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Primary Load
Data Source:

Rescale Average:

Gilobal Solar
Data Source:

Rescale Average:

|21

HOMER Project Report - éi.SQ%Ium_Basecase

Generated from monthly profiles
80.775 kWh/d

Generated from monthly averages
4,905 kWwh/m2/d

Latitude: 18 deg. 47 min. N
Wind Speed
Data Source: Generated from monthly averages
Rescale Average:  0.000 m/s
PV Array
Costs: Rated Capital Replacement O&M
Capagcity Cost Cost Cost
(kW) ) (6] ($fyn)
3.000 734400 734400 0
5.500 11305280 1130590 0
7.200 1400000 1400000 0
Derating Factor: 80 %
Lifetime: 20 yr
Diesel
Costs: Rated Capital  |Replacement O&M
Capacity Cost Cost Cost
(kw) ® 6] ($/hn)
33.000 577800 577800 19.80
Operational Lifetime: 15000 hrs
Min. Load Ratio: 0%

Fuel Curve Intercept Coeff.: 0.080 L/hi/kW

Fuel Curve Slope:

Fuel Price:

0.250 L/hr/kwW
15.00 $/L
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Battery Bank
Battery Type:
Costs:

Cycle Life:

Float Life:

Max, Charge Rate:
Nominal Capacity:
Max. Capacity:
Capacity Ratio:
Rate Constant:

Min. State of Charge:

Init. State of Charge:
Roundtrip Efficiency:

Inverter
Costs:

Lifetime:
Efficiency:

Rectifier
Relative Capacity:
Efficiency:

Grid Extension

Grid Extension Capital Cost:
Grid Extension O&M Cost:
Grid Extension Power Cost;

Miscellaneous

Annual Real Interest Rate:;

Project Lifetime:

System Fixed Capital Cost:
System Fixed O&M Cost:
Value of Optional Energy:

Basic Battery

Nominal
Capacity
{(kwh)

Capital
Cost
(&

Replacement
Cost

($)

O&M
Cost
($ryn)

1.000

7500

7500

5.000

37500

37500

500 full cycles
10 yr

1.00 A/Ah
1.000 kWh
1.000 kWh
1.0000
1.0000

40 %

100 %

80.0 %

Rated
Capacity
kW)

Capital
Cost
(%

Replacement
Cost

%

Q&M
Cost

($/yr)

1.000

10000

10000

20 yr
90.0 %

75.0%
85.0 %

32000 $/km
6400 $/yr/km
4.000 $/kWh

10.0 %
25yr

0$

0 $iyr

0.00 $/kwh
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Optimization
PV Array Capacity:

Number of Type 1 Turbines:
Number of Type 2 Turbines:

Diesel Capacity:
Battery Capacity:
Inverter Capacity:
Dispatch Strategies:

Max. Unserved Energy:

€,3,4,5,5.5,7.2,810 kW

0

0

0,8.5,10,12,15,16.5,18,20 KW
0,5,10,20,40,60 kWh

0,1,2.4,4,10,15,18 kW

Combined (with 80.0% setpoint S.0.C))

0.0 %



HOMER Project Report - 31.59%lum_Basecase | © U1

Solution Rank:
Decision Variables
PV Array Capacity: (KW)
Turbine #1:
Turbine #2:
Diesel Capacity: (kW)
Battery Capacity: (kWh)
Inverter Capacity: (kW)
Rectifier Capacity: (kW)
Dispatch Strategy:
PV Array
Capital Cost:
Annualized Capital Cost:
Q&M Cost:
Annualized Cost:
Diesel Generator
Capital Cost:
Annualized Capital Cost;
O&M Cost:
Fuel Cost:
Annualized Cost:

Battery Bank
Capital Cost:
Annualized Capital Cost:
0O&M Cost:
Annualized Cost:
Inverter
Capital Cost:
Annualized Capital Cost:
O&M Cost;
Annualized Cost:
Totals
Capital Cost:
Annualized Capital Cost:
O&M Cost:
Annualized Cost:
Net Present Cost:
Optional Energy Income:
Levelized COE: ($/kWh)
Other Variables
PV Production: (kWh)
Wind Production: (k\Wh)
Diesel Production: {k\Wh)
Total Production: {kKWwWh)
Renewable Fraction: (%)
Primary Load Served: (kWh)
Deferrable Load Served; (KWh)
Unserved Energy: (kwWh)
Unserved Energy Fraction: (%)
Excess Energy: (KWh)
Excess Energy Fraction: (%)
Battery Throughput: (kWh)
Battery Life: (years)
Diesel Hours: (hours)
Diesel Starts:
Diesel Fuel Usage: (L)
Diesel Life: (years)
Diesel Max Load: (kW)
Diesel Min Load: (kW)

$ 734,400
$ 86,262
$0

$ 86,262

$ 262,636
$74,429
$ 29,565

$ 157,702

$ 261,696

$ 75,000
$25826

30
$25826

$ 40,000
$ 4,698
$0

$ 4,698

$1,112,036
$ 191,216
$ 29,565

$ 378,482
$ 3,435,500
$0

12.849

4,966
o

26,285
31,251
159
29,456
0

27

0.1
1,014
32
1,389
36
3,285
820
10,513
46
15.0
2.4

{Diesel Minimurn Load Ratio : 0%)

$315,164
$113,716

547,574
$ 207,003
$ 368,293

$ 37,500
$ 12,659

50
$12,659

$ 24,000
$2,819
$0
$2,819

$ 376,664
$129,195

$ 47,574
$383,772
$3,483,511
$0

13.017

0

0
29,828
29,828
0.0
29,483

$ 315,164
$ 121,151

$51,245
$213,053
$ 385,450

$0
$0
$0
$0

50
$0
$0
$0

$ 315,164
$121,151
$51,246

$ 385,450
$3,408,744
$0

13.074

$734,400
$ 86,262
30

$ 86,262

$ 288,900
$ 102,397

$42,699
$ 166,086
$331,182

$0
$0
$0
50

$ 24,000
$2,819
$0
$2,819

$ 1,047,300
$191,479
$ 42,699

$ 420,264
$3,814,750
30

14.256

4,966
o
26,851
31,817
15.6
29,481
0

2

0.0
2,044
6.4

0

10.0
4313
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Solution Rank:
Decision Variables
PV Array Capacity: (KW)
Turbine #1.
Turbine #2:
Diesel Capacity: (W)
Battery Capacity: (kWh)
Inverter Capacity: (KW)
Rectifier Capacity: (kW)
Dispatch Strategy:
PV Array
Capital Cost:
Annualized Capital Cost:
O&M Cost:
Annualized Cost:
Diesel Generator
Capital Cost:
Annualized Capital Cost:
O&M Cost:
Fuel Cost:
Annualized Cost:
Battery Bank
Capital Cost:
Annualized Capital Cost:
Q&M Cost:
Annualized Cost:
Inverter
Capital Cost:
Annualized Capital Cost;
O&M Cost:
Annuatized Cost:
Totals
Capital Cost:
Annualized Capital Cost:
O&M Cost:
Annualized Cost:
Net Present Cost:
Optional Energy income;
Levelized COE: ($/kWh)
Other Variables
PV Production; (kvWWh)
Wind Production: (KiWh)
Diesel Production: (kvWh})
Total Production: (KWwh)
Renewable Fraction: (%)
Primary Load Served: (KWh)
Deferrable Load Served: (kKWh)
Unserved Enetgy: (kWh)
Linserved Energy Fraction: (%)
Excess Energy: (KWh)
Excess Energy Fraction: (%)
Battery Throughput: (kWh)
Battery Life: (years)
Diesel Hours: (hours)
Diesel Starts:
Diesel Fuel Usage: (L)
Diesel Life: (years)
Diesel Max Load: (kW)
Diesel Min Load: (kW)

$ 210,109
$71,923
$29,794

$ 176,827

$ 278,544

§$ 150,000
$54,194

$0
$54,194

$ 100,000
$11,746

$0
$11,746

$ 460,109
$137,864
$29,794

(Diesel Minimum Load Ratio : 30%)

$ 734,400
$ 85,262
50

% 86,262

$ 262,636
$73.127
$ 28,917

$159,134

$ 261,179

$ 75,000
$28,510

$0
$ 28,510

$ 40,000
$4,698
$0

$ 4,698

$1,112,036
$ 192,598
$28,917

$ 380,649
$ 3,455,165
$0

12.920

4,966
0
27,013

$ 315,164
$121,151
$51,246
$408,223
$ 3,705,455
$0

13.846

0

0
35,556
35,556
00
20,483
)

0

0.0
6072
17.4

(4]

10.0
4745
730
15,722
3.2
16.8
54

$ 892,876
$ 104,877

$0
$ 104,877

$ 288,800
$95915
$ 39,491

$ 183,300

$328,7115

30
$0
50
$0

$ 40,000
54,698
$0

$ 4,608

$1.221.776
$ 205,490
$ 39,491

$ 438,200
$3.978377
$0

14.867

6,621
o
30,487
37,108
17.8
29,481



Primary Load
Data Source:
Rescale Average:

Global Solar
Data Source:
Rescale Average:
Latitude:

I8

HOMER Project Report - 31.'59%!um__BasecasePV

Generated from monthly profiles
80.775 kWwh/d

Generated from monthly averages
4.905 kWh/m2/d
18 deqg. 47 min. N

Wind Speed
Data Source: Generated from monthly averages
Rescale Average:  0.000 mfs
PV Array
Costs:; Rated Capital |Replacement O&M
Capacity Cost Cost Cost
(kW) @ ®) ($/yn)
3.000 734400 734400 0
5.500 1130590 1130590 0
7.200 1400000 1400000 0
Derating Factor: 90 %
Lifetime: 20 yr
Battery Bank
Battery Type: Basic Battery
Costs: Nominal Capital |Replacement| O&M
' Capacity Cost Cost Cost
(KWh) ($) %) ($/yr)
1.000 7500 7500 0
5.000 37500 37500 0
Cycle Life: 500 full cycles
Float Life: 10 yr
Max. Charge Rate: 1.00 A/Ah
Nominal Capacity: 1.000 kWh
Max. Capacity: 1.000 kWh
Capacity Ratio: 1.0000
Rate Constant; 1.0000
Min. State of Charge: 40 %
init. State of Charge: 100 %

Roundtrip Efficiency: 80.0 %




HOMER Project Report - 31.58%lum_BasecasePV

Inverter
Costs:

Lifetime:
Efficiency:

Rectifier
Relative Capacity:
Efficiency:

Grid Extension

Grid Extension Capital Cost:

Grid Extension Q&M Cost:
Grid Extension Power Cost:

Miscellaneous

Annual Real Interest Rate:
Project Lifetime:

System Fixed Capital Cost:
System Fixed O&M Cost:
Value of Optional Energy:

Optimization
PV Array Capacity:

Number of Type 1 Turbines:
Number of Type 2 Turbines:

Diesel Capacity:
Battery Capacity:
Inverter Capacity:
Dispatch Strategies:

Max. Unserved Energy:

0%

Rated Capital
Capacity Cost

(kW) ®)

Replacement
Cost

%

O&M
Cost
($fyn)

1.000 10000

10000

20 yr
90.0 %

75.0%
85.0%

32000 $/km
6400 $/yr/km
4.000 $/kWh

10.0 %

25 yr

0%

0 $iyr

0.00 $/kWh

15,25,28,30,35 kw
0

0

0 kw

100,300,350,400,440,600 kWh

2.4,4,10,15,18 kW

Combined (with 80.0% setpoint S.0.C))

10.0 %
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Solution Rank:
Decision Variables
PV Array Capacity: (kW)
- Turbine #1:
Turbine #2:
Diesel Capaciy: (kW)
Battery Capacity: (KWh)
Inverter Capacity: (kW)
Rectifier Capacity: (KW}
Dispatch Strategy:
PV Array
Capital Cost:
Annualized Capital Cost:
O&M Cost:
Annualized Cost:
Battery Bank
Capital Cost:
Annualized Capital Cost:
O8M Cost:
Annualized Cost:
Inverter
Capital Cost:
Annualized Capitat Cost;
O&M Cost:
Annualized Cost:
Totals
Capital Cost:
Annualized Capital Cost;
O&M Cost:
Annualized Cost:
Net Present Cost:
QOptional Energy Income:
Levefized COE: {$/kWh}
Other Variables
PV Production; (kKiWh)
Wind Production: (kKiWh)
Diesel Production: {kWh)
Total Production: (kWh)
Renewable Fraction: (%)
Primary Load Served: (k\Wh}
Deferrable Load Served: (kWh)
Unserved Energy: {kWWh)
Unserved Energy Fraction: (%)
Excess Energy: (kwh)
Excess Energy Fraction: (%)
Battery Throughput: (KWh)
Battery Life: (years)

$ 4,220,882
§ 495,783
30
$495,783

$ 2,250,000
$ 540,104
50
$540,104

$ 150,000
$17.619

50
$17.619

$ 6,620,882
$ 1,053,506
$Q

% 1,053,506
$9,562,717
$0

38.019

41,382
0

0
41,382
100.0
27,7110
o
1,773
6.0
4,708
11.4
26,531
87



loq
HOMER Project Report - 31.59%lum_DSM

Primary Load
Data Source: Generated from rmonthly profiles
Rescale Average:  64.399 kWh/d

Global Solar

Data Source: Generated from monthly averages
Rescale Average:  4.905 kWh/m2/d

Latitude: 18 deg. 47 min. N

Wind Speed

Data Source: Generated from monthly averages

Rescale Average:  0.000 m/s

PV Array
Costs: Rated Capital  |Replacement O&M
Capacity Cost Cost Cost
kW) ) %) ($1yr)
3.000 734400 734400 | Q
5500 1130590 1130590 0
7.200 1400000 1400000 0
Derating Factor: 90 % '
Lifetime: 20 yr
Diesel
Costs: Rated Capital  [Replacement O&M
Capacity Cost Cost Cost
(kW) ® ® ($/hn)
33.000 577800 577800 19.80
Operational Lifetime: 15000 hrs
Min. Load Ratio: 0%
Fuel Curve Intercept Coeff.: 0.080 L/hi/kW
Fuel Curve Slope: 0.250 L/hrfkW

Fuel Price: 15.00 $/L
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Battery Bank
Battery Type:
Costs:

Cycle Life:

Float Life:

Max. Charge Rate:
Nominal Capacity:
Max. Capacity:
Capacity Ratio:

Rate Constant:

Min. State of Charge:
Init. State of Charge:
Roundtrip Efficiency:

Inverter
Costs:

Lifetime:
Efficiency:

Rectifier
Relative Capacity:
Efficiency:

Grid Extension

Grid Extension Capital Cost;
Grid Extension O&M Cost:
Grid Extension Power Cost;

Miscellaneous

Annual Real Interest Rate:
Project Lifetime:

System Fixed Capital Cost:
System Fixed O&M Cost:
Value of QOptional Energy:

Basic Battery

110

Nominal
Capacity
{(kWh)

Capital
Cost
62

Repiacement
Cost

2]

O&M
Cost

($fyn)

1.000

7500

7500

5.000

"~ 37500

37500

500 full cycles
10 yr

1.00 A/Ah
1.000 kWh
1.000 KWh
1.0000
1.0000

40 %

100 %

80.0%

Rated
Capacity
(kW)

Capital
Cost
%)

Replacement
Cost

]

O&M
Cost
$ryn)

1.000

10000

10000

20 yr
90.0 %

75.0 %
85.0 %

32000 $/km
6400 $/yr/km
4.000 $/kwWh

10.0 %

25 yr

0%

0 $/yr

0.00 $/kWh
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Optimization
PV Armray Capacity:

Number of Type 1 Turbines:
Number of Type 2 Turbines:

Diesel Capacity:
Battery Capacity:
inverter Capacity:
Dispatch Strategies:

Max. Unserved Energy:

0,3,4,5,5.5,7.2,8,10 kW

0

0

0.8.5,10,12,15,16.5,18,20 kW
0,5,10,20,40,60 kWh

0.1,2.4,4,1015,18 kW

Combined (with 80.0% setpoint 5.0.C))

0.0 %
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Solution Rank; 1 @ @ 4

Decision Variables

PV Array Capacity: (KW) 0.0 0.0 3.0 5.0
Turbine #1: 0 0 0 o
Turbine #2: 0 0 0 0
Diesel Capacity: (kW) B85 16.5 15.0 150
Battery Capacity: {(k\Wh} 40.0 0.0 . 10.0 0.0
Inverter Capacity: (kW) 10.0 0.0 4.0 4.0
Rectifier Capacity: (kW) 7.5 0.0 30 30
Dispatch Strategy: cM CcM cM cM
PV Array
Capital Cost: $0 $0 $ 734,400 $1,051,352
Annualized Capital Cost: $0 $0 $ 86,262 $ 123,491
O&M Cost: $0 $0 50 50
Annualized Cost: . $0 $0 $ 86,262 $ 123,491
Diesel Generator
Capital Cost: $ 148,827 $ 288,900 $262,636 $ 262,636
Annualized Capital Cost: $ 562,255 $111,055 $72,260 $ 83,126
O&M Cost: $21,752 $ 46,976 $28485 $33.885
Fuel Cost: $139,712 $182,097 $ 132,687 $ 142,582
Annualized Cost: $213,718 $340,128 $ 233,433 $ 259,584
Battery Bank
Capital Cost: $ 300,000 $0 $ 75,000 $0
Annualized Capital Cost; 582,741 30 $ 29,581 50
Q&M Cost: $0 $0 $0 $0
Annualized Cost: 82,711 $0 $ 29,581 50
Inverter
Capital Cost: $ 100,000 $0 $ 40,000 $ 40,000
Annualized Capital Cost: $11,746 $0 $ 4,698 $4,698
O&M Cost: $0 ; 50 $0 $0
Annualized Cost: $11,746 50 $ 4,698 $ 4698
Totals
Capital Cost: $ 548,827 $ 288,900 $1,112,036 $ 1,353,988
Annpualized Capital Cost: $146,742 $ 111,055 $ 192,802 $211,316
O&M Cost: §21,752 $ 46,976 $ 28,485 $ 33,885
Annualized Cost: $308,205 $ 340,128 $ 353,674 $ 387,783
Net Present Cost; $ 2,797,588 $ 3,087,353 $3,213,040 $ 3,519,926
Optionat Energy Income; $0 50 $0 $0
Leveiized COE: ($/kwh) 13.112 14.470 15.061 16.511
Other Variables
PV Production; {(kWwh) 0 0 4,966 8,276
Wind Production: (kWh) 0 0] o o
Diesel Production; {kWh) 25,656 23,506 20191 19,850
Tota! Production; (kWh) 25,656 23,506 25,157 28,226
Renewable Fraction: (%) 0.0 00 19.7 293
Primary Load Served: (kWh) 23,506 23,506 23,503 23,488
Defetrable Load Served: (kwh) 0 0 0 -0
Unserved Energy: (kWh) 1] 0 3 20
Unserved Energy Fraction: (%) 0.0 0.0 0.0 Q1
Excess Energy: (kWh) 0 o] 794 4,348
Excess Energy Fraction: (%) 00 0.0 32 154
Battery Throughput: (kWh) 4,233 0 1,630 0
Battery Life: (years) 47 100 3.1 100
Diesel Hours: (hours) 4,265 4745 3,165 3,765
Diesel Starts: 730 730 815 774
Diese! Fuel Usage: (1) 9,314 12,140 8,846 9,505
Dieset Life: (years) 35 32 47 40
Diesel Max Load: (kW) 8.5 160 15.0 150
Diesel Min Load: (kW) 2.0 13 21 00

(Diesel Minimum Load Ratio : 0%)
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Solution Rank:
Decision Variables
PV Array Capacity: (kW)
Turbine #1:
Turbine #2:
Diese! Capacity: {(KiW)
Battery Capacity: (KWh)
Inverter Capacity: (kW)
Rectifier Capacity: (KW)
Dispatch Strategy:
PV Array
Capital Cost:
Annualized Capital Cost:
Q&M Cost:
Annualized Cost:
Diesel Generator
Capital Cost:
Annualized Capital Cost:
O&M Cost:
Fuel Cost:
Annualized Cost:
Battery Bank
Capital Cost:
Annuglized Capital Cost:
O&M Cost:
Annualized Cost:

Inverter
Capital Cost;
Annualized Capital Cost:
O&M Cost:
Annualized Cost:
Totals
Capital Cost:
Annualized Capital Cost:
O&M Cost:
Annualized Cost:
Net Present Cost:
Optional Energy Income:
Levelized COE: ($/kWh)
Other Variables
PV Production: (kWh)
Wind Production: (kWWh)
Diesel Production: (Kwh)
Total Production: (iiWh)
Renewable Fraction: (%)
Primary Load Served: (KWh)
Deferrable Load Served: (KWh)
Unserved Energy: (KWh)
Unserved Energy Fraction; {%)
Excess Energy: (kKWh)
Excess Energy Fraction: (%)
Battery Throughput: (}/Vh)
Battery Life: (years)
Diesel Hours: (hours)
Diesel Starts:
Diesel Fuel Usage: (L)
Diesel Life: (years)
Diesel Max Load: (kW)
Diesel Min Load: (kW)

$210,10@
$71,052
$ 29,808
$153,875
$ 255,636

$ 75,000
$ 39,681

30
$ 390,681

$ 40,000
$ 4,698
$0

$ 4,698

$325,108
$116,332
$ 20,808
$300,015
$ 2,723,247
50

12.767

(Diesel Minimum 1.oad Ratio : 30%)

$ 734,400
$86,262
50

$ 86,262

$ 175,001
$48,547
$19.176

$120.423

$ 188,148

$ 300,000
$68,603
50

$ 68,603

$ 100,000
$11,746

$0
$11,746

$ 1,309,491
$ 215,158
$19176

$ 354,757
$3,220,147
$0

15.092

4,966
0
21,886
26,852
185
23,508
0

0

$ 288,900
$111,055

$ 45,976
$ 206,330
$ 364,361

$0
50
$0
$0

30
$0
$0
30

$ 288,900
$111,055
$ 46,976

$ 364,361
$3,307,317
$0

15.501

8
o
29,867
29,967

$1,051,352
$123,491
50

$ 123,491

3262638
$83126
$33,885

$ 157,304

$274316

$ 40,000
$4,698
$0
$4,698

$ 1,353,988
$211,316
$ 33,885

$ 402,506
$ 3,653,560
$0

17.138

8,276
0
23875
32,151
257
23,486



Primary Load
Data Source:
Rescale Average:

Global Solar
Data Source:
Rescale Average:
Latitude:

Wind Speed
Data Source:
Rescale Average:

PV Array
Costs:

Derating Factor:
Lifetime:

Battery Bank
Battery Type:
Costs:

Cycle Life:

Float Life:

Max. Charge Rate:
Nominal Capacity:
Max. Capacity:
Capacity Ratio:
Rate Constant:

Min. State of Charge:

Init. State of Charge:
Roundtrip Efficiency:

HOMER Project Report - 31.59%lum_DSMPV

[y

Generated from monthly profiles
64.399 kWh/d

Generated from monthly averages
4.905 kWh/m2/d
18 deg. 47 min. N

Generated from monthly averages

0.000 m/s

Rated Capital Replacement O&M
Capacity Cost Cost Cost
(kw) 6] % ($fyn)
3.000 734400 734400 0
5.500 1130590 1130590 0
7.200 1400000 1400000 0
90 %
20yr
Basic Battery
Nominal Capital Replacement O&M
Capacity Cost Cost Cost
(kWh) % 3 ($fyr)
1.000 7500 7500 0
5.000 37500 37500 0
500 full cycles
10 yr
1.00 A/Ah
1.000 kWh
1.000 kWh
1.0000
1.0000
40 %
100 %
80.0%
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Inverter
Costs:

Lifetime:
Efficiency:

Rectifier
Relative Capacity:
Efficiency:

Grid Extension

Grid Extension Capital Cost:

Grid Extension O&M Cost:
Grid Extension Power Cost:

Miscellaneous

Annual Reaf Interest Rate:
Project Lifetime:

Systern Fixed Capital Cost:
System Fixed O&M Cost:
Value of Optional Energy:

Optimization
PV Array Capacity:

Number of Type 1 Turbines:
Number of Type 2 Turbines:

Diesel Capacity:
Battery Capacity:
Inverter Capacity:
Dispatch Strategies:

Max. Unserved Energy:

Rated
Capacity
(kW)

Capital
Cost
&

Replacement
Cost

&)

O&M
Cost

($ryn)

1.000

10000

10000

20 yr
90.0 %

75.0%
85.0 %

32000 $/km
64900 $/yi/km
4.000 $/kWh

10.0%
25yr

0%

0 $iyr

0.00 $/kWh

15,25,26,28,30 kW

0
0
0 kW

50,100,150,200,300,350 kWh
2.4,4,10,15,18 kW
Combined (with 80.0% setpoint S.0.C.)

10.0 %
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Solution Rank: 1
Decision Variables
PV Array Capacity: (kW) 250
Turbine #1: 0
Turbine #2: 0
Diesel Capacity: (KW) 0.0
Battery Capacity: (KWh) 150.0
Inverter Capacity: (kW) 15.0
Rectifier Capacity: (kW) 13
Dispatch Strategy: CM
PV Array
Capital Cost: $ 4,220,882
Annualized Capital Cost; $ 495,783
Q&M Cost: $0
Annualized Cost: $ 495,783
Battery Bank
Capital Cost: $1,125,000
Annualized Capltal Cost: $367,740
O&M Cost: $0
Annualized Cost: $ 367,740
Inverter
Capital Cost: $ 150,000
Annualized Capial Cost: $17.619
Q&M Cost: $0
Annualized Cost: $17,619
Totals
Capital Cost: $ 5,495,882
Annualized Capital Cost: $881,142
O&M Cost: 50
Annualized Cost: $ 881,142
Net Present Cost: $7,998,164
QOptionafl Energy Income: $0
Levelized COE: ($/kWh) 39.876
Other Variables
PV Production: (kwh) 41,382
Wind Production: (kwh) 0
Diesel Production: (kWh) o
Total Production: {KWh) 41,382
Renewable Fraction: (%) 100.0
Primary Load Served: (kWh) 2,097
Deferrable Load Served: (kwWh) o
Unserved Energy: (kWh) 1,409
Unserved Energy Fraction: (%) 6.0
Excess Energy: (kwh) 12,483
Excess Energy Fraction: (%) 30.2
Battery Throughput: (ivh) 19,575

Battery Life: (years) 38
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Ty
Rated Capital |Replaceme | O&M Cost
Capaity | Cost (B) {ntCost (B)] (B/hr.)
(kW)
PV 3 734,400 734,400 0
5.5 1,130,590 | 1,130,590 0
72 1,400,000 | 1,400,000 0
Diesel 33 577,800 577,800 19.8
Battery 1 7,500 7,500 0
5 37,500 37,500 0
Invertor 1 10,000 | 10,000 0
interest rate 0.1
Project Lifetime 25 YIS, CRF: 06.11017
PV Lifetime 20 YIS,
Inveter Lifetime 20 VIS,
saniTudemas (5AUAUAY) 15 B/L
81915 1FNUNDBARBULNAAY (TW) 35 yIs.
SIPMABARBNUNARD YA TW 234 B/MvMaga  $1UU 200 vaoe
YU Primary Life time(yr)
Uszinnszvy
PV DG Batt Inv load served| Batt DG
DG 0 16.5 0 0 23,506.00 - 3.16
DG/batt/Inv 0 12 10 4 23,500.00 | 2.20 3.62
PV/DG/batt/In] 3 15 10 4 23,503.001 3.10 4,74
PV/batt/Inv 25 0 150 I5 20,054.00 | 3.80 -




System Type

PV array (kW)

DG (kW)

Battery (kWh)

Inverter (kW)

PV Array : '
Life time (yr)

CRF

Capital Cost(B)

Ann, Cap. Cost(BB)
0&M

Annualized Cost (IB)
Diesel Generator :
DG operating hour*(hrs./yr)
Diesel Life* (yr)

Ann, fuel usage™ (L/yr)
CRF

Capital Cost(1)

Ann. Cap. Cost(B)
O&M Cost(B/yr)

fuel Cost (B/yr)

DG Annualized Cost (1)
Battery Bank :

Batt Life* (yr)

CRF

Capital Cost(B)

Ann. Cap. Cost(IB)
O&M Cost(B/yr)

Annualized cost (IB)

DG

0.00
16.50
0.00
0.00

4,745.00
3.16
12,140.00
0.385
288,900.00
111,082.05
46,975.50
182,100.00
340,157.55

119

0.00
12.00
10.00

4.00

4,140.00
3.62
10,258.00
0.343
210,109.09
72,004.39
29,808.00
153,870.00
255,682.39

2.20
0.5287
75,000.00
39,649.34
0.00
39,649.34

= o
nuEme : * #anms 14 1dsunsy HomerPro 33134

DG/batt/Inv - PV/DG/batt/Inv

15
10

20

0.117
734,400.00
86,262.35
0.00
86,262.35

3,165.00
4.74
8,846.00
0.275
262,636.36
72,251.26
28,485.00
132,690.00
233,426.26

3.10
0.3909
75,000.00
29,318.41
0.00
29.318.41

PV/batt/Inv

25

150
i5

20

0.117
4,220,881.18
495,783.12
(.00
495,783.12

3.80

0.3291
1,125,000.00
370,258.18
0.00
370,258.18
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System Type DG DG/batt/Inv PV/DG/batt/Inv  PV/batt/Inv
Inverter ;

Life time (yr) 20.00 20.00 20.00
CRF 0.1175 0.1175 0.1175
Capital Cost(lB) 40,000.00 40,000.00 150,000.00
Ann. Cap. Cost(B) 4,698.38 4,698.38 17,618.94
O&M Cost(B/yr) 0.00 0.00 0.00
Annualized cost (I8) 4,698.38 4,698.38 17,618.94
Compact Fluorescent Lamps

initial capital cost of CFL(JB, 46,800.00 46,800.00 46,800.00 46,800.00
Annualized cost (B/yr) 16,499.24 16,499.24 16,499.24 16,499.24
Totals :

Primary load served (KWh/y 23,506.00 23,500.00 23,503.00 22,097.00
Capital Cost(B) 283,900.00 325,109.09 1,112,036.36  5,495,881.18
Capital Cost (I8) 33570000 371,909.00  1,158,836.36 5,542,681.18
(include CFL initail cost)

Ann. Cap. Cost(B/yr) 111,082.05 116,352.11 192,530.41 883,660.25
Ann. CFL cost (B/yr) 16,499.24 16,499.24 16,499.24 16,499.24
O&M Cost(B/yr) 46,975.50 29,808.00 28,485.00 0.00
Anmn Fuel cost (B/yr) 182,100.00 153,870.00 132,690.00

Annualized cost (B/yr) 356,656.79 316,529.35 370,204.64 900,159.49
Net Present Cost: 3,237,387.95  2,873,149.55 3,360,362.37  8,170,783.67
COE - 15.17 13.47 15.75 40.74
COE (not included Eff, 14.47 12.77 15.05 39.99

Measures cost)

VUGN © * HAIA15 19 115105 HomerPro 31R5 129
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UNANNIFINIG UNAUIFINT “Economics of Demand Side Management and Hybrid
Renewable Energy System for a Remote Village Electrification in
Northern Thailand”, ﬂ'li‘lJi%ﬂg’ﬂJ‘mﬁGMﬂ'ﬁ Australasian University
Power Engineering Conference (AUPEC’01) 1lszinrooainsidy, w.a.
2544

Ausiesan UNAMNIINS “Effects of Demand Side Management on
Planning of an Isolated Renewable Power System for Rural
Community”, ﬂ?iﬂi&‘ljnmﬁﬂ)”lﬂ‘li IASTED International Conference

on Power and Energy System 15 zmﬁ’ﬂ?“b’, W.f. 2544



