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Executive Summary:

This Solar + Storage Feasibility Report for the Mexeye Loop Playground at Kilkich Reservation was
commissioned on behalf the Coquille Indian Housing Authority, “CIHA” to better understand
opportunities for CIHA facilities located on Kilkich Reservation to contribute to the following Coquille

Indian Tribe objectives of:

* Establish Energy Resilience: Reduce disruptions, damage, and recovery time
 Strengthen Economic Resilience: Minimize volatility in energy and fuel operating costs
* Achieve Energy Sovereignty: Self-sufficiency and control of our energy future

Access to usage data from the utility was authorized by CIHA and provides the basis for sizing solar
production and energy storage in accordance with defined Energy Resilience steps for incremental

development:

The utility data provided was used to define and evaluate the following:
e Annual net zero solar production targets,
e Daily, weekly and seasonal peak energy demand thresholds for peak shaving,
e Energy storage requirements for time of use tariff participation,
e Battery storage requirements to support continuous operations during short and long duration

utility outages.

Recommendations and proposals for each CIHA facility at Kilkich are designed to leverage readily or
potentially available funding for solar plus storage that contributes toward long term planning for net

zero energy generation and a campus wide VPP and Microgrid at Kilkich Reservation.

Several project sizes for solar generation and battery storage are identified with planning budgets and
operational values calculated. The suggestion for consideration is based on maximal use of the
existing transformer to contribute 54.06 kWdc of canopy mounted photovoltaic power and 19.8 kWh
of battery storage to a campus wide microgrid and virtual power plant. A covered sidewalk and sitting
area concept was developed to illustrate the physical size of a sufficient canopy for future planning in
and around the area which serves as a natural hub for residential gathering and recreation. A canopy
of this size may serve as a valuable shelter from the elements and support residential Community

Solar to reduce or alleviate distributed residential solar installation costs.
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Figure 1 Proposed initial system development for Mexeye Loop Playground

Study Narrative

The Coquille Indian Tribe (CIT) flourished in Oregon’s southwestern corner for thousands of years,
cherishing the bountiful forests, rivers and beaches of a homeland encompassing more than 750,000
acres. But the 19th century’s onslaught of European diseases, gold mining and westward
expansionism nearly erased the Coquille people. Treaties ceded their homeland to the U.S.
government, in exchange for promises that would go unfulfilled. As a result, the ancestral culture
nearly went extinct. In 1954, Congress declared the Coquille Tribe “terminated.” , but they have
endured. Restored to federal recognition in 1989, they are rebuilding their nation.

Today CIT numbers almost 1,200 members and has regained more than 10,000 acres of ancestral
homeland. CIT provides education assistance, health care, elder services and (where needed)
housing assistance to their people, while contributing substantially to the surrounding community’s
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economy. Their various enterprises employ about 600 people, and their community fund is the

region’s leading local source of charitable grants.

As a Sovereign Tribal Nation, the Coquille people strive for self-sufficiency and control of their own
energy future. The Coquille Indian Tribe’s Climate Adaptation Plan outlines strategies for steadily
strengthening Tribal energy resilience, embracing aligned opportunities in technology and markets,
and building upon previous actions toward energy sovereignty. Aligned opportunities are those that
harness clean, renewable resources in ways that respect the land and honor the wisdom of Tribal
ancestors, reduce dependence on outside energy sources, and increase economic and

environmental sustainability for their people.

Kilkich currently relies on a mix of clean and dirty energy and fuels imported through catastrophe-
prone routes and controlled by others. By thoughtfully applying clean energy technology and financial
tools to the renewable resources available, CIT plans to sustainably provide for their own energy
needs while reducing the burden on the environment and building Tribal wealth. Plan actions that
support each of the three goals are organized into phases that cumulatively build upon previous
phases of investigation, planning and development. Development of solar and energy storage at
Kilkich facilities has been identified as a critical first step and central action for phase one efforts that
can ultimately be built upon toward establishment of a Kilkich campus wide micro-grid and virtual

power plant.

Currently, electricity is transmitted to Kilkich from PacifiCorp’s resource portfolio, across the state and
coastal range, to Trust lands where it is then distributed by a feeder serving Kilkich and communities
beyond. The distribution system at Kilkich is a closed loop but interconnected to the larger distribution

system in a way that does not safely allow for micro-gridding at this time.
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Figures 2 - 4 PacifiCorp transmission to Coos Bay and distribution to Kilkich.

Non-residential facilities located at Kilkich are operated either by CIT or Coquille Indian Housing
Authority (CIHA) with total annual electricity use averaging just over 1 GWh/year based on the most
recent three years of usage. A preliminary review of the existing network by PacifiCorp staff suggests
that a new master meter could be installed at the entry point on Cape Arago Highway, should suitable
conditions be agreed upon between the Tribe and PacifiCorp. Such an agreement and metering
upgrade could accommodate a Kilkich-wide microgrid and virtual power plant configurations. CIT

plans to engage Energy Trust of Oregon for microgrid design assistance.

After entering into the Solar + Storage Feasibility Study agreements, Sol Coast conducted site walk-
throughs and received additional input from staff to determine solar availability, identification and
documentation of electrical service and distribution equipment to determine potential interconnections
and size of project, and identification of physical or operational constraints that may affect project

feasibility.

A series of workshops were conducted from September of 2024 through April of 2025 with the
Climate Resilience Mitigation Task Force and Coquille Indian Tribal Council to present preliminary
design concepts and facilitate Task Force and Council feedback on siting, storage and canopy

designs. Input received helped to refine design criteria as follows

e Avoidance of undisturbed areas

e Avoidance of visual impacts to culturally significant structures and landscapes
e Consistency of solar and battery storage operating platforms

e Integration of multiple resilience benefits where cost effective including

o Rainwater harvesting

conserve solcoast consulting & design, LLC create
243 S 2™ street coos bay 541.266.0877 www.solcoast.com



o Shade and rain cover for parking, gathering and high traffic pedestrian walkways

o Temporary shelter for periods of extended recovery actions

Kilkich water is supplied by the Coos Bay North Bend Water Board which relies on a network of
partially functioning backup generators with limited back up fuel supplies. Water security planning
and reduction of storm surge flooding in the Kilkich elevations are each priorities for climate
adaptation planning. To accommodate the co benefits of water resilience planning, the proposed
solar canopy arrays accommodate rainwater capture for redirection from parking lot contamination to
rain gardens or storage for treatment and human use. The basis of canopy design also
accommodates bi-facial solar panels, which can collect solar energy reflected from below and result
in increases of up to 15-20% when compared to mono-facial panels’. This gain is not included in the

production modeling due to the variable nature of ambient reflective surfaces.
The following sections provide facility specific evaluations of:

1. Energy Usage: Utility service, annual & interval energy usage, and peak demand spikes.

2. Solar Resource Assessment: Roof and Ground Mount viability, Total Solar Resource Fraction,
Net Zero solar energy requirements

3. Battery Storage: Scenario Analysis for Time of Use (TOU), 8 hour and long duration battery
backup of Critical Loads & Whole Building

4. Financial Study: Costs, Incentives, Economic Analysis, and Resource Scenarios for Proposed
Designs

5. Next Steps: Recommendations and Considerations for Development

1.Energy Usage:

The Mexeye Loop Playground (MLP) serves as a residential recreational gathering space, playground

and basketball court with nighttime lighting.

240V single phase electricity is delivered to the building through a 50 kVA transformer. Electricity is
distributed through the service entrance to an interior 200A main service panel. The panel’s primary

load is lighting for the immediate playground and basketball court.

" Purdue University, 2019 Solar power from ‘the dark side’ unlocked by a new formula - Purdue

University News
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Daily energy and demand records were received for the Playground for 2022-2024, and 15 min
interval usage data for one year (2024), which provided insight into daily energy and demand patterns
and formed the basis for sizing net zero generation and exploration of various battery storage system
use cases. The facility uses a small amount of power at an average of 2.6 MWh/year with peak
demands of 3 kW.

Fig 1.a below charts energy usage for the Playground meter per daily basis for the 2024 calendar
year, based on the 15 min interval usage data provided by Pacific Power. Daily energy usage peaks
remains consistent throughout much of the year, on what seems to be a regular lighting cycle.
Starting in April 2024, it was noted that the load which is presumed to be related to lighting was
shortened. The load went from starting at 5pm running until 11pm to starting at 8pm through 11pm.
There were small increases in usage lasting several days noted during the summer months. The size
of the load was between 0.125 - 0.25kW. The cause is not known, but could be as simple as a light

being left on for several days before being turned off again.

Mexeye Loop Playground - Annual Usage kWh/Day
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Fig 1.a - Mexeye Loop Playground daily use, 2024

During the three years spanning 2022-2024, the facility used an average of 2.6MWh/yr. 2023 had the
greatest usage of 3.2 MWh over that period. Looking at 2024 15min interval data, power use and
demand stay fairly consistent over the entire year, except as described previously. Utilizing the
Helioscope solar production design program, it is projected that a solar array totalling 2kWdc could
achieve annual Net Zero goals for the playground. A larger, 54 kWdc array, can be accommodated by

the servicing transformer at the playground, maximizing the power contribution of this array as part of
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a campus wide VPP & micro-grid plan at Kilkich. This larger system size could also accomodate net

zero and utility outage conditional EV and personal device charging.

The playground's energy demand stayed consistent for much of the year except as described
previously. Time of day also did not affect demand. Operational hours averaged 2kW, while non-
operational hours averaged 0.5kW. This demand pattern informs sizing of BESS to provide
continuous power to support operations during periods of utility service disruption. (ref Fig 1.b) Annual
average daily peak demand is consistently around 2kW with high peaks of up to 3kW usually
occurring in the month of March. This demand pattern informs sizing of battery energy storage
systems (BESS) designed to supply energy to loads during peak demand periods to shave demand
peaks to below utility thresholds. Though the usage at the playground is not substantial enough to

generate large savings.

Mexeye Playground - KW vs. Read Date
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Fig 1.b - Daily peak kW demand by month over 4 years

2.Solar Resource Assessment:

The power building at the playground is cement block construction with little to no insulation. The
structure and roof are small and not able to host a PV array. No load analysis was performed, and the
structure was not inspected to determine whether and how much weight it could support. As it was
suggested and requested by tribal members to keep PV arrays off the roofing, Sol Coast looked at
scenarios for utilizing ground mounted arrays. Initially a preliminary draft for an extra-large wide
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spanning array was presented to the Task Force and Tribal Council in Fall of 2024, as a community
array that would cover the entire playground, as illustrated in Fig 2.a. The size of the array was
considered too large, as the 129kW did not fit with the 50KVA transformer, and the Tribe did not want

the expense of replacement of a larger transformer at this time.

1290 kW 169.0 MWh

Mameplate Grid Power

Design 1
11
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2024 USAGE = 2.8MWh

2023 USAGE = 3.3MWh

2022 USAGE = 1.9MWh

Fig 2.a - Preliminary Solar Siting Concepts

Based on input from CIHA evaluation of the impacts of array tilt and orientation on annual generation
and identified co-benefits of strategically located and designed solar canopies, the final
recommendation for solar arrays was developed. Other factors affecting system size mainly include
the size of the utility transformer supplying electrical feed to the facility, and the load carrying capacity
of the facility’s existing electrical panels. The presented final solar site plan removes coverage of the
playground equipment and locates the arrays over two parking areas close to the utility building that

houses the utility meter and load panel (Fig 2.b)
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Fig 2.b - Canopy Solar Site Plan

SOLAR + STORAGE EQUIP:
- PV TOTAL = 9%a @ 530W
- INVERTERS = 3ea Sol-Ark 15K
- BATTERIES = TBD future backup
SOLAR OUTPUT:

-DC NAMEPLATE = 54 kWdc
-AC NAMEPLATE = 45 kWac

-ANNUAL OUTPUT = 68.4MWh

Potential solar electricity generation for site locations were assessed using the Helioscope Solar

planning tool to evaluate solar electricity production forecasts based on the location, size, tilt and

orientation. (Fig 2.c & d) Systems were then sized to accommodate each of the design goals.

' Solar Resource (Avg Annual Usage= 2,630kWh) Array kWdc  [Avg TSFR Footprint Winter Prod | Summer Prod |Annual Prod | % of Net Zero
(square feet) (kWh/day) (kK\Whiday) (kWhiyear) (%)
Playground Canopy (10deg tiit/ 198deq Azimuth) 54 90.7 2737 90.7 345 68,400 2600.76%
Fig. 2.c - Array Production
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Mexeye Loop Playground - Production kWh/day
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Fig 2.d - Annual kWh/day solar electricity production profile per Heliscope analysis

Selected array designs (Fig 2.e) include a cantilevered canopy, or elevated single axis tilting array.
The canopy could be used for vehicle cover, and could additionally provide electrical conduits for
future expansion of EV charging infrastructure. Conduit would be trenched from the PV canopy array
to the load panel on the opposite North side of the building, and wiring conduit could run along the

walls of the building.
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Fig 2.e - Solar Canopy Design based on Infinity Rack Cantilever Parking canopy

To simplify operations and maintenance, Sol-Ark inverters were used as the basis of design for
consistency with Sol-Ark 15K inverters previously installed at the CIHA Warehouse facility. Sol-Ark
15K (240V) inverters accommodate the electrical architecture at Kilkich. The inverters, if located near
parking arrays, can accommodate future EV charging. Inverters placed close to batteries and PV
arrays reduce the expense and electricity losses of long runs of connecting wire. In this instance, the
inverter and batteries are located on the wall of the building housing the meter and load panel. Exact
location of inverters, safety shut offs, conduits and batteries will be identified by Tribal permitting staff

consistent with National Electrical Code requirements.

3.Battery Storage Usage:

Battery Storage was investigated from multiple usage scenarios including Resilience, Peak Demand
Shaving, Time of Use and Demand Response. Resilience and Demand Response have immediate
value for CIHA. Peak Demand and Time of Use do not contribute to immediate monetary benefits,
however, both could have future benefits and be considered for potential future utility cost savings
and for compatibility within a future Tribal utility or Virtual Power Plant configuration. Both peak
shaving and time of use programming would contribute to local distribution system grid resilience by
reducing the frequency and duration of daily and seasonal rolling brown and blackouts anticipated

during the winter and high temperature summer seasons for the region.

Resilience backup provides security and resilience against utility outages and service irregularities
(service blips, and brownouts). Scenarios include battery backup of Critical Loads for individual load
panels, and for whole building backup. There is no onsite generator at the facility to provide backup
for facility loads. The lack of generators can be alleviated with a battery energy storage system to
provide backup power during grid down scenarios. A small mobile fuel generator could be used to
charge batteries at multiple facilities during outages when no solar gain is present. This strategy
allows the generator to operate at maximum efficiency for shorter periods and to minimize the

expense of multiple, additional permanent generators.

The average daily peak demand for the playground is 2kW, with an annual average demand of
1.2kW. The minimum demand is OkW at all hours of the day whenever the facility is not in use. The

averages, max, and min were used when calculating storage hours for backup loads.Demand
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patterns inform sizing of battery energy storage systems (BESS) designed to supply energy to loads

for peak demand periods during times of grid outage.

Peak Demand Shaving uses BESS to maintain demand peaks below utility thresholds as described in

the Energy Usage section.

In April of 2025, Pacific Power announced their Time of Use program, which offers ratepayers the
option to receive a discounted tariff for energy usage during non-peak periods in exchange for an
elevated tariff rate for any energy consumed between 5p-9p. This option can be leveraged through
using BESS to power loads during Time of Use periods which reduces grid impacts and can result in
utility savings. These use cases are of value to the local distribution system which serves Tribal
citizen residents, and present the potential for future financial benefits to CIHA should they incur

electricity costs.

In March of 2025, PacifiCorp was approved to operationalize their “Wattsmart” Battery Program, a
demand response program specific for battery energy storage systems in Oregon. The new program
offers upfront installation incentives for customers enrolling in the program which grants utility
permission to access customer BESS to balance energy flows during certain conditions for a four
year period. Additional bill credits are applied to the customer annually based on utility usage and
battery size. Sol Ark’s BESS solutions are currently under consideration for inclusion on the utilities
approved BESS list for this program. Other battery systems are also applying for consideration.
Participation in the Wattsmart program would leverage utility funding for installation, automate battery
storage use optimization to improve power quality and reduce outages to the surrounding
neighborhood and contribute workforce experience training toward meeting Tribal microgrid, virtual

power plant and energy sovereignty objectives.

Whole Building Back Up battery usage:

Based on a max, peak usage, load of 3kW (Mar 2024), a min battery capacity of 12kWh would be
required to back up a continuous 3kW load for 4 hrs. A battery capacity of 3kWh would be required to
back up 1hr of the same 3kW max peak load. If Monthly demand peaks are averaged, the monthly
peak average is 2kW. Backing up this load for 4 hrs would require a min battery capacity of 8kWh.
8hrs of load requires 16kWh. The annual average daily demand is 1.2kW. A min battery capacity of
4.8kWh would be required to back up a load of 2kW for 4 hrs. 9.6kWh of battery capacity for 8 hrs. To
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cover the minimum continuous load (0.5kW) at the Maintenance Building for 4hrs requires a battery
with a min capacity of 2kWh and adds up to 4kWh for 8 hrs and 6kWh for 12 hrs of coverage.

Some of the best use cases for the whole building back up are Peak Demand Shaving and Time of
Use coverage, both can present a financial benefit to CIHA. Another good use for whole building
backup, however, occurs during short, but increasingly frequent brief outages, power fluctuations, and
brownouts, which contribute to sensitive electrical equipment failures and require manual resets of
automated systems. With the small load at the playground, savings will not be realized unless a larger

array that services the greater residential community is established.

Critical Load Back Up battery usage:

Using the battery storage to backup only designated critical loads in a specified critical loads panel,

extends the amount of hrs a specifically sized battery can provide power to cover those critical loads,
as one is minimizing the amount of load the batteries need to support. Dedicated critical loads panels
can allow for a smaller specific number of critical loads to be powered by the Solar + Storage system

for a longer period of time.

The load panels in the facility have easily accessible breakers to disconnect feed to loads and shed
demand. By controlling demand and shedding unnecessary loads, CIHA staff could extend BESS
supported backup time during prolonged outages. As there are no critical loads other than lighting
currently drawing from the playground service, establishing a critical load panel is not critical or
recommended. However, should CIHA decide to concentrate efforts on grid resilience and local
Tribal community recovery, critical loads could include public EV and/or personal device charging

during the anticipated utility outages.

Back Up Recommendation:

Sol Coast recommends a full backup of the 200 amp service panel with a small 19.8kWh to

accommodate 12 hours of occupied service, with an oversized 54 kWdc community PV array.

Demand Use Case for |1 hour 4 hour 8 hour 12 hour
(kW) Storage (kWh) (kWh) (KWh) (kWh)
1.2| Annual Ave 12 48 96 14.4
2| Occupied Ave 2 8 16 24
0| UnOccupied Ay 0 0 0 0
2| Daily Peak Ave s 8 16 24
0.5/ Minimum 05 2 4 6
3| Yearly Peak 3 12 24 26
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Table 3.a - Energy storage requirements for various use cases

Equipment Summary:

Sol-Ark 15K inverters coupled with a compatible LFP battery for the battery backup system were
identified and selected as compatible with the facility service, the desired use cases and can be
located in designated outdoor spaces. The proposed systems currently include:

e Sol-Ark 15K inverters with a maximum continuous output of 15kW each.

e Briggs & Stratton SimpliPHI BESS(or similar) with a min nameplate capacity of 6.6kWh (x3)

(See Equipment Data Sheets in Appendix)

This technology is consistent with a previously commissioned solar and storage system installed at
Kilkich on the roof of the CIHA Warehouse facility so allows maintenance and operations staff to work
with a standard, familiar platform for system monitoring and maintenance. Outdoor battery solutions
were deemed preferable and considered, as there is ample outdoor space on the playground power
building. One can also consider putting the BESS inside the building, which would protect the
equipment from the elements. A decision to place the inverter and battery near the array may also

work well, as in that scenario, it can accommodate future EV charging.

An electrical Single Line Drawing was developed to support the utility interconnection request to
illustrate the Maintenance Building’s current electrical service, the interconnection of inverters and

battery storage to the network and behind meter system.

@
. @ -
PROPOSED SOLAR & STORAGE 100 [SOoLARK 1 SOLAR CANOPY ARRAY = 19.08KW|
54.06kWdc/45kWac PV 15K (x1)
(B8.4MWhiyr) g =e D)
45kW/19.8kWh BESS @
LOAD L0 [ 5oL-ARK SOLAR CANOPY ARRAY = 34.98kw|
COMBO 15K ()(1)
GRID ST ERID
CT CABINET coveo | (D 19.8kWH BESS
,—’/ ‘‘‘‘‘‘‘‘‘‘‘‘ g
d @I ™ LOAD
R PANEL
/|| s : @ A
;"f |
f &
f
UTILITY TRANSFORMER: I\\
SOKWA, 12072400 '\7
O
it 1
Ry
w -
WITHIN VISIBLE DISTANCE
(10FT) ON EXTERIOR
RVICE ENTRANCE WALL
Fig 3.a - Electrical SLD
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4 Financial Study:

The pricing for system equipment includes PV modules, canopy structure and related module racking,
solar energy inverters, battery storage banks, balance of system components including required
disconnects, shutdown devices, distribution block, and load panels. Labor and installation costs were
estimated based on system size, design of array and structure, and installation site complexities. Also
included in the project cost estimates are fees and labor for permitting, engineering, and project
management. Planning budgets are provided below (table 4a) for full system development and for

incremental projects broken down by canopy location and battery bank sizing.

Inverter Racking Project
Mexeye Loop Solar & Storage Options Size Units PV AC size Units Inverter Battery & Canopy BOS Permitting Engineering Managem Installation Total
Net Zero PV 8[kwac | $4,000 8|kWac | $ 4,000 $ 19200|% 200($% 2500(% 10000 (3% 3440|% 34400|$ 77,748
Net Zero BESS 6.6|kWh $ 4620 $ 231(% 2500($% 10000|§ 574 |% 5743 | § 23,668
Transformer Max 64| kWac | $ 27,000 45 kWac | $22 500 $129600 | $ B350 (% 2500($% 10,000 |$ 23220 (% 232200 § 453,415
Recommended Storage 19.8 | kWh $ 13,860 $ 693(% 2500(% 10000|% 723 |% 7228 | $ 35003

Table 4a Project development planning budgets

Existing federal, state, public purpose and utility incentives that could affect the financial feasibility of
installing solar projects at Kilkich are those with upfront capital development payments (table 4b):
e Energy Trust of Oregon solar and storage incentives are available to support proposed
systems but require reservation of the active published incentive rate by an Energy Trust Solar

Trade Ally. Incentive rates are published at Solar: Making Solar Equitable - Energy Trust of

Oregon and subject to reduction at any time.

e Environmental Protection Agency (EPA) Grid Resilience Grant — CIT has secured $500,000 of
grant funding for energy storage through EPA’s Grid Resilience Grant fund. The energy
storage components presented are eligible for funding through this program.

e WattSmart Program In March of 2025, PacifiCorp was approved to operationalize their
Wattsmart Battery Program, a demand response program specific for battery energy storage
systems in Oregon. The new program will offer upfront incentives for customers enrolling in the
program, which grants the utility permission to use customer-installed battery systems to
balance energy flows during certain conditions for a four-year period. Additional bill credits are
applied to the customer annually based on utility usage and battery size. The program cap of
$18,000 may be increased based on PacifiCorp project specific authorization.

e Oregon Community Renewable Energy Program (C REP) - Fifth funding round anticipated Q2

2026
Once credits are secured, project developers have four years to complete the project.
conserve solcoast consulting & design, LLC create
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Other funding streams historically available but currently dependent on proactive policy actions

include:

e Federal Emergency Management Agency grants

e Oregon Solar and Storage rebates

Source Description Fund Per Max Availability
ETO Commercial PV $0.10|watt $10,000|Current
Battery Storage thru 12/31/2025 $400({kWh $12,000(Current
Battery Storage starting 1/1/2026 $300({kWh $9,000]1/1/2026
Community Renewable Energy Program, resilience
ODOE project planning $100,000|Competitive Award
Community Renewable Energy Program, resilience
development $1,000,000|Competitive Award
Pacific Power |Wattsmart Battery Storage, commercial with PV $600|kW $18,000]Current
Time of Use Pricing: Non-Peak Hour credit SCH 23 [$0.02532 |kWh Current
Time of Use Pricing: Non-Peak Hour credit SCH 29 |$0.0169 kWh Current

Table 4b Summary of funding sources and status as of November 2025

Savings:

Presently, CIHA receives federal entitlement reimbursements for electricity expenses. Accordingly,

the financial benefits of energy offsets, Time of Use rate benefits and Peak Shaving will not be

captured. However, the potential fiscal impacts of the various solar and BESS configurations under

alternate federal reimbursement or tribally owned utility scenarios are estimated below based on

current energy tariffs and participation in the Time of Use program. The following table (4c)

summarizes project costs and the potential for application of currently available incentives and

secured grants:

Energy Trust Grid
Mexeye Loop Solar & Storage Options Size Units Total of Oregon Resilience Balance
Net Zero PV 8 kwdc $ 66,015 $ 800 $ 65,215
Transformer Max 54 kWdc $ 453,415 $ 5,400 $ 448,015
Net Zero BESS 7 kWh $ 23,668 $ 2,640 $ 21,028 $-
Recommended Storage 20 kWh $ 35,003 $7920 $27,083 $-

Table 4c Summary of system sizes and available funding

A simple return on investment for each system based on system net costs after current Energy Trust

of Oregon and PacifiCorp WattSmart incentive rates and application of the Federal ITC with the Tribal

lands and U.S. manufacturing bonus was calculated (table 4d):

conserve

solcoast consulting & design, LLC

243 S 2™ street coos bay 541.266.0877 www.solcoast.com

18

create




Mexeye Loop Solar & Storage Production Peak Storage Production Annual ROI Cash
Options (MWH/Yr) (Hr) Value*** O&M**** (Years)
Net Zero PV 9 $ 1,326 $ 750 47
Net Zero BESS 3 $ 238 0
Transformer Max 68.4 $ 8,463 $ 1,500 26
Recommended Storage 6 $1,732 0

Table 4d Simple ROI on a net cash basis

To inform the evaluation of the impacts of various funding strategies and the resulting return on

investment, the energy less maintenance value of the system was calculated for the first 20 years for

the Transformer Max system (table 4e):

Year

Net Annual Value

1

2

e

4

$ 8695 § 8956 § 9225 § 9501

5

$ 9786 $10080 $ 10382 3%

6

T

8
10,694

9
$ 11,015

10
$ 11,345

Year of Operation

1

2

3

4

5

6

7

8

9

10

Cumulative Value

$ 8695

$ 17,651

$ 26,875

$ 36,377

$ 46,163

$ 56,243

$ 66,625

$ 77,319

$ 88,333

$ 99678

Year

Net Annual Value

I
$ 11,685

12
$ 12,036

13
$ 12,397

14
$ 12,769

15
$ 13,152

18
$ 13,547

17
$ 13,953

18
$ 14,372

19
$ 14,803

20
$ 15247

Year of Operation

11

12

13

14

15

16

17

18

19

20

Cumulative Value

$111,364

$ 123,400

$ 135,797

$ 148,566

$161,718

$ 175,264

$189,217

$ 203589

$ 218,391

$ 233,638

Value is based on 3% annual increase in energy, operations and maintenance costs.

Table 4e 20 year net system value evaluation based on 3% annual increase in energy, operations and maintenance costs.

While not captured in this analysis, the most impactful savings to CIHA and CIT of the

proposed system is to the metered facility and the electricity network serving Kilkich

Reservation by reducing the frequency and duration of daily or seasonal peak brown or black

out events and the resulting loss of life or livelihood endured during those events.

5.Next Steps:

The next steps for pursuing the first phase of development are as follows:

19

Evaluate campus wide microgrid and virtual power plant development with Pacific Power
Reserve Energy Trust of Oregon solar and battery storage installation incentives
Prepare grant applications for balance of funding required

Prepare design build scope of work pending funding award

Contract for design and construction services

Initiate permitting processes for structures and electrical contracting

conserve solcoast consulting & design, LLC create
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Equipment Specifications:

15K-2P-N
Residential Hybrid Inverter

Inverter Model:

SKL

Input Data (PV})

Limitless 15K-LV

15K-2P

Max. Allowed PV Power (STC) 19,500W
Rated MPPT Operating Voltage Range 175 - 426V
MPPT Voltage Range 150 - 500V
Startup Voltage 125V
Max. DC Input Voltage 500V
Max. Operating Input Current per MPPT 26A
Max. Short Circuit Current per MPPT 44A
No. of MPP Trackers 3

No. of PV Strings per MPPT 2
Max. AC Coupled Input 15,200W

Output Data (AC)
Nominal AC Voltage

120/240V, 1207208V, 220V

Grid Frequency 50 / 60Hz
Real Power, max continuous 15,000W
Max. Qutput Current 62.5A

Real Power, max continuous (batteries only, no PV)

12,000W (50A @ 240V)

Peak Apparent Power (10s, off-grid}

24,000VA @ 240V

Peak Apparent Power (100ms, off-grid} 30,000VA @ 240V

Max Output Fault Current {5s) 94A with PV, 75A (batteries only)
Max Output Fault Current {100ms) 120A

Max. Grid Passthrough Current 200A

Power Factor Output Range +/- 0.9 adjustable
Backup Transfer Time 5ms

CEC Efficiency ?6.5%

Max Efficiency 97.5%

Design (DC to AC) Transformerless DC
Stackable Up to 12 in paralle!

Battery Input Data (DC)

Battery Technologies Lithium / Lead Acid
Nominal DC Voltage 48V
Operating Voltage Range 43 - 63V
Capacity 50 — 9900Ah

Max. Battery Charge / Discharge Current 275A

Battery Disconnecting Means 200A/pole x 2
Charging Controller 3-Stage with Equalization
Grid to Battery Charging Efficiency ©6.0%

External Battery Temperature Sensor (BTS} Included

Automatic Generator Start (AGS)

2 Wire Start - Integrated

BMS Communication

CANBus & RS485 MODBUS

General Data

Dimensions (H x W x D}

807 x 494 x 306 mm (31.8 x 19.4 x 12 in)

Weight

61.2Kg /135 |b.

Enclosure

IP65 / NEMA 3R

Ambient Temperature

-25~55°C, > 45°C Derating

Noise <30dB @25°C (77°F)
Idle Consumption - No Load 90w
Communication and Monitoring Wi-Fi & LAN Hardware Included
Standard Warranty 10 Years

Protection and Certifications

Certifications and Listings

UL1741-2010/2018, IEEE1547a 200372014,
FCC 15 Class B, UL17415B, CA Rule 21, HECO Rule 14H

PV DC Disconnect Switch — NEC 240.15 Integrated
Ground Fault Detection - NEC 690.5 Integrated
PV Rapid Shutdown Control — NEC 690.12 Integrated
PV Arc Fault Detection - NEC 690.11 Integrated
PV Input Lightning Protection Integrated
PV String Input Reverse Polarity Protection Integrated
AC Output Breaker - 200A Integrated

Surge Protection

DC Type Il / AC Type Il

1. See Installation Guide far mare details on sizing array strings. The highest input valtage is based an the open-circuit valtage of the array at the minimum design temperature.

Sal-Ark LLC | Sales: (972) 575-8875 Ext. 1, sales@sal-ark.cam | Suppart: (972) 575-8875 Ext. 2, support@sal-atk.com

conserve
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SIMPLIPHI
6.6 BATTERY

WIRE-FREE, STACKABLE DESIGN

BRIGGS&STRATTON
ENERGY SOLUTIONS

pILe

BRIGGSISTRATTON

= SIMPLIPH]

e

BATTERY MODULE SPECIFICATIONS

DC Voltage - Normimal

DC Voltage Range

Continuous Discharge Current - Maximum

Continuous Charge Current - Maximum.

512VDC

448 - 56.3VDC

130 ADC

100 ADC

Maximum Surge Currents and Durations
{ADC, sec)

Rated Capacity (Amp-Hours) - Nominal

240 ADC, 2 sec / 300 ADC 1 sec

Rated Capacity (Wh) - Nominal

Operational Electrical Specifications

Self-Discharge Rate (Shutdown/Off)

<03 %/month

Cycle Life @ 0.75 Charge/Discharge Rate

4500 Cycles at 100% Depth-of-Discharge.
6000 Cycles at 80% Depth-of-Discharge

End of Life Capacity. 5%
Minimum Round-Trip Efficiency Rating (C/2) 206%

Operational Environment

Charge Temperature G ~50°C

Discharge Temperature “20°C ~ B5°C (Self Curtailment Available With Comm)
Operating Humidity 0% - 95% RH

Storage Environment

Storage Temperature

Storage Humidity

SIMPLIPHI
6.6 Battery

6.65
kWh

Ground Base Specifications.

Per Stack (Up to 3 Batries) 1
dth (mm) 296" (7264)
Depth (mm) 67" (1709)
Height with Tabs (mm) 35" (889)
Height without Tabs (mim) 19" (483)
Weight (ko) 51bs (29)
i
Per Stack (Up to 3 Batries) 1
Vadih (rm) 289" (7347)
Depth (mm) 55" (1397)
Height with Tabs (mm) 35" (889)
 Height without Tabs () 15" (387)
Weight (kg) 24 1bs (56)
STACKED SPECIFICATIONS
Maximum Modules per Stack. 3
Maximum Batteries per System | 18 (6 Stacks of 3 - 19 kih)

Full Stack Dimensions H: 604" x W: 286" x D: 87"

UL 9540 Edition 3, UL

95408, ULIST3, UL 1998

+991, UN 383, UN 3480,
IEC62519

Certifications

Battery Module Specifications

-20°C ~ 85°C for 1 month / -20°C ~ 45°C for 6 manths

09 - 95% RH

BRIGGSsSSTRATTON
ENERGY SOLUTIONS

gooo
i
® (@152.4mm)
(a80.1 mm)
BRIGGS&STRATTON
(=) SIMPLIEHI
seriBse
28.6in
(726,84 mm)

1 (SPHI-66-L0) 685 333 656 83 1.00 130
2] (SPHI-13.2-L0) 133 666 1065 183 080 208
3] (SPHI19.8-L0) 1995 598 1398 5 070 o

@

usTE

BRIGGS & STRATTON

OFFICE BOX 702

MILWAUKEE, W1 53201 USA

Gopyright © 2004 Briggs & Strstton. Allrights reserved:

solcoast consulting & design, LLC

SIMPLIPHI

6.6 Battery

6.65
kWh

Battery

BRIGGSsSTRATTON
ENERGY SOLUTIONS

dule Physical Dimensions

Enclosure Material Powder-Costed Steel

Width - Inches (mm) 286" (726.4)

Depth - Inches (mm) 67" (1702)
Height without Tabs - Inches (mm) 73" (438.9)
Height with Tabs - Inches (mm) 189" (4801)

Weight (kg) 125 Ibs (86.7)

1P Rating 1P 20 (IP 85 when Stacked)
Alitude <3000M
Corrosion Resistance Rating 2404

Salt-Fog Rating 2401

BATTERY CONTROLLER SPECIFICATIONS

Stack Information per Stack (Up to 3 Batteries)

1 Required

Maximum Controllers per system

6- Upto3 Batteries
Operational Environment

Operating Temperature 20°C ~ 55°C

Qperating Humidity 0% - 95% RH

Storage Environment

Storage Temperature 20°C ~ 55C

Storage Humidty. 0% - 95% RH

Inverter Compatibility

Full Integration Sol-Ark 8K-2P, 12K.2P, 15K-2P

Non Communicating Any 48V Lithium-Supporting Inverter

CAN Bus, RS-485

EneroyTiak Gatevway CAN Bus
Phy: ns and Ratings

Width (mm) 286" (7264)
Depth (mm) 67 (1700)
Height (mm) & (1524)
Weight (ko) 141bs (70)

IP Rating Pos
Altitude: S3000M
Corrosion Resistance Rating 240H

Salt Fog Rating 240H
Enclosure Material Povider-Coated Steel

create
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ELECTRICAL SPECIFICATIONS

TestCondiians stc BsTC Noct
ol Fower (s W Y s81 13
Meximum povervotiags (Vpman) v n0s awos s
s powercurant (prs) A na 100 103
° Openciruitvategs (foc) v e s as
SILFAB > Short cireuit current (1sc) A 121 1296 10
COMMERCIAL T( SILFAB™ Wahleciichacx % EE
Mesmum system volage (c] v 1500
.
SOLAR Seriesfuse rating, A »
FousrTolerance ¥ otov10
SIL-530 XM ctiyed Y s
facaly Factor : .
BIFACIAL 100 M 15, Tem pe e: -T): 800 W/m”, AM 1.5 - Bifacial
St TstConcions (BSTC) 1000 W2 X135 WIM2, §=B0% A 1.5 - Elctical ATaCteicsmay vary by 5%,
MECHANICAL PROPERTIES /| COMPONENTS METRIC IMPERIAL
Module weight 162kg202 ke 578105104 105
Dimensions (Hx LxD) 209 mmx 1123 mmx35 mm Tinxsssinxlan
i surface s (ind/snoa)” 2400 Pa rear load 5400 Pa front lad 501 1/ rearload 1128 1/ Frontload
i o 25mm atezkm/h olinats16mph
el 132 Hall colls - Type Silcon soarcel 152l coll- \Type s ean soarcel
- 91x182 358x7.16in
— 2.2mm high wansitance, mpersd 015 in high transmitance, tempered,
- 05 antirfictve coating DM antisflective coating
Cablesand connectars (refer to installation manual) 1350 mm, @ 5.7 mm, EVOZ from Staubli §3.1in, ©0.22 in (12AWG), EVO2 from Staubli
— High durailly, supsrior hydrolsis and UV ressiance, -yt dielecic i,
fluorine-free clear PY backshset
Frame Ancdized Aluminur (Siver)
Junction Bax UL 3730 Cortfied, EC 62190 Crtio, P68 rated, 3 diodes
TEMPERATURE RATINGS WARRANTIES
Temperature Coefficient Isc 0.04%/°C Module product workmanship warranty | 25yearstt
Tempsrature Cosficent Yo 02690 Linear power performance guarantee. | soyers
Tempsrature Cosficent Pmax 029/ >389 end styr
SR = 30 keena syt
Opsrating temperaiure 0435 °C 259 39200 30thyr
CERTIFICATIONS SHIPPING SPECS
UL 61216°**, UL 61730, CSAC22 ZH61T30°", EC 61215°*, IECE1730°, IEC |  Hogules Per allet: P —
- 51701 Salt st Corrosion, IEC 62116 (Ammria Corrosion), CEC Liting"**, d
UL Firs Rating: Type 1 Pallets PerTruck || 24023 catitorna)
Factory 15050012015 ModlesberTruck | 6560r661 (calforna)
 Avaming "
e “Warranty"
a0 Carficaion and CEC st n progres
P
2 i
& ‘ 82.6" [2098mm] ‘ -
-
b
15.7" [399mm]_ 51.2" [1300mm] -8
8° [200mm] Tracker Mounting Hole (x8 - 10x7) 15.7" [399mm]
Mounting Hole (x4 - 12x7)
¥ - —

NEXT-GENERATION N-TYPE

SILFAB SOLAR INC.

LT

I

CELL TECHNOLOGY T 1770 Portrve
| ! L Burlngton WA 98233 Ush
+ Improved Shade Tolerance + Efficient Bifacial Energy Yield / — Hl . TH1360.569.4723
+ Improved Low-Light Performance + Enhanced Durability ] & 4 BE Inodlolc o
- Increased Performance in + Reduced Degradation Rate E g8 8 gl
High Temperatures « 25Year Product Warranty/ %l = [f’fﬁm] 25| Forthll SC25715USA
30-Year Performance Warranty S E| i, _iomm 83 T 839,400,433

240 Courtneypark Drive East
Mississauga ON L5T 255 Canada
T +1905.255.2501
F +1905.696.0267

e

L ' Silfab - SIL530 XM BIFACIAL 20240829

. = S .
24 15.7° [400mm] St omason st to madfcaon winos ntcs OSHs
J ‘ [60mm] _[ u 20.17" [@4.2mm] (x2) lﬁ:‘:“ﬁ; Sbrine, 572 Wb Solr1 e ek i
b 31.1° [780mm] ‘Groundng Hole ) i

SILFABSOLAR.COM

ce [d

@. . 1eC
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Annual Production Report

Transformer Max CIHA-mexeye loop playground 2619 Mexeye Loop, Coos Bay, OR 97420, USA

@ Project Details

Adtisse 2619 Mexeye Loop, Coos Bay, OR 97420,

usa
Owner Rick Zitzmann
Last Rick Zitzmann
Modified 3 months ago
: {43.36275950000001,
Location

-124,29548620000001) (GMT -8)

System Metrics

Design

Module DC
Nameplate

Inverter AC
Nameplate

Transformer Max

Annual Production

Performance Ratio

85.9%

v/

Vil

FE ﬁ
 cnzrs

CONSERVE

lad Energy Consumption

KWhikwp

Weather Dataset

Simulator Version

TMY, 10km Gnd (43.35,-124.25), NREL
(prospector)

i @ Project Location

54.06 kw

45,00 kw
Load Ratio: 1.20

68.4 MWh

12655

7e4677c281-9babbba0f7-d7a3048c80-
5354867619

@ System Loss

10K

7.5
z =
3
25 I
. I
Jan Feb

Mar Apr My Jun

@ Production

conserve

Aug

Jul

solcoast consulting & design, LLC

Ot

AC System: 0.1% ( Shading: 0.0%

Inverter: 3.5% Reflection: 3.8%
Clipping: 0.4% —
Wiring: 0.4% y
I . S~ Soiling: 2.0%
Now Dac : =
Mismatch: 3.0% Irradiance: 0.8%

1

Temperature: 1.0%
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Annual Production Re

B8 Annual Production

B Condition Set

Description

Weather Dataset

Solar Angle Location

Transposition Model

Temperature Model

& Model P

Soiling (%)

Condition Set 1

TMY, 10km Grid (43.35.-124 25), NREL{(prospector} (¢ ownload)

Irradiation variance

Cell Temperature Spread

Module Binning Range

AC System Derate

Description Output % Delta

Annual Global Horizontal Irradiance 1,393.8 2
POA Irradiance 14725 5.6%
isiiance Shaded lradiance . 14725 -0.0%
(kWhim?) Irradiance After Reflection 1417.2 3.8%
Irradiance After Soiling 13889 -2.0%
Tetal Collector Irradiance 1,388.9 -0.0%
Nameplate 75078.5 -
Cutput at Iradiance Levels 74,493.0 -0.8%
Output at Cell Temperature Derate 73.779.4 -1.0%
Energy Qutput after Electrical Mismatch 715825 -3.0%
(kwh) Optimal DC Gutput 71,2020 0.4%
Constrained DC Output 70,971.6 -0.4%
Inverter Output 68.476.4 -3.5%
Energy to Grid 68,4114 -0.1%

Temperature Metrics.
Avg. Operating Ambient Temp 12.8°C
Avg. Operating Cell Temp 20.1°C

Simulation Metrics

Operating Hours 4,645
4,645

Solved Hours
Pending Hours

Error Hours

Component Characterizations

Meteo LatiLng

Perez Model

Sandia Model

Rack Type a b
Fixed Tilt -3.56 0.08
Flush Mount -2.81 -0.05
East-West -3.56 -0.08
Carport -3.56 -0.08
Jd F L A M J J
2 2 2 2 2 2 2
5.0%

40°C

-2.5% to 2.5%

0.50%

Type Component

Module  SIL-530 XM (Silfab)

Module | SIL-530 XM (Silfab)

verter | SOHATKISKLY (240V) (Sol

At}

Temperature Delta
30°C
0.0°C
30°C

30°C

Characterization

Spec Sheet Characterization,
PAN

Spec Sheet Characterization,
PAN

Spec Sheet

conserve
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Annual Preduction Report

[B Design BOM B Monthly Shading
Component Type Quantity Month GHI (kWhim?2) POA (KWhim?) Shaded (kWhim?) Nameplate (KWh) Grid (kWh)
10 AWG (Copper) ACHome Runs 3 January 415 48.0 48.0 2,3834 22185
500 MCM (Copper} AC Home Runs 1 February 631 02 702 35321 32831
3 Input AC Panels AC Pangls 1 March 102 4 108.9 109.9 5572.9 51968
Sol-Ark-15K-LV (240V) Inverters 3 April 137.0 1427 1427 72018 6,710.5
SIL-530 XM Modules 102 May 176.7 180.5 1805 9.261.5 83810
10 AWG (Copper) Strings 17 June 1833 186.0 186.0 9,546.2 86122
July 1987.0 2012 2012 10,339.5 9.269.2
August 176.3 1834 1834 9,411.4 84958
September 1447 155.6 155.6 7,954.0 72127
Qctober 90.3 100.6 100.6 5,089.0 46689
Movember 44,1 50.1 50.1 2,501.9 23052
Desember 375 44.3 44.3 2,194.8 20476

@ Design Wiring Zone

Description Combiner Poles String Size Stringing Strategy

Wiring Zone - 6-6 Along Racking

conserve solcoast consulting & design, LLC create
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Annual Production R

@ Design Render

B Field Segments

Frame Size Frames

Modules

Power

Description | Racking | Orientation LTt Azimuth I Intrarow Spacing

Playground Canopy Carport Landscape {Horizontal) 7° 181° a0 ft 1x1 66 66 34.98 kw/

Field Segment 2 Caport Landscape (Horizontal) oL 200° 00ft %1 36 36 19,08 kw
conserve solcoast consulting & design, LLC create
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A

@ Shading Heatmap

Transformer Max <i-ameveye loon ¢

Shading Report prcedby i

100% 1,624 KWim?2

93% 1,502

85% . 1,381

7% 1,259

70% 1,137

| B shading by Field Segment

Description ‘ Tile | Azimuth Modules [ Nameplate Shaded Irradiance | ac Energy | Tor: I Solar Access Min TSRF2 | Avg TSRF2
Field Segment 2 7 200° 36 19.08 kwp 1,470,4 kWh/m? 24.04 MWh?! 90 5% 100.0% 90.5% 90 5%
| Playground Canopy [ i 181° o6 | 208 Kwp 1,473.6 kWh/m?2 44,37 MWh! | s0.7% 100.0% | a07% | 07
Totals, weighted By kwp- - i 102 i 54.06 kWp 1,472.5 kwhim?2 I 68.11 MWh T 90.7% i 100.0% [ 90.5% T 90.79%
: : : laupvo;o'mare, varies based on inverter performance
hased on location Optimal POA Irradiance of 1,624.2 kWh/m? ar 35.1° tilt and 184.0° azimuth
conserve solcoast consulting & design, LLC create
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~ Shading Report

Transformer Max

|ad Energy Consumption @ System Loss

10K
AC System: 0.1% Shading: 0.0%
Inverter: 3.5% Reflection: 3.8%
7.5K
&
= 5K
=
Clipping: 0.4%
25K ‘Wiring: 0.4%
Soiling: 2.0%
o]
Jan Feb Mar Apr May Jun Jul Al Sey Oct Nor Dec i -
Y w e v Mismateli;s o \ Irradiance: 0.8%
. Production Temperature: 1.0%
ke ) )
1 ' v ¥
@ Southwestern Angle @ Southeastern Angle

] JIJD'M: 1,624 kWim? . 100% 1624 ?(Wh}z
93% 1,502
B5% ” 381
7% 1,255
E8 Solar Access by Month w
Description ‘ Jan | Feb ‘ Mar l Apr ‘ May Jun | Jul Aug Sep. | Oet | Nov. Dec
[ Playground Canopy I 100% T 10094 i 1009 i 100% 1 100% i 100% i 100% 1 100% i 100% i 100% [ 1009 m“ilm 1
Field Segment 2 | 100%% 10096 100% 1009 100% 100% 100% 100% 100% 100% 100% 10006 ‘
Solar Access, weighted by KWp 100.0%% 100.076 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%6 100.096 100.0% ‘
AC Power (KWh) | 2,218.5 32931 5,196.8 6,710.5 8,381.0 8,612.2 l 9,268.2 8,495.8 1227 4.688.9 2,305.2 2,047.6 ‘
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