power

Example of a phase 1 scoping for aclient based in Central America

Modd for a Generic Micro, and a 1.36kW BTS, both including secondary load

allowance for heat exchanger and battery cooling.

Summary

3kW PV Array

Proven 6kW Wind Turbine
24 2500Ah Batteries
10kw Generator

AC Primary load
DC Primary Load
PV Output

Wind Turbine

Generator

Generator

Hrs of operation
No of starts
Annual fuel usage

Generic Micro 1.36kW BTS
v v
v v
v v
v v
kWh/yr 8,687 10.439
kWh/yr 5,300 13,980
Total kWh/yr 13,987 24,419
kWhyr 5,328 5,328
30% 18%
kWh/yr 8,251 8,251
46% 28%
kWh/yr 4,262 15,799
24% 54%
Total 100% 100%
hr/yr 618 1,645
44 148
/yr 1,560 5,266
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System Report - Generic Micro

System architecture

power

PV Array: 3 kW

Wind turbine: 1 Proven 6kW DC
Generator 1: 10 kW

Battery: 24 Hoppecke 20 OPzS 2500
Inverter: 5 kw

Rectifier: 5 kW

Dispatch strategy: Cycle Charging

Annual electric energy production

Monthly Average Electric Production

20 P c |Production |Fraction
28 = iliind omponent
Zon — zenerator 1 | () |
=z PVarray | 5328  30%
g'e |Wind turbine | 8,251 | 46%
E;'z (Generator 1 | 4.262|  24%
B Total | 17,841 100%
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Annual electric energy consumption
| Load Consumption |Fraction | Variable \Value | Units
| | (Whiyr) | 'Renewable fraction: |0.761 |
/AC primary load | 8,687| 62% [Excess electricity: | 1,474 [kWh/yr
IDC primary load | 5300 38% [Unmet load: 0 |kwhiyr
Total | 13,987 100% \Capacity shortage: | O [kWh/yr
PV
| Variable | Value |Units
|Average output: | 14.60 |kWh/d
Minimum output:  [0.0001130 KW
|Maximum output: | 3.31 |kW
|So|ar penetration: | 38.1 |%
|Capacity factor: | 20.3 |%
|Hours of operation: | 4,722 |hr/yr
Battery state of charge Generator 1
| Variable |Va|ue | Units
Frequency Histogram |H0urs of operation: | 618 |hr/yr
512 |Number of starts: | 44 |starts/yr
E . |Operationa| IifeT: | 24.3 |yr
g |Average electrical output: | 6.90 |kW
% 4 |Minimum electrical output: | 6.17|kW
- |Maximum electrical output: | 7.62 |kW
% 20 40 &0 &0 100 |Annual fuel usage: | 1,560 |L/yr
State of Charge () |Specific fuel usage: |0.366 |L/kWh
|Average electrical efficiency: | 27.8 |%




System Report — 1.36kW BTS

System architecture

power

PV Array: 3 kw

Wind turbine: 1 Proven 6kW DC
Generator 1: 10 kW

Battery: 24 Hoppecke 20 OPzS 2500
Inverter: 10 kW

Rectifier: 10 kW

Dispatch strategy: Cycle Charging

Annual electric energy production

Monthly Average Electric Production

4 P |Component IProduction |Fraction
=3 :qu:-ll'niratnr“l | | (kWhiy) |

H Pvaray | 5328 18%
g2 \Wind turbine | 8,251  28%
T Generator 1 | 15,799  54%

Total | 29,378 100%
Jdan Feb Mar Apr May Jun Jul Aug Sep Ot Mow Dec

Annual electric energy consumption

| loag  |Consumption |Fraction | Variable  |Value | Units

| | (kwhiyr) | IRenewable fraction: | 0.462 |

|AC primary load | 10,439| 43% |Excess electricity: | 178 |kWh/yr

|DC primary load | 13,980| 57% |Unmet load: | 0 |kWh/yr

Total | 24,419 100% \Capacity shortage: | O [kWh/yr

PV

| Variable | Vvalue |Units

|Average output: | 14.60 |kWh/d

Minimum output:  [0.0001130 KW

|Maximum output: | 3.31 |kW

|So|ar penetration: | 21.8|%

|Capacity factor: | 20.3 |%

|Hours of operation: | 4,722 |hr/yr

Battery state of charge

Frequency Histogram
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Generator 1

| Variable

\Value | Units

|Hours of operation: | 1,645 |hr/yr
|Number of starts: | 148 |starts/yr
|Operationa| life: | 9.12 |yr
|Average electrical output: | 9.60|kW
|Minimum electrical output: | 3.00 |kW
|Maximum electrical output: |10.00 |kW
|Annua| fuel usage: |5,266 |L/yr
|Specific fuel usage: |0.333 |L/kWh

|Average electrical efficiency: | 30.5 |%




