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HOMER Economic Models — US Navy

1. Introduction

Figure 1: Navy locations modeled in HOMER
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This LETTER REPORT has been prepared by Idaho National Laboratory for US Navy NAVFAC
EXWC to support in testing pre-commercial SIREN (Simulated Integration of Renewable Energy
Networks) computer software models. In the logistics mode SIREN software simulates the combination
of renewable power sources (solar arrays, wind turbines, and energy storage systems) in supplying an
electrical demand. NAVFAC EXWC will create SIREN software logistics models of existing or planned
renewable energy projects at five Navy locations (San Nicolas Island, AUTEC, New London, & China
Lake), and INL will deliver additional HOMER computer models for comparative analysis. In the
transient mode SIREN simulates the short time-scale variation of electrical parameters when a power
outage or other destabilizing event occurs. In the HOMER model, a variety of inputs are entered such as
location coordinates, Generators, PV arrays, Wind Turbines, Batteries, Converters, Grid costs/usage,
Solar resources, Wind resources, Temperatures, Fuels, and Electric Loads. HOMER's optimization and
sensitivity analysis algorithms then evaluate the economic and technical feasibility of these technology
options and account for variations in technology costs, electric load, and energy resource availability.
The Navy can then use HOMER’s optimization and sensitivity results to compare to those of the SIREN
model.

The U.S. Department of Energy (DOE) Idaho National Laboratory (INL) possesses unique
expertise and experience in the software, hardware, and systems design for the integration of renewable
energy into the electrical grid. NAVFAC EXWC will draw upon this expertise to complete mission
requirements.



2. San Nicholas Island

2.1 HOMER Analysis

Figure 2: San Nicholas Island HOMER
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The HOMER (Hybrid Optimization of Multiple Energy Resources) model greatly simplifies the
task of designing hybrid renewable microgrids, whether remote or attached to a larger grid. HOMER's
optimization and sensitivity analysis algorithms allow you to evaluate the economic and technical
feasibility of a large number of technology options and to account for variations in technology costs,
electric load, and energy resource availability.

For San Nicholas Island inputs we have included:

e 1-1150kW Generator

e 7 —100kW Northern Power Wind Turbines

e Flat panel fixed PV up from 250kW up to 2000kW

e 280kW/1MWh Primus Power EnergyPod Battery (allowed up to 4)
e System Converter up to 2000kW

This model used the location coordinates of 33° 15.05° N, 119°29.97° W and wind resource data from the
50m NREL Met tower. The solar resource was downloaded from the NREL Solar database and the
electrical load data was analysis of spreadsheet data provided for Dec13, Jan14, Feb14, Junl4, Jull4, &
Augl4. Homer requires 1 year of hourly/monthly data so a linear interpolation algorithm was used to fill



in the missing months. A temperature resource was also included and was downloaded from NASA’s
surface and solar database. Refer to following figures:

Figure 3: San Nicholas Generator Component
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Figure 4: San Nicholas PV Component
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Figure 5: San Nicholas Wind Turbine Component
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Figure 6: San Nicholas Battery Component
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Figure 7: San Nicholas Converter Component
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Figure 8: San Nicholas Solar Resource
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Figure 9: San Nicholas Temperature Resource
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Figure 10: San Nicholas Wind Resource
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Figure 11: San Nicholas Fuel Resource
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Figure 12: San Nicholas Electrical Load
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Table 1: San Nicholas Weekday Electrical Load Profile

Vearly Load Data [=]

Weekdays | Weekends

Hour | January | February | March April May June July August | September| October | November  December
0 547074 503185 579855 566525 553195 539855 558336 540485 554771 560056 565341 570625
1 536561 574664 561702 S4B740 535777 522815 532005 535680 543881 552082 560283 568484
2 528984 564.009 553.209 542320 531430 520.541 521476 528633 540315 551.996 563.678 575.359
3 531363 558677 548350 538023 527696 517359 513492 530260 542844 555429 568014 580593
4 530071 558768 548506 538424 528252 518080 509861 524630 539118 553507 568095 582584
5 535177 558501 550432 541273 532113 522954 508847 523279 538722 554166 569609 585053
6 566.447 582.180 579.653 567.127 554.600 542073 528.058 540901 558313 575.726 593.139 610.552
7 621372 652066 633308 614731 595084 577397 562712 571472 503012 614552 636002 657631
8 547760 679645 663181 646717 630252 613788 603834 610988 526580 642171 657763 673334
9 516607 653505 643884 634172 624451  Gl474% 588403  597.809 509116 620332 631549 642765
10 623.293 630.785 6541238 631691 622144 612.598 585.485 603.180 613.907 624633 635.359 646.086
11 542215 665117 653712 642307 630001 619496 605651 620669 636235 642801 649367 655932
12 542929 676520 667304 657989  64B673 630357 635024 665564 663608 661552 659695 657740
13 548937 673872 665867  657.855 640843 641831 637781 666824 562037 659050 655163 651277
14 6544339 668.228 6559.934 651.640 543346 635.053 635613 666.025 660.212 654.399 648.586 642773
15 518877 642811 633265 623610 613073 604328 620501 649403 642084 634764 627445 620135
16 514802 633473 621834 610196  S9BSST 586918 608213 620635 524882 620328 615674 611020
17 514732 637.849 623467 609085 594703 580320  609.035 624901 523809 622717 621524 620532
18 633123 635.364 640364 625364 610354 595364 626838 623064 628366 633660 638971 644273
19 655368 674115 655186 636257 617320 508400 616953 619647 631032 642417 653802  665.87
20 534487 681723 653610 637496 615383 593260 604133 617679 522850 628222 633493 638764
2 519023 668705 648587 628468 608349 588230 605152 611252 516003 620934 625775 630516
22 599282 643063 625964 608065 590566 573086 589927 602057 605869 609681 613493 617305
23 561628 613245 601882 590520 579158 567795 57978l 574229 577893 581556 585210 583882

Copy changes to right Copy changes to weekend

Table 2: San Nicholas Weekend Electrical Load Profile

Yearly Load Data (5]

Weskdays | Weekends

Hour | January | February | March April May June July August | September|  October | November | December
0 521548 552183 546781 541378 535975 530573 528584 536952 530526 542100 544673 547247
1 511065 544158 537420 530683 523945 517209 516618 520070 527131 533192 539254 545315
2 515503 541581  530.825 538070 536315 534550 502502 527885 522036  537.085 543036 542086
3 517862 537755  537.078 536401 535724 535046 493722 518403 528345 538287 548228 558172
4 515477 536902 535253 533805 531955 530308 493841 514692 526537 538381 550226 562071
H 521076 540541  537.638 534735 531832 528920 493844 517242 520079 542716 555453 568190
6 522805 544183 540044 535905  53L7E6 527627 499341 519443 531565 543686 393808 567929
7 560405 586540 576304 566058 555815 545570 518776 542684 558737 574790 500843 505396
8 580648 614608 60L145 587591 574037 560483 543720 564504 577724 500843 604162 517381
9 565482 505086 591585 STBA03 564622  SSL140 545782 549294 563756 578218 592680  507.142
10 576372 504093  50L928 579764 567599 555435  54B800 556145 567406 578667 589927  s0L188
u 585738 622021 609.331 596541 583951 571261 536520 577658 S€3580 593501 601423 503344
12 588667 621252 610891 600531 500070 579810 573958 604749 605136 605524 605012 505300
13 582631 618273 610498 602724 504350  SE7.A76 589558 622669 617058 611447 605835 500224
14 591387 500637 603624 597612 501600 585587 585476 614707 611477 608248 605018  50L788
15 578762 582011 578308 575805 572703 569600 570193 605148 509532 504116 583501 583085
16 572696 572222 S67.661 563100 538340 553979 560823  590.843  SE9283 587722 386162 584601
17 579160 583577 574766 565955  557.045 548334 568954 586138 565128 584117 583107 582007
18 502498 598488 583503 580518 571534 562549 593113 508467 598632 598797 508962 593127
19 617345 608893 507921 586949 575977 565005 590041 605509 608685 611860 615035 518211
20 601853 597068 587580 578092 568605 559117 579519 595764 599770 603776 607782 511789
i1 585771 503199 585131 577064 568997 560930 565808  587.582 500137 592692 393247 507.801
22 574425 586270 576272 566275 556278 546280 547083 573936 575310 576685 573058 573434
23 537357 566938 558271 549504 540937 532270 544230 541962 544237 546512 548787 55L062
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Two of the components are already at SNI (Wind Turbines & Generator). Inputs for these two
components were set so HOMER always looks at using the 7 wind turbines and the 1 genset. HOMER
then has the option to consider different amounts of PV & batteries, and different size system converter.
These are the simulation results produced for the optimization cases:

Table 3: San Nicholas Sensitivity & Optimization Results
[P S

i o T £ Cnghics
ixpeit. Cotama Chascet.. Sensitivity Caves: Left Click on sensitivity case to ses optimization cases.
3| A~ P e € o — it o DBM o Ren Frac o Total sl e
b w oW T e ¥ - ¥ =T o X ey " ngal, Pk | ot
| -l a@mP 7 s & 1000 50405 3273M 5128M S108M 70315 175449 36 3900
Expost. Optimization Cases: Left Double Click on simulation to examine details. Owveral
- PV o Comverter o, COU NOC Of o b ital Futl cont o, | OBM o, Ren frac o, Total Fusl L= -
A®4a=mE ow ¥ “owi ¥ ¥ v e T " v
¥ 4iemE ™ 1000 $0406 5273M 5L SLOEM $870 316 S175449 36 E703158 o 5205935 3901 347385
+ = o 7 1150 & T8 $0434  S7RSM S1S5M siaam $1.03M $175747 24 w0 SSSHNNT  SIOSES 1011036 B167  A9SGAE 1028686
r Y T = T us 0425 S2BEM SLTIM $E2TM $1.08M S17B481 20 1080623 0 S205928 §522041 8758 4156337 1080622
N F &0 7 11580 w0 S0432  S200M SLEOM £7.17M SL04M S183404 13 1035697 ] 5960417 Sa0593s 7355658 8751 1983576 1035897

The top case (HOMER optimized selection) includes 750 kW PV, 7 - 100kW wind turbines, 1150kW
Genset, 6 Vizn GS200 Flow batteries (IMW) and a IMW system converter. For this case the cost of
energy is calculated at $0.406 and the renewable fraction is 36%. With the input parameters HOMER
was given the above cases were the only ones found feasible. See case pdf’s for further details on each
simulation.



3. China Lake
3.1 HOMER Analysis

Figure 13: China Lake HOMER
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The HOMER (Hybrid Optimization of Multiple Energy Resources) model greatly simplifies the
task of designing hybrid renewable microgrids, whether remote or attached to a larger grid. HOMER's
optimization and sensitivity analysis algorithms allow you to evaluate the economic and technical
feasibility of a large number of technology options and to account for variations in technology costs,
electric load, and energy resource availability.

Multiple inputs are entered into the HOMER model such as location coordinates of 35° 39.1° N,
117° 39.7° W which is near Naval Air Weapons Station China Lake’s main gate. Resources and
components are the main inputs that are needed to make a HOMER model. For China Lake the
components used consist of Generator, PV, Wind Turbine, Battery, Converter and the Grid. INL has
created cost inputs for these components based on vendor/market data and past experience. The resource
inputs created for China Lake consist of Solar, Wind, Temperature, Fuels, and Electric Load. Refer to
figures (1 - 11). The solar, wind, & temperature resources were downloaded from the NASA Surface
meteorology and Solar Energy database and contained monthly averaged values for a 10 to 22 year period
(1983 —2005). The fuel resource consists of a Diesel profile that was generated from current market
information. The electrical load data was an analysis of naval power load spreadsheet data provided for
the year 2010. Based on the power data HOMER estimates annual peak load as 27,191.86 kW. Grid
purchase inputs are then set as 12000, 15000, 20000, 25000, & 27200 kWs with grid sales set as 0 kWs.
Note in the China Lake model; both the grid-tied and off-grid (island) systems are modeled.
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Figure 14: China Lake Generator Component
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Figure 15: China Lake Sun Power PV Component
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Figure 16: China Lake PV Distributed Component
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Figure 17: China Lake Additional PV Component
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Figure 18: China Lake Wind Turbine Component
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Figure 19: China Lake Battery Component
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Figure 20: China Lake Converter Component
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Figure 21: China Lake Grid Component
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Figure 22: China Lake Solar Resource
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Figure 23: China Lake Wind Resource
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Figure 24: China Lake Temperature Resource
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Figure 25: China Lake Fuel Resource
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Figure 26: China Lake Electric Load

ELECTRIC LOAD O
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January Profile Daily Profile Seasonal Profile
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=
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ShowAII Month: Metric Baseline Scaled Efficiency (Advanced)
Average (kWh/d) 260418 260,418 Efficiency multiplier:
Time Step Size: 60 minutes
fand Variabi Average (kW) 10,850. 10,850. Capital cost ($):
andom Variability Peak (kW) 27191, 27191 Lifctime bk
ifetime (yr):
Day-to-day (&): | 10 Load Factor 4 4
Tirnestep (%):
Load Type: ®) AC () DC
Peak Month: July
Scaled Annual Average (kWh/d): 260.418.00 @ m
Table 4: China Lake Weekday Electrical Load Profile
Yearly Load Data ey o— B
Weekdays = Weekends
Hour January February March April May June July August | September| October | November December
0 9020571 8722800 8481913 B914286 8698.909 10526730 12197140 11487130 10562730 9078857 8922000 9325637
1 9070286 8726400 8416174 8873.143 8604000 10340180 11893710 11216350 10287.820 9082286 8985272 9358363
2 9140571 8793000 8399454 B857714 8599.001 10165000 11670860 11073.910 10183020 9042857 9042272 09423818
3 9366857 9041400 8503826 B878286 8620363 10129090 11540570 11042610 10271450 9087429 9093272 9515434
4 9668571 9379.800 8733913 9066857 8769.272 10148730 11516570 11134960 10346730 9118286 9227.454 9806728
5 10458860 10146500 9325565 9502286 9032728 10261640 11770290 11524700 10749270 9526286 9780546 10453.000
6 11528570 11170.800 10438430 10208570 9625.001 11236910 12660000 12197.740 11560910 10364570 10,556.180 11,178.000
7 11924570 11631600 11000350 10861710 10253450 12418360 13868570 13152520 12136910 10793140 10924360 11488910
& 12024000 11703.600 11147480 11158290 10706730 13267640 14617710 13972700 12835640 11014290 10947270 11425090
9 11804570 11511000 11034780 11089710 10,899.820 13892730 15324000 14683300 13388730 11240570 10,840.910 11178000
10 11593710 11370600 11008170 11137710 11138730 14346000 15949710 15404870 14064550 11535430 10809820 10953.820
1 11391430 11179.800 10914260 11067430 11300730 14951450 16582290 15941740 14612730 11715430 10,683.820 10,744.360
12 11177140 11048400 10900170 11098290 11484000 15329430 17014290 16472610 15124910 11914290 10706730 10,592.180 |
13 11213140 11064600 11003480 11237140 11796550 15792550 17550860 17,023.300 15725450 12327430 10965270 10659.270
14 11134290 10990.800 11017.570 11247430 11870.000 16059270 17500570 17328520 16002000 12514290 11071640 10.708.360
15 10861710 10719.000 10876700 11093140 11857.090 16011820 17862860 17290.960 15915270 12349710 11050360 10570730 I
16 10217140 10,049.400 10186430 10421140 11223.820 15262360 17237140 16,635.130 15264000 11751430 10,665.820 10,345.090
17 9848571 9441000 9344348 9552000 10282910 13900910 15901710 15389.220 14072730 10786290 10262180 10,150.360
18 9,593.143 9318600 9059479 9065143 9656182 13028730 15053140 14533.040 13102360 10409140 9942546 9918.000
19 9469714 9205200 9109565 9013714 9261818 12377450 14338290 13733.220 12457640 10105710 9652909 9723272
20 9257143 8971200 B924869 B958857 9191454 11785090 13642290 13091480 11840730 9716571 9384363 9546546
pua | 9202286 8843400 8763652 8898857 9055637 11369450 13234290 12570.260 11268000 9413143 9224182 9458182
22 9120000 8746200 8671305 B7%6000 8839537 10934180 12694290 11985830 10804910 9152571 9072000 9315818
23 9042857 8649.000 8655652 8837714 8757.818 10819640 12426860 11751650 10677270 9020571 9026182 9302728
[¥l Copy changes taright ¥ Copy changes to weekend Ok Cancel
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Table 5: China Lake Weekend Electrical Load Profile

Yearly Load Data E

Weekdays | Weekends
Hour | January | February | March Apri May June July August | September| October | November December
8881200 8410500 8482500 8524000 &£580000 10048500 12027600 11547000 10075300 9097200 £901.000 9236.000

8935200 84233000 8455500 8516000 8486000 9.891.000 700000 11272500 9841500 9126000 8923500 9252000

1

11, 1

8989.200 8437500 8460000 8480000 8424000 9733500 11 1
9122400 8613000 8392500 8536000 8552000 9765000 11322000 11002500 9738000 9201600 9022500 9468000

1L 1

11, 1

11 1

1

0

1

2 491.200
E]

4 9266400 8766000 8563500 8548000 8724000 9,828,000

5

6

7

8

]

1065500 9697500 9,187.200 8941500 9312.000
235600 11011500 9814500 9338400 9238500 9720000

9514800 8950500 8901000 8912000 8800000 9,783.000 268000 11250.000 10,033.000 9615600 9,517.500 10,016,000

9730200 8991000 9166500 9052000 8692000 9,927.000 520,000 11,191,500 10197.000 9,637.200 9670500 10,324.000

9388800 8577000 9256500 9092000 8712000 10354500 12315600 11,709.000 10053000 9482400 9549000 10236000
9025200 8424000 9319500 9112000 8840000 10737000 12805200 12,163.500 10426500 9511200 9387.000 9980.000

8571600 8253000 9193500 8996000 8968000 11133000 13320000 12618.000 10813500 9576.000 9148500 9,664.000

10 8312400 8122500 9036000 8980000 9124000 11592000 13874400 13207500 11479500 9741600 9,009.000 9484000
11 8110800 8023500 8914500 8956000 9268000 11952000 14439600 13743000 12109500 9882000 9004500 9364.000
12 8125200 7996500 8842500 8980000 9408000 12303.000 14896800 14215500 12703.500 10,080.000 8977500 9280.000
13 8092800 7992000 8770500 9072000 9616000 12609000 15332400 14490000 13,167.000 10458000 9148500 9232000
14 8067600 8032500 8833500 9136000 9740.000 12,798.000 15516000 14737500 13459500 10,713.600 9333.000 9264.000
15 8215200 8037000 8815500 9084000 9712000 12838500 15555600 14814000 13,549500 10713600 9297000 9264.000 |
16 8308.800 8122500 8649000 8924000 9540.000 12577500 15393.600 14,607.000 13428.000 10555200 9256500 9292000
17 8690400 €347500 8361000 8T70BO00 9256000 12127500 14936400 14170.500 13,081500 10296000 9315000 9512000
18 8798400 8631000 8365500 8492000 9016000 11700000 14490000 13,626.000 12442500 10033.200 9225000 9440000
19 8881200 €734500 8383500 8444000 £732000 11245500 13924800 12910.500 11848500 9867600 9099000 9392000
20 8834400 8739000 8336500 8440000 8688000 10791000 13305600 12505500 11344500 9565200 8964.000 9252000
21 8856000 E€662500 B343000 8444000 £616000 10552500 12891600 12078000 10863000 9360000 8959.500 9204.000
22 8827200 8509500 8262000 8376000 8432000 10165500 12416400 11673.000 10444500 9,093.600 8829.000 9084.000
23 8830800 8428500 8262000 8440000 8404000 10003500 12193200 11466000 10201500 8895600 8784000 9088000
¥| Copy changes to right ¥ Copy changes to weekend Ok Cancel

In both the grid-tied and island mode scenarios the two PV components (PV & PV (1)) are already
installed at China Lake (13.78 MW project and various other solar projects that total 1,546.9 kW). Inputs
for these two components were set so HOMER always looks at using the currently installed PV
generation. HOMER then has the option to consider other amounts of generation such as additional PV,
wind, gensets, & batteries, as well as different size system converter. These are the simulation results
produced for the optimization cases:

1) Grid-tied:
a) 0-3250kW Generators
b) 0-2.3MW Siemens 108 Wind Turbines
c) 13,780 kW Existing Flat Panel PV
d) 1,547 kW Existing Flat Panel PV
e) 0 MW Additional Flat panel fixed PV
f) 0-GS200 Flow Battery (0 kW)
g) 10,000 kW System Converter
h) 27,200 kW Grid Purchases
i) COE =$0.169
2) Island:
a) 6-3250kW Generator
b) 6 —2.3MW Siemens 108 Wind Turbines
c) 13,780 kW Existing Flat Panel PV
d) 1,547 kW Existing Flat Panel PV
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e) 6 MW Additional Flat panel fixed PV
f) 70-ViZn GS200 Flow Battery ()

g) 20,000 kW System Converter

h) COE =$0.272

Figures 12 & 13 show the complete simulation results produced for the optimization cases:
Grid-tied:

Table 6: China Lake Grid-tied Sensitivity & Optimization Results
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Island:

Table 7: China Lake Island Sensitivity & Optimization Results
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With the input parameters HOMER was given these were the only cases it found feasible. See case pdf’s
in appendix for further details on each simulation.
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4. New London

4.1 HOMER Analysis

Figure 27: New London HOMER
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The HOMER (Hybrid Optimization of Multiple Energy Resources) model greatly simplifies the
task of designing hybrid renewable microgrids, whether remote or attached to a larger grid. HOMER's
optimization and sensitivity analysis algorithms allow you to evaluate the economic and technical
feasibility of a large number of technology options and to account for variations in technology costs,
electric load, and energy resource availability.

Multiple inputs are entered into the HOMER model such as location coordinates of 41° 23.4° N,
72°5.2> W which is near Grayling Ave on Naval Submarine Base New London. Resources and
components are the main inputs that are needed to make a HOMER model. For New London the
components used consist of Generator, PV, Wind Turbine, Battery, Converter and the Grid. INL has
created cost inputs for these components based on vendor/market data and past experience. The resource
inputs created consist of Solar, Wind, Temperature, Fuels, and Electric Load. Refer to figures (1 - 9). The
solar, wind, & temperature resources were downloaded from the NASA Surface meteorology and Solar
Energy database and contained monthly averaged values for a 10 to 22 year period (1983 — 2005). The
fuel resource consists of a Diesel profile that was generated from current market information. The
electrical load data was an analysis of naval power load spreadsheet data provided for the year 2013.
Based on the power data HOMER estimates annual peak load as 24,984.38 kW. Grid purchase inputs are
then set as 12000, 15000, 20000, 25000, & 27200 kWs with grid sales set as 0 kWs. Note in the New
London model; both the grid-tied and off-grid (island) systems are modeled.
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Figure 28: New London Generator Component 1

il Remaove
GENERATOR fm MName: | Kohler 1000 Prime Power | Abbreviation: | KHLR1C
Copy To Library
- Properties . r Costs 1 Search Space
- . Capital Repl t O&M - ;
Name: Kohler 1000 Prime Power ICEPEICIW (kW) a{[;; =P a(cse}men ($/hr) |?| Size (kW)
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Site Specific Input
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SELECT FUEL: [Diesel v || Manage Fuels | PROPERTIES
Lower Heating Value (MJ/kgy: 43.2
Density (kag/m3): 820
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Diesel Fuel Price (8/L): 079 @ Limit Consumption (L):
Figure 29: New London Generator Component 2
il Remove
GENERATOR m MName: | Kohler 750 Prime Power Abbreviation: | KHLR75
Copy To Library
- Properties . rCosts | rSearch Space ——
- . Capital Replacement o&m -
. i C [4 Si
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SELECT FUEL: [Diesel v || Manage Fuels |  PROPERTIES

Lower Heating Value (MJ/kg): 43.2
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Carbon Content (%) g8
Sulfur Content (35): 0.33

Diesel Fuel Price ($/L): | 0.79 @ Limit Consumption (L):
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Figure 30: New London PV Component
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Figure 31: New London Wind Turbine Component
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Figure 32: New London Battery Component

Parallel with AC generator?

Remove
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Figure 33: New London Converter Component
CONVERTER g Remove
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Figure 34: New London Grid Component
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Figure 35: New London Solar Resource
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Figure 36: New London Wind Resource
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Figure 37: New London Temperature Resource
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Figure 38: New London Fuel Resource
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Figure 39: New London Electric Load
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Table 8: New London Weekday Electrical Load Profile

Weekdays Weekends

Hour January February March April May June July August September | October | November December
0 10548950 B816211 8614460 12555890 10260110 12639.290 12729000 12094470 §€525.784 8649141 §014484 10986810
1 10480900 B794685 8614220 12499.820 10244900 12554810 12713100 12172010 §8457.144 B585270 E054577 10992240
2 10513710 8824895 8565250 12,509.650 10308810 12489.190 12643670 12075600 E42L.048 83541089 8006444 10979100
3 10545620 8871683 8605750 12578.090 10225890 12527980 12650590 12089720 8431512 8594223 8033735 11022670
4 10777810 9033947 8B0L370 12746140 10281830 12776900 12818360 12366280 8597.568 8722007 8195457 11142570
5 11,171.480 9409632 9,205.890 13107960 10553400 12979.800 13275790 12916210 8983.992 9157773 8498191 11460710
g 11623140 9755315 9829370 13689320 11211810 13385570 13559300 13157080 9428016 9639610 9034333 12035950
7 11976620 10153.160 10181120 13989.960 11781390 13992860 14126890 13539960 9595664 9741631 9270720 12222760
8 12,047670 10304050 10380110 14310170 12017.880 14390570 14742370 14031360 10035140 9824933 9463458 12362760
9 12,075.480 10325790 10277770 14272750 12165600 14434510 14650130 14107700 10148.830 9847325 9555.240 12,511.000
10 11960480 10208370 10244210 14251670 12183930 14325410 14714870 13852100 10144130 5893416 9539375 12396380
11 11,789.200 10111.260 10,187.840 14163.160 12111120 14550460 14940360 13707080 10206170 9890171 9513.195 12254860
12 11606760 9912211 10065440 13972820 11602400 14546350 14755610 13677220 10132750 9790560 9408184 12201570
13 11388480 9840895 10127300 14006420 11616120 14472120 14840240 13674200 10125670 9947082 9470046 12059290
14 11261330 9681368 10011470 14023730 11586520 14453620 14471170 13796420 10086500 9880508 9438195 11979710
15 11112240 9689947 9750930 13929220 11532440 14316050 14599450 13778680 10013330 9709732 9081960 11809100
16 11328430 9566.000 9380.400 13593470 11200830 14068970 14358270 13581560 9820512 9495435 9022067 11753.620
17 11323570 9669000 9219700 13383090 11007360 13857070 14210110 13538810 9567288 9417871 9136049 11808760
18 11,192100 9698421 9245460 13085350 10642070 13457400 13822650 13180320 9274920 9455655 9061144 11685480
19 11003190 9457211 9375330 13135750 10570700 13307.210 13650660 13108840 9311568 9363214 §£B859.031 11549480
20 10902570 9436211 9181930 13144680 10658420 13211620 13562690 13020410 9065784 9176974 8740.263 11415140
21 10816520 9304053 9011450 12958560 10500690 13102920 13429070 12779410 EB81L608 9044306 £571.006 11289760
22 10,633.950 9155579 8867450 12785640 10307.020 12849310 13111370 12527630 8572112 8948640 8316354 111358570
23 10400950 9065105 8703710 12619580 10108460 12534290 12799320 12235640 8503.296 8745559 8094771 10,987.240

¥ Copy changesto right ¥ Copy changes to weekend Ck Cancel

Table 9: New London Weekend Electrical Load Profile

Weekdays = Weekends

Hour January February March April May June July August | September | October | November December
0 10835100 8882333 7B0B.020 12255000 9546400 12669.840 12567350 11872850 0572028 8508060 £700.603 11,570.600
1 10,837.800 8887667 7721710 12196740 9652960 12641710 12562930 11864110 9567792 8718960 &£774051 11562700
2 10845500 8929.000 7,680,700 12166620 9509813 12530580 12498140 11733970 9495024 8531300 8731383 11535300
3 10864300 8939333 7693250 12201900 9439627 12586610 12496170 11710190 9454176 8564700 £693.264 11430200
4 10956100 8968333 7730780 12267000 9567520 12532300 12545890 11727200 9445200 8810400 8735921 11573400
5 11013100 9112000 7837920 12357360 9493173 12501650 12709370 11865810 9583488 8917200 &£B847.538 11671800
6 11,123.900 9122333 7873340 12316560 9518400 12582050 12796150 12025440 9572192 8951820 9112105 11848200
7 11082000 9033556 7652280 12220560 9473600 12640370 13044730 11839680 9642624 8751960 £902.903 11708200
g 10,824200 9,068.556 7647500 12367140 9811520 13130500 13558.880 12225280 90995052 8745680 8996.866 11674600
] 11037400 9154777 7752960 12526020 9796054 13201780 13209020 12490610 10225820 8883720 9067.521 11671300
10 11,117300 9142000 7888180 12574680 9799360 12529730 13316680 12590030 10543.340 8982840 9004919 11503400
11 11035900 9099667 7837560 12634260 9BBLO66 12767470 13623350 12237600 10653880 8996580 9244971 11370700
1z 11010100 9042223 7834800 12638640 10042770 13117390 13519800 12325380 10466350 9013740 9293459 11466600
13 11018000 8822889 7935550 12611880 10444850 13714370 13780220 12496110 10342320 9008520 9326939 11556.800
14 11110100 8803889 7886420 12608040 10259360 13929.070 13570620 12650770 10383740 9150240 9329.352 11620100
15 11,125500 8791111 7923380 12474660 9984267 14162110 13834160 12599310 10398.050 9135860 9365419 11679.900
16 11269600 8764111 7737480 12468240 9870026 14077250 13,694850 12505440 10276320 8894700 9541868 11786100
17 11348500 8931333 7613160 12286440 10058.030 14029.820 13438510 12415730 9910.080 8781300 9717438 11,797.900
18 11231200 9005777 7554340 12151260 9914880 13907470 13211840 12185760 9849792 8942760 9753.354 11859400
19 11,133.600 8932777 7685040 12306900 9977173 13788770 13020070 12139630 9889.824 8913840 9548579 11,705.000
20 10961300 8935111 7726680 12474600 10259630 13921970 13168140 12173330 9859344 8911020 9654831 11570600
21 10,908,700 8879223 7751000 12411180 10242190 13928780 13118930 12143040 9825120 8850000 9546783 11,493.000
22 10784100 8780333 7722430 12327540 10156600 13788190 12957660 11978720 9678624 8795460 9385551 11417300
23 10,714600 8665333 7736380 12253.860 10055040 13580720 12744470 11903570 9583584 8685600 9255792 11288200

4] Copy changes to right ¥ Copy changes to weekend Ok Cancel

27



These are the simulation results produced for the optimization cases:
3) Grid-tied:
a) 1-1000kW Generators
b) 5-2.3MW Siemens 108 Wind Turbines
c) 0 MW Flat panel fixed PV
d) 0-GS200 Flow Battery (0 kW)
e) 20,000 kW Grid Purchases
f) COE = $0.145
4) Island:
a) 6-3250kW Generator
b) 15-2.3MW Siemens 108 Wind Turbines
c) 0 MW Flat panel fixed PV
d) 60 -ViZn GS200 Flow Battery ()
e) 24,000 kW System Converter
f) COE =$0.263

Figures 10 & 11 show the complete simulation results produced for the optimization cases:
Grid-tied:

Table 10: New London Grid-tied Sensitivity & Optimization Results
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Island:

Table 11: New London Island Sensitivity & Optimization Results
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With the input parameters HOMER was given these were the only cases it found feasible. See case pdf’s
in appendix for further details on each simulation.

29



5. AUTEC
5.1 HOMER Analysis

Figure 40: AUTEC HOMER
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The HOMER (Hybrid Optimization of Multiple Energy Resources) model greatly simplifies the
task of designing hybrid renewable microgrids, whether remote or attached to a larger grid. HOMER's
optimization and sensitivity analysis algorithms allow you to evaluate the economic and technical
feasibility of a large number of technology options and to account for variations in technology costs,
electric load, and energy resource availability.

For Autec inputs we have included:

e Upto5—3250kW Generator

e Upto3-2300kW Siemens 108 Wind Turbines

e Flat panel fixed PV up to 4000kW

e IMW/3MWh Primus Power EnergyPod Battery (allowed up to 20)
e System Converter up to S000kW

This model used the location coordinates of 24° 42.3° N, 77° 46.2> W and wind & solar resource data
from NASA’s surface and solar database. The electrical load data was not provided for Autec so an
interpolated load was created from other similar military base average load data. Needless to say, the
more accurate the data a model has, the more accurate the results are; any actual Autec load data could
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improve model accuracy. A temperature resource was included and was also downloaded from NASA’s
surface and solar database. Refer to following figures:

Figure 41: AUTEC Generator Component

ol Remaove
GENERATOR %ﬂ MName: | Kohler 3250 Prime Power | Abbreviation: | KHLR32
Copy To Library
-Properties. 1 rCosts 1 rSearch Space ——
- . Capital Replacement Q&M - -
: i C (3 — Si
Narne: Kohler 3250 Prime Power l apacity (kW) ) ) ($/hr) |E | 3;; (kW)
Abbreviation: KHLR3250 3000 $1,800,000.00 $1,800,000.00 $11.50 X — 5500
Manufacturer: Kohler 12000 $7,000,000.00 $7,000,000.00 $324.50 b4 - 5750
Website: ol 13000
- Multiplier:
| [ Mo ® ® ® e
- Site Specific Input .l
Minimum Load Ratio (35): 25.00 @ Heat Recovery Ratio (33): 0.00 @
. . . - ~ Electrical Bus
Lifet H ; 15,000.00 M Runti Minutes): | 0.00
ifetime {Hours) @ inimum Runtime (Minutes) @  AC O DC

Fuel Resource | Fuel Curve | Biogas | Emissions I Maintenance I Schedule |

SELECT FUEL: |Diesel v || Manage Fuels | PROPERTIES
Lower Heating Value (MJ/kg): 43.2
Density (kg/m3): 820
Carbon Content (%) g8
Sulfur Content (&) 033
Diesel Fuel Price ($/L):  1.00 @ [E] Limit Consumption (L):
Figure 42: AUTEC PV Component
Remaove
PV . Name: | Solar World 320W flat plat| Abbreviation: | PV
= Copy To Library
-Properties. -Caosts | ~Search Space 7 -
N Solar World 320W flat plate PV C - I Capacity Capital | Replacement| O&M -
ame: Solar Wol at plate opy (W) (3) ) ($/year) Size (kW)
Abbreviation: PV | 1 $3,00000 $300000  §15.00 X | |0
2000
Panel Type: Flat plate Click here to add new item 2000
Rated Capacity (kW): 0 = Multiplier: @ @ @ 14000
Manufacturer: Generic  Site Specific Input
Weight (lbs): 160
d Lifetime (years): 25.00 @ e
Footprint (in2): 9000 r Electrical Bus
L _ Tl AC @) DC
Website: www.homerenergy.com i Derating Factor (%): 80.00 @ e
MPPT | Advanced Input | Temperature
|| Ignore dedicated converter ~Search Space ———— Use Efficiency Table?
- Size (k
Lifetime (years): o Lt Efficiency (%):
Costs 5000
Size Capital | Replacement| O&M - Input Percentage (%) Efficiency (36)
W) (9) $) | (Styear) -0 : _
4000 Click here to add new item
2000 §500,000. $500,000.00 $5,000.0C
Click here to add new item -
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Figure 43: AUTEC Wind Turbine Component

Remaove
WIND TURBINE + Name: | Siemens 2.3 MW - 108 Abbreviation: | 52200
Copy To Library
- Properties | Costs | ~Search Space 7 -
) Quanti Capital Replacement Q&M -
Mame: Siemens 2.3 MW - 108 uantity 5 (s (8/year) Quantity
Abbreviation: 52300 | 1 $4,500,000.00 $4,500,000.00 $75,000.00 * 0
. . 1
Rated Capacity (kW): 2300.00 Click here to add new item >
Manufacturer: Siemens . Multiplier @ @ @ 3
- Site Specific Input
Lifetime (years): 20,00 @ Hub Height (m): 80,00 @
['l] Consider ambient temperature effects? - Electrical Bus
s AC D) DC
Power Curve | Turbine Losses | Maintenance |
Wind Turbine Power Curve
Wind Speed (m/s) Power Qutput (kW) = < 2500 4
0 0 3 ‘ < 2000
35 35 g
: 3 1000
4 140 g 500
o
5 290 = 0
0 5 10 15 20 25 30
6 550 -
Wind Speed (m/s)
Figure 44: AUTEC Battery Component
Remaove
BATTERY m Name:  G3200 flow Abbrevistion: | G5200 1
Copy To Library
Properties ~Costs ~Search Space —
- . Capital | Replacement o&mMm Batteries
Narme: GS200 flow = Quantity s) o) ($/year) ) i
Abbreviation: G5200 flow 1 $324,589.00 $32489.00  $2.400.00 *® 5
Manufacturer: 6 §1947,5350 $194753.00 $1440000 ¥ g8 =
Zinc Battery Model Click here to add new item 10
12 =
Nominal Valtage (V): 100 - @ @ @ 15
Mominal Capacity (Ah): 6,000 ' ar
Nominal Capacity (KWh): 600 Site Specific Input
Reund Trip Efficiency (%): 70.0 = Batteries per string: | 1 (100 V bus)
Float Life rs): 25.0
(years) Initial State of Charge (%) 100.00 @
Cell stack replacement interval {yrs): 10.0
Electrolyte replacement interval (yrs): 125 Cell stack cost (% of total replacement cost) 25.00 @
Mazx. Charge Rate (A/Ah): 0.250
Max. Charge Current (A): 1,500
Mazx. Discharge Current (A): 2,200
Website: |
Motes: b
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Figure 45: AUTEC Converter Component

CONVERTER B s —
Name: | System Converter

[System Converter

’)

[ | |Remave |
Abbreviation: | Convert —
Copy To Library

Parallel with AC generator?

- Properties - Costs Search Space 57 .
Capacity Capital | Replacement| O&M -
Marne: System Converter W) (8) (5) (S/year) Size (kW)
Abbreviation: Converter 1 $300.00  $300.00 500 3| |[200
Manufacturer: Generic Click here to add new item ﬁ'{]ﬁj
Weight (lbs): 1500 2000
Footprint (in2): 2000 3000
5000
Website: www.homerenergy.com
Motes:
This is a generic system converter.
Multiplier: @ @ @
~Inverter Input ~ Rectifier Input
Lifetime (years): 1500 | @ Relative Capacity (%): | 10000 | @
Efficiency (%) looo0 | @ Efficiency (%) laso0 | @

Figure 46: AUTEC Solar Resource

SOLAR GHI RESOURCE %

Choose Data Source: @ Enter monthly averages ©) Import from a time series data file or the library

Download From Internet...

- Manthly Average Solar Global Horizontal Irradiance (GHI) Data

Remove

Library: - |

B L =7 rl
Clearness | Daily Radiation | = &
Month || dex | (Wh/m®/day) | [ ] 2
January 0567 3.840 = 3
=
February  0.599 4730 f 'E
March 0601 5590 - :
April 0.601 6.280 E 2
=
May 0.585 6.460 =l &
June 0.542 6.080 & T 2 & i a
gﬂf‘#@$§~$§°¢é’°¢§
July 0554 6.140 $ & 7 55’& & Of Q&&
&
August 0545 5760 = =
Downloaded at 12/17/2015 4:31:52 PM from: -
september  0.354 3310 NASA Surface metecrology and Solar Energydatabase.
October 0.582 4780 Global horizontal radiation, monthly averaged values over 22 year period (July 1983 -
— June 2005).
MNovember 0573 3.890 _ | CellNumber: 114102
- - S ——— CellDimensions: 1 degree x 1 degree
Annual Average {I(Wlu"mzfday]: 521 CellMidpointlatitude: 24.5
CellMidoointLonaitude: -77.5 -

Scaled Annual Average (kKWh/m®/da |521

@
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Figure 47: AUTEC Wind Resource

WIND RESOURCE 48
==

Choose Data Source: @ Enter monthly averages () Import from a time series data file or the library

Download From Internet...

Library: - |

- Manthly Average Wind Speed DataE
. — ? el -
Month Average (m/ |« 'g 6 Downloaded at 12/17/2015 4:32:00
s) g5 PM from:
January 6230 2 4 NASA Surface meteorolegy and
g 3 Solar Energydatabase.
February 6.250 i % Wind speed at 50m above the
March 5430 E‘ 0 st!.lrflzlacetof tlhe eralrth fo;tt:';rain
; I I s similar to airports, mo
April 5.500 = fé\é’&\é‘#g + -3@ \.,3? ‘5\ g ‘°é 3? ‘°é & averaged values over 10 year period
M 5450 L S ¥ é!f & 5\'? de‘ {July 1983 - June 1993)
a e <+ CellNumber: 114107 N
June 4.570
July 4790 Parameters | Variation With Height | Advanced Parameters |
August 4340 Altitude above sea level (m): la |
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MNovember  £.550 -
Annual Average (m/s): 5.58
Scaled Annual Average (m/s): | 5.58 I @

Figure 48: AUTEC Temperature Resource

TEMPERATURE RESOURCE ﬁ

Choose Data Source: @ Enter monthly averages © Import from a time series data file or the library

Download From Internet...

Library: - |

- Monthly A ge Temperature Data
Daily - [.E
Month | Temperature ﬁ 27
Q) v 26
2
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a 24
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m
- | a1
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June 26370 . P s & Q&&
« & ]
F =
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Downloaded at 12/17/2015 4:32:10 PM from: -
August 27.220 || NASA Surface meteorology and Solar Energydatabase.
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Figure 49: AUTEC Fuel Resource

FUEL RESOURCE 6

You may add a fuel from the library to model:

a—

FUELS AVAILABLE IN MODEL

Selected Fuel

Nare: Diesel

PROPERTIES

Name LHV Density Carbon Sulfur Special Lower Heating Value (MJ/kg): 43.20
Diesel 432 820 88 033 b4 Density (kg/m3): 520,00
Carbon Content (3): 88.00
Sulfur Content (%): 033
Fuel Type
® Conventional
_ Stored Hydrogen
)l Uses biomass resource
Limits and Prices
Diesel Fuel Price ($/L): 1.00 @
Limit Consumnption (L}:
Units:
Copy To Library
Figure 50: AUTEC Electric Load
ELECTRIC LOAD 0 Name: | Electric Load #1
LE
January Profile Daily Profile Seasonal Profile
Hour Load (kW) | — 1500 5001
0 892,000 123 R
=
1 g7s000 =% 720 ~ 1667 g E
375 E é é é
2 907.000 0
0
5, LS = & o
3 923.000 S m e ey oD & @@0@@‘9@5«9&9@@&‘;@#
4 967.000 .
Yearly Profile 5,000.00
5 1,026.000
4,000.00
6 1084.000 3,000.00
7 1,151.000 2,000.00
g 1195000 1,000.00
T T T 0.00
9 1204.000| ~ 20 180 270
Show All Months... Metric Baseline Scaled Efficiency (Advanced)
. ) . Average (kWh/d) 38524, 38524 Efficiency multiplier:
Time Step Size: 60 minutes
o Average (kW) 16051 16051 Capital cost (§):
~Random Vanability Peak (kW) 40500 40500 o
Day-to-day (e): |1 Load Factor 4 4 Lifetime ()
Timestep (3): 20
Load Type: (®) AC (2) DC

Peak Month: July

Scaled Annual Average (KWh/d):

38,524.54 @

a =
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Table 12: AUTEC Weekday Electrical Load Profile

Yearly Load Data P | - e - 1 . § - =

Weekdays | Weekends
Hour | January | February | March April May June July August | September| October | November | December
o 892,000 872,000 865.000 884000 1911000 2111000 2211000 2161000 2098000 2086000 1492000 1192000
1 875.000 865.000 852.000 871000 1817000 2017000 2117.000 2067000 2004000 1992000 1434000 1134000
2 907.000 896.000 883.000 902000 1681000 1881000 1981000 1931000 1868000 1856000 1381000 1081000
3 923.000 913.000 900.000 919.000 1605000 1805000 1905000 1853000 1792000 1780000 1352000 1,052,000
4 967.000 956.000 943.000 962000 1401000 1601000 1701000 1651000 1588000 1576000 1.271.000 971.000
5 1026000 1015000 1002000 1021000 1256000 1456000 1556000 1506000 1443000 1431000 1228000 928.000
g 1084000 1074000 1061000 1080000 1414000 1614000 1714000 1664000 1601000 1583000 1337000 1037.000
7 1151000 1141000 1128000 1147000 1695000 1805000 1995000 1945000 1882000 1870000 1511000 1211000
g 1195000 1184000 1,171.000 1190000 1976000 2176000 2276000 2226000 2163000 2151000 1673000 1373.000
] 1204000 1194000 1181000 1200000 2089.000 2283.000 2383.000 2339000 2276000 2264000 1734000 1434000
10 1182000 1172000 1159000 1178000 2099.000 2293.000 2393.000 2349000 2286000 2274000 1728000 1428.000
1 1162000 1151000 1138000 1157000 2100000 2300000 2400000 2350000 2287000 2275000 1718000 141B.000
12 1140000 1130000 1117.000 1136000 2100000 2300000 2400000 2350000 2287000 2275000 1708000 1408000
13 1118000 1107000 1004000 1113000 2114000 2314000 2414000 2364000 2301000 2283000 1703000 1403.000
14 1125000 1105000 1092000 1111000 2115000 2315000 2415000 2365000 2302000 2290000 1708000 1408000
15 1115000 1105000 1,092000 1111000 2112000 2312000 2412000 2362000 27299000 2287000 1701000  1,401.000
16 1080.000 1070.000 1057000 1076000 2100000 2300000 2400000 2350000 2287000 2275000 1678000 1378.000
17 1085000 1073000 1062000 1081000 2036000 2256000 2336000 2306000 2243000 2221000 1658000 1358000
18 1099000 1079000 1066000 1085000 2000000 2200000 2300000 2250000 2187000 2175000 1637000 1337.000
19 1107.000 1100000 1087000 1106000 1997000 2197000 2297000 2247000 2184000 2172000 1633000 1339.000
20 1110000 1099000 1086000 1105000 2083000 2283000 2383000 2333000 2270000 2258000 1684000 1384000
21 1090.000 1080.000 1067.000 1086000 2045000 2245000 2345000 2295000 2232000 2220000 1655000 1355.000
22 1025000 1015000 1,002000 1021000 2005000 2205000 2305000 2255000 2192000 2180000 1603000 1,303.000
23 991.000 981.000 968.000 987.000 1911000 2111000 2211.000 2161000 2098000 2086000 1539000 1,239.000
|# Copy changestoright ¥ Copy changes to weekend Ok Cancel

Table 13: AUTEC Weekend Electrical Load Profile
Yearly Load Data ] | +. . 5JF¥ _ 1 —_— ) - =

Weekdays | Weekends
Hour January February March April May June July August | September| October | November | December
no 884.000 847.000 865.000 845000 1899000 2063000 2194000 2167000 2049.000 2088.000 1489000 1,183.000
1 862.000 836,000 856,000 835000 1806000 1972000 2107000 2073000 1960000 1997.000 1428000 1,123.000
z 892,000 860.000 883.000 864000 1663.000 1838000 1963000 1930000 1819.000 1870000 1370000 1,070.000
3 899.000 870.000 883.000 885000 1598000 1769000 1883000 1851000 1739.000 1801000 1345000 1,047.000
4 927.000 895.000 926.000 910000 1396000 1569000 1673000 1639.000 1535000 1598000 1,272.000 963.000
5 931.000 895.000 960.000 962000 1232000 1408000 1505000 1478000 1373.000 1440000 1,202.000 884,000
] 905.000 856.000 934.000 964000 1321.000 1483000 1600000 1564000 1465000 1517.000 1248.000 951.000
7 898.000 836,000 954.000 970000 1541.000 1589000 1840000 1801000 1674000 1739.000 1373.000 1085000
g 895.000 856,000 988,000 985000 1789000 1923000 2094000 2045000 1922000 2000000 1517000 1,228.000
9 881.000 868.000 997.000 991000 1896000 2013000 2189000 2133000 2019.000 2098.000 1565000 1,283.000
10 854,000 847.000 962.000 962000 1898000 2024000 2192000 2130000 2028000 2095000 1548000 1,281.000
1 834,000 835.000 938000 946000 1896000 2000000 2185000 2130000 2036000 2091000 1550000 1,280.000
12 835.000 825.000 911.000 924000 1892000 1997000 2183000 2124000 2045000 2092000 1535000 1,276.000
13 806.000 800.000 871.000 896000 1896000 1995000 2192000 2110000 2045000 2102000 1521.000 1,260.000
14 819.000 809.000 874.000 900000 1892000 10989000 2177000 2106000 2048000 2110000 1534000 1,263.000
15 850.000 837.000 886.000 910000 1898000 1995000 2181000 2114000 2062000 2123000 1526000 1,260.000
16 889.000 877.000 903.000 926000 1932000 2032000 2216000 2147.000 2104000 2156000 1537.000 1,272.000
17 969.000 966.000 964.000 997000 1954000 2079000 2260000 2184000 2144000 2182000 1563.000 1,294.000
18 1020000 1010000 997000 1028000 1936000 2067000 2244000 2160000 2121000 2138000 1565000 1,289.000
19 1048000 1053000 1014000 1049000 1944000 2084000 2256000 2165000 2123000 2148000 1584000 1,306.000
0 1067000 1076000 1029000 1053000 2032000 2183000 2349000 2274000 2220000 2242000 1641000 1,354.000
71 1056000 1062000 1025000 1041000 200L000 2164000 2311000 2246000 2192000 2215000 1629000  1,330.000
22 996.000 991.000 961.000 979000 1964000 2128000 2277000 2223000 2156000 2174000 1578000 1,280.000
23 970.000 939.000 928.000 945000 1876000 2030000 2188000 2133000 2051000 2074000 1515000 1,217.000
[#] Copy changestoright  #| Copy changes to weekend Ok Cancel
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HOMER has the option to consider different amounts of generator, wind, PV, batteries, and different size
system converter. These are the simulation results produced for the optimization cases:

Table 14: AUTEC Sensitivity & Optimization Results

0 %) Tabular (5 Graphical
Export.. Column Choices.. Sensitivity Results: Left Click on a sensitivity case to see its Optimization Results
Architecturs Cost System KHLR3250
| v N KHLR3250 Converter | COE | NPC | OPE™" | [ritial capital < | Ren Frac Fuel
AW L E ) V| 52300 ¥ o) | GS200 flow ¥ 1aW) v ) v ) v ({ussjt ¥ ® ¥ ) Y| Hours | Production ¥’ 0 V| O8M Cost V| Fuel Cost '
+ e =P 2 3,250 12 2,000 $0.261  $474M  $244M $15.8M 48 3261 7356060 1,697,178 32,973 1,697,178 \
Export.. Optimization Results: Left Double Click on a particular system to see its detailed Simulation Results % Categorized Owerall
Architecture Cost System KHLR3250
AW e @B P v 52300 7| 0 o0 fow 7| COMETEr | COE | NPC Ope’ai‘”g «p Initial capital o RenFrac s ol o ool Fuel @l oo o T Fuel Cost T
1 Wy | tkw) o (kW) ® | ® © ®) ) ours 1| Produetion T gy oSt | uetes
4t e P 2 3,250 12 2000 $0261  $474M  $244M $15.8M 48 3261 7356060 1697178 32973 1,697,178
- L e 2000 2 3,250 15 3,000 $0267  $4BEM $197M §23.1M 62 2777 5318756 1256194 28,079 1256104
& oo ) A0 3,250 10 3,000 $0323 $5BEM $312M $18.5M 24 4051 10696306 2419964 40961 2419964
A ® L oa P20 2 3,250 1,000 $0331 $601M  $3.20M $17.6M 46 6585 7640236 1984332 66,563 1,084,332
- 3,250 [ 1,000 $0362  $65.8M $47IM $4.59M 00 7834 14686122 3480112 79212 3480112
A w2 P o300 3,250 2,000 $0362  $659M $417M $119M 20 8245 11192983 2809968 £3368 2,809,968

The top case (HOMER optimized selection) includes 2 - 2300kW wind turbines, 1 - 3250kW Genset, 12
Vizn GS200 Flow batteries and a 2MW system converter. For this case the cost of energy is calculated at
$0.261 and the renewable fraction is 48%. With the input parameters HOMER was given the several
other cases were found feasible. See each cases pdf’s for further details on each simulation.
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Appendix A — San Nicholas Scenarios

1w
Systern Raport
Systern archliecture
PV
Wind Turbine
Generator
Battery
Converter

Dispaich Strategy

Cost summary

38

Dol
Genaric flat plate PY 750 kW
Northermn Power NPS100C-21 7
Qeneric1150k¥ Prime Powsr 1,150 kW
G5200 flow 8 atrings
Systam Corwerter 1,000 kv¥
Cycle Charging
Componant Grenn o1 15083 Prime Power
Horffmm Powsr NP2 1000-21 Genuiofiat plrin PY
1 1 1 1
il L1 Opul rating L L ] 3l
Catwgory
273200688 %



11/17/2015
System Report
System architecture

PV

Wind Turbine
Generator
Battery
Converter

Dispatch Strategy

Cost summary

12m—
10m
8m —
6m

4m —

Net Present Cost ($)

2m—

-2m -

Cost Summary

Total net present cost

Detail

Generic flat plate PV 750 kW
Northern Power NPS100C-21 7
Generic1150kW Prime Power 1,150 kW
GS200 flow 6 strings
System Converter 1,000 kW
Cycle Charging
Component Generic1150kW Prime Power
Northern Power NPS100C-21 Generic flat plate PV
| I I {
Capital Fuel Operating Replacement Sal
Category
27320988 $

file:///C:/Users/bushjw/AppData/Local/Temp/aa350lu0.33v/Detail.html
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11/17/2015

Levelized cost of energy

Net Present Costs

Component Capital
Generic flat 2,250,000
plate PV

Northern Power 5,530,000
NPS100C-21

Generic1150kW 741,936
Prime Power

GS200 flow 1,947,535
Converter 300,000
System 10,769,471

Annualized Costs

Component

Generic flat plate PV

Northern Power NPS100C-
21

Generic1150kW Prime
Power

GS200 flow
Converter

System

Replacement

0

1,763,003

2,211,004

43,013
127,282

4,144,301

Detail

0.406 $/kWh

O&M Fuel Salvage
193,913 0 0
1,551,301 0 -993,565
336,744 11,251,017 -88,572
186,156 0 -5,832
0 0 -23,956

2,268,114 11,251,017 -1,111,924

Capital Replacement

174,047

427,770

57,392

150,650

23,206

833,066

file:///C:/Users/bushjw/AppData/Local/Temp/aa350lu0.33v/Detail.html

0

136,376

171,031

3,327

9,846

320,580

O&M Fuel
15,000 0
120,000 0

26,049 870,315

14,400 0

0 0

175,449 870,315

Salvage

0

-76,857

-6,851

-451
-1,853

-86,012

Total
2,443,913

7,850,739

14,452,129

2,170,872

403,326

27,320,979

Total
189,047

607,289

1,117,936

167,926

31,199

2,113,398
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11/17/2015 Detail

Fuel Capital Replacement Operating Salvage
6m —

4m

2m—

Nominal Cash Flow ($)

-6m —

-8m -

-10m -

-12m -
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Year

Electrical

Quantity Value Units
Excess electricity 132565 kWh/yr
Unmet load 0 kWhl/yr
Capacity shortage 0 kKWhl/yr

Renewable fraction 0

Component Production(kWh/yr) Fraction (%)
PV 1,125,156 19

Generator 3,347,365 55
Wind Turbine 1,601,808 26

Total 6,074,329 100

Load Consumption(kWh/yr) Fraction (%)

file:///C:/Users/bushjw/AppData/Local/Temp/aa350lu0.33v/Detail.html 3/9
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AC primary load
DC primary load

Total

800
700
600
500 +

400 H

Power (kW)

300

200

100

Jan Feb Mar Apr

May

PV:Generic flat plate PV

Quantity
Rated capacity

Mean output
Mean output
Capacity factor
Total production
Minimum output

Maximum output

file:///C:/Users/bushjw/AppData/Local/Temp/aa350lu0.33v/Detail.html

[ PV

Jun

Month

Detail

5,205,935

0

5,205,935

[ NPS100C-21

[ 1 Gen1150

100

100

Aug Sep Oct Nov Dec

Value

750

128

3082.60

17.13

1125156

0.00

758.97

Units
kW

kW
kWh/d
%
kWh/yr
kW

kW
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11/17/2015 Detail

PV penetration
Hours of operation

Levelized cost

PV Output

21.61

4386

0.168

%
hrs/yr

$/kWh

- QU TR o

Jan Feb Mar Apr May Jun Jul Aug

Wind Turbine:Northern Power NPS100C-21

Quantity Value
Total rated capacity

Mean output

Capacity factor

Total production

Minimum output

Maximum output

Wind penetration

Hours of operation

Levelized cost

file:///C:/Users/bushjw/AppData/Local/Temp/aa350lu0.33v/Detail.html

Oct

700

183

26.12

1601808

0.00

686.75

30.77

8108

0.379

Nov

Dec

Units
kW

kW

%
kWh/yr
kW
kW

%
hrs/yr

$/kWh
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Detail

Northern Power NPS100C-210utput

* Lk "| LY bt i) ||" | (el il

° '*"Iﬂ il i HHA |’..1ru, i i '*""""|' ""!'lw'ﬂ*"

2 \ 'I|,” :nr" W i ‘l[‘ r||! | Mlh”’ i 'Il"l

26 ,lH'I I'!'f Lttt o h. |"|--.| --|

0 1 i "|'|| | AL L l'|

Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec

Generator:Generic1150kW Prime Power
Quantity Value Units
Hours of operation 3901 hrs/yr
Number of starts 950 starts/yr
Operational life 4 yr
Fixed generation cost 56.14 $/hr
Marginal generation cost 0.26 $/kWh
Electrical production 3347365 kWhl/yr
Mean electrical output 858 kW
Min. electrical output 345 kW
Max. electrical output 1150 kW
Fuel consumption 870316 L/yr
Specific fuel consumption 0.26 L/kWh
Fuel energy input 8563909 kWh/yr
Mean electrical efficiency 39 %

file:///C:/Users/bushjw/AppData/Local/Temp/aa350lu0.33v/Detail.html
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; rll'
I
II |
May

; ..|
3 'd!m”

Battery:GS200 flow

Mar Apr

Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energy in

Energy out

Storage depletion

file:///C:/Users/bushjw/AppData/Local/Temp/aa350lu0.33v/Detail.html

Jun

Detail

Generic1150kW Prime PowerOutput
1

Jul

ALY, 1 i

r"t“J.

Nov

A

Aug Sep Oct

Value

Value

3600

3600

0.000

0.356

1282096

897551

101

i

"m !

Dec

100

Units
kWh

kWh

hr

$/kWh
$/kWh
kKWh/yr
kWh/yr

kKWh/yr
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Losses
Annual throughput

Expected life

N
N

o

Y.

”r

6 |

Hour of Da

Converter

Quantity
Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

|‘ 1

| :"|r|ﬂ|"lll||” |
*l“ ]h

Mar Apr May Jun

Inverter

file:///C:/Users/bushjw/AppData/Local/Temp/aa350lu0.33v/Detail.html

Battery State of Charge

!||||' |:."'

f '.| ||1‘ "'1
.hhi'l"'i' Iprihtl i lI‘ ﬂ'l

Detail

|
||I
J.I. A

Jul Aug

1,000

172

860

17

4,730
1,673,117
1,505,805

167,312

384444 kWhlyr

1072780 kWhl/yr

il h' |

Sep

Rectifier

L

i Ill!" LMLk

Oct

25 yr

Nov

900

119

1,000

12

2,572
1,226,471
1,042,500

183,971

Dec

. 100.00

0.00

Units
kW

kW

kW

kW

%
hrs/yr
kWh/yr
kWh/yr

kWh/yr
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. IH:!'# ¥ ,aj."

r'-"-'n "' Fy ':'".1"-11""'""%'

Rectifier Output Power
1 1

il

Jan Feb Mar Apr May Jun

Detail

N ,|" 1
'n'.. n-wu:-lhl" b |.... i

I'llhhllll:ll"l ]|'“4 II|'|'".' “: ”'pl '1||u. ( I"ﬁql' I“ .II

Ju Aug Sep Oct Nov Dec

Inverter Output Power

24

18 III

baskiioli

12
|| |||||| [ i

y

Hour of Da

0

|||| |||u 1 I|I |||"|| '|| III |'|I 1I|Ii| #II,II| l

Jan Feb Mar Apr May Jun

Emissions

Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2015

file:///C:/Users/bushjw/AppData/Local/Temp/aa350lu0.33v/Detail.html

bt "-*r.ru il
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Ju Aug Sep Oct Nov Dec

Emissions

2284157

9574

1097

274

4703

9574

Y

P 859.89

Units

kglyr
kglyr
kglyr
kglyr
kglyr

kglyr
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11/17/2015
System Report
System architecture

Wind Turbine
Generator
Battery
Converter

Dispatch Strategy

Cost summary

14m
12m

10m

©
3
|

6m —

Net Present Cost ($)

4m

2m—

-2m -

Cost Summary

Total net present cost

Levelized cost of energy

Detail

Northern Power NPS100C-21 7
Generic1150kW Prime Power 1,150 kW
GS200 flow 6 strings
System Converter 750 kW
Cycle Charging
Component Generic1150kW Prime Power
GS200 flow Northern Power NPS100C-21
| I i
Capital Fuel Operating Replacement Sal
Category
28522898 $
0.424 $/kWh

file:///C:/Users/bushjw/AppData/Local/Temp/3hr52suk.cyb/Detail.html
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Net Present Costs

Detail

Component Capital Replacement O&M Fuel Salvage Total
Northern Power 5,530,000 1,763,003 1,551,301 0 -993,565 7,850,739
NPS100C-21

Generic1150kW 741,936 3,744,850 534,508 13,298,348 -120,861 18,198,781
Prime Power

GS200 flow 1,947,535 43,013 186,156 0 -5,832 2,170,872
Converter 225,000 95,462 0 0 -17,967 302,495
System 8,444,470 5,646,327 2,271,966 13,298,348 -1,138,224 28,522,887
Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total
Northern Power 427,770 136,376 120,000 0 -76,857 607,289
NPS100C-21

Generic1150kW Prime 57,392 289,681 41,347 1,028,685 -9,349 1,407,756
Power

GS200 flow 150,650 3,327 14,400 0 -451 167,926
Converter 17,405 7,384 0 0 -1,390 23,400
System 653,217 436,768 175,746 1,028,685 -88,047 2,206,369

file:///C:/Users/bushjw/AppData/Local/Temp/3hr52suk.cyb/Detail.html
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Fuel
6m —

4m —

2m —

-2m -

Nominal Cash Flow ($)

-6m -

-8m -

-10m -

Replacement Capital

Detail

Operating Salvage

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Electrical

Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Wind Turbine

Total

Load

AC primary load

Year

Production(kWh/yr)

Consumption(kWh/yr)

file:///C:/Users/bushjw/AppData/Local/Temp/3hr52suk.cyb/Detail.html

Value Units

12119 kWh/yr
0 kWh/yr
0 kWh/yr

0

Fraction (%)

3,956,489
1,601,808

5,558,297

Fraction (%)

5,205,935

71

29

100

100

3/8
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DC primary load

Total

[ NPS100C-21

700

600

500 +

400

Power (kW)

300

200

100

Jan Feb Mar Apr May Jun Jul Aug Sep
Month

Wind Turbine:Northern Power NPS100C-21

Quantity Value

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration

Hours of operation

file:///C:/Users/bushjw/AppData/Local/Temp/3hr52suk.cyb/Detail.html

0

5,205,935

[ 1 Gen1150

100

Oct Nov Dec

700

183

26.12

1601808

0.00

686.75

30.77

8108

Units
kW

KW
%
KWhyr
KW
KW

%

hrs/yr
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Levelized cost 0.379 $/kWh

Northern Power NPS100C-210utput

'.”""'- -'|”-I| l |!."' l"w ':' " | Hl

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

Generator:Generic1150kW Prime Power

Quantity Value Units
Hours of operation 6192 hrs/yr
Number of starts 883 starts/yr
Operational life 2 yr
Fixed generation cost 56.14 $/hr
Marginal generation cost 0.26 $/kWh
Electrical production 3956489 kWh/yr
Mean electrical output 639 kW
Min. electrical output 345 kW
Max. electrical output 1150 kW
Fuel consumption 1028686 Llyr
Specific fuel consumption 0.26 L/kWh
Fuel energy input 10122272 kWhlyr
Mean electrical efficiency 39 %

file:///C:/Users/bushjw/AppData/Local/Temp/3hr52suk.cyb/Detail.html
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1117/2015 Detail
Generic1150kW Prime PowerOutput

M i f.;n' i '."'I”.-",t;l-.,-gill'!l" I ,..I"':%-'.I ﬁaqi”
N '-”'*Tﬂ?lﬂr.lf..m-..:.,;': 11-4'5?'?3 Qudti U i ’m

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

Battery:GS200 flow

Quantity Value

String size 1
Strings in parallel 6
Batteries 6
Bus voltage 100
Quantity Value Units

Nominal capacity 3600 kWh

Usable nominal capacity 3600 kWh

Autonomy 6 hr

Lifetime throughput 0

Battery wear cost 0.000 $/kWh

Average energy cost 0.410 $/kWh

Energy in 622609 kWh/yr

Energy out 435826 kWh/yr

Storage depletion 0 kWhl/yr

file:///C:/Users/bushjw/AppData/Local/Temp/3hr52suk.cyb/Detail.html 6/8



11/17/2015 Detail

Losses 186782 kWh/yr
Annual throughput 520912 kWh/yr
Expected life 25 yr

Battery State of Charge

24
18
©
[m)
512
3
Te
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier Units
Capacity 750 675 kW
Mean output 45 71 kW
Minimum output 0 0 kW
Maximum output 558 750 kW
Capacity factor 6 9 %
Hours of operation 2,074 1,771 hrslyr
Energy in 435,826 732,481 kWh/yr
Energy out 392,244 622,609 kWh/yr
Losses 43,583 109,872 kWh/yr

file:///C:/Users/bushjw/AppData/Local/Temp/3hr52suk.cyb/Detail.html 7/8
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Emissions

Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2015
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11/17/2015 Detail
System Report

System architecture

Wind Turbine Northern Power NPS100C-21 7
Generator Generic1150kW Prime Power 1,150 kW
Dispatch Strategy Cycle Charging

Cost summary

Component Northern Power NPS100C-21
14m — Generic1150kW Prime Power
12m—
10m
? 8m —
3
(&]
€
8 6m—
j<
o
@
2 am-
2m
0 T I T T f
-2m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 28628548 $
Levelized cost of energy 0.425 $/kWh

Net Present Costs

Component Capital Replacement O&M Fuel Salvage Total

Nawdla mnvia Naiiia C COoON NNN A T7~D NNND A CCA NNA n nNnn Cc~rc 7 oCN T7HhN

file:///C:/Users/bushjw/AppData/Local/Temp/1ungggdf.kbh/Detail.html 1/6
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Detail

NOruierr rowel 0,00U,VUVU 1,/OO,UUS 1,001,0VU1 v -JY9,000

NPS100C-21

[ ,00U,1 9Y

Generic1150kW 741,936 5,381,779 756,012 13,969,756 -71,687 20,777,796

Prime Power

System

6,271,936 7,144,782 2,307,313 13,969,756 -1,065,251 28,628,536

Annualized Costs

Component Capital
Northern Power 427,770
NPS100C-21

Generic1150kW Prime 57,392

Power

System

5.0m
4.0m
3.0m
2.0m

1.0m -

-1.0m

-2.0m

Nominal Cash Flow ($)

-3.0m

4.0m -

-5.0m -

-6.0m -

-7.0m -
0

Electrical

Quantity

file:///C:/Users/bushjw/AppData/Local/Temp/1ungggdf.kbh/Detail.html

1

485,162

Fuel Replacement

Replacement O&M Fuel Salvage

136,376 120,000 0 -76,857

416,304 58,481 1,080,622 -5,545

552,680 178,481 1,080,622 -82,402

Capital Operating Salvage

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Year

Value Units

Total
607,289

1,607,254

2,214,543
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Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Wind Turbine

Total

Load

AC primary load
DC primary load

Total

Detail

552204 KWh/yr

0 kWhl/yr
0 kWh/yr
0
Production(kWh/yr) Fraction (%)
4,156,337
1,601,808
5,758,145
Consumption(kWh/yr) Fraction (%)
5,205,935
0
5,205,935

file:///C:/Users/bushjw/AppData/Local/Temp/1ungggdf.kbh/Detail.html
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[ NPS100C-21

800

700

600

500

400 H

Power (kW)

300

200

100

Jan Feb Mar Apr May Jun Jul Aug Sep
Month

Wind Turbine:Northern Power NPS100C-21

Quantity Value

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

file:///C:/Users/bushjw/AppData/Local/Temp/1ungggdf.kbh/Detail.html

[ Gen1150

Oct Nov Dec

700

183

26.12

1601808

0.00

686.75

30.77

8108

0.379

Units
kW

kW

%
kWh/yr
kW

kW

%
hrs/yr

$/kWh
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Northern Power NPS100C-210utput
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Jan Feb Mar Apr May Jun Jul Aug

Generator:Generic1150kW Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

file:///C:/Users/bushjw/AppData/Local/Temp/1ungggdf.kbh/Detail.html
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0.26
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Units

hrs/yr
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$/hr
$/kWh
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kW
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L/kWh
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%
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Generic1150kW Prime PowerOutput
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Emissions
Pollutant Emissions

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2015
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11/17/2015
System Report
System architecture

PV

Wind Turbine
Generator
Converter

Dispatch Strategy

Cost summary

14m
12m

10m

©
3
|

6m —

Net Present Cost ($)

4m

2m—

-2m -

Cost Summary

Total net present cost

Levelized cost of energy

Detail

Generic flat plate PV 250 kW
Northern Power NPS100C-21 7
Generic1150kW Prime Power 1,150 kW
System Converter 500 kW
Cycle Charging

Component Northern Power NPS100C-21

Generic1150kW Prime Power Generic flat plate PV

I T i
Capital Fuel Operating Replacement Sal
Category
29058882 $
0.432 $/kWh

file:///C:/Users/bushjw/AppData/Local/Temp/djhbbtvt.zc5/Detail .html
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11/17/2015

Net Present Costs

Detail

Component Capital Replacement O&M Fuel Salvage Total
Generic flat plate 750,000 0 64,638 0 0 814,638
PV

Northern Power 5,530,000 1,763,003 1,551,301 0 -993,565 7,850,739
NPS100C-21

Generic1150kW 741,936 5,379,269 755,407 13,388,983 -73,761 20,191,834
Prime Power

Converter 150,000 63,641 0 0 -11,978 201,663
System 7,171,936 7,205,913 2,371,346 13,388,983 -1,079,304 29,058,874
Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total
Generic flat plate PV 58,016 0 5,000 0 0 63,016
Northern Power 427,770 136,376 120,000 0 -76,857 607,289
NPS100C-21

Generic1150kW Prime 57,392 416,110 58,434 1,035,696 -5,706 1,561,926
Power

Converter 11,603 4,923 0 0 -927 15,599
System 554,781 557,409 183,434 1,035,696 -83,489 2,247,831

file:///C:/Users/bushjw/AppData/Local/Temp/djhbbtvt.zc5/Detail .html
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11/17/2015

Fuel
5.0m—

4.0m

3.0m—

2.0m

1.0m

-1.0m

-2.0m

Nominal Cash Flow ($)

-3.0m

4.0m

-5.0m

-6.0m

-7.0m

-8.0m -

Detail

Replacement Capital Operating

Salvage

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Electrical

Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator
Wind Turbine

Total

Load

Units

735566 kWh/yr

Year
Value
Production(kWh/yr)

375,052
3,983,576
1,601,808
5,960,437

Consumption(kWh/yr)

file:///C:/Users/bushjw/AppData/Local/Temp/djhbbtvt.zc5/Detail .html

0 kWh/yr
0 kWh/yr

0

Fraction (%)

67
27

100

Fraction (%)

3/8



11/17/2015

AC primary load
DC primary load

Total

800
700
600
500 +

400 H

Power (kW)

300

200

100

Jan Feb Mar Apr May

PV:Generic flat plate PV

Quantity
Rated capacity

Mean output
Mean output
Capacity factor
Total production
Minimum output

Maximum output

file:///C:/Users/bushjw/AppData/Local/Temp/djhbbtvt.zc5/Detail .html

[ PV

Jun

Month

Detail

5,205,935

0

5,205,935

[ NPS100C-21

Aug Sep Oct Nov

Value

250

43

1027.50

17.13

375052

0.00

252.99

100

100

[ 1 Gen1150

Dec

Units
kW

kW
kWh/d
%
kWh/yr
kW

kW
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11/17/2015 Detail

PV penetration
Hours of operation

Levelized cost

PV Output

7.20

4386

0.168

%
hrs/yr

$/kwh

- QU TR o

Jan Feb Mar Apr May Jun Jul Aug

Wind Turbine:Northern Power NPS100C-21

Quantity Value
Total rated capacity

Mean output

Capacity factor

Total production

Minimum output

Maximum output

Wind penetration

Hours of operation

Levelized cost

file:///C:/Users/bushjw/AppData/Local/Temp/djhbbtvt.zc5/Detail .html

Oct

700

183

26.12

1601808

0.00

686.75

30.77

8108

0.379

Nov Dec

Units
kW

kW

%
kWh/yr
kW
kW

%
hrs/yr

$/kWh
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11/17/2015

Detail

Northern Power NPS100C-210utput

* Lk "| LY bt i) ||" | (el il

° '*"Iﬂ il i HHA |’..1ru, i i '*""""|' ""!'lw'ﬂ*"

o | ""1h :".’"f W 1M r||'1 | .'H'l'fl’ "r'u'"

"6 l.l' | |"| |!'. |” | "' l |r|"|| ”|

0 i i '|'|| | i L

Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec

Generator:Generic1150kW Prime Power
Quantity Value Units
Hours of operation 8751 hrs/yr
Number of starts 10 starts/yr
Operational life 2 yr
Fixed generation cost 56.14 $/hr
Marginal generation cost 0.26 $/kWh
Electrical production 3983576 kWhl/yr
Mean electrical output 455 kW
Min. electrical output 345 kW
Max. electrical output 979 kW
Fuel consumption 1035697 Llyr
Specific fuel consumption 0.26 L/kKWh
Fuel energy input 10191258 kWhlyr
Mean electrical efficiency 39 %

file:///C:/Users/bushjw/AppData/Local/Temp/djhbbtvt.zc5/Detail .html
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11/17/2015 Detail

Generic1150kW Prime PowerOutput

it iij."i"}f-'" A AT A

24

I 978.94

>:]8 I “‘ Illl IIII I I ! |II|I III II 1 'Illl IIIIII
:Of L IIII IIIIII II b | ||| IIII II|
812 | | ] |I rl [l ! : i |II (! ||':I | II II |' : +
:E II IIIII III|II "|I | | I "I II II 1;: | I|II III I II |I ! | r |L I‘lll III“II
6 II|III II; I! III . IIIII I hl pnp IIIII‘III II] IIIIIII
II " I IIII II II | |I |H 1 I I | “ 1l 1 1’" [ a3 ‘"I I t III II hlrl ||
0 |II ||i I|||I|| :I:hlh I ||||| "I:IIII " I ||| ||'||I‘|I||| |||III I|II|I|||| ||I“J I 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier Units
Capacity 500 450 kW
Mean output 19 0 kW
Minimum output 0 0 kW
Maximum output 217 0 kW
Capacity factor 4 0 %
Hours of operation 2,661 0 hrslyr
Energy in 189,274 0 kWhl/yr
Energy out 170,347 0 kWh/yr
Losses 18,927 0 kWhlyr
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Detail

Rectifier Output Power

Hour of Day
—_ —_ N
o N oo s

o

Jan Feb Mar Apr May

Aug Sep

Inverter Output Power

Hour of Day
—_ — N
o N © N

o

Jan Feb Mar Apr May

Emissions

Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2015
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AR e

Jul

||* ! II“I 1
Iﬁ.1 i

Aug Sep

Emissions

Nov Dec

At

Nov Dec

2718202

11393

1305

326

5597

11393

_—

F 0.00

I 0.00

P 216.80

I 0.00

Units

kglyr
kg/yr
kglyr
kglyr
kglyr

kglyr

8/8



Appendix B — China Lake Scenarios

System Report
System architacture
PV SunPower PV
PV #2 Remaining Generic flat plats PY
Comerer Systam Comerer
Grid Grid
Dispaich Srategy Cydle Charging
Cost summary
1 S Py 5 Component
w60m-, aid Famaining Qaredc st piais Py
Mom-]
-
& Wom-
i ]
o]
¥
. e
20m-]
T T T —
-aom
ot Fusl Cpaaming Fupd e aal
Vitizery
Coat Sumrary
Totsl net present cost
Levelizad cost of enengy
Net Present Costs
Component Capital Replacemant Q&M
BunPower FY 40,358 332 L] 1,656,876
Remaining Generic flal plate PV 4,676,450 1] 339,013
Grid o L] 155,608,736
Comerter 3,000,000 1212821 0
Symtam A8,036, 702 127280 157 G0 524
Annualized Costs
Component Capital Replacement O&M
BunPower FY 3,121,504 1] 128,187
Remairing Generic flat plate PV 361,600 0 26,224
Grid [/} i} 12,043,879

39

207103792 §

13,780 kW
1,547 kW
10,000 kW

27,200 kW

0488 $AWh

Fuel Salvage

L]

[

[

Total
42,015,208
5017472

155,688,736

0 230558 4,033,263

0 230,558 208,764 670

Fuel Salvage
1]

]

]

Total
3,250,081

388,123

12,043 878



System Report
System architecture
PV

PV #2
Converter
Grid

Dispatch Strategy

Cost summary

7] SunPower PV

160m — Grid
140m
120m
—~ 100m |
£
]
§ 80m
c
&
o
& 60m-
2
40m
20m
0 T
-20m-
Capital

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

SunPower PV

Remaining Generic flat plate PV
Grid

Converter

System

Annualized Costs
Component

SunPower PV
Remaining Generic flat plate PV

Grid

SunPower PV

Remaining Generic flat plate PV
System Converter

Grid

Cycle Charging

Component

Remaining Generic flat plate PV

Fuel Operating Replacement Sal
Category
Capital Replacement O&M
40,358,332 0 1,656,876
4,678,459 0 339,013
0 0 155,698,736
3,000,000 1,272,821 0
48,036,792 1,272,821 157,694,624
Capital Replacement O&M
3,121,894 0 128,167
361,899 0 26,224
0 0 12,043,979

13,780 kW
1,547 kW
10,000 kw
27,200 kW
207103792 $
0.169 $/kWh
Fuel Salvage Total
0 0 42,015,208
0 0 5,017,472
0 0 155,698,736
0 -239,558 4,033,263
0 -239,558 206,764,679
Fuel Salvage Total
0 3,250,061
0 388,123
0 12,043,979



eenipdrient

System

Operating
5m

-10m
-15m
-20m

-25m -

Nominal Cash Flow ($)

-30m

-35m

-40m

-45m—

-50m -

Capital

Capitat2.063 Replaceme?t498 O&M

3,715,856 98,458 12,198,370

Replacement Salvage Fuel

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
PV
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

0 -18,531

Units

1613916 kWh/yr

0 kWhiyr
0 kWhiyr
0
Production(kWh/yr) Fraction (%)
24,644,568
2,766,525
71,835,160
99,246,256
Consumption(kWh/yr) Fraction (%)
95,052,456
0
95,052,456

0 Fuel0 sawige3! Total 311,990

15,994,153

25

72

100

100

100



PV (2) PV (1) PV Grid
16k
14k
12k
10k
g =
g & . I
e g
6k
4k
2k
0 T T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:SunPower PV
Quantity Value
Rated capacity 13780
Mean output 2813
Mean output 67519.00
Capacity factor 2042
Total production 24644568
Minimum output 0.00
Maximum output 13941.00
PV penetration 25.93
Hours of operation 4386
Levelized cost 0.119
PV Output
24 . 13,941
§18 IIIIi IIII "i I IIIIII b i 114
00 Nt o
jc:> LI IlIIIIlI -IIII 1]
: -
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value
Rated capacity 1547
Mean output 316
Mean output 7579.50
Capacity factor 20.42

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units
kW

kw
kWh/d

%



Eriahirgduction Value 2766525 KRAT

Minimum output 0.00 kW

Maximum output 1565.00 kW

PV penetration 291 %

Hours of operation 4386 hrs/yr

Levelized cost 0.014 $/kWh
24 PV Output

. 1,565.(

S e g

(o)}

I 0.00

o

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

Converter
Quantity Inverter Rectifier Units
Capacity 10,000 9,000 kwW
Mean output 2,650 0 kW
Minimum output 0 0 kw
Maximum output 10,000 0 kW
Capacity factor 27 0 %
Hours of operation 4,386 0 hrs/yr
Energy in 25,797,274 0 kWhlyr
Energy out 23,217,452 0 kWhiyr
Losses 2,579,822 0 kWhiyr

o4 Rectifier Output Power

.18

©

2

%12 .

I

o]

I 0.00

o

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



Inverter Output Power

24 .10,000
?18 T ﬂ...il' I." '" \ e .
1o MY k’" RN .'. Wi i ﬂ*r:j.r Tl
S L ['] I I | \
R A MLH. HATMH A
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Rate 1 Demand
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) %)
January 0 0 0 17,079 0 273,262
February 0 0 0 15,668 0 250,685
March 0 0 0 17,075 0 273,199
April 0 0 0 14,394 0 230,299
May 0 0 0 14,850 0 237,602
June 0 0 0 20,019 0 320,305
July 0 0 0 24,169 0 386,703
August 0 0 0 22951 0 367,211
September 0 0 0 18,833 0 301,321
October 0 0 0 16,050 0 256,794
November 0 0 0 15,751 0 252,018
December 0 0 0 17,148 0 274,366
Annual 0 0 0 24,169 0 3,423,765
Rate: Rate 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
January 5,808,431 0 5,808,431 0 697,012 0
February 4,748,350 0 4,748,350 0 569,802 0
March 5,124,164 0 5,124,164 0 614,900 0
April 4,760,968 0 4,760,968 0 571,316 0
May 4,811,302 0 4,811,302 0 577,356 0
June 6,639,290 0 6,639,290 0 796,715 0
July 8,073,620 0 8,073,620 0 968,834 0

August 8,188,394 0 8,188,394 0 982,607 0



September EA&YY598 Energ) NEB19.598 peak O ERdRyYP2 Demanl
Purchased Sold Purchases Demand Charge Charge

98?83Fces.ReportingService_GenerateInputsReport_Month (k@\ﬁ?f 799 (kWh)0 (k%’?f 799 (kw) 0 ($§7 816 ($) 0
November 5,318,139 0 5,318,139 0 638,177 0
December 5,911,110 0 5,911,110 0 709,333 0
Annual 71,835,160 0 71,835,160 0 8,620,220 0

Grid Purchases

24 l24,1ss

,18

]

512

3

e

0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions
Pollutant Emissions Units
Carbon dioxide 45399820 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 196828 kglyr
Nitrogen oxides 96259 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture
PV

PV #2
Battery
Converter
Grid

Dispatch Strategy

Cost summary

SunPower PV

Remaining Generic flat plate PV
GS200 flow

System Converter

Grid

Cycle Charging

71 SunPower PV Component
160m Grid Remaining Generic flat plate PV
140m
120m -
& 100m
b
2 80m
]
4
& 60m-
2
I
40m—
20m
0 T I I T [ —
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M
SunPower PV 40,358,332 0 1,656,876
Remaining Generic flat plate PV 4,678,459 0 339,013
Grid 0 0 155,524,832
GS200 flow 324,589 7,176 31,026
Converter 3,000,000 1,272,821 0
System 48,361,380 1,279,996 157,551,744
Annualized Costs
Component Capital Replacement O&M
SunPower PV 3,121,894 0 128,167

13,780 kw

1,547 kW
1 strings
10,000 kW

27,200 kW

207291696 $

0.169 $/kWh
Fuel Salvage Total
0 0 42,015,208
0 0 5,017,472
0 0 155,524,832
0 -973 361,818
0 -239,558 4,033,263
0 -240,530 206,952,590
Fuel Salvage Total
0 0 3,250,061



BempeReteneric flat plate PV

Capite#t 1899 Replacement

0 o&M 26224 Fuel0 salvage

0 Total 388,123

Grid 0 0 12,030,527 0 0 12,030,527
GS200 flow 25,108 555 2,400 0 -75 27,988
Converter 232,063 98,458 0 0 -18,531 311,990
System 3,740,965 99,013 12,187,317 0 -18,606 16,008,689
Operating Capital Replacement Salvage Fuel
5m—
Odr—v 17 7 7 7 I e U
-5m -
-10m
&
= -15m-
z
% -20m
8
T -25m-
E
2 -30m
-35m -
-40m -
-45m <
-50m -
0123 456 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 1471749 kWh/yr
Unmet load 0 kWhfyr
Capacity shortage 0 kWhiyr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
PV 24,644,568 25
PV 2,766,525 3
Grid Purchases 71,745,144 72
Total 99,156,240 100
Load Consumption(kWh/yr) Fraction (%)
AC primary load 95,052,456 100
DC primary load 0 0
Total 95,052,456 100



PV (2) PV (1) PV Grid
16k
14k
12k
10k
g ==
g g - —
& =
6k
4k
2k
0 T T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:SunPower PV
Quantity Value
Rated capacity 13780
Mean output 2813
Mean output 67519.00
Capacity factor 2042
Total production 24644568
Minimum output 0.00
Maximum output 13941.00
PV penetration 25.93
Hours of operation 4386
Levelized cost 0.119
PV Output
24 . 13,941
§18 IIIIi IIII "i I IIIIII b i 114
00 Nt o
jc:> LI IlIIIIlI -IIII 1]
: -
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value
Rated capacity 1547
Mean output 316
Mean output 7579.50
Capacity factor 20.42

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units
kW

kw
kWh/d

%



Eriahirgduction Value 2766525 AT
Minimum output 0.00 kW
Maximum output 1565.00 kW
PV penetration 291 %
Hours of operation 4386 hrs/yr
Levelized cost 0.014 $/kWh
PV Output
24 .1,565.l

§18 1 ||:|i|b 1 |1|||| |I||| “"I rl L 1||||||"|| A pp— '

L RSN B

3 Bl o L AR Ll iy ™

T 6 LI IR R L1l I L] ‘ | L el g | | na I ne I

0 I0.00
Jan Feb Mar Dec

Battery:GS200 flow
Quantity Value
String size 1
Strings in parallel 1
Batteries 1
Bus voltage 100
Quantity Value Units
Nominal capacity 600 kWh
Usable nominal capacity 600 kWh
Autonomy 0 hr
Lifetime throughput 0
Battery wear cost 0.000 $/kWh
Average energy cost 0.000 $/kWh
Energy in 142166 kWh/yr
Energy out 100019 kWh/yr
Storage depletion 600 kWh/yr
Losses 41547 kWhiyr
Annual throughput 119545 kWh/yr
Expected life 25 yr



Battery State of Charge

N
N

ay.,
[ee]

=
N

ULt b ot Bl

Hour of D:

]

o

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

. 100.00

I 0.00

Converter
Quantity Inverter Rectifier Units
Capacity 10,000 9,000 kW
Mean output 2,661 0 kW
Minimum output 0 0 kW
Maximum output 10,000 0 kw
Capacity factor 27 0 %
Hours of operation 4471 0 hrsfyr
Energyin 25,897,278 0 kWh/yr
Energy out 23,307,446 0 kWhlyr
Losses 2,589,832 0 kWhlyr
Rectifier Output Power
24 .o.oo
J18
@©
e
©12
5 |
I 6 I
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power
24 .10,000
.18 .
8 JFH {'l * |t l| | ' q " Th 1
RS 7 h1E & e L I.|' J "i |
=}
it mh 4“441\' e
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Rate 1 Demand
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh) (kW) $) %)
January 0 0 17,079 0 273,262
February 0 0 15,668 0 250,685



March

Energy 0 Energ)p Net

April Purchased Sold ( Purchaseg Demand Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $)
May 0 0 0 14,850 0
June 0 0 0 20,019 0
July 0 0 0 24,169 0
August 0 0 0 22,785 0
September 0 0 0 18,833 0
October 0 0 0 16,050 0
November 0 0 0 15,751 0
December 0 0 0 17,148 0
Annual 0 0 0 24,169 0
Rate: Rate 1
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %)
January 5,801,195 0 5,801,195 0 696,143
February 4,740,909 0 4,740,909 0 568,909
March 5,114,871 0 5,114,871 0 613,785
April 4,751,667 0 4,751,667 0 570,200
May 4,801,942 0 4,801,942 0 576,233
June 6,632,296 0 6,632,296 0 795,875
July 8,068,444 0 8,068,444 0 968,213
August 8,182,007 0 8,182,007 0 981,841
September 6,811,501 0 6,811,501 0 817,380
October 5,624,914 0 5,624,914 0 674,990
November 5,310,932 0 5,310,932 0 637,312
December 5,904,472 0 5,904,472 0 708,537
Annual 71,745,144 0 71,745,144 0 8,609,417

24 Grid Purchases ™ ; ||

5 .||I!:’|':*. i J',I .,'.Il.

“212

£

Emiccinne

Jun

Jul

Aug Sep Oct Nov

Dec

0.00

0 pedi075 Energ;? Dérahe?

Charaeyg

$)
237,602
320,305
386,703
364,561
301,321
256,794
252,018

274,366

3,421,115

Demand
Charge

(%)
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Pollutant Emissions Units
Carbon dioxide 45342932 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 196582 kglyr
Nitrogen oxides 96138 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture
PV

PV #2
Generator
Converter
Grid

Dispatch Strategy

Cost summary

SunPower PV

Remaining Generic flat plate PV
Kohler 3250 Prime Power
System Converter

Grid

Cycle Charging

71 SunPower PV Component
160m Kohler 3250 Prime Power Remaining Generic flat plate PV
140m
120m |
& 100m
w
2 80m—
&
3
& 60m-
2 I
40m—
20m—
0 T I I T [ —
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M
SunPower PV 40,358,332 0 1,656,876
Remaining Generic flat plate PV 4,678,459 0 339,013
Kohler 3250 Prime Power 2,350,000 0 41,055
Grid 0 0 153,820,640
Converter 3,000,000 1,272,821 0
System 50,386,792 1,272,821 155,857,632
Annualized Costs
Component Capital Replacement Oo&M
SunPower PV 3,121,894 0 128,167

13,780 kW
1,547 kW
2,800 kW
10,000 kw
20,000 kw
207309664 $
0.169 $/kWh
Fuel Salvage Total
0 0 42,015,208
0 0 5,017,472
181,737  -488,837 2,083,955
0 0 153,820,640
0 -239,558 4,033,263
181,737  -728,395 206,970,587
Fuel Salvage  Total
0 0 3,250,061



BempeReteneric flat plate PV

Capitdl! 899 Replacement

0 0&M 26,224 Fyel

0 salvage O Total 388,123

Kohler 3250 Prime Power 181,783 0 3,176 14,058 -37,814 161,203
Grid 0 0 11,898,700 0 0 11,898,700
Converter 232,063 98,458 0 0 -18,531 311,990
System 3,897,639 98,458 12,056,270 14,058 -56,345 16,010,080
Operating Capital Replacement Fuel Salvage
5m—
O+ U (VR |
5m -
-10m -
& -15m—
8
o -20m-
4
8 25m-
g
‘E -30m—
2
-35m
-40m -
-45m -
-50m <
-55m -
01234586 7 8 91011121314 15 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 1613916 kWh/yr
Unmet load 2763 kWh/yr
Capacity shortage 35688 kWh/yr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
PV 24,644,568 25
PV 2,766,525 3
Generator 71,939 0
Grid Purchases 71,760,464 72
Total 99,243,496 100
Load Consumption(kWhl/yr) Fraction (%)
AC primary load 95,049,688 100
DC primary load 0 0
Total 95,049,688 100



KHLR3250 PV (2) PV (1) PV Grid
16k
14k
12k
10k
g [ |
g g | . —
& g
6k
4k
2k
0 T T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:SunPower PV
Quantity Value
Rated capacity 13780
Mean output 2813
Mean output 67519.00
Capacity factor 2042
Total production 24644568
Minimum output 0.00
Maximum output 13941.00
PV penetration 25.93
Hours of operation 4386
Levelized cost 0.119
PV Output
24 . 13,941
§18 IIIIi IIII "i I IIIIII b i 114
00 Nt o
jc:> LI IlIIIIlI -IIII 1]
: -
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value
Rated capacity 1547
Mean output 316
Mean output 7579.50
Capacity factor 20.42

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units
kW

kw
kWh/d

%



Eriahirgduction

Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

Hour _qf Day_\ o
o N i

o

Jan Feb Mar

Generator:Kohler 3250 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour _qf DaL o
o N NN

o

Jan Feb Mar

Converter

Kohler 3250 Prime PowerOutput

Value

A N L

Oct Nov Dec

Value

Oct Nov Dec

2766525

0.00

1565.00

291

4386

0.014

79

71

190

207.82

0.18

71939

911

700

2800

17795

0.25

175104

41

(G

kw
kW
%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kw
L/yr
L/kWh
kWh/yr

%



Quantity Inverter

Capacity 10,000
Mean output 2,650
Minimum output 0
Maximum output 10,000
Capacity factor 27
Hours of operation 4,386
Energy in 25,797,274
Energy out 23,217,452
Losses 2,579,822

Rectifier Output Power

Hour gf Day_\ o
o N oo B

o

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

Inverter Output Power

24 .10,000

18 .

I *""E I

?12 ﬂ ll ! ' ! r|| |I| | i .

> I !

: B -.A'r mh 4“' -H . 'IJ#-Hr AL B

0 I0.00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Rate 1 Demand
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $)
January 0 0 0 17,079
February 0 0 0 15,668
March 0 0 0 17,075
April 0 0 0 14,394
May 0 0 0 14,850
June 0 0 0 19,319
July 0 0 0 20,000

August 0

Rectifier Units
9,000 kW

0 hrsf/yr
0 kWh/yr
0 kWh/yr

0 kWhiyr

I 0.00

0 0 20,000

Demand
Charge

®
273,262

250,685
273,199
230,299
237,602
309,105
320,000

320,000



September
October

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)
November 0
December 0 0
Annual 0 0
Rate: Rate 1

Energy Energy

Purchased Sold

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)
January 5,808,431 0
February 4,748,350 0
March 5,124,164 0
April 4,760,968 0
May 4,811,302 0
June 6,634,390 0
July 8,039,810 0
August 8,156,603 0
September 6,815,398 0
October 5,631,799 0
November 5,318,139 0
December 5,911,110 0
Annual 71,760,464 0
o4 Grid Purchases
i‘ .' '.' |.
LR n e e I.. m H H 'u",‘,"' |
' I | III I.'" ' 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec

Emissions

Pollutant Emissions

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter

Sulfur dioxide

Energy 0 Energ)p Net

0 pedk!33 Energ)? Déftanhd
Purchase Sold 0 Purchase8 Ddfm@nfl Chargé CRafged4

(kWh) (kW) ($) $)
0 15751 0 252,018
0 17,148 0 274,366
0 20,000 0 3,287,451
Net Peak Energy Demand
Purchases Demand Charge Charge
(kWh) (kW) ($) ($)

5,808,431 697,012 0
4,748,350 569,802 0
5,124,164 614,900 0
4,760,968 571,316 0
4,811,302 577,356 0
6,634,390 796,127 0
8,039,810 964,777 0
8,156,603 978,792 0
6,815,398 817,848 0
5,631,799 675,816 0
5,318,139 638,177 0
5,911,110 709,333 0
71,760,464 8,611,256 0

Units

45399316 kglyr

196 kglyr

22 kglyr

6 kglyr

196720 kglyr



Rplbgtanbxides Emissions 96355 kijnits
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System Report
System architecture

PV SunPower PV 13,780 kW
PV #2 Remaining Generic flat plate PV 1,547 kW
Wind Turbine Siemens 2.3 MW - 108 1
Converter System Converter 10,000 kwW
Grid Grid 27,200 kW
Dispatch Strategy Cycle Charging
Cost summary
71 SunPower PV Component
160m Siemens 2.3 MW- 108 Remaining Generic flat plate PV
140m -
120m -
& 100m
w
2 80m
]
o
& 60m-
2 I
40m
20m
0 T I I T T =
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 207496480 $
Levelized cost of energy 0.169 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage Total
SunPower PV 40,358,332 0 1,656,876 0 0 42,015,208
Remaining Generic flat plate PV 4,678,459 0 339,013 0 0 5,017,472
Siemens 2.3 MW - 108 6,000,000 1,912,842 969,563 0 -1,078,009 7,804,396
Grid 0 0 148,287,040 0 0 148,287,040
Converter 3,000,000 1,272,821 0 0 -239,558 4,033,263
System 54,036,792 3,185,663 151,252,480 0 -1,317,567 207,157,368
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
SunPower PV 3,121,894 128,167 0 3,250,061



BemioRefteneric flat plate PV Capitfi1.899 Replacement 0 0&M 26,224 Fyel0 Salvage O Total 388,123
Siemens 2.3 MW - 108 464,126 147,967 75,000 0 -83,389 603,704
Grid 0 0 11,470,652 0 0 11,470,652
Converter 232,063 98,458 0 0 -18,531 311,990
System 4,179,983 246,425 11,700,042 0 -101,920 16,024,530
Operating Capital Replacement Salvage Fuel
10m—
5m
0771 T T T T T T T T T T T T T T T T T T T
5m -
. -10m+
&
g -15m-
[y
g 20m |
T -25m-
€
2 -30m-
-35m
-40m -
-45m -
-50m
-55m -
0123456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 2091590 kWh/yr
Unmet load 0 kWhfyr
Capacity shortage 0 kWhiyr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
PV 24,644,568 25
PV 2,766,525 3
Wind Turbine 4,674,352 5
Grid Purchases 67,590,728 68
Total 99,676,176 100
Load Consumption(kWhl/yr) Fraction (%)
AC primary load 95,052,456 100
DC primary load 0 0
Total 95,052,456 100



PV (2) PV (1) $2300 PV Grid
16k
14k
12k
10k
g [
g g
& — || [
6k s |
4k
2k
0 T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:SunPower PV
Quantity Value
Rated capacity 13780
Mean output 2813
Mean output 67519.00
Capacity factor 2042
Total production 24644568
Minimum output 0.00
Maximum output 13941.00
PV penetration 25.93
Hours of operation 4386
Levelized cost 0.119
PV Output
24 . 13,941
§18 IIIIi IIII "i I IIIIII b i 114
00 Nt o
jc:> LI IlIIIIlI -IIII 1]
: -
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value
Rated capacity 1547
Mean output 316
Mean output 7579.50
Capacity factor 20.42

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units
kW

kw
kWh/d

%



Eriahirgduction

Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

N
~

y
(o]

Hour _qf Da
o N

o

Jan Feb

PV Output

0 e o o A

Mar Apr May Jun Jul Aug

Wind Turbine:Siemens 2.3 MW - 108

Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energyin

Energy out

Inverter

Value 2766525
0.00

1565.00

2.91

4386

0.014

. 1,565.(

I 0.00

Sep Oct Nov Dec

Value
2300
534
23.20
4674352
0.49
2312.70
4.92
8760
0.129
Rectifier
10,000
2,601
0
10,000
26
4,386
25,319,570
22,787,530

(G

kw
kW
%
hrs/yr

$/kWh

Units
kW

kW

%

KWhiyr

kw
kw
%
hrs/yr

$/kWh

9,000

Units
kW

kw
kw
kw

%
hrs/yr
kWh/yr

KWhiyr



ERpsttity Inverter 2,532,040 Rectifier
o4 Rectifier Output Power
%1 8
a]
512
3
T

(o))

0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
24 Inverter Output Power
52 .u.lt{.-u'jm 1:}14 wm M iy m i 4|' )
5 L A WJ | #"-’L 'IJH T

»

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Grid
Rate: Rate 1 Demand
Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1
Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)
January 5,427,674

February 4,390,087

. 0.00

I 0.00

Dec

. 10,000

Dec

N |
I0.00
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 0 16,288
0 0 15,654
0 0 17,043
0 0 14,366
0 0 13,700
0 0 20,004
0 0 23,789
0 0 22424
0 0 18,548
0 0 16,023
0 0 15278
0 0 16,870
0 0 23,789
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 5,427,674 0
0 4,390,087 0

0 Wiher

Energy Demand
Charge Charge

%) ($)
0 260,605
0 250,459
0 272,688
0 229,856
0 219,202
0 320,060
0 380,622
0 358,782
0 296,765
0 256,374
0 244,445
0 269,913
0 3,359,769

Energy Demand
Charge Charge

($) (%)
651,321 0
526,810 0



E Energ
March sz%ggg Sold 8
ﬁgﬁpurces.ReportlngSerwce_GenerateInputsReport_Month (kMGJ 49 (kWh) 0
May 4,404,201 0
June 6,220,404 0
July 7,713,463 0
August 7,915,288 0
September 6,504,741 0
October 5,341,487 0
November 4,942 436 0
December 5,531,241 0
Annual 67,590,728 0
24 Grid Purchases
%18
=]
512
3
e
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Emissions
Pollutant Emissions

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

PAITAZE Domand CRAGE Charge)
(kM})G,749 (kW) 0 (%33,61 0 ®) 0
4,404,201 0 528,504 0
6,220,404 0 746,448 0
7,713,463 0 925,616 0
7,915,288 0 949,835 0
6,504,741 0 780,569 0
5,341,487 0 640,978 0
4,942,436 0 593,092 0
5,531,241 0 663,749 0
67,590,728 0 8,110,888 0
Units

42717340 kglyr
0 kglyr

0 kglyr

0 kglyr
185199 kglyr

90572 kglyr



System Report
System architecture
PV

PV #2
Generator
Battery
Converter
Grid

Dispatch Strategy

Cost summary

771 SunPower PV
Kohler 3250 Prime Power

160m —

140m

120m

100m —

80m

60m

Net Present Cost ($)

40m

20m

0 T

SunPower PV

Remaining Generic flat plate PV
Kohler 3250 Prime Power
GS200 flow

System Converter

Grid

Cycle Charging

Component

Remaining Generic flat plate PV

-20m-
Capital

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

SunPower PV

Remaining Generic flat plate PV
Kohler 3250 Prime Power

Grid

GS200 flow

Converter

System

Annualized Costs

Fuel Operating Replacement Sal
Category
Capital Replacement O&M

40,358,332 1,656,876
4,678,459 339,013
2,350,000 40,535
0 0 153,671,936
324,589 7,176 31,026
3,000,000 1,272,821 0
50,711,380 1,279,996 155,739,392

13,780

1,547

2,800

10,000

20,000

207545360 $

Fuel

205,792

kW
kw
kw
strings
kW

kW

0.169 $/kWh

Salvage Total
0 42,015,208
0 5,017,472
-489,775 2,106,552
0 153,671,936
-973 361,818
-239,558 4,033,263
-730,306 207,206,254



Component Capital Replacement O&M Fuel Salvage
SunPower PV 3,121,894 0 128,167 0 0
Remaining Generic flat plate PV 361,899 0 26,224 0 0
Kohler 3250 Prime Power 181,783 0 3,136 15,919 -37,886
Grid 0 0 11,887,197 0 0
GS200 flow 25,108 555 2,400 0 -75
Converter 232,063 98,458 0 0 -18,531
System 3,922,747 99,013 12,047,124 15,919 -56,492
Operating Capital Replacement Fuel Salvage
5m—
O4—r—1 1 7T 1T T T T TR T e e
5m -
-10m -+
& -15m—
g
T -20m-
%
8 25m-
g
‘E -30m-
2
-35m
-40m -
-45m —
-50m H
-556m -
01234586 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV

PV

Generator

Grid Purchases

Total

Load

AC primary load

DC primary load

Production(kWh/yr)

Consumption(kWh/yr)

1471749 kWhlyr
2499 kWh/yr
35008 kWhiyr

0

Fraction (%)

24,644,568
2,766,525
82,145
71,664,592

99,157,832

Fraction (%)

95,049,952

0

Total

3,250,061

388,123

162,952

11,887,197

27,988

311,990

16,028,311

25

72

100

100



Letad Consumption(kWh/yr) 95,049,952 Fraction (%)
KHLR3250 PV (2) PV (1) PV Grid
16k~
14k
12k
10k
5 I e
c% 8k | | |
6k
4k
2
0 T I I T I I T T I T T 1
Jan Feb Mar  Apr  May  Jun Jul Aug  Sep Oct Nov  Dec
Month
PV:SunPower PV
Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kW
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr
Levelized cost 0.119 $/kWh
PV Output
24 . 13,941
§18 IIIIi 1IIII “ I (0 LN L L
j? lIII IlIIIIlI -IIII 1] ||
: | B
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value Units
Rated capacity 1547 kW
Mean output 316 kW

Mean output

7579.50 kWh/d

100



@aaﬁqi{yfactor Value 2042
Total production 2766525
Minimum output 0.00
Maximum output 1565.00
PV penetration 291
Hours of operation 4386
Levelized cost 0.014
24 PV Output . se5:
5" A R e B o
g 1 et s
A P o A L N T
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Generator:Kohler 3250 Prime Power
Quantity Value
Hours of operation 78
Number of starts 70
Operational life 192
Fixed generation cost 207.82
Marginal generation cost 0.18
Electrical production 82145
Mean electrical output 1053
Min. electrical output 700
Max. electrical output 2800
Fuel consumption 20151
Specific fuel consumption 0.25
Fuel energy input 198282
Mean electrical efficiency 41

nits
kWhyr
kW
kw

%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWhiyr
kw
kw
kW
L/yr
L/kWh
KWhyr

%



Hour gf DaL o
o N oo K

o

Jan Feb Mar

Battery:GS200 flow

Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energy in

Energy out

Storage depletion
Losses

Annual throughput

Expected life

aL o
oo EN

Hour _qf D:
N

Jan Feb Mar

Converter
Quantity

Capacity

Uil

Kohler 3250 Prime PowerOutput

Apr May Jun Jul Aug Sep Oct Nov Dec

Value
Battery State of Charge
.100.00
TAFL BT |y T RANTI T
g ".""!'.”..".:.'."r |,.'i'|.||'|.|. il Iﬁlira'..l 'i'r“' ;'I'| |...||I |
I0.00
Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Rectifier

10,000

Value

600

600

0.000

0.010

153371

107862

600

44909

128920

25

Units
kWh

kWh

hr

$/kWh
$/kWh
kWh/yr
kWh/yr
kWh/yr
kWhiyr
kWh/yr

yr

Units

9,000 kW

100



Haaneprut Inverter

Minimum output
Maximum output
Capacity factor
Hours of operation
Energyin

Energy out

Losses

Hour gf Day_\ o
o N oo K

o

Jan Feb Mar

N
~

y
oo

i

Hour _qf Da
o N

o

Jan Feb Mar

Grid

Rate: Rate 1 Demand

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January
February
March
April

May

June

July
August
September

October

Rectifier Output Power

Inverter Output Power

DS EADR o A A

2,661 Rectifier 0 Whits
0 0 kW
10,000 179 kW
27 0 %
4,491 23 hrslyr
25,897,782 4,561 kWhiyr
23,307,908 3,877 kWhiyr
2,589,874 684 kWhiyr
.179.28
|
I0.00
Nov  Dec
.10,000
| N
I0.00
Nov  Dec
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge
(kWh)  (kWh) (kW) (%)
0 0 17,079
0 0 15,668
0 0 17,075
0 0 14,394
0 0 14,850
0 0 19,319
0 0 20,000
0 0 20,000
0 0 18,133
0 0 16,050

Demand
Charge

(%)
273,262

250,685
273,199
230,299
237,602
309,105
320,000
320,000
290,121

256,794



November Energy O Energy’ Net 0 péak’51 Energy DéERmAHS

December Purchased Sold (o Purchaseg Demand Charge Changsse
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) (%)
Annual 0 0 0 20,000 0 3,287,451
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
January 5,801,195 0 5,801,195 0 696,143 0
February 4,740,909 0 4,740,909 0 568,909 0
March 5,114,871 0 5,114,871 0 613,785 0
April 4,751,667 0 4,751,667 0 570,200 0
May 4,801,942 0 4,801,942 0 576,233 0
June 6,626,605 0 6,626,605 0 795193 0
July 8,031,922 0 8,031,922 0 963,831 0
August 8,147,624 0 8,147,624 0 977,715 0
September 6,807,550 0 6,807,550 0 816,906 0
October 5,624,914 0 5,624914 0 674,990 0
November 5,310,932 0 5,310,932 0 637,312 0
December 5,904,472 0 5,904,472 0 708,537 0
Annual 71,664,592 0 71,664,592 0 8,599,752 0

Grid Purchases
1

l 20,000

"r‘l'":ll"'rl.lll!' il |'.I||. ||'|. \ ."

A

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

0.00

Emissions

Pollutant Emissions Units
Carbon dioxide 45344908 kglyr
Carbon monoxide 222 kglyr
Unburned hydrocarbons 25 kglyr
Particulate matter 6 kglyr
Sulfur dioxide 196470 kglyr

Nitrogen oxides 96252 kglyr
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System Report
System architecture
PV

PV #2

Wind Turbine
Battery
Converter
Grid

Dispatch Strategy

Cost summary

SunPower PV

Remaining Generic flat plate PV
Siemens 2.3 MW - 108

GS200 flow

System Converter

Grid

Cycle Charging

7] SunPower PV Component
160m Siemens 2.3 MW- 108 Remaining Generic flat plate PV
140m
120m -
. 100m-
&
o
32 80m—
?
o
A 60m-
2
40m |
20m
0 T T T T E—
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M
SunPower PV 40,358,332 1,656,876
Remaining Generic flat plate PV 4,678,459 339,013
Siemens 2.3 MW - 108 6,000,000 1,912,842 969,563
Grid 0 0 148,101,408
GS200 flow 324,589 7,176 31,026
Converter 3,000,000 1,272,821 0
System 54,361,380 3,192,838 151,097,872

Annualized Costs

13,780

1,547

10,000

27,200

207672672 $

kw

kw

strings
kw

kW

0.169 $/kWh
Salvage Total
0 0 42,015,208
0 0 5,017,472
0 -1,078,009 7,804,396
0 0 148,101,408
0 -973 361,818
0 -239,558 4,033,263
0 -1,318,539 207,333,551



Component

SunPower PV

Remaining Generic flat plate PV
Siemens 2.3 MW - 108

Grid

GS200 flow

Converter

System

Operating Capital

10m—
5m—
O 7 71 1 7 7
Bm4
-10m
-15m
-20m -

-25m

Nominal Cash Flow ($)

-30m
-35m
-40m -
-45m -

-50m

-55m -

Capital Replacement O&M
3,121,894 0 128,167
361,899 0 26,224
464,126 147,967 75,000
0 0 11,456,292
25,108 555 2,400
232,063 98,458 0
4,205,091 246,980 11,688,082

Replacement Salvage Fuel

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV

PV

Wind Turbine
Grid Purchases

Total

Load

AC primary load

DC primary load

Year

Value

Fuel Salvage
0 0
0 0
0 -83,389
0 0
0 -75
0 -18,531
0 -101,995
Units

1937470 kWhlyr

0 kWhfyr
0 kWhiyr
0
Production(kWh/yr) Fraction (%)
24,644,568
2,766,525
4,674,352
67,493,176
99,578,624
Consumption(kWh/yr) Fraction (%)
95,052,456
0

Total

3,250,061

388,123

603,704

11,456,292

27,988

311,990

16,038,158

25

68

100

100



Letad Consumption(kWh/yr) 95,052,456 Fraction (%)
PV (2) PV (1) $2300 PV Gid
16k~
14k
12k
10k
g [
c% 8k
6k ) == .
4k
2
0 T I T I I T T I T T 1
Jan Feb Mar  Apr  May  Jun Jul Aug  Sep Oct Nov  Dec
Month
PV:SunPower PV
Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kW
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr
Levelized cost 0.119 $/kWh
PV Output
24 . 13,941
§18 IIIIi 1IIII “ I (0 LN L L
j? lIII IlIIIIlI -IIII 1] ||
: | B
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value Units
Rated capacity 1547 kW
Mean output 316 kW

Mean output

7579.50 kWh/d

100



Baaftity factor Value 2042 Hnits
Total production 2766525 kWh/yr
Minimum output 0.00 kw
Maximum output 1565.00 kW
PV penetration 291 %
Hours of operation 4386 hrs/yr
Levelized cost 0.014 $/kWh
PV Output
24 .1,565.l

§18 1 ”:iih 1 |1|||| |I||| ""l rl T 1||||||"|| l. g t

vt RTINS0 g
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6
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Wind Turbine:Siemens 2.3 MW - 108
Quantity Value Units
Total rated capacity 2300 kW
Mean output 534 kW
Capacity factor 2320 %
Total production 4674352 kWh/yr
Minimum output 0.49 kW
Maximum output 2312.70 kW
Wind penetration 492 %
Hours of operation 8760 hrs/yr
Levelized cost 0.129 $/kWh
Battery:GS200 flow
Quantity Value
String size
Strings in parallel
Batteries
Bus voltage
Quantity Value Units
Nominal capacity 600 kWh
Usable nominal capacity 600 kWh




Adansity

Lifetime throughput
Battery wear cost
Average energy cost
Energy in

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Il

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

Hour gf DaL o
o N o B

o

Jan  Feb

12|Hrvmﬂ¢w

Battery State of Charge

\dmﬂﬁ “M“¢”wmﬂf"r?

Mar Apr May Jun Jul Aug

Inverter

Rectifier Output Power

Mar Apr May Jun Jul Aug

Value

h"ﬁ”W”' Mmp||

m I IIIII 1I [ |

Sep Oct Nov Dec

10,000

2,612

10,000

26

4,575

25,427,954

22,885,056

2,542,898

Sep Oct Nov Dec

- 100.00

I 0.00

Rectifier

I 0.00

0.000

0.000

154117

108384

600

45132

129544

25

Units

$/kWh
$/kWh
kWh/yr
kWh/yr
KWhyr
kWh/yr
kWh/yr

yr

Units

9,000 kW

48 hrslyr
0 kWh/yr
0 kWh/yr

0 kWhiyr



Inverter Output Power

24 .10,000
£ u i A s g
e e A T
g v H i H!. 4‘1; WA
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Rate 1 Demand
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $)
January 0 0 0 16,288 0
February 0 0 0 15,654 0
March 0 0 0 17,043 0
April 0 0 0 14,366 0
May 0 0 0 13,700 0
June 0 0 0 20,004 0
July 0 0 0 23,789 0
August 0 0 0 22,258 0
September 0 0 0 18,548 0
October 0 0 0 16,023 0
November 0 0 0 15278 0
December 0 0 0 16,870 0
Annual 0 0 0 23,789 0
Rate: Rate 1
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $)
January 5,419,880 0 5,419,880 0 650,386
February 4,381,999 0 4,381,999 0 525,840
March 4,743,226 0 4,743,226 0 569,187
April 4,435,979 0 4,435979 0 532,317
May 4,393,103 0 4,393,103 0 527,172
June 6,213,113 0 6,213,113 0 745574
July 7,708,083 0 7,708,083 0 924,970
August 7,908,765 0 7,908,765 0 949,052

Demand
Charge

®)
260,605

250,459
272,688
229,856
219,202
320,060
380,622
356,132
296,765
256,374
244,445
269,913

3,357,119

Demand
Charge

($)



September ER&YY302 Energ) N8H96.302 peak O ERERGYPC Demanl
Purchased Sold  Purchases Demand Charge Charge

RE8GFces.ReportingService_GeneratelnputsReport Month (KWH)>S'0 (kwh)© >0 kw) O (¢§40064 () O
November 4,934,859 0 4934859 0 592183 0
December 5,523,998 0 5523998 0 662,880 0
Annual 67,493,176 0 67,493,176 0 8,099,180 0

Grid Purchases

24 l23,7ss

,18

S

512

3

e

0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions
Pollutant Emissions Units
Carbon dioxide 42655688 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 184931 kglyr
Nitrogen oxides 90441 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture
PV

PV #2

Wind Turbine
Generator
Converter
Grid

Dispatch Strategy

Cost summary

771 SunPower PV
Siemens 2.3 MW- 108

160m —

140m

120m

100m —

80m

60m

Net Present Cost ($)

40m

20m

SunPower PV

Remaining Generic flat plate PV
Siemens 2.3 MW - 108

Kohler 3250 Prime Power
System Converter

Grid

Cycle Charging

Component

Remaining Generic flat plate PV

0 T

-20m-
Capital

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

SunPower PV

Remaining Generic flat plate PV
Siemens 2.3 MW - 108

Kohler 3250 Prime Power

Grid

Converter

System

Annualized Costs

Fuel Operating Replacement Sal
Category
Capital Replacement  O&M
40,358,332 0 1,656,876
4,678,459 0 339,013
6,000,000 1,912,842 969,563
2,350,000 0 34,819
0 0 146,627,520
3,000,000 1,272,821 0
56,386,792 3,185,663 149,627,760

13,780 kw

1,547 kW

2,800 kW

10,000 kwW

20,000 kW

207858560 $

Fuel

136,867

0

136,867

Salvage

0.169 $/kWh

-1,078,009
-500,096

0

-239,558

-1,817,663

Total

42,015,208

5,017,472

7,804,396

2,021,590

146,627,520

4,033,263

207,519,419



Component Capital Replacement O&M Fuel Salvage
SunPower PV 3,121,894 0 128,167 0 0
Remaining Generic flat plate PV 361,899 0 26,224 0 0
Siemens 2.3 MW - 108 464,126 147,967 75,000 0 -83,389
Kohler 3250 Prime Power 181,783 0 2,693 10,587 -38,685
Grid 0 0 11,342,281 0 0
Converter 232,063 98,458 0 0 -18,531
System 4,361,766 246,425 11,574,362 10,587  -140,604
Operating Capital Replacement Fuel Salvage
10m —
0 Iy I I I I T I I I I I T I I I T I I I I U I 1
-10m
a
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% 20m |
8
©
£ -30m-
2
-40m -+
-50m
-60m-
0123456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 2091590 kWh/yr
Unmet load 989 kWh/yr
Capacity shortage 26452 kWh/yr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
PV 24,644,568
PV 2,766,525
Generator 53,730
Wind Turbine 4,674,352
Grid Purchases 67,536,008
Total 99,675,184
Load Consumption(kWh/yr) Fraction (%)
AC primary load 95,051,464

Total

3,250,061

388,123

603,704

156,378

11,342,281

311,990

16,052,536

25

68

100

100



Déaprimary load Consumption(kWhiyr) 0 Fraction (%)
Total 95,051,464
PV (2) PV (1) $2300 PV Grid
16k [ KHLR3250
14k —
12k
10k
g [
2 k]
e — || [
6k s 5 |
4k
2k
0 T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:SunPower PV
Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kW
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr
Levelized cost 0.119 $/kWh
PV Output
24 . 13,941
§18 1 IIIIII LILY IIIII ) | IIII 1 II I IIIIII"II b i 114 . "
e |l ) | '
512 ljhlt ’M1 : m gmwwll iﬂ|MM
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0 I 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value Units
Rated capacity 1547 kW
Mean output 316 kW

100



HaanReyrut Value 7579.50
Capacity factor 2042
Total production 2766525
Minimum output 0.00
Maximum output 1565.00
PV penetration 29
Hours of operation 4386
Levelized cost 0.014
24 PV Output . ses:
g" A R R B
g 1 o 5
¢ ekl oo cbibibertid bt B TR ™
0 Io.oo
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind Turbine:Siemens 2.3 MW - 108
Quantity Value
Total rated capacity 2300
Mean output 534
Capacity factor 23.20
Total production 4674352
Minimum output 0.49
Maximum output 2312.70
Wind penetration 492
Hours of operation 8760
Levelized cost 0.129
Generator:Kohler 3250 Prime Power
Quantity Value
Hours of operation 67
Number of starts 61
Operational life 224
Fixed generation cost 207.82
Marginal generation cost 0.18
Electrical production 53730

Uiig
%

KWhyr
kw
kw

%
hrs/yr

$/kWh

Units
kW

kw

%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh

KWhyr



HaaRatgctrical output Value 802 Wits

Min. electrical output 700 kW
Max. electrical output 2800 kW
Fuel consumption 13402 Liyr
Specific fuel consumption 0.25 L/kWh
Fuel energy input 131872 kWh/yr
Mean electrical efficiency 41 %
Kohler 3250 Prime PowerOutput

24 -2,800.l

,18

©

e

%12 .

T
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I 0.00

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier Units
Capacity 10,000 9,000 kW
Mean output 2,601 0 kW
Minimum output 0 0 kW
Maximum output 10,000 0 kW
Capacity factor 26 0 %
Hours of operation 4,386 0 hrs/yr
Energyin 25,319,570 0 kWh/yr
Energy out 22,787,530 0 kWhiyr
Losses 2,532,040 0 kWhlyr
Rectifier Output Power

24 .o.oo

.18

@®©

e

%12 .

I

(o))

I 0.00

o

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

Grid

Rate: Rate 1 Demand

Inverter Output Power

| m‘.’l, 'IJH- il

.u| w

iyl

'-:-'El-

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January
February
March
April

May

June

July
August
September
October
November
December

Annual

Rate: Rate 1

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January
February
March
April
May
June
July

August

. 10,000

Oct Nov Dec
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge
(kWh)  (kWh) (kW) ($)
0 0 0 16,288 0
0 0 0 15,654 0
0 0 0 17,043 0
0 0 0 14,366 0
0 0 0 13,700 0
0 0 0 19,304 0
0 0 0 20,000 0
0 0 0 20,000 0
0 0 0 17,848 0
0 0 0 16,023 0
0 0 0 15,278 0
0 0 0 16,870 0
0 0 0 20,000 0
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge
(kWh)  (kWh) (kW) $)
5,427,674 0 5427674 0 651,321
4,390,087 0 4,390,087 0 526,810
4,752,956 0 4,752,956 0 570,355
4,446,749 0 4,446,749 0 533,610
4,404,201 0 4,404,201 0 528,504
6,215,504 0 6,215,504 0 745,860
7,689,997 0 7,689,997 0 922,800
7,892,434 0 7,892,434 0 947,092

Demand
Charge

®)
260,605

250,459
272,688
229,856
219,202
308,860
320,000
320,000
285,565
256,374
244,445
269,913

3,237,966

Demand
Charge

($)



September ERYYY241 Energ) NE©01.241 peak O ERERyIA® Demanll

Purch1a§‘ed Sold Purch1a2es Demand Chgr e Charge
REL8GFces.ReportingService_GeneratelnputsReport Month (KWh) 87 (kwh)© &) 87 kw) © (§40°78 (5 O

November 4,942,436 0 4,942,436 0 593,092 0
December 5,531,241 0 5,531,241 0 663,749 0
Annual 67,536,008 0 67,536,008 0 8,104,321 0

Grid Purchases
1 LIl

':..1-'.';,,.*.‘; b

l 20,000

:I.ltw' i n'

1 18
Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov  Dec

0.00

Emissions

Pollutant Emissions Units
Carbon dioxide 42717928 kglyr
Carbon monoxide 147 kglyr
Unburned hydrocarbons 17 kglyr
Particulate matter 4 kglyr
Sulfur dioxide 185121 kglyr
Nitrogen oxides 90646 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture
PV

PV #2

Wind Turbine
Generator
Battery
Converter
Grid

Dispatch Strategy

Cost summary

771 SunPower PV
Siemens 2.3 MW- 108

160m -

140m

120m

100m

80m

60m

Net Present Cost ($)

40m

20m

0 i

-20m -
Capital

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

SunPower PV

Remaining Generic flat plate PV
Siemens 2.3 MW - 108

Kohler 3250 Prime Power

Grid

GS200 flow

Converter

SunPower PV

Remaining Generic flat plate PV
Siemens 2.3 MW - 108

Kohler 3250 Prime Power
GS200 flow

System Converter

Grid

Cycle Charging

Component

Remaining Generic flat plate PV

Fuel Operating Replacement Sal
Category

Capital Replacement  O&M

40,358,332 1,656,876

4,678,459 339,013

6,000,000 1,912,842 969,563

2,350,000 0 34,299

0 0 146,469,344

324,589 7,176 31,026

3,000,000 1,272,821 0

13,780

1,547

2,800

10,000

20,000

208078544 $

kw

kw

kw
strings
kw

kw

0.169 $/kWh
Fuel Salvage Total
0 0 42,015,208
0 0 5,017,472
0 -1,078,009 7,804,396
154,657 -501,035 2,037,921
0 0 146,469,344
0 -973 361,818
0 -239,558 4,033,263



8siifFdnent Cayital 1.380 Replacehfent38 0&lf°.500,144 Fiert657 safli§ges74 Totdl?.739.445

Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total
SunPower PV 3,121,894 0 128,167 0 0 3,250,061
Remaining Generic flat plate PV 361,899 0 26,224 0 0 388,123
Siemens 2.3 MW - 108 464,126 147,967 75,000 0 -83,389 603,704
Kohler 3250 Prime Power 181,783 0 2,653 11,963 -38,757 157,642
Grid 0 0 11,330,045 0 0 11,330,045
GS200 flow 25,108 555 2,400 0 -75 27,988
Converter 232,063 98,458 0 0 -18,531 311,990
System 4,386,874 246,980 11,564,491 11,963 -140,752 16,069,556
Operating Capital Replacement Fuel Salvage
10m—+
01IiTTTTTTTTiTTTﬁTTTﬁTTTT1
-10m -
=2
&
% -20m
S
g -30m -
2
-40m -
-50m
-60m -

0123 456 7 8 91011213 14 1516 17 18 19 20 21 22 23 24 25

Year

Electrical

Quantity Value Units

Excess electricity 1937470 kWh/yr

Unmet load 989 kWh/yr

Capacity shortage 25705 kWh/yr

Renewable fraction 0

Component Production(kWh/yr) Fraction (%)

PV 24,644,568 25
PV 2,766,525 3
Generator 61,293 0
Wind Turbine 4,674,352 5

Grid Purchases 67,434,064 68



Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

Hour gf Day_\ o
o N oo K

o

Jan Feb

PV Output

Mar Apr May Jun Jul Aug Sep

P\/'Remainina Generic flat nlate PV/

Edrponent Production(kWh/yr) 99,580,808 Fraction (%)
Load Consumption(kWhlyr) Fraction (%)
AC primary load 95,051,464
DC primary load 0
Total 95,051,464
PV (2) PV (1) $2300 PV Giid
16k [ KHLR3250
14k = =
12k
10k B
5 [
g g
& —— || [
6k [ S
4k~
2k
0-\ T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:SunPower PV
Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW

67519.00 kWh/d
2042 %
24644568 kWh/yr
0.00 kW
13941.00 kW
2593 %

4386 hrs/yr

0.119 $/kWh

. 13,941

b MO o

I 0.00

Oct Nov Dec

100

100

100



FR I L e DL ]

Quantity
Rated capacity

Mean output
Mean output
Capacity factor

Total production

Value Units

1547 kW
316 kW
7579.50 kWh/d
2042 %

2766525 kWhlyr

Minimum output 0.00 kW
Maximum output 1565.00 kW
PV penetration 291 %
Hours of operation 4386 hrs/yr
Levelized cost 0.014 $/kWh
PV Output
24 .1,565.l
%18 wn e
= i "‘?M‘ g
5 | i
T IIII . IIIII -IIII II
: -
0 0.00
Jan Feb Mar Apr May Jun Jul Oct Nov Dec
Wind Turbine:Siemens 2.3 MW - 108
Quantity Value Units
Total rated capacity 2300 kW
Mean output 534 kW
Capacity factor 2320 %

Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 3250 Prime Power
Quantity

Hours of operation
Number of starts

Operational life

4674352 kWhiyr
049 kW

2312.70 kW
492 %
8760 hrs/yr

0.129 $/kWh

Value Units

66 hrs/yr
60 starts/yr

227 yr



Qiasgg eration cost Value 207.82 Yhits

Marginal generation cost 0.18 $/kWh
Electrical production 61293 kWhlyr
Mean electrical output 929 kW
Min. electrical output 700 kW
Max. electrical output 2800 kW
Fuel consumption 15144 Liyr
Specific fuel consumption 0.25 L/kWh
Fuel energy input 149013 kWh/yr
Mean electrical efficiency 41 %

Kohler 3250 Prime PowerOutput

. ! - 2,800.(

N
N

y
(o]

Hour gf Da
N
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o

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

Battery:GS200 flow

Quantity Value

String size 1
Strings in parallel 1
Batteries 1
Bus voltage 100
Quantity Value Units

Nominal capacity 600 kWh

Usable nominal capacity 600 kWh

Autonomy 0 hr

Lifetime throughput 0

Battery wear cost 0.000 $/kWh

Average energy cost 0.008 $/kWh

Energy in 162812 kWhiyr

Energy out 114471 kWh/yr

Storage depletion 600 kWhlyr

Losses 47741 kWhiyr



Assitgroughput Value 136820 gyl
Expected life 25 yr
Battery State of Charge
24 .100.00
= TN i ri \ Wi 1 b I 11, | |,“||||
a) L1 f I‘I fhl I,I b L Ll IIII|'II|III| If II
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3
e
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier Units
Capacity 10,000 9,000 kW
Mean output 2,613 0 kW
Minimum output 0 0 kW
Maximum output 10,000 179 kW
Capacity factor 26 0 %
Hours of operation 4,588 66 hrs/yr
Energy in 25,428,318 3,506 kWh/yr
Energy out 22,885,384 2,980 kWhfyr
Losses 2,542,934 526 kWhlyr
Rectifier Output Power
24 .179.28
J18
©
e
©12
2 |
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0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power
24 .10,000
=18 H o ‘ :
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Rate 1 Demand
Energy Energy Net Peak Energy Demand

Purchased Sold

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

Purchases Demand Charge Charge

(kwWh)  (kWh) kw)  ($) $)



January Energy O Energy Net 0 Pé#k288 Energy) Defitafidd
Purchased Sold Purchases Demand Charge Charge
Relswartes.ReportingService_GeneratelnputsReport_Month (kWh) 0 (kwh) 0 (kwh) 0 (kw654 ($) O ($%50,459

March 0 0 0 17,043 0 272,688
April 0 0 0 14,366 0 229,856
May 0 0 0 13,700 0 219,202
June 0 0 0 19,304 0 308,860
July 0 0 0 20,000 0 320,000
August 0 0 0 20,000 0 320,000
September 0 0 0 17,848 0 285,565
October 0 0 0 16,023 0 256,374
November 0 0 0 15,278 0 244,445
December 0 0 0 16,870 0 269,913
Annual 0 0 0 20,000 0 3,237,966
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kw) %) ($)
January 5,419,880 0 5,419,880 0 650,386 0
February 4,381,999 0 4,381,999 0 525,840 0
March 4,743,226 0 4,743,226 0 569,187 0
April 4,435,979 0 4,435,979 0 532,317 0
May 4,393,103 0 4,393,103 0 527172 0
June 6,207,422 0 6,207,422 0 744,891 0
July 7,682,359 0 7,682,359 0 921,883 0
August 7,884,209 0 7,884,209 0 946,105 0
September 6,493,163 0 6,493,163 0 779,180 0
October 5,333,870 0 5,333,870 0 640,064 0
November 4,934,859 0 4,934,859 0 592,183 0
December 5,523,998 0 5,523,998 0 662,880 0

Annual 67,434,064 0 67,434,064 0 8,092,087 0



Grid Purchases
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1 18
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions

Pollutant Emissions Units
Carbon dioxide 42658072 kglyr
Carbon monoxide 167 kglyr
Unburned hydrocarbons 19 kaglyr
Particulate matter 5 kglyr
Sulfur dioxide 184851 kglyr
Nitrogen oxides 90528 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture

PV SunPower PV 13,780 kW
PV #2 Remaining Generic flat plate PV 1,547 kW
PV #3 Solar World 320W flat plate PV Copy 1,000 kW
Converter System Converter 10,000 kW
Grid Grid 27,200 kW
Dispatch Strategy Cycle Charging

Cost summary

7] SunPower PV Component

160m Solar World 320W flat plate PV Copy Remaining Generic flat plate PV

140m -

120m
—~ 100m—
£
%
§ 80m
=4
]
<]
& 60m-
2 E——

40m—
20m
0 T I I T [ —
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 208627504 $
Levelized cost of energy 0.170 $/kWh

Net Present Costs

Component Capital Replacement  O&M Fuel Salvage Total

SunPower PV 40,358,332 0 1,656,876 0 0 42,015,208
Remaining Generic flat plate PV 4,678,459 0 339,013 0 0 5,017,472
Solar World 320W flat plate PV Copy 3,083,333 0 280,096 0 0 3,363,429
Grid 0 0 154,198,048 0 0 154,198,048
Converter 3,000,000 1,272,821 0 0 -239,558 4,033,263
System 51,120,124 1,272,821 156,474,048 0 -239,558 208,627,435

Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total

SunPower PV 3,121,894 0 128,167 0 0 3,250,061



BempeReteneric flat plate PV

Capital 899 Replacement 0 0&M 26224 Fuel0 Salvage O Total 388,123

Solar World 320W flat plate PV Copy 238,509 0 21,667 0 0 260,176
Grid 0 0 11,927,894 0 0 11,927,894
Converter 232,063 98,458 0 0 -18,531 311,990
System 3,954,366 98,458 12,103,953 0 -18,531 16,138,246
Operating Capital Replacement Salvage Fuel
5m—
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0123 456 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 2364865 kWh/yr
Unmet load 0 kWh/yr
Capacity shortage 0 kWhiyr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
PV 24,644,568 25
PV 2,766,525 3
PV 1,788,429 2
Grid Purchases 70,901,448 71
Total 100,100,976 100
Load Consumption(kWhl/yr) Fraction (%)
AC primary load 95,052,456 100
DC primary load 0 0
Total 95,052,456 100



PV (2) PV (1) PV Grid
16k
14k
12k
10k
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Month
PV:SunPower PV
Quantity Value
Rated capacity 13780
Mean output 2813
Mean output 67519.00
Capacity factor 2042
Total production 24644568
Minimum output 0.00
Maximum output 13941.00
PV penetration 25.93
Hours of operation 4386
Levelized cost 0.111
PV Output
24 . 13,941
§18 IIIIi IIII "i I IIIIII b i 114
00 Nt o
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0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value
Rated capacity 1547
Mean output 316
Mean output 7579.50
Capacity factor 20.42

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units
kW

kw
kWh/d

%



EriahrigAuction Value

Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

N
~

.1,565.l
I LN

8 o o i

y
(o]

Hour _qf Da
N

(o]

I 0.00

o

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

PV:Solar World 320W flat plate PV Copy
Quantity Value

Rated capacity
Mean output

Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

N
=

.1,011.1
[1] III

10 o A :

y
oo

Hour _qf Da
N

(o))

o

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

Converter

Quantity Inverter Rectifier

Capacity 10,000

Mean output 2,757

2766525

0.00

1565.00

291

4386

0.013

1000

204

4899.80

20.42

1788429

0.00

1011.70

1.88

4386

0.009

(G

kw
kW
%
hrs/yr

$/kWh

Units
kW

kW
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

9,000

0

Units
kW

kW



Winimtiry output Inverter 0 Rectifier
Maximum output 10,000
Capacity factor 28
Hours of operation 4,386
Energy in 26,834,786
Energy out 24,151,150
Losses 2,683,636
o4 Rectifier Output Power

.18

©

e

%12 .

T

(o))

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
24 Inverter Output Power
-l I
© 7 | ] ¥
& nh Y m T
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Grid

Rate: Rate 1 Demand

Energy Energy Net

Purchased Sold

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)

January 0 0
February 0 0
March 0 0
April 0 0
May 0 0
June 0 0
July 0 0
August 0 0
September 0 0
October 0 0

November 0 0

I 0.00

. 10,000

I 0.00

Peak

0 Wits

0 hrsf/yr
0 kWh/yr
0 kWh/yr

0 kWhiyr

17,079
15,668
17,075
14,394
14,850
20,019
24,158
22,709
18,833
16,050

15,751

Energy
Purchases Demand Charge

kW) 9

Demand
Charge

®
273,262

250,685
273,199
230,299
237,602
320,305
386,525
363,351
301,321
256,794

252,018



($)

Demand
Charge

($)

December Energy O Energy’ Net 0 péddk148 Energy DéRhARP
Annual Purchased Sold (0 Purchases Demand Charge Chaegeos
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $)
Rate: Rate 1
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $)
January 5,751,815 0 5,751,815 0 690,218
February 4,692,684 0 4,692,684 0 563,122
March 5,049,504 0 5,049,504 0 605,940
April 4,681,443 0 4,681,443 0 561,773
May 4,726,141 0 4,726,141 0 567,137
June 6,541,892 0 6,541,892 0 785,027
July 7,964,076 0 7,964,076 0 955,689
August 8,092,122 0 8,092,122 0 971,055
September 6,744,112 0 6,744,112 0 809,293
October 5,548,274 0 5,548,274 0 665,793
November 5,255,797 0 5,255,797 0 630,696
December 5,853,593 0 5,853,593 0 702,431
Annual 70,901,448 0 70,901,448 0 8,508,174

24 Grid Purchases

%‘18

=)

512

3

e

0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions
Pollutant Emissions Units
Carbon dioxide 44809716 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 194270 kglyr
Nitrogen oxides 95008 kglyr

HOMER Energy, LLC © 2016



System Report

System architecture

PV

PV #2
PV #3
Battery
Converter
Grid

Dispatch Strategy

Cost summary

160m —
140m
120m
100m —

80m

60m

Net Present Cost ($)

40m

20m

0

SunPower PV

Remaining Generic flat plate PV
Solar World 320W flat plate PV Copy
GS200 flow

System Converter

Grid

Cycle Charging

7] SunPower PV
Solar World 320W flat plate PV Copy

Component
Remaining Generic flat plate PV

-20m-

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component

SunPower PV

Remaining Generic flat plate PV

Solar World 320W flat plate PV Copy

Grid
GS200 flow
Converter

System

Capital Fuel Operating Replacement Sal
Category
Capital Replacement = O&M
40,358,332 0 1,656,876
4,678,459 0 339,013
3,083,333 0 280,096
0 0 153,998,464
324,589 7,176 31,026
3,000,000 1,272,821 0
51,444,712 1,279,996 156,305,472

Annualized Costs

13,780

1,547

1,000

10,000

27,200

208789744 $

kw
kw
kw
strings
kw

kW

0.170 $/kWh
Fuel Salvage Total
0 0 42,015,208
0 0 5,017,472
0 0 3,363,429
0 0 153,998,464
0 -973 361,818
0 -239,558 4,033,263
0 -240,530 208,789,650



Component

SunPower PV

Remaining Generic flat plate PV
Solar World 320W flat plate PV Copy
Grid

GS200 flow

Converter

System

Operating
5m—

O g
Bm4
-10m
-15m
-20m+

-25m -

Nominal Cash Flow ($)

-30m -

-35m

-40m

-45m -

-50m

-55m -

0123 456 7 8 9 10111213 14 15 16 17

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
PV
PV
Grid Purchases

Total

Load

AC primary load

DC primary load

Capital Replacement
3,121,894 0
361,899 0
238,509 0
0 0
25,108 555
232,063 98,458

3,979,474 99,013

Replacement Salvage Fuel

18 19 20 21 22 23 24 25
Year

Value

Production(kWh/yr)

Consumption(kWh/yr)

O&M Fuel Salvage
128,167 0 0
26,224 0 0
21,667 0 0

11,912,456 0 0
2,400 0 -75
0 0 -18,531
12,090,913 0 -18,606
Units
2196428 kWh/yr
0 kWhfyr
0 kWhiyr
0
Fraction (%)
24,644,568
2,766,525
1,788,429
70,794,880
99,994,408
Fraction (%)
95,052,456

0

Total

3,250,061

388,123

260,176

11,912,456

27,988

311,990

16,150,794

25

71

100

100



Letad Consumption(kWh/yr) 95,052,456 Fraction (%)
PV (2) PV (1) PV Grid
16k~
14k
12k
10k
g [ |
c% 8k-{| | ——
6k
4k
2
0 T I T I I T T I T T 1
Jan Feb Mar  Apr  May  Jun Jul Aug  Sep Oct Nov  Dec
Month
PV:SunPower PV
Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kW
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr
Levelized cost 0.111 $/kWh
PV Output
24 . 13,941
§18 IIIIi 1IIII “ I (0 LN L L
j? lIII IlIIIIlI -IIII 1] ||
6 | B
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value Units
Rated capacity 1547 kW
Mean output 316 kW

Mean output

7579.50 kWh/d

100



Baaftity factor Value

Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

Y.
oo

A A -

Hour gf Da
N

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

PV:Solar World 320W flat plate PV Copy
Quantity Value

Rated capacity
Mean output

Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

N
N

y
(o]

8 o o i

Hour gf Da
N

]

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Battery:GS200 flow
Quantity

String size

. 1,565.(

20.42

2766525

0.00

1565.00

2.91

4386

0.013

1000

204

4899.80

20.42

1788429

0.00

1011.70

1.88

4386

0.009

Value

nits
kWhyr
kW
kw

%
hrs/yr

$/kWh

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh



Bliizagity parallel Value 1
Batteries 1
Bus voltage 100
Quantity Value Units
Nominal capacity 600 kWh
Usable nominal capacity 600 kWh
Autonomy 0 hr
Lifetime throughput 0
Battery wear cost 0.000 $/kWh
Average energy cost 0.000 $/kWh
Energyin 168438 kWh/yr
Energy out 118409 kWhlyr
Storage depletion 600 kWh/yr
Losses 49429 kWhlyr
Annual throughput 141526 kWhlyr
Expected life 25 yr
Battery State of Charge
24 . 100.00
' T bW b g1 M ol Wkl bty
S ,||,|H||‘|||'|‘ Vi |||','|'|',|||p, I |||'|||| ||, il ||,'|'||||i||. I ||'|'| whil
812 1 II 1 LN II II IIII II III IIIIIII III III IIIIII IIII rll Ii II IIII IIII IIII IIIII I I * | IIIrIIII. " .
>
£
: =
0 0.00
Jan Feb Mar May Jun  Jul  Aug Dec
Converter
Quantity Inverter Rectifier Units
Capacity 10,000 9,000 kwW
Mean output 2,769 0 kW
Minimum output 0 0 kW
Maximum output 10,000 0 kW
Capacity factor 28 0 %
Hours of operation 4479 0 hrs/yr
Energy in 26,953,204 0 kWhiyr
Energy out 24,257,696 0 kWhlyr
Losses 2,695,508 0 kWhiyr



Rectifier Output Power

24
.18
a
512
5 -
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0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power
24 .10,000
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Rate 1 Demand
Energy Energy Net Peak
Purchased Sold Purchases Demand
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW)
January 0 0 0 17,079
February 0 0 0 15,668
March 0 0 0 17,075
April 0 0 0 14,394
May 0 0 0 14,850
June 0 0 0 20,019
July 0 0 0 24,158
August 0 0 0 22544
September 0 0 0 18,833
October 0 0 0 16,050
November 0 0 0 15,751
December 0 0 0 17,148
Annual 0 0 0 24,158
Rate: Rate 1
Energy Energy Net Peak
Purchased Sold Purchases Demand
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW)
January 5,743,823 0 5,743,823 0
February 4,684,560 0 4,684,560 0
March 5,039,282 0 5,039,282 0

Energy Demand
Charge Charge

$) $)
0 273,262
0 250,685
0 273,199
0 230,299
0 237,602
0 320,305
0 386,525
0 360,700
0 301,321
0 256,794
0 252,018
0 274,366
0 3,417,076

Energy Demand
Charge Charge

($) (%)
689,259 0
562,147 0
604,714 0



April

BRI 34g Eneray Netsg34g Peak o Engrgy,, Demang
Purchases Demand Charge

Purchased Sold

mg§ources.ReportingService_GenerateInputsReport_Month (k)M‘I)4 417 (kWh) 0

June

July
August
September
October
November
December

Annual

(AN
oo EN

Hour gf Da
N

Jan Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Apr

Grid Purchases

May

Jun

Jul

Aug Sep

6,532,493

7,956,805

8,083,955

6,734,741

5,540,203

5,248,187

5,846,067

70,794,880

Oct Nov Dec

Emissions

0

0

Charge

(V) 417 KW) 5 Bhg5730 B)

6,532,493

7,956,805

8,083,955

6,734,741

5,540,203

5,248,187

5,846,067

70,794,880

0.00

0 783,899
0 954,817
0 970,075
0 808,169
0 664,824
0 629,782
0 701,528
0 8,495,386
Units

44742364 kglyr

0 kglyr
0 kglyr
0 kglyr
193978 kglyr

94865 kgiyr

0



System Report
System architecture
PV

PV #2

PV #3
Generator
Converter
Grid

Dispatch Strategy

Cost summary

7] SunPower PV
160m Solar World 320W flat plate PV Copy

140m

120m

100m —

80m

60m

Net Present Cost ($)

40m

20m

0 T

SunPower PV

Remaining Generic flat plate PV

Solar World 320W flat plate PV Copy

Kohler 3250 Prime Power

System Converter
Grid

Cycle Charging

Component
Remaining Generic flat plate PV

-20m-

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component

SunPower PV

Remaining Generic flat plate PV

Solar World 320W flat plate PV Copy

Kohler 3250 Prime Power
Grid
Converter

System

Annualized Costs

Fuel Operating
Category

Capital
40,358,332

4,678,459
3,083,333
2,350,000

0
3,000,000

53,470,124

Replacement

Replacement Sal

O&M
0 1,656,876

0 339,013
0 280,096
0 38,457

0 152,380,880

1,272,821 0

1,272,821 154,695,296

13,780 kW
1,547 kW
1,000 kW
2,800 kw
10,000 kW
20,000 kW
208874000 $
0.170 $/kWh
Fuel Salvage Total
0 0 42,015,208
0 0 5,017,472
0 0 3,363,429
168,760 -493,528 2,063,689
0 0 152,380,880
0 -239,558 4,033,263
168,760 -733,086 208,873,915



Component

SunPower PV

Remaining Generic flat plate PV
Solar World 320W flat plate PV Copy
Kohler 3250 Prime Power

Grid

Converter

System

Operating
5m—

O g
Bm4
-10m
-15m
-20m+

-25m -

Nominal Cash Flow ($)

-30m -

-35m

-40m

-45m -

-50m

-55m -

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV

PV

PV

Generator

Grid Purchases

Total

Load

AC primary load

Capital Replacement
3,121,894 0
361,899 0
238,509 0
181,783 0
0 0
232,063 98,458
4,136,148 98,458
Replacement Fuel Salvage
U e IR

Year

Production(kWh/yr)

Consumption(kWhl/yr)

Value

O&M Fuel Salvage
128,167 0 0
26,224 0 0
21,667 0 0

2975 13,054 -38,177
11,787,328 0 0
0 0  -18,531
11,966,359 13,054 -56,707
Units
2364865 kWh/yr
2334 kWh/yr
33532 kWhiyr
0
Fraction (%)
24,644,568
2,766,525
1,788,429
66,764
70,832,352
100,098,648
Fraction (%)
95,050,112

Total

3,250,061

388,123

260,176

159,635

11,787,328

311,990

16,157,312

25

71

100

100



Déaprimary load Consumption(kWhiyr) 0 Fraction (%)
Total 95,050,112
KHLR3250 PV (2) PV (1) PV Grid
16k
14k
12k
10k
5 [ |
2 k] - _—
e = E
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4k
2k
0 T T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:SunPower PV
Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kwW
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr
Levelized cost 0.111 $/kWh
PV Output
24 . 13,941
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0 I 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value Units
Rated capacity 1547 kW
Mean output 316 kW

100



Haanetyput Value 7579.50
Capacity factor 2042
Total production 2766525
Minimum output 0.00
Maximum output 1565.00
PV penetration 2.9
Hours of operation 4386
Levelized cost 0.013
24 PV Output

. 1,565.(

A L -

y
oo

Hour gf Da
N

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

PV:Solar World 320W flat plate PV Copy

Quantity Value

Rated capacity 1000
Mean output 204
Mean output 4899.80
Capacity factor 20.42
Total production 1788429
Minimum output 0.00
Maximum output 1011.70
PV penetration 1.88
Hours of operation 4386
Levelized cost 0.009

24 PV Output

y
oo

i e

Hour gf Da
N

(o))

o

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

Generator:Kohler 3250 Prime Power
Quantity Value

Uiie
%

KWhyr
kw
kw

%
hrs/yr

$/kWh

Units
kW

kw
kWh/d
%
kWhiyr
kw
kw

%
hrs/yr

$/kWh

Units



deiditiioperation

Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour gf DaL o
o N oo K

o

Jan Feb Mar

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

Kohler 3250 Prime PowerOutput

Aug

Inverter

Value 74 Uk

66 starts/yr

Nov  Dec

10,000

2,757

10,000

28

4,386

26,834,786

24,151,150

2,683,636

203 yr

207.82 $/hr

0.18 $/kWh

66764 kWh/yr

902 kW
700 kW
2800 kW

16524 Liyr

0.25 L/kWh

162601 kWh/yr

41 %

I 0.00

Rectifier

9,000

Units
kW

kw
kw
kW

%
hrs/yr
KWhyr
kWh/yr

KWhiyr



Rectifier Output Power
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
24 Inverter Output Power
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0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Grid
Rate: Rate 1 Demand
Energy
Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)
January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1
Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 5,751,815
February 4,692,684

March 5,049,504

!

I 0.00

Dec

. 10,000
)

I 0.00

Dec

Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 0 17,079
0 0 15,668
0 0 17,075
0 0 14,394
0 0 14,850
0 0 19,319
0 0 20,000
0 0 20,000
0 0 18,133
0 0 16,050
0 0 15,751
0 0 17,148
0 0 20,000
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 5,751,815 0
0 4,692,684 0
0 5,049,504 0

Energy Demand
Charge Charge

$) $)
0 273,262
0 250,685
0 273,199
0 230,299
0 237,602
0 309,105
0 320,000
0 320,000
0 290,121
0 256,794
0 252,018
0 274,366
0 3,287,451

Energy Demand
Charge Charge

(%) (%)
690,218 0
563,122 0
605,940 0



April

ENQiQ¥ 443 Energy Ngbgq 443 Peak  Engrgy,,
Purchases Demand Charge

Purchased Sold

mg§ources.ReportingService_GenerateInputsReport_Month (kmm 41 (kWh)0

June

July
August
September
October
November
December

Annual

Grid Purchases

SN

f|"' *'r' Wl

Hour gf Da

LA

I
Jan Feb Mar Apr May Jun Jul Aug Sep

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

6,536,992
7,931,617
8,063,882
6,740,612
5,548,274
5,255,797
5,853,593

70,832,352

'II I II " II 1 I I" IIIII |IP

Oct Nov Dec

Emissions

0

0

(W) 141 (W)
6,536,992
7,031,617
8,063,882
6,740,612
5,548,274
5,255,797
5,853,593

70,832,352

44809416
182

21

5

194170
95097

0 ®¥67,137
0 784439
0 951794
0 967,666
0 808873
0 665793
0 630,696
0 702431

0 8,499,882

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kg/yr

Demang
Charge

®

0



System Report
System architecture

PV SunPower PV 13,780 kW
PV #2 Remaining Generic flat plate PV 1,547 kW
PV #3 Solar World 320W flat plate PV Copy 1,000 kW
Wind Turbine Siemens 2.3 MW - 108 2

Battery GS200 flow 3 strings
Converter System Converter 10,000 kW
Grid Grid 20,000 kW
Dispatch Strategy Cycle Charging

Cost summary

771 SunPower PV Component
160m Solar World 320W lat plate PV Copy Remaining Generic flat plate PV
140m -
120m -
—~ 100m+
£
9
§ 80m
c
&
<)
& 60m-
2
40m
20m
04 I 1 [ | |
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 208878272 $
Levelized cost of energy 0.170 $/kWh

Net Present Costs

Component Capital Replacement  O&M Fuel Salvage Total

SunPower PV 40,358,332 0 1,656,876 0 0 42,015,208
Remaining Generic flat plate PV 4,678,459 0 339,013 0 0 5,017,472
Solar World 320W flat plate PV Copy 3,083,333 0 280,096 0 0 3,363,429
Siemens 2.3 MW - 108 11,925,000 3,801,774 1,034,201 0 -2,142,543 14,618,432
Grid 0 0 138,744,976 0 0 138,744,976
GS200 flow 973,767 21,510 93,078 0 -2,917 1,085,439

Converter 3,000,000 1,272,821 0 0 -239,558 4,033,263
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Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total
SunPower PV 3,121,894 0 128,167 0 0 3,250,061
Remaining Generic flat plate PV 361,899 0 26,224 0 0 388,123
Solar World 320W flat plate PV Copy 238,509 0 21,667 0 0 260,176
Siemens 2.3 MW - 108 922,451 294,084 80,000 0 -165,735 1,130,800
Grid 0 0 10,732,531 0 0 10,732,531
GS200 flow 75,325 1,664 7,200 0 -226 83,963
Converter 232,063 98,458 0 0 -18,531 311,990
System 4,952,142 394,206 10,995,789 0 -184,491 16,157,646
Operating Capital Replacement Salvage Fuel
10m—
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01234586 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 3171029 kWh/yr
Unmet load 7341 kWhiyr
Capacity shortage 94840 kWhlyr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
PV 24,644,568 24
PV 2,766,525 3
PV 1,788,429 2
Wind Turbine 9,348,703 9

Grid Purchases 62,415,532 62



Edrponent Production(kWh/yr) 100,963,760 Fraction (%) 100

Load Consumption(kWhlyr) Fraction (%)
AC primary load 95,045,120 100
DC primary load 0 0
Total 95,045,120 100
PV (2) PV (1) $2300 PV Giid
16k
14k
12k
10k | . =
g
g el & R R R R e
sl L ; B =
4k
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o Jan ' Feb ' Mar | Apr  May | Jun | Jul | Aug | Sep | Ot | Nov ' Dec '
Month
PV:SunPower PV
Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kw
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr
Levelized cost 0.111 $/kWh
24 PV Output

. 13,941

8t i

»

I 0.00

o

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

P\/'Remainina Generic flat nlate PV/
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Quantity Value
Rated capacity 1547
Mean output 316
Mean output 7579.50
Capacity factor 20.42
Total production 2766525
Minimum output 0.00
Maximum output 1565.00
PV penetration 291
Hours of operation 4386
Levelized cost 0.013
o4 PV Output . se5:

§,18 = th = m

g ot o

T 6 e L

0 I 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

PV:Solar World 320W flat plate PV Copy
Quantity Value
Rated capacity 1000
Mean output 204
Mean output 4899.80
Capacity factor 2042
Total production 1788429
Minimum output 0.00
Maximum output 1011.70
PV penetration 1.88
Hours of operation 4386
Levelized cost 0.009

Units
kW

kw
kWh/d
%
kWhlyr
kw
kW

%
hrs/yr

$/kWh

Units
kW

kW
kWh/d
%
kWhlyr
kw
kw

%
hrs/yr

$/kWh
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Jan Feb Mar

PV Output

Apr May Jun Jul Aug Sep Oct Nov

Wind Turbine:Siemens 2.3 MW - 108

Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Battery:GS200 flow

Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energy in

Energy out

Storage depletion

Losses

Value

Dec

4600

1067

23.20

9348703

0.99

4625.40

9.84

8760

0.121

Value

Value

Units
kW

kw

%
KWhyr
kw
kw

%
hrs/yr

$/kWh

Units

1800 kWh

1800 kWh

0 hr

0.000 $/kWh

0.000 $/kWh

539759 kWh/yr

379338 kWhiyr

1800 kWhiyr

158620 kWh/yr

100



Quantity Value Units

Annual throughput 453396 kWh/yr
Expected life 25 yr
Battery State of Charge
24 . 100.00

Sl | T

8 HH rﬂ“m.wﬂ”ﬂmww" M"WW Jh:ﬁmwium| l[WmH

812 i 1l IIIII | IIlIIIIIIIII 11my fi| 1 IIIIIII IIIII I IIII1I []
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I 0.00

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier Units
Capacity 10,000 9,000 kW
Mean output 2,658 0 kW
Minimum output 0 0 kW
Maximum output 10,000 366 kW
Capacity factor 27 0 %
Hours of operation 4,618 83 hrs/yr
Energyin 25,868,908 873 kWhlyr
Energy out 23,281,934 742 kWhiyr
Losses 2,586,974 131 kWhlyr
Rectifier Output Power

24 .365.82
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I 0.00

o

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

Inverter Output Power
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. 10,000
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o

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

Grid

Rate: Rate 1 Demand



Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
January 0 0 0 15872 0 253,957
February 0 0 0 15,640 0 250,233
March 0 0 0 17,011 0 272,176
April 0 0 0 14,338 0 229,412
May 0 0 0 13482 0 215,718
June 0 0 0 19,988 0 319,816
July 0 0 0 20,000 0 320,000
August 0 0 0 20,000 0 320,000
September 0 0 0 18,527 0 296,432
October 0 0 0 15,997 0 255,953
November 0 0 0 15,220 0 243,516
December 0 0 0 16,591 0 265,460
Annual 0 0 0 20,000 0 3,242,673
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) (%) (%)
January 4,990,218 0 4,990,218 0 598,826 0
February 3,978,615 0 3,978,615 0 477434 0
March 4,319,255 0 4,319,255 0 518,311 0
April 4,071,989 0 4,071,989 0 488,639 0
May 3,927,020 0 3,927,020 0 471,242 0
June 5,697,224 0 5,697,224 0 683,667 0
July 7,227,189 0 7,227,189 0 867,263 0
August 7,524,698 0 7,524,698 0 902,964 0
September 6,095,000 0 6,095,000 0 731,400 0
October 4,969,575 0 4,969,575 0 596,349 0
November 4,508,634 0 4,508,634 0 541,036 0
December 5,106,119 0 5,106,119 0 612,734 0

Annual 62,415,532 0 62,415,632 0 7,489,864 0



Grid Purchases
| [ IIII. | f

"'ll:"ﬁ'lr'i:'.". | l

I 20,000

y

il

Hour _oj Da

| 0.00

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

Emissions

Pollutant Emissions Units
Carbon dioxide 39446616 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 171019 kglyr
Nitrogen oxides 83637 kglyr

HOMER Energy, LLC © 2016



System Report

System architecture

PV

PV #2

PV #3
Generator
Battery
Converter
Grid

Dispatch Strategy

Cost summary

160m -
140m
120m
100m

80m

60m

Net Present Cost ($)

40m

20m

0

-20m -

Cost Summary

SunPower PV

Remaining Generic flat plate PV
Solar World 320W flat plate PV Copy
Kohler 3250 Prime Power

GS200 flow

System Converter

Grid

Cycle Charging

771 SunPower PV
Solar World 320W lat plate PV Copy

Component
Remaining Generic flat plate PV

Capital Fuel
Category

Operating Replacement

Total net present cost

Levelized cost of energy

Net Present Costs

Component

SunPower PV

Remaining Generic flat plate PV
Solar World 320W flat plate PV Copy

Kohler 3250 Prime Power

Grid

GS200 flow

Converter

Sal

Capital Replacement O&M
40,358,332 0 1,656,876
4,678,459 0 339,013
3,083,333 0 280,096
4,821,429 1,386,639 1,495,738
0 0 144,464,208
324,589 7,176 31,026
3,000,000 1,272,821 0

3,040,480

13,780

1,547

1,000

5,600

10,000

15,000

209014160 $

0.170 $/kWh
Salvage
0 0
0 0
0 0
-985,608
0 0
0 -973
0 -239,558

kw
kw
kw
kw
strings
kw

kw

Total

42,015,208

5,017,472

3,363,429

9,758,678

144,464,208

361,818

4,033,263
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Annualized Costs

Cg@,ggp,mo Repla%@ﬁ@ﬁiﬁ O&41:266,944 F3&H0,480 s-a]@a’@139 TE#,014,060

Component Capital Replacement  O&M
SunPower PV 3,121,894 0 128,167
Remaining Generic flat plate PV 361,899 0 26,224
Solar World 320W flat plate PV Copy 238,509 0 21,667
Kohler 3250 Prime Power 372,959 107,263 115,702
Grid 0 0 11,174,939
GS200 flow 25,108 555 2,400
Converter 232,063 98,458 0
System 4,352,433 206,276 11,469,097
Operating Capital Replacement Fuel Salvage
10m—
0 T T T T T T T T T T T T T T T T T T T T T T T T 1
-10m
&
g
% -20m -
S
g -30m -
2
-40m -
-50m H
-60m -
01234586 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
PV
PV
Generator

Grid Purchases

Fuel

235,194

0

235,194

Salvage

-76,241
0

-75
-18,531

-94,847

Units

2364608 kWhyr
16214 kWh/yr
91448 kWhiyr

0

Production(kWh/yr) Fraction (%)

24,644,568
2,766,525
1,788,429
1,200,312

69,686,976

Total

3,250,061

388,123

260,176

754,877

11,174,939

27,988

311,990

16,168,153

25

70



Edrponent Production(kWh/yr) 100,086,816 Fraction (%)
Load Consumption(kWhlyr) Fraction (%)
AC primary load 95,036,248
DC primary load 0
Total 95,036,248
KHLR3250 PV (2) PV (1) PV Giid
16k
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12k
10k R
g . -
g 84 I -
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4k
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o Jan ' Feb | Mar | Apr ' May | Jun | Jul | Aug | Sep Ot | Nov ' Dec '
Month
PV:SunPower PV
Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kw
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr
Levelized cost 0.111 $/kWh
24 PV Output . .

Hour gf Day_\
o N ™

o

Jan Feb

A e

I 0.00

Mar Apr May Jun Jul Aug Sep Oct Nov Dec

P\/'Remainina Generic flat nlate PV/
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100
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Quantity Value
Rated capacity 1547
Mean output 316
Mean output 7579.50
Capacity factor 20.42
Total production 2766525
Minimum output 0.00
Maximum output 1565.00
PV penetration 291
Hours of operation 4386
Levelized cost 0.013
o4 PV Output . se5:

§,18 = th = m

g ot o

T 6 e L

0 I 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

PV:Solar World 320W flat plate PV Copy
Quantity Value
Rated capacity 1000
Mean output 204
Mean output 4899.80
Capacity factor 2042
Total production 1788429
Minimum output 0.00
Maximum output 1011.70
PV penetration 1.88
Hours of operation 4386
Levelized cost 0.009

Units
kW

kw
kWh/d
%
kWhlyr
kw
kW

%
hrs/yr

$/kWh

Units
kW

kW
kWh/d
%
kWhlyr
kw
kw

%
hrs/yr

$/kWh
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PV Output

Apr May Jun Jul Aug Sep Oct Nov Dec

Generator:Kohler 3250 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

(AN
[ee] EN

Hour gf Da
N

Jan Feb Mar

Battery:GS200 flow

Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Value Units

688 hrs/yr
438 starts/yr
22 yr
511.50 $/hr
0.18 $/kWh
1200312 kWhiyr
1745 kW
1400 kw
5600 kW
297715 Llyr
0.25 L/kWh

2929512 kWh/yr

41 %
Kohler 3250 Prime PowerOutput
L . | 5,600.(

| ] IrlllI |III””||II|IIIII | III .

. | | II III III”Il A1 1

|

|
Apr May Jun  Jul Aug Sep Oct Nov Dec
Value
Value Units

100



Nera¥ycapacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Feb

Jan

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

Mar

Battery State of Charge

Apr May Jun  Jul Aug

Inverter

Value

Sep Oct Nov Dec

10,000

2,757

10,000

28

4,389

26,836,728

24,152,896

2,683,832

0.00

Rectifier

0.000

0.281

600

600

5137

3596

Uiits

kWh

$/kWh
$/KWh
kWhiyr

kWh/yr

0 kWhiyr

1541
4298

25 yr

9,000

179

25
3,795
3,225

569

KWhiyr

kWh/yr

Units
kW

kw
kw
kw

%
hrs/yr
kWh/yr
kWh/yr

KWhiyr



Rectifier Output Power

24
.18
@©
[m)]
512
3
e
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
24 Inverter Output Power
i AL A
"512 1R h i |II |' ||“J J VT .1 Wj'h ﬁ”
s I ]
3 A .' '*H‘.‘. ey lr.”dlﬁ'ﬂfrrﬂm (il
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Grid
Rate: Rate 1 Demand
Energy
Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)
January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1
Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 5,715,638
February 4,677,284

March 5,041,829

!

. 179.28

I 0.00

Dec

. 10,000
)

I 0.00

Dec

Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 0 15,000
0 0 14,268
0 0 15,000
0 0 13,781
0 0 13,732
0 0 15,000
0 0 15,000
0 0 15,000
0 0 15,000
0 0 14,650
0 0 14,351
0 0 15,000
0 0 15,000
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 5,715,638 0
0 4,677,284 0
0 5,041,829 0

Energy
Charge
$)
0
0
0
0
0
0
0
0
0
0
0
0
0
Energy
Charge
$)
685,877
561,274
605,019

Demand
Charge

(%)
240,000

228,285
240,000
220,501
219,711
240,000
240,000
240,000
240,000
234,394
229,618
240,000

2,812,509

Demand
Charge

($)



April

Encray 445 Energy Net.,, 445 Peak , Engray,,
Purchases Demand Charge

Purchased Sold

mg§ources.ReportingService_GenerateInputsReport_Month (k)[’\lf%,341 (kWh)0

June

July
August
September
October
November
December

Annual

4|.

Ja Feb Mar  Apr

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Grid Purchases

May
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Jun
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Aug Sep

6,407,944
7,575,564
7,684,806
6,589,743
5,538,475
5,234,798
5,823,112

69,686,976

Oct  Nov Dec

Emissions

0

0

(KWh); 341 (kW)
6,407,944
7,575,564
7,684,806
6,589,743
5,538,475
5,234,798
5,823,112

69,686,976

l 15,000

0.00

44823524

3275

375

94

192551

96655

0 B¥66,801
0 768953
0 909,068
0 922177
0 790,769
0 664617
0 628176
0 698,773

0 8,362,437

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kg/yr

Demang
Charge

®

0



System Report
System architecture

PV SunPower PV

PV #2 Remaining Generic flat plate PV

PV #3 Solar World 320W flat plate PV Copy
Wind Turbine Siemens 2.3 MW - 108

Converter System Converter

Grid Grid

Dispatch Strategy Cycle Charging

Cost summary

[ SunPower PV Component
160m Solar World 320W flat plate PV Copy Remaining Generic flat plate PV
140m
120m -
. 100m-
&
o
32 80m
?
o
A 60m-
2
40m |
20m—
0 T T
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M
SunPower PV 40,358,332 0 1,656,876
Remaining Generic flat plate PV 4,678,459 0 339,013
Solar World 320W flat plate PV Copy 3,083,333 0 280,096
Siemens 2.3 MW - 108 6,000,000 1,912,842 969,563
Grid 0 0 146,840,352
Converter 3,000,000 1,272,821 0
System 57,120,124 3,185,663 150,085,920

Annualized Costs

Fuel

0

13,780 kW
1,547 kW
1,000 kW
1
10,000 kW
27,200 kW
209074208 $
0.170 $/kWh
Salvage Total
0 42,015,208
0 5,017,472
0 3,363,429
-1,078,009 7,804,396
0 146,840,352
-239,558 4,033,263
-1,317,567 209,074,140



Component Capital Replacement
SunPower PV 3,121,894 0
Remaining Generic flat plate PV 361,899 0
Solar World 320W flat plate PV Copy 238,509 0
Siemens 2.3 MW - 108 464,126 147,967
Grid 0 0
Converter 232,063 98,458
System 4,418,492 246,425
Operating Capital Replacement Salvage Fuel
10m
0 Iy T I I I T T I I T I I I T I I T T I I T I
-10m -
&
g
- -20m
8
©
£ -30m-
2
-40m -+
-50m -
-60m -
01234586 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV

PV

PV

Wind Turbine
Grid Purchases

Total

Load

AC primary load

Production(kWh/yr)

Consumption(kWhl/yr)

O&M Fuel Salvage
128,167 0 0
26,224 0 0
21,667 0 0
75,000 0 -83,389
11,358,744 0 0
0 0 -18,531
11,609,803 0 -101,920

Units

2886962 kWh/yr
0 kWhfyr
0 kWhiyr

0

Fraction (%)

24,644,568
2,766,525
1,788,429
4,674,352

66,696,980

100,570,864

Fraction (%)

95,052,456

Total

3,250,061

388,123

260,176

603,704

11,358,744

311,990

16,172,800

25

66

100

100



Déaprimary load Consumption(kWhiyr) 0 Fraction (%)
Total 95,052,456
PV (2) PV (1) $2300 PV Giid
16k
14k
12k
10k |
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Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:SunPower PV
Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kwWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kW
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr
Levelized cost 0.111 $/kWh
PV Output
24 . 13,941
§18 1 IIIIII LILY IIIII ) | IIII 1 II I IIIIII"II b i 114 . "
e |l ) | '
00 o
= e e i 1k ™
jC::) 6 (LI} IIII IIIII I | III IlIII IlIIIIlII-IIII | | 1] | I ‘ hl II I
0 I 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV:Remaining Generic flat plate PV
Quantity Value Units
Rated capacity 1547 kW
Mean output 316 kW

100



Haanetyput Value 7579.50
Capacity factor 2042
Total production 2766525
Minimum output 0.00
Maximum output 1565.00
PV penetration 2.9
Hours of operation 4386
Levelized cost 0.013
24 PV Output

. 1,565.(

A L -

y
oo

Hour gf Da
N

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

PV:Solar World 320W flat plate PV Copy

Quantity Value

Rated capacity 1000
Mean output 204
Mean output 4899.80
Capacity factor 20.42
Total production 1788429
Minimum output 0.00
Maximum output 1011.70
PV penetration 1.88
Hours of operation 4386
Levelized cost 0.009

24 PV Output

y
oo

i e

Hour gf Da
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o

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

Wind Turbine:Siemens 2.3 MW - 108
Quantity Value

Uiig
%

KWhyr
kw
kw

%
hrs/yr

$/kWh

Units
kW

kw
kWh/d
%
kWhiyr
kw
kw

%
hrs/yr

$/kWh

Units



Value 2300

Eriahaégd capacity

Mean output 534

Capacity factor 23.20

Total production 4674352

Minimum output 0.49

Maximum output 2312.70

Wind penetration 492

Hours of operation 8760

Levelized cost 0.129

Converter

Quantity Inverter Rectifier

Capacity 10,000

Mean output 2,703

Minimum output

Maximum output 10,000

Capacity factor 27

Hours of operation 4,386

Energy in 26,312,666

Energy out 23,681,260

Losses 2,631,406

Rectifier Output Power

N
N

[ee]

y

N

I 0.00

Hour gf Da

o]

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

Inverter Output Power

TR

Jul Oct

. 10,000

y
oo

'H'i

Hour Rf Da

Feb

I 0.00

Jan Mar Apr May Jun Aug Sep Nov  Dec

Grid

Rate: Rate 1 Demand

Wiits
kw

%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units
9,000 kw
kw
kw
kw
%
hrs/yr
kWhyr

KWhiyr

KWhiyr



Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
January 0 0 0 16,288 0 260,605
February 0 0 0 15,654 0 250,459
March 0 0 0 17,043 0 272,688
April 0 0 0 14,366 0 229,856
May 0 0 0 13,700 0 219,202
June 0 0 0 20,004 0 320,060
July 0 0 0 23,778 0 380,443
August 0 0 0 22,183 0 354,921
September 0 0 0 18,548 0 296,765
October 0 0 0 16,023 0 256,374
November 0 0 0 15,239 0 243,828
December 0 0 0 16,870 0 269,913
Annual 0 0 0 23,778 0 3,355,113
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) ®) ®)
January 5,374,291 0 5,374,291 0 644,915 0
February 4,338,702 0 4,338,702 0 520,644 0
March 4,682,773 0 4,682,773 0 561,933 0
April 4,374,337 0 4,374,337 0 524,920 0
May 4,326,311 0 4,326,311 0 519,157 0
June 6,124,817 0 6,124,817 0 734,978 0
July 7,604,342 0 7,604,342 0 912,521 0
August 7,819,220 0 7,819,220 0 938,306 0
September 6,429,440 0 6,429,440 0 771,533 0
October 5,262,241 0 5,262,241 0 631,469 0
November 4,884,078 0 4,884,078 0 586,089 0
December 5,476,427 0 5,476,427 0 657,171 0

Annual 66,696,980 0 66,696,980 0 8,003,638 0



Grid Purchases
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Emissions

Pollutant Emissions Units
Carbon dioxide 42152492 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 182750 kglyr
Nitrogen oxides 89374 kglyr
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System Report
System architecture

PV SunPower PV 13,780 kW
PV #2 Remaining Generic flat plate PV 1,547 kW
PV #3 Solar World 320W flat plate PV Copy 1,000 kW
Wind Turbine Siemens 2.3 MW - 108 1
Generator Kohler 3250 Prime Power 5,600 kw
Converter System Converter 10,000 kW
Grid Grid 15,000 kW
Dispatch Strategy Cycle Charging

Cost summary

771 SunPower PV Component

160m Solar World 320W lat plate PV Copy Remaining Generic flat plate PV

140m -

120m -
—~ 100m+
£
9
§ 80m
c
&
g 60
5 —

40m

20m

04 I T ! I T |
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 209445488 $
Levelized cost of energy 0.170 $/kWh

Net Present Costs

Component Capital Replacement O&M Fuel Salvage Total

SunPower PV 40,358,332 0 1,656,876 0 0 42,015,208
Remaining Generic flat plate PV 4,678,459 0 339,013 0 0 5,017,472
Solar World 320W flat plate PV Copy 3,083,333 0 280,096 0 0 3,363,429
Siemens 2.3 MW - 108 6,000,000 1,912,842 969,563 0 -1,078,009 7,804,396
Kohler 3250 Prime Power 4,821,429 1,335,855 1,452,257 2,825,962 -1,024,108 9,411,395
Grid 0 0 137,800,256 0 0 137,800,256

Converter 3,000,000 1,272,821 0 0 -239,5658 4,033,263



esii§Fdnent

Annualized Costs

CBbR4N 552 ReplabbfibAi® O&MA498.032 FRER5.962 S5 TER 445,389

Component Capital Replacement O&M Fuel Salvage
SunPower PV 3,121,894 0 128,167 0 0
Remaining Generic flat plate PV 361,899 0 26,224 0 0
Solar World 320W flat plate PV Copy 238,509 0 21,667 0 0
Siemens 2.3 MW - 108 464,126 147,967 75,000 0 -83,389
Kohler 3250 Prime Power 372,959 103,334 112,338 218,601 -79,219
Grid 0 0 10,659,453 0 0
Converter 232,063 98,458 0 0 -18,531
System 4,791,451 349,759 11,022,847 218,601 -181,139
Operating Capital Replacement Fuel Salvage
10m—
0 T T T I I T T I I T T I I T T I I T 1 T I I T T 1
-10m -
&
g -20m -
[
%
8 3om-
£
2 4om-
-50m
-60m
-70m-
01234586 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 2886962 kWh/yr
Unmet load 7555 kWh/yr
Capacity shortage 83283 kWhlyr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
PV 24,644,568
PV 2,766,525
PV 1,788,429
Generator 1,112,217
Wind Turbine 4,674,352

Total

3,250,061

388,123

260,176

603,704

728,013

10,659,453

311,990

16,201,519

25



edfpynreates Production(kWhlyr) 65,577,200 Fraction (%)

Total 100,563,296
Load Consumption(kWh/yr) Fraction (%)
AC primary load 95,044,912
DC primary load 0
Total 95,044,912
LRPVE PV [77] 52300 PV [ Grid
16k [ KHLR3250

Power (KV)

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

PV:SunPower PV

Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kw
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr

Levelized cost 0.111 $/kWh
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100

100



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

PV:Remaining Generic flat plate PV

Quantity Value Units
Rated capacity 1547 kW
Mean output 316 kW
Mean output 7579.50 kWh/d
Capacity factor 2042 %
Total production 2766525 kWh/yr
Minimum output 0.00 kW
Maximum output 1565.00 kW
PV penetration 291 %
Hours of operation 4386 hrs/yr
Levelized cost 0.013 $/kWh
o4 PV Output

. 1,565.(
L n

b e A P ;

y
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Hour gf Da
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

PV:Solar World 320W flat plate PV Copy

Quantity Value Units
Rated capacity 1000 kW
Mean output 204 kW
Mean output 4899.80 kWh/d
Capacity factor 2042 %
Total production 1788429 kWhiyr
Minimum output 0.00 kW
Maximum output 1011.70 kW

PV penetration 1.88 %



deiditiioperation

4386 RS

Levelized cost 0.009 $/kWh
24 PV Output
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Jan Feb Mar Apr May Jun  Jul Dec

Wind Turbine:Siemens 2.3 MW - 108
Quantity Units
Total rated capacity 2300 kW
Mean output 534 kW
Capacity factor 2320 %
Total production 4674352 kWhiyr
Minimum output 0.49 kW
Maximum output 2312.70 kW
Wind penetration 492 %
Hours of operation 8760 hrs/yr
Levelized cost 0.129 $/kWh
Generator:Kohler 3250 Prime Power
Quantity Value Units
Hours of operation 668 hrs/yr
Number of starts 424 starts/yr
Operational life 22 yr
Fixed generation cost 511.50 $/hr
Marginal generation cost 0.18 $/kWh
Electrical production 1112217 kWh/yr
Mean electrical output 1665 kW
Min. electrical output 1400 kW
Max. electrical output 5600 kW
Fuel consumption 276710 Liyr
Specific fuel consumption 0.25 L/kWh
Fuel energy input 2722823 kWhlyr
Mean electrical efficiency 41 %



Quantity Value Units
24 Kohler 3250 Prime PowerOutput
.5,600.l
218
@®©
a
512
3
6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier Units
Capacity 10,000 9,000 kW
Mean output 2,703 0 kW
Minimum output 0 0 kW
Maximum output 10,000 0 kw
Capacity factor 27 0 %
Hours of operation 4,386 0 hrsfyr
Energyin 26,312,666 0 kWh/yr
Energy out 23,681,260 0 kWhiyr
Losses 2,631,406 0 kWhfyr
o4 Rectifier Output Power
%18
2
©12
5 -
T 6 I
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
24 Inverter Output Power
.10,000
218
-
812 L I II II | I! III Il II IIII 1| I II + 1 II III |II
I ] ‘ 1} lr (L1 l |‘ I ] | i 1L U | .
IR ot P e At AL O
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Rate 1 Demand
Energy Energy Net Peak Energy Demand

Purchased Sold
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)

January 0

Purchases Demand Charge Charge

(kWh) (kW) ($) ($)
0 14,888 0 238,205



February Energy O Energy’ Net 0 ped2°4 Energy DértaRe®

March Purchase@ Sold O Purchase8 Dém&R8 Chargé CRAFHRO0
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) %)
April 0 0 0 13,267 0 212,265
May 0 0 0 13,516 0 216,263
June 0 0 0 15,000 0 240,000
July 0 0 0 15,000 0 240,000
August 0 0 0 15,000 0 240,000
September 0 0 0 15,000 0 240,000
October 0 0 0 14,623 0 233,974
November 0 0 0 13,839 0 221,428
December 0 0 0 15,000 0 240,000
Annual 0 0 0 15,000 0 2,790,194
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) (%) (%)
January 5,337,892 0 5,337,892 0 640,547 0
February 4,320,502 0 4,320,502 0 518,460 0
March 4,676,530 0 4,676,530 0 561,184 0
April 4,367,337 0 4,367,337 0 524,080 0
May 4,323,511 0 4,323,511 0 518,821 0
June 6,005,034 0 6,005,034 0 720,604 0
July 7,253,835 0 7,253,835 0 870,460 0
August 7,440,888 0 7,440,888 0 892,907 0
September 6,284,002 0 6,284,002 0 754,080 0
October 5,251,041 0 5,251,041 0 630,125 0
November 4,867,278 0 4,867,278 0 584,073 0
December 5,449,358 0 5,449,358 0 653,923 0

Annual 65,577,200 0 65,577,200 0 7,869,265 0
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Jan Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides
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System Report

System architecture

PV

PV #2

PV #3

Wind Turbine
Generator
Battery
Converter
Grid

Dispatch Strategy

Cost summary

160m —
140m
120m
100m —

80m

60m

Net Present Cost ($)

7] SunPower PV

Solar World 320W flat plate PV Copy

SunPower PV

Remaining Generic flat plate PV
Solar World 320W flat plate PV Copy
Siemens 2.3 MW - 108

Kohler 3250 Prime Power

GS200 flow

System Converter

Grid

Cycle Charging

Component
Remaining Generic flat plate PV

13,780

1,547

1,000

5,600

10,000

15,000

—
40m—
20m
0 T I ! I T ]
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 209549552 $
Levelized cost of energy 0.171 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage
SunPower PV 40,358,332 0 1,656,876 0 0
Remaining Generic flat plate PV 4,678,459 0 339,013 0 0
Solar World 320W flat plate PV Copy 3,083,333 0 280,096 0 0
Siemens 2.3 MW - 108 6,000,000 1,912,842 969,563 0 -1,078,009
Kohler 3250 Prime Power 4,821,429 1,225,634 1,360,948 2,681,734 -1,104,959
Grid 0 0 137,969,088 0 0

kw
kw

kW

kW
strings
kW

kW

Total

42,015,208
5,017,472
3,363,429
7,804,396
8,984,786

137,969,088
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Capitaf >89 Replacement® 0&M 31.026 Fyel

0 salvage?’3 Total 361818

Converter 3,000,000 1,272,821 0 0 -239,558
System 62,266,140 4,418,472 142,606,624 2,681,734 -2,423,499
Annualized Costs
Component Capital Replacement  O&M Fuel Salvage
SunPower PV 3,121,894 0 128,167 0 0
Remaining Generic flat plate PV 361,899 0 26,224 0 0
Solar World 320W flat plate PV Copy 238,509 0 21,667 0 0
Siemens 2.3 MW - 108 464,126 147,967 75,000 0 -83,389
Kohler 3250 Prime Power 372,959 94,808 105,275 207,444 -85,473
Grid 0 0 10,672,513 0 0
GS200 flow 25,108 555 2,400 0 -75
Converter 232,063 98,458 0 0 -18,531
System 4,816,559 341,788 11,031,247 207,444 -187,468
Operating Capital Replacement Fuel Salvage
20m
10m—
0 A T T T N
& -10m
&
o
£ -20m—
8
2 -30m-
E
2
-40m—+
-50m -
-60m <
-70m-
0123 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 2886873 kWhlyr
Unmet load 6236 kWh/yr
Capacity shortage 76596 KkWhlyr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
PV 24,644,568
PV 2,766,525

4,033,263

209,549,471

Total
3,250,061

388,123

260,176

603,704

695,013

10,672,513

27,988

311,990

16,209,570

25



€¥mponent Production(kWh/yr) 1,788,429 Fraction (%)

Generator 1,056,398

Wind Turbine 4,674,352

Grid Purchases 65,635,548

Total 100,565,824

Load Consumption(kWh/yr) Fraction (%)
AC primary load 95,046,216

DC primary load 0

Total 95,046,216

LRPVE PV [7] 52300 Y [ Grid
16k [ KHLR3250

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

PV:SunPower PV

Quantity Value Units
Rated capacity 13780 kW
Mean output 2813 kW
Mean output 67519.00 kWh/d
Capacity factor 2042 %
Total production 24644568 kWh/yr
Minimum output 0.00 kwW
Maximum output 13941.00 kW
PV penetration 2593 %
Hours of operation 4386 hrs/yr

Levelized cost 0.111 $/kWh
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PV:Remaining Generic flat plate PV

Quantity Value Units
Rated capacity 1547 kW
Mean output 316 kW
Mean output 7579.50 kWh/d
Capacity factor 2042 %
Total production 2766525 kWh/yr
Minimum output 0.00 kW
Maximum output 1565.00 kW
PV penetration 291 %
Hours of operation 4386 hrs/yr
Levelized cost 0.013 $/kWh
o4 PV Output

. 1,565.(
L n

b e A P ;

y
(o]

Hour gf Da
N

(o))

o

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

PV:Solar World 320W flat plate PV Copy

Quantity Value Units
Rated capacity 1000 kW
Mean output 204 kW
Mean output 4899.80 kWh/d
Capacity factor 2042 %
Total production 1788429 kWhiyr
Minimum output 0.00 kW
Maximum output 1011.70 kW

PV penetration 1.88 %



deiditiioperation

4386 RS

Levelized cost 0.009 $/kWh
24 PV Output
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Wind Turbine:Siemens 2.3 MW - 108
Quantity Units
Total rated capacity 2300 kW
Mean output 534 kW
Capacity factor 2320 %
Total production 4674352 kWh/yr
Minimum output 0.49 kW
Maximum output 2312.70 kW
Wind penetration 492 %
Hours of operation 8760 hrs/yr
Levelized cost 0.129 $/kWh
Generator:Kohler 3250 Prime Power
Quantity Value Units
Hours of operation 626 hrs/yr
Number of starts 410 starts/yr
Operational life 24 yr
Fixed generation cost 511.50 $/hr
Marginal generation cost 0.18 $/kWh
Electrical production 1056398 kWh/yr
Mean electrical output 1688 kW
Min. electrical output 1400 kW
Max. electrical output 5600 kW
Fuel consumption 262587 Lliyr
Specific fuel consumption 0.25 L/kWh
Fuel energy input 2583860 kWh/yr
Mean electrical efficiency 41 %
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0
Jan Feb Mar
Battery:GS200 flow
Quantity
String size

Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energy in

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Hour gf Day_\ o
o N oo B

o

Jan Feb Mar

Converter
Quantity

Value Units
Kohler 3250 Prime PowerOutput

Apr May Jun Jul Aug Sep Oct Nov Dec

Value

Value Units
600 kWh

600 kWh

0.000 $/kWh
0.285 $/kWh
2810 KWhiyr
1967 kWhiyr

0 kWhiyr
843 kWhiyr
2351 KWhiyr

25 yr

Battery State of Charge

. 100.00

I 0.00

Apr May Jun Jul Aug Sep Oct Nov Dec

Inverter Rectifier Units

100



Saedtity Inverter 10,000 Rectifier

Mean output 2,704
Minimum output 0
Maximum output 10,000
Capacity factor 27
Hours of operation 4,388
Energyin 26,313,838
Energy out 23,682,316
Losses 2,631,522
Rectifier Output Power
24 . 179.28

J18

©

e

g12 .

£

(o))

I 0.00

o

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

Inverter Output Power

24 .10,000
518 im I II I!m ﬁ m m.J h!“,#wlwwi q ,
812 II I ! | I {1 " :I : |} o
g . i ‘ il M‘L it lfr."“l"l‘-rl'rJfrr. Ly |‘ ;
° Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec "
Grid

Rate: Rate 1 Demand

Energy Energy Net
Purchased Sold Purchases Demand Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh)
January 0 0
February 0 0
March 0 0
April 0 0
May 0 0
June 0 0
July 0 0
August 0 0

September 0 0

Energy

9,000 Whits

0 kw

0 kw

179 kW

0 %

18 hrs/yr
2,263 kWh/yr
1,924 kWhyr

339 kWh/yr
Peak
(kW) $)

0 14,888
0 14,254
0 15,000
0 13,645
0 13,516
0 15,000
0 15,000
0 15,000
0 15,000

Demand
Charge

®
238,205

228,059
240,000
218,325
216,263
240,000
240,000
240,000

240,000



October Energy O Energy’ Net 0 p#4623 Energy DémaR&*

November Purchased Sold ( Purchases Demaad Charge Changes
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
December 0 0 0 15,000 0 240,000
Annual 0 0 0 15,000 0 2,796,253
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kw) %) ($)
January 5,340,240 0 5,340,240 0 640,829 0
February 4,323,302 0 4,323,302 0 518,796 0
March 4,677,930 0 4,677,930 0 561,352 0
April 4,368,737 0 4,368,737 0 524,248 0
May 4,323,511 0 4,323,511 0 518,821 0
June 6,009,234 0 6,009,234 0 721,108 0
July 7,273,435 0 7,273,435 0 872,812 0
August 7,452,088 0 7,452,088 0 894,251 0
September 6,295,202 0 6,295,202 0 755424 0
October 5,253,841 0 5,253,841 0 630,461 0
November 4,867,278 0 4,867,278 0 584,073 0
December 5,450,758 0 5,450,758 0 654,091 0
Annual 65,635,548 0 65,635,548 0 7,876,267 0

Grid Purchases

y

Hour _qf Da

.' lem'i.‘lil' !* Mk b m i il

Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec

Emissions

Pollutant Emissions Units
Carbon dioxide 42170832 kglyr
Carbon monoxide 2889 kglyr
Unburned hydrocarbons 331 kalyr
Particulate matter 83 kglyr
Sulfur dioxide 181260 kglyr

Nitrogen oxides 90840 kglyr



Pollutant Emissions Units
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System Report
System architecture
PV

PV #2

PV #3

Wind Turbine
Generator
Battery
Converter

Dispatch Strategy

Cost summary

SunPower PV

Remaining Generic flat plate PV

Solar World 320W flat plate PV Copy

Siemens 2.3 MW - 108

Kohler 3250 Prime Power

GS200 flow
System Converter

Cycle Charging

[ SunPower PV

160m — Solar World

140m~

120m

80m

60m |

Net Present Cost ($)

40m

20m

0 T

320WHlat plate PV Copy

Component
Remaining Generic flat plate PV

-20m -
Capital

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

SunPower PV
Remaining Generic flat plate PV

Solar World 320W flat plate PV
Copy

Siemens 2.3 MW - 108

Kohler 3250 Prime Power

Fuel
Category

Capital

40,358,332
4,678,459

17,666,668

35,625,000

14,821,428

Operating

Replacement

0

11,357,500

34,618,928

Replacement Sal

13,780 kW
1,547 kW

6,000 kW

16,800 kW
70 strings

20,000 kW

333824096 $

O&M Fuel
1,656,876 0
339,013 0
818,742 0
1,292,751 0

28,073,770 118,660,264

0.272 $/kWh

Salvage Total

0 42,015,208
0 5017472

0 18,485,410

-6,400,678 41,874,573

-3,136,350 193,038,040



Component
GS200 flow

Converter

System

Annualized Costs
Component

SunPower PV

Remaining Generic flat plate PV
Solar World 320W flat plate PV Copy
Siemens 2.3 MW - 108

Kohler 3250 Prime Power

GS200 flow

Converter

System

Fuel Capital

60m —
40m

20m

0 I 1 I I I I I 1 I I I T I 1 I I I T I 1 I I T T I 1

-20m

-40m

-60m

Nominal Cash Flow ($)

-80m

-100m

-120m

-140m

-160m -

0123 456 7 8 9 1 111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Capital Replacement O&M Fuel Salvage
22,721,244 501,733 2,171,822 0 -68,026
6,000,000 2,545,641 0 0 -479,115
141,871,136 49,023,804 34,352,980 118,660,264 -10,084,170
Capital Replacement O&M Fuel Salvage
3,121,894 0 128,167 0 0
361,899 0 26,224 0 0
1,366,594 0 63,333 0 0
2,755,750 878,552 100,000 0 -495,120
1,146,502 2,677,926 2,171,629 9,178,891 -242,610
1,757,588 38,811 168,000 0 -5,262
464,126 196,916 0 0 -37,062
10,974,354 3,792,206 2,657,354 9,178,891 -780,055
Replacement Operating Salvage
Year
Value Units

Production(kWh/yr)

8502696 kWh/yr
0 kWh/yr
0 kWhiyr

0

Fraction (%)

Total
25,326,773

8,066,526

333,824,014

Total

3,250,061

388,123

1,429,927

3,239,182

14,932,338

1,959,137

623,980

25,822,750



E¥mponent

PV

PV
Generator
Wind Turbine

Total

Load

AC primary load
DC primary load

Total

LRV

Jan Feb

PV:SunPower PV
Quantity

Rated capacity
Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration

Hours of operation

Mar

Apr

Production(kWh/yr) 26,935,180 Fraction (%)
2,766,526
11,727,956
48,951,668
28,046,112
118,427,440
Consumption(kWhlyr) Fraction (%)
95,052,456
0
95,052,456
[ 1PV(2) [PV [ S2300 7] KHLR3250
e e
May Jun  Jul  Aug Sep Oct Nov Dec
Month
Value Units
13780 kW
3075 kW
73795.00 kWh/d
2231 %
26935180 kWhiyr
0.00 kW
14957.00 kW
28.34 %
4386 hrs/yr

23

10

41

24

100

100

100



QuaNtty cost

Value

PV Output

5 o o o 4

Jan Feb Mar Apr May Jun Jul Aug Sep Oct

PV:Remaining Generic flat plate PV

Quantity

Rated capacity
Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output

PV penetration

Value

Hours of operation

Levelized cost

N
=

AN
oo

Hour gf Da
N

[e2]

o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct

PV Output

L o o

PV:Solar World 320W flat plate PV Copy

Quantity
Rated capacity

Mean output
Mean output

Capacity factor

Value

0.078

. 14,956

I 0.00

Nov  Dec

1547
316
7579.50
2042
2766526
0.00
1565.00
2.91
4386

0.009

. 1,565.(

I 0.00

Nov  Dec

6000

1339

32131.00

22.31

ik

Units
kW

kW
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units
kW

kW
kWh/d

%



Erighigduction Value 11727956 Wher

Minimum output 0.00 kW

Maximum output 6512.50 kW

PV penetration 12.34 %

Hours of operation 4386 hrs/yr

Levelized cost 0.035 $/kWh
o4 PV Output

.6,512.A
>‘18 IIIII il IIIIII T L | III-II i.l]dlli EEEIDI |

L mmmmwwm

6 L IIIIII I II

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

Wind Turbine:Siemens 2.3 MW - 108

Quantity Value Units
Total rated capacity 13800 kW
Mean output 3202 kW
Capacity factor 23.20 %
Total production 28046112 kWhl/yr
Minimum output 296 kW
Maximum output 13876.00 kW
Wind penetration 2951 %
Hours of operation 8760 hrs/yr
Levelized cost 0.115 $/kWh

Generator:Kohler 3250 Prime Power

Quantity Value Units
Hours of operation 3070 hrs/yr
Number of starts 1604 starts/yr
Operational life 5 yr
Fixed generation cost 1761.20 $/hr
Marginal generation cost 0.18 $/kWh

Electrical production 48951668 kWh/yr



Waansigctrical output

Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

AN
o

-
N

Hour of Da

Jan Feb Mar

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Kohler 3250 Prime PowerOutput

IIII 1
It | BN

Value 15945

4200

16800

11618855

0.24

114329544

43

. 16,800

I 0.00

Oct Nov Dec

Value

Value

42000

42000

0.000

0.184

26938554

18877262

24254

8037038

22562632

W its
kW
kW
L/yr
L/kWh
kWh/yr

%

Units
kWh

kWh

hr

$/kwh
$/kWh
kWh/yr
kWh/yr
kWh/yr
kWh/yr

kWh/yr

70

70

100



iy, it Value 25 nits

Battery State of Charge

24
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0 1 iy I' e I I'I ) l hu e i ! 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec
Converter
Quantity Inverter Rectifier Units
Capacity 20,000 18,000 kW
Mean output 4,263 1,722 kKW
Minimum output 0 0 kw
Maximum output 18,041 12,550 kW
Capacity factor 21 9 %
Hours of operation 5,216 2,988 hrs/yr
Energyin 41,488,572 17,746,810 kWhlyr
Energy out 37,339,740 15,084,814 kWhlyr
Losses 4,148,832 2,661,996 kWhiyr
24 Rectifier Output Power
1R g I} L Iy IR T 12,549
>‘1 III: I"II Jip IllllI II II III I II II : ill I IIIIII IIII:III:III IIII II: .
© 1 ‘ | |
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions

Pollutant Emissions Units



Palhaanioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Emissions 30493862
127807

14640

3660

62785

127807

kiriits
kglyr
kglyr
kalyr
kglyr

kglyr



System Report
System architecture
PV

PV #2

Wind Turbine
Generator
Battery
Converter

Dispatch Strategy

Cost summary

] SunPower PV
Siemens 2.3 MW- 108

140m—

120m —

100m ~

80m

60m

Net Present Cost ($)

40m

SunPower PV

Remaining Generic flat plate PV
Siemens 2.3 MW - 108

Kohler 3250 Prime Power
GS200 flow

System Converter

Cycle Charging

Component

Remaining Generic flat plate PV

—
20m
0 1 1 T .
2= Capital Fuel Operating Replacement
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M
SunPower PV 40,358,332 0 1,656,876
Remaining Generic flat plate PV 4,678,459 0 339,013
Siemens 2.3 MW - 108 47,475,000 15,135,363 1,422,026
Kohler 3250 Prime Power 14,821,428 35,779,392 29,482,028
GS200 flow 22,721,244 501,733 2,171,822
Converter 6,000,000 2,545,641 0

Sal

13,780

1,547

16,800

70

20,000

336949504 $

kW

kW

kW
strings

kW

0.274 $/kWh
Fuel Salvage Total
0 0 42,015,208
0 0 5,017,472
0 -8,529,745 55,502,644
122,823,920 -2,225,033 200,681,735
0 -68,026 25,326,773
0 -479,115 8,066,526



esi§Ponent

Annualized Costs

d4apitn+464 Repladbrmdrf ORAY 1,768 Fyer823.920 smv%%‘b920 TH¥81610,360

Component Capital Replacement O&M Fuel Salvage
SunPower PV 3,121,894 0 128,167 0 0
Remaining Generic flat plate PV 361,899 0 26,224 0 0
Siemens 2.3 MW - 108 3,672,399 1,170,787 110,000 0 -659,813
Kohler 3250 Prime Power 1,146,502 2,767,693 2,280,564 9,500,968 -172,116
GS200 flow 1,757,588 38,811 168,000 0 -5,262
Converter 464,126 196,916 0 0 -37,062
System 10,524,409 4174,207 2,712,955 9,500,968 -874,253
Fuel Capital Replacement Operating Salvage
60m —
40m
20m
— 0 T 7 e T R T |
&
,_IE_ -20m —
%
§ 40m—
g
E -60m-
-80m —
-100m -
-120m -
-140m -

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
PV
Generator

Wind Turbine

Year

Production(kWh/yr)

Value Units

8300497 kWh/yr
0 kWh/yr
625 kWh/yr

0

Fraction (%)

26,935,180
2,766,526
50,652,748

37,394,812

Total

3,250,061
388,123
4,293,373
15,523,611
1,959,137
623,980

26,038,286

23

43

32



!I.‘.&gfponent

Load

AC primary load
DC primary load

Total

Power (W)

Jan Feb

PV:SunPower PV

Quantity
Rated capacity

Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

Production(kWh/yr) 117,749,264 Fraction (%) 100
Consumption(kWh/yr) Fraction (%)
95,052,456 100
0 0
95,052,456 100
[PV (1) [PV [ S2300 771 KHLR3250

May  Jun Jul Aug  Sep Oct Nov  Dec

Month

Value Units
13780 kW

3075 kW
73795.00 kWh/d
2231 %
26935180 kWhiyr
0.00 kW
14957.00 kW
28.34 %

4386 hrs/yr

0.109 $/kWh



PV Output

- T T -

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

PV:Remaining Generic flat plate PV

Quantity Value Units
Rated capacity 1547 kW
Mean output 316 kW
Mean output 7579.50 kWh/d
Capacity factor 2042 %
Total production 2766526 kWhlyr
Minimum output 0.00 kW
Maximum output 1565.00 kW
PV penetration 291 %
Hours of operation 4386 hrs/yr
Levelized cost 0.013 $/kWh
o4 PV Output

. 1,565.(

g 0 oo T
i.

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

Wind Turbine:Siemens 2.3 MW - 108

Quantity Value Units
Total rated capacity 18400 kW
Mean output 4269 kW
Capacity factor 2320 %
Total production 37394812 kWhl/yr
Minimum output 3.95 kW

Maximum output 18502.00 kW



Qiiighagyetration
Hours of operation

Levelized cost

Value 39.34 Ynits

8760 hrs/yr

Generator:Kohler 3250 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

24
.18
3
512
3
T 6 IIIIII
0 |
Jan Feb Mar
Battery:GS200 flow
Quantity
String size

Strings in parallel
Batteries

Bus voltage

0.115 $/kWh
Value Units
3224 hrs/yr

1621 starts/yr
5 yr
1761.20 $/hr
0.18 $/kWh
50652748 kWh/yr
15711 kW
4200 kW
16800 kW
12026548 Liyr
0.24 L/KkWh
118341248 kWhiyr

43 %

Kohler 3250 Prime PowerOutput

. 16,800

I 0.00

Apr May Jun Jul Aug Sep Oct Nov Dec

Value

70

70

100



Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

h. !
°12 I||| |I'|||| ] { I.rl
3 I|I i ™
T W'}

Jan Feb Mar

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energyin

Energy out

Losses

.Ll-l--' -..*u

Battery State of Charge

I“Fﬂfh'h
1!} 'IIIIIII
1 ||I‘ | ||I
AL

Inverter

| II‘ |
Jul  Aug

Value Units
42000 kWh
42000 kWh
4 hr
0
0.000 $/kWh
0.189 $/kWh
26827478 kWhlyr
18808224 kWh/yr
34694 kWh/yr
7984560 kWhiyr
22480140 kWhlyr
25 yr
VTRt
I}II."I .;'I' '
Lk,
Sep Oct Nov Dec
Rectifier Units
20,000 18,000 kW
3,518 1,910 kW
0 0 kW
17,970 12,550 kW
18 10 %
4,697 3,337 hrslyr
34,241,788 19,685,400 kWh/yr
30,817,560 16,732,604 kWh/yr
3,424,228 2,952,796 kWhiyr
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Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016
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Rectifier Output Power
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HIl ™ |||| .FII II| I ||||1"‘” h T
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Inverter Output Power
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Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions

. 12,549

. 17,970

31563860

132292

15153

3788

64988

132292

Units
kglyr
kg/yr
kglyr
kglyr
kglyr

kglyr



Appendix C — New London Scenarios

System Report
System architecture
‘Wind Turbine

Generador
Grid

Dispatch Stategy

Cost summary

Slemens 2.3 MW - 108 5

Kohler 1000 Prime Power

Cycle Charging

MatPamnd Cot §1

i EEEEEREE

§

Cost Summary
Totsl net present cost

Levelizad cost of anangy

Net Present Costs
Component

Slemans 2.3 MW - 108
HKohler 1000 Prime Power

Grid

Syatam

Annualized Costs
Component
Slemans 2.3 MW - 108

Kohler 1000 Prime Power

181204638 §

0145 $AWh

Capital Replacement  O&M
22,500,000 7,173,158

Fuel
4847 818 [

Salvage Total

025,000 o 20,807

148,650,664 [1} ]

09,446 -178,750

o [}

23,425,000 7173,158 154728304 00446 4221283

Capital
1,740,474

Replacement ~ O&M

554,875

Fuel Salvage
375,000 L] -31z708

Total

71553 ] 1810 703 -13.827

1] o 11,582,301 [} 1]

1,812,026 554,875 119868812 7683 326,535

40

925 kW

20000 kKW

4,042,534 30478440

866,503

149,858,664

181,204 625

2,357 641

67028

11,562,301

14,016,871



System Report
System architecture

Wind Turbine Siemens 2.3 MW - 108 5
Generator Kohler 1000 Prime Power 925 kW
Grid Grid 20,000 kw
Dispatch Strategy Cycle Charging
Cost summary
Kohler 1000 Prime Power [771 Siemens2.3 MW- 108 Component
160m - Grid
140m -
120m -
. 100m|
=
o
52 80m—
8
©
A 60m-
2
40m—
20m— ‘
0 T T T l T
-20m -
Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 181204688 $
Levelized cost of energy 0.145 $/kWh
Net Present Costs
Component Capital Replacement Oo&M Fuel Salvage Total
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816 0 -4,042,534 30,478,440
Kohler 1000 Prime Power 925,000 0 20,807 99,446 -178,750 866,503
Grid 0 0 149,859,664 0 0 149,859,664
System 23,425,000 7,173,158 154,728,304 99,446 -4,221,283 181,204,625
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Siemens 2.3 MW - 108 1,740,474 554,875 375,000 0 -312,708 2,357,641
Kohler 1000 Prime Power 71,553 0 1,610 7,693 -13,827 67,028
Grid 0 0 11,592,301 0 0 11,592,301
System 1,812,026 554,875 11,968,912 7,693 -326,535 14,016,971



Operating

20m -

15m—

10m—

5m

Capital Replacement Fuel Salvage

-5m -

-10m

Nominal Cash Flow ($)

-15m

-20m -

-25m |

-30m -

-35m-

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Wind Turbine
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

Units

1742167 kWhlyr

8504 KWhiyr

80731 kWhiyr

0
Production(kWh/yr) Fraction (%)
33,608
30,268,832
68,295,392
98,597,832
Consumption(kWh/yr) Fraction (%)
96,855,648
0
96,855,648

31

69

100

100

100



771 KHLR1000 [ S2300

14k—

Power (KW)

Jan Feb Mar Apr May Jun Jul
Month

Wind Turbine:Siemens 2.3 MW - 108
Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 1000 Prime Power
Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption

Specific fuel consumption

Aug

Sep

771 Gid

Oct Nov

Value

11500

3455

30.05

30268832

7.19

11574.00

31.25

8760

0.078

Value

116

108

129

76.24

0.23

33608

290

231

925

9738

0.29

Units
kW

kw

%
kWhyr
kw
kw

%
hrs/yr

$/kWh

Units
hrs/yr

starts/yr
yr

$/hr
$/kWh
kWh/yr
kw

kw

kw

L/yr

L/kWh



Quantity

Fuel energy input

Mean electrical efficiency

Hour gf DaL N
o N o K

o

Jan Feb Mar

Grid

Rate: Demand 1

Kohler 1000 Prime PowerOutput

Oct  Nov

Energy
Purchased Sold

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January
February
March
April

May

June

July
August
September
October
November
December

Annual

Rate: Rate 1

Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January

February
March
April

May

5,015,457

3,272,783

3,728,512

6,542,809

5,524,917

Value

Units

95817 kWhiyr

. 925.00

Dec

|
I 0.00
Energy Net

35 %

Peak

(kWh)  (kWh) (kW)
0 0 18,095
0 0 15,686
0 0 16,699
0 0 20,000
0 0 17,784
0 0 20,000
0 0 20,000
0 0 20,000
0 0 15,890
0 0 13,843
0 0 15,876
0 0 18431
0 0 20,000
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 5,015,457 0
0 3,272,783 0
0 3,728,512 0
0 6,542,809 0
0 5524917 0

Purchases Demand Charge

Energy
$)
0
0
0
0
0
0
0
0
0
0
0
0
0
Energy
Charge
$)
601,855
392,734
447,421
785,137
662,990

Demand
Charge

(%)
289,519

250,977
267,178
320,000
284,539
320,000
320,000
320,000
254,236
221,494
254,021
294,896

3,396,860

Demand
Charge

%)



June

Repources.ReportingService_GeneratelnputsReport_Month (k§¥99,009 (kWh)o

August
September
October
November
December

Annual

y

Hour gf Da

i
'|'+| ""|E

Jan  Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Apr

Grid Purchases
]

m i

i
M{

nq ”"'.,"fl.l il

Engray 156 Energy Nefg73 156 Peak (o Enpgrgyrg Demand

Purchased Sold

8,498,816

5,395,241

4,744,924

3,750,403

5,479,366

68,295,392

Emissions

Purchases Demand Charge

0 8,498,816
0 5,395,241
0 4,744,924
0 3,750,403
0 5,479,366
0 68,295,392
lzo,oou
0.00
43188244
107
12
3
187182
91623

0 1,019,858
0 647,429
0 569,391
0 450,048
0 657,524

0 8,195,448

Units
kglyr
kglyr
kglyr
kglyr
kalyr

kglyr

Charge

(KWMwo,000 (kW) 0 16281 ($) o0



System Report
System architecture
Wind Turbine

Generator #2
Battery
Converter
Grid

Dispatch Strategy

Cost summary

Siemens 2.3 MW - 108
Kohler 750 Prime Power
GS200 flow

System Converter

Grid

Cycle Charging

5
690 kW

1 strings
250 kW

20,000 kW

Kohler 750 Prime Power [] Siemens2.3 MW-108 Component
160m =1 Converter GS200 flow Grid
140m -
120m -
& 100m
w
2 80m
&
o
& 60m-
2
40m
20m
0 T T T l T 1
-20m -
Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 181403424 $
Levelized cost of energy 0.145 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage Total
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816 0 -4,042,534
Kohler 750 Prime Power 690,000 0 15,387 139,257 -133,613
Grid 0 0 149,751,216 0 0
GS200 flow 324,589 7,176 31,026 0 -973
Converter 75,000 31,821 0 0 -5,989
System 23,589,588 7,212,154 154,645,456 139,257 -4,183,109
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Siemens 2.3 MW - 108 1,740,474 554,875 375,000 0 -312,708

30,478,440

149,751,216

181,403,346

2,357,641



BonfpSnertrime Power CapitaP3:37% Replacement 0 O&M 1,190 FudP.772 salvalfe336 Total 59,001
Grid 0 0 11,583,912 0 0 11,583,912
GS200 flow 25,108 555 2,400 0 -75 27,988
Converter 5,802 2,462 0 0 -463 7,800
System 1,824,758 557,892 11,962,503 10,772 -323,582 14,032,343
Operating Capital Replacement Fuel Salvage
20m—
15m—
10m—
5m
(=
g 0 T I I I I I I T I I I I I I I I T I I I I I
[y
% -5m-
8
T -10om-
£
2 -15m
-20m -
-25m
-30m -
-35m -
0123456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 1607580 kWh/yr
Unmet load 10486 kWh/yr
Capacity shortage 96779 kWhlyr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
Generator 46,728 0
Wind Turbine 30,268,832 31
Grid Purchases 68,217,656 69
Total 98,533,216 100
Load Consumption(kWh/yr) Fraction (%)
AC primary load 96,853,672 100
DC primary load 0 0
Total 96,853,672 100



[0 KHLR750  [@ S2300

14k—

Power (KW)

Jan Feb Mar Apr May Jun Jul
Month

Wind Turbine:Siemens 2.3 MW - 108
Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 750 Prime Power
Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption

Specific fuel consumption

[ Gid

Oct Nov

Value

11500

3455

30.05

30268832

7.19

11574.00

31.25

8760

0.078

Value

115

108

130

56.87

0.23

46728

406

173

690

13636

0.29

kw
%
hrs/yr

$/kWh

Units
hrs/yr

starts/yr
yr

$/hr
$/kWh
kWh/yr
kw

kw

kw

L/yr

L/kWh



Auartibgy input

Mean electrical efficiency

Jan Feb Mar

Battery:GS200 flow

Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Jan Feb Mar

Kohler 750 Prime PowerQutput

Battery State of Charge

ll |] lnjl"

Value

Oct MNov Dec

Value

IH ‘ | | [ 100.00
|

il Ll

Oct MNov Dec

134175 KNitSr

Value

35 %

Units
600 kWh

600 kWh

0.000 $/kWh

0.035 $/kWh

132507 kWhiyr

93257 kWhiyr

600 kWhiyr

38649 kWhiyr

111464 kWhiyr

25 yr

100



Converter

Quantity Inverter
Capacity 250
Mean output 10
Minimum output 0
Maximum output 166
Capacity factor 4
Hours of operation 872
Energyin 93,257
Energy out 83,931
Losses 9,326
o4 Rectifier Output Power

.18

©

[a)]

512

3

I

]

o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Inverter Output Power

y
oo

Hour gf Da

Oct  Nov

Sep

Grid
Rate: Demand 1
Energy
Purchased
. . (kWh)
Resources.ReportingService_GeneratelnputsReport_Month
January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0

Dec

Dec

Rectifier Units
225 kW
15 kw
0 kW
179 kW
6 %
1,014 hrs/yr
155,891 kWh/yr
132,507 kWhlyr
23,384 kWhiyr
-179.28
-
I0.00
.165.66
-
I0.00
Energy Net Peak Energy
Sold Purchases Demand Charge
(kWh)  (kWh) (kW) ($)
0 0 18,095 0
0 0 15,686 0
0 0 16,699 0
0 0 20,000 0
0 0 17,784 0
0 0 20,000 0
0 0 20,000 0
0 0 20,000 0

Demand
Charge

($)
289,519
250,977
267,178
320,000
284,539
320,000
320,000

320,000



Energy Energy Net
September Purchaseg Sold 0 Purchaseg Der?igr?a

. . (kWh) (kWh) _ (kWh) (kV\Q
Rebarces.ReportingService_GeneratelnputsReport_Month 0 0 01 ,843

November 0 0 0 15,876
December 0 0 0 18490
Annual 0 0 0 20,000
Rate: Rate 1

Energy Energy Net Peak

Energ é Demand
Charg Cﬁgﬁ 36

0 ($£21 494
0 254,021
0 295,836

0 3,397,800

Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) (%) (%)
January 5,007,178 0 5,007,178 0 600,861 0
February 3,260,560 0 3,260,560 0 391,267 0
March 3,715,573 0 3,715,573 0 445,869 0
April 6,538,779 0 6,538,779 0 784,653 0
May 5,519,575 0 5,519,575 0 662,349 0
June 7,870,852 0 7,870,852 0 944,502 0
July 8,467,073 0 8,467,073 0 1,016,049 0
August 8,496,675 0 8,496,675 0 1,019,601 0
September 5,392,027 0 5,392,027 0 647,043 0
October 4,738,349 0 4,738,349 0 568,602 0
November 3,739,770 0 3,739,770 0 448,772 0
December 5,471,249 0 5,471,249 0 656,550 0
Annual 68,217,656 0 68,217,656 0 8,186,120 0
24 - Grid Purchases
i I|I| II|1I' 1 L |
>18 ‘ l | | 1 I 1 l ! h I| | L I Ir
© {141 II |I l ‘ | |1 I
= | ik i "'1 . l |1|'
512 II | 'I. {I
5 ! || ||| 'J”
jc:) ' i I 1l | |
6 *‘I I I | | III r i I 1
II III PI” | l |
0 ll | li ) ' ] 1 l H |H| r | 0.00
Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec
Emissions
Pollutant Emissions Units
Carbon dioxide 43149348 kglyr
Carbon monoxide 150 kglyr
Unburned hydrocarbons 17 kglyr

Particulate matter 4 kglyr



Balllutaiokide Emissions 186990 kbits

Nitrogen oxides 91562 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture

Wind Turbine Siemens 2.3 MW - 108 5
Generator #2 Kohler 750 Prime Power 1,380 kW
Grid Grid 20,000 kW
Dispatch Strategy Cycle Charging
Cost summary
Kohler 750 Prime Power  [77] Siemens2.3 MW- 108 Component
160m - Grid
140m -
120m -
. 100m|
=
o
52 80m—
8
©
A 60m-
2
40m—
20m- ‘ ’
0 T T T . T
-20m -
Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 181509216 $
Levelized cost of energy 0.145 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage Total
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816 0 -4,042,534 30,478,440
Kohler 750 Prime Power 1,285,000 0 30,472 145,623 -248,317 1,212,778
Grid 0 0 149,817,920 0 0 149,817,920
System 23,785,000 7,173,158 154,696,192 145,623 -4,290,851 181,509,122
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Siemens 2.3 MW - 108 1,740,474 554,875 375,000 0 -312,708 2,357,641
Kohler 750 Prime Power 99,400 0 2,357 11,265 -19,208 93,814
Grid 0 0 11,589,072 0 0 11,589,072
System 1,839,874 554,875 11,966,428 11,265 -331,916 14,040,526



Operating

20m -

15m—

10m—

5m

Capital Replacement Fuel Salvage

-5m -

-10m

Nominal Cash Flow ($)

-15m

-20m -

-25m |

-30m -

-35m-

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Wind Turbine
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

Units

1742167 kWhlyr

5237 KWhiyr

55203 kWh/yr

0
Production(kWh/yr) Fraction (%)
48,613
30,268,832
68,283,648
98,601,096
Consumption(kWh/yr) Fraction (%)
96,858,912
0
96,858,912

31

69

100

100

100



[0 KHLR750 [ S2300

14k—

Power (KW)

Jan Feb Mar Apr May Jun Jul
Month

Wind Turbine:Siemens 2.3 MW - 108
Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 750 Prime Power
Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption

Specific fuel consumption

[ Gid

Oct Nov

Value

11500

3455

30.05

30268832

7.19

11574.00

31.25

8760

0.078

Value

116

108

129

107.02

0.23

48613

419

345

1380

14259

0.29

kw
%
hrs/yr

$/kWh

Units
hrs/yr

starts/yr
yr

$/hr
$/kWh
kWh/yr
kw

kw

kw

L/yr

L/kWh



Quantity

Fuel energy input

Mean electrical efficiency

Hour gf DaL N
o N o K

o

Jan Feb Mar

Grid

Rate: Demand 1

Kohler 750 Prime PowerOutput

Oct  Nov

Energy

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January
February
March
April

May

June

July
August
September
October
November
December

Annual

Rate: Rate 1

Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January

February
March
April

May

5,015,457

3,272,783

3,728,512

6,541,557

5,524,917

Value Units
140309 kWh/yr

35 %
.1,380.!
-
I0.00
Dec
Energy Net Peak
Purchased Sold Purchases Demand
(kWh)  (kWh) (kW)
0 0 18,095
0 0 15,686
0 0 16,699
0 0 20,000
0 0 17,784
0 0 20,000
0 0 20,000
0 0 20,000
0 0 15,890
0 0 13,843
0 0 15,876
0 0 18,317
0 0 20,000
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 5,015,457 0
0 3,272,783 0
0 3,728512 0
0 6,541,557 0
0 5,524,917 0

Energy
Charge
$)
0
0
0
0
0
0
0
0
0
0
0
0
0
Energy
Charge
$)
601,855
392,734
447,421
784,987
662,990

Demand
Charge

(%)
289,519

250,977
267,178
320,000
284,539
320,000
320,000
320,000
254,236
221,494
254,021
293,076

3,395,040

Demand
Charge

%)



June

Repources.ReportingService_GeneratelnputsReport_Month (k§\¥95 933 (kWh)o

August
September
October
November
December

Annual

y

Hour gf Da

Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016
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Grid Purchases
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ﬂﬂ

ik IM‘.'

tLI\.

arlir‘rlh '

i

Aug Sep

Enegty 754 Energy Nelgeo 754 Peak (o Engrgy7o Demangd

Purchased Sold

8,494,914

5,395,241

4,744,924

3,750,403

5,479,252

68,283,648

Oct

Nov  Dec

Emissions

Purchases Demand Charge

0 8494914

0 5,395,241

0 4,744924

0 3,750,403

0 5,479,252

0 68,283,648

l 20,000

0.00

43192688

157

18

4

187174

91657

0 1,019,390
0 647,429
0 569,391
0 450,048
0 657,510

0 8,194,038

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kglyr

Charge

(WMws 938 (KW) 0 915913 ($) o0



System Report
System architecture

Wind Turbine Siemens 2.3 MW - 108 5
Generator Kohler 1000 Prime Power 925 kW
Battery GS200 flow 1 strings
Converter System Converter 250 kw
Grid Grid 20,000 kW
Dispatch Strategy Cycle Charging
Cost summary
Kohler 1000 Prime Power [7] Siemens2.3 MW-108 Component
160m =] Converter GS200 flow Grid
140m -
120m -
& 100m
w
2 80m
&
o
& 60m-
2
40m
20m ‘
0 T T T l T Iy
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 181599280 $
Levelized cost of energy 0.145 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage Total
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816 0 -4,042,534
Kohler 1000 Prime Power 925,000 0 20,627 161,812 -179,119
Grid 0 0 149,729,776 0 0
GS200 flow 324,589 7,176 31,026 0 -973
Converter 75,000 31,821 0 0 -5,989
System 23,824,588 7,212,154 154,629,264 161,812 -4,228,615
Annualized Costs
Component Capital Replacement Oo&M Fuel Salvage Total
Siemens 2.3 MW - 108 1,740,474 554,875 375,000 0 -312,708

30,478,440

149,729,776

181,599,203

2,357,641



BohifsdREAPrime Power Capital 1593 Replacement 0 0&M 1,596 Fudk.517 salvabe86 Total 71,810
Grid 0 0 11,582,254 0 0 11,582,254
GS200 flow 25,108 555 2,400 0 -75 27,988
Converter 5,802 2,462 0 0 -463 7,800
System 1,842,936 557,892 11,961,251 12,517 -327,102 14,047,494
Operating Capital Replacement Fuel Salvage
20m—
15m—
10m—
5m
2
g 0 T I I I I I I I I I I I I I I I T I I I I I I 1
[y
% -5m-
8
T -10om-
£
2 -15m
-20m -
-25m
-30m -
-35m -
0123456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 1607580 kWh/yr
Unmet load 8391 kWh/yr
Capacity shortage 80318 kWhiyr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
Generator 54,910 0
Wind Turbine 30,268,832 31
Grid Purchases 68,211,680 69
Total 98,535,424 100
Load Consumption(kWh/yr) Fraction (%)
AC primary load 96,855,760 100
DC primary load 0 0
Total 96,855,760 100



771 KHLR1000 [ S2300

14k—

Power (KW)

Jan Feb Mar Apr May Jun Jul
Month

Wind Turbine:Siemens 2.3 MW - 108
Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 1000 Prime Power
Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption

Specific fuel consumption

771 Gid

Oct Nov

Value

11500

3455

30.05

30268832

7.19

11574.00

31.25

8760

0.078

Value

115

108

130

76.24

0.23

54910

477

231

925

15844

0.29

kw
%
hrs/yr

$/kWh

Units
hrs/yr

starts/yr
yr

$/hr
$/kWh
kWh/yr
kw

kw

kw

L/yr

L/kWh



Auartibtgy input Value 155906 MNitsr

Mean electrical efficiency 35 %
Kohler 1000 Prime PowerOutput
24 . 925.00

%18

a

512

3 -

I

o

I 0.00

o

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

Battery:GS200 flow
Quantity Value

String size

Strings in parallel

Batteries

Bus voltage

Quantity Value Units
Nominal capacity 600 kWh
Usable nominal capacity 600 kWh
Autonomy 0 hr
Lifetime throughput 0

Battery wear cost 0.000 $/kWh
Average energy cost 0.035 $/kWh
Energyin 132703 kWhlyr
Energy out 93395 kWh/yr
Storage depletion 600 kWh/yr
Losses 38708 kWh/yr
Annual throughput 111628 kWhlyr
Expected life 25 yr

Battery State of Charge

24 -1oo.ou
|
_1s- IR RURIL
©
[m]
512
3 |
T6
O i.

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

100



Converter

Quantity Inverter
Capacity 250
Mean output 10
Minimum output 0
Maximum output 166
Capacity factor 4
Hours of operation 873
Energyin 93,394
Energy out 84,055
Losses 9,340
o4 Rectifier Output Power

.18

©

[a)]

512

3

I

]

o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Inverter Output Power

y
oo

Hour gf Da

Oct  Nov

Sep

Grid
Rate: Demand 1
Energy
Purchased
. . (kWh)
Resources.ReportingService_GeneratelnputsReport_Month
January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0

Dec

Dec

Rectifier Units
225 kW
15 kw
0 kW
179 kW
6 %
1,017 hrs/yr
156,121 kWh/yr
132,703 kWhlyr
23,419 kWhiyr
-179.28
-
I0.00
.165.66
-
I0.00
Energy Net Peak Energy
Sold Purchases Demand Charge
(kWh)  (kWh) (kW) ($)
0 0 18,095 0
0 0 15,686 0
0 0 16,699 0
0 0 20,000 0
0 0 17,784 0
0 0 20,000 0
0 0 20,000 0
0 0 20,000 0

Demand
Charge

($)
289,519
250,977
267,178
320,000
284,539
320,000
320,000

320,000



Energy Energy Net
September Purchaseg Sold 0 Purchaseg Der?igr?a

. . (kWh) (kWh) _ (kWh) (kV\Q
Rebarces.ReportingService_GeneratelnputsReport_Month 0 0 01 ,843

November 0 0 0 15,876
December 0 0 0 18431
Annual 0 0 0 20,000
Rate: Rate 1

Energy Energy Net Peak

Energ é Demand
Charg Cﬁgﬁ 36

0 ($£21 494
0 254,021
0 294,896

0 3,396,860

Energy Demand

Purchased Sold Purchases Demand Charge Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) (%) (%)
January 5,007,178 0 5,007,178 0 600,861 0
February 3,260,560 0 3,260,560 0 391,267 0
March 3,715,573 0 3,715,573 0 445,869 0
April 6,538,133 0 6,538,133 0 784,576 0
May 5,519,575 0 5,519,575 0 662,349 0
June 7,869,208 0 7,869,208 0 944,305 0
July 8,465,368 0 8,465,368 0 1,015,844 0
August 8,494,749 0 8,494,749 0 1,019,370 0
September 5,392,027 0 5,392,027 0 647,043 0
October 4,738,349 0 4,738,349 0 568,602 0
November 3,739,770 0 3,739,770 0 448,772 0
December 5,471,190 0 5,471,190 0 656,543 0
Annual 68,211,680 0 68,211,680 0 8,185,402 0

24 - Grid Purchases

‘ll III II|1

§‘18 il I|||I"l | 1

512 NI

8 y II III | |

£ Jiil ..!'t'

II ) IIII PI” I
o |!. e 000
Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec

Emissions
Pollutant Emissions Units
Carbon dioxide 43151364 kglyr
Carbon monoxide 174 kglyr
Unburned hydrocarbons 20 kglyr

Particulate matter 5 kglyr



Balllutaiokide Emissions 186986 kbits

Nitrogen oxides 91578 kglyr

HOMER Energy, LLC © 2016



System Report

System architecture

Wind Turbine
Generator
Generator #2
Grid

Dispatch Strategy

Cost summary

Kohler 1000 Prime Power [771 Siemens2.3 MW- 108

160m -

140m

120m

100m

80m

60m

Net Present Cost ($)

40m

20m

0 1

-20m-

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component

Siemens 2.3 MW - 108
Kohler 1000 Prime Power
Kohler 750 Prime Power
Grid

System

Annualized Costs
Component

Siemens 2.3 MW - 108
Kohler 1000 Prime Power

Kohler 750 Prime Power

Siemens 2.3 MW - 108 5
Kohler 1000 Prime Power 925 kW
Kohler 750 Prime Power 690 kW
Grid 20,000 kW
Cycle Charging
Component
Grid Kohler 750 Prime Power
| \
T T 1
Fuel Operating Replacement Sal
Category
181785888 $
0.145 $/kWh
Capital Replacement O&M Fuel Salvage Total
22,500,000 7,173,158 4,847,816 0 -4,042,534 30,478,440
925,000 0 13,991 71,206 -192,784 817,413
690,000 0 13,648 62,102 -137,195 628,555
0 0 149,861,392 0 0 149,861,392
24,115,000 7,173,158 154,736,864 133,307 -4,372,512 181,785,817
Capital Replacement O&M Fuel Salvage Total
1,740,474 554,875 375,000 -312,708 2,357,641
71,553 1,082 5,508 -14,913 63,230
53,375 1,056 4,804 -10,613 48,622



@B%ponent

System

Operating

20m -

15m—

10m—

5m

0 o&M 1592435 Fyel

554,875

Capital 0 Replacement

1,865,401 11,969,574

Capital Replacement Fuel Salvage

-5m -

-10m

Nominal Cash Flow ($)

-15m

-20m -

-25m

-30m—

-35m -

Ojil I I

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load

Capacity shortage

Renewable fraction

Component

Generator
Generator
Wind Turbine
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

10,312

0 Salvage 0 Total 1,992,435

-338,233

Units

1742167 kWhlyr

Production(kWh/yr)

24,079
20,724
30,268,832
68,288,688

98,602,328

Consumption(kWh/yr)

4013 kWh/yr
44902 kWh/yr

0

Fraction (%)

Fraction (%)

96,860,144

0

96,860,144

14,061,929

31

69

100

100

100



[ KHLR750  [7] KHLR1000 [ S2300

14k—

Power (KW)

Jan Feb Mar Apr May Jun Jul
Month

Wind Turbine:Siemens 2.3 MW - 108
Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 1000 Prime Power
Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption

Specific fuel consumption

Aug

Sep

771 Gid

Oct Nov

Value

11500

3455

30.05

30268832

7.19

11574.00

31.25

8760

0.078

Value

78

73

192

76.24

0.23

24079

309

231

925

6972

0.29

Units
kW

kw

%
kWhyr
kw
kw

%
hrs/yr

$/kWh

Units
hrs/yr

starts/yr
yr

$/hr
$/kWh
kWh/yr
kw

kw

kw

L/yr

L/kWh



Quantity Value
Fuel energy input

Mean electrical efficiency

Kohler 1000 Prime PowerOutput

24 . 925.00

18

©

a

512

5 |

]

I

(o))

I 0.00

o

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

Generator:Kohler 750 Prime Power
Quantity Value

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Kohler 750 Prime PowerOutput

24 . 690.00
%1 8
a
512
i |
o
I

(o))

I 0.00

o

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

Grid

Rate: Demand 1

Energy Energy Net

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh)

January 0 0

68607

35

102

95

147

56.87

0.23

20724

203

173

690

6081

0.29

59835

35

0

Units
kWhlyr

%

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
KWhyr
kw
kW
kw
L/iyr
L/kWh
kWh/yr

%

Peak

(kW)
18,095

Energy Demand
Purchased Sold Purchases Demand Charge Charge

(%)

0

(%)
289,519



February Energy 0 Energ)b Net 0 Pef%‘fese Energy) Dgg@’gﬁ
Purchased Sold Purchases Demand Charge Charge

Resgurces.ReportingService_GeneratelnputsReport_Month (kWh)  , (kWh) o (kWh) (kY§gog $) 0 ($i67178

April 0 0 0 20,000 0 320,000
May 0 0 0 17,784 0 284,539
June 0 0 0 20,000 0 320,000
July 0 0 0 20,000 0 320,000
August 0 0 0 20,000 0 320,000
September 0 0 0 15,890 0 254,236
October 0 0 0 13,843 0 221,494
November 0 0 0 15,876 0 254,021
December 0 0 0 18,490 0 295,836
Annual 0 0 0 20,000 0 3,397,800
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
January 5,015,457 0 5,015457 0 601,855 0
February 3,272,783 0 3,272,783 0 392,734 0
March 3,728,512 0 3,728512 0 447,421 0
April 6,542,009 0 6,542,009 0 785,041 0
May 5,524,917 0 5,524,917 0 662,990 0
June 7,870,936 0 7,870,936 0 944512 0
July 8,466,915 0 8,466,915 0 1,016,030 0
August 8,497,167 0 8,497,167 0 1,019,660 0
September 5,395,241 0 5,395,241 0 647,429 0
October 4,744,924 0 4,744,924 0 569,391 0
November 3,750,403 0 3,750,403 0 450,048 0
December 5,479,425 0 5,479,425 0 657,531 0

Annual 68,288,688 0 68,288,688 0 8,194,643 0



Grid Purchases

;4 Ui ||||'|I | u : i:"r:;:;ll'l'l |
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions

Pollutant Emissions Units
Carbon dioxide 43192712 kglyr
Carbon monoxide 144 Kkglyr
Unburned hydrocarbons 16 kglyr
Particulate matter 4 kglyr
Sulfur dioxide 187182 kglyr
Nitrogen oxides 91650 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture

Wind Turbine Siemens 2.3 MW - 108 5
Grid Grid 25,000 kW
Dispatch Strategy Cycle Charging
Cost summary
Grid [ Siemens2.3 MW-108 Component
160m -
140m
120m
—. 100m
=
b
(2 80m
8
o
& 60m-
2
40m
20m ‘ ’
0 T I I l T ‘ 1
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 182065680 $
Levelized cost of energy 0.145 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage Total
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816 0 -4,042,534 30,478,440
Grid 0 0 151,587,152 0 0 151,587,152
System 22,500,000 7,173,158 156,434,976 0 -4,042,534 182,065,600
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Siemens 2.3 MW - 108 1,740,474 554,875 375,000 0 -312,708 2,357,641
Grid 0 0 11,725,930 0 0 11,725,930
System 1,740,474 554,875 12,100,930 0 -312,708 14,083,571



Operating

20m -

15m—

10m—

5m

Replacement Capital Salvage Fuel

-5m -

-10m

Nominal Cash Flow ($)

-15m

-20m -

-25m |

-30m -

-35m-

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Wind Turbine
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

Production(kWh/yr)

Consumption(kWh/yr)

Units
1742167 kWhiyr

0 KWhiyr
1840 kWhiyr

0

Fraction (%)

30,268,832
68,337,504

98,606,336

Fraction (%)

96,864,160
0

96,864,160

31

69

100

100

100



14k—

Power (KW)

[ 82300 [ Grid

Jan  Feb Mar Apr  May Jun  Jul  Aug Sep Oct Nov Dec
Month
Wind Turbine:Siemens 2.3 MW - 108
Quantity Value Units
Total rated capacity 11500 kW
Mean output 3455 kW
Capacity factor 30.05 %
Total production 30268832 kWhiyr
Minimum output 7.19 kW
Maximum output 11574.00 kW
Wind penetration 3125 %
Hours of operation 8760 hrs/yr
Levelized cost 0.078 $/kWh
Grid
Rate: Demand 1
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW)
January 0 0 0 18,095 0
February 0 0 0 15,686 0
March 0 0 0 16,699 0
April 0 0 0 20413 0
May 0 0 0 17,784 0
June 0 0 0 21,607 0
July 0 0 0 23804 0
August 0 0 0 21,981 0
September 0 0 0 15,890 0

Demand
Charge

®
289,519

250,977
267,178
326,604
284,539
345,713
380,861
351,699

254,236



October Energy O Energy’ Net 0 peald43 Energy Démafidrt
Purchased Sold Purchases Demand Charge Cha;rgée21

H%%ﬂ?@és.ReportingService_GenerateInputsReport_Month (kWh) 0 (kWh) 0 (kWh) 0 (k\}\ﬁ’876 $) 0 ($?5
December 0 0 0 18,662 0 298,596
Annual 0 0 0 23804 0 3,525437
Rate: Rate 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
January 5,015,457 0 5,015,457 0 601,855 0
February 3,272,783 0 3,272,783 0 392,734 0
March 3,728,512 0 3,728512 0 447,421 0
April 6,545,765 0 6,545,765 0 785,492 0
May 5,524,917 0 5,524,917 0 662,990 0
June 7,881,712 0 7,881,712 0 945,805 0
July 8,488,840 0 8,488,840 0 1,018,661 0
August 8,509,350 0 8,509,350 0 1,021,122 0
September 5,395,241 0 5,395,241 0 647,429 0
October 4,744,924 0 4,744,924 0 569,391 0
November 3,750,403 0 3,750,403 0 450,048 0
December 5,479,597 0 5,479,597 0 657,552 0
Annual 68,337,504 0 68,337,504 0 8,200,500 0
Grid Purchases

24 23,803

218
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions

Pollutant Emissions Units
Carbon dioxide 43189304 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 187245 kglyr

Nitrogen oxides 91572 kglyr



Pollutant Emissions Units

HOMER Energy, LLC © 2016



System Report
System architecture
Wind Turbine

Generator
Generator #2
Battery
Converter
Grid

Dispatch Strategy

Cost summary

Siemens 2.3 MW - 108
Kohler 1000 Prime Power
Kohler 750 Prime Power
GS200 flow

System Converter

Grid

Cycle Charging

Kohler 1000 Prime Power [771 Siemens2.3 MW- 108 Component
160m — 1 GS200 flow Grid Kohler 750 Prime Power
140m
120m -
. 100m-
&
o
32 80m—
?
o
A 60m-
2
40m
20m
0 T i . L |
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement Oo&M
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816
Kohler 1000 Prime Power 925,000 0 13,811
Kohler 750 Prime Power 690,000 0 13,514
Grid 0 0 149,731,712
GS200 flow 324,589 7176 31,026
Converter 75,000 31,821 0
System 24,514,588 7,212,154 154,637,856

Annualized Costs

5
925 kW
690 kW
1 strings
250 kw
20,000 kwW
182180144 $
0.145 $/kWh
Fuel Salvage Total
0 -4,042,534 30,478,440
110,277 -193,153 855,935
85,319 -137,470 651,363
0 0 149,731,712
0 -973 361,818
0 -5,989 100,832
195,597 4,380,119 182,180,076



Component Capital Replacement O&M Fuel Salvage
Siemens 2.3 MW - 108 1,740,474 554,875 375,000 0 -312,708
Kohler 1000 Prime Power 71,553 0 1,068 8,530 -14,941
Kohler 750 Prime Power 53,375 0 1,045 6,600 -10,634
Grid 0 0 11,582,404 0 0
GS200 flow 25,108 555 2,400 0 -75
Converter 5,802 2,462 0 0 -463
System 1,896,311 557,892 11,961,915 15,130 -338,821
Operating Capital Replacement Fuel Salvage
20m —
15m—
10m
5m
&
% Ojil T T I T I I I T T I I T 1 1 I I T I 1
[
& -5m-
8
T -10m+
£
2 -15m -
-20m—
-25m
-30m—
-35m -
01234586 7 8 91011121314 15 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units

Excess electricity

Unmet load

Capacity shortage

Renewable fraction

Component

Generator
Generator
Wind Turbine
Grid Purchases

Total

Load

AC primary load

DC primary load

1607580 kWhlyr
4013 kWh/yr

44676 kWh/yr

0
Production(kWh/yr) Fraction (%)
37,426
28,561
30,268,832
68,205,056
98,539,872
Consumption(kWh/yr) Fraction (%)
96,860,144
0

Total

2,357,641

66,211

50,386

11,582,404

27,988

7,800

14,092,427

31

69

100

100



Load Consumption(kWhlyr) 96,860,144 Fraction (%)

[ KHLR750 [ KHLR1000 [ S2300 [ Grid
14k~

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

Month
Wind Turbine:Siemens 2.3 MW - 108
Quantity Value Units
Total rated capacity 11500 kW
Mean output 3455 kW
Capacity factor 30.05 %
Total production 30268832 kWh/yr
Minimum output 719 kW
Maximum output 11574.00 kW
Wind penetration 3125 %
Hours of operation 8760 hrs/yr
Levelized cost 0.078 $/kWh
Generator:Kohler 1000 Prime Power
Quantity Value Units
Hours of operation 77 hrs/yr
Number of starts 73 starts/yr
Operational life 195 yr
Fixed generation cost 76.24 $/hr
Marginal generation cost 0.23 $/kWh
Electrical production 37426 kWhlyr
Mean electrical output 486 kW
Min. electrical output 231 kW
Max. electrical output 925 kW

100



Gl saRpUMPtion Value 10798  Uiits

Specific fuel consumption 0.29 L/kWh
Fuel energy input 106252 kWhiyr
Mean electrical efficiency 35 %
24 Kohler 1000 Prime PowerQutput
[ 925.00
18
8
512 |
.
6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Generator:Kohler 750 Prime Power
Quantity Value Units
Hours of operation 101 hrsiyr
Number of starts 95 starts/yr
Operational life 149 yr
Fixed generation cost 56.87 $/hr
Marginal generation cost 0.23 $/kWh
Electrical production 28561 kWhiyr
Mean electrical output 283 kW
Min. electrical output 173 kW
Max. electrical output 690 kW
Fuel consumption 8354 Liyr
Specific fuel consumption 0.29 L/kWh
Fuel energy input 82206 kWhiyr
Mean electrical efficiency 35 %
Kohler 750 Prime PowerQutput
24 P 690.00
§18
512 [
=
= 6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Battery:GS200 flow
Quantity Value

String size



QXiagsty parallel

Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Hour gf Da
N

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

Battery State of Charge

Jun  Jul  Aug Sep

Inverter

Value 1
1
100
Value Units
600 kWh
600 kWh
0 hr
0
0.000 $/kWh
0.036 $/kWh
132844 kWh/yr
93493 kWhiyr
600 kWhiyr
38751 kWhiyr
111746 kWh/yr
25 yr
.100.00
|
I0.00
Dec
Rectifier Units
250 225 kW
10 15 kw
0 0 kw
166 179 kW
4 6 %
874 1,016 hrs/yr
93,493 156,288 kWh/yr
84,144 132,844 kWh/yr
9,350 23,444 kKWhlyr



Rectifier Output Power

Hour gf DaL o
o N oo K

o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Inverter Output Power

y

Hour gf Da

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Grid
Rate: Demand 1
Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1
Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 5,007,178
February 3,260,560

March 3,715,573

- 179.28

I 0.00

Dec

. 165.66

|
I 0.00

Dec

Energy Demand

$) $)
0 289,519
0 250,977
0 267,178
0 320,000
0 284,539
0 320,000
0 320,000
0 320,000
0 254,236
0 221,494
0 254,021
0 295,836
0 3,397,800

Energy Demand

Energy Net Peak
Sold Purchases Demand Charge Charge
(kWh)  (kWh) (kW)
0 0 18,095
0 0 15,686
0 0 16,699
0 0 20,000
0 0 17,784
0 0 20,000
0 0 20,000
0 0 20,000
0 0 15,890
0 0 13,843
0 0 15,876
0 0 18,490
0 0 20,000
Energy Net Peak
Sold Purchases Demand Charge Charge
(kWh)  (kWh) (kW)
0 5,007,178 0
0 3,260,560 0
0 3,715,573 0

$) %)
600,861 0
391,267 0
445,869 0



April

Epergy s Energy Nets. 5,5 Peak , Energy,,
Purchases Demand Charge

Purchased Sold

mg§ources.ReportingService_GenerateInputsReport_Month (k&‘!,\gll)g,575 (kWh)0

June

July
August
September
October
November
December

Annual

Grid Purchases

SN

I‘II|III1I

il i

Hour gf Da

Feb Mar Apr May Jun Jul

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

r'ﬁ. i

Aug Sep

i "'3'53%“""?."".5. L '

7,866,983

8,463,189

8,493,100

5,392,027

4,738,349

3,739,770

5,471,249

68,205,056

Oct Nov Dec

Emissions

0

0

l 20,000

(¥l 575 (kW)
7,866,983
8,463,189
8,493,100
5,392,027
4,738,349
3,739,770
5,471,249

68,205,056

0.00

43155860
211

24

6

186985
91605

Demang
Charge
0 ®62349 ® o
0 944,038 0
0 1,015,583 0
0 1,019,172 0
0 647,043 0
0 568,602 0
0 448,772 0
0 656,550 0
0 8,184,608 0
Units
kglyr
kglyr
kglyr
kglyr
kglyr
kglyr



System Report
System architecture
Wind Turbine

Battery
Converter
Grid

Dispatch Strategy

Cost summary

Grid
160m —
140m
120m
100m

80m

60m

Net Present Cost ($)

40m

20m

0 1

-20m-
Capital

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

Siemens 2.3 MW - 108
Grid

GS200 flow

Converter

System

Annualized Costs
Component

Siemens 2.3 MW - 108
Grid

GS200 flow

Siemens 2.3 MW - 108

GS200 flow

System Converter

Grid

Cycle Charging

7] Siemens2.3 MW-108
Converter

Fuel
Category

Capital
22,500,000

0
324,589
75,000

22,899,588

Capital

1,740,474

0

25,108

Component

GS200 flow

Operating

Replacement O&M

7,173,158 4,847,816

0 151,474,640

7,176 31,026

31,821 0

7,212,154 156,353,488

Replacement O&M

554,875 375,000
0 11,717,227
555 2,400

Replacement

Sal

Fuel

Fuel

5
1 strings
250 kW
25,000 kW
182415824 $
0.146 $/kWh
Salvage Total
-4,042,534 30,478,440
0 151,474,640
-973 361,818
-5,989 100,832
4,049,496 182,415,734
Salvage Total
0 -312,708 2,357,641
0 0 11,717,227
0 -75 27,988



eenipdrient

System

Operating

20m -

15m—

10m—

5m

Capital 802 Replacement 2462 0&M

1,771,383 557,892 12,094,627 0 -313,246

Replacement Salvage Fuel

0—\ I I I
-5m -

-10m

Nominal Cash Flow ($)

-15m

-20m -

-25m

-30m—

-35m -

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Wind Turbine
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value Units

1607580 kWhlyr

0 kWhiyr
1840 kWhiyr
0
Production(kWh/yr) Fraction (%)
30,268,832
68,264,976
98,533,808
Consumption(kWh/yr) Fraction (%)
96,864,160
0
96,864,160

0 Fuel 0 salvage463 Total

7,800

14,110,656

31

69

100

100

100



14k—

Power (KW)

Jan Feb Mar

[ S2300 [ Grid

Jun Jul Aug  Sep Oct Nov

Month

Wind Turbine:Siemens 2.3 MW - 108

Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost

Average energy cost

Value

11500

3455

30.05

30268832

7.19

11574.00

31.25

8760

0.078

Value

Value

600

600

0.000

0.000

Units
kW

kw

%
kWhyr
kw
kw

%
hrs/yr

$/kWh

Units
kWh

kWh

hr

$/kWh

$/kWh



Quantity Value Units

Energy in 114399 kWh/yr
Energy out 80582 kWh/yr
Storage depletion 600 kWh/yr
Losses 33217 kWhlyr
Annual throughput 96314 kWh/yr
Expected life 25 yr

Battery State of Charge

| I -100.00
.o R ' Vi
& ) TH| il “|I| ||'|i |
2 AL
= | [ ||I | b -
2

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

Converter
Quantity Inverter Rectifier Units
Capacity 250 225 kW
Mean output 8 13 kW
Minimum output 0 0 kW
Maximum output 166 179 kW
Capacity factor 3 5 %
Hours of operation 777 917 hrslyr
Energyin 80,582 134,588 kWh/yr
Energy out 72,523 114,399 kWhlyr
Losses 8,058 20,188 kWh/yr
Rectifier Output Power

24 .179.28

S18

©

e

%12 .

T

(o)}

I 0.00

o

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



Inverter Output Power

y

Hour gf Da

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

Grid
Rate: Demand 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
January 0 0 0 18,095 0 289,519
February 0 0 0 15,686 0 250,977
March 0 0 0 16,699 0 267,178
April 0 0 0 20,413 0 326,604
May 0 0 0 17,784 0 284,539
June 0 0 0 21,607 0 345713
July 0 0 0 23,804 0 380,861
August 0 0 0 21,981 0 351,699
September 0 0 0 15,890 0 254,236
October 0 0 0 13,843 0 221,494
November 0 0 0 15,876 0 254,021
December 0 0 0 18,662 0 298,596
Annual 0 0 0 23804 0 3,525437
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)
January 5,007,178 0 5,007,178 0 600,861 0
February 3,260,560 0 3,260,560 0 391,267 0
March 3,715,573 0 3,715573 0 445,869 0
April 6,542,332 0 6,542,332 0 785,080 0
May 5,519,575 0 5,519,575 0 662,349 0
June 7,880,695 0 7,880,695 0 945,683 0
July 8,488,147 0 8,488,147 0 1,018,578 0

August 8,509,237 0 8,509,237 0 1,021,108 0



September Eperay027 Energy Nsfzg2 027 Peak (o Emergys3 Demand
Purchased Sold Purchases Demand Charge Charge

Bespurces.ReportingService_GeneratelnputsReport_Month (kKWiBg 349 (kWh)o (KWi88 349 (kW) 0 ($568,602 ($) 0

November 3,739,770 0 3,739,770 0 448,772 0
December 5,471,535 0 5471535 0 656,584 0
Annual 68,264,976 0 68,264,976 0 8,191,798 0

24 Grid Purchases l 25503

18

© { 1 I

e I ] Ill1 IIII II I ﬁ Ll I

012
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Ts II I. dall ) T

| II
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Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec

0.00

Emissions

Pollutant Emissions Units
Carbon dioxide 43143464 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 187046 kglyr
Nitrogen oxides 91475 kglyr

HOMER Energy, LLC © 2016



System Report

System architecture

PV

Wind Turbine
Generator #2
Converter
Grid

Dispatch Strategy

Solar World 320W flat plate PV Copy
Siemens 2.3 MW - 108

Kohler 750 Prime Power

System Converter

Grid

Cycle Charging

Cost summary

[7] Solar World 320W flat plate PV Copy
Kohler 750 Prime Power

160m -

140m

120m

100m

80m

60m

Net Present Cost ($)

40m

20m

Component

Siemens 2.3 MW- 108

0

T I I T |
-20m -
Capital Fuel Operating Replacement
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement
Solar World 320W flat plate PV Copy 3,000,000 0
Siemens 2.3 MW - 108 22,500,000 7,173,158
Kohler 750 Prime Power 690,000 0
Grid 0 0
Converter 225,000 95,462
System 26,415,000 7,268,619
Annualized Costs
Component Capital Replacement
Solar World 320W flat plate PV Copy 232,063

O&M

1,000 kW
5
690 kW
750 kW
20,000 kW
Sal
182618288 $
0.146 $/kWh
Fuel Salvage Total
193,913 0 0 3,193,913
4,847,816 0 -4,042,534 30,478,440
13,648 67,521 -137,195 633,974
148,009,376 0 0 148,009,376
0 0 -17,967 302,495
153,064,752 67,521 -4,197,695 182,618,197
O&M Fuel Salvage Total
15,000 0 247,063



&@mﬁﬂ‘hgﬁt MW - 108

CabitdP-#74 Replacermef’> 0&M 375.000 Fuel 0 Saibgéd8 Totad357.641

Kohler 750 Prime Power 53,375 0 1,056 5,223 -10,613
Grid 0 0 11,449,173 0 0
Converter 17,405 7,384 0 0 -1,390
System 2,043,316 562,260 11,840,229 5,223  -324,710
Operating Capital Replacement Fuel Salvage
20m—
15m—
10m—
5m
&
g 0 T I I I I I I I I I T I I I T I I I I I I 1
[
B -bm-|
8
T -10om-
£
2 -15m
-20m -
-25m
-30m -
-35m -
0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV

Generator
Wind Turbine
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

1907658 kWh/yr
9237 kWhlyr
87708 kWhiyr

0

Production(kWh/yr) Fraction (%)

1,288,675
22,553
30,268,832
67,294,856

98,874,912

Consumption(kWh/yr) Fraction (%)

96,854,920
0

96,854,920

49,041

11,449,173

23,400

14,126,318

31

68

100

100

100



KHLR750 PV $2300 Grid
14k
12k
10k-|
g &
2 [ [
8 [
6k e
4Kk
2k
0 T T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value

Rated capacity
Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

N
N

y
(o]

e

Hour gf Da

. (e

6

[T

1000

147

3530.60

14.71

1288675

0.00

1022.50

1.33

4377

0.192

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind Turbine:Siemens 2.3 MW - 108
Quantity Value

Units

Total rated capacity
Mean output
Capacity factor

Total production

11500

3455

30.05

30268832

kW
kw
%

kKWhlyr



Wity output
Maximum output
Wind penetration

Hours of operation

Levelized cost

Generator:Kohler 750 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Jan Feb Mar

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output

Capacity factor

Kohler 750 Prime PowerQutput

Aug Sep

Inverter

Value 719 Wiits

11574.00 kW

31.25 %

8760 hrs/yr

0.078 $/kWh

Value

102

96

147

56.87

0.23

22553

221

173

690

6611

0.29

65056

35

Oct MNov Dec

Rectifier

750

115

750

15

Units
hrsiyr

starts/yr

$/hr
$/kWh
kWHhyr
kW
kW
kW
Liyr
L/kWh
kWHhyr

%

Units

675 kW



CRrdistrioperation Inverter 3,902 Rectifier 0 Waies
Energy in 1,123,182 0 kWhiyr
Energy out 1,010,865 0 kWhiyr
Losses 112,317 0 kWhfyr

o4 Rectifier Output Power

.18

a

512

5 -

T 6 I

0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power

24 .750.00

218
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R w B

0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %)
January 0 0 18,095
February 0 0 14,936
March 0 0 16,699
April 0 0 20,000
May 0 0 17,572
June 0 0 20,000
July 0 0 20,000
August 0 0 20,000
September 0 0 15,468
October 0 0 13,726
November 0 0 15,876
December 0 0 18,490
Annual 0 0 20,000

Rate: Rate 1

Demand
Charge

®
289,519

238,977
267,178
320,000
281,151
320,000
320,000
320,000
247,493
219,623
254,021
295,836

3,373,798



Energy Energy Net

Purchased Sold

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh
January 4,952,182
February 3,207,647
March 3,646,840
April 6,450,498
May 5,429,449
June 7,766,616
July 8,362,597
August 8,391,706
September 5,297,231
October 4,667,008
November 3,703,306
December 5,419,775
Annual 67,294,856

24 Grid Purchases

oy U

2 TR

g

Jan Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

|,‘ ’I,,

Apr

Emissions

Peak
Purchases Demand

) (kWh) (kW)
0 4,952,182 0
0 3,207,647 0
0 3,646,840 0
0 6,450,498 0
0 5,429,449 0
0 7,766,616 0
0 8,362,597 0
0 8,391,706 0
0 5,297,231 0
0 4,667,008 0
0 3,703,306 0
0 5419775 0
0 67,294,856 0

lzo,oou
0.00

42547700
73
8
2
184424
90248

Energy
Charge

®)
594,262

384,918
437,621
774,060
651,534
931,994
1,003,512
1,007,005
635,668
560,041
444,397
650,373

8,075,382

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kg/yr

Demand
Charge

($)



System Report

System architecture

PV Solar World 320W flat plate PV Copy 1,000 kW
Wind Turbine Siemens 2.3 MW - 108 5
Generator Kohler 1000 Prime Power 925 kW
Converter System Converter 750 kW
Grid Grid 20,000 kW
Dispatch Strategy Cycle Charging
Cost summary
] Solar World 320WHlat plate PV Copy Component
160m Kohler 1000 Prime Power Siemens 2.3 MW- 108
140m -
120m -
& 100m
he]
2 80m
]
o
& 60m-
2
40m
20m
0 .‘ — i T T
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 182811264 $
Levelized cost of energy 0.146 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 3,000,000 0 193,913 0 0 3,193,913
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816 0 -4,042,534 30,478,440
Kohler 1000 Prime Power 925,000 0 18,296 87,939 -183,920 847,315
Grid 0 0 147,989,040 0 0 147,989,040
Converter 225,000 95,462 0 0 -17,967 302,495
System 26,650,000 7,268,619 153,049,056 87,939 -4,244 421 182,811,193
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 232,063 0 15,000 0 0 247,063



&@mﬁﬂ‘hgﬁt MW - 108

CabitdP-#74 Replacermef’> 0&M 375.000 Fuel 0 Saibgéd8 Totad357.641

Kohler 1000 Prime Power 71,553 0 1,415 6,802 -14,227 65,544
Grid 0 0 11,447,600 0 0 11,447,600
Converter 17,405 7,384 0 0 -1,390 23,400
System 2,061,494 562,260 11,839,015 6,802 -328,325 14,141,246
Operating Capital Replacement Fuel Salvage
20m—
15m—
10m—
5m
&
g 0 T I I I I I I I I I I T I I I T I I I I I I 1
[y
B -bm-|
8
T -10om-
E
2 -15m
-20m -
-25m
-30m -
-35m -
0123 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units
Excess electricity 1907658 kWh/yr
Unmet load 7357 kWhlyr
Capacity shortage 73139 kWhlyr
Renewable fraction 0
Component Production(kWh/yr) Fraction (%)
PV 1,288,675 1
Generator 29,720 0
Wind Turbine 30,268,832 31
Grid Purchases 67,289,568 68
Total 98,876,792 100
Load Consumption(kWhl/yr) Fraction (%)
AC primary load 96,856,792 100
DC primary load 0 0

Total

96,856,792 100



KHLR1000 PV $2300 Grid
14k
12k
10k-|
g &
2 [ [
8 [
6k e
4Kk
2k
0 T T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value

Rated capacity
Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

N
N

y
(o]

e

Hour gf Da

. (e

6

[T

1000

147

3530.60

14.71

1288675

0.00

1022.50

1.33

4377

0.192

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind Turbine:Siemens 2.3 MW - 108
Quantity Value

Units

Total rated capacity
Mean output
Capacity factor

Total production

11500

3455

30.05

30268832

kW
kw
%

kKWhlyr



Hinkmtity output Value 719
Maximum output 11574.00
Wind penetration 31.25
Hours of operation 8760
Levelized cost 0.078

Generator:Kohler 1000 Prime Power

Quantity Value

Hours of operation 102
Number of starts 96
Operational life 147
Fixed generation cost 76.24
Marginal generation cost 0.23
Electrical production 29720
Mean electrical output 291
Min. electrical output 231
Max. electrical output 925
Fuel consumption 8611
Specific fuel consumption 0.29
Fuel energy input 84729
Mean electrical efficiency 35

Kohler 1000 Prime PowerOutput

24 . 925.00
%1 8
o)
512
n |
o
I

o

I 0.00

o

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

Converter
Quantity Inverter Rectifier
Capacity 750
Mean output 115
Minimum output 0
Maximum output 750

Capacity factor 15

Wiits
kw
%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
KWhyr
kw
kw
kW
L/iyr
L/kWh
kWh/yr

%

Units

675 kW



CRrdistrioperation Inverter 3,902 Rectifier 0 Waies
Energy in 1,123,182 0 kWhiyr
Energy out 1,010,865 0 kWhiyr
Losses 112,317 0 kWhfyr

o4 Rectifier Output Power

.18

a

512

5 -

T 6 I

0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power

24 .750.00

218
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0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy
Purchased Sold Purchases Demand Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %)
January 0 0 18,095
February 0 0 14,936
March 0 0 16,699
April 0 0 20,000
May 0 0 17,572
June 0 0 20,000
July 0 0 20,000
August 0 0 20,000
September 0 0 15,468
October 0 0 13,726
November 0 0 15,876
December 0 0 18,431
Annual 0 0 20,000

Rate: Rate 1

Demand
Charge

®
289,519

238,977
267,178
320,000
281,151
320,000
320,000
320,000
247,493
219,623
254,021
294,896

3,372,858



Energy Energy Net

Purchased Sold

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh
January 4,952,182
February 3,207,647
March 3,646,840
April 6,449,910
May 5,429,449
June 7,765,030
July 8,361,306
August 8,389,944
September 5,297,231
October 4,667,008
November 3,703,306
December 5,419,716
Annual 67,289,568

TR
i

y

Hour gf Da

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

Emissions

Pollutant Emissions

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Peak
Purchases Demand

) (kWh) (kW)
0 4,952,182 0
0 3,207,647 0
0 3,646,840 0
0 6,449,910 0
0 5,429,449 0
0 7,765,030 0
0 8,361,306 0
0 8,389,944 0
0 5,297,231 0
0 4,667,008 0
0 3,703,306 0
0 5419716 0
0 67,289,568 0

lzo,oou
0.00

42549608
95
11
3
184420
90263

Energy
Charge

®)
594,262

384,918
437,621
773,989
651,534
931,804
1,003,357
1,006,793
635,668
560,041
444,397
650,366

8,074,748

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kg/yr

Demand
Charge

($)



System Report
System architecture

PV Solar World 320W flat plate PV Copy
Wind Turbine Siemens 2.3 MW - 108

Generator #2 Kohler 750 Prime Power

Battery GS200 flow

Converter System Converter

Grid Grid

Dispatch Strategy Cycle Charging

Cost summary

[771 Solar World 320Wflat plate PV Copy
Kohler 750 Prime Power

160m —

140m

120m

100m —

80m

60m

Net Present Cost ($)

40m

20m

0

Component

Siemens 2.3 MW- 108

-20m-
Capital

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

Solar World 320W flat plate PV Copy
Siemens 2.3 MW - 108

Kohler 750 Prime Power

Grid

GS200 flow

Converter

System

Annualized Costs

Fuel Operating Replacement
Category
Capital Replacement

3,000,000 0
22,500,000 7,173,158
690,000 0
0 0
324,589 7,176
225,000 95,462
26,739,588 7,275,795

Sal

O&M

193,913

4,847,816

13,514

147,874,608

31,026

0

152,960,896

1,000

690

750

20,000

182886224 $

Fuel

108,816

0

108,816

kw

kw
strings
kw

kW

0.146 $/kWh

Salvage Total
0 3,193,913
-4,042,534 30,478,440
-137,470 674,860
0 147,874,608
-973 361,818
-17,967 302,495
-4,198,944 182,886,151



Component

Solar World 320W flat plate PV Copy
Siemens 2.3 MW - 108

Kohler 750 Prime Power

Grid
GS200 flow
Converter

System

Operating

20m—
15m -
10m—
5m—

O
-5m -

-10m -

Nominal Cash Flow ($)

-15m

-20m -

-25m

-30m -

-35m -

Capital

Capital
232,063
1,740,474
53,375
0
25,108
17,405

2,068,424

Replacement Fuel

Replacement

554,875

0

555
7,384

562,815

Salvage

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV

Generator
Wind Turbine
Grid Purchases

Total

Load

AC primary load

DC primary load

Year

Value

Production(kWh/yr)

Consumption(kWh/yr)

O&M

15,000

375,000

1,045

11,438,748

2,400

0

11,832,195

1,288,675

36,489

30,268,832

67,207,992

98,801,984

Fuel Salvage

0 -312,708

0 -75

0 -1,390

8,417

Units

1772971 kWhlyr

9137 kWhlyr
87507 kWhiyr

0

Fraction (%)

Fraction (%)

96,855,016

0

-10,634

-324,807

Total

247,063

2,357,641

52,204

11,438,748

27,988

23,400

14,147,044

31

68

100

100



Letad Consumption(kWh/yr) 96,855,016 Fraction (%)

KHLR750 PV S2300 Grid
14k~

12k
10k |

8k |

Power (KV)

6k~

4k

0 T I I I I I I T I T T 1
Jan Feb Mar  Apr  May  Jun Jul Aug  Sep Oct Nov  Dec

Month

PV:Solar World 320W flat plate PV Copy

Quantity Value Units
Rated capacity 1000 kW
Mean output 147 kW
Mean output 3530.60 kWh/d
Capacity factor 14.71 %
Total production 1288675 kWhiyr
Minimum output 0.00 kW
Maximum output 1022.50 kW
PV penetration 133 %
Hours of operation 4377 hrslyr
Levelized cost 0.192 $/kWh
24 PV Output

- WG IR

0

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

Wind Turbine:Siemens 2.3 MW - 108

Quantity Value Units
Total rated capacity 11500 kW
Mean output 3455 kW

Capacity factor 30.05 %

100



Bﬂah‘tfﬂﬂ uction

Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Value 30268832
7.19
11574.00
31.25
8760

0.078

Generator:Kohler 750 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour _qf DaL o
o N NN

o

Jan Feb Mar

Battery:GS200 flow

Quantity

String size
Strings in parallel
Batteries

Bus voltage

Value

101

96

149

56.87

0.23

36489

361

173

690

10655

0.29

104845

35

Kohler 750 Prime PowerOutput

- 690.00

I 0.00

Apr May Jun Jul Aug Sep Oct Nov Dec

Value

Uiy

kw
kW
%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kW
kw
L/yr
L/kWh
kWh/yr

%

100



Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energy in

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

Battery State of Charge

May Jun  Jul Aug Sep

Inverter

Oct

Value Units
600 kWh
600 kWh
0 hr
0
0.000 $/kWh
0.023 $/kWh
137578 kWh/yr
96807 kWhiyr
600 kWhiyr
40171 kKWhiyr
115706 kWh/yr
25 yr
.100.00
|
I0.00
Dec
Rectifier Units
750 675 kW
125 8 kw
0 0 kw
750 179 kW
17 1 %
4,379 585 hrs/yr
1,212,861 79,536 kWhiyr
1,091,576 67,606 kWhiyr
121,286 11,930 kWh/yr



Rectifier Output Power

24
.18
@©
[m)]
512
3
e
1
0
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24 Inverter Output Power
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0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Grid
Rate: Demand 1
Energy
Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)
January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1
Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 4,942,838
February 3,194,187

March 3,633,528

. 179.28

Dec

. 750.00

I 0.00

Dec
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 0 18,095
0 0 14,936
0 0 16,699
0 0 20,000
0 0 17,572
0 0 20,000
0 0 20,000
0 0 20,000
0 0 15,468
0 0 13,726
0 0 15,876
0 0 18,490
0 0 20,000
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 4,942,838 0
0 3,194,187 0
0 3,633,528 0

Energy Demand
Charge Charge

$) $)
0 289,519
0 238,977
0 267,178
0 320,000
0 281,151
0 320,000
0 320,000
0 320,000
0 247,493
0 219,623
0 254,021
0 295,836
0 3,373,798

Energy Demand
Charge Charge

(%) (%)
593,141 0
383,302 0
436,023 0



April

Eperay;s, Energy Net, s ;55 Peak  Epergy,, Demang

Purchased Sold

mg§ources.ReportingService_GenerateInputsReport_Month (%3,759 (kWh)0

June

July
August
September
October
November
December

Annual

y

Hour gf Da

Jan Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

'rl'h:h

Apr

Grid Purchases

I | l

i)

S B

May

Jun

Jul

Aug Sep

7,763,009
8,359,714
8,388,528
5,293,275
4,660,071
3,692,188
5,411,146

67,207,992

Oct Nov Dec

Emissions

0

0

Purchases Demand Charge

(kWh); 759 (kW)
7,763,009
8,359,714
8,388,528
5,293,275
4,660,071
3,692,188
5,411,146

67,207,992

l 20,000

0.00

42503416

117

13

184207

90176

0 ®s0851 ¢

0 931,561
0 1,003,166
0 1,006,623
0 635,193
0 559,209
0 443,063
0 649,338

0 8,064,959

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kg/yr

Charge

0

0



System Report
System architecture
PV

Wind Turbine
Generator

Battery

Solar World 320W flat plate PV Copy
Siemens 2.3 MW - 108
Kohler 1000 Prime Power

GS200 flow

Converter
Grid

Dispatch Strategy

Cost summary

[771 Solar World 320Wflat plate PV Copy
Kohler 1000 Prime Power

160m —

140m

120m

100m —

80m

60m

Net Present Cost ($)

40m

20m

0

Grid

System Converter

Cycle Charging

Component

Siemens 2.3 MW- 108

-20m-

Capital Fuel Operating Replacement
Category

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component Capital Replacement
Solar World 320W flat plate PV Copy 3,000,000 0
Siemens 2.3 MW - 108 22,500,000 7,173,158
Kohler 1000 Prime Power 925,000 0
Grid 0 0
GS200 flow 324,589 7,176
Converter 225,000 95,462
System 26,974,588 7,275,795

Annualized Costs

Sal

O&M

193,913

4,847,816

18,116

147,853,584

31,026

0

152,944,432

1,000

925

750

20,000

183079984 $

Fuel

130,850

0

130,850

kw

kw
strings
kw

kW

0.146 $/kWh

Salvage Total
0 3,193,913
-4,042,534 30,478,440
-184,290 889,676
0 147,853,584
-973 361,818
-17,967 302,495
-4,245763 183,079,902



Excess electricity
Unmet load

Capacity shortage

Renewable fraction

Component

PV

Generator
Wind Turbine
Grid Purchases

Total

Load

AC primary load

DC primary load

Production(kWh/yr)

Consumption(kWh/yr)

Component Capital Replacement O&M Fuel Salvage
Solar World 320W flat plate PV Copy 232,063 0 15,000 0 0
Siemens 2.3 MW - 108 1,740,474 554,875 375,000 0 -312,708
Kohler 1000 Prime Power 71,553 0 1,401 10,122 -14,256
Grid 0 0 11,437,122 0 0
GS200 flow 25,108 555 2,400 0 -75
Converter 17,405 7,384 0 0 -1,390
System 2,086,603 562,815 11,830,922 10,122 -328,428
Operating Capital Replacement Fuel Salvage
20m —
15m—
10m
5m
&
goﬂfiii T T T
[
& -5m-
8
T -10m+
£
2 -15m -
-20m—
-25m
-30m—
-35m -
0123456 7 8 91011121314 15 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units

1772971 kWhlyr
7257 kWhlyr
72939 kWhiyr

0

Fraction (%)

1,288,675
44,379
30,268,832
67,202,248

98,804,128

Fraction (%)

96,856,896

0

Total

247,063

2,357,641

68,820

11,437,122

27,988

23,400

14,162,034

31

68

100

100



Letad Consumption(kWh/yr) 96,856,896 Fraction (%)

KHLR1000 PV S2300 Grid
14k~

12k
10k |

8k |

Power (KV)

6k~

4k

0 T I I I I I I T I T T 1
Jan Feb Mar  Apr  May  Jun Jul Aug  Sep Oct Nov  Dec

Month

PV:Solar World 320W flat plate PV Copy

Quantity Value Units
Rated capacity 1000 kW
Mean output 147 kW
Mean output 3530.60 kWh/d
Capacity factor 14.71 %
Total production 1288675 kWhiyr
Minimum output 0.00 kW
Maximum output 1022.50 kW
PV penetration 133 %
Hours of operation 4377 hrslyr
Levelized cost 0.192 $/kWh
24 PV Output

- WG IR

0

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

Wind Turbine:Siemens 2.3 MW - 108

Quantity Value Units
Total rated capacity 11500 kW
Mean output 3455 kW

Capacity factor 30.05 %

100



Bﬂah‘tfﬂﬂ uction

Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Value 30268832
7.19
11574.00
31.25
8760

0.078

Generator:Kohler 1000 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour _qf DaL o
o N NN

o

Jan Feb Mar

Battery:GS200 flow

Quantity

String size
Strings in parallel
Batteries

Bus voltage

Value

101

96

149

76.24

0.23

44379

439

231

925

12812

0.29

126075

35

Kohler 1000 Prime PowerOutput

- 925.00

I 0.00

Apr May Jun Jul Aug Sep Oct Nov Dec

Value

Uiy

kw
kW
%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kW
kw
L/yr
L/kWh
kWh/yr

%

100



Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energy in

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

Battery State of Charge

May Jun  Jul Aug Sep

Inverter

Oct

Value Units
600 kWh
600 kWh
0 hr
0
0.000 $/kWh
0.024 $/kWh
138406 kWh/yr
97387 kWhiyr
600 kWhiyr
40419 kWhiyr
116400 kWh/yr
25 yr
.100.00
|
I0.00
Dec
Rectifier Units
750 675 kW
125 8 kw
0 0 kw
750 179 kW
17 1 %
4377 587 hrs/yr
1,212,743 79,690 kWhiyr
1,091,470 67,737 kWhiyr
121,274 11,953 kWh/yr



Rectifier Output Power
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0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Grid
Rate: Demand 1
Energy
Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)
January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1
Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 4,942,838
February 3,194,187

March 3,633,528

. 179.28

Dec

. 750.00

I »

I 0.00

Dec
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 0 18,095
0 0 14,936
0 0 16,699
0 0 20,000
0 0 17,572
0 0 20,000
0 0 20,000
0 0 20,000
0 0 15,468
0 0 13,726
0 0 15,876
0 0 18,431
0 0 20,000
Energy Net Peak
Sold Purchases Demand
(kWh)  (kWh) (kW)
0 4,942,838 0
0 3,194,187 0
0 3,633,528 0

Energy Demand
Charge Charge

$) $)
0 289,519
0 238,977
0 267,178
0 320,000
0 281,151
0 320,000
0 320,000
0 320,000
0 247,493
0 219,623
0 254,021
0 294,896
0 3,372,858

Energy Demand
Charge Charge

(%) (%)
593,141 0
383,302 0
436,023 0



April

Eperay 15 Energy Net, s 15 Peak  Epergy,, Demang

Purchased Sold

mg§ources.ReportingService_GenerateInputsReport_Month (%3,759 (kWh)0

June

July
August
September
October
November
December

Annual

Grid Purchases

L I |...l1l".q;.,ll,'l "”H"|

y

Hour gf Da

i

Jan Feb Mar Apr May Jun uI Aug Sep

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

7,761,369

8,358,215

8,386,565

5,293,275

4,660,071

3,692,188

5,411,088

67,202,248

Oct Nov Dec

Emissions

0

0

Purchases Demand Charge

(kWh); 759 (kW)
7,761,369
8,358,215
8,386,565
5,293,275
4,660,071
3,692,188
5,411,088

67,202,248

l 20,000

0.00

42505448

141

16

4

184203

90192

0 ®s0851 ®

0 931,364
0 1,002,986
0 1,006,388
0 635,193
0 559,209
0 443,063
0 649,331

0 8,064,269

Units
kglyr
kglyr
kglyr
kglyr
kalyr

kg/yr

Charge

0

0



System Report
System architecture
PV

Wind Turbine
Generator

Generator #2

Solar World 320W flat plate PV Copy
Siemens 2.3 MW - 108
Kohler 1000 Prime Power

Kohler 750 Prime Power

Converter
Grid

Dispatch Strategy

Cost summary

Grid

System Converter

Cycle Charging

[771 Solar World 320Wflat plate PV Copy Component
160m — Kohler 1000 Prime Power Siemens 2.3 MW- 108
140m
120m -
. 100m-
&
o
32 80m—
?
o
A 60m-
2
40m
20m
0 T T T 1
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M
Solar World 320W flat plate PV Copy 3,000,000 0 193,913
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816
Kohler 1000 Prime Power 925,000 0 11,838
Kohler 750 Prime Power 690,000 0 12,577
Grid 0 0 147,981,344
Converter 225,000 95,462 0
System 27,340,000 7,268,619 153,047,488

Annualized Costs

1,000 kW
5
925 kW
690 kW
750 kW
20,000 kW
183377696 $
0.146 $/kWh
Fuel Salvage Total
0 0 3,193,913
0 -4,042,534 30,478,440
61,768 -197,216 801,390
56,875 -139,399 620,053
0 0 147,981,344
0 -17,967 302,495
118,642 -4,397,115 183,377,634



Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV

Generator
Generator
Wind Turbine
Grid Purchases

Total

Load

AC primary load

Production(kWh/yr)

Consumption(kWhl/yr)

Component Capital Replacement O&M Fuel Salvage
Solar World 320W flat plate PV Copy 232,063 0 15,000 0 0
Siemens 2.3 MW - 108 1,740,474 554,875 375,000 0 -312,708
Kohler 1000 Prime Power 71,553 0 916 4,778 -15,256
Kohler 750 Prime Power 53,375 0 973 4,400 -10,783
Grid 0 0 11,447,005 0 0
Converter 17,405 7,384 0 0 -1,390
System 2,114,869 562,260 11,838,893 9,178  -340,136
Operating Capital Replacement Fuel Salvage
20m —
15m—
10m
5m
&
goﬂfiii T Ul e U T
[
& -5m-
8
T -10m+
£
2 -15m -
-20m—
-25m
-30m—
-35m -
0123456 7 8 91011121314 15 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units

1907658 KWhyr
3395 KWhiyr
39956 kWhiyr

0

Fraction (%)

1,288,675
20,893
18,979

30,268,832
67,283,376

98,880,752

Fraction (%)

96,860,760

Total

247,063

2,357,641

61,991

47,964

11,447,005

23,400

14,185,064

31

68

100

100



Déagrimary load

Total

KHLR750 KHLR1000 PV

14k

12kH

10k |

8k |

Power (KV)

6k

4k+

2k~

0 T T T T T T T

Consumption(kWh/yr)

S2300 Grid

Month

PV:Solar World 320W flat plate PV Copy
Quantity

Rated capacity
Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

Lo
[ee] EN

Hour gf Da

6

0

Jan Feb Mar Apr May Jun  Jul

Wind Turbine:Siemens 2.3 MW - 108
Quantity

Total rated capacity

Mean output

T T
Jan Feb Mar Apr May  Jun Jul Aug Sep

Value

g i

Aug Sep Oct Nov

Value

O | Nov | Dec

0 Fraction (%)

96,860,760

1000

147

3530.60

14.71

1288675

0.00

1022.50

1.33

4377

0.192

Dec

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units

11500 kW

3455 kW

100



Baaftity factor Value 30.05 Pits

Total production 30268832 kWh/yr
Minimum output 719 kW
Maximum output 11574.00 kW
Wind penetration 3125 %
Hours of operation 8760 hrs/yr
Levelized cost 0.078 $/kWh

Generator:Kohler 1000 Prime Power

Quantity Value Units
Hours of operation 66 hrs/yr
Number of starts 62 starts/yr
Operational life 227 yr
Fixed generation cost 76.24 $/hr
Marginal generation cost 0.23 $/kWh
Electrical production 20893 kWhlyr
Mean electrical output 317 kW
Min. electrical output 231 kW
Max. electrical output 925 kW
Fuel consumption 6048 Liyr
Specific fuel consumption 0.29 L/KkWh
Fuel energy input 59513 kWhiyr
Mean electrical efficiency 35 %
Kohler 1000 Prime PowerOutput

24 -925.00

.18

@©

2

o

§12 -

I

o

I 0.00

o

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

Generator:Kohler 750 Prime Power

Quantity Value Units
Hours of operation 94 hrs/yr
Number of starts 88 starts/yr

Operational life 160 yr



Quiarggeration cost

Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour gf Day_\ o
o N oo B

o

Jan Feb Mar

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

Hour gf Day_‘ o
o N o B

o

Jan Feb Mar

Apr

Apr

May

Rectifier Output Power

May

Jun

Jun

Jul

Jul

Kohler 750 Prime PowerOutput

Aug

Sep

Inverter

Aug

Sep

Oct

Oct

Value

Nov  Dec

750

115

750

15

3,902

1,123,182

1,010,865

112,317

Nov  Dec

I 0.00

Rectifier

I 0.00

- 690.00

56.87

0.23

18979

202

173

690

5569

0.29

54799

35

Brhits

$/kWh
KWhiyr
kW
kW
kW
L/yr
L/kWh
KWhyr

%

Units
675 kW

0 hrslyr
0 kWhiyr
0 kWh/yr

0 kWhlyr



Inverter Output Power

24 .750.00
18
§12 I ".|..I'."' ...'.'. 'w" ”'] rr.I f,m’#h,l,w)r w 'I.'.I' .|' 1
56 Lt "'r f,‘|| " | L) Jq'w '. it b e v |,|'.. ||‘" -
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) %)
January 0 0 0 18,095 0 289,519
February 0 0 0 14,936 0 238,977
March 0 0 0 16,699 0 267,178
April 0 0 0 19,950 0 319,208
May 0 0 0 17,572 0 281,151
June 0 0 0 20,000 0 320,000
July 0 0 0 20,000 0 320,000
August 0 0 0 20,000 0 320,000
September 0 0 0 15,468 0 247,493
October 0 0 0 13,726 0 219,623
November 0 0 0 15,876 0 254,021
December 0 0 0 18,490 0 295,836
Annual 0 0 0 20,000 0 3,373,005
Rate: Rate 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
January 4,952,182 0 4,952,182 0 594,262 0
February 3,207,647 0 3,207,647 0 384,918 0
March 3,646,840 0 3,646,840 0 437,621 0
April 6,449,524 0 6,449,524 0 773,943 0
May 5,429,449 0 5,429,449 0 651,534 0
June 7,763,387 0 7,763,387 0 931,606 0
July 8,359,129 0 8,359,129 0 1,003,095 0

August 8,387,901 0 8,387,901 0 1,006,548 0



September ER&YY23T Energ) Nee97.231 peak 0 ERERKPE Demandl
Purchased Sold  Purchases Demand Char e Charge

98?83Fces.ReportingService_GenerateInputsReport_Month (kaOOS (kWh)0 (k‘hﬁ%7'°°8 (kW) 0 ($S36 ($) 0
November 3,703,306 0 3,703,306 0 444,397 0
December 5,419,775 0 5,419,775 0 650,373 0
Annual 67,283,376 0 67,283,376 0 8,074,005 0

Grid Purchases
Ml
Illllllnl l ll
| ||I || L I

l 20,000

y

Hour _qf Da

| I: If’i.!]I%:'I:!!I-Pfll’:l-lﬁl.:

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

0.00

Emissions

Pollutant Emissions Units
Carbon dioxide 42553580 kglyr
Carbon monoxide 128 kglyr
Unburned hydrocarbons 15 kglyr
Particulate matter 4 kglyr
Sulfur dioxide 184419 kglyr
Nitrogen oxides 90288 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture

PV Solar World 320W flat plate PV Copy 1,000 kW
Wind Turbine Siemens 2.3 MW - 108 5
Converter System Converter 750 kw
Grid Grid 25,000 kW
Dispatch Strategy Cycle Charging
Cost summary
[771 Solar World 320Wflat plate PV Copy Component
160m - Grid Siemens 2.3 MW- 108
140m -
120m -
— 100m |
&
w
52 80m
]
o
& 60m-
2
40m
20m
04 T e T T 1
-20m-
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 183534320 $
Levelized cost of energy 0.147 $/kWh
Net Present Costs
Component Capital Replacement  O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 3,000,000 0 193,913 0 0 3,193,913
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816 0 -4,042,534 30,478,440
Grid 0 0 149,559,376 0 0 149,559,376
Converter 225,000 95,462 0 0 -17,967 302,495
System 25,725,000 7,268,619 154,601,104 0 -4,060,500 183,534,223
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 232,063 0 15,000 0 0 247,063
Siemens 2.3 MW - 108 1,740,474 554,875 375,000 0 -312,708 2,357,641
Grid 0 0 11,569,073 0 0 11,569,073



eenipdrient

System

Operating

20m -

15m—

10m—

5m

Capitdl 405 Replacemeht3d4 O&M

1,989,941 562,260 11,959,072

Capital Replacement Salvage Fuel

Ojil I I
-5m -

-10m

Nominal Cash Flow ($)

-15m

-20m -

-25m

-30m -

-35m -

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Wind Turbine
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

0 -314,097

Units

1907658 kWhlyr

Production(kWh/yr)

1,288,675
30,268,832
67,326,648

98,884,152

Consumption(kWhl/yr)

0 KWhiyr
1536 kWhiyr

0

Fraction (%)

Fraction (%)

96,864,160

0

96,864,160

0 Fuel® salvabe®0 Total 23400

14,197,176

31

68

100

100

100



PV $2300 Grid
14K
12k
10k |
g &
§ [ — [
6k !
4k
2k
0 T T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value

Rated capacity
Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

N
N

y
(o]

e

Hour gf Da

. (e

6

[T

1000

147

3530.60

14.71

1288675

0.00

1022.50

1.33

4377

0.192

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind Turbine:Siemens 2.3 MW - 108
Quantity Value

Units

Total rated capacity
Mean output
Capacity factor

Total production

11500

3455

30.05

30268832

kW
kw
%

kKWhlyr



Hinamtey output Value 719 Wiits

Maximum output 11574.00 kW

Wind penetration 3125 %

Hours of operation 8760 hrs/yr
Levelized cost 0.078 $/kWh
Converter

Quantity Inverter Rectifier Units
Capacity 750 675 kW
Mean output 115 0 kw
Minimum output 0 0 kW
Maximum output 750 0 kw
Capacity factor 15 0 %
Hours of operation 3,902 0 hrs/yr
Energyin 1,123,182 0 kWh/yr
Energy out 1,010,865 0 kWhfyr
Losses 112,317 0 kWhfyr

Rectifier Output Power

N
=

y
oo

Hour gf Da
N

(o))

I 0.00

o

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

Inverter Output Power

N
N

. 750.00

RO -

y
(o]

Hour gf Da
N

]

o

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

Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) %)
January 0 0 0 18,095 0 289,519

February 0 0 0 14,936 0 238,977



March Energy O Energy’ Net 0 PSiC99 Energy DéERfahéd

April Purchased Sold ( Purchaseg Demand Chargg Chargsss
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) %)
May 0 0 0 17,572 0 281,151
June 0 0 0 21452 0 343,228
July 0 0 0 23398 0 374,367
August 0 0 0 21,879 0 350,064
September 0 0 0 15,468 0 247,493
October 0 0 0 13,726 0 219,623
November 0 0 0 15,876 0 254,021
December 0 0 0 18,662 0 298,596
Annual 0 0 0 23,398 0 3,489,884
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kw) %) ($)
January 4,952,182 0 4,952,182 0 594,262 0
February 3,207,647 0 3,207,647 0 384,918 0
March 3,646,840 0 3,646,840 0 437,621 0
April 6,452,577 0 6452577 0 774,309 0
May 5,429,449 0 5,429,449 0 651,534 0
June 7,772,968 0 7,772,968 0 932,756 0
July 8,378,485 0 8,378,485 0 1,005,418 0
August 8,399,006 0 8,399,006 0 1,007,881 0
September 5,297,231 0 5,297,231 0 635,668 0
October 4,667,008 0 4,667,008 0 560,041 0
November 3,703,306 0 3,703,306 0 444,397 0
December 5,419,948 0 5,419,948 0 650,394 0
Annual 67,326,648 0 67,326,648 0 8,079,197 0

Grid Purchases

24 23,397
%18 | *ll :”u I|'|' l
- R :.li.*'"di‘«*”..‘i

:?6 II“ r"llllplr]!l Iy (il

el "h 'H

Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec

Emiccinne



11 HOOIVI IO

Pollutant Emissions Units
Carbon dioxide 42550440 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 184475 kglyr
Nitrogen oxides 90218 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture

PV Solar World 320W flat plate PV Copy
Wind Turbine Siemens 2.3 MW - 108

Generator Kohler 1000 Prime Power

Generator #2 Kohler 750 Prime Power

Battery GS200 flow

Converter System Converter

Grid Grid

Dispatch Strategy Cycle Charging

Cost summary

160m -
140m
120m
100m

80m

60m

Net Present Cost ($)

40m

20m

0

-20m -

[771 Solar World 320Wflat plate PV Copy
Kohler 1000 Prime Power

Component
Siemens 2.3 MW- 108

Fuel Operating Replacement
Category

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component Capital Replacement
Solar World 320W flat plate PV Copy 3,000,000 0
Siemens 2.3 MW - 108 22,500,000 7,173,158
Kohler 1000 Prime Power 925,000 0
Kohler 750 Prime Power 690,000 0
Grid 0 0
GS200 flow 324,589 7,176
Converter 225,000 95,462

Sal

O&M

193,913

4,847,816

11,838

12,443

147,846,112

31,026

0

88,287

72,292

1,000

925

690

750

20,000

183645824 $

0.147 $/kWh

kw

kw
kw
strings
kw

kw

Salvage Total

0 0
0 -4,042,534

-197,216

-139,674
0 0
0 -973
0 -17,967

3,193,913

30,478,440

827,909

635,061

147,846,112

361,818

302,495



esii§Fdnent

Annualized Costs

Component

Solar World 320W flat plate PV Copy

Siemens 2.3 MW - 108
Kohler 1000 Prime Power
Kohler 750 Prime Power
Grid

GS200 flow

Converter

System

Operating
20m—

15m—
10m—

5m

-5m -

-10m

Nominal Cash Flow (§)

-15m

-20m

-25m -

-30m

-35m -

0123 456 7 8 91011213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator
Generator
Wind Turbine

Grid Purchases

0 | I I I T I I

CRBiEEH 588 ReplabdfeAP5 O&M 943,152 FifdD578 Sahvap363 ToHap645.750

Capital

232,063
1,740,474
71,553
53,375

0

25,108
17,405

2,139,977

Capital Replacement Fuel

Year

Replacement

554,875

555
7,384

562,815

Salvage

Value

Production(kWh/yr)

O&M Fuel Salvage
15,000 0 0
375,000 0 -312,708
916 6,829 -15,256
963 5,592 -10,804
11,436,544 0 0
2,400 0 -75
0 0 -1,390
11,830,823 12,421  -340,233

Units

1772971 kWhlyr
3395 kWhiyr
39756 kWhiyr

0

Fraction (%)

1,288,675
29,950
24,183

30,268,832

67,196,216

Total

247,063

2,357,641

64,042

49,126

11,436,544

27,988

23,400

14,205,803

31

68



Edrponent Production(kWh/yr) 98,807,856 Fraction (%) 100

Load Consumption(kWh/yr) Fraction (%)
AC primary load 96,860,760 100
DC primary load 0 0
Total 96,860,760 100
KHLR750 KHLR1000 PV $2300 Grid
14k
12k
10k |
g k|
2 —
8 [
6k
4k
2k
07 T T T T T T T T T T T 1

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

PV:Solar World 320W flat plate PV Copy

Quantity Value Units
Rated capacity 1000 kW
Mean output 147 kW
Mean output 3530.60 kWh/d
Capacity factor 14.71 %
Total production 1288675 kWhiyr
Minimum output 0.00 kW
Maximum output 1022.50 kW
PV penetration 133 %
Hours of operation 4377 hrslyr
Levelized cost 0.192 $/kWh
24 PV Output
18
§ 1| I | Ill ) III || I'II I | ”
s I 1‘! | 1 1‘ l h‘ l
s l | 'i rI. ' I||. | “|
:'C:) IIIIIJIIIII I LI HII L III|I I I

»

o

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

Wind Tiirhine'Siemens 2 3 MWW - 108



Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 1000 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour gf Day_\ o
o N o B

o

Jan Feb Mar

Generator:Kohler 750 Prime Power

Quantity

Kohler 1000 Prime PowerOutput

11500
3455
30.05
30268832
7.19
11574.00
31.25
8760

0.078

Value

66

62
227
76.24
0.23
29950
454
231
925
8645
0.29
85064

35

. 925.00

I 0.00

Dec

Value

Units
kW

kW

%
KWhyr
kw
kw

%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
KWhyr
kw
kw
kW
L/iyr
L/kWh
kWh/yr

%

Units



deiditiioperation

Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour gf DaL o
o N oo K

o

Jan Feb Mar

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost

Energy in

Value 93 R

88 starts/yr
161 yr
56.87 $/hr
0.23 $/kWh
24183 kWh/yr
260 kW
173 kW
690 kW
7079 Liyr
0.29 L/kWh
69653 kWh/yr

35 %

Kohler 750 Prime PowerOutput

- 690.00

I 0.00

Apr May Jun Jul Aug Sep Oct Nov Dec

Value

Value Units

600 kWh

600 kWh

0.000 $/kWh
0.023 $/kWh

138058 kWh/yr

100



BRiatgUt

Storage depletion
Losses
Annual throughput

Expected life

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energyin

Energy out

Losses

Hour gf DaL o
o N o B

o

Hour gf DaL o
N o B

]

Jan Feb

'|”

Mar

Mar

Apr

l il
i |1'L1'||H'| ”u"r” '|I'|'Il

Apr

Battery State of Charge

Jul

Aug Sep

Inverter

Rectifier Output Power

May

Jun

Jul

Aug Sep

Inverter Output Power

Il IJJ

May

e

Jun

Jul

B

Aug Sep

Oct

Oct

|" r1.,| |'"
L

Oct

Value

Nov Dec

Rectifier

750

125

750

17

4,378

1,212,694

1,091,425

121,269

. 179.28

Nov  Dec

. 750.00

U
A.

Nov  Dec

97143 W4T

600 KWhiyr

40315 kWhiyr

116108 kWh/yr

25 yr

675

179

586
79,509
67,583

11,926

Units
kW

kw
kw
kW

%
hrs/yr
kWhyr
kWhryr

kWh/yr



(&R0
Rate: Demand 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) (%) %)
January 0 0 0 18,095 0 289,519
February 0 0 0 14,936 0 238977
March 0 0 0 16,699 0 267,178
April 0 0 0 19,950 0 319,208
May 0 0 0 17,572 0 281,151
June 0 0 0 20,000 0 320,000
July 0 0 0 20,000 0 320,000
August 0 0 0 20,000 0 320,000
September 0 0 0 15,468 0 247,493
October 0 0 0 13,726 0 219,623
November 0 0 0 15,876 0 254,021
December 0 0 0 18490 0 295836
Annual 0 0 0 20,000 0 3,373,005
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kw) %) ($)
January 4,942,838 0 4,942,838 0 593,141 0
February 3,194,187 0 3,194,187 0 383,302 0
March 3,633,528 0 3,633,528 0 436,023 0
April 6,444,779 0 6,444,779 0 773,373 0
May 5,423,759 0 5,423,759 0 650,851 0
June 7,759,668 0 7,759,668 0 931,160 0
July 8,356,055 0 8,356,055 0 1,002,727 0
August 8,384,725 0 8,384,725 0 1,006,167 0
September 5,293,275 0 5,293,275 0 635,193 0
October 4,660,071 0 4,660,071 0 559,209 0
November 3,692,188 0 3,692,188 0 443,063 0
December 5,411,146 0 5,411,146 0 649,338 0

Annual 67,196,216 0 67,196,216 0 8,063,546 0



Grid Purchases

24

ﬂlll lll“ i *Jd 1 20,000
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Jan Feb Mar Apr  May Jun JuI Aug Sep Oct Nov Dec

¥ I
I 0.00

Emissions

Pollutant Emissions Units
Carbon dioxide 42509272 kglyr
Carbon monoxide 173 kglyr
Unburned hydrocarbons 20 kglyr
Particulate matter 5 kglyr
Sulfur dioxide 184203 kglyr
Nitrogen oxides 90216 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture

PV Solar World 320W flat plate PV Copy 1,000 kW
Wind Turbine Siemens 2.3 MW - 108 5

Battery GS200 flow 1 strings
Converter System Converter 750 kW
Grid Grid 25,000 kW
Dispatch Strategy Cycle Charging

Cost summary

] Solar World 320WHlat plate PV Copy Component
160m — Grid Siemens 2.3 MW- 108
140m
120m
—~ 100m
£
o]
§ 80m—
=4
]
<]
& 60m-
2
40m
20m
0 T : : I I T |
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 183774336 $
Levelized cost of energy 0.147 $/kWh

Net Present Costs

Component Capital Replacement  O&M Fuel Salvage Total

Solar World 320W flat plate PV Copy 3,000,000 0 193,913 0 0 3,193,913
Siemens 2.3 MW - 108 22,500,000 7,173,158 4,847,816 0 -4,042,534 30,478,440
Grid 0 0 149,437,584 0 0 149,437,584
GS200 flow 324,589 7,176 31,026 0 973 361,818
Converter 225,000 95,462 0 0 -17,967 302,495
System 26,049,588 7,275,795 154,510,368 0 -4,061473 183,774,278

Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total

Solar World 320W flat plate PV Copy 232,063 0 15,000 0 0 247,063



&@mﬁﬂ‘hgﬁt MW - 108

Grid
GS200 flow
Converter

System

Operating
20m—

15m
10m
Sm—

O
5m 4

-10m

Nominal Cash Flow ($)

-15m

-20m -

-25m

-30m -

-35m -

CabitdP-#74 Replacerefit®’> 0&M 375,000 Fuel0 Saivhgé08 Totaf 357,641

0 0 11,559,652
25,108 555 2,400
17,405 7,384 0
2,015,050 562,815 11,952,054
Capital Replacement Salvage Fuel

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Wind Turbine
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

0 0
0 -75
0 -1,390
0 -314,173
Units

1772971 kWh/yr

1 KWhiyr
1536 kWhiyr
0
Production(kWh/yr) Fraction (%)
1,288,675
30,268,832
67,248,128
98,805,632
Consumption(kWh/yr) Fraction (%)
96,864,160

0

96,864,160

11,559,652

27,988

23,400

14,215,746

31

68

100

100

100



PV $2300 Grid
14K
12k
10k |
g &
§ — — I
6k B
4k
2k
0 T T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value

Rated capacity
Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

N
N

y
(o]

e

Hour gf Da

. (e

6

[T

1000

147

3530.60

14.71

1288675

0.00

1022.50

1.33

4377

0.192

Units
kW

kw
kWh/d
%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind Turbine:Siemens 2.3 MW - 108
Quantity Value

Units

Total rated capacity
Mean output
Capacity factor

Total production

11500

3455

30.05

30268832

kW
kw
%

kKWhlyr



Hinkmtity output

Maximum output
Wind penetration
Hours of operation

Levelized cost

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energy in

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Jan Feb Mar

Converter
Quantity
Capacity

Battery State of Charge

Value 7.19
11574.00

31.25
8760

0.078

Value

Value

600

600

0.000
0.000
123910
87240
600
36070
104271

25

. 100.00

I 0.00

Oct Nov Dec

Rectifier

Wits
kW

%
hrs/yr

$/kWh

100

Units
kWh

kWh

hr

$/kWh
$/kWh
kWh/yr
kWh/yr
kWhiyr
kWh/yr
kWh/yr

yr

Units

750 675 kW



Haaneprut Inverter

Minimum output
Maximum output
Capacity factor
Hours of operation
Energyin

Energy out

Losses

Rectifier Output Power

Hour of Da:

Jan Feb Mar Apr May Jun Jul Aug Sep

Inverter Output Power

- G T
Grid

Rate: Demand 1

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh)
January 0 0
February 0 0
March 0 0
April 0 0
May 0 0
June 0 0
July 0 0
August 0 0
September 0 0

October

it

124 Rectifier

750

17

4,378
1,210,425
1,089,383

121,042

. 179.28

Oct Nov Dec

. 750.00

T

I 0.00

Oct Nov Dec

Energy Energy Net
Purchased Sold Purchases Demand Charge

Energy

7 Wiits
0 kw
179 kW
1 %
536 hrs/yr
71,846 kWhiyr
61,070 kWhiyr
10,777 kWh/yr
Peak
(kW) $)
0 18,095
0 14,936
0 16,699
0 20,354
0 17,572
0 21,452
0 23,398
0 21,879
0 15,468
0 13,726

Demand
Charge

®
289,519

238,977
267,178
325,668
281,151
343,228
374,367
350,064
247,493

219,623



November Energy O Energy’ Net 0 paid76 Energy DéntaRd!

December Purchased Sold (0 Purchases Demaad Charge Chergso6
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) %)
Annual 0 0 0 23398 0 3,489,884
Rate: Rate 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) $) $)
January 4,942,838 0 4,942,838 0 593,141 0
February 3,194,187 0 3,194,187 0 383,302 0
March 3,633,528 0 3,633,528 0 436,023 0
April 6,448,824 0 6,448,824 0 773,859 0
May 5,423,759 0 5423759 0 650,851 0
June 7,771,824 0 7,771,824 0 932,619 0
July 8,377,567 0 8,377,567 0 1,005,308 0
August 8,398,634 0 8,398,634 0 1,007,836 0
September 5,293,275 0 5,293,275 0 635,193 0
October 4,660,071 0 4,660,071 0 559,209 0
November 3,692,188 0 3,692,188 0 443,063 0
December 5,411,432 0 5,411,432 0 649,372 0
Annual 67,248,128 0 67,248,128 0 8,069,775 0

Grid Purchases
23,397

[} II|1I II‘

'I"| . "..|
) | |
| I |1||!|I' +

Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec

Emissions

Pollutant Emissions Units
Carbon dioxide 42500816 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 184260 kglyr

Nitrogen oxides 90112 kglyr
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System Report
System architecture

Generator Kohler 1000 Prime Power 1,850 kW
Grid Grid 20,000 kW
Dispatch Strategy Cycle Charging
Cost summary
Grid 71 Kohler 1000 Prime Power Component
200m —
180m
160m
140m
%’5 120m 4
‘2 100m
]
L 8om]
2
60m —
40m —
20m
0 T T T I T
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 197132240 $
Levelized cost of energy 0.157 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage Total
Kohler 1000 Prime Power 1,637,500 0 66,073 360,152 -268,055 1,795,670
Grid 0 0 195,336,464 0 0 195,336,464
System 1,637,500 0 195,402,544 360,152 -268,055 197,132,141
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Kohler 1000 Prime Power 126,668 0 5,111 27,859 -20,735 138,903
Grid 0 0 15,110,131 0 0 15,110,131
System 126,668 0 15,115,242 27,859 -20,735 15,249,034



Operating

Replacement Fuel Salvage

Nominal Cash Flow ($)

-10m+

-12m 4

-14m

-16m -

012 3 456 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value Units
0 kWh/yr

10032 kWhiyr

82792 kWhlyr

0
Production(kWh/yr) Fraction (%)
121,836
96,732,328
96,854,160
Consumption(kWh/yr) Fraction (%)
96,854,128
0
96,854,128

100

100

100

100



14k~

12k

10k+

8k~

Power (kW)

6k~

2k

0+ I T

KHLR1000 Grid

I I I
Apr May Jun Jul

Month
Generator:Kohler 1000 Prime Power

T
Jan Feb Mar

Quantity Value Units
Hours of operation 190 hrs/yr
Number of starts 170 starts/yr
Operational life 79 yr
Fixed generation cost 137.46 $/hr
Marginal generation cost 0.23 $/kWh
Electrical production 121836 kWhlyr
Mean electrical output 641 kW
Min. electrical output 463 kW
Max. electrical output 1850 kW
Fuel consumption 35265 Lliyr
Specific fuel consumption 0.29 L/kWh
Fuel energy input 347008 kWh/yr
Mean electrical efficiency 35 %
Kohler 1000 Prime PowerOutput

24 .1,850.|

.18

©

2

%12 .

e

0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)

Aug  Sep

I I 1
Oct Nov Dec



January Energy O Energy’ Net 0 pedi090 Energy’ DERHAH

Purchased Sold Purchases Demand Charge Charge
RebRtes. ReportingService_GeneratelnputsReport_ Month (kWh) O (kwh) O (kwh) O kWj°61 (5) O ($§80.978
March 0 0 0 17,425 0 278,807
April 0 0 0 20,000 0 320,000
May 0 0 0 17,869 0 285,902
June 0 0 0 20,000 0 320,000
July 0 0 0 20,000 0 320,000
August 0 0 0 20,000 0 320,000
September 0 0 0 16,926 0 270,820
October 0 0 0 14,895 0 238,325
November 0 0 0 16,518 0 264,286
December 0 0 0 19,606 0 313,698
Annual 0 0 0 20,000 0 3,502,259
Rate: Rate 1

Energy Energy Net Peak Demand

Purchased Sold Purchases Demand Energy Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) Charge ($) ($)
January 8,208,348 0 8,208,348 0 985,002 0
February 6,110,456 0 6,110,456 0 733,255 0
March 6,816,916 0 6,816,916 0 818,030 0
April 9,441,886 0 9,441,886 0 1,133,026 0
May 7,805,883 0 7,805,883 0 936,706 0
June 9,779,835 0 9,779,835 0 1,173,580 0
July 9,962,285 0 9,962,285 0 1,195474 0
August 9,872,852 0 9,872,852 0 1,184,742 0
September 6,943,139 0 6,943,139 0 833,177 0
October 6,792,313 0 6,792,313 0 815,078 0
November 6,321,105 0 6,321,105 0 758,533 0
December 8,677,315 0 8,677,315 0 1,041,278 0
Annual 96,732,328 0 96,732,328 0 11,607,880 0
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Hour gf Da:
N

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Grid Purchases

Jun

Jw

Jl I‘III IIILI L/ III

Aug Sep

Oct

Nov  Dec

Emissions

61227384

388

44

11

265237

130009

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kglyr



System Report
System architecture

Generator #2 Kohler 750 Prime Power 2,070 kW
Grid Grid 20,000 kw
Dispatch Strategy Cycle Charging
Cost summary
Grid 7] Kohler 750 Prime Power Component
200m —
180m
160m
140m
%’5 120m 4
‘2 100m
]
L 8om]
2
60m —
40m —
20m
0 T T T I T
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 197277584 $
Levelized cost of energy 0.158 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage Total
Kohler 750 Prime Power 1,802,500 0 73,638 395,627 -295,065 1,976,700
Grid 0 0 195,300,800 0 0 195,300,800
System 1,802,500 0 195,374,432 395,627 -295,065 197,277,494
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Kohler 750 Prime Power 139,431 0 5,696 30,604 -22,825 152,906
Grid 0 0 15,107,372 0 0 15,107,372
System 139,431 0 15,113,068 30,604 -22,825 15,260,278



Operating

Replacement Fuel Salvage

Nominal Cash Flow ($)

-10m+

-12m 4

-14m

-16m -

012 3 456 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value Units
0 kWh/yr

7997 kWh/yr

68806 kWhlyr

0
Production(kWh/yr) Fraction (%)
132,207
96,723,992
96,856,200
Consumption(kWh/yr) Fraction (%)
96,856,160
0
96,856,160

100

100

100

100



14k~

12k

10k+

8k~

Power (kW)

6k~

2k

0+ I T

KHLR750 Grid

T I
Jan Feb Mar Apr May

Month
Generator:Kohler 750 Prime Power

Quantity Value Units
Hours of operation 190 hrs/yr
Number of starts 170 starts/yr
Operational life 79 yr
Fixed generation cost 151.69 $/hr
Marginal generation cost 0.23 $/kWh
Electrical production 132207 kWhlyr
Mean electrical output 696 kW
Min. electrical output 518 kW
Max. electrical output 2070 kw
Fuel consumption 38739 Liyr
Specific fuel consumption 0.29 L/kWh
Fuel energy input 381188 kWh/yr
Mean electrical efficiency 35 %
Kohler 750 Prime PowerOutput

24 .2,070.1

.18

©

g

%12 .

e

0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)

Jun Jul

I T T I I 1
Aug  Sep Oct Nov Dec



January Energy O Energy’ Net 0 pedi035 Energy’ DERfRE

Purchased Sold Purchases Demand Charge Charge
RAbRtes.ReportingService_GeneratelnputsReport_ Month (kWh) O (kwh) O (kwh) O kWj°61 (5) O ($§80.978
March 0 0 0 17,425 0 278,807
April 0 0 0 20,000 0 320,000
May 0 0 0 17,869 0 285,902
June 0 0 0 20,000 0 320,000
July 0 0 0 20,000 0 320,000
August 0 0 0 20,000 0 320,000
September 0 0 0 16,926 0 270,820
October 0 0 0 14,895 0 238,325
November 0 0 0 16,518 0 264,286
December 0 0 0 19,551 0 312,818
Annual 0 0 0 20,000 0 3,500,499
Rate: Rate 1

Energy Energy Net Peak Demand

Purchased Sold Purchases Demand Energy Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) Charge ($) ($)
January 8,208,183 0 8,208,183 0 984,982 0
February 6,110,456 0 6,110,456 0 733,255 0
March 6,816,916 0 6,816,916 0 818,030 0
April 9,440,184 0 9/440,184 0 1,132,822 0
May 7,805,883 0 7,805,883 0 936,706 0
June 9,777,930 0 9,777,930 0 1,173,352 0
July 9,960,415 0 9,960,415 0 1,195,250 0
August 9,870,487 0 9,870,487 0 1,184,458 0
September 6,943,139 0 6,943,139 0 833,177 0
October 6,792,313 0 6,792,313 0 815,078 0
November 6,321,105 0 6,321,105 0 758,533 0
December 8,676,985 0 8,676,985 0 1,041,238 0
Annual 96,723,992 0 96,723,992 0 11,606,880 0
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Hour gf Da:
N

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Grid Purchases

IIIlllhII II

ol 'i’ i |1...'4|.

Jul

Jun

II LII
Aug Sep

Oct

Nov  Dec

Emissions

61231236

426

49

12

265233

130036

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kglyr



System Report
System architecture

Generator
Generator #2
Battery
Converter
Grid

Dispatch Strategy

Cost summary

Kohler 1000 Prime Power
Kohler 750 Prime Power
GS200 flow

System Converter

Grid

Cycle Charging

925

690

250

20,000

197556960 $

Kohler 750 Prime Power  [] Kohler 1000 Prime Power Component
200m + "1 Converter GS200 flow Grid
180m
160m
140m -
& 120m
b}
2 100m
?
T 8om]
2
60m —
40m —
20m
0 T T I T | —
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M Fuel
Kohler 1000 Prime Power 925,000 0 22,421 159,833
Kohler 750 Prime Power 690,000 0 21,007 119,719
Grid 0 0 195,453,680 0
GS200 flow 324,589 7,176 31,026 0
Converter 75,000 31,821 0 0
System 2,014,589 38,996 195,528,160 279,551
Annualized Costs
Component Capital Replacement O&M Fuel
Kohler 1000 Prime Power 71,553 0 1,734 12,364
Kohler 750 Prime Power 53,375 0 1,625 9,261

kW
kw
strings
kW

kw

0.158 $/kWh
Salvage Total
-175,426 931,828
-122,043 708,683
0 195,453,680
-973 361,818
-5,989 100,832
-304,430 197,556,866
Salvage Total
-13,570 72,081
-9,441 54,820



omponent
grid P

GS200 flow
Converter

System
Operating

2m—

0 b T I

-2m—

4m

Nominal Cash Flow ($)

-10m

-12m -

-14m

-16m -

Capital

Capital 0 Replacement
25,108
5,802
155,837
Fuel Replacement

0123 456 7 8 9 1111213 141516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Generator
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Production(kWh/yr)

Consumption(kWh/yr)

0 O8M 5 119195 Fuel o Salvage  Total .\ o 105
555 2,400 0 75 27,988
2,462 0 0 463 7,800
3017 15124959 21,625  -23549 15281889
Salvage
i
Value Units
0 kWh/yr
10816 KWhiyr
87614 KWhiyr
0
Fraction (%)
54,204 0
40,041 0
96,761,408 100
96,855,648 100
Fraction (%)
96,853,336 100
0 0
96,853,336 100



14k~

12k

10k+

8k~

Power (kW)

6k~

2k

0+ I

T
Jan Feb Mar

Generator:Kohler 1000 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
=y - N
o N o K

o

Jan Feb Mar

Generator:Kohler 750 Prime Power

Quantity

Hours of operation

Number of starts

Kohler 1000 Prime PowerOutput

Value

125
113
120
76.24
0.23
54204
434
231
925
15650
0.29
153999

35

. 925.00

I 0.00

Dec

Value

157

143

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kw
L/yr
L/kWh
kWh/yr

%

Units

hrs/yr

starts/yr



Byantithal iife

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
=y A N
o N o K

o

Jan Feb Mar

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion

Value

Kohler 750 Prime PowerOutput

Apr May Jun Jul Aug Sep Oct Nov Dec

Value

. 690.00

I 0.00

96

56.87

0.23

40041

255

173

690

11723

0.29

115350

35

Value

600

600

0.000

0.361

4149

2905

Hn its
$/hr
$/kWh
kWh/yr
kw
kw
kw
L/iyr
L/kWh
kWh/yr

%

Units
kWh

kWh

hr

$/kWh
$/KWh
KWhiyr
kWh/yr

kWhfyr

100



ERRASity Value

Annual throughput

Expected life

Battery State of Charge

24 . 100.00
%‘1 8
o]
512
5 o
(o]
I

(o))

I 0.00

o

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

Converter
Quantity Inverter Rectifier
Capacity 250
Mean output 0
Minimum output 0
Maximum output 166
Capacity factor 0
Hours of operation 17
Energyin 2,905
Energy out 2,614
Losses 290
Rectifier Output Power
24 . 179.28
.18
o]
e
%12 .
I

o))

I 0.00

o

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

Inverter Output Power

24 . 165.66

S18

®©

a

512

5 o

(o]

I

[e)]

I 0.00

o

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

Grid

Rate: Demand 1

1245 Qi

3472 kWhiyr

25 yr

225

179

30
4,881
4,149

732

Units
kW

kw
kw
kw

%
hrs/yr
kWh/yr
kWh/yr

KWhiyr



Energy
Purchased Sold

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January
February
March
April

May

June

July
August
September
October
November
December

Annual

Rate: Rate 1

Energy
Purchased

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January
February
March
April

May

June

July
August
September
October
November
December

Annual

8,208,939

6,110,456

6,816,916

9,447,916

7,805,883

9,786,386

9,969,422

9,880,399

6,943,139

6,792,313

6,321,105

8,678,534

96,761,408

Demand

®)
294,083

280,978
278,807
320,000
285,902
320,000
320,000
320,000
270,820
238,325
264,286
314,638

3,507,839

Demand
Charge

$)

Energy Net Peak Energy
Purchases Demand Charge Charge
(kWh)  (kWh) (kW) )
0 18,380 0

0 0 17,561 0
0 0 17,425 0
0 0 20,000 0
0 0 17,869 0
0 0 20,000 0
0 0 20,000 0
0 0 20,000 0
0 0 16,926 0
0 0 14,895 0
0 0 16,518 0
0 0 19,665 0
0 0 20,000 0

Energy Net Peak

Sold Purchases Demand Energy

(kWh)  (kWh) (kW) Charge ($)
0 8,208,939 0 985,073
0 6,110,456 0 733,255
0 6,816,916 0 818,030
0 9,447,916 0 1,133,750
0 7,805,883 0 936,706
0 9,786,386 0 1,174,366
0 9,969,422 0 1,196,331
0 9,880,399 0 1,185,648
0 6,943,139 0 833,177
0 6,792,313 0 815,078
0 6,321,105 0 758,533
0 8,678,534 0 1,041,424
0 96,761,408 0 11,611,368



24 Grid Purchases
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions
Pollutant Emissions Units
Carbon dioxide 61225048 kglyr
Carbon monoxide 301 kglyr
Unburned hydrocarbons 34 kglyr
Particulate matter 9 kglyr
Sulfur dioxide 265274 kglyr
Nitrogen oxides 129961 kglyr
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System Report
System architecture

Generator
Generator #2
Grid

Dispatch Strategy

Cost summary

Kohler 1000 Prime Power
Kohler 750 Prime Power
Grid

Cycle Charging

Kohler 750 Prime Power ] Kohler 1000 Prime Power Component
200m - Giid
180m
160m
140m
& 120m
o
2 100m
?
£ 8om
2
60m
40m —
20m
0 T T T T 1
-20m -
Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M
Kohler 1000 Prime Power 925,000 0 28,520
Kohler 750 Prime Power 1,285,000 0 31,260
Grid 0 0 195,382,944
System 2,210,000 0 195,442,736
Annualized Costs
Component Capital Replacement O&M
Kohler 1000 Prime Power 71,553 2,206
Kohler 750 Prime Power 99,400 2,418
Grid 0 15,113,726
System 170,953 15,118,351

925 kW
1,380 kW
20,000 kW
197574432 $
0.158 $/kWh
Fuel Salvage Total
168,299 -162,869 958,950
162,939 -246,778 1,232,421
0 0 195,382,944
331,238 -409,647 197,574,327
Fuel Salvage Total
13,019 -12,599 74179
12,604 -19,089 95,333
0 0 15,113,726
25,623 -31,688 15,283,239



Operating

Replacement Fuel

Nominal Cash Flow ($)

-10m+

-12m 4

-14m

-16m -

012 3 456 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Generator
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Production(kWh/yr)

Consumption(kWh/yr)

Value

Units

0 kWhiyr
6127 kWhiyr
57094 kWh/yr

0

Fraction (%)

56,991
54,442
96,746,632

96,858,064

Fraction (%)

96,858,024
0

96,858,024

100

100

100

100



14k~

12k

10k+

8k~

Power (kW)

6k~

2k

0+ I T

KHLR750 KHLR1000 Grid

T
Jan Feb Mar

I I I I T T
Apr  May  Jun Jul Aug  Sep

Month

I I 1
Oct Nov Dec

Generator:Kohler 1000 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
=y - N
o N o K

o

Jan Feb Mar

Value

Kohler 1000 Prime PowerOutput

Apr May Jun Jul  Aug Sep Oct Nov Dec

Generator:Kohler 750 Prime Power

Quantity

Hours of operation

Number of starts

Value

. 925.00

I 0.00

159

144

94

76.24

0.23

56991

358

231

925

16479

0.29

162156

35

119

107

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kw
L/yr
L/kWh
kWh/yr

%

Units

hrs/yr

starts/yr



Byantithal iife

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
=y AR N
o N o K

o

Jan Feb Mar

Grid

Rate: Demand 1

Apr

May

Jun

Kohler 750 Prime PowerOutput

Jul

Aug Sep

Oct

Nov

Energy

Purchased Sold

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January
February
March
April
May
June
July

August

September
October
November

December

Value 126

107.02
0.23
54442
458
345
1380
15955
0.29
156993

35

. 1,380.(

I 0.00

Dec

Energy Net

Hn its
$/hr
$/kWh
kWh/yr
kw
kw
kw
L/iyr
L/kWh
kWh/yr

%

Peak

(kWh)  (kWh) (kW)
0 0 0 18321
0 0 0 17,561
0 0 0 17425
0 0 0 20,000
0 0 0 17,869
0 0 0 20,000
0 0 0 20,000
0 0 0 20,000
0 0 0 16926
0 0 0 14895
0 0 0 16518
0 0 0 19492

0

Energy Demand
Purchases Demand Charge Charge

(%)

293,143

280,978

278,807

320,000

285,902

320,000

320,000

320,000

270,820

238,325

264,286

311,878



Annual Energy O Energy® Net 0 pedl000 Energy’ BPeftana®
to: Rato 1 Purchased Sold Purchases Demand Charge Charge
esources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)

Energy Energy Net Peak Demand
Purchased Sold Purchases Demand Energy Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) Charge ($) ($)

January 8,209,042 0 8,209,042 0 985,085 0

February 6,110,456 0 6,110,456 0 733,255 0

March 6,816,916 0 6,816,916 0 818,030 0

April 9,444,701 0 9,444,701 0 1,133,364 0

May 7,805,883 0 7,805,883 0 936,706 0

June 9,782,846 0 9,782,846 0 1,173,942 0

July 9,966,205 0 9,966,205 0 1,195,945 0

August 9,875,789 0 9,875,789 0 1,185,095 0

September 6,943,139 0 6,943,139 0 833,177 0

October 6,792,313 0 6,792,313 0 815,078 0

November 6,321,105 0 6,321,105 0 758,533 0

December 8,678,243 0 8,678,243 0 1,041,389 0

Annual 96,746,632 0 96,746,632 0 11,609,597 0

Grid Purchases
24 ‘ ‘r " III 1 |
I III I“'ll"ﬁl Ir IIII I: |
I|| n | "hli“’“ I III | II
l‘III I’IIII1 Iﬂ ¥ 1III||
II ]
i A o |||+ (it
.I
l’ ‘ﬂl I I ] II 1
Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec

Emissions
Pollutant Emissions Units

Carbon dioxide 61228996 kglyr
Carbon monoxide 357 kglyr
Unburned hydrocarbons 41 kglyr
Particulate matter 10 kglyr
Sulfur dioxide 265261 kglyr
Nitrogen oxides 129997 kglyr
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System Report
System architecture

Generator
Battery
Converter
Grid

Dispatch Strategy

Cost summary

Grid
200m -

180m -
160m
140m
120m
100m

80m —

Net Present Cost ($)

60m —
40m
20m -

0+ i

Kohler 1000 Prime Power
GS200 flow

System Converter

Grid

Cycle Charging

-20m -

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component

Kohler 1000 Prime Power
Grid

GS200 flow

Converter

System

Annualized Costs
Component

Kohler 1000 Prime Power
Grid
GS200 flow

Converter

[ Kohler 1000 Prime Power Component
Converter GS200 flow
i . |
Fuel Operating Replacement Sal
Category
Capital Replacement O&M
1,637,500 0 61,204
0 0 195,378,288
324,589 7,176 31,026
75,000 31,821 0
2,037,089 38,996 195,470,464
Capital Replacement O&M
126,668 0 4,734
0 0 15,113,366
25,108 555 2,400
5,802 2,462 0

1,850 kW

1 strings

250 kW

20,000 kwW

197614656 $

Fuel

352,161

0

0

0

352,161

Fuel

27,241

0.158 $/kWh
Salvage Total
-277,208 1,773,657
0 195,378,288
-973 361,818
-5,989 100,832
-284,170 197,614,540
Salvage Total
-21,443 137,200
0 15,113,366
-75 27,988
-463 7,800



gomponent
ystem

Operating

2m

Capja) ;5 Replacement, .. O&M . 120406
Capital Fuel Replacement Salvage

-2m -

Nominal Cash Flow ($)

-10m+

-12m -

-14m -

-16m -

0123 456 7 8 9 1111213141516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

Fuel Salva2q1e

27,241 ,982

Units
0 kWh/yr

8432 kWhiyr

72100 kWhlyr

0
Production(kWh/yr) Fraction (%)
119,192
96,738,344
96,857,536
Consumption(kWh/yr) Fraction (%)
96,855,720
0
96,855,720

Total, - »e6.350

100

100

100

100



14k~

12k

10k+

8k~

Power (kW)

6k~

2k

0+ I T

KHLR1000 Grid

I I I
Jun Jul

Month
Generator:Kohler 1000 Prime Power

T I
Jan Feb Mar Apr May Aug

I I 1
Sep Oct Nov Dec

Quantity Value
Hours of operation 176
Number of starts 157
Operational life 85
Fixed generation cost 137.46
Marginal generation cost 0.23
Electrical production 119192
Mean electrical output 677
Min. electrical output 463
Max. electrical output 1850
Fuel consumption 34483
Specific fuel consumption 0.29
Fuel energy input 339308
Mean electrical efficiency 35
Kohler 1000 Prime PowerOutput
24 . 1,850.(

.18

©

2

o

,:0312 .

e

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Battery:GS200 flow
Quantity Value
String size

Strings in parallel

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kw
L/yr
L/kWh
kWh/yr

%



Bty

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Hour of Day N
o N o B

o

Feb

Jan

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

Mar

Battery State of Charge

Apr  May Jun Jul Aug Sep

Inverter

Oct  Nov

250

166

14

2,280

2,052

228

Dec

Value

Value

600

600

0.000
0.359
3257

2280

977
2725

25

. 100.00

Rectifier

225

3,832

3,257

575

179

100

Units
kWh

kWh

hr

$/kKWh
$/kwh
kWhfyr
kWhfyr
kWhiyr
kWh/yr

KWhiyr

Units
kW

kw

24 hrslyr

kWh/yr
kWh/yr

kWh/yr



Rectifier Output Power

N
=

. 179.28

AN
@

Hour of Da
N

o))

I 0.00

(=)

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

Inverter Output Power

24 .165.66
%18
a)
512
3 |
e
0 Io.oo
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid

Rate: Demand 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)
January 0 0 18,247 0 291,953
February 0 0 17,561 0 280,978
March 0 0 17,425 0 278,807
April 0 0 20,000 0 320,000
May 0 0 17,869 0 285,902
June 0 0 20,000 0 320,000
July 0 0 20,000 0 320,000
August 0 0 20,000 0 320,000
September 0 0 16,926 0 270,820
October 0 0 14,895 0 238,325
November 0 0 16,518 0 264,286
December 0 0 19,606 0 313,698
Annual 0 0 20,000 0 3,504,769
Rate: Rate 1

Energy Energy Net Peak Demand

Purchased Sold Purchases Demand Energy Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh)
January 8,208,359 0 8,208,359
February 6,110,456 0 6,110,456

March 6,816,916 0 6,816,916

(kW)
0

0

0

Charge ($) ($)

985,003 0
733,255 0
818,030 0



April EAé4%810 Energ) N8¢42.810 peak O 1,133,137 Demand
Purchased Sold Purchases Demand Energy Charge
Né¥ources.ReportingService_GenerateInputsReport_Month (kW]'{)a883 (kWh)0 (W:883 (kW) 0 Chﬁ?@gﬁﬁ %) 0

June 9,780,760 0 9,780,760 0 1,173,691 0
July 9,964,135 0 9,964,135 0 1,195,696 0
August 9,875,164 0 9,875,164 0 1,185,020 0
September 6,943,139 0 6,943,139 0 833,177 0
October 6,792,313 0 6,792,313 0 815,078 0
November 6,321,105 0 6,321,105 0 758,533 0
December 8,677,315 0 8,677,315 0 1,041,278 0
Annual 96,738,344 0 96,738,344 0 11,608,602 0

Grid Purchases

24 I . ; X | 20,000
z | 'Illrl H' I e 'I '|'| I||'||h'|4rl | Ill 1 e bl ' | I } I
Ll T ! ‘I |l| * ||||II ﬂ rlr | III I

Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec

0.00

Emissions

Pollutant Emissions Units
Carbon dioxide 61229132 kglyr
Carbon monoxide 379 kglyr
Unburned hydrocarbons 43 kglyr
Particulate matter 11 kglyr
Sulfur dioxide 265249 kglyr
Nitrogen oxides 130009 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture

Generator #2
Battery
Converter
Grid

Dispatch Strategy

Cost summary

Grid
200m -

180m
160m
140m
120m
100m

80m —

Net Present Cost ($)

60m —
40m
20m -

0+ i

Kohler 750 Prime Power
GS200 flow

System Converter

Grid

Cycle Charging

-20m -

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component

Kohler 750 Prime Power
Grid

GS200 flow

Converter

System

Annualized Costs
Component

Kohler 750 Prime Power
Grid
GS200 flow

Converter

Capital

Kohler 750 Prime Power Component
Converter GS200 flow
i . |
Fuel Operating Replacement Sal
Category
Replacement O&M
1,285,000 0 41,505
0 0 195,436,096
649,178 14,343 62,052
150,000 63,641 0
2,084,178 77,984 195,539,664
Capital Replacement O&M
99,400 0 3,211
0 0 15,117,838
50,217 1,110 4,800
11,603 4,923 0

1,380 kW
2 strings
500 kW

20,000 kW

197753920 $

Fuel

292,709
0
0
0

292,709

Fuel

22,642

0

-226,769

0.158 $/kWh

Salvage Total

1,392,445

0 195,436,096

-1,945 723,628

-11,978 201,663

-240,692 197,753,843
Salvage Total

-17,542 107,711

0 15,117,838

-150 55,976

-927 15,599



gomponent
ystem

Operating
2m

-2m -

Nominal Cash Flow ($)

-10m+

-12m -

-14m -

-16m -

Capital

Cap{'%a* 220 Replacement
Fuel Replacement

6.032 O¥Mi5 125849 T 640 SAVAE6.q

Salvage

0123 456 7 8 9 1111213141516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Production(kWh/yr)

Consumption(kWh/yr)

Value Units

0 KWhiyr
11701 kWhiyr
92542 KWhyr

0

Fraction (%)

98,052
96,759,968

96,858,024

Fraction (%)

96,852,464
0

96,852,464

Total

15,297,124

100

100

100

100



14k~

12k

10k+

8k~

Power (kW)

6k~

2k

0 T T
Jan Feb

T T [
Mar Apr May

KHLR750 Grid

T T T T T T T 1
Jun Jul Aug  Sep Oct Nov Dec

Month

Generator:Kohler 750 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
=y - N
o N o K

o

Feb Mar

Jan

Battery:GS200 flow
Quantity

String size

Strings in parallel

Value

158
143
95
107.02
0.23
98052
621
345
1380
28661
0.29
282026

35

Kohler 750 Prime PowerOutput

. 1,380.(

Apr May Jun Jul  Aug Sep Oct Nov Dec

Value

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kw
L/yr
L/kWh
kWh/yr

%



Bty

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Hour of Day N
o N o B

o

Feb Mar

Jan

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energy in

Energy out

Losses

Apr

Battery State of Charge

May Jun  Jul Aug

Inverter

Sep

Oct

Nov  Dec

500

331

23

7,070

6,363

707

Value

Value

1200

1200

0.000
0.363
10100

7070

3030
8451

25

. 100.00

Rectifier

450

359

11,883

10,100

1,782

38

100

Units
kWh

kWh

hr

$/kWh
$/kWh
KWhiyr
kWhiyr
KWhiyr
KWhiyr

KWhiyr

yr

Units
kW

kw

hrs/yr
kWh/yr
kWh/yr

kWh/yr



Rectifier Output Power

N
=

. 358.57

AN
@

Hour of Da
N

o))

I 0.00

(=)

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

Inverter Output Power

24 .331.32
%18
a)
512
3 |
e
0 Io.oo
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid

Rate: Demand 1

Energy Energy Net Peak Energy Demand

Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)
January 0 0 18,247 0 291,953
February 0 0 17,561 0 280,978
March 0 0 17,425 0 278,807
April 0 0 20,000 0 320,000
May 0 0 17,869 0 285,902
June 0 0 20,000 0 320,000
July 0 0 20,000 0 320,000
August 0 0 20,000 0 320,000
September 0 0 16,926 0 270,820
October 0 0 14,895 0 238,325
November 0 0 16,518 0 264,286
December 0 0 19,724 0 3155578
Annual 0 0 20,000 0 3,506,649
Rate: Rate 1

Energy Energy Net Peak Demand

Purchased Sold Purchases Demand Energy Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh)
January 8,208,142 0 8,208,142
February 6,110,456 0 6,110,456

March 6,816,916 0 6,816,916

(kW)
0

0

0

Charge ($) ($)

984,977 0
733,255 0
818,030 0



April

EAéf481 Energ) N8¢47.481 peak 0
Purchases Demand Energy

Purchased Sold

Né¥ources.ReportingService_GenerateInputsReport_Month (kWI'I)&883 (kWh)0

June

July
August
September
October
November
December

Annual

Jan Feb Mar

Emissions

Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

9,785,834

9,968,291

9,882,045

6,943,139

6,792,313

6,321,105

8,678,365

96,759,968

Grid Purchases

0

1,133,698

Demané
Charge

(KA9P-883 (kW) O chdrse@ 5) O

9,785,834
9,968,291
9,882,045
6,943,139
6,792,313
6,321,105
8,678,365

96,759,968

i 20,000
|'|"£ JIIFI.'FI j. I

‘I I\*

III I‘I Ilr

.'l A ‘ e

I I" lr 1 II
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* II I' }
Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions

0.00

0

61227520

315

36

9

265277

129974

1,174,300
1,196,195
1,185,845
833,177
815,078
758,533
1,041,404

11,611,196

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kglyr



System Report

System architecture

PV
Generator
Generator #2
Converter
Grid

Dispatch Strategy

Cost summary

Solar World 320W flat plate PV Copy
Kohler 1000 Prime Power

Kohler 750 Prime Power

System Converter

Grid

Cycle Charging

[7] Solar World 320W flat plate PV Copy Component
200m + Kohler 750 Prime Power Kohler 1000 Prime Power
180m
160m
140m -
& 120m
b}
2 100m
?
T 8om]
2
60m —
40m —
20m
0 . : —
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement = O&M
Solar World 320W flat plate PV Copy 3,000,000 0 193,913
Kohler 1000 Prime Power 925,000 0 22,242
Kohler 750 Prime Power 690,000 0 21,408
Grid 0 0 193,152,480
Converter 225,000 95,462 0
System 4,840,000 95,462 193,390,064
Annualized Costs
Component Capital Replacement O&M
Solar World 320W flat plate PV Copy 232,063 15,000
Kohler 1000 Prime Power 71,553 1,721

198261296 $

Fuel

0

141,871

108,781

0

0

250,652

Fuel

0

10,974

1,000 kW
925 kW
690 kw
750 kW
20,000 kw
0.158 $/kWh
Salvage Total
0 3,193,913
-175,795 913,318
-121,216 698,973
0 193,152,480
-17,967 302,495
-314,978 198,261,200
Salvage Total
0 247,063
-13,599 70,649



ongnt .
ohler 750 Prime Power

Converter

System

Operating

Capital

2m—

oﬂil I I I 1 I I I I 1 I

-2m—

-4m

Nominal Cash Flow ($)

-10m

-12m -

-14m

-16m -
012345678 9101M1

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV

Generator
Generator

Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Capi Repl t O&M F
apital ., Replacement 1,656
0 0 14,941,190
17,405 7,384 0
374,395 7,384 14,959,568
Fuel Replacement Salvage
I I I U] I I I I I I I I I |
12 13 14 15 16 17 18 19 20 21 22 23 24 25
Year
Value
Production(kWh/yr)
1,288,675
48,072
36,344
95,614,640
96,987,728
Consumption(kWh/yr)
96,854,1
96,854,1

!
"%415

0

0

19,389

Savage,

0
-1,390

-24,365

Units

5225 KWhiyr
10040 kWhiyr
88587 KWhiyr

0

Fraction (%)

Fraction (%)

12
0

12

Total 54.069

14,941,190
23,400

15,336,371

99

100

100

100



KHLR750 KHLR1000 PV Grid
14k~
12k —
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Jan Feb Mar Apr  May  Jun Jul Aug  Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value
Rated capacity 1000
Mean output 147
Mean output 3530.60
Capacity factor 14.71
Total production 1288675
Minimum output 0.00
Maximum output 1022.50
PV penetration 1.33
Hours of operation 4377
Levelized cost 0.192
PV Output
24 . 1,022
%‘18
E i I] | I 1 Ill ) II II I'I" I ) ‘ I ]
A A R
:'C:) III IIII‘IIII'II II HII IIII|I I | ’ I
6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Generator:Kohler 1000 Prime Power
Quantity Value
Hours of operation 124
Number of starts 114
Operational life 121
Fixed generation cost 76.24
Marginal generation cost 0.23

Units
kw

kW
kWh/d
%
KWhiyr
kW

kW

hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr

$/kWh



et production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
=y AR N
o N o K

o

Jan Feb Mar

Generator:Kohler 750 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Apr

May

Jun

Jul

Kohler 1000 Prime PowerOutput

Aug

Sep

Oct

Nov

Value

. 925.00

I 0.00

Dec

Value

48072

388

231

925

13892

0.29

136693

35

160

144

94

56.87

0.23

36344

227

173

690

10652

0.29

104811

35

Knitgr
kw
kw
kw
L/iyr
L/kWh
kWhyr

%

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kw
L/yr
L/kWh
kWh/yr

%



Kohler 750 Prime PowerOutput

N
=

. 690.00

AN
@

Hour of Da
N

o))

I 0.00

(=)

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

Converter
Quantity Inverter Rectifier Units
Capacity 750 675 kW
Mean output 132 0 kW
Minimum output 0 0 kW
Maximum output 750 0 kW
Capacity factor 18 0 %
Hours of operation 4,377 0 hrsfyr
Energy in 1,283,450 0 kWhiyr
Energy out 1,155,104 0 kWh/yr
Losses 128,346 0 kWh/yr
o4 Rectifier Output Power
18
©
e
%12 .
6
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power
24 .750.00
.18
[ IR LI 1 I |
%12 hl | ” Nlll I m‘ I | | uﬁ II ﬁ lﬂ#rjf @w‘L’ }n& m w Iil II 1 .
s 11 I 1 !
: |i||'| HL ,1 O ' hfm i
0 Io.oo
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)
January 0 0 18,380 0 294,083
February 0 0 16,811 0 268,978
March 0 0 16,941 0 271,062



Energy Energy Net Peak Energy Demand

April Purchasec? Sold 0 Purchaseg Dgl%gﬁg Charge Cﬁgi?g 00

o

mgflources.ReportingService_GenerateInputsReport_Month (kWh) 0 (kWh) 0 (kWh) 0 (k\1l\9’ 857 %) 0 ($% 82514
June 0 0 0 20,000 0 320,000
July 0 0 0 20,000 0 320,000
August 0 0 0 20,000 0 320,000
September 0 0 0 16,176 0 258,820
October 0 0 0 14,744 0 235,900
November 0 0 0 16,518 0 264,286
December 0 0 0 19,488 0 311,800
Annual 0 0 0 20,000 0 3,467,443
Rate: Rate 1

Energy Energy Net Peak Demand

Purchased Sold Purchases Demand Energy Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) Charge ($) ($)
January 8,131,761 0 8,131,761 0 975,811 0
February 6,023,890 0 6,023,890 0 722,867 0
March 6,708,956 0 6,708,956 0 805,075 0
April 9,347,045 0 9,347,045 0 1,121,645 0
May 7,697,129 0 7,697,129 0 923,655 0
June 9,679,243 0 9,679,243 0 1,161,509 0
July 9,859,910 0 9,859,910 0 1,183,189 0
August 9,771,679 0 9,771,679 0 1,172,602 0
September 6,837,491 0 6,837,491 0 820,499 0
October 6,699,125 0 6,699,125 0 803,895 0
November 6,249,541 0 6,249,541 0 749,945 0
December 8,608,863 0 8,608,863 0 1,033,064 0
Annual 95,614,640 0 95,614,640 0 11,473,756 0

Grid Purchases

| l 20,000

0.00

Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec



Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Emissions

60492868

270

31

8

262117

128394

Units
kglyr
kglyr
kg/yr
kglyr
kglyr

kglyr



System Report
System architecture

PV Solar World 320W flat plate PV Copy
Generator Kohler 1000 Prime Power

Converter System Converter

Grid Grid

Dispatch Strategy Cycle Charging

Cost summary

771 Solar World 320W flat plate PV Copy

200m - Grid

180m

160m

140m

120m

100m

80m —

Net Present Cost ($)

60m —
40m
20m -

0+ i

-20m -
Capital

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

Solar World 320W flat plate PV Copy
Kohler 1000 Prime Power

Grid

Converter

System

Annualized Costs
Component

Solar World 320W flat plate PV Copy
Kohler 1000 Prime Power
Grid

Converter

Fuel Operating
Category

Capital Replacement

3,000,000

1,637,500

0

225,000

4,862,500

Capital Replacement

232,063

126,668

0

17,405

Component
Kohler 1000 Prime Power

O&M Fuel

O&M Fuel

1,000 kw

1,850 kW

750 kW

20,000 kW

Sal

198295184 $

0.158 $/kWh

193,913 0 0
62,943 331,191 -273,939
193,040,976 0 0
0 0 -17,967

193,297,856 331,191  -291,906

Salvage

15,000 0 0
4,869 25,619 -21,190
14,932,565 0 0

0 0 -1,390

Salvage Total

3,193,913

1,757,695

193,040,976

302,495

198,295,103

Total

247,063

135,966

14,932,565

23,400



gomponent
ystem

Operating

2m

Capjtal ,, Replacement, = O&M 0436 T4 619 SANEIE, TOWL 535 905

Fuel Replacement Salvage

Nominal Cash Flow ($)

-10m+

-12m -

-14m -

-16m -

0123 456 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

Production(kWh/yr)

Consumption(kWh/yr)

Units

5225 KWhiyr
7831 KWhiyr
73016 kWhiyr

0

Fraction (%)

1,288,675
112,000
95,589,264

96,989,936

Fraction (%)

96,856,328
0

96,856,328

99

100

100

100



KHLR1000 PV Grid
14k~
12k —
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Jan Feb Mar Apr  May  Jun Jul Aug  Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value
Rated capacity 1000
Mean output 147
Mean output 3530.60
Capacity factor 14.71
Total production 1288675
Minimum output 0.00
Maximum output 1022.50
PV penetration 1.33
Hours of operation 4377
Levelized cost 0.192
PV Output
24 . 1,022
%‘18
E i I] | I 1 Ill ) II II I'I" I ) ‘ I ]
A A R
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6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Generator:Kohler 1000 Prime Power
Quantity Value
Hours of operation 181
Number of starts 162
Operational life 83
Fixed generation cost 137.46
Marginal generation cost 0.23

Units
kw

kW
kWh/d
%
KWhiyr
kW

kW

hrs/yr

$/kWh

Units

hrs/yr

starts/yr

yr
$/hr

$/kWh



et production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Kohler 1000 Prime PowerOutput

24
%18
o
512
3
6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter
Capacity 750
Mean output 132
Minimum output 0
Maximum output 750
Capacity factor 18
Hours of operation 4,377
Energyin 1,283,450
Energy out 1,155,104
Losses 128,346
o4 Rectifier Output Power
.18
o)
o
512
3
T

o]

o

Oct

Jan Feb Mar Apr May Jun Jul Aug Sep Nov  Dec

Value

112000

619 kW
463 kW
1850 kW
32429 Liyr

0.29
319103

35 %

. 1,850.(

I 0.00

Rectifier

675

. 0.00

I 0.00

kIRitgr

L/kWh

kWhyr

Units
kW

kw
kW
kW

%
hrs/yr
KWhiyr
KWhiyr

KWhiyr



Inverter Output Power

Hour of Day N
o &

o))

0 e

(=)

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

Grid
Rate: Demand 1
Energy

Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1
Energy
Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)
January 8,130,891
February 6,023,890
March 6,708,956
April 9,341,935
May 7,697,129
June 9,673,265
July 9,853,874

August 9,765,519

. 750.00

I 0.00

Demand

®)
289,443

268,978
271,062
320,000
282,514
320,000
320,000
320,000
258,820
235,900
264,286
310,860

3,461,863

Demand
Charge

$)

Energy Net Peak Energy
Sold Purchases Demand Charge Charge
(kWh)  (kWh) (kW) $)
18,090 0
16,811 0
16,941 0
20,000 0
17,657 0
20,000 0
20,000 0
20,000 0
16,176 0
0 14,744 0
0 16,518 0
0 19,429 0
0 20,000 0
Energy Net Peak
Sold Purchases Demand Energy
(kWh)  (kWh) (kw) Charge ($)
0 8,130,891 0 975,707
0 6,023,890 0 722,867
0 6,708,956 0 805,075
0 9,341,935 0 1,121,032
0 7,697,129 0 923,655
0 9,673,265 0 1,160,792
0 9,853,874 0 1,182,465
0 9,765,519 0 1,171,862



September ER&YY491 Energl) NEB37.491 peak O
ctober %\ﬁl ?Eg SOId Pun ?5? Demang
Resources.ReportingService_GenerateInputsReport_Month (K (kWh) (K ’ (kW)
November 6,249,541 0 6,249,541 0
December 8,607,644 0 8,607,644 0
Annual 95,589,264 0 95,589,264 0
Grid Purchases
24 | |'|||| L ] # | 1 I I20,000
18 ! i ' L ' L:‘I i
§ |h i ) I|I ||L|L ||| |
212 ) t HI | Il Il'|a||||# ! ! !
g, A '.".I.. VU 1..|
! I ill ]
I | Iﬁ; |1 Illllll ﬁ FII IIIIIII
0 b 0.00
Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec
Emissions
Pollutant Emissions
Carbon dioxide 60497528
Carbon monoxide 357
Unburned hydrocarbons 41
Particulate matter 10
Sulfur dioxide 262090
Nitrogen oxides 128446

HOMER Energy, LLC © 2016

820499 Demand
Engl('gy Charge
8
charge () ($)
749,945 0
1,032,917 0

11,470,711 0

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kglyr



System Report

System architecture

PV
Generator #2
Battery
Converter
Grid

Dispatch Strategy

Solar World 320W flat plate PV Copy
Kohler 750 Prime Power

GS200 flow

System Converter

Grid

Cycle Charging

Cost summary

1,000

1,380

750

20,000

kW
kw
strings
kW

kw

[7] Solar World 320W flat plate PV Copy Component
200m — Grid Kohler 750 Prime Power
180m
160m
140m
& 120m-
b}
2 100m
]
T 8om]
2
60m —
40m —
20m +
0 T T I T [ —
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 198358448 $
Levelized cost of energy 0.158 $/kWh
Net Present Costs
Component Capital Replacement = O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 3,000,000 0 193,913 0 0 3,193,913
Kohler 750 Prime Power 1,285,000 0 42,555 266,901 -224,717 1,369,739
Grid 0 0 193,130,400 0 0 193,130,400
GS200 flow 324,589 7,176 31,026 0 -973 361,818
Converter 225,000 95,462 0 0 -17,967 302,495
System 4,834,589 102,637 193,397,920 266,901 -243,657 198,358,390
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 232,063 0 15,000 0 0 247,063
Kohler 750 Prime Power 99,400 0 3,292 20,646 -17,383 105,955



omponent
grid P

GS200 flow
Converter

System
Operating

2m—

0 b T I

-2m—

-4m

Nominal Cash Flow ($)

-10m

-12m -

-14m

-16m -

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator
Grid Purchases

Total

Load

AC primary load

DC primary load

Capital

Capital Replacement 0& Fuel Salvage
prial o ~ep o %M 030,482 0 9
25,108 555 2,400 0 -75
17,405 7,384 0 0 -1,390
373,977 7,939 14,960,176 20,646 -18,848
Fuel Replacement Salvage
I T I I | T I I | T I I 1 1
01 2 3 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25
Year
Value Units
2745 kWhiyr
10858 kWhiyr
93644 kWh/yr
0
Production(kWh/yr) Fraction (%)
1,288,675
89,327
95,610,304
96,988,304
Consumption(kWh/yr) Fraction (%)
96,853,304
0
96,853,304

Total

Total
0 °%4939482

27,988

23,400

15,343,890

99

100

100

100



KHLR750 PV Grid
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Jan Feb Mar Apr  May  Jun Jul Aug  Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value
Rated capacity 1000
Mean output 147
Mean output 3530.60
Capacity factor 14.71
Total production 1288675
Minimum output 0.00
Maximum output 1022.50
PV penetration 1.33
Hours of operation 4377
Levelized cost 0.192
PV Output
24 . 1,022
%‘18
E i I] | I 1 Ill ) II II I'I" I ) ‘ I ]
A A R
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6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Generator:Kohler 750 Prime Power
Quantity Value
Hours of operation 162
Number of starts 146
Operational life 93
Fixed generation cost 107.02
Marginal generation cost 0.23

Units
kw

kW
kWh/d
%
KWhiyr
kW

kW

hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr

$/kWh



BBt production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
=y AR N
o N o K

o

Jan Feb Mar

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Kohler 750 Prime PowerOutput

Value 89327
551

345

1380

26134

0.29

257160

35

. 1,380.(

I 0.00

Dec

Value

Value

600

600

0.000

0.184

9945

6961

2983

8320

25

Kinitgr
kw
kw
kw
L/iyr
L/kWh
kWhyr

%

Units
kWh

kWh

hr

$/kWh
$/kWh
kWh/yr
kWhfyr
kWh/yr
kWh/yr
kWh/yr

yr

100



Battery State of Charge

N
=

. 100.00

AN
@

Hour of Da
N

6 -
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier Units
Capacity 750 675 kW
Mean output 132 0 kW
Minimum output 0 0 kW
Maximum output 750 179 kW
Capacity factor 18 0 %
Hours of operation 4,390 29 hrs/yr
Energyin 1,286,347 4,001 kWh/yr
Energy out 1,157,711 3,401 kWhlyr
Losses 128,636 600 kWh/yr
Rectifier Output Power
24 .179.28
18
@©
e
©12
= |
I 6 I
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power
24 .750.00
.18
8 H' PRET. l lhﬂ ' Jiy
I II I | ‘I I I‘ II
sro A TMREAS M w ] 1; “ Ibh
s 1 | f|| f !
;6 |i||'|‘ Wl g .|; hp'" Jl' i i l'" Hﬂ' -
0 Io.oo
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) (%) (%)
January 0 0 0 18,247 0 291,953
February 0 0 0 16,811 0 268,978
March 0 0 0 16,941 0 271,062



Energy Energy Net

April Purchasec? Sold

mgflources.ReportingService_GenerateInputsReport_Month (kWh) 0 (kWh) 0 (kWh)

June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1

0

Energy Energy Net
Purchases Demand Energy

Purchased Sold

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)

January 8,130,624 0
February 6,023,001 0
March 6,708,603 0
April 9,346,668 0
May 7,697,129 0
June 9,679,151 0
July 9,859,018 0
August 9,771,599 0
September 6,837,491 0
October 6,699,125 0
November 6,249,541 0
December 8,608,349 0
Annual 95,610,304 0

Grid Purchases

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

(kWh)
8,130,624

6,023,001
6,708,603
9,346,668
7,697,129
9,679,151
9,859,018
9,771,599
6,837,491
6,699,125
6,249,541

8,608,349

0

0

Peak Energy

Purchaseg Dgl%gﬁg Charge0

0 (k‘1n9,657 ®) 0

20,000 0

20,000 0

20,000 0

16,176 0

14,744 0

16,518 0

19,546 0

20,000 0
Peak

(kW) Charge ($)

0 975,675

0 722,760

0 805,032

0 1,121,600

0 923,655

0 1,161,498

0 1,183,082

0 1,172,592

0 820,499

0 803,895

0 749,945

0 1,033,002

0 11,473,236

95,610,304

Demand
CRargd°

($£82,51 4
320,000
320,000
320,000
258,820
235,900
264,286
312,740

3,466,253

Demand
Charge

$)



Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Emissions

60494300

287

33

8

262113

128405

Units
kglyr
kglyr
kg/yr
kglyr
kglyr

kglyr



System Report
System architecture

PV Solar World 320W flat plate PV Copy
Generator #2 Kohler 750 Prime Power

Converter System Converter

Grid Grid

Dispatch Strategy Cycle Charging

Cost summary

771 Solar World 320W flat plate PV Copy

200m - Grid

180m

160m

140m

120m

100m

80m —

Net Present Cost ($)

60m —
40m
20m -

0+ i

-20m -
Capital

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

Solar World 320W flat plate PV Copy
Kohler 750 Prime Power

Grid

Converter

System

Annualized Costs
Component

Solar World 320W flat plate PV Copy
Kohler 750 Prime Power
Grid

Converter

Fuel Operating
Category

Capital Replacement

3,000,000

1,802,500

0

225,000

5,027,500

Capital Replacement

232,063

139,431

0

17,405

Component
Kohler 750 Prime Power

O&M Fuel

O&M Fuel

2

Sal

198437776 $

0.158 $/kWh

193,913 0 0
70,150 364,555 -301,542
193,005,632 0 0
0 0 -17,967

193,269,680 364,555 -319,509

Salvage

15,000 0 0
5426 28,200 -23,326
14,929,831 0 0

0 0 -1,390

1,000 kw

2,070 kW

750 kW

0,000 kW

Salvage Total

3,193,913

1,935,663

193,005,632

302,495

198,437,688

Total

247,063

149,731

14,929,831

23,400



gomponent
ystem

Operating

2m

Capiilyy Replacement. . O&M 50256 T4 200 SV8P%15 TOWL 350 024

Fuel Replacement Salvage

Nominal Cash Flow ($)

-10m+

-12m -

-14m -

-16m -

0123 456 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value

Units

5225 KWhiyr
6192 kWhiyr

60344 kWhlyr

0
Production(kWh/yr) Fraction (%)
1,288,675 1
121,784 0
95,581,120 99
96,991,576 100
Consumption(kWh/yr) Fraction (%)
96,857,960 100
0 0
96,857,960 100



KHLR750 PV Grid
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Jan Feb Mar Apr  May  Jun Jul Aug  Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value
Rated capacity 1000
Mean output 147
Mean output 3530.60
Capacity factor 14.71
Total production 1288675
Minimum output 0.00
Maximum output 1022.50
PV penetration 1.33
Hours of operation 4377
Levelized cost 0.192
PV Output
24 . 1,022
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E i I] | I 1 Ill ) II II I'I" I ) ‘ I ]
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6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Generator:Kohler 750 Prime Power
Quantity Value
Hours of operation 181
Number of starts 162
Operational life 83
Fixed generation cost 151.69
Marginal generation cost 0.23

Units
kw

kW
kWh/d
%
KWhiyr
kW

kW

hrs/yr

$/kWh

Units

hrs/yr

starts/yr

yr
$/hr

$/kWh



et production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Kohler 750 Prime PowerOutput

24
%18
o
512
3
6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter
Capacity 750
Mean output 132
Minimum output 0
Maximum output 750
Capacity factor 18
Hours of operation 4,377
Energyin 1,283,450
Energy out 1,155,104
Losses 128,346
o4 Rectifier Output Power
.18
o)
o
512
3
T

o]

o

Oct

Jan Feb Mar Apr May Jun Jul Aug Sep Nov  Dec

Value

121784

673 kW
518 kW
2070 kW
35696 L/yr

0.29
351250

35 %

. 2,070.(

I 0.00

Rectifier

675

. 0.00

I 0.00

kIRitgr

L/kWh

kWhyr

Units
kW

kw
kW
kW

%
hrs/yr
KWhiyr
KWhiyr

KWhiyr



Inverter Output Power

Hour of Day N
o &

o))

0 e

(=)

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

Grid
Rate: Demand 1
Energy

Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1
Energy
Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)
January 8,130,726
February 6,023,890
March 6,708,956
April 9,340,340
May 7,697,129
June 9,671,285
July 9,852,042

August 9,763,277

. 750.00

I 0.00

Demand

®)
288,563

268,978
271,062
320,000
282,514
320,000
320,000
320,000
258,820
235,900
264,286
309,980

3,460,103

Demand
Charge

$)

Energy Net Peak Energy
Sold Purchases Demand Charge Charge
(kWh)  (kWh) (kW) $)
18,035 0
16,811 0
16,941 0
20,000 0
17,657 0
20,000 0
0 20,000 0
0 20,000 0
0 16,176 0
0 14,744 0
0 16,518 0
0 19,374 0
0 20,000 0
Energy Net Peak
Sold Purchases Demand Energy
(kWh)  (kWh) (kw) Charge ($)
0 8,130,726 0 975,687
0 6,023,890 0 722,867
0 6,708,956 0 805,075
0 9,340,340 0 1,120,841
0 7,697,129 0 923,655
0 9,671,285 0 1,160,554
0 9,852,042 0 1,182,245
0 9,763,277 0 1,171,593



September

November

December

Eﬁ@@ﬁf“m Ener99 NeB37.491 peak 0

ctober %\;%'5 ?Sg SOId

Resources.ReportingService_GenerateInputsReport_Month (K (kWh)
6,249,541
8,607,314
95,581,120

Annual

12 ||

Jan Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Grid Purchases

Puri
ol
0 6,249,541

0 8,607,314

0 95,581,120

'|' | 1.” " ‘1! |ll l IIZO’000

'I'*I"I':W" Ih! i'l '}}l ' i' ||";-w?u’

13..”p“

. w o .'L'J
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Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions

0.00

Deman
(kW) B
0

0

0

60500952
393

45

11
262085

128471

820499 pemand
Eng&y Charge
8
charge () ($)
749,945 0
1,032,878 0

11,469,734 0

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kglyr



System Report
System architecture

PV Solar World 320W flat plate PV Copy
Generator Kohler 1000 Prime Power

Generator #2 Kohler 750 Prime Power

Battery GS200 flow

Converter System Converter

Grid Grid

Dispatch Strategy Cycle Charging

Cost summary

180m
160m —
140m
120m -
100m

80m —

Net Present Cost ($)

60m —

40m

20m +

-20m -

7] Solar World 320Wflat plate PV Copy Component
200m Kohler 750 Prime Power Kohler 1000 Prime Power
0 T T
Capital Fuel Operating Replacement

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

Solar World 320W flat plate PV Copy
Kohler 1000 Prime Power

Kohler 750 Prime Power

Grid

GS200 flow

Converter

System

Annualized Costs

Category

Capital Replacement

3,000,000
925,000
690,000

0
324,589
225,000

5,164,589

0

0

0

0

7,176

95,462

102,637

Sal

O&M

193,913

19,910

19,802

193,156,336

31,026

0

193,420,960

1,000

925

690

750

20,000

198614768 $

Fuel
0
140,672
109,855
0
0
0
250,527

kw
kW
kw
strings
kW

kW

0.159 $/kWh

Salvage Total
0 3,193,913
-180,596 904,986
-124,522 695,135
0 193,156,336
-973 361,818
-17,967 302,495
-324,058 198,614,655



O&M

15,000

1,540

1,532

14,941,488

2,400

0

14,961,958

Fuel

10,882

8,498

19,379

Salvage

-13,970

-9,632

-1,390

-25,067

Component Capital Replacement
Solar World 320W flat plate PV Copy 232,063 0
Kohler 1000 Prime Power 71,553 0
Kohler 750 Prime Power 53,375 0
Grid 0 0
GS200 flow 25,108 555
Converter 17,405 7,384
System 399,504 7,939
Operating Capital Fuel Replacement Salvage
2m—
0 T T T T T T T T T T T T T =T T T T T T T T T T
2m
& -4m-
z
c
5 Mo
3
.g -8m
£
2
-10m
-12m
-14m
-16m -
0123456 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Value

Units

2745 KWhiyr
8389 kWhiyr
77683 kWhiyr

0

Fraction (%)

Total

247,063

70,005

53,772

14,941,488

27,988

23,400

15,363,713

Component Production(kWh/yr)

PV 1,288,675
Generator 47,703
Generator 36,734
Grid Purchases 95,617,096
Total 96,990,208
Load Consumption(kWh/yr)

AC primary load 96,855,776

DC primary load

0

Fraction (%)

99

100

100



[oad Consumption(kWhlyr)
KHLR750 KHLR1000 PV Grid

14k
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0 I T T I I I I
Jan Feb Mar Apr May  Jun Jul

Month

PV:Solar World 320W flat plate PV Copy
Quantity

Aug

Rated capacity
Mean output

Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

N
=

AN
@

-

g

Hour of Da:

II IIIII IIII'II L

2]

o

Jan Feb Mar Apr May Jun Jul

Generator:Kohler 1000 Prime Power
Quantity

Hours of operation
Number of starts

Operational life

[

Aug Sep

I I 1
Sep Oct Nov Dec

Value

1000
147
3530.60
14.71
1288675
0.00
1022.50
133
4377

0.192

AT

Nov

Oct Dec

Value

96,855,776 Fraction (%)

Units
kw

kW
kWh/d
%
KWhiyr
kW

kW

hrs/yr

$/kwh

Units

111 hrslyr
102 starts/yr

135 yr



Quiaf@gneration cost

Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
=y AR N
o N o®» K

o

Jan Feb Mar

Generator:Kohler 750 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Apr

May

Jun

Kohler 1000 Prime PowerOutput

Jul

Aug Sep

Oct

Nov

Value

. 925.00
-
I 0.00
Dec
Value

76.24

0.23

47703

430

231

925

13774

0.29

135538

35

148

134

101

56.87

0.23

36734

248

173

690

10757

0.29

105846

35

Bhits

$/kWh
kWhlyr
kw
kw
kw
L/yr
L/kWh
kWh/yr

%

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWhiyr
kW
kW
kW
L/yr
L/kWh
KWh/yr

%



Kohler 750 Prime PowerOutput

N
=

AN
@

Hour of Da
N

o))

I 0.00

(=)

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

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity Value

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Battery State of Charge

24 . 100.00
%1 8
=)
512
= -
Tg I
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier

Capacity 750

. 690.00

Value

600

600

0.000

0.176

8596

6017

2579

7192

25

Units
kWh

kWh

hr

$/kwWh
$/kWh
kWhfyr
kWh/yr
kWh/yr
kWhfyr

KWhiyr

yr

Units
675 kW

100



Haanetyput Inverter 132 Rectifier 0 Wiits
Minimum output 0 0 kW
Maximum output 750 179 kW
Capacity factor 18 0 %
Hours of operation 4,389 26 hrs/yr
Energyin 1,286,067 3,196 kWhlyr
Energy out 1,157,460 2,716 kWh/yr
Losses 128,608 479 kWh/yr
Rectifier Output Power
24 .179.28
218
@®©
2
012
3 |
I 6 I
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power
24 .750.00
%‘18 1] 100 WIRL LINLL | Irl | 1 | ni 1
8 “,|.|'..'.'l iR o R R ,l'f AR A 1
512 |'|| |||'|“|| Hlﬂ Wbt e ﬁ' ’h Al Iﬁl .i,'il LR rllim 1 =
ER 1 o O el I M AT 0 ) P
0 Io.oo
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)
January 0 0 18,380 294,083
February 0 0 16,811 268,978
March 0 0 16,941 271,062
April 0 0 20,000 320,000
May 0 0 17,657 282,514
June 0 0 20,000 320,000
July 0 0 20,000 320,000
August 0 0 20,000 320,000
September 0 0 16,176 258,820
October 0 0 14,744 235,900
November 0 0 16,518 264,286



December

Rﬁﬁ&lﬂrces.ReportingService_GenerateInputsReport_Month (kWh)

Rate: Rate 1

Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January
February
March
April

May

June

July
August
September
October
November
December

Annual

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Energy Energy0 Net

Purchased Sold

Purchases Deman
0 (kWh) 0 (kWh)

Energy Energy Net
Purchases Demand Energy Charge

Purchased Sold

8,130,969

6,023,001

6,708,603

9,347,970

7,697,129

9,680,682

9,860,954

9,772,604

6,837,491

6,699,125

6,249,541

8,609,035

95,617,096

Grid Purchases

Apr May Jun  Jul Aug Sep Oct Nov Dec

Emissions

(kWh)

(kWh)
8,130,969

6,023,001
6,708,603
9,347,970
7,697,129
9,680,682
9,860,954
9,772,604
6,837,491
6,699,125
6,249,541
8,609,035

95,617,096

Pe1a9k 4

Energy, g’ﬂa%’o

Charge Charge

0 (k%,OOO ®) 0 9?2167,443

Peak

(kW)

0

0

60494388
270

31

8

262123

128397

Demand

Charge ($) ($)

975,716 0
722,760 0
805,032 0
1,121,756 0
923,655 0
1,161,682 0
1,183,315 0
1,172,713 0
820,499 0
803,895 0
749,945 0
1,033,084 0
11,474,052 0
Units
kglyr
kglyr
kglyr
kglyr
kalyr
kglyr



System Report

System architecture

PV
Generator
Battery
Converter
Grid

Dispatch Strategy

Solar World 320W flat plate PV Copy
Kohler 1000 Prime Power

GS200 flow

System Converter

Grid

Cycle Charging

Cost summary

1,000

1,850

750

20,000

kW
kw
strings
kW

kw

[7] Solar World 320W flat plate PV Copy Component
200m — Grid Kohler 1000 Prime Power
180m
160m
140m
& 120m-
b}
2 100m
8
T 8om
2
60m —
40m —
20m +
0 T T I T [ —
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 198667040 $
Levelized cost of energy 0.159 $/kWh
Net Present Costs
Component Capital Replacement = O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 3,000,000 0 193,913 0 0 3,193,913
Kohler 1000 Prime Power 1,637,500 0 56,336 318,225 -286,361 1,725,700
Grid 0 0 193,083,040 0 0 193,083,040
GS200 flow 324,589 7,176 31,026 0 -973 361,818
Converter 225,000 95,462 0 0 -17,967 302,495
System 5,187,089 102,637 193,364,304 318,225 -305,301 198,666,954
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 232,063 0 15,000 0 0 247,063
Kohler 1000 Prime Power 126,668 0 4,358 24,616 -22,151 133,491



omponent
grid P

GS200 flow
Converter

System
Operating

2m—

0 b T I

-2m—

-4m

Nominal Cash Flow ($)

-10m

-12m -

-14m

-16m -

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator
Grid Purchases

Total

Load

AC primary load

DC primary load

Capital

Capital Replacement 0& Fuel Salvage _ Total
prial o ep o O%M 935810 0 9€ o %% 935819
25,108 555 2,400 0 -75 27,988
17,405 7,384 0 0 -1,390 23,400
401,244 7,939 14,957,576 24,616 -23,616 15,367,759
Fuel Replacement Salvage
I T I I | T I I | T I I 1 1
01 2 3 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25
Year
Value Units
2745 KWhiyr
6573 kWhiyr
63347 kWh/yr
0
Production(kWh/yr) Fraction (%)
1,288,675 1
107,688 0
95,595,440 99
96,991,800 100
Consumption(kWh/yr) Fraction (%)
96,857,576 100
0 0
96,857,576 100

Total



KHLR1000

14k~

12k

10k+

8k~

Power (KWV)

6k~

4k

2k

PV Grid

0 I T T I I I I
Jan Feb Mar Apr May  Jun Jul

Month

PV:Solar World 320W flat plate PV Copy
Quantity

Rated capacity
Mean output

Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

24

18
§ 1 I] | L ||| ] || || |'||| i
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Jan Feb Mar Apr May Jun Jul

Generator:Kohler 1000 Prime Power
Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost

Marginal generation cost

Aug

I I 1
Sep Oct Nov Dec

Value

1000
147
3530.60
14.71
1288675
0.00
1022.50
133
4377

0.192

. 1,022.4

B

Oct Dec

Nov

Aug Sep

Value

162

146

93

137.46

0.23

Units
kw

kW
kWh/d
%
KWhiyr
kW

kW

hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr

$/kWh



et production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

=y
N

Hour of Da:

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Kohler 1000 Prime PowerOutput

Value 107688
665

463

1850

31160

0.29

306611

35

. 1,850.(

I 0.00

Dec

Value

Value

600

600

0.000

0.172

7974

5582

2392

6671

25

Knitgr
kw
kw
kw
L/iyr
L/kWh
kWhyr

%

Units
kWh

kWh

hr

$/kWh
$/kWh
kWh/yr
kWhfyr
kWh/yr
kWh/yr
kWh/yr

yr

100



Battery State of Charge

24 .100.00
.18
@©
o
512
= |
I 6 I
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier Units
Capacity 750 675 kW
Mean output 132 0 kW
Minimum output 0 0 kw
Maximum output 750 179 kW
Capacity factor 18 0 %
Hours of operation 4,390 22 hrslyr
Energyin 1,286,038 2,942 kWh/yr
Energy out 1,157,434 2,501 kWhlyr
Losses 128,605 441 kWh/yr
Rectifier Output Power
24 .179.28
218
©
e
©12
= |
I 6 I
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power
24 .750.00
.18
S R i
=2 I n I | ‘I I I‘I |
212 ||”| ||."'“ . r| P .‘ 1 | & rI'.| l'" JM |
B J||| el ,,| TR
6 -
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) (%) (%)
January 0 0 18,247 0 291,953
February 0 0 16,811 0 268,978
March 0 0 16,941 0 271,062



) Energy Energy Net Peak Energy Demand
April Purchasec? Sold 0 Purchaseg Dgl%gﬁg Charge Cﬁgi?g 00

o

mgflources.ReportingService_GenerateInputsReport_Month (kWh) 0 (kWh) 0 (kWh) 0 (k\1l\9’ 857 %) 0 ($% 82,514
June 0 0 0 20,000 0 320,000
July 0 0 0 20,000 0 320,000
August 0 0 0 20,000 0 320,000
September 0 0 0 16,176 0 258,820
October 0 0 0 14,744 0 235,900
November 0 0 0 16,518 0 264,286
December 0 0 0 19429 0 310,860
Annual 0 0 0 20,000 0 3,464,373
Rate: Rate 1

Energy Energy Net Peak Demand

Purchased Sold Purchases Demand Energy Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) Charge ($) ($)
January 8,130,389 0 8,130,389 0 975,647 0
February 6,023,001 0 6,023,001 0 722,760 0
March 6,708,603 0 6,708,603 0 805,032 0
April 9,343,847 0 9,343,847 0 1,121,262 0
May 7,697,129 0 7,697,129 0 923,655 0
June 9,675,577 0 9,675577 0 1,161,069 0
July 9,855,724 0 9,855,724 0 1,182,687 0
August 9,767,369 0 9,767,369 0 1,172,084 0
September 6,837,491 0 6,837,491 0 820,499 0
October 6,699,125 0 6,699,125 0 803,895 0
November 6,249,541 0 6,249,541 0 749,945 0
December 8,607,644 0 8,607,644 0 1,032,917 0
Annual 95,595,440 0 95,595,440 0 11,471,452 0

Grid Purchases

| l 20,000

0.00

Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec



Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Emissions

60498100

343

39

10

262100

128441

Units
kglyr
kglyr
kg/yr
kglyr
kglyr

kglyr



System Report
System architecture
Grid

Dispatch Strategy

Cost summary

200m
180m
160m —
140m
120m

100m

Net Present Cost ($)

80m —

60m —

40m

20m

0

Grid 25,000 kW

Cycle Charging

[ Grid 71 Component

Capital
Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component Capital

Grid

System

Annualized Costs
Component Capital
Grid

System

Fuel Operating Replacement Sal
Category
198776640 $
0.159 $/kWh
Replacement O&M Fuel Salvage Total
0 198,776,528 0 0 198,776,528
0 198,776,528 0 0 198,776,528
Replacement O&M Fuel Salvage Total
0 15,376,235 0 0 15,376,235
0 15,376,235 0 0 15,376,235



|| Salvage

Nominal Cash Flow ($)
)
3
1

-10m

-12m

-14m

-16m -

|| Replacement || Operating [ Fuel

[ Capital

0123 456 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Grid Purchases

Total

Load

AC primary load
DC primary load

Total

14k~

Jan  Feb

Year

Production(kWh/yr)

Consumption(kWh/yr)

Month

Value Units
0 kWhiyr

0 kWhiyr
4252 kWhiyr

0

Fraction (%)

96,864,192

96,864,192

Fraction (%)

96,864,160
0

96,864,160

[ Grid

Jun Jul Aug  Sep Oct Nov  Dec

100

100

100

100



Grid
Rate: Demand 1
Energy

Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)

January 0
February 0
March 0
April 0
May 0
June 0
July 0
August 0
September 0
October 0
November 0
December 0
Annual 0
Rate: Rate 1
Energy
Purchased
Resources.ReportingService_GeneratelnputsReport_Month (kWh)
January 8,209,736
February 6,110,456
March 6,816,916
April 9,462,522
May 7,805,883
June 9,816,466
July 10,003,713
August 9,901,865
September 6,943,139
October 6,792,313
November 6,321,105
December 8,680,090

Annual 96,864,192

Energy Net Peak Energy Demand
Sold Purchases Demand Charge Charge
(kWh)  (kWh) (kW) $) $)
0 18,553 0 296,843
0 17,561 0 280,978
0 17,425 0 278,807
0 23,104 0 369,666
0 0 17,869 0 285,902
0 0 24,046 0 384,739
0 0 24,897 0 398,345
0 0 22671 0 362,729
0 0 16,926 0 270,820
0 0 14,895 0 238,325
0 0 16,518 0 264,286
0 0 20,069 0 321,098
0 0 24,897 0 3,752,539
Energy Net Peak Demand
Sold Purchases Demand Energy Charge
(kWh)  (kWh) (kW) Charge ($) ($)
0 8,209,736 0 985,168 0
0 6,110,456 0 733,255 0
0 6,816,916 0 818,030 0
0 9,462,522 0 1,135,503 0
0 7,805,883 0 936,706 0
0 9,816,466 0 1,177,976 0
0 10,003,713 0 1,200,446 0
0 9,901,865 0 1,188,224 0
0 6,943,139 0 833,177 0
0 6,792,313 0 815,078 0
0 6,321,105 0 758,533 0
0 8,680,090 0 1,041,611 0
0 96,864,192 0 11,623,705 0



Grid Purchases

24

.18

©

o

512

3

6

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions
Pollutant Emissions Units
Carbon dioxide 61218168 kglyr
Carbon monoxide 0 kglyr
Unburned hydrocarbons 0 kglyr
Particulate matter 0 kglyr
Sulfur dioxide 265408 kglyr
Nitrogen oxides 129798 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture
Battery

Converter
Grid

Dispatch Strategy

Cost summary

Converter

200m —

Net Present Cost ($)

GS200 fiow
System Converter
Grid

Cycle Charging

GS200 flow [ Grid

Capital
Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component Capital

Grid 0

GS200 flow 324,589

Converter 75,000

System 399,589

Annualized Costs
Component Capital
Grid

GS200 flow 25,108

Converter 5,802

System 30,910

Replacement

Fuel Operating

0
7,176
31,821

38,996

Replacement

555
2,462

3,017

Replacement

O&M

198,775,856
31,026
0

198,806,896

15,376,183
2,400
0

15,378,584

1 sfrings
250 kw

25,000 kW

199238592 $

0.159 $/kWh

Fuel Salvage Total

0 0 1

0 -973

0 -5,989

0 -6,962 1
Fuel Salvage Total

0 0

0 -75

0 -463

0 -539

98,775,856
361,818
100,832

99,238,519

15,376,183
27,988
7,800

15,411,972



| Operating
2m

|| Replacement | | Salvage 7] Fuel [ Capital

0~
2m4

-4m

Nominal Cash Flow ($)

-10m

-12m

-14m

-16m -

0123 456 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Grid Purchases

Total

Load

AC primary load
DC primary load

Total

14k~

Jan Feb

Mar

Apr

May

Year

Value Units
0 kWhiyr

0 KWhiyr
4252 KWhiyr

0

Production(kWh/yr) Fraction (%)

96,863,744

96,863,744

Consumption(kWh/yr) Fraction (%)

96,864,160
0

96,864,160

[ Giid

Jun Jul Aug  Sep Oct Nov  Dec
Month

100

100

100

100



Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Jan Feb Mar

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation

Energyin

Apr

Battery State of Charge

May Jun  Jul

Inverter

Aug Sep

Oct  Nov

Dec

250

502

Value

P 63.33

Rectifier

Value

600

600

0.000

0.000

502

600

-1102

600

25

Units
kWh

kWh

hr

$/kWh
$/kWh
KWhiyr
KWhiyr
KWhiyr
KWhiyr

KWhiyr

Units

225 kW

0 kW
0 %
0 hrsfyr

0 KWhiyr

100



Buaatityut Inverter 452 Rectifier 0 Knitsr
Losses 50 0 kWhiyr
24 Rectifier Output Power
.18
@©
2
%12 .
6
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power
24 .165.66
.18
@©
e
512 .
6
0 Io.oo
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)
January 0 0 18,553 0 296,843
February 0 0 17,561 0 280,978
March 0 0 17,425 0 278,807
April 0 0 23,104 0 369,666
May 0 0 17,869 0 285,902
June 0 0 24,046 0 384,739
July 0 0 24,897 0 398,345
August 0 0 22,671 0 362,729
September 0 0 16,926 0 270,820
October 0 0 14,895 0 238,325
November 0 0 16,518 0 264,286
December 0 0 20,069 0 321,098
Annual 0 0 24,897 0 3,752,539
Rate: Rate 1
Energy Energy Net Peak Demand

Purchased Sold Purchases Demand Energy Charge

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh)

(kW)

Charge ($) ($)



Eﬁ@%?fzs"' Ener99 N8$09.284 peak 0
ParthHadéd Sold 0 PGrtHh488 Demandl Enéigy255 Chargel

(kWh)
6,816,916

9,462,522
7,805,883
9,816,466
10,003,713
9,901,865
6,943,139
6,792,313
6,321,105
8,680,090

96,863,744

0.00

January
February
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)
March 6,816,916
April 9,462,522
May 7,805,883
June 9,816,466
July 10,003,713
August 9,901,865
September 6,943,139
October 6,792,313
November 6,321,105
December 8,680,090
Annual 96,863,744
Grid Purchases
24 L . f I24,896
18 h ||"'

§‘ Hl:lull I 1‘“:"

“512 il ||F| I “| ||| 1| ]

5 | r| * 1P

o

T g "'|'|' ,:I'L.. .“"'

1 I Il | r I I I
0 I | 'I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions
Pollutant Emissions

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

(kW)
0

0

0
0

0

0

0

61217888
0

0

0

265407

129797

985,114 pemanf

Charge ($) ($)

818,030
1,135,503 0
936,706 0
1,177,976 0
1,200,446 0
1,188,224 0
833,177 0
815,078 0
758,533 0
1,041,611 0
11,623,651 0
Units
kglyr
kglyr
kglyr
kglyr
kglyr
kglyr



System Report
System architecture
PV

Converter
Grid

Dispatch Strategy

Cost summary

Solar World 320W flat plate PV Copy

System Converter
Grid

Cycle Charging

771 Solar World 320W flat plate PV Copy Component
200m Converter Grid
180m
160m
140m
& 120m -
o
2 100m
]
L 8om
2
60m
40m —
20m
0 T T T T 1
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement Oo&M
Solar World 320W flat plate PV Copy 3,000,000 0 193,913
Grid 0 0 196,208,096
Converter 225,000 95,462 0
System 3,225,000 95,462 196,401,968
Annualized Costs
Component Capital Replacement O&M
Solar World 320W flat plate PV Copy 232,063 0 15,000
Grid 0 0 15,177,555
Converter 17,405 7,384 0
System 249,468 7,384 15,192,552

199704592 $

Fuel

Fuel

0

0

0

0

0

1,000 kW
750 kW
25,000 kW
0.159 $/kWh
Salvage Total
0 3,193,913
0 196,208,096
-17,967 302,495
-17,967 199,704,463
Salvage  Total
0 247,063
0 15,177,555
-1,390 23,400
-1,390 15,448,015



Operating

2m

04— 171

2m-

-4m

Nominal Cash Flow ($)

-10m+

-12m 4

-14m

-16m -

Replacement Salvage Fuel

0123 456 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Grid Purchases

Total

Load

AC primary load
DC primary load

Total

Year

Value Units
5225 kWh/yr

0 kWhl/yr

3418 kWh/yr

0
Production(kWh/yr) Fraction (%)
1,288,675
95,709,088
96,997,760
Consumption(kWh/yr) Fraction (%)
96,864,160
0
96,864,160

99

100

100

100



14k~

12k

10k+

8k~

Power (KWV)

6k~

4k

2k

PV Grid

0 I T T I I I I
Jan Feb Mar Apr May  Jun Jul

Month

PV:Solar World 320W flat plate PV Copy
Quantity

Rated capacity
Mean output

Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

24

18

a '!W'l "

f Da

'Ih

IIII‘IIII lII I I HII

Hour

Jan Feb Mar Apr Jun  Jul

May

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output

Capacity factor

Aug

I I 1
Sep Oct Nov Dec

Value

1000
147
3530.60
14.71
1288675
0.00
1022.50
133
4377

0.192

. 1,022.4

il

B

Oct

Aug Sep Nov  Dec

Inverter Rectifier

750

132

750

18

Units
kw

kw
kWh/d
%
kWh/yr
kw
kW

%
hrs/yr

$/kWh

675

Units
kW

kW

kW

kW

%



Ruaeti¥operation Inverter 4,377 Rectifier o Huaits
Energy in 1,283,450 0 kWhiyr
Energy out 1,155,104 0 kWhiyr
Losses 128,346 0 kWhiyr
Rectifier Output Power
24 ¥ 0.00
||
Iﬂ.l)ﬂ
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Output Power
24 [ 750.00
§18 | L I| h
| ‘J' | | l . a
gl ’IWWN T
A A1 P OO 0 A A 1
0 In.on
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) (%)
January 0 0 18,553 0 296,843
February 0 0 16,811 0 268,978
March 0 0 16,941 0 271,062
April 0 0 22,535 0 360,567
May 0 0 17,657 0 282514
June 0 0 23,894 0 382,297
July 0 0 24,491 0 391,852
August 0 0 22,568 0 361,094
September 0 0 16,176 0 258,820
October 0 0 14,744 0 235,900
November 0 0 16,518 0 264,286
December 0 0 19,891 0 318,260
Annual 0 0 24,491 0 3,692,473

Rate: Rate 1



Energy Energy Net Peak
Purchased Sold Purchases Demand

Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW)

January 8,132,278 0 8,132,278 0
February 6,023,890 0 6,023,890 0
March 6,708,956 0 6,708,956 0
April 9,361,015 0 9,361,015 0
May 7,697,129 0 7,697,129 0
June 9,706,376 0 9,706,376 0
July 9,891,672 0 9,891,672 0
August 9,791,200 0 9,791,200 0
September 6,837,491 0 6,837,491 0
October 6,699,125 0 6,699,125 0
November 6,249,541 0 6,249,541 0
December 8,610,419 0 8,610,419 0
Annual 95,709,088 0 95,709,088 0

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Grid Purchases

..l.J.u p. ' ul:.'.;. |

Apr  May Jun JuI Aug Sep Oct Nov Dec

Emissions

60488144

0

0

0

262243

128250

Demand
Energy Charge
Charge ($) ($)

975,873 0
722,867 0
805,075 0
1,123,322 0
923,655 0
1,164,765 0
1,187,001 0
1,174,944 0
820,499 0
803,895 0
749,945 0
1,033,250 0
11,485,090 0
Units
kglyr
kglyr
kglyr
kglyr
kglyr
kglyr



System Report
System architecture

PV
Battery
Converter
Grid

Dispatch Strategy

Solar World 320W flat plate PV Copy
GS200 flow

System Converter

Grid

Cycle Charging

Cost summary

771 Solar World 320W flat plate PV Copy Component
200m - GS200 flow Grid
180m
160m
140m -]
& 120m-
o
2 100m
]
é.% 80m
2
60m
40m
20m -
0 I I T 1
-20m -
Capital Fuel Operating Replacement
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement
Solar World 320W flat plate PV Copy 3,000,000 0
Grid 0 0
GS200 flow 324,589 7,176
Converter 225,000 95,462
System 3,549,589 102,637
Annualized Costs
Component Capital Replacement
Solar World 320W flat plate PV Copy 232,063 0
Grid 0 0
GS200 flow 25,108 555
Converter 17,405 7,384

Sal

O&M

193,913
196,202,320
31,026
0
196,427,248

O&M
15,000
15,177,109
2,400
0

1,000 kW

1 strings

750 kW

25,000 kW

200060624 $

Fuel

Fuel

0

0

0.160 $/kWh
Salvage Total
0 3,193,913
0 196,202,320
-973 361,818
-17,967 302,495
-18,940 200,060,534
Salvage  Total
0 247,063
0 15,177,109
-75 27,988
-1,390 23,400



t Capital__ Repl t  O&M Fuel  Sal Total
Somponen W7 NOPACCMENR 09 U5 104508 | o0 SMV¥%6s ' °'95.475 558

Operating Capital Replacement Salvage Fuel
2m

O T e

-2m -

Nominal Cash Flow ($)

-10m+

-12m -

-14m -

-16m -
0123456 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25

Year

Electrical
Quantity Value Units
Excess electricity 10 kWhiyr

Unmet load 0 kWhiyr

Capacity shortage 3418 kWh/yr

Renewable fraction 0

Component Production(kWhlyr) Fraction (%)

PV 1,288,675 1
Grid Purchases 95,705,352 99

Total 96,994,024 100

Load Consumption(kWh/yr) Fraction (%)

AC primary load 96,864,160 100
DC primary load 0 0

Total 96,864,160 100



14k~

12k

10k+

8k~

Power (KWV)

6k~

4k

2k

PV Grid

0 I T I I I

Month

PV:Solar World 320W flat plate PV Copy
Quantity

Rated capacity
Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

PV Output

24

18
§ 1 I] | L ||| ] || || |'||| i
O
:'C:)G L | ||||J||||'l| || ﬂll

Jan Feb Mar Apr May Jun Jul

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

T I
Jan Feb Mar Apr May  Jun Jul Aug Sep

T T I I 1
Oct Nov  Dec

Value

1000
147
3530.60
14.71
1288675
0.00
1022.50
133
4377

0.192

. 1,022.4

B

Aug Sep Oct Nov Dec

Value

Units
kw

kW
kWh/d
%
KWhiyr
kW

kW

hrs/yr

$/kWh

100



Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Hour of Day
iy - N
o N o K

o

Jan Feb

Mar

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energyin

Energy out

Losses

Apr

Battery State of Charge

May Jun  Jul

Inverter

Aug Sep

Oct

Nov  Dec

750

132

750

18

4,463

1,287,602

1,158,841

128,761

Value
600

600

0.000
0.000
5215
4152
600
462
4963

25

. 63.33

I 0.00

Rectifier

Units
kWh
kWh

hr

$/kwWh
$/kwh
kWhfyr
kWh/yr
kWh/yr
kWhfyr
kWh/yr

yr

Units
675 kW

0 hrsfyr
0 kWh/yr
0 kWhiyr

0 KWhiyr



Rectifier Output Power

N
=

AN
@

I 0.00

Hour of Da
N

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

Inverter Output Power

24 .750.00
.18
8 [F .. '| |" '."' Ip 1 |I||| 4. .| il
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.mnfr iw i et R W
0 I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grid
Rate: Demand 1
Energy Energy Net Peak Energy Demand
Purchased Sold Purchases Demand Charge Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh)  (kWh) (kW) %) %)
January 0 0 0 18,553 0 296,843
February 0 0 0 16,811 0 268,978
March 0 0 0 16,941 0 271,062
April 0 0 0 22535 0 360,567
May 0 0 0 17,657 0 282514
June 0 0 0 23894 0 382,297
July 0 0 0 24491 0 391,852
August 0 0 0 22,568 0 361,094
September 0 0 0 16,176 0 258,820
October 0 0 0 14,744 0 235,900
November 0 0 0 16,518 0 264,286
December 0 0 0 19,891 0 318,260
Annual 0 0 0 24491 0 3,692,473
Rate: Rate 1
Energy Energy Net Peak Demand
Purchased Sold Purchases Demand Energy Charge
Resources.ReportingService_GeneratelnputsReport_Month (kWh) (kWh) (kWh) (kW) Charge ($) ($)
January 8,131,427 0 8,131427 0 975,771 0
February 6,023,114 0 6,023,114 0 722,774 0

March 6,708,603 0 6,708,603 0 805,032 0



April

EAetgy015 Energ) N8B61.015 peak O

Purchased Sold

Né¥ources.ReportingService_GenerateInputsReport_Month (kWi%71097 (kWh)0

June

July
August
September
October
November
December

Annual

oo
(o] EN

Hour _qf Da:
N

Jan Feb Mar

Emissions

Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

9,706,373

9,891,607

9,791,049

6,836,924

6,698,983

6,248,778

8,610,384

95,705,352

Grid Purchases

Apr  May Jun Jul Aug Sep Oct Nov Dec

Emissions

0

Purchases Demand Energy

(KRASY 097

9,706,373
9,891,607
9,791,049
6,836,924
6,698,983
6,248,778
8,610,384

95,705,352

kw) O
0

60485784
0

0

0

262233

128245

1 ,123,322 Demana

Charge
Chiigd® ) O
1,164,765 0
1,186,993 0
1,174,926 0
820,431 0
803,878 0
749,853 0
1,033,246 0
11,484,642 0
Units
kglyr
kglyr
kglyr
kglyr
kglyr
kglyr



System Report
System architecture
Wind Turbine

Generator
Battery
Converter

Dispatch Strategy

Cost summary

Siemens 2.3 MW - 108
Kohler 3250 Prime Power
GS200 flow

System Converter

Cycle Charging

15

16,800 kW

60 strings

24,000 kwW

329803680 $

Kohler 3250 Prime Power [71 Siemens2.3 MW-108 Component
140m — Converter GS200 flow
120m
100m -
% 80m
S
ggj 60m
2 40m
20m
0 T T T I 1
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M Fuel
Siemens 2.3 MW - 108 67,500,000 21,519,472 14,543,448 0
Kohler 3250 Prime Power 14,821,428 42,092,420 33,130,706 120,349,664
GS200 flow 19,475,352 430,058 1,861,562 0
Converter 7,200,000 3,054,769 0 0
System 108,996,776 67,096,720 49,535,724 120,349,664
Annualized Costs
Component Capital Replacement O&M Fuel
Siemens 2.3 MW - 108 5,221,421 1,664,625 1,124,999

0

0.263 $/kWh

Salvage Total
-12,127,600 91,435,320
-3,414,479 206,979,739
-58,308 21,708,664
-574,938 9,679,831
-16,175,325 329,803,559

Salvage Total
-938,123 7,072,922



KolngpdaéatPrime Power

GS200 flow
Converter

System

Fuel
80m —

60m |
40m

20m

1,506,504 33,267 144,000 0 -4,510
556,952 236,300 0 0 44,474

8,431,378 5190,225 3,831,805 9,309,574  -1,251,232

Replacement Capital Operating Salvage

-20m

-40m

Nominal Cash Flow ($)

-60m

-80m

-100m

-120m -

0123 456 7 8 9 1 111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Wind Turbine

Total

Load

AC primary load
DC primary load

Total

Year

Value Units

35579732 kWhiyr
0 kWhlyr

2329 kWhiyr

0
Production(kWh/yr) Fraction (%)
50,113,132
90,806,648
140,919,776
Consumption(kWhl/yr) Fraction (%)

96,864,160

0

96,864,160

Cdpited,502 Replacea®@h033 O&M62,805 FueB09,574 Salvagd,125 Tot#él010,789

1,679,261

748,778

25,511,750

36

64

100

100

100



20k

Power (KWV)

Jan Feb Mar  Apr  May Jun Jul
Month

Wind Turbine:Siemens 2.3 MW - 108
Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 3250 Prime Power
Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output

Min. electrical output

Aug

Sep

77 KHLR3250 [ S2300

Oct  Nov  Dec

Value

34500

10366

30.05

90806648

21.57

34723.00

93.75

8760

0.078

Value

3623

1209

4

1728.30

0.18

50113132

13832

4200

Units
kW

kW

%
kWhlyr
kw
kW

%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw

kW



Haxrtiggtrical output

Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Value 16800
11784276

0.24

115957288

43

Kohler 3250 Prime PowerOutput
(A '.f liﬂ | !""hJ
|1k fl

.. Al rl'l L. I‘Lr , ! ‘| I

1 Jll"""' Hild J“'J'II"I il

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

. 16,800

VR
oo

Hour gf Da
N

Battery:GS200 flow

Quantity Value
String size

Strings in parallel

Batteries

Bus voltage

Quantity Value

Nominal capacity 36000
Usable nominal capacity 36000
Autonomy 3
Lifetime throughput 0
Battery wear cost 0.000
Average energy cost 0.202
Energyin 15509890
Energy out 10856936
Storage depletion 0
Losses 4652954
Annual throughput 12976515
Expected life 25

Wits
L/yr
L/kWh
kWh/yr

%

Units

kWh
kWh

hr

$/kwWh
$/kwh
kWh/yr
kWh/yr
kWh/yr
kWh/yr

kWh/yr

60

60

100



Battery State of Charge

6 W

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

Converter
Quantity Inverter Rectifier
Capacity 24,000
Mean output 1,115
Minimum output 0
Maximum output 8,983
Capacity factor 5
Hours of operation 2,201
Energyin 10,856,936
Energy out 9,771,234
Losses 1,085,702

Rectifier Output Power
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Inverter Output Power
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Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec

Emissions

Pollutant Emissions

Carbon dioxide

Carbon monoxide

21,600

1,771

10,757

7

2,998
18,246,954
15,509,890

2,737,064

- 10,757

30928012

129627

Units

kW
kW
kW
kW

%
hrs/yr
KWhiyr
KWhiyr
KWhiyr

Units
kglyr
kglyr



Pollutant
Unburned hydrocarbons

Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Emissions Units
14848 Kglyr

3712 kglyr
63679 kglyr

129627 kglyr



System Report
System architecture
PV

Wind Turbine
Generator
Battery
Converter

Dispatch Strategy

Cost summary

[ Solar World

Solar World 320W flat plate PV Copy
Siemens 2.3 MW - 108

Kohler 3250 Prime Power

GS200 flow

System Converter

Cycle Charging

320Wflat plate PV Copy Component

140m — Kohler 3250 Prime Power Siemens 2.3 MW- 108
120m .
100m —
&
p 80m |
S
c
g 60m - E—
o
2 40m
20m
0 I I I I 1
-20m -
Capital Fuel Operating Replacement
Category

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs
Component

Solar World 320W flat plate PV
Copy

Siemens 2.3 MW - 108
Kohler 3250 Prime Power
GS200 flow

Converter

System

Capital Replacement O&M

15,000,000 0 969,563

67,500,000 21,519,472 14,543,448

Sal

5,000 kW
15

16,800 kW
60 strings

24,000 kW

331481728 $

Fuel

0

14,821,428 36,898,980 30,917,726 111,346,072

19,475,352 430,058 1,861,562

7,200,000 3,054,769

0

0

0

0.265 $/kWh

Salvage Total

0 15,969,563

-12,127,600 91,435,320
-1,295,964 192,688,242
-568,308 21,708,664

-574,938 9,679,831

123,996,776 61,903,280 48,292,304 111,346,072 -14,056,811 331,481,621



Annualized Costs

Component Capital Replacement O&M Fuel Salvage
Solar World 320W flat plate PV Copy 1,160,316 0 75,000 0 0
Siemens 2.3 MW - 108 5,221,421 1,664,625 1,124,999 0 -938,123
Kohler 3250 Prime Power 1,146,502 2,854,298 2,391,622 8,613,106 -100,249
GS200 flow 1,506,504 33,267 144,000 0 -4,510
Converter 556,952 236,300 0 0 -44 474
System 9,591,694 4,788,490 3,735,621 8,613,106 -1,087,356
Fuel Replacement Capital Operating Salvage
60m —
40m
20m
—_ 0 1 | I 1 | Il 1 | I 1 il Il 1 | I | I 1 | I 1 | Il 1 1
=
f:% -20m—
g
8 40m
g
E 60m
-80m—+
-100m
-120m
-140m -
0123 456 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

38246392 kWhiyr
0 KWhiyr
2329 kWhiyr

1

Component Production(kWh/yr) Fraction (%)
PV 6,443,367

Generator 46,359,196

Wind Turbine 90,806,648

Total 143,609,216

Load Consumption(kWh/yr) Fraction (%)
AC primary load 96,864,160

Total

1,235,316

7,072,922

14,905,279

1,679,261

748,778

25,641,555

32

63

100

100



Consumption(kWh/yr)

96,864,160

PV KHLR3250 $2300

b@aﬂ'imary load
Total
20k
18k-|
16k
1440 B
s 12k
g 10k~
8k
6k
4k
2k
0 i
Jan Feb

T T T T T T T 1
Jun Jul Aug  Sep Oct Nov Dec

Month

PV:Solar World 320W flat plate PV Copy

Quantity

Rated capacity
Mean output
Mean output
Capacity factor
Total production
Minimum output
Maximum output
PV penetration
Hours of operation

Levelized cost

-

Hour of Da

6

Jan Feb

- (R

Value

5000

736

17653.00

14.71

6443367

0.00

5112.50

6.65

4377

0.192

PV Output

5,112

0 i

May Jun Jul Aug Sep Oct Nov Dec

o Fraction (%)

Units

kW
kwW
kWh/d
%
kWhyr
kW
kW

%
hrs/yr

$/kWh

100



Wind Turbine:Siemens 2.3 MW - 108
Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 3250 Prime Power
Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Value

34500

10366

30.05

90806648

21.57

34723.00

93.75

8760

0.078

Value

3381

1209

4

1728.30

0.18

46359196

13712

4200

16800

10902671

0.24

107282296

43

Units
kW
kW

%
KWhiyr
kW
kW

%
hrs/yr

$/kwWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kw
L/yr
L/kWh
kWh/yr

%
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Feb Mar

Battery:GS200 flow
Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

24
|
>18 b []] I‘I
“§12 IJI1 |
3 10T S
I 11
6 IIII:}IIII |III|
O III hll LIIIII II ”
Jan Feb Mar Apr

NArmiArtAr

Apr

Kohler 3250 Prime PowerOutput

fi4h)

May Jun  Jul  Aug

Battery State of Charge
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Sep
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May Jun JuI Aug

Sep Oct

Oct

Nov

Value

Value

36000

36000

0.000

0.193

15720101

11004080

4716021

13152383

25

. 100.00

I 0.00

“""""'ﬂu |
it R {
:."."'.l'..'f“

| ".|r|'
Nov

Units
kWh

kWh

hr

$/kWh
$/kwh
kWh/yr
kWh/yr
kWh/yr
kWh/yr

kWh/yr

60

60

100
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Quantity Inverter

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energyin

Energy out

Losses

.|' .'.I' .I:.::l. 1 |.1| |;'If|'],'.| 1'1'

Jan Feb Mar Apr May  Jun JuI Aug

24 L it
||I| Il 1 ,I Ir Illl: Illlll |IJ| IIII
. | Illll |IIIIII|r 1|'|'|'|' 1
§ 1! 3l |i || ||: JHI b||"'|I Ih' I"" 1 'IJ
o1 | | i
5 il |,":: .: |L| I I| || ! '|'| ||' i ||||| [} [y
£ X h||'|I|I|| ]I 1' |||*| ]I || ||:I|

JIIIlIIIII II I

I IIIII1‘I1 IIIIII

Jan Feb Mar Apr May Jun JuI Aug

Emissions

Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Rectifier Output Power

Rectifier

24,000

1,381

11,091

6

3,031
13,443,823
12,099,451

1,344,372

'a-'...'i."ﬁ'.},.L’v"1 r :

T .||.[|.'| 'u"l1 N

II III:III*II IIlIII'“‘III‘ II”II ‘I II
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L Y

Sep Oct Nov Dec

Emissions

21,600

1,577

10,757

2,856

16,254,018

13,815,923

2,438,095

. 10,757

I 0.00

. 11,090

28614226

119929

13737

3434

58915

119929

Units
kW

kw
kw
kw

%
hrs/yr
kWh/yr
kWh/yr

KWhiyr

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kglyr



System Report
System architecture
PV

Generator
Battery
Converter

Dispatch Strategy

Cost summary

Solar World 320W flat plate PV Copy
Kohler 3250 Prime Power

GS200 flow

System Converter

Cycle Charging

7] Solar World 320Wlat plate PV Copy Component

200m— GS200 flow

180m —

160m —

140m —

120m

100m —

80m |

Net Present Cost ($)

60m |
40m —
20m

0 T

Kohler 3250 Prime Power

-20m -

Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M Fuel
Solar World 320W flat plate PV Copy 90,000,000 0 5,817,379

Kohler 3250 Prime Power
GS200 flow
Converter

System

Annualized Costs

Component

30,000

16,800

80

24,000

427814592 $

0.342 $/kWh

Salvage

0

kW
kW
strings

kW

Total
95,817,379

14,821,428 52,738,052 42,092,368 184,886,256 -1,165,772 293,372,332

25,967,136 573,408 2,482,082

7,200,000 3,054,769 0

0

0

77,744

-574,938

28,944,882

9,679,831

137,988,560 56,366,228 50,391,828 184,886,256 -1,818,454 427,814,418

Capital Replacement O&M

Solar World 320W flat plate PV Copy 6,961,894 0 450,000

Fuel

Salvage

0 0

Total
7,411,894



KolngpdaéatPrime Power

Cdpitid,502 Repldderadito O&6,029 FiueB01,762 Sabiaied Tar:#193,634

GS200 flow 2,008,672 44 356 192,000 0
Converter 556,952 236,300 0 0
System 10,674,019 4,360,175 3,898,029 14,301,762
Fuel Capital Replacement | Operating Salvage
20m
0 T T T T T T T [l1
-20m
&g 40m—
[
7]
S om-
g
E
2 80m-
-100m
-120m
-140m -
012 3 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator

Total

Load

AC primary load
DC primary load

Total

Production(kWh/yr)

Consumption(kWhl/yr)

1550152 kWhiyr
4993 kWhiyr
27529 kWh/yr

0

Fraction (%)

38,660,180
77,155,992

115,816,176

Fraction (%)

96,859,168

0

96,859,168

-6,014

44,474

-140,665

2,239,014

748,778

33,093,320

33

67

100

100

100



PV KHLR3250
16k
14k
12|
10k{|
S
2 g . _
e — [
6k
4k
2k
0+ I I I I I I I | | | | 1
Jan Feb Mar Apr May  Jun Jul Aug  Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value Units
Rated capacity 30000 kW
Mean output 4413 kW
Mean output 105918.00 kWh/d
Capacity factor 1471 %
Total production 38660180 kWh/yr
Minimum output 0.00 kW
Maximum output 30675.00 kW
PV penetration 3991 %
Hours of operation 4377 hrslyr
Levelized cost 0.192 $/kWh
PV Output
24 . 30,674
=18 "
A i 1 | : I'J I NI I ] IIIIT N WL R AL ‘ I‘I [ II
. (I H' Wi | ; iy il ‘; I
8 III II rIII 1L ‘ H | I 1 | “l III | .
T I L1} II IIIII IIII I ni u IIIII Il
6 =
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Generator:Kohler 3250 Prime Power
Quantity Value Units
Hours of operation 4603 hrs/yr

Number of starts

1922 starts/yr



aggﬁr;'@al life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
- —_ N
o N o b

o

Jan Feb Mar

Battery:GS200 flow

Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost

Energyin

Kohler 3250 Prime PowerOutput

Value 3

1728.30
0.18
77155992
16762
4200
16800
18103504
0.23
178138496

43

. 16,800

I 0.00

Oct Nov Dec

Value

Value

48000

48000

0.000

0.227

30960144

Units
$/hr
$/kWh
kWh/yr
kW
kW
kW
L/yr
L/kWh
kKWh/yr

%

Units
kWh

kWh

hr

$/kWh
$/kWh

kWh/yr

80

80

100



Buagtityut

Storage depletion
Losses
Annual throughput

Expected life

Battery State of Charge
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O | 1 I ) III | I|Ir|II IllIIIIII
Jan Feb Mar Apr May Jun Jul Aug
Converter
Quantity Inverter
Capacity
Mean output

Minimum output
Maximum output

Capacity factor

|
I "| |]'1 "'|‘||”Ji|||'ﬂ“

Hours of operation
Energyin
Energy out

Losses

1 Il . lII

y_\

Hour _oj Da

Re ctifier Output Power
|
‘ I 1 I

II‘II‘J‘ IIIII IIJII IIII!III

Jan Feb Mar

Apr May

Jun Jul

Aug

Value 21708802 kNitsr
43801 kWhiyr
9207541 kWhiyr
25946942 kWhyr
25 yr
| IIIII IIIII ! |II
it i Y
ke JI .'I.L III; i I'Ill.\
T
I”II III I|I "III
Sep Oct Nov Dec
Rectifier Units
24,000 21,600 kW
4,858 2,217 kW
0 0 kw
20,756 11,474 KW
20 9 %
4498 4,255 hrslyr
47,280,436 22,849,226 kWhiyr
42,552,432 19,421,814 kWhiyr
4,728,004 3,427,412 kKWhiyr

T =
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Jan Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

I IIllll

Inverter Output Power

"'“31"'-1-#1 -ﬂ" fiié,ﬁff;:ﬁ Wit

Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions

47512924

199139

22810

5703

97826

199139

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kg/yr



System Report
System architecture

PV Solar World 320W flat plate PV Copy 5,000 kwW
Wind Turbine Siemens 2.3 MW - 108 15
Generator Kohler 3250 Prime Power 19,600 kW
Converter System Converter 24,000 kwW
Dispatch Strategy Cycle Charging

Cost summary

7] Solar World 320Wlat plate PV Copy Component
140m — Kohler 3250 Prime Power Siemens 2.3 MW- 108
120m —
100m —
&
= 80m
8
=
g 60m
a
= 40m —
20m —
0 T T T T 1
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 442710560 $
Levelized cost of energy 0.354 $/kWh

Net Present Costs

Component Capital Replacement O&M Fuel Salvage Total

Solar World 320W flat plate PV 15,000,000 0 969,563 0 0 15,969,563
Copy

Siemens 2.3 MW - 108 67,500,000 21,519,472 14,543,448 0 -12,127,600 91,435,320
Kohler 3250 Prime Power 17,321,428 99,201,744 77,298,968 132,495,112 -691,588 325,625,664
Converter 7,200,000 3,054,769 0 0 -574,938 9,679,831
System 107,021,424 123,775,984 92,811,984 132,495,112 -13,394,126 442,710,378

Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total



CoRipdAEHB20W flat plate PV Copy

Siemens 2.3 MW - 108
Kohler 3250 Prime Power
Converter

System
Replacement Fuel

60m —

40m —

20m

-20m |

-40m

Nominal Cash Flow ($)

-60m

-80m

-100m

-120m -

5,221,421

1,339,888

556,952

8,278,576

Operating

CalfithP16 Replacement

1,664,625

7,673,690

236,300

9,574,614

Capital

0123 456 7 8 9 10 111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator
Wind Turbine

Total

Load

AC primary load
DC primary load

Total

Year

Value

Production(kWh/yr)

Consumption(kWh/yr)

0&NP.000 Fyel
1,124,999 0 -938123
5,979,414 10,249,077 -53,497

0 0  -44,474
7,179,414 10,249,077 -1,036,094
Salvage
I I I 1

Units

54552108 kWh/yr
7857 kWhlyr
95673 kWh/yr

0

Fraction (%)

6,443,367
54,402,400
90,806,648

151,652,416

Fraction (%)

96,856,296
0

96,856,296

0 salvage O Toted35.316

7,072,922

25,188,572

748,778

34,245,587

36

60

100

100

100



PV KHLR3250 S2300

22k~

20k

18k |

16k |

4k e
g 12k e j—
% 10k j—

8k | —

6k~ 8 &

4k

2k

0 I I I I I I I | | | 1

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

Month

PV:Solar World 320W flat plate PV Copy

Quantity Value Units
Rated capacity 5000 kw
Mean output 736 kW
Mean output 17653.00 kWh/d
Capacity factor 1471 %
Total production 6443367 kWh/yr
Minimum output 0.00 kW
Maximum output 511250 kW
PV penetration 6.65 %
Hours of operation 4377 hrslyr
Levelized cost 0.192 $/kWh
PV Output
24 . 5,112.

%18 i

e i 1 | | | 1 NN} I ] IIIIT N WL R AL ‘ I‘I

A M

8 m | II rI I 1L I 1 l
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6
0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind Turbine:Siemens 2.3 MW - 108

Quantity Value Units
Total rated capacity 34500 kW
Mean output 10366 kW



@agﬁgﬁjl factor

Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 3250 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Value 30.05 ¥nits

90806648 kWh/yr
21.57 kW

34723.00 kW
93.75 %
8760 hrs/yr

0.078 $/kWh

Value Units
7100 hrs/yr

512 starts/yr
2 yr
2035.30 $/hr
0.18 $/kWh
54402400 kWh/yr
7662 kW
4900 kW
19600 kW
12973523 Liyr
0.24 L/KkWh
127659480 kWhiyr

43 %

Kohler 3250 Prime PowerOutput
I

| | III | |
>18 i I [ 1t | I:II|I|I|II Iil |I|r
?12 | |I Plll:lllll ||I I ||

3 (it i ,..,up i 4"..;,. rr at '|

ST Lt "pl |I||'JE|"|ri.' i'l:"l'll'““|l' l.“j' L

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

Converter
Quantity

Capacity

Inverter

Rectifier Units
24,000 21,600 kW



Haanwput Inverter 251 Rectifier 0
Minimum output 0 0
Maximum output 4,348 0
Capacity factor 1 0
Hours of operation 1,972 0
Energyin 2,439,241 0
Energy out 2,195,318 0
Losses 243,924 0
o4 Rectifier Output Power
%18
2
%12 -
Te
0 I 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
o4 Inverter Output Power
18
Wy il 11" ||| | || |1 |
o | LY I e {1 |
512 4. .'..h AR 'l .I|. il f " B Nl
s AT II|II HI‘ U ‘I' Iy
% 6 I Al | IIII I|I‘ III: II III el Ll I I III |I| J |
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Emissions
Pollutant Emissions
Carbon dioxide 34049208
Carbon monoxide 142709
Unburned hydrocarbons 16347
Particulate matter 4087
Sulfur dioxide 70105
Nitrogen oxides 142709

HOMER Energy, LLC © 2016

Wits
kw
kw

%
hrs/yr
kWh/yr
kWh/yr

kWh/yr

Units
kglyr
kglyr
kglyr
kg/yr
kglyr

kg/yr



System Report
System architecture

Wind Turbine Siemens 2.3 MW - 108 30
Generator Kohler 3250 Prime Power 19,600 kW
Dispatch Strategy Cycle Charging

Cost summary

Kohler 3250 Prime Power [71 Siemens2.3 MW-108 Component
160m —
140m +
120m —
100m +
&
¥ 80m-
S
k=
g 60m -
a
2 40m-
20m—+
0 T T T T 1
-20m
-40m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 453894880 $
Levelized cost of energy 0.363 $/kWh

Net Present Costs

Component Capital Replacement O&M Fuel Salvage Total

Siemens 2.3 MW - 108 135,000,000 43,038,944 29,086,896 0 -24,255200 182,870,640
Kohler 3250 Prime Power 17,321,428 80,646,536 64,027,496 109,851,592 -822,981 271,024,071
System 152,321,424 123,685,480 93,114,384 109,851,592 -25,078,182 453,894,698

Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total
Siemens 2.3 MW - 108 10,442,841 3,329,251 2,249,999 0 -1,876,246 14,145,845
Kohler 3250 Prime Power 1,339,888 6,238,363 4,952,807 8,497,502 -63,661 20,964,899

System 11,782,729 9,567,613 7,202,806 8,497,502 -1,939,907 35,110,743



Replacement

120m—
100m —
80m
60m
40m —
20m —

-20m
-40m

Nominal Cash Flow ($)

-60m
-80m
-100m
-120m
-140m

-160m -

Operating Capital

Salvage

0123 456 7 8 9 1 111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Wind Turbine

Total

Load

AC primary load
DC primary load

Total

Year

Value

Production(kWh/yr)

Consumption(kWhl/yr)

Units
129863544 kWhl/yr

8264 kWhiyr
94180 kWhl/yr

1

Fraction (%)

45,106,168
181,613,296

226,719,456

Fraction (%)

96,855,888
0

96,855,888

20

80

100

100

100



35k

Power (KWV)

Jan Feb Mar

Jun Jul

Month

Wind Turbine:Siemens 2.3 MW - 108

Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 3250 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output

Min. electrical output

Aug

Sep

77 KHLR3250 [ S2300

Oct  Nov  Dec

Value

69000

20732

30.05

181613296

43.13

69447.00

187.49

8760

0.078

Value

5881

643

2035.30

0.18

45106168

7670

4900

Units
kw

kW

%
kWh/yr
kw
kW

%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kwWh
kWh/yr
kW

kW



Haxrtiggtrical output

Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

v
oo

Hour _qf Da
N

Jan Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Kohler 3250 Prime PowerOutput

Jl"' |rI. f ‘ Hal' '|“r'|

Value 19600

10756336
0.24
105842360

43

Emissions

Wits
L/yr
L/kWh
kWh/yr

%

Units

28230168 kg/yr

118320 kglyr

13553 kglyr

3388 kglyr

58124 kglyr

118320 kglyr



System Report
System architecture

Generator Kohler 3250 Prime Power
Battery GS200 flow
Converter System Converter
Dispatch Strategy Cycle Charging
Cost summary
GS200 flow [ Kohler 3250 Prime Power Component
300m Converter
250m -
200m -
D
§ 150m
8
&
é 100m
50m
0 T T T T 1
-50m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M Fuel
Kohler 3250 Prime Power 14,821,428 81,992,984 61,259,348 269,085,888
GS200 flow 25,967,136 573,408 2,482,082 0
Converter 7,200,000 3,054,769 0 0
System 47,988,564 85,621,160 63,741,424 269,085,388
Annualized Costs
Component Capital Replacement O&M Fuel
Kohler 3250 Prime Power 1,146,502 6,342,517 4,738,679 20,814,972
GS200 flow 2,008,672 44,356 192,000
Converter 556,952 236,300 0

16,800 kW
80 strings

24,000 kw

462819808 $

0.370 $/kWh

Salvage Total
-2,964,737 424,194,911
-77,744 28,944,882
-574,938 9,679,831
-3,617,419 462,819,617

Salvage Total
-229,335 32,813,335
-6,014 2,239,014
-44 474 748,778



Syreponent

Fuel
20m

10m

Capnték,126 Replacepsdt 72 O&M30,679 Fue0,814,972 Sakzfyé23 Tos#l,801,126

Replacement Operating [ Capital

Salvage

Aom |

20m |

Nominal Cash Flow ($)

3om- |

-40m

-50m -

0123 456 7 8 9 1111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator

Total

Load

AC primary load
DC primary load

Total

Year

Production(kWh/yr)

Consumption(kWhl/yr)

Value Units

0 kWh/yr
42667 kWhlyr
95013 kWh/yr

0

Fraction (%)

112,291,864

112,291,864

Fraction (%)

96,821,488

0

96,821,488

100

100

100

100



16k

14k~

12k

10k |

8k|

Power (KWV)

6k |

4Kk |

2k}

KHLR3250

0+ I I

T T T
Jan Feb Mar

I
Apr May  Jun Jul
Month

Generator:Kohler 3250 Prime Power
Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Jan Feb Mar Apr May

Battery:GS200 flow

Kohler 3250 Prime PowerOutput

Jun Jul

l l T T 1
Aug  Sep Oct Nov Dec

Value

6699

1948

1728.30
0.18
112291864
16762
4200
16800
26348078
0.23
259265120

43

. 16,800

I 0.00

Nov

Aug Sep Oct Dec

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kW
L/yr
L/kWh
kWh/yr

%



Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Jan Feb Mar

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output

Capacity factor

Apr

Battery State of Charge

May Jun  Jul  Aug

Inverter

Sep

Value

Value

48000

48000

0.000

0.308

28359858

19882438

36487

8440933

23764098

25

Oct Nov Dec

Rectifier

24,000

2,043

10,874

Units
kWh

kWh

hr

$/kwh
$/kWh
kWh/yr
kWhlyr
kWh/yr
kWh/yr

kWh/yr

Units

21,600 kW

3,237 kW

12,988 kW

13 %

80

80

100



Qyaatiyoperation Inverter 2,471 Rectifier 6,211 Heits

Energyin 19,882,438 33,364,564 kWh/yr

Energy out 17,894,204 28,359,858 kWh/yr

Losses 1,988,234 5,004,706 kWh/yr
o4 Rectifier Output Power

IIIIIIIIII: LI I I Illl

llqllllllll;‘ I!‘ |
>\18 *Ii IIII I"II“I"III IIII: |r| | II“ IIII Illf | I

. 12,987

© | IR
%12 "I"III IIIllllllliII II.I IIIII:IIIII:IIIIII.II:IIIIII IIII III‘IIII 1IIII (N II II: | II IIIII:I ! I | III III I"III1IIII r r i
‘5 |" 1II i l L} | rIIIIIII 'II IIII I| II ;A g I N |II III (LI N i IIIII Iullllrll II i rIII
(o] ] 1 | SR || L
T 6 Illlll::“}llnull:ll I:IIII IIII 1| II 1“I |f| 1 IIIIIII II III : IIII Ill III II I "' II LI | IlllllﬂllI I"II H '
O : Iml “I"I:lI.:I:IIIIITIIIIIIlflrllll:‘l: II*“ II ; I”1|III Ilrlllllll Illl I I III lll IIliljllllllll IIIIII I‘I:III:IIIJ‘I :I‘I:"I II‘II::I II‘“II‘JT III""IIIII Ilh”
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
24 (] nm y Ivrter tPUt Powe 10,873
IIIII 1 III IIIIII IlI 1"|I"II1 I.IIII 1 1 IIII II:I III II III 1 1 II I" II IIIII T III | L III IIII .
>,18 I ” I."' II”IIIII III"II.IIIIIIII ! | ‘ “ III I . | L [I1} | |I| L ”"I L II II.I ren III 1 IIIIII
:Df r II IIII 1 IIII |" III 1 II ] 1 I II 11 II IIIIII:I IrIIIIIIIIIII U
%1 2 i :I I:I II ! I I I” Illl:lllll: \ III 11 IIIIIIIIII III“I IIIII:II:III IIIIIIIII: : .
- 6 1 |I 1 1 ! I :III:: : 1
m II IIII I IIII llr IIIII III III
0 1l By THN| ol me e 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Emissions
Pollutant Emissions Units
Carbon dioxide 69150936 kg/yr
Carbon monoxide 289829 kglyr
Unburned hydrocarbons 33199 kglyr
Particulate matter 8300 kglyr
Sulfur dioxide 142377 kglyr
Nitrogen oxides 289829 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture

Generator Kohler 3250 Prime Power 22,400 kW
Dispatch Strategy Cycle Charging
Cost summary
7] Kohler 3250 Prime Power [] Component
240m —
220m -
200m
180m |
160m -
&
:§ 140m -
£ 120m-
R
£ 100m-
2 80m |
60m
40m
20m
0 —
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 507364928 $
Levelized cost of energy 0.405 $/kWh

Net Present Costs

Component Capital Replacement O&M Fuel

Kohler 3250 Prime Power 19,821,428 143,797,872 110,637,144 235,007,568

System 19,821,428 143,797,872 110,637,144 235,007,568

Annualized Costs

Component Capital Replacement O&M Fuel
Kohler 3250 Prime Power 1,533,274 11,123,395 8,558,268 18,178,864
System 1,533,274 11,123,395 8,558,268 18,178,864

-1,899,339

-1,899,339

Salvage Total

Salvage Total
-146,922 39,246,879

-146,922 39,246,879

507,364,673

507,364,673



Fuel
10m

5m

Sm- |
10m—
-15m
-20m -~

-25m

Nominal Cash Flow ($)

-30m

-35m

-40m

-45m

-50m -

Replacement Operating Capital

Salvage

0123 456 7 8 9 10 111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator

Total

Load

AC primary load
DC primary load

Total

Year

Production(kWh/yr)

Consumption(kWh/yr)

Value Units
174601 kWh/yr

5507 kWhiyr
52841 kWhlyr

0

Fraction (%)

97,033,256

97,033,256

Fraction (%)

96,858,648

0

96,858,648

100

100

100

100



771 KHLR3250

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

Generator:Kohler 3250 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Jan Feb Mar

Emissions

Kohler 3250 Prime Powe rOutpul

12 RRE / "I

Value

8760

1

2

234220

0.18

97033256

11077

5600

22400

23011234

0.24

226430576

43

0.00

AugSepOctNovDec

Units

starts/yr

$/hr
$/kWh
KWhyr
kw
kw

kW

L/kWh

KWhiyr

%



Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Emissions

60393336

253124

28994

7249

124345

253124

Units
kglyr
kalyr
kglyr
kalyr
kglyr

kglyr



System Report
System architecture

PV Solar World 320W flat plate PV Copy 5,000 kwW
Generator Kohler 3250 Prime Power 22,400 kwW
Converter System Converter 24,000 kwW
Dispatch Strategy Cycle Charging

Cost summary

[ Solar World 320Wflat plate PV Copy Component
240m — Converter Kohler 3250 Prime Power
220m —
200m —
180m —
160m —
e 140
ol m—
8
€ 120m
&
£ 100m
2 80m
60m |
40m
20m
0 T T T T 1
-20m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 520071488 $
Levelized cost of energy 0415 $/kWh

Net Present Costs

Component Capital Replacement O&M Fuel Salvage Total

Solar World 320W flat plate PV Copy 15,000,000 0 969,563 0 0 15,969,563
Kohler 3250 Prime Power 19,821,428 143,797,872 110,637,144 222,064,784 -1,899,339 494,421,889
Converter 7,200,000 3,054,769 0 0 -574,938 9,679,831
System 42,021,428 146,852,640 111,606,664 222,064,784 -2,474,277 520,071,239

Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 1,160,316 0 75,000 0 0 1,235316
Kohler 3250 Prime Power 1,533,274 11,123,395 8,558,268 17,177,684 -146,922 38,245,699

Converter 556,952 236,300 0 0 -44474 748,778



Syreponent

Fuel
15m

10m

5m

Sm-{
-10m
-15m-

-20m

Nominal Cash Flow ($)

25m- |
-30m
35m- |
-40m

-45m

-50m -

Capitab42 Repldcennedtcs GRA3,264 FLel 77,684 Sabmages Tébr29,789

Replacement Operating

Capital Salvage

0123 456 7 8 9 1111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator

Total

Load

AC primary load
DC primary load

Total

Year

Value Units

547357 kWh/yr
1351 kWhiyr
28736 kWhlyr

0

Production(kWh/yr) Fraction (%)
6,443,367
91,574,000
98,017,368
Consumption(kWh/yr) Fraction (%)

96,862,808

0

96,862,808

93

100

100

100



14k

12k

10k

8k

Power (KWV)

6k

4k

2k

PV KHLR3250

0 I I I I I I I

T T 1
Oct Nov Dec

Jan Feb Mar Apr May  Jun Jul Aug  Sep
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value Units
Rated capacity 5000 kw
Mean output 736 kW
Mean output 17653.00 kWh/d
Capacity factor 1471 %
Total production 6443367 kWh/yr
Minimum output 0.00 kW
Maximum output 511250 kW
PV penetration 6.65 %
Hours of operation 4377 hrslyr
Levelized cost 0.192 $/kWh
PV Output
24 . 5,112.
%18 i
e i 1 | | | 1 NN} I ] IIIIT N WL R AL ‘ I‘I
A M
8 m | II rI I 1L I I l
T I L1} II IIIII‘IIII I ni HII IIII|I Il
6
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Generator:Kohler 3250 Prime Power
Quantity Value Units
Hours of operation 8760 hrs/yr

Number of starts

1 starts/yr



aagmenal life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energyin

Energy out

Losses

Kohler 3250 Prime PowerOutput

Value 2 Ynits
2342.20 $/hr
0.18 $/kWh
91574000 kWh/yr
10454 kW
5600 kW
22400 kW
21743916 Lliyr
0.24 L/kWh
213960160 kWh/yr
43 %
Oct Nov Dec
Rectifier Units
24,000 21,600 kW
624 0 kw
0 0 kw
4,601 0 kW
3 0 %
4,311 0 hrslyr
6,070,614 0 kWh/yr
5,463,549 0 kWh/yr
607,065 0 kWh/yr



Rectifier Output Power

N
N

AN
oo

I 0.00

Hour _oj Da
N

[e2]

o

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

Inverter Output Power

N
N

AR
oo

Hour gf Da
N

]

B B e

o

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

Emissions

Pollutant Emissions Units
Carbon dioxide 57067240 kglyr
Carbon monoxide 239183 kglyr
Unburned hydrocarbons 27397 kglyr
Particulate matter 6849 kglyr
Sulfur dioxide 117497 kglyr
Nitrogen oxides 239183 kglyr

HOMER Energy, LLC © 2016



Appendix D — AUTEC Scenarios

System Report
System architecture
Wind Turbine

Generator
Battary
GConveriar

Dispatch Stratagy

Cost summary

Siemans 2.3 MW - 108

Kohier 3250 Prime Powsr

GS200 flow

System Convertar

Cycle Charging

Wohior 3250 Prime Power (1] Slemans 2.3 M- 108
Comriar

|| Companen.

Tokal net present cost

Lewelized cost of enargy

Net Present Costs
Component
Siemens 2.3 MW - 108

Kohler 3250 Prime Power
G200 flow
Comveriar

Syslem

Annualized Costs
Component
Siamens 2.3 MW - 108

Capital Replacement  O&M

9,000,000
2,346,591
3,805,070

600,000

15,841,681

Capital
896,189

2869263 1939126

5707372 426,261
86018 arzziz
254,564 o

BO1T217 2737800

Replacement (1]

221,950

41

3,250

12

2,000

47442712 §

Fuel
o

21,940,282

21,940,282

Fuel

150,000

o

KW
shings

KW

0.261 $4&Wh

Salvage
1817013

~HTEN
-11,663
47812

Salvage
-125,083

Total

12,191,376
30,102,895
4341737
806,652

47 442,881

Total
943,056



System Report
System architecture
Wind Turbine

Generator
Battery
Converter

Dispatch Strategy

Cost summary

Kohler 3250 Prime Power |

22m

20m

18m

16m

14m

12m

10m

Net Present Cost ($)

8m
6m -
4m
2m—

0 T

2m -

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component

Siemens 2.3 MW - 108
Kohler 3250 Prime Power
GS200 flow

Converter

System

Annualized Costs

Component

Siemens 2.3 MW - 108

Capital

Siemens 2.3 MW - 108 2
Kohler 3250 Prime Power 3,250 kW
GS200 flow 12 strings
System Converter 2,000 kW
Cycle Charging
| Siemens2.3 MW- 108 Component
Converter GS200 flow
Fuel Operating Replacement Sal
Category
47442712 $
0.261 $/kWh
Capital Replacement O&M Fuel Salvage Total
9,000,000 2,869,263 1,939,126 0 -1617,013 12,191,376
2,346,591 5,707,372 426,261 21,940,282 -317,611 30,102,895
3,895,070 86,018 372,312 0 -11,663 4,341,737
600,000 254,564 0 0 -47.912 806,652
15,841,661 8,917,217 2,737,699 21,940,282 -1,994,198 47,442,661
Capital Replacement O&M Fuel Salvage Total
696,189 221,950 150,000 0 -125,083 943,056



Kolngp&aéatPrime Power

GS200 flow
Converter

System

Fuel
10m

8m
6m

4m -

Nominal Cash Flow ($)

Capital1,519
301,301
46,413

1,225,422

Replacement Capital

Replacerderit490 O&BR,973 Fuél697,177 Salvage69 TotaB28,590

6,654 28,800 0 -902

19,692 0 0 -3,706

689,786 211,773 1,697,177 -154,260
Operating Salvage

0123 456 7 8 9 10 111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator
Wind Turbine

Total

Load

AC primary load
DC primary load

Total

Year

Value Units

4217891 kWhiyr
488 kWhiyr
3675 kWhiyr

0

Production(kWh/yr) Fraction (%)
7,356,061
13,081,490
20,437,550
Consumption(kWhl/yr) Fraction (%)
14,060,971

0

14,060,971

335,853

62,399

3,669,898

36

64

100

100

100



2.8k~

Power (KWV)

Jan Feb Mar

Jun Jul

Month

Wind Turbine:Siemens 2.3 MW - 108

Quantity

Total rated capacity
Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 3250 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output

Min. electrical output

Aug

Sep

77 KHLR3250 [ S2300

Oct  Nov  Dec

Value

4600

1493

32.46

13081490

3.12

4629.60

93.03

8760

0.072

Value

3261

911

5

235.85

0.20

7356061

2256

813

Units
kw

kW

%
kWhlyr
kw
kW

%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw

kW



Haxrtiggtrical output

Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

VR
oo

Hour gf Da
N

0
Jan Feb Mar
Battery:GS200 flow
Quantity
String size

Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

Kohler 3250 Prime PowerOutput

Value 3250

1697178

0.23

16700232

44

. 3,250.(

Nov Dec

Value

Value

7200

7200

0.000

0.159

3953248

2769061

2134

1182053

3309657

25

Wits
L/yr
L/kWh
kWh/yr

%

Units

kWh
kWh

hr

$/kwh
$/kwh
kWh/yr
kWh/yr
kWh/yr
kWh/yr

kWh/yr

12

12

100



24
!

18 |||1I|I I I
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“§12 L] |
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oyttt 4

“J. .l

Iy B i 'r

Battery State of Charge

i "'|"|'-' Ilil'r';ll',l,l'nllrlhllhl it

|"|' ||"|'||' ..|.

Mot Al

. 100.00

0 0.00
Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier
Capacity 2,000 1,800
Mean output 284 451
Minimum output 0 0
Maximum output 1,988 2,000
Capacity factor 14 23
Hours of operation 3,651 3,335
Energyin 2,769,061 4,650,904
Energy out 2,492,151 3,953,248
Losses 276,910 697,656
o4 Rectifier Output Power
||| i T ! i | o LTI 2,000.(
I I 1 Il e II:III:IIIIII :I ! IIII. III:II III III IIIrILI IIJIFI 1 | II H I | | II .
%18 IIIIII |IIII JIIII m II II H | ”” r H | II |L |I
J | nh I n I | 1 ' | |
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8 1 Il II I I | I III II l“ I II I J I Illl
T | I I IIII IIIIIII IIIIII IIIIII III | .I IIIIII 1 II I I
6 II II - 8 IIIIIIIIIII 1 I IIII IIII II | 1
0 f ;:IIIII IIlI IIIIII LI II”lI IIIIIIIIII: :IIII I:I‘1r||| | II I ! I”I‘I II‘I ¥ |||| 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
24 Inverter Output Power
1,987.¢
I:I |II:I II1 III" 1] I IIlllJ I‘ |f |II III |I IIIIIII :I III:IIII| I I}Il | II III II: L Illl |1IIIIII II [ I1 III I" III | Illl:l: .
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% i III M I : :I rﬂ II !llllﬁl II IIH::III IIIIIIIIIIII ll:l" |II e :
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II | I IIIII q II I I:II I J :ll II I |I | II IIII‘ Il IIIII IIII.I I" III."I HF 'h“l p . I I | r‘l IIII I: Illll | II illtll II
Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov  Dec
Emissions
Pollutant Emissions
Carbon dioxide 4454270
Carbon monoxide 18669

Units
kW

kw
kw
kw

%
hrs/yr
kWh/yr
kWh/yr

kWh/yr

Units
kglyr

kg/yr



Pollutant
Unburned hydrocarbons

Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Emissions Units
2138 kglyr

535 kglyr
9171 kglyr

18669 kglyr



System Report
System architecture
PV

Wind Turbine
Generator
Battery
Converter

Dispatch Strategy

Cost summary

Solar World 320W flat plate PV Copy
Siemens 2.3 MW - 108

Kohler 3250 Prime Power

GS200 flow

System Converter

Cycle Charging

[ Solar World 320Wflat plate PV Copy Component
24m — Kohler 3250 Prime Power Siemens 2.3 MW- 108
2om I
20m
18m
16m
&
R 14m
S
£ 12m-
&
& 10m-
2 8m— E—
6m |
4m
2m -
0+ T T T T 1
2m4
Capital Fuel Operating Replacement
Category

Cost Summary

Total net present cost

Levelized cost of energy

Net Present Costs

Component

Capital Replacement O&M

Solar World 320W flat plate PV Copy 6,000,000 0 387,825

Siemens 2.3 MW - 108
Kohler 3250 Prime Power
GS200 flow

Converter

System

Annualized Costs

9,000,000 2,869,263 1,939,126

2,346,591 4,600,629 362,995
4,868,838 107,521 465,390
900,000 381,846 0

23,115,428 7,959,259 3,155,337

Sal

2,000 kW
2

3,250 kW
15 strings

3,000 kW

48557108 $

0.267 $/kWh

Fuel
0
0
16,239,458
0
0
16,239,458

Salvage  Total

0 6,387,825

-1,617,013 12,191,376

-208,930 23,340,743

-14,578 5,427,171

-71,867 1,209,979

-1,912,389 48,557,093



Component Capital Replacement O&M Fuel Salvage
Solar World 320W flat plate PV Copy 464,126 0 30,000 0
Siemens 2.3 MW - 108 696,189 221,950 150,000 0 -125,083
Kohler 3250 Prime Power 181,519 355,879 28,079 1,256,193  -16,162
GS200 flow 376,626 8,317 36,000 0 -1,128
Converter 69,619 29,537 0 0 -5,559
System 1,788,080 615,684 244,079 1,256,193 -147,932
Fuel Capital Replacement  [7] Operating Salvage
10m
5m
. O T T T e T T e e T T T T e
&
g
5 -5m—
8
©
£ -10m-
2
-15m
-20m
-25m -
0123456 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25
Year
Electrical
Quantity Value Units

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component Production(kWh/yr)
PV

Generator
Wind Turbine

Total

Load Consumption(kWh/yr)

AC primary load

DC primary load

3,250,128

5,318,757

13,081,490

21,650,376

5480098 kWh/yr
157 KWhiyr
2506 kWhiyr

1

Fraction (%)

Fraction (%)

14,061,302

0

Total

494,126

943,056

1,805,508

419,816

93,597

3,756,104

15

25

60

100

100



Load Consumption(kWh/yr) Fraction (%)

Total 14,061,302

PV KHLR3250 82300
2.8k~

2.6k~
2.4k
2.2k
2.0k
1.8k
1.6k 4‘ | | | | | |

1.4k

Power (KWV)

1.2k
1.0k
0.8k
0.6k
0.4k
0.2k

0 T l l l l l l l T T T 1
Jan Feb Mar Apr May  Jun Jul Aug  Sep Oct Nov Dec

Month

PV:Solar World 320W flat plate PV Copy
Quantity Value

Rated capacity 2000
Mean output 371
Mean output 8904.50
Capacity factor 18.55
Total production 3250128
Minimum output 0.00
Maximum output 1996.60
PV penetration 23.11
Hours of operation 4370

Levelized cost 0.152

PV Output

0

. 1,996.!

I 0.00

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

Wind Turbine:Siemens 2.3 MW - 108
Quantity Value

Units
kW

kw
kWh/d
%
kKWh/yr
kw
kw

%
hrs/yr

$/kWh

Units

100



@ng@@d capacity

Mean output
Capacity factor
Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 3250 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

12 {

G

5

3 I |I| |
6 i [ b

Jan Feb Mar Apr

Battery:GS200 flow

Kohler 3250 Prime PowerOutput

Value 4600

1493
32.46
13081490
3.12
4629.60
93.03
8760

0.072

Value

2777

532

235.85
0.20
5318757
1915

813

3250
1256194
0.24
12360949

43

. 3,250.(

Sep Oct Nov Dec

its
kw

Y%
kWh/yr
kw
kw

%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kw
L/yr
L/kWh
kWh/yr

%



Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

REE |

‘ {
°12 ||IIHI|‘ | I il
||||‘| |1|

Jan Feb Mar

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output

Capacity factor

| i HI
. “J"I "uln il ||'|

Apr

Batte ry State of Charge

,1‘,,, ,u|-|| A i"

Jun Jul

May

Aug

Inverter

e

Sep

Value

Value

9000

9000

0.000

0.111

4010070

2808839

2134

1199097

3357196

25

. 100.00

"|~ .F""' | | .

ki I

Dec

Oct Nov

Rectifier
3,000

408

2,691

14

2,700

330

2,689

Units
kWh

kWh

hr

$/kWh
$/kWh
kWh/yr
kWh/yr
kKWh/yr
kWh/yr

KWhiyr

Units
kW

kW

kW

1 %

15

15

100



RQuaeti®operation Inverter 4,446 Rectifier 2426 Hoits

Energyin 3,975,608 3,401,441 kWhlyr
Energy out 3,578,049 2,891,229 kWh/yr
Losses 397,560 510,212 kWh/yr
o4 Rectifier Output Power
|
| | II | II‘II i ! I
%18 || |I|I|'||'|I|||"|”' e L |:I
%12 I " I l |I I “1I: II I;II III IrlllI II II JIIII I I 1 III II II| i III II |
g ‘II il Ii kl : I Il I " II Ilhll III I:hl I 1 I IJ II IIIII II"IIIJII I II: IIIIII :II I:1I| I|I IF | I II II
T 6 II I I|IIII IIII I III I 1 II| ]I | II IIII”I1IIIIIII II Hl N, I ||||| |I‘ I“II I"1IIII I I |“ || IIIII :“ *IIII | I [ R AR rl
0 II II III: : || II III I L rl II"!I"III :i II"III II ”IIIIIIIIIIIII IIII IIIII :III:.IIIII"IIIIIIIII: II :"I I:I:II
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
o4 Inverter Output Power
|‘ 1 ‘ [P I||| | ”' I|||I ||| II | .2’69(”
| I I | ‘ 1
%18 | 11‘ | P ||| |f 'l . " |||H||| |1' [T
= | |'i| ' "I il I i |.|'.'||' Y '|
;12 II Ill | I | III I‘I ) IImllllll Ilhll Iulll‘ihi III”IrIIII ‘Ir l|II I .
jo: 6 i I ""ﬂ |I II“ "I I“” I |IIIIIII|III Il I”hrlll IIIHI|;II L] II II:IIIIIII 1HE III I |

| I‘ ”I i | I| Ilhllllll ! I III ::IIIII i IIIIIII|I IIIIIII |I IIIII IIII IIIIII

0 I*' ||hh ITIIII IIIII I|I|I|I|rIIIIIIIIIIII|”I Il‘
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

IlJI' ) ||||‘ |

Emissions

Pollutant Emissions Units
Carbon dioxide 3296900 kglyr
Carbon monoxide 13818 kglyr
Unburned hydrocarbons 1583 kglyr
Particulate matter 396 kglyr
Sulfur dioxide 6788 kglyr
Nitrogen oxides 13818 kglyr

HOMER Energy, LLC © 2016



System Report
System architecture

PV Solar World 320W flat plate PV Copy
Generator Kohler 3250 Prime Power

Battery GS200 flow

Converter System Converter

Dispatch Strategy Cycle Charging

Cost summary

7] Solar World 320Wlat plate PV Copy Component
35m — GS200 flow Kohler 3250 Prime Power
30m |
25m
;;@ 20m
S
ggj 15m -
2 10m
5m
0 T T I 1
-5m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost
Levelized cost of energy
Net Present Costs
Component Capital Replacement O&M
Solar World 320W flat plate PV Copy 12,000,000 0 775,651
Kohler 3250 Prime Power 2,346,591 7,159,266 529,525
GS200 flow 3,245,892 71,683 310,260
Converter 900,000 381,846 0
System 18,492,482 7,612,796 1,615,436
Annualized Costs
Component Capital Replacement O&M
Solar World 320W flat plate PV Copy 928,253 0 60,000

4,000 kW
3,250 kW
10 strings

3,000 kW

58783660 $

0.323 $/kWh

Fuel

31,284,102

0

31,284,102

Fuel

Salvage Total

0 12,775,651
-139,599 41,179,885
-9,719 3,618,116
-71,867 1,209,979

-221,185 58,783,631

Salvage Total
0 988,253



KolngpdaéatPrime Power
GS200 flow
Converter

System

Fuel Capital
2m -

Capitdl519 Replacarend1 O&MN,961

251,084

69,619

1,430,475

Replacement

Operating

5545 24,000 0 -752

29,537 0 0 -5,559

588,883 124,961 2,419,962 -17,110

Salvage

2m-

-4m -

-6m —

-8m—

-10m

Nominal Cash Flow ($)

-12m

-14m—

-16m

-18m

-20m -

0123 456 7 8 9 1 111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator

Total

Load

AC primary load
DC primary load

Total

Year

Production(kWhl/yr)

Consumption(kWhl/yr)

Value Units

604374 kWhyr
0 kWh/yr
0 kWhlyr

0

Fraction (%)

6,500,257
10,696,306

17,196,562

Fraction (%)

14,061,459
0

14,061,459

Fael19,962 Salvageo TetaBs444

279,877

93,597

4,547,171

38

62

100

100

100



PV KHLR3250
2.4k~

2.2k

2.0k

1.8k

1.6k i | p—

1.4k |

1.2k

Power (KWV)

1.0k}

0.8k

0.6k

0.4k

0.2k

0 l l l l l l l l T T T 1
Jan Feb Mar Apr May  Jun Jul Aug  Sep Oct Nov Dec

Month

PV:Solar World 320W flat plate PV Copy
Quantity Value Units

Rated capacity 4000 kw
Mean output 742 kW
Mean output 17809.00 kWh/d
Capacity factor 18.55 %
Total production 6500257 kWh/yr
Minimum output 0.00 kW
Maximum output 3993.10 kW
PV penetration 46.23 %
Hours of operation 4370 hrs/yr

Levelized cost 0.152 $/kWh

PV Output

0

. 3,993.

I 0.00

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

Generator:Kohler 3250 Prime Power
Quantity Value Units

Hours of operation 4051 hrs/yr

Number of starts 1758 starts/yr



QB%WI life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

6 | || LI IR LR R III

Jan Feb Mar

Battery:GS200 flow

Quantity
String size
Strings in parallel

Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost

Energyin

Kohler 3250 Prime PowerOutput
B L

LlTlrI”III ‘“I I

sMwu T

;..' i 1...,. Bl

i

Oct Nov Dec

Value 4

235.85
0.20
10696306
2640

813

3250
2419964
0.23
23812448

45

Value

Value

6000

6000

0.000

0.241

4366512

Units
$/hr
$/kWh
kKWhiyr
kW
kW
kW
Liyr
L/kWh
kKWhiyr

%

Units

kWh
kWh

hr

$/kWh

$/kWh

KWhyr

10

10

100



Bralitut Value 3060535 KRitSr
Storage depletion 4746 kWhiyr
Losses 1301230 kWhiyr
Annual throughput 3658050 kWhiyr
Expected life 25 yr
o4 Battery State of Charge
I I IIII|IIII|“I " II L II II I| 1 1 ! | rl F I| Iil| I !
1 h I I
13 | h(i | |I|H| } h ‘l ‘ I
g “'Mﬁ | | W“ m J .|I ‘1Ir... |t 'j IM '“
5124 *.. . M "h“ I
]3: l I I ; II:II f 1 # ” M Il II h n I|I|IIII 1
6 ! aiml 1 I|I III IIIIIIII | II I ”I II | I IIl |IIIII
el -,. e *“- ;., g Wl | | *. Ih "1} e
0 | IIII “I"I III II Il | | * + | ‘
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Converter
Quantity Inverter Rectifier Units
Capacity 3,000 2,700 kW
Mean output 756 316 kw
Minimum output 0 0 kw
Maximum output 2,754 1,793 kW
Capacity factor 25 11 %
Hours of operation 5,168 2,482 hrslyr
Energyin 7,359,752 3,258,656 kWh/yr
Energy out 6,623,762 2,769,838 kWh/yr
Losses 735,990 488,819 kWhiyr

Rectifier Output Power

IIII | | | Il | r

HT ..J.'l'r v N4l '.1.’||“ ] l','
| 1l |||II || |II |||I|||| I‘
T |

II IIIIIIII |IIIIIIIIIIIIIII1IIIIIII:IIIII 1Ill|llllll I|l”hlllll IIIIII IIIILII

.‘wq |||.. AT ||'|' |.|]

Jul  Aug Sep

Oct Nov

J ,|'I i

LT r ll sy

Dec

. 1,792




(AN
oo} N

Hour gf Da
N

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

Inverter Output Power

+||'Iill"' rl" 'I ." " Ur il ; , r‘p | W II
\HIF Ilm + IH.L 'J""'" ¥

! .|,.|...|'11r|. "1 uﬂ |||'l"!',..:.. ol

Apr May Jun Jul Aug Sep Oct Nov Dec

Emissions

6351233

26620

3049

762

13077

26620

Units
kglyr
kglyr
kglyr
kglyr
kglyr

kglyr



System Report

System architecture

PV Solar World 320W flat plate PV Copy 2,000 kW
Wind Turbine Siemens 2.3 MW - 108 2
Generator Kohler 3250 Prime Power 3,250 kW
Converter System Converter 1,000 kW
Dispatch Strategy Cycle Charging
Cost summary
7] Solar World 320Wlat plate PV Copy Component
26m Kohler 3250 Prime Power Siemens 2.3 MW- 108
24m -
22m
20m
18m
& 16m-
b/}
§ 14m -
I
3 M
8m
6m
4m
2m
0+ I I I | 1
2m -
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 60113544 $
Levelized cost of energy 0.331 $/kWh
Net Present Costs
Component Capital Replacement O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 6,000,000 0 387,825 0 0 6,387,825
Siemens 2.3 MW - 108 9,000,000 2,869,263 1,939,126 0 -1,617,013 12,191,376
Kohler 3250 Prime Power 2,346,591 12,285,225 860,757 25,652,476 -14,054 41,130,995
Converter 300,000 127,282 0 0 -23,956 403,326
System 17,646,590 15,281,769 3,187,708 25,652,476 -1,655,023 60,113,520
Annualized Costs
Component Capital Replacement O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 464,126 0 30,000 0 494,126



Siempon2rt MW - 108
Kohler 3250 Prime Power
Converter

System

Capitél 189
181,519
23,206

1,365,041

Replacaneat0 O&NI000
950,316 66,583
9,846 0

1,182,112 246,583

Fuel 0

1,984,331

0

1,984,331

Sdlvage3
-1,087
1,853

-128,023

Fuel
8m -

6m |
4m—

2m -

Replacement Capital

Operating Salvage

Nominal Cash Flow ($)

0123 456 7 8 9 10 111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator
Wind Turbine

Total

Load

AC primary load
DC primary load

Total

Year

Value

Production(kWh/yr)
3,250,128

7,640,236
13,081,490

23,971,854

Consumption(kWh/yr)

Units
9828963 kWh/yr

716 kWhiyr
6247 KWhiyr

0

Fraction (%)

Fraction (%)

14,060,743

0

14,060,743

Totak 3,056
3,181,662
31,199

4,650,044

14
32
55

100

100

100



3.5k~

3.0k

2.5k

1.0k

0.5k

PV KHLR3250 82300

0 i
Jan

I
Feb

T
Mar

l l l l T
Jun Jul Aug  Sep

Month

l T T 1
Apr May Oct Nov Dec

PV:Solar World 320W flat plate PV Copy

Quantity Value Units
Rated capacity 2000 kw
Mean output 371 kW
Mean output 8904.50 kWh/d
Capacity factor 18.55 %
Total production 3250128 kWh/yr
Minimum output 0.00 kW
Maximum output 1996.60 kW
PV penetration 2311 %
Hours of operation 4370 hrs/yr
Levelized cost 0.152 $/kWh
o4 PV Output
.1,996.£
o A
R e B LA
I0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind Turbine:Siemens 2.3 MW - 108
Quantity Value Units
Total rated capacity 4600 kW
Mean output 1493 kW



@agﬁgﬁjl factor

Total production
Minimum output
Maximum output
Wind penetration
Hours of operation

Levelized cost

Generator:Kohler 3250 Prime Power

Quantity

Hours of operation
Number of starts
Operational life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Hour of Day
—_ —_ N
o N o b

o

Jan Feb Mar

Converter
Quantity

Capacity

Kohler 3250 Prime PowerOutput

Aug

Inverter

Value 32.46
13081490
3.12
4629.60
93.03

8760

0.072

Value

6585

550

235.85

0.20

7640236

1160

813

3250

1984332

0.26

19525830

39

l 3,250.(

Sep Oct Nov  Dec

Rectifier

Units
kKWh/yr
kW
kW

%
hrs/yr

$/kWh

Units

hrs/yr
starts/yr
yr

$/hr
$/kWh
kWh/yr
kw
kw
kw
L/iyr
L/kWh
kKWh/yr

%

Units

1,000 900 kW



Haanarut Inverter 84 Rectifier
Minimum output 0
Maximum output 1,000
Capacity factor 8
Hours of operation 1,813
Energyin 821,853
Energy out 739,666
Losses 82,186

Rectifier Output Power

N
N

AN
o

Hour _qf Da
N

(]

o

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

Inverter Output Power

N
=

AN
e

Hif """""”ﬂ"ll'p |,|,.I|:|'|II|I.|,.J“.".."1 i

Hour _oj Da
N

(e}

..III .|... 114}
. "' i ||"'“”|"""'H""|.l |Ir||ﬂ Il'||'|1|'I|I'H"I|'H'|1l|' r"|h |/ "| it

o

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

Emissions

Pollutant Emissions

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides

HOMER Energy, LLC © 2016

I 0.00

. 1,000.(

5207910

21828

2500

625

10723

21828

Wits
kw
kw

%
hrs/yr
kWh/yr
kWh/yr

kWh/yr

Units
kglyr
kglyr
kglyr
kg/yr
kglyr

kg/yr



System Report
System architecture

Generator Kohler 3250 Prime Power 3,250 kW
Battery GS200 flow 6 strings
Converter System Converter 1,000 kw
Dispatch Strategy Cycle Charging

Cost summary

GS200 flow I Kohler 3250 Prime Power Component
45m— B Converter
40m —
35m
30m
&
B 25m
8
€
g 20m —
o
2 15m
10m —
5m
0 T ‘ T T T 1
-5m-
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 65802344 $
Levelized cost of energy 0.362 $/kWh

Net Present Costs

Component Capital Replacement  O&M Fuel Salvage Total

Kohler 3250 Prime Power 2,346,591 15,398,611 1,024,020 44,989,192 -530,288 63,228,126
GS200 flow 1,947,535 43,013 186,156 0 -5,832 2,170,872
Converter 300,000 127,282 0 0 -23,956 403,326
System 4,594,126 15,568,906 1,210,175 44,989,192  -560,076 65,802,323

Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total
Kohler 3250 Prime Power 181,519 1,191,150 79,212 3,480,111 -41,020 4,890,972
GS200 flow 150,650 3,327 14,400 0 -451 167,926

Converter 23,206 9,846 0 0 -1,853 31,199



Syreponent
Fuel
3.0m—
2.0m—

1.0m |

-1.0m—

-2.0m—

Nominal Cash Flow ($)

-3.0m—

4.0m—

-5.0m—

6.0m-

Capital376 Replacem2dt, 323 O&M 612 Fued 480,111 Salvag@24 Totsl090,098

Replacement Capital [ Operating

Salvage

0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

Generator

Total

Load

AC primary load
DC primary load

Total

Year

Production(kWh/yr)

Consumption(kWhl/yr)

Value Units

0 kWh/yr
0 kWhlyr
0 kWh/yr

0

Fraction (%)

14,686,122

14,686,122

Fraction (%)

14,061,459
0

14,061,459

100

100

100

100



771 KHLR3250
2.2k~

Power (KWV)

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

Month
Generator:Kohler 3250 Prime Power
Quantity Value Units
Hours of operation 7834 hrs/yr
Number of starts 694 starts/yr
Operational life 2 yr
Fixed generation cost 235.85 $/hr
Marginal generation cost 0.20 $/kWh
Electrical production 14686122 kWh/yr
Mean electrical output 1875 kW
Min. electrical output 813 kW
Max. electrical output 3250 kw
Fuel consumption 3480113 Lliyr
Specific fuel consumption 0.24 L/kWh
Fuel energy input 34244312 kWhlyr
Mean electrical efficiency 43 %

Kohler 3250 Prime PowerOutput

I 3,250.(

AN
oo

'. i 1 i
IIII ) ] 1 III IIJIIIII Illlll

Hour _qf Da
N

1 L |
6 I ::I 1] JII | II | : :JIII |
11 III I Illlllll:II”I" II III :|“ II IIII- | |" I

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

Battery:GS200 flow



Quantity

String size
Strings in parallel
Batteries

Bus voltage

Quantity

Nominal capacity
Usable nominal capacity
Autonomy

Lifetime throughput
Battery wear cost
Average energy cost
Energyin

Energy out

Storage depletion
Losses

Annual throughput

Expected life

>:]8 ‘I ! |I|I||I|Irllllfllullll 1II

< e e B B L R
e ||||||I|| IIII ]

°12 0 i |:|I IIIIII |I

3 I
II L | I I
:lo: | LT B IIII":I rl ﬂl “IIII "IIII

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output

Capacity factor

Battery State of Charge

May Jun  Jul  Aug

Inverter

Sep

Oct

1,000

904

Value

Value

3600

3600

0.000

0.334

1143102

800171

342931

956387

25

Nov Dec

Rectifier

Units
kWh

kWh

hr

$/kWh
$/kWh
kWh/yr
kWh/yr
kWh/yr
kWh/yr

KWhiyr

Units

900 kwW

82 130 kW

0 kW

1,000 kW

8 13 %

100



Quaatifoperation

Energyin
Energy out

Losses

IILIJI III Illillr I“III
itk
Apr May Jun  Jul  Aug Sep Oct Nov Dec

o LR

Jan Feb Mar

Emissions
Pollutant

Carbon dioxide

Carbon monoxide
Unburned hydrocarbons
Particulate matter
Sulfur dioxide

Nitrogen oxides
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Inverter 971 Rectifier

800,171

720,153

80,017

Rectifier Output Power

Apr May Jun  Jul  Aug Sep Oct Nov Dec

Inverter Output Power

HII

Emissions

1,411 Hais

1,344,841 kWhlyr

1,143,102 kWhlyr

201,739 kWhiyr

. 1,000.(

9133608

38281

4385

1096

18805

38281

Units
kg/yr
kglyr
kglyr
kglyr
kglyr

kglyr



System Report
System architecture

PV Solar World 320W flat plate PV Copy 3,000 kW
Generator Kohler 3250 Prime Power 3,250 kW
Converter System Converter 2,000 kW
Dispatch Strategy Cycle Charging

Cost summary

[ Solar World 320Wflat plate PV Copy Component
40m Converter Kohler 3250 Prime Power
35m |
30m |
~ 25m -
£
1t
§ 20m
c
&
<]
& 15m—
2
10m+
5m
0 T T T I 1
-5m-
Capital Fuel Operating Replacement Sal
Category
Cost Summary
Total net present cost 65865580 $
Levelized cost of energy 0.362 $/kWh

Net Present Costs

Component Capital Replacement O&M Fuel Salvage Total

Solar World 320W flat plate PV Copy 9,000,000 0 581,738 0 0 9,681,738
Kohler 3250 Prime Power 2,346,591 15,872,167 1,077,743 36,325,876 -145,221 55,477,156
Converter 600,000 254,564 0 0 -47912 806,652
System 11,946,591 16,126,731 1,659,481 36,325,876 -193,132 65,865,547

Annualized Costs

Component Capital Replacement O&M Fuel Salvage Total
Solar World 320W flat plate PV Copy 696,189 0 45,000 0 0 741,189
Kohler 3250 Prime Power 181,519 1,227,782 83,368 2,809,966  -11,233 4,291,402

Converter 46,413 19,692 0 0 -3,706 62,399



Fuel

Nominal Cash Flow ($)
&
3
1

-10m

-11m

-12m -

Capitdl1 Replademéni73 O&M,368 Faed09,966 Salvagd0 Tdtalb4,988

Replacement Capital [ Operating Salvage

012 3 456 7 8 9 1111213 14 1516 17 18 19 20 21 22 23 24 25

Electrical
Quantity

Excess electricity
Unmet load
Capacity shortage

Renewable fraction

Component

PV
Generator

Total

Load

AC primary load
DC primary load

Total

Year

Value Units

1683896 kWh/yr

1122 KWhiyr
11288 kWh/yr
0
Production(kWh/yr) Fraction (%)
4,875,192
11,192,983
16,068,174
Consumption(kWh/yr) Fraction (%)
14,060,337
0
14,060,337

30

70

100

100

100



PV KHLR3250

2.4k—
2.2k
2.0k
1.8k
1.6k \ L B — -
S 14k i | . | | _
% 1.2k ! ) ) B | |
o
1.0k | . . ‘ [
0.8k
0.6k
0.4k
0.2k
0+ I I I I I I I I | | | 1
Jan Feb Mar Apr May  Jun Jul Aug  Sep Oct Nov Dec
Month
PV:Solar World 320W flat plate PV Copy
Quantity Value Units
Rated capacity 3000 kw
Mean output 557 kW
Mean output 13357.00 kWh/d
Capacity factor 18.55 %
Total production 4875192 kWhlyr
Minimum output 0.00 kW
Maximum output 2994.80 kW
PV penetration 34.67 %
Hours of operation 4370 hrslyr
Levelized cost 0.152 $/kWh
PV Output

. 2,994.1

I 0.00

0

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

Generator:Kohler 3250 Prime Power
Quantity Value Units

Hours of operation 8245 hrs/yr

Number of starts 191 starts/yr



@ggmal life

Fixed generation cost
Marginal generation cost
Electrical production
Mean electrical output
Min. electrical output
Max. electrical output
Fuel consumption
Specific fuel consumption
Fuel energy input

Mean electrical efficiency

Jan Feb Mar

Converter
Quantity

Capacity

Mean output
Minimum output
Maximum output
Capacity factor
Hours of operation
Energyin

Energy out

Losses

Value 2 Ynits
235.85 $/hr
0.20 $/kWh
11192983 kWhlyr
1358 kW
813 kW
3250 kw
2809968 L/yr
0.25 L/kWh
27650084 kWhyr
40 %
AL e
ol U e e
o I Ly el L
Apr May Jun Jul Aug Sep Oct Nov Dec
Inverter Rectifier Units
2,000 1,800 kW
333 0 kW
0 0 kW
2,000 0 kW
17 0 %
4,247 0 hrslyr
3,241,253 0 kWhiyr
2,917,129 0 kWhlyr
324,124 0 kWhlyr



Rectifier Output Power

N
N

AN
oo

I 0.00

Hour Rf Da
N

[e2]

o

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

Inverter Output Power

N
N

. 2,000.(

Hour gf DaL
N o

]

e B b

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

o

Emissions

Pollutant Emissions Units

Carbon dioxide 7374803 kglyr
Carbon monoxide 30910 kglyr
Unburned hydrocarbons 3541 kglyr
Particulate matter 885 kglyr
Sulfur dioxide 15184 kglyr

Nitrogen oxides 30910 kglyr

HOMER Energy, LLC © 2016
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