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Introduction

This technical memorandum presents the results of the conceptual engineering assessment of the
Electrical Infrastructure and Green Port Options for the Redwood Marine Multipurpose Terminal
Replacement Project. The topic areas addressed in the assessment include a:

e description of the existing utility infrastructure,

e summary of the estimated energy use for all project phases,

e proposed electrical infrastructure for Phase 1 and 2,

e proposed electrical infrastructure for Phase 3 and 4,

e procurement and generation renewable energy options,

e Dbackup power and grid reliability,

e proposed conceptual microgrid designs, and a

e summary of the proposed design concepts, key findings, and next steps.

For supporting documentation and detailed information refer to the following appendices:
A. Integrated Capacity Analysis

RMT -Electrical Load Estimates

Conceptual Phasing Plan

Conceptual Master Plan

Overhead Line and Utility Re-routing Specifications
HelioScope Rooftop Annual Production Report
HelioScope Landfill Annual Production Report
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Electrical Infrastructure

A concept has been developed for the required infrastructure to serve the electrical loads for the
various facilities presented in the May 7, 2022 Conceptual Master Plan. Site development will be
conducted in phases. This approach was adhered to in developing the electrical infrastructure
concepts.

Existing Utility Infrastructure on Samoa Peninsula

The Samoa peninsula is currently fed by two PG&E 60kV circuits, the Humboldt #1 and Essex
Junction-Fairhaven circuits, both of which terminate in PG&E’s Fairhaven Substation located
approximately 1/2 mile south of the project site. As of the end of 2021, the 60kV Humboldt #1
and Essex Junction- Arcata- Fairhaven circuits feeding the Fairhaven substation had a capacity
of 38MVA with a pre-project loading of < 90%?.

An assessment of PG&E’s Integrated Capacity Analysis (ICA) maps was conducted to evaluate
the available capacity on the local utility distribution system to accept additional photovoltaic
generation.? The total load hosting capacity on 12kV lines leaving the Fairhaven substation is
13.39 MW, 7.59 MW to the south and 5.80 MW to the north3. The property located directly
south of the project site, the former Samoa pulp mill site, also owned by the Humboldt Harbor
District, has a currently unused 20MW, 60KV substation located in the north-west corner of that
site, which initially supplied power for pulp mill operations. This substation has a dedicated 12
kV feeder from the Fairhaven substation to the town of Samoa which is proposed for
development for this project.

The project site is currently fed from PG&E 1103 circuit, a 12kV distribution line on wood
poles, which currently transverses the project site from the Fairhaven substation 12kV
switchyard in-route to feeding the town of Samoa. At this time, the load hosting capacity of the
Fairhaven 1103 circuit is 5.8MW, which can reasonably be assumed to be available in part for
Wind Port use; however, with the planned buildout of the Town of Samoa, a Large Load
Application will be necessary to confirm that assumption and secure capacity. See the Integrated
Capacity Analysis (Appendix A) for detailed information regarding existing electrical
infrastructure.

Electrical Load Estimate

Estimates of the electrical loads for the onsite assembly and manufacturing facilities and
operation of the major electrical equipment throughout the laydown areas and wharfs are
presented in Table 1. Given that the project is in the early stages and the future facilities and their
associated electrical loads are not known, a 50% contingency has been factored into the
estimates. The combined Phase 1 and 2 estimate of 4 MW and 10.5 MW for Phase 3 and 4 will

1 CA North Coast OSW Study: Transmission Analysis, Quanta Technology, December 9, 2021

2 Customers are encouraged to use the Pre-Application process to get a general engineering review of a specific site without
committing to a project application or queue. The ICA maps are designed to help contractors and developers find information on
potential project sites for distributed energy resources. The maps show hosting capacity, grid needs, and other information about
PG&E's electric distribution grid. The information on these maps is illustrative and is may not be representative of the current grid
conditions.

3 Integrated Capacity Analysis Map, PG&E, https://www.pge.com/en_US/for-our-business-partners/distribution-resource-
planning/distribution-resource-planning-data-portal.page?ctx=large-business?ctx=business
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be used for planning and preliminary design phase of the project. A breakdown of the equipment
and facilities in operation for each phase and their estimated loads can be found in Appendix B.

Table 1: Electrical Load Estimates by Project Development Phases. Source: Moffatt & Nichol.
Estimated Planning Load (MW)

Phase Description Load (MW) 50% Contingency
1 Entry and Fabrication/Assembly Building 0.9 1.3
2 Wind Turbine Laydown Area and Wharf 1.8 2.7
3 Blade Manufacturing and Blade Laydown Area, Wharf 4.3 6.4
4 Tower Manufacturing and Tower Laydown Area 2.7 4.1

Proposed Electrical Infrastructure

The electrical infrastructure required to serve the future project loads is based on the project
buildout as shown in the Conceptual Phasing Plan (Appendix C). The approach taken was to
develop a conceptual design for the electrical infrastructure necessary to meet the combined
electrical demand for the Phases 1 and 2 loads and a separate electrical infrastructure design to
serve the future loads at the Phases 3 and 4 facilities. The location and routing of the proposed
designs are shown in the Conceptual Master Plan (Appendix D). For line specification details,
refer to the Overhead Line and Utility Re-routing Specifications*°® in Appendix E.

Proposed Electrical Infrastructure - Phase 1 and 2

The combined electrical load for Phase 1 and 2 of the project development is estimated to be
between 2.7 and 4 MW. As part of the Nordic Aquafarms Samoa Peninsula Land-based
Aquaculture Project, the Harbor District’s 20 MW electric substation (here-in referred to as the
District Substation) shall be increased by at least 5 megawatts to a total of 25 MW. The
additional 5 MW of capacity is proposed to serve the combined estimated Phase 1 and Phase 2
electric loads via a new line from the upgraded switchyard to a new proposed 75’ x 50°, 12 kV
switchyard to be located adjacent to the new Fabrication and Assembly building at the north end
of the project site. Any remaining capacity of this line after the Phase 1 and 2 buildout is in
operation may also be used for a portion of the Phase 3 and 4 electric loads. Revenue metering of
this line will need to be installed during the upgrade of the existing pump mill switchyard.

This new line is proposed to be a new single circuit overhead 12kV distribution line routed on
wood poles along the west-northwestern boundary of the project site and is to be located within
the existing or expanded 50-foot wide Vance Ave. ingress/egress right of way and within the
project boundary to the north end of the project site where it will eventually follow the north-
boundary of the project to the proposed switchyard at the Fabrication and Assembly building.
This new circuit will require approximately 18’ of utility right-of-way or 30° of right of way
where the relocation of the existing utilities currently traversing the site is likely.”

4 Specifications and Drawings for 12.47_7.2kV Line Construction, UEP_Bulletin_1728F-804, US Department of Agriculture Rural
Utilities Service, 2018

5 Overhead Electric Line Construction, GO-95, California Public Utilities Commission, 2015

6 2022-2023 Greenbook Manual, PG&E, https://www.pge.com/en_US/large-business/services/building-and-renovation/greenbook-
manual-online/greenbook-manual-online.page

7 Appendix E: Overhead Line and Utility Re-routing Specifications



Proposed Electrical Infrastructure - Phase 3 and 4

The combined electrical load for Phase 3 and 4 of the project development is estimated to be
between 7 and 10.5 MW. The loads at the blade, tower, and wharf facilities are proposed to be
fed from a new 75’ x 50°, 12 kV switchyard located at the south end of the project site. This
switchyard is proposed to be fed via a new overhead line tap of the existing PG&E Fairhaven
1103 circuit at the southeast boundary of the project site and/or from a new overhead line from
the existing District Substation. As of today, there is approximately 5.8MW of capacity on
circuit 1103. With the remaining approximately 1-2.3 MW of capacity on the new circuit feeding
Phases 1 and Phase 2, there would be 6.8-8.1 MW of capacity on the existing infrastructure at the
time of construction of Phase 3 and Phase 4. Therefore, system upgrades will be required to feed
the full Phase 3 and Phase 4 load. The customer is advised to apply for Large Load Service as
early as possible. A large Load Service Application is anticipated to cost $30k and require a 90
days turnaround time.

New single-circuit overhead line(s) would be constructed from the tap(s) to the new switchyard
along the improved southern site access roadway just south of the project site. This circuit(s) will
require approximately 18’ of utility right-of-way. PG&E circuit 1103, which currently traverses
the Phase 3 and Phase 4 project site, is proposed to be rerouted around or underground as part of
Phase 3 and 4 of the project.

Green Port - Renewable Energy

An important aspect for operating as a green port is the use of renewable energy to meet the
demand of the all-electric terminal. The use of energy from onsite renewable energy generation
and/or the procurement of carbon-free energy from electric service providers will eliminate
harmful air emissions and greenhouse gases that would be emitted from traditional fossil-fuel
electrical generation. This section presents the renewable energy procurement options, types
renewable energy systems and their associated benefits, and an overview of backup power and
grid reliability.

Renewable Energy Procurement

The electrical load for marine terminal operations is expected to be much greater than the
amount of energy that could be generated on site from renewable resources for all phases of the
project. In addition, the generation hosting capacity is limited without infrastructure upgrades or
microgrids integration. Generation customers must submit an interconnection application to
determine requirements and costs based on the project’s location, size, and application date
compared with other projects in the same area. The customer is advised to use the Pre-
Application process to get a general engineering review of [the] site without committing to a
project application or queue. Therefore, the majority of the energy may be purchased from either
the local utility Pacific Gas & Electric (PG&E), the local Redwood Coast Energy Authority
(RCEA) or through a power purchasing agreement with an offshore wind developer.

PG&E has two programs for customers to buy more renewable energy than is provided in their
standard power mix, Solar Choice and Regional Renewable Choice. The Solar Choice program
allows customers to purchase 50% or 100% of their energy use from solar energy projects. In the
Regional Renewable Choice program customers can elect to purchase renewable energy from



specific projects within PG&E’s territory. At the time of this memorandum, both programs are
closed to new enrollment.®

RCEA is a local joint powers agency that administers Humboldt County’s Community Choice
Energy program. Through this program, RCEA buys and provides a basic power mix higher in
renewables to their customers at a lower cost than Pacific Gas & Electric (PG&E)®. Most
customers in the region purchase electricity from RCEA, but, PG&E is responsible for delivering
the electricity and maintaining the infrastructure. Currently, RCEA offers standard and premium
electricity service options. The standard option, REpower, is lower in cost and higher in
renewables than PG&E while the premium option, REpower*, is 100% carbon free for $0.01 per
kWh more than the standard option. RCEA energy rates replace PG&E rates and they also have a
net metering (NEM) schedule for customers who use an eligible renewable electrical generation
facility as defined in PG&E’s Electrical Schedule NEM'°, RCEA has procurement goals of
100% carbon-free electricity by 2025, and 100% local carbon-free electricity by 2030.
Procurement of 100% carbon-free energy from RCEA for energy demands required beyond what
may be produced from onsite renewable energy generators is the proposed approach for this
project.

Onsite Renewable Energy Systems

Solar photovoltaic (PV) systems are the main resource for generating on-site renewable energy.
Grid-connected, net-metered PV systems provide cost savings by reducing the amount of energy
purchased from the utility to meet the site's electrical needs. However, their use may be limited
by the generation hosting capacity of the grid in this location. When coupled with battery energy
storage, a PV- battery system can provide additional cost savings benefits through time of use
savings and demand charge reductions. If the additional benefit of backup power (i.e. green
resiliency) is desired, microgrid (MG) electrical switchgear can be installed that will allow for
grid-islanding capability of the PV-battery system in the event of a utility grid outage and can
also free up generation hosting capacity. For extended outages, a backup generator can be
implemented to serve site loads beyond what the PV-battery system can provide. The benefits for
each type of system are summarized in Table 2 below.

Table 2: Benefits of Various Types of Renewable Energy Systems
Energy Time of Demand Short-term  Extended

System Types Use Use Charge Backup Backup
Savings Savings  Reduction Power Power

PV system X

PV-battery system X X X

PV-battery microgrid X X X X

PV-battery-generator MG X X X X X

8 https://www.pge.com/en_US/small-medium-business/energy-alternatives/private-solar/solar-choice-rates.page?
9 https://redwoodenergy.org/
10 https://www.cpuc.ca.gov/General.aspx?id=3800
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Photovoltaic Systems

The installation of any one of the solar PV energy systems listed above to PG&E’s Distribution
System must follow Rule 21’s net energy metering (NEM) interconnection process. Net energy
metering allows customers who generate their own energy (“customer-generators™) to serve their
energy needs directly onsite and to receive a financial credit on their electric bills for any surplus
energy fed back to their utility.11” A NEM schedule is applicable to customers who take service
on an applicable time of use rate schedule'?. This tariff describes the requirements for
interconnection and metering of generation facilities connected to the distribution grid.

Battery Energy Storage Systems

Battery energy storage systems can provide several value streams to reduce the payback period
of the investment. Table 3 lists the services that can be provided by commercial scale systems
with the value stream providing an opportunity as an avoided cost (or avoided loss)*3. The most
common value stream for battery storage is lowering the cost of utility purchases by offsetting
high demand charges or shifting electricity use from high- to low-cost periods (energy arbitrage).

Table 3: Value Streams for Storage: Opportunities To Avoid Costs and Losses

Service Description

Deman_d charge Use stored energy to level load peaks to reduce demand charges

reduction

Energy arbitrage SFores energy when grid prices are low then sells it when grid prices are
high

Time-of-use bill Use storage to shift the time self-generated electricity is used onsite to

reduction reduce grid purchases when electricity costs are high

For demand charge reduction, the specified power rating of the battery energy storage system
(i.e. battery inverter) must be high enough to address the peak demand at the facility and the
energy storage capacity must be optimized to provide sufficient energy storage to be cost
effective. Large battery systems can also provide grid services such as demand response,
frequency regulation, and reserve markets (Table 4).

Table 4: Value Streams for Storage: Opportunities for Income

Service Description
Storage used to support participation in utility programs that pay

Demand response .
p customers to lower demand during system peaks

Frequency regulation  Stabilizes frequency on moment-to-moment basis

Reserve markets Supply spinning, non-spinning reserves

11 source: https://mww.cpuc.ca.gov/iGeneral.aspx?id=3800

12 pG&E Electric NEM2 Schedule
13 https://www.nrel.gov/state-local-tribal/blog/posts/batteries-101-series-use-cases-and-value-streams-for-energy-storage.html



Microgrids

Microgrids are defined as local grids that can disconnect from the utility grid to operate
autonomously. For example, a solar PV- battery microgrid with an optional backup generator,
equipped with the appropriate islanding hardware and controls, can provide renewable power to
a critical facility in the event of a grid outage and can eliminate constraints on renewable energy
interconnection. A simplified single line diagram of a microgrid is shown in Figure 1.

During normal operations when utility grid power is available, both the generation and islanding
breakers are closed (as shown in the schematic) and the solar array will generate solar energy to
meet the electrical loads, charge the battery and/or export excess power to the grid. The battery
system will dispatch energy as programmed to provide utility bill savings (e.g. operate in peak
shaving mode to reduce demand charges).

Figure 1: Simplified Single Line Diagram of a Microgrid

During a grid outage, the system enters island mode, and the islanding breaker opens and
disconnects the facility from the utility grid. The facilities’ loads are powered by energy from the
solar array and battery. The microgrid can island and provide power for a period of time
depending on the system design. The amount of time the PV-battery system can supply the load
depends on the time of day the outage occurs and the state of charge of the battery system when
the outage occurs. In the daytime, the PV system can directly supply the load whereas, if the
outage occurred at night, the load would be supplied solely by the battery and the higher the state
of charge, the longer the load can be met by the battery.



If the battery’s state-of-charge drops to a specified low level and if there is either no PV
generation or generation cannot keep up with demand, the microgrid controller opens the
generation breaker and disconnects the facility from the solar array and battery system. The
automatic transfer switch then detects the power outage and connects the facility to the backup
generator.

During generator operation when the generation breaker is open, the battery system is allowed to
recharge from the solar array until the state-of-charge is sufficient to resume islanding with the
battery system and PV. At this point the microgrid controller closes the generation breaker,
causing the automatic transfer switch to detect that power has been restored and reconnects the
facility to the renewable generation and storage.

Backup Power and Grid Reliability

In the event of a utility grid outage, backup power is needed to serve critical loads. This
emergency power must be available to ensure operations at the Fabrication & Assembly facility
and that equipment handling activities are carried out in a safe manner wharf side during a power
disruption.

PV-battery only microgrids have backup power capability and can serve the critical loads for
short term grid outages. The battery system must be sized to meet design criteria to ensure the
critical loads with specified energy requirements are met for a specified length of time. Critical
loads can be an entire facility or a portion of a building’s electrical load that affects the ability of
a facility to operate and must continue to be powered during the entire grid outage or only long
enough to put the terminal operations in a safe state. Preliminary critical loads include lighting,
security, communication, and cranes. Major grid power disruptions such as winter storms or
earthquakes that could result in prolonged power outages and would require a natural gas-
powered generator to be integrated with a PV-battery microgrid to ensure critical functions are
powered during extended grid outages.

In addition to identifying the critical loads, the reliability of the grid should be considered when
evaluating backup power options. In October of 2019, there were two PG&E Public Safety
Power Shutoff (PSPS) events due to potential fire conditions in other regions of the state that
resulted in significant and unnecessary power outages within Humboldt County. In response to
these events, engagement from Humboldt County leaders and customers prompted PG&E to
reduce the undesirable local impact of PSPS events when severe weather is not forecasted
locally.

In June 2020, PG&E announced that the Humboldt Bay Generating Station is capable of serving
as a local power source during emergencies by reconfiguring the plant to island from the rest of
the California grid. Figure 2 shows a map of the areas where power would be provided by the
Humboldt Bay Generation Station during islanding conditions4. The Samoa Peninsula is
included within the islanding portion of Humboldt County and should no longer experience
power outages due to out of area PSPS events.

14 https://lwww.pgecurrents.com/2020/06/12/humboldt-bay-generating-station-ready-to-serve-as-a-direct-local-power-source-during-
emergencies-reducing-impact-of-psps-events/



With the ability of the Humboldt Bay Generating Station to island during state-wide Public
Safety Power Shutoff (PSPS) events, the number of long-term transmission-level outages due to
these out of county safety issues are expected to be infrequent. Also, the likelihood of
distribution-level outages is very low due to the limited overall length of the proposed

distribution lines (less than 2 miles) and lack of nearby trees that could be a potential cause for
local outages during winter storms.

Figure 2 : Map of Areas (in green) served by PG&E during islanding conditions.



Proposed Energy Systems

Grid-connected microgrids are proposed to meet the electrical needs for the various phases of
port development. Conceptualized PV-battery-generator microgrids will provide energy cost
savings through onsite renewable energy generation from the photovoltaic system, short term
backup power capability from the battery energy storage system and emergency power capability
from a natural gas generator during extended outages. A Phase 1 and 2 12-kV microgrid
electrical switchyard is proposed to be sited adjacent to the Fabrication & Assembly building and
serve the facility and wharf operations associated with Phase 1 and 2. A Phase 3 and 4 microgrid
switchyard is proposed to be located at the southern end of the property to serve the
manufacturing facilities and southern wharf operations associated with Phase 3 and 4.

As shown in the Integrated Capacity Analysis map of the existing site electrical circuits
(Appendix A), the existing Generation Hosting Capacity and the Generic PV Hosting Capacity
of the 12kV infrastructure on the Samoa peninsula are limited. Therefore, microgrids are a way
to utilize the solar generating capacity at the project site without additional infrastructure
upgrades.

Phase 1 and 2 Switchyard Microgrid Conceptual Design

A 12kV switchyard is proposed for location on the north end of the project site on District-
owned property for Phase 1 and 2 load service. The major equipment configuration of a 12kV
switchyard microgrid is shown in Figure 3. The general concept of operation is as described in
the Onsite Renewable Energy Systems section of this memo.

Figure 3 : Simplified Single Line Diagram of a 12kV Switchyard Microgrid
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A typical arrangement of the major equipment and the estimated footprint of the substation is
shown in Figure 4.

Figure 4 : Typical General Arrangement of the Phase 1 Switchyard Microgrid

Photovoltaic System

The conceptual PV system would be a roof-mounted photovoltaic (PV) array with an
approximate system size of 300kWDC. The system was designed to utilize rows of 420W high
efficiency, monocrystalline modules flush-mounted in rows in landscape orientation at a tilt of
14 degrees. The modules are designed for flush-mount attachment to a standing seam metal roof.
IBC access pathways and smoke ventilation setbacks were included in the design.

Power generated by the arrays was designed for AC conversion through three 100kW, 480V
inverters adjacent to the building for 480V three phase interconnection into a building’s low
voltage switchboard. These inverters are UL 1741-SA listed and can be frequency-controlled by
the battery energy storage system to ramp PV output to balance generation with the load. The
DC/AC ratio is 1.01 for minimization of equipment variation on the overall site; however,
inverter capacity could be downsized to a DC/AC ratio of up to 1.25 with minimal clipping with
further inverter optimization. The inverters are connected to a building’s low voltage
switchboard through a solar subpanel and a visible, lockable disconnect to be located next to the
inverters for ease of shutdown in the case of a fire.
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Battery Energy Storage System

The conceptual microgrid includes a 2-MW battery energy storage system with a 1-hour duration
of energy storage. This duration assumes the load during an outage will be 50% of the peak load
(4 MW). Load shedding of non-critical loads during grid outages can be implemented to extend
the hours of resiliency. The optimal battery system power rating and energy storage capacity will
require further analysis as the electrical load assessment is further refined and critical loads are
identified. The BESS output is rated for 480V, three phase interconnection, so a 2500KVA
BESS transformer is included for step-up to 12kV for interconnection at the Main Switchgear.

Main Switchgear

The conceptual switchyard includes a new 3ph, 12kV, raintight Main Switchgear lineup
containing a controllable main breaker to be supervised by a Schweitzer Engineering
Laboratories 700G T+ Intertie and Generation Relay Islanding Controller, which interfaces with
the integrated Site Controller to provide seamless transitions to an islanded battery-powered state
and retransfers back to the local utility grid. The Main Switchgear contains all the metering,
control, and UPS equipment required for interconnection with the utility grid and for PV, BESS,
and load control and monitoring to ensure safe stable grid-connected and microgrid operation.
The switchgear feeds loop-feed, pad-mount 12kV transformers for BESS and generator step-up
and for step-down to feed the building and wharf loads.

Emergency Generator

A 2-MW natural gas generator is included for emergency back-up operations. The power rating
assumes that the critical loads (i.e., lighting, security, communication, and cranes) will be a
maximum of 50% of the combined 4 MW peak load from the Fabrication & Assembly building
and Phase 2 wharf operations. The actual load during emergency operation will be based on the
critical loads required during extended outages.

The expected runtime of the emergency generator is based on the reliability of the grid serving
the project site. For short term grid outages, the microgrid battery system will provide backup
power. With the ability of the Humboldt Bay Generating Station to island during state-wide
Public Safety Power Shutoff (PSPS) events, the number of long-term transmission-level outages
due to these out of county safety issues are expected to be infrequent. Generator runtime could
range from 12 hours to 500 hours per year. Generator operation of 1 hour per month is required
for maintenance purposes to ensure proper lubrication of the generator and verify system
functionality and load transfer capability. Generator operation may be required during future
electrical infrastructure work as the project phases are implemented. These planned utility grid
outages could require up to 500 hours of operation during these construction activities.

Phase 3 and 4 Switchyard Microgrid Conceptual Design

A conceptual switchyard is proposed for location on the south end of the project site on District-
owned property for Phase 3 and 4 load service. The basic design for the Phase 3 and 4 microgrid
would be similar to the Phase 1 and 2 design. The Phase 3 and 4 site loads are estimated to be
10.5 MW and may require a larger battery system size as well as a larger emergency generator
depending on critical load identification. Upsizing the equipment would increase the footprint;
however, the medium voltage infrastructure has capacity as drawn to handle up to the remaining
load hosting capacity of PG&E circuit 1103 (5.8 MW).
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Photovoltaic System

For this concept, there are multiple options for installing PV systems, on the rooftops of the
Phase 3 and 4 manufacturing buildings and an optional ground-mounted PV system(s) at the
Harbor District landfill located on District-owned property across Vance Avenue from the
existing former pulp mill site.

The roof-mounted PV designs for all phases were modeled using the same assumptions as in the
Phase 1 and 2 microgrid concept. The aggregate nameplate DC capacity of conceptual rooftop
PV systems on buildings for all phases is approximately 6.3 MW and has an estimated annual
energy production of 7.1 GWh. See the Appendix F: HelioScope Rooftop Annual Production
Report for additional details.

An optional ballasted PV system was designed for east-west facing landfill planes of the landfill
utilizing generic PV modules and string inverters for siting and production estimating purposes.
The optional landfill system was modeled for a conservative system size of approximately 2.5
MW and resulted in an annual solar energy production estimate of 2.9 GWh. See the Appendix
G: HelioScope Landfill Annual Production Report for additional details.

The combined PV power rating from these sites is on the order of 8.8 MW of power with an
estimated annual production of 10 GWh of solar energy. See the optional locations for solar
included in the revised Conceptual Master Plan attachment for more information.

Emergency Generator

A 2-MW natural gas emergency generator is included for emergency back-up operations. The
power rating assumes that the critical loads (i.e., lighting, security, communication, and cranes)
will be similar to the Phase 1 and 2 emergency loads.

The expected runtime for the two Phase 3 and 4 emergency generators is similar to the Phase 1
and 2 generator and would range between 12 hours to 500 hours per year.

13



Summary of Proposed Design Concepts and Key Findings

Electrical Infrastructure

The peak power demand for buildings and site operations is estimated to be:

O Between 2.7 and 4 MW for Phase 1 and 2 and between 7 and 10.5 MW for Phase
3 and 4 for a total estimated power demand between 9.7 and 14.5 MW

0 14.5 MW (50% reserve contingency) for all project phases is recommended for
planning and preliminary design phase of the project

5 MW of capacity is to be built into the upgraded District substation and will be made
available for the terminal redevelopment in Phases 1 and 2.

The proposed Phase 1 and 2 electrical service is a new electrical distribution line from the
District switchyard to a new Phase 1 and 2 12 kV switchyard located at the Fabrication
and Assembly building

There is 5.8 MW of load serving capacity remaining on the existing PG&E 1103 circuit
at the time of this report

The proposed Phase 3 and 4 electrical service design is for a tap of the existing PG&E
circuit 1103 that will feed a new Phase 3 and 4 12 kV switchyard located at the southern
end of the project site and will include optional line taps of the existing rerouted PG&E
1103 circuit for building-level service.

The total load for all phases of the project is estimated between 9.7 and 14.5 MW while
the total available capacity of the existing infrastructure is currently estimated at
10.8MW. The customer is advised to apply for Large Load Service as early as possible in
order to plan for infrastructure upgrades. A large Load Service Application is anticipated
to cost $30k and require a 90 days turnaround time.

Approximately 30’ of utility right-of-way is recommended for the new circuit feeding
Phase 1 and Phase 2 and for relocation of existing utilities currently traversing the Phase
3 and Phase 4 project site contingent upon the results of utility engagement

Green Port

Onsite renewable energy options include rooftop solar photovoltaic systems on all
buildings and an optional ground-mounted PV system at the adjacent District landfill.
PV Generation Hosting capacity is limited on PG&E circuit 1103 and unknown at the
60kV level. Generation customers must submit an interconnection application to
determine requirements and costs based on the project’s location, size, and application
date compared with other projects in the same area. The customer is encouraged to use
the pre-application process to get a general engineering review of [the] site without
committing to a project application or queue.

The aggregate nameplate DC capacity of conceptual rooftop PV systems on buildings for
all phases is approximately 6.3 MW and has an estimated annual energy production of
7.1 GWh.

The optional landfill system was modeled for a conservative system size of 2.5 MW and
resulted in an annual solar energy production estimate of 2.9 GWh.
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The combined PV power rating from all systems is on the order of 8.8 MW of power with
an estimated annual production of 10 GWh of solar energy.

100% renewable energy from the Redwood Coast Energy Authority can be procured to
meet the energy demand required beyond what may be produced by onsite renewable
energy systems.

The goal of using 100% carbon-free energy to meet site electrical loads can be met
through a combination of onsite solar photovoltaic energy production and the
procurement of available renewable energy from the local electrical service provider.
The procurement and use of low-cost wind energy should be investigated in subsequent
stages of project development.

Proposed Energy Systems

A Phase 1 and 2 Switchyard PV-battery-generator microgrid is proposed to supply energy
and backup emergency power to the Phase 1 and 2 critical loads. Preliminary critical
loads include lighting, security, communication, and cranes. Further design will be
required as more electrical load information becomes available from a terminal operator.
The microgrid includes a 2-MW natural gas generator that will provide emergency power
to meet the estimated peak critical loads and has a maximum expected annual runtime of
up to 500 hours.

A Phase 3 and 4 Switchyard microgrid of similar design is proposed, but will include a
larger battery system to handle short-term grid outages. The expected annual runtime of
the 2-MW gas generator is 500 hours maximum.

The proposed designs provide multiple levels of resiliency to meet the electrical needs of
the terminal during normal and emergency operations. The levels of resiliency include: 1)
Humboldt County has islanding capability during state outages, 2) microgrid battery
systems will provide green un-interrupted resiliency during short outages, and 3) natural-
gas generators will provide deep backup emergency power for extended outages.

The backup generators have been sized to serve critical loads during an emergency. At
this conceptual stage, these critical loads are assumed to be 50% of the planned estimate
load for Phase 1 and 2 and 38% for the Phase 3 and 4.

Next Steps

1.
2.

3.

Finalize entry and egress rights of way for comprehensive site plan development.
Finalize Green Port and backup power criteria to meet the resiliency and regulatory
guidelines, facility operations, backup power resiliency, operational needs for the
proposed development.

Apply for Large Load Service as early as possible in order to plan for utility system
upgrades. A large Load Service Application is anticipated to cost $30k and require 90
days.

Submit a pre-application in order to get a general engineering review of the site in order
to plan for utility system upgrades.
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Appendix E: Overhead Line and Utility Re-routing Specifications
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Appendix F: HelioScope Rooftop Annual Production Report









Appendix G: HelioScope Landfill Annual Production Report
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