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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: 

• description of the existing utility infrastructure, 
• summary of the estimated energy use for all project phases, 
• proposed electrical infrastructure for Phase 1 and 2, 
• proposed electrical infrastructure for Phase 3 and 4, 
• procurement and generation renewable energy options, 
• backup power and grid reliability, 
• proposed conceptual microgrid designs, and a 
• 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 
B. RMT -Electrical Load Estimates 
C. Conceptual Phasing Plan 
D. Conceptual Master Plan 
E. Overhead Line and Utility Re-routing Specifications 
F. HelioScope Rooftop Annual Production Report 
G. 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%1.  
 
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.2 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  

https://www.pge.com/en_US/for-our-business-partners/distribution-resource-planning/distribution-resource-planning-data-portal.page?ctx=large-business?ctx=business
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. 

Phase Description Estimated 
Load (MW) 

Planning 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 Specifications456 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.7  

 
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 
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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 
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specific projects within PG&E’s territory. At the time of this memorandum, both programs are 
closed to new enrollment.8 
 
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)9. 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 NEM10. 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 

System Types 
Energy 

Use 
Savings 

Time of 
Use 

Savings 

Demand 
Charge 

Reduction 

Short-term 
Backup 
Power 

Extended 
Backup 
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 

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 schedule12. 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)13. 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 
Demand charge 
reduction Use stored energy to level load peaks to reduce demand charges 

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

Time-of-use bill 
reduction 

Use storage to shift the time self-generated electricity is used onsite to 
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 

Demand response Storage used to support participation in utility programs that pay 
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://www.cpuc.ca.gov/General.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 
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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. 
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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 conditions14. 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://www.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/ 
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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. 
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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 700GT+ 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. 
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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 
o 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. Finalize entry and egress rights of way for comprehensive site plan development.  
2. 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. 

3. 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.   

4. 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 A: Integrated Capacity Analysis  
 

 
 
 
 
  

m Integration Capacity Analysis (ICA) Map 

Table Filter Data 

I CA Not Available 

Single Phase {I CA Not Performed) 

Three-Phase (Incomplete Solutlon Set) 

Networked Secondary System ( [CA Not 
Performed) 

LineOetail 

Up to 1 MW 

1.00·1.5 MW 

1. 5·2.0 MW 

Above 2 MW 

f eederoetail Voltage 

2.◄kV; 4.16kV; 4.8kV 

12kV 

17kV 

21kV; 22kV 

34 .5kV; 44 kV 

Networked Secondary Buffer 

TransmisslonLlnes 

60 kV 

70 kV 

115 kV 

230 kV 

S00 kV 

Download data 

User Gulde 
Download Spatial Data 

0 Feeder level/ RAM 
® I.me Level/lCA 
~ Transmission Lines 

~ Networked Secondary Buffer 

y Generation IC 
y Generic PV IC 
y Generation IC w/out Opflex 

Generic PV IC w/ out Opflex 

Feeder Name: FAIRHAVEN 1103 
FeederID: 192451103 

CSV LineSection: 4725323 
ICA Analysis Date: Jun 2022 

Load Hosting Capacity {kW): 5800 
Generation Hosting Capacity (kW): O 

Generic PV Hosting Capacity (kW): 0 
Generation Hosting Capacity w / out OpFlex (kW): 3050 

Generic PV Hosting Capacity w / out OpFlex (kW): 4740 

ICA OF • Generation Hosting Capacity. 
ICA SC - Generation Hosting Capacity w/ out OpFlex. 
Please see the User Guide for more information. 
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Appendix B: RMT -Electrical Load Estimates 
 

 
 

 

Electrical load Estimate 2 Sept 2022 

Phase 
loadKVA Connected 

Demand Factor 
Total load 

Description Equipment Quantity 
(each) load(KVA) (kVA) 

Notes 

Entry and 
High Mast Lighting Towers 3 9.60 28.8 1 28.8 

Fabricat ion/Assembly Building (50,000 sqft) 50000 0.015 750 1 750 Phase 1 
1 Fabrication/Assembly 

Entry Gate/ Miscellaneous 1 100.00 100 1 100 0.9 MVA 
Building 

1.3 MVA (50% Contingency} 

High Mast lighting Towers 7 9.60 67.2 1 67.2 

Wind Turbine Nacelle Heaters 10 10.00 100 1 100 

Wharf Crane 1 600.00 600 0.8 480 

Wind Turbine Laydown 
Power Out lets (welding, tools, equipment ) 8 15.00 120 0.5 60 

2 
Area and Wharf 

Turbine Assembly Rack 1 200.00 200 1 200 

Vessel Shore Power/Tug Charging 1 500.00 500 1 500 

Battery Charging incl SPMTs 6 100.00 600 0.7 420 Phase 2 

1.8 MVA 

2.7 MVA (50% Contingencvl 
High Mast Lighting Towers 7 9.60 67.2 1 67.2 

Power Outlets (welding, tools, equipment) 7 15.00 105 0.5 52.5 

Blade Manufacturing Facility (240,000 sqft) 240000 0.008 1920 1 1920 

Blade Manufacturing and Turbine Assembly Rack 1 200.00 200 1 200 
3 

Blade Laydown Area, Wharf Vessel Shore Power/Tug Charging 1 500.00 500 1 500 

Battery Charging inc.I SPMTs 16 100.00 1600 0.5 800 Phase 3 

Cranes 4 300.00 1200 0.6 720 4.3 MVA 

6.4 MVA (50% Contingency} 

High Mast Lighting Towers 5 9.60 48 1 48 

Wind Turbine Nacelle Heaters 10 10.00 100 1 100 

Power Outlets (welding, tools, equipment) 5 15.00 75 0.5 37.5 

Office Building (20,000 sqft) 20000 0.02 400 1 400 

4 
Tower Manufacturing and Manufacturing Building (40,000 sqft} 40000 0.01 400 0.75 300 

Tower Laydown Area 
Manufacturing Build ing (60,000 sqft} 60000 0.01 600 0 .75 450 

Tower Manufacturing Building (180,000 sqft) 180000 0.01 1440 0 .75 1080 Phase4 

Vessel Shore Power 1 300.00 300 1 300 2.7 MVA 

4.1 MVA (50% Contingency) 

I TotalMVA 9.7 

I Total MVA 14.5 50% Contingency 



 

 

Appendix C: Conceptual Phasing Plan 
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Appendix D: Conceptual Master Plan 
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Appendix E: Overhead Line and Utility Re-routing Specifications 

 

36" 

ITEM QTY. 

2 
1 
2 

1 
p 
af 3 
a 

2 
1 
3 
3* 
3 
3 
3 

MATERIAL 

l--uhc 

I 

Bolt, machine, 5 8" x re uired len th. 
Wosher, s uore 2 1 4". 
Crossarm, 3 5 8" x 4 5 8" x 8' -o• 
Bolt, canriage, 3/8 x 4 1 /2" 
Screw, lag 1 /2" x 4" as required. 
Connectors, as required. 

Cutout 
apes, as require . 

Jumpers, as required. 
Anchor, shackle. 
Brace, wood, 28 
Eye screw, elliptical or drive hook. 
Locknuts, as required. 
Surge arrester 
Cable termination. 
Cable support. 
Crossarm mounting bracket. 

p 

u 

12" 

I 

NOTES: 

1. TOTAL ARRESTER LEAD LENGTH MUST BE UNDER 3'. 

2. NO BENDS PERMITTED WITHIN 6" OF CABLE TERMINAL BASE. 

3. MINIMUM 4" BETWEEN BOLTS. 

THREE PHASE CABLE TERMINAL POLE 
WITH UPPER CROSSARM MOUNTING CUTOUTS 

AND CROSSARM MOUNTING ARRESTERS 

AUG 2016 
3 - PHASE PRIMARY 

RUS UC5 
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Table 1: Basic Minimum Allowable Vertical Clearance rl Wires above Railroads, Thoroughfares, Ground or Water Surfaces; Also Clearances 
from Pohs, Buildings, Structures or Other Objecb {nn) {Letter References Denolll Modifications of Minimum Cearances 11 

Rafamid to in Nobis Following This Tabla) 
wre or Corductor Cmcenro 

CiN! Nabre of Ck!arcrice A B C D E F G 
No. Span Wres C(ITimurication Tm~ Supp~ ~pit,, S141p~ Supp~ 

(Othff th111 Corduchrs Cmtict, Cmdud(JS Corduchrs Cmdocl!rs Cmduct(JS 
lrcl!y ((rd.Id~ lt>ed!J illd of0-/:ilJV~ illd aoo illd 

Spill Wresl ~Wre, Spill Wres, illd Sqip~ Giles, Supp~ Cables, ~pti,Ccmles, 
();m,~ C;me; and 0- 5,000 V<il5 Supp~ C;mles 750 -22,500 Volts 22.S -300 kV 300- 550 kV 
GIJ)liaoo Semce lxops), Treatw as it (nm) 

Me!H!l'!J!fS supp~sevre Kule ~/.8 
D'qisd 

0-7SOV<il5 
l Q055ilg diwe !rm ri rhds whi:h lnll~ort or propose 1sree1 2sree1 22.sreet 2sree1 28 reet JHeet JHeet(kk) 

to lrillll)Ortfrri]htuJS (ma>inum lo;jhm feet, o mies) 
·ni1a-e notopB"ated by oniXI cmlilct ~,es. (al (bl(c) 
{d) 
Q055ilg or piltilg diwe 1rirls of rii"Oills opB"atw by 26 Fret(e) 26 Feet (e)(O (g) 125 reet (h)(i) 27 reet (e) (9) 30 Fret(g) 34 reet (g) 34 reet (g) (kkl 
wfJfml lroleys. (b)(c)(d) (eee) 
Cflml.!J or abig !hmm Iii fires il urbill diitms or rro&'ilg 18 Feet(J1 (k) 18 Feel OJ (I) (ml 19 Feet (hh) 20 Feet 00 25 Feet(ol(i) l!Feel(o)(i) 30 Feet ( o l(i) 
thorou;i~es it rural cW:15. (c) (d) (i) (i) (ljd<) (eee) (kk) 

4 ltmve y1uu1d .tmg UmJJyhrc1e, i1 111~ d~~iJ:; m <l1Ulii 15 reel(k) 15 reel (111)(11) 19 reel (eee) 19 Fl'el 25 reel(u) 30 reel(u) (p) 30 reel (u) (kk) 
othff 1reas ~illle ct beilg triwa-i'll:I by vmi:les or (p) 
~rklllbr~ eiuiJmmt 
/>bove gro1J1d it ;i-e.:is ~amle to proestrms on~ 8Feet 10 lffl (m)(q) 19 Feet (eee) !Heel 17 lffl 25 Feet (o) 25 Feet (o) (lik) 
Verttal ooira,ce .ilwe ~ rulfilces on bttlhgS, 8 ~et(r) 8 R!et(r) 8~ 8~ 12~ 12 R!et 10 fretQQ 
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Table 1 { Conlin ued) 

Oise Nature d Coooce A 
No. !:l)ill \Vi'es 

(Olhdill 
Tr.., 

Span Vlies) 
tNl!heoo 
Gl!fSilld 

Mermlg!J'S 

10 Rdiial CEnl!Jh deilraice of conductcr a c;mle 
(unattldioo) from noo-<inbable 61reet i)htitg er lraffic 
ajrnl pee; er stnlillls, iicbi1g mil&ilms, b-mls and 
~hli'lg fixl!Jre~ illd fr001 an!Emas that i'l"e not pirt ri the 
overtead lie Sfslan. 

II Walff .l"eas not&1itmi! fer salioalilg (II) (uu) (IWI) (xx) 15 Feet 
12 \Vdlei <1e.is11Jld!le fu1 ld00dli19, 11Jlfcll!<1e.J ii: (ll) 

(w)tlffl)(xx) 
(A) L~ 11m 20 ares 18Fl'l'I 
(B) 20 to 200 a= 26 Feet 
(C) Ovei 200 lu2,000 <Xlei 32Ft:el 
(D) Dier 2,000 ares 38 Feet 

13 Racill OO'lnll'.P of hilrP h> mrdudiJs Imm fr!¥> hfiflm?.; 
orf<iigc (aaa) (ddd) 

14 Raiial cle.Yarce d bare lile rondoclrrs from vegelatirn ii 
Exlr£rne il'ld VEl')tlijl Fi'e Thrrot Zooes ii SoulhITTJ 
Cit'omlil (i>la) (dell) (hltlXJDl 

References to Rmes M adifyilg Milin11m Clearances ii Talile 1 
(a) Slal oot be redured mere 11m 5% becill~ ct t£rnpffillure cr l:JadilJ 

1 Suprif llies 
2 Canrrurirotm re; 

(b) ~al be ilcrea!BJ for rup~ condoctcrs on su~miioo ilimlDrs, 
under cra comioons 

{c) ~edal cle.rillces are proviloo fer lraoc ~nal eq~mmt 
(d) ~llill clearances are provilerl fer street l9hlilg 8Jui>mmt 
(e) l!imj oo Ir~ IX)le throw of 26 frel may be reduced llflere 
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I Suprif guys 
2 Sup~ @bles c11d mffiifflgITT 

canrruricatm guys 
r.ommuni'.atill c;me; ifld m=gers 
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I :iip~ Sl'M:e drqis 
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84.Hl.1 

74.4-BI 

(cc) 

t5 Feet I 17 Feet 25 Feet 25 Feet(kk) 

18 Fl'l'I )0 Fl'l't 17 FPl'I )7 FP.l'l(ldc) 
26 Feet 28 Feet 35 Feet 35 Fcct(kk) 
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1 Int!; C!Jltil::I cooouctcrs /4.H 
2 Trrl!f Will M"es 77.Hl 

0) May be rerloced at crOS!ilgs Oll£f prNate lheroughf.m and enlrances ID 
pr;;ate property and ove- pm~te pl(llflty 
I Sup~~rvi:edrops 54.8-lll 
2 Sup~ guys 56.4-A 

canrruni.'.atm oorvi::e drqis 84.8-0 
Communi.'.atm guys 86.4--A 

{k) May be rmoced inlg thaoughfures w~re oot n(J]l'ify il:cesiibi! ID veli:Es 
I Suprif guys 56.4--AI 
2 Communi.'.alion 9ll/S 86.4--Al 

(I) May be rerloced wre-e wilhii 12 feet r1 rum Ille d pubi: lheroughfcre; 
I 9.ip~ ~rvi:e drops 54 .Hll 
2 Comrruni'.atill il?rvi'.:e drqis 84 .H I 

(m) May be rerloced for r.i.vay ~gnal cables undE!' ~edal cmditms 84 .4--A4 

111-25 
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Table 2: Basic Minimum Allowable Clearance of Wires from Other Wires at O'ossings, in Midspans and at ~pportJ {Letter Rlierences 
Denote Modrications d Minimum Clearances as Referred to in Notes Following This Table} All Clearanas are in Indu!S 

uthe' \vte, Citlle or concl.Jctrr cooctmll 
9.Jpp~ Collluctors OmiJcl1g Supp~ Cab~) 

A BTrolcy D E F G H I K(l<k) 
Nilbre ri Cbr.nce ond Cluss ~11'/ie~ Cu1W Co11rnu1tlllim 0- 750 750 - 7,500- 20,000 - 35,000- 75,000- 150,000 - 300,000-

w iVld Vdlilge oc QrfsiVld Condoctcrs ConduclITT Vcl15 7~0Volls 20,000 Vdts 35,000 Vohs 75,000 Vols 150,000 300,000 550,000 
ltl. \'Ire, Ca~ er Condu::tcr Nessmge'S 0- 710 (Imiid~g~en (Iirl1dhJ Valls Vaill; Volts 

Cammed Vdt \Vic, Catb Smicc 
,11J St11-i:e ()~)dlU 

lxo~) Trcl!f 
Feede'S (a) 

Clearance betwem wi-es, 
caUes illlll anh:ttn 11111 

q,portedontllesame 
poles, verticaly at 
aossal!P ii 5Pil"' and 
ra•y wlllfe wline,u 01 

ai.,roadq aossill(p 

1 Spiil wi'l>\ gtrr.; iVld 18 {() 48 (d, P) 14(P) 14(P) 16 (~ J6 n n 78 78(!)0) B8 (hh) 
mro;ITTJm; (b) 

2 fd!j cmlilct cmdoctITT, o - 48 (d, e) 48(d) 48 (d, h) 48 72 96 96 96 96 (gg) 156 (hh) 
750vcl15 
CamiunK:atim condu::tcri; 24 72 96 96 96 

4 Supp~ condud115, 5ffiire 48 (i) 48 48 96 (oo) 96 96 
dro~ and b'cl!f fooiff~ o -
750vcl15(Qq) 

5 Supp~ conductcri;, 750 - 36(f) 48 48 (dd) 48 48 (h) 72 96 (oo) 96 96 96(99) 156 (hh) 
7,500wlls(l!l) 

[:] b Supp~ conductcrs, I~ - ;lb 11 /Z 48 IZ 9b (oo) 9b 9b 9b (gg) 1:iti (hh) 
20,000 vdts (qq) 

Supp~ condudcri;, mere lhiln 72 (g) 96 (g) 96(g) 96 (g, oo) 96(g,oo) 96 (g, oo) 96(g,oo) 96 (g) 96 96 (gg) 156 (hh) 
20,000 yijl., (qq) 
Vstical ~lion 
betwemcmbmrs 
and/111 cables, on ..,arale 
a0&nns 01 otha-
q,por1s at clfa-m levm 
(eI<Epmg on mab!d lme 
and budc arms) on!he 
5ilfflll pole illlll ii idj!nig 

mmpans 
rnm,mnr~lirl rornuctrm; 12 0. ir) 48 (k, I, m, 48 (k) 72 (m n) 72(m) 72 78 87 (9g) 147 (hh) 
ond SEmee lx~s n, pp) 

9 Supp~ Cmcl.Jctors Sm1:e 48 (k, 1,m, n, 24 (h, k, 48 (k, m, p) 48(k,m, Pl 72 (m,nn) 72 78 87 (gg) 147 (hh) 
lxo~ iVld Tr~ Feede's, O - pp) m,o) 
750 Vols 

111-29 
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Sectim 2., Gas Service 

23.4. (oontinued) 

Table 2-1 Minimum Separation and Clearance Requirements for Trenches1 

G 
I 

Duct DB 
C 

I 
s 

I 
p SL T T 

(In Inches) 

G Gas2 - 12 12 12 6 12 6 

T Telephone (Duct) 12 - 1 1 12 12 12 
T Telephone (Direct Bury) 12 1 - 1 12 12 12 

C CATV 12 1 1 - 12 12 12 
s Electric Secondary 6 12 12 12 1.5 3 1.5 
p Electric Primary 12 12 12 12 3 3 3 

SL Streetlight3 6 12 12 12 1.5 3 1.5 

NE Foreign Electric Sources, 
Non-PG&E4 12 12 12 12 12 12 12 

1 All sepa,ation clearance distances are in inches. 
2 For more infounafun abou: this lallle, see Company B<JletiJ J D:54538-002 ilpdated Separation Requirements For 

Con<lli in Jon T rench.• loca:ed i1 Appendix B. 
3 streefl~tcin:uils noto....,byPG&Emustbe i'lstalledtomeetthe [ecJJiremens in PG&E's ...bintTrench 

Conlioma/ions & Occupancy Guide . Specifically, appli:arts must re,iew the [ecJJiremens forwolki'lg wih a second 
l.tlly company_ 

4 Considered a '\lliily" as delined in lltiilystandard S5453 "Jon Trench · 

PG&E does not differentiate between the clearances for-casing/conduit and 
pipe. The clearances and installation requirements are the same for- both. 

For-more infocmation <n backfill-sand requirements, see EQgineering 
Material Specification EMS-4123, "Backfill Sand," located in Appendix B . 

For-more informati<n on the minimmn separation and clearance requirements 
for- service trenches, see the Joint Trench C<l'!figurations & Occupanc;y Guide . 

When different service facilities ( e.g., gas, electric, teleoommunications) are 
installed in dose proximity (e.g., in a joint trench), applicants must ensure 
that the facilities maintain a minimum horiz.ontal sq>aration of 36 inches 
from the gas riser-where they transition from below ground to above grom.d. 

Clearances between other- facilities can be reduced only when the parties 
supplying those services oc facilities reach a mutual agreement. 

Non:: Applicants must ensure that sufficient space is provided between 
facilities at all times to allow foc safe maintenance and q>eration 

A. Applicants must not install any electrical devices oc equipment 
including wires, cables, metering and telecommuoicati<n encloswes, 
bond wires, damps, oc grom.d rods within 36 inches of the gas service 
nser-. 

This distance can be reduced to 18 inches foc electrical devices or
equipment certified for- National Electric Code (NEC) Class I, 
Division 2 locations. See Figure 2-19, "Electric and Gas Meter- Set 
Separation Dimensi<nS and Clearances," <n Page 2- 32, and Figure 2-21, 
"Gas Regulator- Set Clearance Requirement from Sowres of Ignition," <n 
Page 2-35. 

2-13 2020-:WZl 
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Appendix F: HelioScope Rooftop Annual Production Report 
 

 

o HelioScope Annual Production Report C'C',:ec C :-e,e = :-rs 

Design 1 osw Wind Port, 936 Vance Ave, Samoa, CA 95564 

r Report 

Projett Name OSV\I Wind Po1t 

Project Address 936 V.ince Ave, S-clmoa, CA 95564 

Prepared By 
Sttvt Rich.:ird:. 
s.teven .c n cha rds@h u mbo Id t ed u 

=:' :::ISchatz 
~ ;; 
~~ltllEnergy V- • Research 
"'.~ Center 

l.ihl. Monthly Production 

1 OOOk 

750k 

~ SOOk 

250k 

ltl!! System MC'trics 9 Proj ect Locat ion 

Module DC 
Nameplate 

ln11erter AC 
Nameplate 

Annual 
Product io n 

Perrorman<:e 
Ratio 

kWh/kWp 

Weather Dataset 

Simulator Version 

Design 1 

6.35 MW 

5.10 MW 
Lo.ad Ratio: 1.25 

7.097 GWh 

75.2'fi 

1,1170 

TMY. 1 Okrn Grid (40.85,•124.15], NREL 
(prospector) 

udu€62d322-df0e856433-c90e500374-
S.81fef9d56 

0 Source5 of System Loss 

AC System: 0.5% 

Inverters: 2.0% 

Clipping: 0.0% 

Wiring : 0.-4% 

M smatch: 4.2% -- Shading : 13.7% 

lrradia nce : 1 .2% 

Soiling : 2.0% 

Re l ection: 3.6% 

Jan Feb Mar Af,f May Jun Jul A.Jg Sep Od Nov Dec 

t Annual Production 

lrradiance 
(kWh!m2J 

Energy 

(kWh) 

Oe-5.c:ription 

Temperature Me-tries 

Simulation Metric,; 

Anni.Jal Glob.ii I lorizontill lrr.idiarn:e 

POA lrrarli:~nre 

Sh,:;de-d lrrndiance 

lrrttdittnce after Reflection 

lrr,:;diancc .iftcr Soiling 

Total Collector' lrr-iidiam;:e 

Namepl.ite 

Outp'.Jt at lrn:1diance Level::. 

Oucput ut Cell Tcmpcr1.1tur<:: Dcr1.1tc 

Output After Mismatch 

Oplim..il DC Oulpul 

Con.strained DC OlJtput 

lnvcrlcr Oulpul 

Enl:!rgy to Grid 

Avg. Operating Ambienc-e.m p 

Avg. Operating Ccll - cm p 

◊tJtput 

1,450.6 

1,48S,6 

1,181.6 

1,234.9 

1,210.2 

1.210.2 

7,693,915.2 

7,602,838.9 

7,627,499.1 

7,310,069.3 

7,278,645.6 

7,277,946.9 

7,132,380.7 

7,096,719.0 

o/J Oelta 

2.4% 

-13.nD 

-3.6% 

-2.0% 

0.0% 

-1,2% 

0.3% 

-4.2% 

-0.4% 

0.0% 

-2.0% 

.Q.5% 

12.o~c 

18.€ ''( 

Operating Hours 4654 

Solved Hours 4654 

7 
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o HelioScope Annual Production Report c•c:.:e'. C :·e e'l:·a·cs 

& Condition Set 

Condition Set 1 Description 

Weather Oatas.et 

Solcir Angle Location 

Tritn:sposition Model 

TMY, 1 0km Grid (40.85,-124. 15), NREL (rrospector) 

Mctco Lat/Lng 

Temper.iture Model 

Temver-,ture Model 
P.:ir.i,meters 

Soiling(%) 

Perez Model 

Rack Type 

Fii.:ed Tilt 

Flu::;h Mounl 

Irradiation Variance 5% 

Cell Temperalure Spread 4" C 

-3.5G 

2.81 

M A M 

Mo<lulc Binning Range -2.5% to 2.5% 

AC System Der ate 0.50% 

-0.075 

0.0455 

Temperatuni Delta 

o·c 
A 0 N D 

Module 
Characterizations 

Mod\lle 
Uploaded 

By 
ChJracter iNtion 

CS3W-420P (1 G00V) 
(Canadian SOiar) 

HelioS<ope 
Spc:c Sllcct 
Characterization, PAI\ 

Device 
Compc,nent 
Characterizations Cf>S SCH100KTL-DO/US-480 ((hint 

Power Sys:terr"s) 

@ Components 

Compcment Name Coun( 

Inverters 
CPS SCH100KTL-DO/US-480 (Chint 51 (5.10 
Powe,. Systerrs) MW) 

561 
Strings 10 AWG (Copper) (305,313.6 

ft) 

Module 
Canadian Soar, CS3W-L20P 15,127 
(1 OOOV) [420W) (6.35 MW) 

Uplol!ded ., Ch.:irt1cteriz.ition 

HelioScop,e Spec Sheet 

I 
d. .. Wiring Zanes 

Description 

Wiring Zone 

5!5 Field Segments 

Description Racking 

Feld Segmerit 11 Fixed Tilt 

Feld Segment 3 FixC'{! Till 

Feld Segment 4 Fixed Tilt 

~-eld SE;>gment 5 l="iXE:-d Tilt 

Feld Segment 6 Fixed Tilt 

Feld Segment 7 Fixed Tilt 

Ft!ld Set rneril 8 Fixed Till 

I- eld Segment 'J t-ixed lilt 

Feld Segmer1t 10 Fixed Tilt 

Fdd Segment 11 Fixed Tilt 

Feld Segment 12 Fixed Tilt 

Feld Segrntnl 12 Fixed Till 

Cornbiner Poles St,.ing Si2.e Stringing Strategy 

20-29 Along R~cking 

Orienta tion Tilt Azimuth lntrarcw Spacing Frame Size Frames Modules Power 

Wnd:;cape (Hori;-onr,,li 14' 3·g<- 0.0 ft IX1 0 0 

Landscape fHori.::onl.:il) w 3~9• 0.0 fl 1x1 0 

Landscape (Horizontal) 14'' 16".l'' 0.0 f t 1X1 4,551 4,551 1.91 MW 

I Jnds.<~pe [H()ri;-ontJ lj 14° )89.5° 0.0 ft 1x1 ?86 )86 170,1 kW 

Landscape (Horizontal) 14" 109.5" 0.0 f t 1x1 286 286 120.1 kW 

Lands.cape (Horizontal) 14° 2G7.4° a.a f t 1x1 5B3 579 243.2 kW 

Lmd<:,:t..1pe (Hori.::onWI) 14" 873" 0.0 fl 1x1 583 575 243.2 kW 

Landscape (Horizontal) 14" 247" a.a f t 1x1 954 951) 399.0 kW 

Uiri.::b<<1pe (Hori;-ontJli 14° fi7a 0.0 ft 1x1 954 950 .399-0kW 

Landscupc (Horizontal) 14" 247.9" 0.0ft 1x1 3,172 3,152 1.32MW 

Landscape (Horizontal) w 67.B'' 0.0 f t 1x1 3,172 3,152 1_32 MW 

LJfld$(Jf}t: [Hori.::◊fl l,j l) 14" 1,8.7" 0.0 IL 1x1 650 042 269.6 kW 

:::: Folsom Labs : : •. , '= :::: 
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Appendix G: HelioScope Landfill Annual Production Report 
 

 

o HelioScope Annual Production Report c·::.:e· C :·e e'l:·a·:s 

Design 2 Landfill, 936 Vance Ave, Samoa, CA 95564 

,- Report 

Landfill 

Project Address 936 VaIKe A11e,, Somoa, CA 95564 

Prepared By Steve Rich.:irds 
stcvcn.c, r ichc: rds<s~hu m bo ldt .cd u 

=::' '::Schatz 
~ ;: 
~~llliEnergy 
H ■Research 

Center 

W!l. Monthly Production 

500k 

, oo, 

200k 

100k 

W!!. System Metrics 

Design 

Module DC 

Nam eplate 

Inverter AC 
Nameplate 

Annual 

Prod11ction 

Perform an-re 
Ratio 

kWh/ kWp 

Weather O;itaset 

Simulator Version 

Design 2 

2.51 MW 

2.02 MW 
Load Ru:io: 1.24 

2.920 GWt1 

82.0% 

1,163.0 

TM'v', 10km Grid {40 85,-" 24.15). NREL 
(pro:<.pecrnr) 

6d631 aS40a-S f7 d ed 90 8c -38 381 c2d b b-
6ef8d4 1 Ze1 

0 Sources of System Loss 

Inverters: 2.3% 

Wiring: 0 .5% 

MismaEh: 3.4% _,,.---

' ( Shading O 1% 

Reflection 40% 

Soihng 2 0% 

lrradiance: 1 .0% 

T~ture: 5.7% ) 

Jan Feb Mar N>r May Jun Jul Aug Sep Oct Nov Dec 

t Annual Production 

lrradiarice 
(kWh/m2) 

Energy 
(kWh) 

Oescription 

Temperature Metri<'.s 

Simulation Metrics 

Annuul Globc:il Ho-iLonlul lrr~diance 

POA lrradiance 

ShJd,eQ l rrQdi,ln(e 

lrrudi,mcc ~(lcr Rdkcliori 

lrrad1ance after Soiling 

Total Collector lrradiance 

Narnepl,He 

Olrtput at lrradiance Level:; 

Outpuc at Cell TemperJture Der.ate 

Output ArtN Mismacch 

Optima DC Out oJt 

Constrainec DC Out::1Jt 

Inverter OutoJt 

Energy to Grid 

Avi. Oper,;31ing Ambien(Temp 

Avg. Opcruting (di Temp 

Output 

1,450.6 

1,418.2 

1,41f,.3 

1,359.0 

1,:B1.8 

1,331.8 

3,346,545.0 

3,312,83/.1 

3 .123.624.1 

3,018,390.3 

3,003,880.4 

3 ,003,871.6 

2. 935.135. 7 

2,920,460.0 

Or,erat irig Hours 

Solved Hours 

% Delta 

0.0% 

-5 .7:.:, 

-3.4% 

-0.5¼ 

-23% 

-0.5% 

12.0°( 

26.9°( 

4654 

4654 

• Condition Set 

Desc:ription Condirinn Sef 1 

Wealher Datasel 

Solar Ar,gle l ocat ion 

Trunsposition Mode-I 

Temperature Model 

TMY, 10km Grid (40,85,-124.15), NR.EL (prosp<:<tor) 

Meteo Lat/Lng 

Temperc1tvre Mod'11 
Parameters 

Soilingl~l 

Perez Model 

Sandia Model 

Rack Type 

Fixed Tilt 

Flu.sh Mourit 

M 

Irradiat ion Varianc:e 5% 

Cell Temperature Spr.ead 4., C 

Module Binning Range -2.5% to 2.5% 

AC System De rate 0.50% 

Module 
Characterizations 

Module 

CS3W-420P (1500V) 
(Canad itm SOIM) 

Device 

-3.56 

-2.81 

M 

-0.075 

-0 .0455 

Uploade-d 
By 

-MioScope 

Temperat.,re Delta 

0 

Characl erization 

Spec Sheet 
CMr¥ teri7aCion, PAN 

Uploaded By Characterization Componen.t 
Charac.teriz;ition.s 

SunnyTripower 24000TL-US(SMA) HelioScope rvociified CEC 

==== Folsom Labs : "'" e" s· ': :::= 
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o HelioScope Annual Production Report c•c:.:e'. C :·e e'l:·a·cs 

a Components di Wiring Zones 

Component Name Count Description Combiner Poles String Size Stringing Strategy 

Inverters 
SlmnyTri1)ower 24DODTL-US 84 (2.02 Wi(1ng 2one 4-19 Along R;.ic.king 
(SMA) MW) 

Strings 10 AWG (Copper) 
40S ::: Field Segments 
(00,480.2 ft) 

C"nJdic,n So Jr, CS3W-L20P S.979 {2.51 Description Racking Orientation Tilt Azimuth 
lntrarow Frame 

Fiames Modules Powef Module 
(1 500V) (420W) MW) Spacing Size 

Feld Segment Flush Landscape 
15° 270° 2.0 ft 1x1 882 882 

370-4 

1 Mount (Hori7ontJI) kW 

Fd d Segment Flush landscape 
15" 985" 2.0 ft 1x1 (B2 832 

349.4 
2 Mount (Horizontal) kW 

F~ld Segmer1t Flush Lar1d:;;c,1pe 
11· /98° 7.0 ft 1x1 1,181 1,181 

496.0 

3 Motml fHori,mnLtJI) kW 

Feld Segment Flush La11dscape 
15' 85" 2.0 ft 1x1 863 B63 

362.5 
Mount (Horizontal) kW 

Ft!ld seimerit Flush L:md~r.ape 15• 91' 2.0 ft 1x1 323 323 
135.7 

5 Mount (Horizontal) kW 

F.eld Segment Flush Lar1dscape 1c;o ,040 2.0 tr 1x1 1,0.~7 1,ff37 
435.5 

6 Mount (HC1riZN 1t.:il) kW 

Feld Segment Flush Lc1r1dscc1pc 
15" 285" :Z.O ft 1x1 861 861 

361.ti 
7 Mount (Horizontal) kW 
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