KOGAION V1.09

KOGAION is a computer model application that simplifies the task of designing
distributed renewable energy generation systems - both on and off-grid. It doesn’t cover biofuel,
hydrogen domains. KOGAION's optimization and sensitivity analysis algorithms allow you to
evaluate the economic and technical feasibility of a photovoltaic, wind and hydro turbines
technology options and to account for variations in technology costs and energy resource
availability. Kogaion was designed at the IPA in 2010, and is permanently developed and
enhanced according with the Romanian rules and laws regarding incentives for renewable.

KOGAION provides the detailed  simulation and optimization in a model that is
relatively simple and easy to use. It’s adaptable to a wide variety of projects like wind,
photovoltaic and hybrid for large on grid projects or small hybrid isolated projects (for a village,
community-scale power system or individual system). KOGAION can model both the technical
and economic factors involved in the project. For larger systems, KOGAION can provide an
important overview that compares the cost and feasibility of different configurations.
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KOGAION is accessible to large kind of users, including financial decision makers. Time
references simulation is crucial for modeling variable resources, such as wind power. More than
other software application Kogaion supports all kind of wind description (Weibul, pdf, TS).
KOGAION’s sensitivity analysis helps determine the potential impact of uncertain factors wind
speed on a given system, over time. KOGAION models and simulations are referring to:

Renewable potential estimation: Loads:

* wind « electric utility with daily profiles
* solar * “on grid”

Energy vyield: Storage:

» solar photovoltaic (PV) * pumping water

* wind turbine * battery bank

* run-of-river hydro power Hybrid system CAD:

Data base: * chain equipment verification

* panels, turbines, batteries, inverters, chargers  Economical outputs



The user interfaces are organized on 6 chapter, as it can be seen forward:
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Forward there are presented several design interfaces to outline the Kogaion possibilities:
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1.5e poate selecta un fisier cu RadiatiaSolara din baza de date sau se pot aduce fisiere din aplicatia PYGIS

2.daca se opteaza pt date din PVGIS dupa aparitia ferestrei weh JRC se selecteaza optiunea "Monthly radition”
3.se selecteaza locatia darita pe harta afisata in fereastra wehb
4. se selecteaza (exclusiv optiunile "Horizontal" Irradiatin, "opt. angle” si"chosen angle” siesirea"Text file”
A.geinscrie unghiul de 890 grade in fereastra din dreptul optiunii 3 {chosen angle)
B.se apasa butonul "Calculation” si apare o fereasta noua care ne cere locatia si numele fisierului generat
T.numele fisierului td e hine sa fie de genul "RSlocatie”, daca nu operatiunile trebuiesc facute cu atentie
g.severica, cu Notepad-ul, daca val. numerice sunttoate aliniate in col.2; daca nu se scottab-urile suplimentare
9.daca operatiunile 2-7 dureaza mult, dupa salvarea fisierului locatiei alese se mai apasa odata butonul'generara”

10.atat procesarea de date propriu-zisa cat aducerea de noi fisiere de date PVYGIS se poate repeta la nesfarsit
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losatie Configurator sistem hibrid izolat - EFARM
Altituding ]
preth -

Temp mediedan [C] prathy -
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L 200/ L 195.0|1 10|11 3.2\ 1E¢z0n)[sh 1000/ |1 50
2 |Diarn [m] 12,35/ 2 Ve [] 36.74/| 2 hrnin [m] 0.5 2| Tps min [V] 0.0)| 2 |CiSh)[4h] 20.0/| 2 Ui min[+] 41.0
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16[P(11.5) 20,0 10 Pliew)
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18P(13.5) 20,0/ 2 100 10 8
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22P(17.5) 200 20 a0 20 3
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10-Oct-2011 Parc solar cu orientare fixa, VNA, RIR, Rol
Put parc ki locatie |at lon  Rsolara modul solar pyrmsw aiemsmp  efic. ms %
100000 Feleac 385 CEEP240 240 161 1449
; i ; Tiparire
Cost echip. % instalare % O&M  cost autoriz. durata pr rata actualiz pret kih pret CVY nr Cy
1.5 =1 1.5 0135 20 5 52 S0 4 Generare
elrofn din waloarea panourilar eurofw
w107 WNA(mIi eurg) |a o rata de actualizare = 5% Date economice PARC SOLAR
2
anul WA (mii e...
1 -174000.14 N
S I . (| | (| — 5 10| 142472 42 cost parc [mii euro] putere act [ kit
' 3 2.0 -112357.94 174000 100000
4 3.0 -83735.09
Pl PO S | | | | ]| —— S 4.0 -56465.71 pret integraliwh energie an [Myvh]
6 5.0 -30404.87 559 140451
7 6.0  -5760.74
g8 70| 1779557
LRI R | | | 1] —— g B0 4023016 Yenitfan/15ani [mii suprafata [mp]
10 9.0, 61396.43 35145 1 2,01 25e+006
11 10.0]  81945.26
0 . ' . 12 110 1013251 . 3
: : : 13 12.0] 119782.09 RIR [%] nr panouri
; : ; 14 13.0] 137360.17 18.4 41B6E7
NN | | | e e i s 14.0) 1541012
: : : 15 15,0] S17U045.04 recuperare [ani]
: : : 17 16.0] 172360.32 o
KR | L A bovuonsaans P B ET:! 17.0[ 174565.34 :
; ; ' : 19 18.0] 176665.37 . s
5 ; : : o0 100 17866599 recuperare actualiz [ani
i : ; ) ; 21 20.0| 180570.17 £.24
0 5} 10 15 20 25
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10-Oct-2011 Parc solar cu orientare fixa, VNA, RIR, Rol
Put. parc kK locatie lat lon  R.solara madul solar  pytms W aiemsmp  efic.ms% WEFE
100000 Feleac 3.85 =scheutenP250 230 1.82 13.73 —
Costechip. % instalare % O&M  cost autoriz. durata pr rata actualiz prat Mwh prat CY nr CY
15 3 15 015 20 5 52 50 6 Generare
elirofv din waloarea panourilor eurafw
w10t WNA(mIi eurd) Ia o rata de actualizare = 5% Date economice PARC SOLAR
35 .
anul  |VYMAmie...
___________ 1 -174000.87 -
3 ' 5 10 12905565 cost parc [mii euro] putere act [ k]
& 2.0 -B6230.68 174001 100009
L AR | | | 1| | — 4 3.0] -45484.04
5 4.0 -p658.67 pret integraliwh energie an [Myvh]
P LSRRl | (1 | 1 | | - ] 5.0  30317.87 352 140462
7 6.0 65533.63
' | | | |1 ()] ] ——— g 7.0  99072.44
5 8.0 131014.17 Yenit/ani15ani [mil Suprafata [mp]
P | | | [ ] ] 1] | —— 10 9.0] 16143486 471925 215401 e+ 006
11 100, 190406.95
12 110 217999.42 :
0.5F----------- I - A A A - i 12,0 244277.95 RIR [D/o] nr panourl
14 13.0, 269305.14 26.39 400002
0 15 14.0, 203140.54
16 150 315540.93 recuperare [ani]
NS | o S R . . 7 16,00 318156.23 Siea
: : : 13 17.0 320361.27 "
AN Lo sn o o] Vossvssos T—— 19 18,0 32246131 : -
: : : : 0 100 32446134 recuperare actualiz [ani_
i i ; ; ; 21 20,0/ 326366.14 418
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10-Oct-2011

Parc solar cu urmarire, locatie, VNA, RIR, Rol

Put. parc kKW locatie lat lon R.solara rmodul solar Pyt ms W aremsmp  efic. ms %
1000 Brasoy o] GNGP295 285 1.94 152
Cost echip. eurods % instalare % Q&M cost autoriz. durata pr rata actualiz  pret WWh pretCY  nrCY
7, 0s 7 125! 0415 20 5 52 57 [ Generare
panou, invertor  s.urmatire  din valoarea panaurilar aLrofw
WMAmIT eura) la o rata de actualizare de:5% Date economice PARC SOLAR
5000 T . T -
' ' ' ' anul WHATMII 2.,
o ________ : ] ; 2?241‘212 cost pare [mii euro] putere act.[ kW]
] 3 2.0 -1349.24 250413 1000.05
i 4 3.0 |27 _
; 5 4.0 30173 pret integralMwh energie an [Miwh]
0 N ([ [ [ ] " 6 5.0 184.92
: 394 166016
: 7 6.0 £43.39
: g8 7.0 1029.8 i L
2000 f-----nem-- R || ———— g 2.0 1510.10 Venitfan/15ani [mii euro] suprafata [mp]
: 10 9.0 181035 21100 20035
11 10.0] 229186
1000 p----------+--- N I N I - - - - - 12 11.0 2655.0
13 120 200045 RIR [%] nr panour
14 130 3330.24 24 43 3390
0 . 15 14.0) 3543.93
' 16 15.0] 3342.69 :
; = TR recuperare [ani]
|10 N LI R R N | 1= 17.0/ 399039 403
: : 19 18.0] 4012.55
; ; 20 19.0/  4033.65 recuperare act [ani]
s : ; 21 20.0 405375 463
0 5 10 25
anii Octavian Capatina
10-Oct-2011 INVERTOARE
D-foss3k-265 Refusdks-525 Shia3k-300 UL¥1K8-265 Victronsk-48 Refussk-529 inv-SISk-43
modulul | putere [w] | Wi min [%] | Ui max [V] L THD[ %] fr [Hz] rand [%] eurofin
1 2.7 180.0 350.0 230.0 5.0 50.0 92.9 0.5
2| Refus4ke... 4.9 350.0 710.0 230.0 1.0 50.0 26.8 0.3
3| SMazk-300 27 200.0 400.0 230.0 0.0 50.0 24.4 0.5
4| ULx1ka-265 1.8 180.0 350.0 230.0 3.0 50.0 a1.6 0.3
5| Wictronsk. .. 5.0 38.0 B6.0 230.0 0.0 50.0 05.0 0.252
6| Refussk-... 5.06 340.0 710.0 230.0 1.0 50.0 07.4 0.25
7 limv-SI5k-4a 5.0 41.0 53.0 230.0 3.0 50.0 95.0 0.7
Ordonare dupa putere
modulul | putere [W] | Uimin [%] | Ui max [Y] | DUiUi max (0] THD[%] fr [Hz] rand [%] BLrDfw
il 18 180.0 3500 49.0 2300 30 50.0 916 0.3
2| D-foss3k-... 27 180.0 350.0 49.0 230.0 5.0 50.0 92.9 0.5
3| 5SMAZk-300 27 200.0 400.0 50.0 230.0 0.0 50.0 94.4 0.5
4| Refus4ke... 4.9 350.0 710.0 51.0 230.0 1.0 50.0 26.8 0.3
5| Wictronsk. .. 5.0 32.0 66.0 42.0 230.0 0.0 50.0 95.0 0.252
6 |inv-SI5k-43 5.0 41.0 £3.0 35.0 230.0 3.0 50.0 95.0 0.7
7 | Refussk-... 5.06 349.0 710.0 51.0 230.0 1.0 50.0 97.4 0.25
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