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HYBRIDNET

«HYBRIDNET» e una rete di imprese di ingegneria istituita nel 2013.

Ha ottenuto un cofinanziamento di circa € 530.000,00 da Sviluppo Lazio
(oggi Lazio Innova) tramite il Fondo Europeo Sviluppo Regionale (FESR)
per la realizzazione di un impianto ibrido in grado di produrre energia
elettrica e termica utillizzando unicamente fonti rinnovabili (solare e
biomassa)

L’'importo complessivo del progetto cofinaziato e di € 992.560,00 ed e
attualmente in fase di realizzazione in localita Pie di Moggio (Rieti)
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Obiettivi che si prefigge HYBRIDNET

 Realizzazione di un sistema (microgrid) che possa essere facilmente
costruito in realta dove la rete elettrica e scarsa, carente o addirittura assente

 Realizzazione di un sistema modulare facilmente trasportabile e
assemblabile in sito

« Realizzazione di un sistema «customizzabile» che si adatti alle fonti di
energia rinnovabile presenti sul sito di installazione

« Sviluppo e ottimizzazione dell'impianto pilota nella gestione delle varie fonti
di produzione di energia in funzione del carico

« Costo attualizzato dell’energia prodotta (LCOE) inferiore rispetto a quello
ottenuto tramite l'utilizzo di fonti fossili

16/11/2015 4



Sistema HYBRIDNET
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Sistema HYBRIDNET

Generatori a biomassa

Locale batterie

Locale inverter

Sala controllo
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Sistema HYBRIDNET
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Studio di fattibilita tramite software HOMER

Per la realizzazione dellimpianto ibrido e stato impiegato il software HOMER
che ha permesso un’analisi sia dal punto di vista tecnico e sia dal punto di vista
economico.

HOMER e un software sviluppato dal laboratorio di energie rinnovabili del
Colorado (USA) ed e basato sulla modellazione di microgrid alimentate da una
combinazione di fonti rinnovablli di energia a cul si aggiunge lo stoccaggio e la
generazione di origine fossile.

Link: http://www.homerenergy.com/software.htmi
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Interfaccia grafica software HOMER

' File nputs Outputs w  Help - || & %
4B @S

'Equipment to consider Add/Remave... Calculate Simulations: 0of12 Progress: |
[k Sensiivies: 0of i File View Inputs Outputs Window Help
~ I3 b -
il—’ ad _@ «— Sensitily Results | Optimization Resuts | || [ @l B ?
Syngas Genl Primary Load 1 P &5 (" Graphic
724 Kwh/d E quipment to consider
44K peak w ECIREyS. Bpot... | Detais... |
.| Disp. Initial Operating Total COE | Ren. |Capacity | Biomas: A
ﬂ—b 4—P <4+—» E Strgy Capital Cost ($4r) NPC {$/kWh)| Frac. |Shortage t)
Syngas Gen 2 Converter 5460 & l'_’ — § | «—— l cc $306,675 55,755 $946,186 0328 100 005 55°
Syngas Genl Primary Load 1 Py cc $306.675 55,755 $946186 0328 100 005 55°
AC oC 724 Kwh/d — = = - - - - -
Resources Other
‘ 44 kW peak = e - - wo = = =
6| Solar Resource | Economics cc $306,675 55755  $946186 0328 100 005 55
!_I Biomass Resource :_Q'_I System Control -”J_’ H —» gl cC $ 306,675 55,755 $946,186 0328 1.00 0.05 55°
_1_' Temperature Synaas Gen 2 Converter S460 2 s 55 55 g e =
Ij Emissions cC $ 306,675 55,751 $946137 0328 1.00 0.05 55"
@J EOPSITRInLS AC DC CcC $ 306,675 55,751 $946137 0328 100 0.05 55
5 : Resources Other = - - - B — — =
ocumen
| 50 95.0 90.0 - — — — - — - -
@ .

Author | || 50 950 1000 _I Solar Resource @_I Economics CC  $306675 55751  $946137 0328 100 005 55
Notes 50 95.0 100.0 ’I Biomass Resource er System Control cC $ 306,675 55,751 $946,137 0328 1.00 0.05 55
50 95.0 100.0 - - — — — - - - -
i‘f_l 50 95.0 100.0 11: | Temperature - — — — — - - -
50 100.0 90.0 Gk o cC $ 306,675 55,735 $9455946 0328 1.00 0.05 55
50 100.0 90.0 ! I Emissions CcC $ 306,675 55,735 $945946 0328 1.00 0.05 55
5.0 100.0 90.0 . = = = = = =3 =3 =
50 1000 900 = I Constraints Il - N _ _ A " i
5.0 100.0 100.0 50 20 ¢ 'ST ’ ’ ] | 4| 45 27 2/ 35 20 CC $ 306,675 55,735 $59545946 0328 1.00 0.05 55
50 100.0 100.0 50 60 &f ’ ’ = 45 27 27 35 20 CC $ 306,675 55,735 $945946 0328 1.00 0.05 55°
50 100.0 100.0 20 20 - — — - - - - — — - - - -

5.0 100.0 100.0 20 60 - — — - - - — — — - - - -V

| |< - >
16 11 /20 15 _BJ Surrette S460 search space may be insufficient. 9
)| Completed in 14 seconds.




Interfaccia grafica software HOMER

Solar Resource Inputs

File Edit Help

' File View Inputs Outputs Window HEIp, @ HOMER uses the solar resource inputs to calculate the P array power for each hour of the year. Enter the latitude, and
. ] o either an average daily radiation value or an average clearness index for each month. HOMER uses the latitude value to
D & b E @ ? calculate the average daily radiation from the cleamess index and vice-versa.
Equipment to consider Add/Remove... Hold the pointer over an element or click Help for mare information.
Location
’ L » Q < Latitude tE - | 33 & Noth ¢ South  Time zone
wd | (GMT+01:00) Westen Europe, West Central Afi |
Syngas Gen1 || Primary Load 1 Py Longitude [ 12° [ 37" @ East € west ' SSISINWOPS. Yrosh Bl AICA
724 kwh/d
44 kKW peak Data source: (¢ Enter monthly averages ¢ Import time series data file Get Data Via Internet
Baseline data
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g Gen 2 C ¢ 460 Motk eamess | Daily Radiation g o orizontal Radiation 0
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AC Other bC ¥ | Febuay | 0817 4.270 Eel | [ e 0 R _‘/_/ ==
March | 0680 4960 5 M LT | ‘ k-
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‘ 94 )
M sQ’ ] System Control May U582 £.160 & 2
June A 0.560 £.500 E 0.4 &
Temperature | July 0.625 7.040 = S 5
l E August | 0.683 6.810 ] 0.2
. IS0 September| 0.726 5.810 : : : :
i 0.791 4610 ! | | | | | | |
_@] Constraints ElclobEI i 0.790 3,250 0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec LA
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December 0.838 2.830
Average: 0.663 5.070 Data Source... Plat... l Export... |

Scaled annual average (Kwh/ne/d) I 5.07 LJ Help | Cancel | oK |
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Interfaccia grafica software HOMER

Biomass Resource Inputs

' File View Inputs Outputs Window Help File Edit Help
D Bﬁ m @ ? ‘T'he biomass resource is the source of biogas [gasified biomass] for generator fuel. Enter the average monthly availability of

|biomass feedstock and its price per tonne. For calculations, HOMER uses scaled data: baseline data scaled up or down to

Equipment to consider Add/Remove... the scaled annual average value.

Hold the pointer aver an element or click Help for more information.
__’_'_’ —» 9 l P ’I Data source: (¢ Enter monthly averages  Import time series data file ‘
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Interfaccia grafica software HOMER
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Casil studio considerati

Utilizzando il software Homer e stato simulato il comportamento di due tipologie
di impianti:

« Microgrid con profilo di carico industriale

* Microgrid con profilo di carico residenziale
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Microgrid con profilo di carico industriale

Elementi del sistema:

N.2 generatori a biomassa da 27 kW
Impianto fotovoltaico da 60 kWp

Banco di 25 batterie collegate in serie con capacita complessiva di circa 70
KWh

Carico industriale avente picco di assorbimento massimo di circa 60 kW
Inverter fotovoltaico stand alone da 25 kW
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Microgrid con profilo di carico industriale

profilo di carico industriale

Jan

0 ore e 12 13 24
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Quadro riassuntivo carico industriale

7

Simulation Results

System Architecture: 60 kW PV 25 Surrette S460 Load Following Total NPC: $ 863,571
27 KW Syngas Genl 25 kW Inverter Levelized COE: $ 0.262/kwWh
27 KW Syngas Gen 2 22.5 kW Rectifier Operating Cost: $ 46,953/yr
Cost Summary | Cash Flow Bectical [PV | Bo2 | Biol | Battery | Converter | Emissions | Time Seres |
Production Kwhdyr % Consumption Kwh/yr % Quantity Kwh/yr %
PV array 98210 32 AC primary load 287,325 100 Excess electricity 8623 282
Syngas Genl 96,467 32 Total 287,325 100 Unmet electric load 10,527 353
Syngas Gen 2 111,002 36 Capacity shortage 11,124 373
Total 305680 100 :
Quantity Value
Renewable fraction 1.00
Max. renew. penetration 128%
20 Monthly Average Electric Production ~
e Syngas Gen1

= Syngas Gen 2

Power (kW)
8 8

o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Cash flow profilo industriale

Sensitivity case System architecture Cost summary
Surrette S460 Minimum Life: 5 yr PV Array 60 kW Total net present cost § 863,571
Battery Initial State of Charge: 90 % ?:gg’: 22:12 ;; mj Levelized cost of energy | $ 0.262/kWh
2 ¢ L ot Y d : ;
REI?UVE Rectifier Capacnjr). : 90 o’? Battery 25 Surrette S460 Operating cost $ 46,953 Nr
Maximum Annual Capacity Shortage: 5 % Inverter 25 KW
Minimum Renewable Fraction: 20 % Rectifier 225 kW

Dispatch strategy Load Following

Net Present Costs Annualized Costs
Capital | Replacement | O&M Fuel | Salvage | Total Capital | Replacement | O&M | Fuel | Salvage | Total
Component Component

($) ($) (%) (3) () ($) (SHyr) (Bhyr) (Shyr) | (Shyr) (SHyr) (Byr)

PV 62,400 0| 6,882 0 0| 69,282 PV 5,440 0| 600 0 0| 6,040
Syngas Gen1 | 102,600 48831 | 27,950 | 153,606 | -13,769 | 319,218 Syngas Gen1 8.945 4257 | 2437 | 13392 | -1,200 | 27,831
Syngas Gen 2 | 102,600 56,806 | 35,101 | 183,394 -921 | 376,980 Syngas Gen2 | 8945 4953 | 3,060 | 15,989 -80 | 32,867
Surrette S460 22425 22897 287 0 -3,496 | 42113 Surrette S460 1,955 1,996 25 0 -305 | 3,672
Converter 35,000 19544 | 1434 0 0| 55978 Converter 3.051 1,704 125 0 0| 43880
System 325,025 148,078 | 71,654 | 337,001 | -18,186 | 863,571 System 28,337 12,910 | 6,247 | 29,381 -1,586 | 75,290

Cash Flow Summary

400,000
PV

== Syngas Gen1
= Syngas Gen 2

300,000 == Surrette S460
& = Converter
s
8 200,000 +-
£
@
2 100,000 1 ] —————— —
a
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% —
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Report simulazione Syngas n.1

e _—

Simulation Results

System Architecture: 60 kW PV 25 Surrette S460 Load Following Total NPC: $ 863,571
27 KW Syngas Genl 25 kW Inverter Levelized COE: $ 0.262/kWh
27 KW Syngas Gen 2 22.5 kW Rectifier Operating Cost: $ 46,953/

Cost Summary | Cash Flow | Blectrical | PV~ Bio 2 [ Biol | Battery | Converter | Emissions | Time Series |

Quantity Value = Units Quantity Value Units Quantity Value Units
Hours of operation 3924 hityr Electrical production 96,467 Kwhiw Bio. feedstock consump. 258 twr
Number of starts 365 starts/yr Mean electrical output 246 kW Specific fuel consumption 1.869 kg/kwh
Operational life 127 w Min. electrical output 104 kW Fuel energy input 275,425 kWwWhiyr
Capacity factor 408 % Max. electrical output 27.0 kw Mean electrical efficiency B0 %
Fixed generation cost 408 $/hr

Marginal generation cost  0.0817 $/kwh

s

27.0
243
218
18.9
§. 186.2
135
R
s 10.8
E 8.1
54
2.7
0.0
XML Report HTML Report Help Close

16/11/2015 - 18




clfer tores

EnpjineEring

16/11/2015

Report simulazione Syngas n.2

bridnet

p
Simulation Results

System Architecture: 60 kW PV
27 kW Syngas Genl
27 KW Syngas Gen 2

Cost Summary | Cash Flow | Blectrical | PV

25 Surrette S460 Load Following
25 KW Inverter
22.5 kW Rectifier

l Bio2 Biol l Battery | Convenerl Emissions | Time Series |

Total NPC: $ 863571
Levelized COE: $ 0.262/kwWh
Operating Cost: $ 46,953/

Quantity Value = Units Quantity Value Units Quantity Value Units
i Hours of operation i 4928 hi/wr Electrical production 111,002 kWhiwr Bio. feedstock consump. 307 twr
Number of starts 366 starts/yr Mean electrical output 225 kwW Specific fuel consumption 1.939 kg/kwh
Operational life 101 wr Min. electrical output 810 kw Fuel energy input 328,837 kKWhiyr
Capacity factor 469 % Max. electrical output 260 kW Mean electrical efficiency 338 %
Fixed generation cost 4.08 $/hr
Marginal generation cost  0.0817 $/kwWh
KW
24 Syngas Gen 2 Output ‘27 2
243
218
189
> 18.2
O 135
3 .
< 10.8
S 8.1
o S T ) A N R T 54
27
0.0
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Report simulazione impianto FV 60kWp

P
Simulation Results

System Architecture: 60 kW PV 25 Surrette S460 Load Following Total NPC: $ 863,571
27 kW Syngas Genl 25 kKW Inverter Levelized COE: $ 0.262/kwWh
27 kKW Syngas Gen 2 22.5 kW Rectifier Operating Cost: $ 46,953/yr

Cost Summary | Cash Flow | Blectical PV | Bio2 | Biol | Battery | Converter | Emissions | Time Series |

Quantity Value Units Quantity Value Units
Rated capacity 60.0 kw Minimum output 00 kw
Mean output 11.2 kW Maximum output 47.7 kKW
Mean output 269 kwWh/d P penetration 330 %
Capacity factor 187 % Hours of operation 4,387 hi/y
Total production 98,210 kWh/yr Levelized cost 0.0615 $/kWh

n

o

NN W W
o b

Hour of Day
S

o o

o o
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Report simulazione batterie 70kWh

7

Simulation Results

System Architecture: 60 kW PV 25 Surrette S460 Load Following Total NPC: $ 863571
27 kW Syngas Genl 25 kW Inverter Levelized COE: $ 0.262/kWh
27 KW Syngas Gen 2 22.5 kW Rectifier Operating Cost: $ 46,9537y

Cost Summary | Cash Flow | Bectical | PV | Bio2 | Bo1  Battery | Converter | Emissions | Time Series |

Quantity Value Quantity Value Units Quantity Value Units
Stiing size 1 Nominal capacity 63.0 kwWh Energy in 4507 kKwWhiyr
Strings in parallel 25 Usable nominal capacity 41.4 Kwh Energy out 3636 kWhiyr
Batteries 25 Autonomy 1.08 hr Storage depletion 42 kwWhdyr
Bus voltage (V) 6 Lifetime throughput 34,850 kwh Losses 829 kWh/yr
Battery wear cost 0.719 $/kwh Annual throughput 4,065 kwhsyr
Average energy cost 0.000 $/Kwh Expected life 800 wr
50 Frequ-:;cy Histogram 100 Monthly Statistics
max
F40 80 ! ! ! ! daily hig
°; ] E mean
020 ! ] | i i ! i daily low
c 1 i i i ]
& 10
- —
0 20 40
State of Charge (%) Jan Feb Mar Apr May Jun Jul Aug Sep Oca Nov Dec
Bank State of Charge %
: 1 100
o Med a ilib ! 2 ¥yl J | T
2 ) IR LR | L
5 | 52
: ” i “l | ” ' :
40
Jun Jul
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Report simulazione inverter off grid 25 kW

- N
Simulation Results

System Architecture: 60 kW PY 25 Surrette S460 Load Following Total NPC: $ 863,571
27 KW Syngas Genl 25 kW Inverter Levelized COE: $ 0.262/kWh
27 kW Syngas Gen 2 22.5 KW Rectifier Operating Cost: $ 46,953/w

Cost Summary | Cash Flow | Blectrical | PV | Bio2 | Bio1 | Battery Converter IEmlssmns | Time Series |

Quantity Inverter Rectifier | Units Quantity Inverter Rectifier Units

Capacity 25.0 225 kwW Hours of operation 4,388 0 his/yr

Mean output 91 0.0 kw Energy in 88,717 0 kKwhiyr

Minimum output 0.0 0.0 kW Energy out 79,845 0 kKwhiyr

Maximum output 250 0.0 kW Losses 8,872 0 kKwWhiyr

Capacity factor 365 00 %

ot Inverter Output W ,
218
[T . 16.2
YARY 2

Hour of Day

it :

Jun Jul

24 Rectifier Output '-:'v‘.l <

0.8

> 18 0.6
o

% 12 0.4

5 0.2

z e 0.0

o
May Jun Jul Aug
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Microgrid con profilo di carico residenziale

Impianto pilota in fase di realizzazione a Rieti — Localita Pie di Moggio

Elementi del sistema:

N.2 generatori a biomassa da 15 kW
Impianto fotovoltaico da 30 kWp

Banco di 50 batterie collegate in serie con capacita complessiva di circa 100
kKWh

Banco di carico da 50 kVA cof 0,8 per simulare il profilo di carico
Inverter fotovoltaico stand alone da 30 kW
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Quadro riassuntivo carico residenziale

System Architecture: 30 kw/ PV 35 Surrette S460 Cycle Charging Total NPC: $ 709,748
15 kW Syngas Genl 30 kW Inverter Levelized COE: $ 0.309/kwh
15 kW Syngas Gen 2 30 k! Rectifier Operating Cost: $ 41,252/yr
Cost Summary | Cash Flow Electrical |PV | Syn 1 ] Syn2 ] Batteryl Converter] Emissions | Time Series I
Production kiw'hdyr % Consumption kwhdyr 4 Quantity kw'hyr 4
P array 49105 24 :AC primary load 0 200,430 SRI] Excess electricity 0.00160  0.000
Syngas Genl 113216 54 Total 200,480 100 Unmet electric load 270 0135
Syngas Gen 2 45683 22 Capacity shortage 288 0144
Total 208,004 100 .
(Quantity Yalue
Renewable fraction 1.00
Max. renew. penetration 108 %
25 Monthly Average Electric Production 2
— S;'r.-gas Gent
=== Syngas Gen 2
20
g 154 ! ! } } ! ! ! ! ! ! !
2
S 104
54
04
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Microgrid con profilo di carico residenziale

profilo di carico residenziale

254

kW
20-

154

10 . . '
o oOre 8 12 18 24
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o tenes hybridnet

Cash flow profilo residenziale

Sensitivity case System architecture Cost summary
Surrette S460 Minimum Life: 6 yr PV Array 30 kW Total net present cost $709,748
Battery Initial State of Charge: 100 % Syngas Gen1 15 KW Levelized cost of energy | § 0.309/kWh
Relative Rectifier Capacity: 100 % SyngasGen2 15 kW :
Maximum Annual Capacity Shortage: 2 % ﬁwit;?tzr gg S\L{i’rrette 5460 Raabniie el
Minimum Renewable Fraction: 60 % Rectifier 230 KW
Dispatch strategy Cycle Charging
Net Present Costs Annualized Costs
Capital | Replacement | O&M Fuel Salvage | Total Capital | Replacement | O&M | Fuel | Salvage | Total
Component Component -
(%) (%) (%) (%) (%) (%) (Shyr) ($iyr) (Shyr) | (Shyr) (Shyr) ($hyr)
PV 31,200 0| 3441 0 0| 34641 PV 2,720 0 300 0 0| 3,020
Syngas Gen1 57.000 83,853 | 30,331 | 167,969 | -16,600 | 322,553 Syngas Gen1 4970 7.311 | 2,644 | 14644 -1,447 | 28,122
Syngas Gen2 | 57.000 26,963 | 15401 | 74651 -7,877 | 166,138 Syngas Gen2 | 4,970 2,351 | 1,343 | 6,508 -687 | 14,485
Surrette S460 | 31,395 52,774 401 0 -1,754 | 82,816 Surrette S460 2,737 4601 35 0 -153 | 7,220
Converter 60,000 41880 | 1720 0 0| 103,600 Converter 5231 3,651 150 0 0| 9032
System 236,595 205,469 | 51,295 | 242,620 | -26,231 | 709,749 System 20,627 17,914 | 4472 | 21,153 -2,287 | 61,879

Cash Flow Summary

250,000

PV
- == Syngas Gen1
200,0004— == Syngas Gen 2
== Surrette S460
& == Converter
3 150,000 44— -
-}
[*]
E 100,000} — T = _— -
@® |
£ =
¥ 500004 — - — —
; =
[==—=rC==1s==—=x= N B
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Report simulazione Syngas n.1

System Architecture: 30 kw/ PV 35 Surrette S460 Cycle Charging Total NPC: $ 709,748
15 kW Syngas Genl 30 kKW Inverter Levelized COE: $ 0.309/kWh
15 kW Syngas Gen 2 30 kW Rectifier Operating Cost: $ 41,252/pr

Cost Summary | Cash Flow | Blectrical | PV~ Syn 1 ISynZ | Battery | Converter | Emissions | Time Series |

Quantity Value | Units | ~ Quantity Value Units | ~ Quantty | Value | Units |
i Hours of operation ?;885' hrdyr ' Electrical production 113,216 KWwWhiyr Bio. feedstock consump. 293 thyr
MNumber of starts 366 slartsf’yr‘ Mean electrical output 148 kw ‘ Specific fuel consumption 1.811 kag/kWwh
Operational life 6.52 wr | Min. electrical output 634 kw | Fuel energy input 313,226 Kwhdyr
Capacity factor 86.2 % ‘ Max. electrical output 15.0 kw Mean electrical efficiency 361 %
Fied generation cast 224 $me | - ' '

Marginal generation cost_ 0.0788 $/kwh |

Syngas Gen1 Output KW
16.0

o ek o4 e ) o b 1 1
g [PV BRI 'FHI | omEy lJll{ll'Hu" mx- Ir | i;

!
32

SENIRUTN L z

ug Sep

24

-
@

Hour of Day
]

Apr May
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Report simulazione Syngas n.2

System Architecture: 30 kw/ PV 35 Surrette S460 Cycle Charging Total NPC: $ 709,748
15 kW Syngas Genl 30 kKW Inverter Levelized COE: $ 0.309/k\Wh
15 kW Syngas Gen 2 30 kW Rectifier Operating Cost: $ 41,252/yr

Cost Summary ] Cash Flow | Blectrical | PV ] Syn1  Syn2 | Battery | Converter | Emissions | Time Series ]

Quantity YValue | Units Quantity Value Units Quantity Value Units
i Hours of operation i3,892 hrdyr Electrical production 45683 KwWhiyr Bio. feedstock consump. 130 tdyr
MNumber of starts 744 starts/yr Mean electrical output 11.7 kKw Specific fuel consumption 1.995 kg/kWh
Operational life 128 wr Min. electrical output 450 kw Fuel energy input 139,207 KWhiyr
Capacity factor 348 Z Max. electrical output 15.0 kw Mean electrical efficiency 328 %
Fixed generation cost 224 $r

Marginal generation cost  0.0786 $/kWh

kw

Hour of Day
o 0 w . - -
' o =N s>
N oo s O

el i L
N s @

Q-
(=]
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Report simulazione impianto FV 30kWp

System Architecture: 30 kw P
15 kW Syngas Genl
15 kW Syngas Gen 2

Cost Summary ] Cash Flow I Blectrical PV

Quantity
: Rated capacity
Mean output
Mean output
Capacity factor
Total production

18

Hour of Day
ra

35 Surrette S460
30 kW Inverter
30 kW Rectifier

ISyn 1| S;n2 I Battery ] Converter | Emissions | Time Series |

Value Units
300 Kw
5.6 kw
135 kwhid
187 %
49,105 KWwWhiyr

PV Qutp

#ML Report

Cycle Charging

ut

Total NPC: $ 709,748
Levelized COE: $ 0.309/k'\wWh
Operating Cost: $ 41,252/yr

Quantity Yalue Units
Minimum output 0.0 kw
M aximurm output 238 kw
P penetration 245 %
Hours of operation 4,387 hrfyr
Levelized cost 0.0615 $AKWh

KW
24.0
218
19.2
18.8
14.4
12.0
9.6
7.2
43
2.4
0.0
AUg
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Report simulazione batterie da ~100 kWh

System Architecture: 30 kiw/ P 35 Surrette S460 Cycle Charaing Total NPC: $ 709,748
15 kW Syngas Genl 30 kW Inverter Levelized COE: $ 0.309/kWh
15 kW Syngas Gen 2 30 kW Rectifier Operating Cost: $ 41,252/r

Cost Summary l Cash Flow I Eledricall PV ] Syn 1 ] Syn2  Battery |Convefterl Emissions] Time Series I

Quantity | Value | i Quantity | Value | Units Quantity l Yalue | Units \
iStingsize 1\ Nominal capacity 96.6 kwh Energy in 10,393 Kwhiyr
Strings in parallel 351 Usable nominal capacity 58.0 kwh Energy out 8,337 KWhiyr ‘
Batteries 35} Autonomy 214 hr Storage depletion 22 kwhiyr .

Bus voltage (V) 6| Lifetime throughput 48,790 kKwh Losses 2,041 kwhtyr |
Battery wear cost 0.719 $4KWwWh Annual throughput 9321 kwhiyr |
Average eneigy cost 01096 $/Kw/h _ Espectedifs Sy |
20 Frequency Histogram 100 Mo‘nthly Ttatistics
max
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Report simulazione inverter 30kWp

Cost Summary | Cash Flow | Electrical l PV

I S;n 1| Syn2 | Battery Converter |Emissions| Time Series

System Architecture: 30 kiw/ PV 35 Surrette S460 Cycle Charging Total NPC: $ 709,748
15 kW Syngas Genl 30 kW Inverter Levelized COE: $ 0.309/k\wWh
15 kW Syngas Gen 2 30 kW Rectifier Operating Cost: $ 41,252/

Quantity | Inverter | Rectifier | Units Quantity Inverter Rectifier Units
: 300 300 kw Hours of operation 3,795 3,208 hrsdyr
Mean output 53 05 kw Energy in 51,663 4,921 Kwhiyr
Minimum output 0.0 0.0 kw Energy out 46,501 4625 Kwhiyr
M aximum output 220 42 kw Losses 5,167 295 KwWhiyr
Capacity factor 17.7 18 %
% Inverter Output kW
2 240
18 I ‘:i
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Generatore a biomassa
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Report fotografico elementi installati
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Report fotografico elementi installati
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Report fotografico elementi installati
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GRAZIE PER L'ATTENZIONE

Ing.Pierino Martufi

E-mail: pierino.martufi@alfataueng.it
Tel.: 0696035750
Fax:0696035760
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