N prodkicien 1,56 KWhAWp/day 1 Total stored energy during the battery life 7767 Kwh 1
System 0 Advanced Simul 1 I
Anray losses 3.63 Kwh/kwp/day 1 I
@ Detalled losses il Repot i 021 KAwp/dey : Operating battery temperature I
| : F = !
O E conomic eval # Detailed results I Temper. mode Fixed [tempered local) - :
|
I Fixed temperature |30 ~C :
|
. . |
I | The battery temperature is important for the ageing of the |
System overview &) Exit I | battery. Anincrease of 10 ~C divides the "static" battery life I
! I | by afactorof 2
I B .
T T T T T T eV

X Cancel

v OK

'
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Specified User's needs  Pre-sizing suggestians | System summary |

. : (=l
Av. dally needs : Enter accepted LOL ]ﬁ = 4 _‘ll Battery [user] voltage

3.9 kWhi/day  Enter requested autonomy Iﬁj dayls] 72 | Suggested capacity
Suggested PV power 1125 Wp [nom.)

[ Detalled pre-sizing '

191 Ah

e v 9

T

Manufacturer 200_~ | Open

Sub-aray name and Orientation esizing help

Name [PV Amay (" No Sizing Enter planned power © |11 Kwp,
; - : Tit 19 . :

Orient.  Fized Tilted Plane Asmut O Besize ... of available area 1+ |9 e

Select the PY¥ module

|AI| modules LI Sort modules by: ¢ power " technology

Scheuten _'_l | 50Wp 27V Sipoly Multizol PE/E6 250 Until 2015

Approx. needed modules 5 Sizing voltages: Vmpp [60°C) 26.6 V

Voc (10°C)] 46.0V

Select the control mode and the controller
MPPT power converter

? W Universal controller | All manufachurers LI

Operating mode

~

Max. Charging - Discharging cument
|-'-.-‘:'F_ 360 W a8V 23 A 7 A Uriversal contraller with MPPT corvw :_l Open

(¢ MPPT converter The operating parameters of the generic default controller will be adjusted

 DC-DC converter according to the properties of then system,

PV Armray design

- i L= ahi 1f -
Number of modules and strings HEAGH CHdhoN

should be : Vmpp[B0™C] &3V
Mod. in serie E? ﬂ ¥ Mo constraint Vmpp(20°C] 6BBY

~ Yoo [[10™C) 2y
Nb. strings E? j ™ Between1and 3 ;
Plane inadiance 1000 W/m?

ﬂ Impp [STC) 156 A Max. operating power 0.9kwW
i s le(5T0 1694 2 1000 %/ /1 and 50~C)
HE Wofheias oo lsc (@STC] 166 A Aray's nom. power [STC)  1.0kwp

X Cancel ' OK

al
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Project: Test Project stand alone_adicet.PRJ
Project Site Variant

Project's designation

File name |Tesl Project stand alone_adicet PRJ

Project's name ‘Tesl Project stand alone_adicet

Q+Hx |0

Site File |Adlcel_MN72.5IT

|Meleonolm 7.2 (1991-2000), Sat=100%%

\ Thaland

Q

A\

Meteo Fie [Adicet MN72_STHMET

System Variant [calculation version)

Meteonorm 7.2 (1391-2000), Sat=100%

Simulation done

[version 6.76, date 27/11/18)

Synthetic 0km

M
e

Meteo database

2

] Project settings

Vaantn™ [VC2  : New simulation variant

Input parameters
Main parameters Optional
@ Orientation @ Harizon
@ User's needs @ Near Shadings

@ System

Detailed losses

@ E conomic eval

System overview

Simulation

P Run Simulation

) Advanced Simul

B Repott

¢ Detaled results

Results overview

JHYX +- 0

System kind Stand alone system with batteries

System Production
Specific production
Performance Fatio
Normalized production
Anay losses

System losses

3707 Kwhiye
1483 KwhikWpdn
0.289

1.56 Kiwh/Kwp/day
363 KiwhAWwp/day
0.21 Kwhwpidsy

& | Exit

PV field detailed losses parameter

Thermal parameter ] Ohmic Losses | Module qualty -

Yearly soiling loss factor

Default

Yearly loss factor |3.0 £ v

[~ Define monthly values

2]

[~ Losses graph

X Cancel

¢ 0K
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Project: Test Project stand alone_adicet PR = O X . .
gl Hourly Simulation Progress — H X
Project Site Variant
Project's designation
File name |Tesl Project stand alone_adicet PRJ Project's name ‘Tesl Project stand alone_adicet Q + H X ©
Site File [Adicet_MN72.5IT Meteonom 7.2 (1331-2000], Sat=100% | Thaland e
Ll

Meteo File |Ad|cet_MN?2_SYN MET Meteonorm 7.2 (1991-2000), Sat=100% Synthetic 0km j Cimulation ended sucessful |‘|"

Simuaion done i dasis HENENRNNNNNNNN RN nEEEnn| 44sec

[version 6.76, date 27/11/18)

] Project settings

i

Attenuation factors for Diffuse Display
System Variant [calculation version) |-'3.M Ehadlng I.G.M“Shadlng (" HDL.II'}' 1"-!'IEI|L-|E$
Vaantn™ [VC2  : New simulation variant M| Mt X +- @ & Dalv Val
Diffuse 0.041 0.000 0.041 aly v alles
ek i monies : it Slasults s Albedo 0.145 0.000 0,145 " Monthly V alues
Main parameters Optional System kind Stand alone system with batteries
Orientation @ Horizon ; . . C !
- : 26 P Run Sinulation i i Display daily values Simulation 31/12/90
@ User's needs @ Near Shadings Specilcptomdn_:n 141 o i Ste I:I k
Peifoimance Flatio 0.289 i - - - i 2tep Dy step ;
= S s Nomdiosdpodaib 1.5 KwhAWida Meteo: Global, Diffuse, Tamb 493, 1.02kwWh/mé day, 22.97C, 1.0m/s
ool S kil A losses 263 KWhAkWp/da
e = g i 021 Wi On colt Global, Diffuse, Glob. eff.  6.36, 1.21, 0.03, 6.04 kKWh/n? day = Continue
@ Economic eval a# Detalled results S_'['Stem : EMEH, ENEL ELI?E 12. 23, 4.43, 3. 91 kll'-"\'llh!'lda}'
Load: ELoad, EUsed, EQver 39139, 7.8 kwh/day < 27 > v 0K
System overview ‘ 8] Exit | Automatically close when simulation ends successfully

23
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Results, variant VC3 "New simulation variant” — O X

Simulation parameters

. . i Spstem
Froject Test Project stand alone_adiet et Saving the simulation Variant . _ - «
Sie Adicet PV modules Multisol PE/EE 250  Battery: DCRB102Z
System type Stand alone Mominal Power 1.00 kwp  Battery voltage 48 v Description
Simulation  01/01to 31712 MPP Voltage R2Y Total capacity 216 Ah : : :
[Generic meteo data) MPP Current 7.8 A INew simulation varant

Main results

System Production 1438 Kwhiu Normalized prod. 3.67 Kwh/k'wp/day
Specific prod. 1438 Kwh/WwWpdur Anay losses 1.31 kwhiwWp/day
Pertarmance Ratio 0.678 System losses 0.43 kwhik'wWp/day

F|IE ramnme | ek } [|'|||':|'r '-.".'||'||'| ':l one_ ':l'I cet W ey

Directaomn C:\Users\Nectec\PV spstBB0 D ata\Projects

Detailed results

Daily Input/Output diagram
T | T | T I T I L]

B =T T Test Project stand alone_adicet. VL0
L o Values from 01/01 to 31/12 - #ﬁ i) 30 Report T ables Test F'm!ect stand alone_adicet. VC1 x Cancel
3 . Test Project stand alone_adicet VC2
i Al o Test Project stand alone_adicet VC3
°Mﬁ e P Predef. graphs 12 Hourly graphs Test Project stand alone_adicet V4
i @ e
3 -_ i @' E conomic evaluation

| ': ' Save
2F -
# .
| S . Print ‘ Load ° (3 Save s New
= a _

0 P INPUR (S R S NPT
(= L
’ 1 Gluzbal incndgnt in caﬁ. plane fkwh/m? gay] 7 . <1 Back 28 Save
) —

fective energy at the output of the amry [l doy |
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PVSYST V6.76 |

Project :
Geographical Site
Situation

Time defined as

Meteo data:

|2Tf1 118 l Page 1/4

Stand alone system: Simulation parameters

Test Project stand alone_adicet

Adicet

Latitude
Legal Time
Albedo
Adicet

Country  Thailand
19.02° N Longitude 98.94° E
Time zone UT+7 Altitude 381 m
0.20
Meteonorm 7.2 (1991-2000), Sat=100% - Synthetic

Simulation variant :

New simulation variant
Simulation date

271118 11h27

Simulation parameters System type Stand alone system with batteries
Collector Plane Orientation Tilt 19° Azimuth  0°
Models used Transpaosition Perez Diffuse Perez, Meteonorm
User's needs : Daily household consumers  Constant over the year
average 3.9 kWh/Day
PV Array Characteristics
PV module Si-poly Model Multisol PE/66 250
Criginal PVsyst database Manufacturer Scheuten
Mumber of PV modules Inseries 2 modules In parallel 2 strings
Total number of PV modules Mb. modules 4 Unit Nom. Power 250 Wp
Array global power Neminal (STC) 1000 Wp At operating cond. 880 Wp (50°C)
Array operating characteristics (50°C) Umpp 56V Impp 16A
Total area Module area 7.3 m*
System Parameter System type Stand alone system
Battery Model DCB102Z
Manufacturer Panasonic
Battery Pack Characteristics MNb. of units 4 in parallel
Voltage 48V Nominal Capacity 216 Ah
Discharging min. SOC  10.0 % Stored energy 9.4 kWh
Temperature Fixed (30°C)
Controller Model  Universal controller with MPPT converter
Technology MPPT converter Temp coeff.  -5.0 mvW/*Clelem.
Converter Maxi and EURO efficiencies 97.0/95.0 %

Battery Management control

Threshold commands as

SOC calculation

Detail System
- Location

- PV

- Battery

- Loss factor

Detail Load

Charging SOC =0.96/0.80

Discharging SOC=0.10/0.35
PV Array loss factors
Array Soiling Losses Loss Fraction 3.0 %
Thermal Loss factor Uc (const)  20.0 Wim*K Uv (wind) 0.0 Wim*K [/ m/s
Wiring Ohmic Loss Global array res. 62 mOhm Loss Fraction 1.5 % at STC
Serie Diode Loss Voltage Drop 0.7 V Loss Fraction 1.1 % at STC
Module Quality Loss Loss Fraction 0.5 %
Module Mismatch Losses Loss Fraction 1.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect, ASHRAE parametrization IAM = 1-bo(l/cosi-1) bo Param. 0.05

PVSYST V6.76

l 2711118 { Page 2/4

Project :
Simulation variant :

Stand alone system: Detailed User's needs

Test Project stand alone_adicet
New simulation variant

Electric equipment
- Time use

Main system parameters System type Stand alone system with batteries
PV Field Orientation tilt  19° azimuth  0°
PV modules Model Multisol PB/6E 250 Pnom 250 Wp
PV Array Mb. of modules 4 Pnom total 1000 Wp
Battery Model DCB102Z Technology Lithium-ion, LCO
Battery Pack Nb. of units 4 Voltage / Capacity 48 V' /216 Ah
User's needs Daily household consumers  Conslant over the year Global 1426 kWhiyear
Daily h hold « ners, Cc over the year, average = 3.9 kWh/day
Annual values
Number Power Use Energy
Lamps (LED or fluo) 8 8 Wilamp 6 hiday 288 Whiday
Fan 2 55 W/app 10 hiday 1100 Whiday
™ 1 110 Wiapp 4 hiday 440 Whiday
Fridge 1 70 W tot 24 hiday 1680 Whiday
Computer 1 100 W tot 4 hiday 400 Whiday
Total daily energy 35908 Whiday
Hourly profile
1
4

Frackon of
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PVSYST V6.76 [

[ 271118 ‘ Page 3/4

Project :
Simulation variant :

Stand alone system: Main results

Test Project stand alone_adicet
New simulation variant

Main system parameters
PV Field Orientation

PV modules

PV Array

Battery

Battery Pack

User's needs

Main simulation results
System Production

Loss of Load

Battery ageing (State of Wear)

System type

tilt

Model

Nb. of modules

Model

Nb. of units

Daily household consumers

Available Energy
Used Energy
Performance Ratio PR
Time Fraction

Cycles SOW

Battery lifetime

Stand alone system with batteries

19° azimuth 0°

Multisol P6/66 250 Pnom 250 Wp

4 Pnom total 1000 Wp

DCB102Z Technology  Lithium-ion, LCO

4 Voltage | Capacity 48V /216 Ah
Constant over the year Global 14286 kWhiyear
1438 kWhlyear Specific prod. 1438 kWh/kWplyear

1339 kWhiyear Excess (unused) 30 kWh/year
67.83 % Solar Fraction SF 93,86 %

7.5 % Missing Energy 88 kWhiyear
88.0% Static SOW  71.7%

3.5 years

Result System

Normalized productions (par Installed kWp): Nominal power 1000 Wp

Porformance Ratlo PR and Solar Fraction SF

-

Trary

P —

L Lrnused energy (batiery fa)

Energy seppied 1 e user

L—
008 wnnwx:a,
Lc : Collection Luss {PV-amary kases) 1.23 Wy
Ls ; Systom losses and batery charging 0143 KAWAWprcay
ok 367 kAN Eiay

o a..n .\on

T T T T T
PR ; Parformance Rt (Y11

vip 0ETE

SF : Solae Frocten [ESol | ELosd) 0sa0

L

RITIT

New simulation variant

Balances and main results

un w o

GlobHor GlobER E_Avail EUnused E_Miss E_User E_Load SolFrac
KAm? WVRm? KWh KWh KWh KWh KWh
January 1458 1682 1308 6.23 0.00 21 21 1.000
Fobruary 1478 161.1 1231 473 0.00 100.4 109.4 1.000
March 1728 1744 1323 1287 0.00 2141 1211 1.000
April 1762 1636 1233 1.23 8.57 1087 1rz o927
May 1803 157.4 1218 .02 148 11a7 21 0988
June 163.7 1399 1094 0.00 8.20 109.0 "7z 0.930
July 176.1 151.7 185 0.00 10.78 1104 1211 0911
August 1310 "as 39 0.02 3421 86.9 1211 08
September 1427 1371 107 6 001 13.42 1038 "7z 0.886
October 1494 1546 1133 0.02 9.3 118 1211 0923
November 1365 1531 1138 0.03 154 157 172 0.9a7
1412 1762 138.0 448 0.00 1211 1211 1.000
Year 1663 3 1855 8 1438.0 2364 BT 62 13368 14264 0939
Legends.  GlobHor Horizontal glatsal inadiation E_Miss Missing enengy
GlobEN Effective Giobal, cor. Tor 1AM and shadings  E_User Energy supplied o the usar
E_Avai Available Sclar Energy E_Load Energy need of the user (Load)
EUnused Unusad energy (dattery ful) SoFrac Solar fraction (EUsed / ELoad)

- System Production
(Power output PR etc.)

- Loss of load

- Battery

Result Loss
- environment loss

- System loss

al
NECTEC

PVSYST V6.76

‘ 27111118 ‘ Page 4/4

Project :
Simulation variant :

Stand alone system: Loss diagram

Test Project stand alone_adicet
New simulation variant

Main system parameters
PV Field Orientation

PV modules

PV Array

Battery

Battery Pack

User's needs

System type

tilt

Model

Nb. of modules

Model

Nb. of units

Daily household consumers

Stand alone system with batteries

19°
Multisol PE/EE 250

4 Prom total
Technology

DCB102Z

azimuth  0°

Prnom 250 Wp
1000 Wp

Lithium-ion, LCO

4 Voltage [ Capacity 48 V /216 Ah

Constant over the year

Global 1426 kWh/year

Loss diagram over the whole year

— 1868 KWhim?

+5.6%

0.1%
-3.0%
-3.0%

1858 kWh/im? " 7 m* coll.

efficiency at STC = 13.74%

Missing Djract use
enaergy [223

6.1%
87.8 kWh

1426 kWh

1408 kWh

Stored
7%

1338 kWh

1856 KWh

-0.4%

-14.2%

1495 kWh

Horizontal global irradiation
Global incident in coll. plane

Global incident below threshold
1AM factor on global

Solling loss factor

on
PV conversion

Array nominal energy (at STC effic.)

PV loss due to iradiance level

PV loss due to temperature

Module quality lass

Mismaich loss, modules and strings

Ohmie wiring loss
Unused energy (battery full)

Effective energy at the output of the array

Converter Loss during operation (efficiency)

Converter Loss due to power threshald
Converter Loss over nominal conv. veltage
Converter Loss due to voltage threshold
Converter losses (effic, overload)

Battery Storage
Battery Stored Energy balance

Battery efficiency loss

Charge/Disch. Current Efficiency Loss

Battery Self-discharge Current
Energy supplied to the user

Energy need of the user (Load)

26
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Question

Location

- Tshongdu, Paro, Bhutan
- 27.421679, 89.416208

LED 8 6 6 0.288
FAN 55 2 10 1.10
Design stand alone
TV 21”7 110 1 4 0.44 PV system
Computer 100 1 4 0.40
Fridge 70 1 24 1.68

Total Energy 3.908
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Mear Shadings definition, Variant "New simulation variant” — [l X

3D Shading

Comment Test Project stand alone_adicet V2

Project: Test Project stand alone_adicetPRJ - O X Compatibility with Orientation and System parameter
Project Site Variant Orient./System Shadings 'ﬂ Construction / Perspective
Project's designation Aclive area 7m 7 m?
File name ‘Tesl Project stand alone_adicet PRJ| Project's name |Test Project stand alone_adicet C\ +* H X O F|E'|d3 t"l 13[[- 130‘“ .
T s 0.0 0.0 Shading Factor tables
SiteFile [Adcet_MN725IT [Meteonom 7.2 (1991-2000], Sat=100% | Thailand Q ' )
MeleaFle [Adcel MN72_SYNMET Meteorom 7.2(19912000) Sat-100%  Synihetc  Okm =] 1 @) Table {= Graph
Simulation done Meten database
[version 6.76, date 27/11/18)
0 Project settings
System Variant [calculation version)
Vatiantn™ [VC2 - New simuiation variant M| M+ % +-| @
Input parameters Simulation Results overview
Mair patameery Opbion System kind Stand alone system with batteries
@ Orientation @ Honzon ‘ : . . .
p— B o Sasalalion ?'“?F'wt‘:?" 13‘72; mﬂw Use in simulation ST d
; . pecihc production W =~ - SICLISN0N mode :
User's needs Near Shadings
@ User's need 1 Y (ea1 Shading ’ S isine s " Mo Shadings - System overview
Nomalized producti 1.56 Kwhikwp/d K - {» Fast [table) 0
@ 5vsten T/ 0 drcadGini oimalzed producton : iy (¢ Linear shadings (" Slow (simul.) —— Print
Array losses 3.63 kwWh/kWwip/day — . ) - Model lib =
i ik et 0.21 KWhAWplday (" According to module stings odel library
@ Detailed losses |l Report — J
00.0 = 0
-
@ Economic eval | o Detailed results Open x Cancel
T
-

Save v 0K
System overview & | Exit
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Shading scene construction — O X

Create Select Edit View Tools Help

I h T i I , Fotemt | ] - - —
Elementary shading object L x:j xz z? @\ @‘ 'LO‘; 9 @ I:D v I é?j o

Building / Composed Object

E — 20 _r"".'!r_' Mea Tooks
| Ground object 1| Tools |
] Polygonal PV plane o o object
Morl 5 Rectangular PV plane (single or multiple) 5 —l st N e

1 PV table (with frame) H P ™y

H - | Mew group “
T PV tables as sheds [
= PVtables as domes
= PV tables as Sun Shields
= Tracking PV planes
[= Transform to PV faces

>
BEk outh XK cancel & Close
Grid cell size: 1.00 m Perspective view Active area: 0.00 m®

31
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Building / Composed Object = O x
@ Add object Edit View Tools Help

e o Zs 4Z e S » :

P (k- Ty @O0 d® O | D : )

OMm

| Scené objects || Tools |

¥ Scene objects

" | Name | & J
&' PV Fields (0)

5! Objects (0)

R cancel o/ Close

Gnd cell size: 1.00 m Perspective view 32
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Elementary shading object

< » x ¥ &L T xtthy @ idR@A @D |~ A 9

2C roint of view Zoom Render

Edition ]
Parameters
Description

Nar th 5 P
: e Il-!ouse + 2-sided roof

Shape type
!Hou‘se + 2-sided roof lj

Hexagonal Prism ~
Dctogonal Prism

Portion of Cylinder

————— Building elements --—--

House + 2-sided roof
House, asymetric roof
Rool-like - diedre
1-gsided roof + gables

Gable eaves |U.5l] m

» | Lateral eaves |D. 50 m

Position and Orientation
These values are defined when positioning in
the 3D scene

= 0.0m Tilt 0.0~

Y o= 0.0m Azim. 0.0~
Z= 0.0m by respect to OY
i [¥ Enable shadow casting

- Color [] roof [

x Cancel Close

33

Grid cell size: 1.00 m Perspective view
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Hnusa + 2-sided roof - I
7

Edition ]

Parameters
Descnption

iHouse + 2-sided roof

Shape type

width (D] oo m
Length (DY) 1200
Height (DZ) [o0
Roof tilt angle W i
Gable eaves W m

Lateral eaves 0.50 m

Position and Onentation

These values are defined when positioning in
the 3D scene

A= 00m Tilt 0.0~
Y= 0.0m Azimn. 0.0~
Z= 0.0m by respect to OY

[v Enable shadow casting

Color  [] | Roof [l ‘

HK cancel ¥ Close

al
NECTEC
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File Addobject Edit View Tools Help

¢«» AR ER/raat @@ (90| alv e[|/ @

ender Measure Modify

8 Scene objects  Tools

» Observer position

¥ Move and rotate

Position

* Mwlest 10 0o m
9 Y / South iEI.IJU m
Z 7 Height [0 m

Tilt

Tilt angle [D.l] -

Set tilt to selected objects L]

“Azimuth
Around |Dwn origin L]

Azimuth lm 7

X cancel o Close

Grid cell size: 1.00m Perspective view 35
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Shading scene construction = O >

Create  Select Edit View Jools Help

L dt [ QAR (DA AV =/ E| @

.. | 8 Building / Composed Object

t of viev Zoom

Ground object s | Tools |

—1 __Pgohraonal PY glans P » Scene objects

"-JIZII' 5 Rectangular PV plane (single or multiple) ; L7 ¥ Groups and zones
aDIE (With Trame] : = .

New group 'd
= PV tables as csheds 1.‘

A PVtables as domes
=. PV tables as Sun Shields
= Tracking PV planes

- Transform to PV faces

outh H cancel o Close

Grid cell size: 1.00 m Perspective view Active area : 0.00 m* 36
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(Multi) Rectangular field — [ >
~ Y, z z (Fteig] : -
* R * w 3 .]—' xe——T xn—] va _f ®\ e\ ey 63‘ o o
Bentth Edition ]
Basic By modules j
Modules by rectangle
smslected module
Multisol P6/66 250
Module width 1.000 m
Module height 1.820 m
Orientation [vI;ortra’it LL
| =
: MNb * modules 4 =)
MNb Y modules 1 j
! Modules » spacing 002 m
Modules 'Y spacing [002 m
=
E_L_-jj Adjust to modules
Single rectangle
Width 1.84 m
Lenath 408 m
MNb. modules 4
Rectangle area 7.5 m*
Total area
Nb. modules 4
Total area 75 m?
Required area 7.3 m®
______________________________________________________________ e
v Enable shadow casting
1
Color [ | Shades [l
x Cancel Close

Grid cell size: 1.00 m Perspective view 37
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File Create Select Edit View Tools Help

¢ [ Q- Y RL At Qe

Jon Fomnt of view

i/ & o

Scene ohjects Toals

h LS
» Zone editing
¥ Observer position
¥ Move and rotate .
B After setting
\ Position
# M West 0.00
15 ) ® ] a X/ West 600 m
¥ / South [poo R O m
Z / Height [0.00 m 2 /Height 510 m
Tilt Tilt
Tilt angle |15|_[] g Tikk angle IF‘IEI ~
l Set it to selected objects lJ !Set it to selected objects j
) Azimuth
Azimuth
Around IOwn origin v
&) O E—
round l Wn Origin - Sl o= B
Azimuth 0.0 =
» Sun position
e % Shadings animation
""ﬂ)w 4 “"h
k- . e - otk
ﬂhﬂﬂb" : o
¥ cancel o/ Close
e
Active area: 7.51 m? 38

EGrid cell size: 1.00m Perspective view
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File Create Select Edit View Jools Help

€«» OG- I @Ladt Qg (90 | S 4 (Ve |(m/ S 7

P

History Selection Point of view Zoor
Scene objects  Tools |
o 10 daps| + 10 days] S5 i

16 Shadings animation

Day of year 1211’12! 2560 vl

Step duration ]15 minutes A:J
LR s A0 . N OO
L Shading loss on clear day:

08F Beam finear loss 0.0% =
06} -
04} il
02 -
{J_U [ i 1 i 1 1 M L i 1 "

» 6 8 10 12 14 16 1€

[«]

Informati

Date :
Sun h
Play animation
ﬂ.'-"
" 4 o~ Linear : 0.000
. "l According to module .
. , Save VOD file
] - ;
; ® cancel aﬁff Close ‘
\est /5un

Grid cell size: 1.00m "Perspecti;.re view Active area: 7.51 m* 39
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Project: Test Project stand alone_adicet.PRJ
Project Site Variant

Project's designation

File name |Tesl Project stand alone_adicet PRJ|

Project's name ‘Tesl Froject stand alone_adicet

Q* Hx | @

Site File |Adlcel_MN?2.5IT |Meleonorm 7.2(1991-2000], Sat=100%

\ Thaland

Meteo File |Ad|cet_MN?2_SYN MET Metegnorm 7.2 (1991-2000), Sat=100%

Simulation done
[version 6.76, date 27/11/18)

System Variant [calculation version)

0km L'

Synthetic

Meteo database

] Project settings

i

Vaantn™ [VC2  : New simulation variant - H X +-| 0
Input parameters Simulation Results overview
Manpaaneles Opfiond System kind Stand alone system with batteries
Orientation Harizon
9 i i 19 S System Preducion 3707 Kwhiyr
@ User's need: @ Mear Shadings Specific production 1483 KwhAwp/y
o B Performance Ratio 0.289
@ S ustan ) Sdirendiin Normalized production 1.56 kKwh/kwp/day
le‘? L
- Anay losses 3.63 Kwh/kWpiday
@ Detailed lnsses B Repott System osses 0.21 Kwh/kp/day
@ E conomic eval Detaled results

Hourly Simulation Progress

Status

Simulation ended sucessfully

HENENRNNNNNNNN RN nEEEnn| 44sec

Attenuation factors for Diffuse

|44
Diffuse 0.041
Albedo 0.145

Display daily values

Meteo: Global, Diffuse, Tamb
On coll: Global, Diffuse, Glob. eff.
System : EMaw, ENet, EUse
Load: ELoad, EUsed, EQver

Shading l&AM*Shading
0.000 0.041
0.000 0.145

Simulation 31/12/90

499, 1.02kWh/mé day, 22.9°C, 1.0m/s
6.36, 1.21, 0.03, 6.04 kwh/mé day
12.23, 443, 3.91KwWh/day

391398, 7.8 kWh/day

Display
(" Hourly V alues

(¢ Daily Values
(" Monthly V alues

. & Step by step |

= Lontinue

{zo’ v OK

System overview

& | Exit

| Automatically close when simulation ends successtully

40
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Results, variant VC6 "New simulation variant” — | *
Simulation parameters I ; Saving the simulation Variant ... — O et
. . ) | Spstem !
Project Test Project stand alone_adicet s
Site Adicet PV modules  Mullisol PE/66 250  Battery: DCB102Z Description
System type Stand alone MNominal Power 1.00 k'wp  Battery voltage 48 v - - -
Simulation  01/01 to 31412 MPP oltage 22Y Tatal capacity 216 Ah [NEW gimulation vanant
[Generic meten data) MPP Current 784
Main results
System Production 1438 Kwhiyr Nomalized prod. 3.67 kwh/kwp/day File name [est Project stand alone_adicet, VLB
Specific prod. 1438 kKwhiAMWplur Aray losses 1.31 Ewh/AwWp/day
Performance Ratio 0.678 System losses 0.43 kKwh/Akwp/day

Directomn C:\Uzers\Mectec\PY spstBB0_Data\Projects

Detailed results

Daily Input/Output diagram
T I T | T I L) I LI

- Test Project stand alone_adicet V' CO
24 Report Tables Test Project stand alone_adicet VC1 X Cancel
O S Test Project stand alone_adicet VC2
B g od 157 Predef. graphs &= Hourly graphs Test Project stand alone_adicet VC3
4+ °a” o Test Project stand alone_adicet V(L4
il Test Project stand alone_adicet VC5

- e Values from 01/01 to 31/12

& Economic evaluation Test Project stand alone_adicet. VB

Al f‘# i Save

1+ o” & Print B Load

0 i | | | L L L | D Save ES Mew
g
0 ! Glu%al inctdgnt in cuﬁ. plane (KWhim# gay] ! ¢ <1 Back . Save

[Mective energy at the output of the amoy [lWhiday |
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Project :
Geographical Site
Situation

Time defined as

Meteo data:

Adicet

Latitude
Legal Time
Albedo
Adicet

Stand alone system: Simulation parameters

Test Project stand alone_adicet

Country  Thailand

19.02° N Longitude 98.94° E
Time zone UT+7 Altitude  381m
0.20

Meteonorm 7.2 (1991-2000), Sat=100% - Synthetic

Simulation variant :

New simulation variant

Simulation date

27M11/18 18h17

Simulation parameters

Collector Plane Orientation

Models used
Near Shadings

System type

Tilt

Transposition
According to strings

Stand alone system with batteries

19° Azimuth  0°

Perez Diffuse  Perez, Meteonorm
Electrical effect 100 %

User's needs : Daily household consumers  Constant over the year
average 3.9 kWh/Day
PV Array Characteristics
PV module Si-poly Model Multisol P6/66 250
COriginal PVsyst database Manufacturer Scheuten
Number of PV modules In series 2 modules In parallel 2 strings
Total number of PV modules MNb. modules 4 Unit Nom. Power 250 Wp
Array global power Nominal (STC) 1000 Wp At operating cond. 880 Wp (50°C)
Array operating characteristics (50°C) Umpp 56V Impp 16A
Total area Module area 7.3 m?
System Parameter System type Stand alone system
Battery Model DCB102Z
Manufacturer Panasonic
Battery Pack Characteristics Nb. of units 4 in parallel
Voltage 48V MNominal Capacity 216 Ah
Discharging min. SOC  10.0 % Stored energy 9.4 KWh
Temperature Fixed (30°C)
Controller Model Universal controller with MPPT converter
Technology MPPT converter Temp coeff.  -5.0 mV/*Clelem.
Converter Maxi and EURQO efficiencies 97.0/95.0 %

Battery Management control

Threshold commands as

S0C calculation

Charging SOC =0.86/0.80

Discharging SOC=0.10/0.35
PV Array loss factors
Array Soiling Losses Loss Fraction 3.0 %
Thermal Loss factor Uc (const)  20.0 Wim?K Uv (wind) 0.0 Wim*K / m/s
Wiring Ohmic Loss Global array res. 62 mOhm Loss Fraction 1.5 % at STC
Serie Diode Loss Voltage Drop 0.7 V Loss Fraction 1.1 % at STC
Module Quality Loss Loss Fraction 0.5 %
Module Mismatch Losses Loss Fraction 1.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect, ASHRAE parametrization IAM = 1-bo(1/cosi-1) bo Param. 0.05

Detail System
- Location

- PV

- Battery

- Loss factor

Shading

PVSYST V6.76

[ 2711118 | Page 2/5

Project :

Simulation variant :

Stand alone system: Near shading definition

Test Project stand alone_adicet
Mew simulation variant

Main system parameters

Near Shadings

PV Field Orientation
PV modules

PV Array

Battery

Battery Pack
User's needs

System type Stand alone system with batteries

According to strings Electrical effect

tilt  19° azimuth

Model Multisol P&/66 250 Pnom

Nb. of medules 4 Pnom total

Model DCE102Z Technology

Mb. of units 4 Voltage / Capacity

Daily household consumers Constant over the year Global

100 %

0°

250 Wp

1000 Wp
Lithium-ien, LCO
48V /216 Ah
1426 kWhiyear

Perspective of the PV-field and surrounding shading scene

Sun regnt [

Iso-shadings diagram
Test Project stand alone_adicet

Boam shading facter (according 10 strings) : lo-shadings curves

5 21feb- 23 0ct
€ 15 jan - 22 now

o
Agmuth ||
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Stand alone system: Detailed User's needs

Test Project stand alone_adicet
New simulation variant

Stand alone system: Main results

Project :
Simulation variant :

Project :
Simulation variant :

Test Project stand alone_adicet
New simulation variant

Main system parameters System type  Stand alone system with batteries Main system parameters System type Stand alone system with batteries
Near Shadings According to sliings Electrical effect 100 % Near Shadings According to strings Electrical effect 100 %
PV Figld Orientation tilt 19" azimuth  0° D H I L PV Field Orientation tilt 197 azimuth 0°
PV modules Model Multisol P6/66 250 Pnom 250 Wp eta I oa PV modules Model Mullisol PE/66 250 Prnom 250 Wp
PV Array Nb. of modules 4 Prom total 1000 Wp PV Array Nb. of modules 4 Pnom total 1000 Wp
Battery Model DCBE102Z Technology  Lithium-ion, LCO . . Battery Model DCB102Z Technology  Lithium-ion, LCO
Baltery Pack Nb. of units 4 Voltage / Capacity 48V /216 Ah - E | ect ric e q ul p me nt Battery Pack Nb. of units 4 Voltage / Capacity 48V /216 Ah
User's needs Daily household consumers  Constant over the year Glebal 1426 kWhiyear User's needs Daily household consumers  Constant over the year Global 1426 kWhiyear
Daily household s, Constant over the year, average = 3.9 kWhiday T. Main simulation results
I l I Ie u Se System Production Available Energy 1438 kWhiyear Specific prod. 1438 kKWh/kWplyear
Annual values Used Energy 1339 kWhiyear Excess (unused) 30 kWhiyear
Performance Ratio PR 67.83 % Solar Fraction SF 93.86 %
Number Power Use Energy Loss of Loa.d Time Fraction 7.5 % Missingl Energy 88 kWhiyear
- - Battery ageing (State of Wear) Cycles SOW 88.0% Static SOW  71.7%
Lamps (LED or fluo) 6 8 Wilamp 6 hiday 288 Whiday Battery lifetime 3.5 years
Fan 2 55 Wiapp 10 hiday 1100 Whiday
v ! 110 Wiapp 4 hiday 440 Whicay Normaltzed productions (per Installed kWp): Nominal 1000 Wi Port Ratio PR and Solar Fraction SF
jormal roductions T Insi El 5 ‘ominal wWar erformance o lar
Fridge 1 70 W tot 24 hiday| 1680 Whiday ? o ® w "
Computer 1 100 W tot 4 hiday 400 Whiday ; " Iumml I ! I r T o0 - ' " - ¥R ’Pa’:u:.\wi:zml'll.'\"l ' ul»ms T
Total daily energy 3908 Whiday 7+ L Cotectr Lot (v-aray ases L2 s , £F : Soa Fracton (ESol/ ELcad) 0898
5 LI I S
i £ o8
. Hourly profile £ §or
F 3 LA L B B N ML BN B N B 4 g 00
H4 3
: Result S P e
esult System |
L3 d o \ [:F3
H - 01
f System Production : §
Jan e Ma Aor May  Jun Jul Aug  Sep Dot Ko Dec Jan Feb M Ao May A W Aug  Sen Oa Nov  Dec

(Power output PR etc.)
- Loss of load

New simulation variant
Balances and main results

GlobHor GlobEN E_Avail EUnused E_Miss E_User E_Load Solfrac
EWny Lo L] K i Wh kiin
- Batte r Jdanuary 158 1682 1309 625 000 1211 12 1000
y February s 1511 1214 an o 100.4 1064 1,000
March ms 1Ta4 1223 287 [i1is] 211 2711 1.000
April ms2 1636 1733 13 BA&T 1087 "2 osar
Mey 1833 1574 213 oo 149 197 211 oses
June 637 1388 1094 00 815 1090 1z uEm
by 1754 1517 1185 009 1078 104 1214 st
August mao nas ns oo Mz L) 2711 ams
Saptambar wr LEER] ws om 1347 1038 "2 0E8s
Octonar 24 1548 1103 02 836 ma 1214 as
Movember 15 " 1193 003 14 nsr niz aser
Dacoambar ur2 1763 1380 443 [elis) 11 1271 1.000
Yoar 19603 18558 1380 68 76 12388 4284 asm
Legends:  Globhor Horizontal glosal imadiaton £_Miss Mssing eneigy
GlobER Effective Giobal, corm, for LAM and shacngs E_Usar Energy Supoied i the usse
E_pvad Avalable Solr Eneey E.Load Energy reed of e user (Load)
EUrused Unused energy (battery ful) Scifrac Solar fraction (EUsed | ELoad) 4 3
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Stand alone system: Loss diagram

Project : Test Project stand alone_adicet

Simulation variant : New simulation variant

Main system parameters System type Stand alone system with batteries

Near Shadings According to strings Electrical effect 100 %

PV Field Onientation tilt  19° azimuth  0°

PV modules Model Multisol PB/66 250 Pnom 250 Wp

PV Array Mb. of modules 4 FPnom total 1000 Wp
Battery Model DCB102Z Technology Lithium-ion, LCO
Battery Pack Nb. of units 4 Voltage / Capacity 48 V /216 Ah
User's needs Daily household consumers  Constant over the year Global 1426 kWh/year

Loss diagram over the whole year

1869 KWhim*
— mt -

T +5.6%

0.1%
0.0%

-3.0%
-3.0%

1858 kWhim® * 7 m coll

effiiciency at STC = 13.74%

6.1%
87.6 KWh

Missingpj-ect use Stored
energy [22.3% T7.7%

1856 KWh

1485 kWh

1408 KWh

1339 kWh

1426 kWh

Horizontal global irradiation
Global incident in cell. plane

Global incident below threshold
Mear Shadings: irradiance loss

LAM factor on glooal

Sceiling loss factor

Effective irradiance on collectors
PV conversion

Array nominal energy (at STC effic)
PV loss due to irradiance level

PV loss due to temperature

Shadings: Electrical Loss ace. 1o strings
Madule quality loss

Mismaich loss, modules and strings

Ohmic wiring loss

Unused energy (battery full)

Effective energy at the output of the array

G Loss during operation (effi ]

Converter Loss due to power thrashold
Converter Loss over nominal conv, voltage
Converter Loss due to voltage threshold
Converter losses (effic, overload)
Battery Storage

Battery Stored Energy balance

Battery efficiency loss

Charge/Disch. Current Efficiency Loss
Battery Self-discharge Current
Energy supplied to the user

Energy need of the user (Load)

Result Loss

environment loss
System loss
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